






Names of parts: (1) gasoline inlet; (2) float needle-valve seat; 
(3) needle valve (fits into seat); 0·) float (hollow brass); (:'5) float 
chamber (brass casting); (6) gasoline jet; (7) mixture outlet to 
engine; (8) throttle, vertical barrel, rotary type (brass); (9) 
throttle-control lever; (10) throttle-control return spring; (11) 
throttle adjustment for idling; (llA) throttle stop; (12) gasoline 
adjusting screw (brass); (13) mixing chamber; (H) main air 
intake; (15) flusher pin for lowering float to prime for starting; 
(16) lug for fastening carburetor for support. 

Dyke float-feed carburetor manufactured by A. L. Dyke, St. Louis, 1\iio., in 1900, and 
designed by A. L. Dyke and G. P. Dorris. The view on left shows carburetor complete; 
vie\v on right shO\vs it disassembled. This carburetor might be classified as a single-jet 
constant-leYel type of carburetor with a main air inlet and a throttle of the vertical barrel 
rotary type. The above carburetor \vas termed a "float-feed" carburetor. At that time, 
mixing vah·es or vaporizers were in general use in this country. 1\Iixing valves did not 
ha,·e floats or any means of automatically stopping the flow of gasoline when engine was 
stopped. The reader "·ill note that the construction embodied the major principles seen in 
some of the modern carburetors. 

Prior to the introduction of the aho,·c device, all so-called "carburetors" or "carbu
reters" manufactured and sold in America \Ycre not equipped to automatically discontinue 
the flow of gasoline when engine was stopped. It was necessary for the operator to close a 
hand gasoline-needle valve manually, in order to prevent continuation of gasoline flow, 
and to adjust this vah·e according to the varying fuel demand of the engine. Thi.s float
feed or constant-lc,·cl type carburetor " ·as introduced to relieve the operator from the 
necessity of manipulating the gasoline needle feed valve. 

As far as can be ascertainccl, the above was the first American-made carburetor placed 
on the market. It is mentioned in JI otor Ar;e, issue of January 23, 1901, page 905, and in 
the Cycle and Autmnobile Trade Journal, issue of February 1, 1901, page 31. 

It is now exhibited and prcscn·ed by the Smithsonian Instituticm, United States 
National1\Iuscum, " ·ashington, D.C. (The catalogue number assigned is 308479.) 

A similar carburetor is also preserved and displayed by the Museum of Science and 
(ndustry, Jackson Park, Chicago, Ill. (The accession number assigned is 43.33.) 
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INSTRUCTION No. 87 

CARBURETOR TYPES: Brief Elementary Fundamentals 

Before taking up the subject of the principles of 
the different makes of carburetors, a few elementary 
rundamentals as to the types of carburetors will be 
discussed here.1 For the make and size carburetor 
used on different cars see pages 1055-1062. 

Carburetor Types 

Carburetors in general can be divided into five 
general types, as shown by A, B, C, D and E. 

In this group, A shows in the simplest manner pos
sible the plain-tube type of carburetor of which 
Stromberg, some models of the Schebler, Rayfield, 
and others are examples. 

The plain-tube type derives its name from the fact 
that there is but one constant air passage intake in 
whicl is placed the fuel nozzle (2). 

At B is shown a metering-pin type of carburetor, 
examples being the Rayfield, Schebler model T, the 
Stewart (metering valve) and Ball & Ball (metering 
screw). 

In this type of carburetor the size of the fuel jet 
(2) is increased automatically with the opening of 
the throttle or butterfly valve (T). 

Sometimes the metering pin (N) is controlled by 
an auxiliary air valve or simply by air suction, as in 
the Stewart carburetor. 

The auxiliary air-valve carburetor is shown in C. 
Here the air flow is increased by the suction of the 

engine which opens a valve (V) usually retained 
by a spring. 
Normally thi5 valve is closed and air is taken 

L
in for idling through a con
stant air intake of small size. 
As the engine increases in 

~ speed, the a~xiliary valve is 

~ ~:h:~ ~dditi~~ale:rr afod ~u:~ 
the fuel mixture correct proportions. Auxiliary air 
valves are found on many makes of carburetors. 

The compensating-jet type carburetor is shown by 
D, examples being the Zenith and Stromberg 
carburetors. 

Here one, or sometimes two jets are placed in the 
throat of the carburetor near the butterfly valve 
when the latter is seated. 

' Illustrations and text pertaining to them from A to E from 
Motor Aoe. Copyrighted 1925, by Chilton Class Journal Co. 

The engine gets its mixture for idling from the 
small jet {3) just above the butterfly throttle valve 
(T), and for normal speeds, from the jet just below. 
When the throttle (T) is opened, the main jet (2) 
in the center furnishes the fuel. 

The multiple-jet or expanding type carburetor, 
such as the Miller and Master, is shown by E. 

In this carburetor a barrel-type throttle valve (T) 
is used in place of a butterfly valve, and as this 
barrel revolves when the throttle is opened it un
covers a series of fuel jets (M). 

The air intake surrounds these jets and an idling 
jet (3) is placed above the barrel, as the other jets 
do not come into action when the throttle (T) is 
closed. 

In all the above diagrams the air flow is indicated 
by arrows and the fuel by the shaded portion. 

The Necessary Agents Essential for Good 
Carhuretion 

Modem carburetors make use of three natural 
agents in vaporizing and gassifying any volatile 
liquid. They are heat, air velocity, and vacuum. 

Heat supplies the energy to change the fuel from 
a liquid to a vapor state. 

Air velocity is made use of and controlled through 
restricted air venturi tubes to break up the fuel and 
carry it quickly to the combustion chambers before 
combustion can set in. 

Vacuum is made use of to separate the air mole
cules, rendering space thus gained between the air 
molecules more susceptible to collection of com
bustible vapor molecules. 

With these fundamentals in mind, the reader 
should now be able to analyze and understand 
the principles and operation of all makes of carbu
retors. 

The shape of the cylinder head and inlet manifold 
can largely influence the rate of combustion. A 
type of cylinder head as shown on page 1314 and 
manifold (page 115) is a type which promotes turbu
lence which makes the flame spread more rapidly. 

The following pages will be devoted to the study 
of some of the modern types of carburetors. 

1235 
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STROMBERG PLAIN TUBE CARBURETORS: Introduction; What the Car
buretor Should Do; The Stromberg Plain Tube Carburetor Principle; Type 
"0" Series of Vertical Carburetors; Type "0" Series of Horizontal or Side 
Outlet Carburetors; Adjustments; Servicing and Maintenance; Directions 
for Proper Installation, Settings, and Adjustments; How to Locate Engine 
Troubles. 

INTRODUCTION 

The followmg pages contain an explanation of the 
principles employed in the Stromberg carburetors, 
together with a brief description of the different 
models. 

They also describe the procedure by which the 
requirements of the engine are ascertained and the 
carburetor setting co-ordinated therewith. 

Since in actual service the mixture requirements 
of the engine are an all important consideration, it 

has been considered advisable to open the subject 
with a chapter describing the conditions existing 
during the intake stroke and showing how the mixture 
requirements of one engine may be different from 
those of another. 

This information will be found particularly valu
able in service work, as it will give an understanding 
of deficiencies due to engine faults which are often 
erroneously ascribed to the carburetor. 

WHAT THE CARBURETOR SHOULD DO 
~~mbustion Requirements; Vaporization; Mixture Proportions Needed From Carburetor 

The carburetor furnishes the fuel charge, without fuel may be obtained when the gasoline is 1/16 of the 
\Vhich the engine cannot operate; it also is the air weight. 
means by which the driver controls the motion of 
the automobile. 

No matter how carefully built the rest of the 
engine may be, the car will be sluggish, if the carbu
retor does not furnish the proper mixtures in obedi
ence to each slight touch of the driver's foot on the 
accelerator pedal. 

The responsiveness of the engine and a large part 
of the pleasure obtained from driving a car depend 
upon the carburetor. 

There are other elements which enter into the 
operation of the engine. The speed, load, tempera
ture, manifold, and nature of the fuel, each have an 
effect, and the best carburetor is the one which best 
graduates the fuel feed, or mixture proportion, to 
suit these different conditions. 

In the early days of the automobile it was believed 
that one fixed proportion of air to gasoline would give 
the best performance under all conditions. It is 
now known that this is not true, and the present 
success of the Stromberg carburetors is largely due 
to their ability to give a properly proportioned mix
ture under different conditions. 

The following chapters explain how the mixture 
delivered by the Stromberg carburetors is con
trolled, and why, and how it is varied to meet these 
different en!Pne conditions. 

Combustion Requirements 

Mixtures that can be burned: To burn gasoline 
or kerosene completely, the fuel must be mixed with 
about fifteen times its weight, or nine thousand times 
its volume of air. 

In practice it has been found that to get the most 
power from a cylinder, the weight of the gasoline 
charge must be 1/ 12 to 1/ 14 of the weight of the air 
charge, while the most work from a given amount of 

Illustration (Fig. 1) shows the actual amount of 
liquid gasoline needed for the best power and for 
the best economy under full load or full speed, in 
one cylinder of a 37:4:" bore by 4Y2" stroke engine. 

i] [] 0 G 
For best For best Largest Idling fuel 
power. economy at charge that charge. 

full power. will ignite. 

Fig. 1. Actual size of liquid gasoline charges for one cylinder 
of a 3~" bore, 472" stroke engine; (assuming complete evapo
ration before ignition) . 

The fuel charge can be increased considerably 
beyond these limits before the engine will fail to 
fire from too rich a mixture, a fuel charge Ys of the 
air charge being about the limit in this direction. 

On the other hand, the fuel charge cannot be 
reduced very much below the mixture of best 
economy before the engine will start to miss occa
sionally from too lean a mixture. While the draw
ings illustrate the sizes of the liquid fuel charge, the 
equivalent amounts of fuel vapor occupy considerably 
more space, but only about 2 per cent of the space 
occupied by the air charge. 

Full power cylinder charge: At full power, with 
throttle wide open, the air and fuel charge occupy, 
at the end of the suction stroke, all the space in the 
cylinder vacated by the piston on its downward 
stroke. 

The' space above the piston at the top of the 
intake stroke is filled with exhaust gas remaining 
after the previous expulsion, and this exhaust gas 
stays in the cylinder during the suction stroke. 

Illustration (Fig. 2) shows the relative space 
occupied by the air charge, fuel charge, and exhaust 
residue at full power with throttle wide open. 

, Reprinted by permission from booklet: The Stromberg Plain Actually they are mixed in the cylinder instead 
Tube Carburetor, published by Stromberg Motor Devices Co., 
, 1927) of being separated as shown. 

1236 
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AG.Z 

Fig. 2. Relative 
amounts of air, 
gasoline fuel vapor 
and exhaust gas in 
cylinder at begin
ning of compres
sion. FULL POW
ER, FULL OPEN 
THROTTLE. 

Idling cylinder charge: In order to make the 
engine idle or give less than full power, it is necessary 
that both fuel charge and air charge be reduced, by 
closing the throttle. 

Illustration (Fig. 3) shows the relative amounts 
of air, fuel vapor, and exhaust-all shown in the 
volume they would occupy at atmospheric pressure 
~when the engine is idling. 

Fig. 3. Relative 
amounts (shown in 
volumes at atmos
pheric pressure), of 
air, gasoline uel va
por, and exhaust gas 
in cylinder at be
ginning of compres
sion. ENGINE 
IDLING, THROT
TLE CLOSED. 

Actually the cyl
inder contents ex
pand to fill the whole 
space, at less than 
half atmospheric 
pressure. 

It will be noted that the amount of exhaust taken 
into the cylinder is the same as when the engine has 
received a full air charge. 

Since at atmospheric pressure these gases do not 
fill the cylinder space, they expand to considerably 
less than atmospheric pressure, or as commonly 
expressed, when the engine is idling, there is a strong 
vacuum in the cylinder and intake manifold. 

The lower air pressure and larger percentage of 
exhaust when the engine is under part load result 
in a tendency of the mixture to burn more slowly 
and it is necessary to have a slightly richer mixture, 
also more spark advance is required than at full 
power at the same speed. 

Air leaks: On account of the high vacuum existing 
in the intake system during closed throttle running, 
any small leak opening will admit considerable 
extra air. Such leakage has a larger proportional 
effect because the opening at the carburetor throttle 
is small. A very small air leak opening is sufficient 
to interfere with smooth running of the engine under 
these conditions. 

I1lustration (Fig. 4) shows how air can leak into 
the intake system at the carburetor flange joint, also 
through the intake valve guide. 

Leakage at either of these points will make the 
engine idle irregularly and may make it impossible 
to throttle down to l?w speeds. 

Fig. 4. Relative 
amounts of air, gaso· 
line fuel vapor, and 
exhaust gas in cy.l
inder. ENGINE at 
LIGHT LOAD and 
NEARLY CLOSED 
THROTTLE with 
AIR LEAKS in IN
TAKE MANI
FOLD. 

Note normal 
amount of fuel but 
excess amount of air. 

Exhaust leaks. Fig. 5 shows how a leaking ex
haust valve may admit more than the natural 
quantity of exhaust in the cylinder and intake sys
tem. Such a condition will make the engine miss 
idling on any such cylinder and fire weak in the same 
cylinder up to speeds as high as 30 m.p.h. 

INTAKE 

MANIFOLD 

l 

F'IC.S. 

Fig. 5. Relative 
amounts of air, gas
oline fuel vapor, and 
exhaust gas: engine 
at LIGHT LOAD 
and NEARLY 
CLOSED THROT
TLE, with EX
HAUST VALVE 
LEAK. Normal 
amount of fuel and 
air but large amount 
of exhaust gas. 

Large exhaust 
leaks can even re
duce the air charge 
by lowering the suc
tion in the cylinder. 

When such a condition exists the engine will seem 
to fire best with a rich mixture setting; in other 
words, an engine cannot run smoothly on a lean 
mixture when there is an exhaust valve leak. 

The presence of exhaust valve leaks is indicated 
by an irregular exhaust sound at the muffler outlet 
when the engine is idling. 

Effect of "overlap" valve timing: This is a valve 
timing often used on racing engines, and on a few 
passenger car engines, with which the intake valve 
opens before the exhaust valve of the same cylinder 
has closed. 

As previously explained, there is a strong vacuum 
in not only the cylinder but also the intake manifold, 
during partly closed throttle running. 

With the overlapped valve timing, the instant the 
intake valve opens, a flow begins from the exhaust 
manifold, across the cylinder, into the intake mani
fold, as shown in Fig. 6. This flow lasts until the 
exhaust valve has closed. 

After the exhaust valve has closed, all this exhaust 
is drawn back into the cylinder again, as the piston 
goes down on its suction stroke, with the result that 
the fuel charge is mixed with considerably more 
than the normal amount of exhaust gas, as will 
be seen by comparing the diagram of Fig. 6 with 
Fig. 3. 
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Fig. 6. Large 
view shows ac
tion of "over
lap" valve tim
ing in permit
ting exhaust gas 
to flow across 
cylinder into in
take manifold, 
when intake and 
exhaust valves 
areopenatsame 
time, at begin
ning of intake 
stroke: EN-
GINE under 
L I G H T 
LOAD, NEAR
LY CLOSED 
THROTTLE. 

Small view at 
right shows re

sulting proportions of air, gasoline vapor, and exhaust at begin
ning of compression. Note large quantity of exhaust. 

With this valve timing, it is usually more difficult 
to get smooth engine operation at idling and low 
speed. 

It is particularly necessary that the valve tappet 
clearance be kept uniform, as varying degrees of 
overlap in different cylinders will give them different 
strengths of charge, making irregular firing which 
cannot be cured by any carburetor adjustment. 

Misfiring on the comeback or when coasting: 
The least amount of air in cylinder, and the most 
unfavorable conditions for firing are obtained when 
the engine is turning over at high speed with the 
throttle closed to the idling position, when each 
cylinder has time to receive only a very small air 
and fuel charge. 

This condition is reached when the car ii!! coasting 
down a steep hill with gears in mesh and the throttle 
fully closed. Such a condition also exists temporari
ly when the engine is rar.ed from idle up to high 
speed and the throttle quickly closed. 

Owing to the small amount of air and very high 
percentage of exhaust dilution, the burning in the 
cylinder is very slow, while on account of the high 
engine speed, there is very little time for each com
bustion to be completed; so that with small defects 
such as intake leaks, exhaust leaks or weak ignition, 
the engine is very apt to miss or fire in the muffler 
under conditions just described. The tendency to 
misfire is less with full advanced spark. 

Vaporization 

Fig. 7. Engine 
turning over at high 
speed with throttle 
closed to low idling 
position. Note that 
air and fuel vapor 
charges are much 
smaller than with 
normal idling as in 
Fig. 3. 

Vaporization of fuel necessary: It should be un
derstood that gasoline in liquid form or drops will 
not burn efficiently in an engine. In nearly all forms 
of burning or combustion with which we are ac
quainted, complete burning must be preceded by 
vaporization. 

Under the flame of a candle or keros~ne lamp, 
there is a heated region filled by vapor of ilte tallow, 
paraffine or kerosene, the wick serving as a means for 
graduating the supply and controlling the formation 
of this vapor. 

Wood and coal commonly burn by the proc.ess of 
distillation or evaporation into inflammable gas 
before burning, and so on; and if we attempt to burn 
any of these common inflammable substances, in
cluding gasoline itself, by heating them highly when 
they are not intimately mixed with air, we obtain 
smoke, soot and carbon or coke deposit. 

Parts of the fuel charge that can be used. In the 
automobile engine, with the short time allowed for 
explosion, only vaporized fuel can burn and it is, 
therefore, necessary in any work with mixture pro
portion that the extent. of fuel vaporization be taken 
into account. 

At 32° F. At 90° F. 

Fig. 8. Light section shows proportion of full liquid charge of 
average motor gasoline that can evaporate at temperatures 
specified. 

Illustration (Fig. 8) shows the percentages of our 
present average of gasoline which will evaporate in 
air at 32° F. temperature, at 90° F., a temperature 
comfortably lukewarm to the hand, and at 130° F., 
a temperature about as hot as the hand can stand. 

It will be noted that the proportion of fuel charge 
which will evaporate is greatly different at these 
different temperatures, the reason being, of course, 
that gasoline is really made of a number of different 
ingredients, some of which are very volatile and 
others of which are much harder to evaporate than 
water. 

When the engine is cold, only a part of the fuel 
will vaporize in the cylinder and the amount of fuel 
fed into the cylinder must be so great that there will 
be enough of the small proportion vaporizing to 
give a complete vapor charge for burning with the 
air. 

Illustration (Fig. 9) shows the actual size of a 
charge of average present-day motor gasoline which 
must be fed to a 33i'"x472" cylinder to give normal 
combustion at zero degrees Fahrenh<>it cylinder 
temperature, compared with the amount necessary 
after the cylinder has become warm on the inside 
from being fired one hundred or more times. 

Under 
normal 

operation 

In cold 
cylinder 
at 0° F. 

Fig. 9. Actual size of liquid gas
oline charge that must be fed to one 
cylinder of 3U"x472" engine, for 
best power, at temperatures speci
fied. 

The part of the fuel which does not vaporize Is, 
of course, heated very highly during the explosion, 
with the result that it will largely change to carbon 
and coke, part of which is deposited on the cylinder 
walls and part carried out with the exhaust. 

Vaporization in the carburetor and intake systems: 
The foregoing has dealt only with the conditions in 
the engine cylinder. 
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The extent of vaporization of the fuel is very im
portant in its effect upon the fuel travel from the 
carburetor to the different cylinders before explosion. 

Even though the fuel comes from the carburetor 
jet in apparently a finely divided spray, it cannot 
fully vaporize and at the first bend in the passage 
deposits on the wall in puddles and small rivulets 
as shown in Fig. 10 below and in Fig. 3A, page 115. 

The amount of accumulation on the intake 
passage walls depends upon three things: richness 
of mixture, temperature, and manifold vacuum. 

Only~ certain vap'or density can exist at any 
temperature, so that the richer the mixture, the 

, more fuel there will be that cannot be vaporized. 

Raising the temperature will allow more liquid 
fuel to be evaporated. Closing the throttle reduces 
the air pressure and liquid deposit in the intake 
manifold, and makes it possible to get a firing mix
ture on a lesser fuel content. 

The mutual effect of these three considerations 
is shown in the behavior of an engine in cold 
weather just after starting. At wide open throttle 
it will fire only if a rich mixture is fed from the carbu· 
retor; and as a result of this rich mixture, there is a 
condition of "loading" in the intake manifold. Any 
attempt to cut down the loading by using a leaner 
mixture simply results in stopping the engine, and 
the engine will not fire smoothly until the tempera
ture of the intake manifold has risen to a point 
where a firing vapor charge is given to the cylinders. 

Even with the engine well warmed up, there may 
be a considerable amount of liquid and vapor fuel 
in the intake manifold of the average car, the amount 
depending larg('ly upon the throttle position. 

Illustration (Fig. 10) shows the condition in the 
intake manifold at part throttle with engine fairly 
well warmed and with a reasonably lean mixture. 

Illustration (Fig. 11) shows the condition with 
open throttle at the same temperature and mixture 
proportion, and it will be noted that considerably 
more unvaporized fuel is present. 

Illustration (Fig. 12) shows the beneficial effect 
obtained from the use of an exhaust heated hot-spot 
which removes nearly all traces of the unvaporized · 
fuel. 

If the intake manifolds of our engines could be 
made of glass, it would be found that their appear
ance would furnish a very good indication of the air 
temperature. 

In winter the air entering the carburetor is rela
tively cold and a large amount of fuel is unvaporized. 

In summer-time the air in the carburetor is quite 
warm and a much greater percentage of the fuel 
vaporizes at the carburetor jet even before the 
mixture, or spray reaches the hotspot. 

Harm done by unvaporized fuel: The presence of 
unvaporized fuel in the intake manifold is one of the 
greatest evils existing in motor car use today. 

At starting, when the engine is turning over very 
slowly, the air draft through the carburetor is so 
weak that the unvaporized gasoline can trickle out 
of the carburetor and do no further harm. 

At low speeds, when the air draft is still weak, it 
lies in ti1e intake manifold, often in accumulation 
equal to 50 or more cylinder charges. 

The first time the engine speed is increased to a 
point where the air draft will carry the liquid fuel, 
all this excess is swept into the cylinders, where it 
cannot burn, and the engine is then in the condition 
commonly known as "loaded up." 

If the cylinder temperature is very high, some of 
it will be turned into carbon deposit. 

Fig. 10. Condition of typical un
heated intake manifold, THROT
TLE PARTLY OPEN, engine 
warm as in average spring or au
tumn driving. 

The unvaporized spray is heavy 
and many heavy gasoline particles 
drop and cling to the manifolJ walls. 

Note the hot-air attachment 
which heats the air entering to car
buretoc after the engine exhaust 
pipe becomes warm. 

Note: The hot air pipe for heating the air entering the carburetor is now seldom used. More modern methods are heatin~Z t.he 
1m:xtnrll or hPat,inl!: thP unvavorized aaso/ine. See "Fuel Vannn:znhnn" nHuP n4 Rnrl n:ums 3 1 ann :l2 of Adrlenda. -
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If the cylinder is less heated, these heavy elements 
will work down past piston, destroying the wall lubri
cation and resulting in cylinder wear, and then drain 
into crankcase and thin out crankcase oil supply. 

On certain engines where the trickle of the liquid 
fuel through the valve opening is in the direction 
of the spark plug, continual trouble will be experi
enced with spark plug fouling. 

Fig. 11. Condition of typical un
heated intake manifoU. THROT
TLE FULL OPEN AND HEAVY 
LOAD, engine warm as in average 
spring or autumn driving. 

The spray density is heavier than 
in .Fig. 10 

Fig. 12. Condition of intake 
manifold with exhaust heated 
hot spot. Throttle full open, 
spring or autumn driving. 

The spray density is much 
lighter. 

Note: In addition to ~ he hot
air pipe as in Figs. 10 and 11, 
which heats the air entering the 
carburetor, a hot-spot attach
ment is provided on the intake 
manifold which heats he mix
ture as it passes through the in
take manifold to the cylinders. 
The hotspot is heated by hot 
exhaust gases passing from (E), 
through a pipe to the hotspot 
(pipe and cover are not shown) 
and out at (El). 
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Mixture Proportion Needed from Carburetor 
Efiects of manifold condition; Irregular flow of 

liquid in the intake manifold exists to greater or less 
extent in all engines, particularly at wide open 
throttle and low speed. 

To get smooth engine operation under such condi
tions, the mixture delivered at the carburetor must 
be such that the cylinder getting the least liquid 
fuel from the intake manifold still gets a rich enough 
mixture for a good firing charge: in other words, the 
poorer the distribution, the richer the mixture re
quired from the carhuretor. 

Since the manifold is more nearly dry at partly 
closed throttle than at wide open throttle, a leaner 
mixture may be used at closed throttle. 

And since the distribution is usually better at high 
speeds than low speeds, a leaner mixture can also 
be used at high speeds. All these differences are 
greater in winter than in summer. 

With hot With unheated 
apot mani- intake manifold 
fold nor- engine partially 

mally warm. warm. 

Fig. 13. Actual size of 
liquid accelerating charges 
necessary for best response 
to sudden opening of throt
tle at low speed, with 3 74" 
bore, 4 7'2" stroke, six cylin
der engine. 

The most important effect of change of manifold 
conditions on mixture requirements, however, is 
during quick opening of the throttle or acceleration. 

At closed throttle running, as shown on Figure 10, 
the manifold is relatively dry, but the moment the 
thrott.!e is opened, a wet condition ensues and the 
fuel discharged from the carburetor, instead of going 
to the engine along with the air as a vapor, goes much 
more slowly as a stream along the walls, so that if a 
steady uniform mixture feed is maintained at the 
carburetor, the engine will falter and miss for several 
revolutions until the stream of fuel gets to the cylin
ders. 

It has been found that this hesitation can be 
avoided if at the moment of throttle opening an 
extra supply of gasoline be delivered into the air 
stream, the amount of this extra supply needed de
pending upon the conditions of vaporization after 
the throttle is open and upon the engine speed. 

To insure good response of a 37,i"x4Yz" engine, in 
passing from condition of Fig. 10 to that of Fig. 11, 
requires an extra charge equal to about five regular 
fuel charges. But with a hot spot as in Fig. 12, or 

with a manifold very hot as in summer weather, a 
much smaller accelerating charge is necessary. 

The amount of accelerating charge necessary also 
varies with the volatility of the fuel, much less being 
needed with "high test" or "aviation grade" gaso
line. 

In determining the carburetor specification for any 
given engine, an effort should be made to select an 
average amount of accelerating charge, enough tc 
give fair response to the throttle in the colder months 
and yet not too much for good warm weather per
formance. 

If the accelerating capacity be made large, to 
favor the cold weather operation, there will in warm 
weather almost certainly be a stumble or hesitation 
when the throttle is opened from idle, due to the 
more complete vaporizing of the over-size fuel 
charge. 

Such a hesitation or "flat spot" (momentary lack 
of power) will be more noticeable with a warm engine 
than a cold one, and with good gasoline than with 
poor. Though this action may be objectionable in 
warm weather, it is an indication that the carbu
retor setting will be unusually satisfactory in cold 
weather, particularly as regards the response to full 
throttle opening at low speeds. 

Effect of mixture conditions on ignition: Practical
ly all of the ignition systems in use today when in 
good condition will give a spark in the cylinder re
gardless of fuel mixture conditions. But when some 
part of the ignition is not in proper shape, as for 
instance, a cracked or partly fouled spark plug, weak 
coil or improper breaker gap, mixture conditions 
have considerable influence on whether or not the 
spark will jump. 

The spark can jump much more easily in the low 
compression which goes with part throttle opening 
than in the full compression which the engine has 
at full throttle. 

Also, with a cold mixture charge, the spark can 
jump more easily with a rich mixture setting than 
on a lean one. 

At low speed idle with a very low compression in 
the cylinders and a slow opening of the breaker gap, 
the spark may not form at all (the electrical tension 
leaking across), if the spark plug terminals are too 
close together, so that an engine usually irl les best 
with a spark plug gap of about .025" to .032". But 
if the gap is too wide the engine cannot fire cold at 
full open throttle and low speed (see also pages 1299, 
1301, 1302). 

THE STROMBERG PLAIN TUBE CARBURETOR PRINCIPLE 

Steady load compared with acceleration: In all 
carburetor work, it is necessary to keep a clear and 
defi.nite distinction between what happens under 
steady speed and load, and what happens under 
sudden change of speed and load. 

As shown in the preceding chapter, the mixture 
requirements may be very different under these two 
sets of conditions and this must be taken into ac
count before any satisfactory understanding of 
carburetor action can be gained. 

The following explanation of the Stromberg carbu
retor action is, therefore, limited to the action and 
duty of the various parts under steady running con
ditions. 

In the detailed description of each model, refer
ence will be made to the means provided for accom
modating mixture proportion to the engine require
ments when the throttle position is changed. 

Action of plain jet: It is generally believed that a 
simple plain fuel jet in a carburetor air opening of 
fixed size tends to deliver a continuously richer mix
ture as the engine suction and air flow increases, but 
this is not accurately true. 

If a simple plain jet be tried in a carburetor with 
fixed air entrances of the size commonly used, it will 
be found that an adjustment can be reached which 
will give smooth operation and apparently a uniform 
mixture from perhaps 16 m.p.h. speed up to the 
maximum; but as the throttle is closed to slow down 
the engine below the 16 m.p.h., the mixture will get 
lean so rapidly that the engine will slow down, ceas
ing to fire. 

To make the engine fire at 10 m.p.h., the fuel jet 
will have to be increased almost 50 per cent in 
capacity, with a corresponding increase in fuel 
delivery from 16 m.p.h. on up. It will also be found 
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impossible to make the engine idle with any adjust
ment because the air draft in the carburetor at low 
idle is too weak to lift the fuel from the jet to the 
throttle. 

If it were only necessary for the suction to draw 
fuel through the jet opening, (J) the mixture propor
tion would be uniform at all speeds; but the defi
ciency below 16 m.p.h. is due to the fact that some 
of the suction force must be exerted in raising the 
fuel from the level in the float chamber up to the 
jet outlet: to avoid overflow with the engine not 
running, the jet must necessarily stand a safe dis
tance above the float level. 

Also a further suction force must be exerted in 
overcoming the tendency of the fuel to adhere to 
the jet tip; at low suctions the fuel clings to the 
metal of the jet and tears off intermittently in large 
drops, as shown in Fig. 14. 

Fig. 14. Action of plain gaso
line jet (J ) at low suctions. 
Note fuel adhering to top of 
nozzle. 

Action of air bleed: The application of the "air 
bleed" principle in overcoming this difficulty is 
shown in the accompanying illustrations. 

Illustration (Fig. 15) gives a familiar instance of 
how suction may be great enough to lift a liquid 
above its level, without drawing any of it away. 

Now, if a tiny air hole (B) be pricked in the side 
of the straw one-half inch above the liquid surface 
and the same suction applied as before, bubbles of 
air will enter the straw, enabling the liquid to be 
drawn up in a continuous series of small slugs or 
<lrops, as shown in Fig. 16. 

Fig. 15 (left). Showing how suction may lift liquid without 
drawing any of it away. 

Fig. 16 (center). Showing how the suction of Fig. 15 may 
be made to draw ' iquid, by the action of an "AIR BLEED" 
B). 

Fig. 17 (right). Showing a more effective application of the 
AIR BLEED principle (by restricting passage 0 ), giving a 
finely divided emulsion, and reducing the retarding effect of 
lifting the liquid above its level. 

Such a construction is not quite suitable for a 
carburetor jet, as there is still a distance through 
which the liquid must be lifted from its level, before 
the air begins to pick it up; also the free opening of 
the straw at its bottom prevents very great suction 
being exerted on the air bleed hole or vent (B), just 
as too large an air opening in proportion to the straw 
size would reduce the suction available t.o lift the 
liquid. 

A modification to take care of these points is shown 
in Fig. 17, in which the air is taken in slightly 
below the liquid level through (B) and a restricting 
orifice (0) placed at the bottom, with the result 
that a finely divided emulsion of air and liquid is 
formed in the tube. 

The arrangement just described, when incorpo
rated into a carburetor jet, takes the form shown in 
Fig. 18. 

Fig. 18. A carburetor 
nozzle (J) employing the 
AIR BLEED principle (B): 
the Stromberg main dis
charge jet. 

Such a jet tends to give a substantially uniform 
mixture under steady speed throughout its range of 
operation. 

It has also been found that when a mixture is 
desired slightly richer at low speed than high speed, 
this can be obtained either by making the air vent 
or air bleed (B) large, or by making the emulsion 
channel1 small. 

Selection of the proper size of main passage or 
main discharge jet (J) is one of the chief steps in 
fitting a Stromberg carburetor to an engine. 

Venturi tubes: With anv carburetor of fixed size 
air opening, if the air operung be made large enough 
to give the engine full power at high speeds, the 
suction tends to be very low at the low speeds. 

As is well known, the use of the venturi tube 
shaped air opening gives greater air capacity at high 
speeds along with higher velocity and increased 
suction at low speeds. 

Still further improvement in this direction is ob
tained by the use of a double or compound venturi 
tube (V and VI) as illustrated in Figure 19. 

The use of the air bleed (B) in conjunction with compound 
venturi tubes was developed by the Stromberg Company and 

thoroughly protected by patent. 

Fig. 19. The air-bleed 
main discharge jet used in 
conjunction with a double 
venturi air passage (V, VI). 

The idling system: To guard against the possi
bility of weak flow from the main jet (J) at low 
speeds and provide means for obtaining an excep
tionally rich mixture during idling, a by-passage or 
idling passage (I) is provided, with separate adjust
ments, to carry the fuel up to the intake manifold 
at the throttle valve (T) when the throttle is nearly 
dosed as shown in Fig. 20. 

1 The emulsion channel is the part where the air enters the 
jet from the air bleed to the jet outlet. The air causes the 
gasoline to form in bubbles as shown in Fig. 18 at (J), termed an 
P.mulsion. 
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Fig. 20. Showing combi
nation of an idling passage 
(IJ) above the throttle with 
elements previously de
scribed. Note the location 
of the restrictions (o, 01) in 
the idling channel. 

As shown, the idling passage (I) draws the fuel 
from the main jet passage (J) so that no fuel can 
come through the idling system that has not been 
already metered through the main jet system. 

At very low speeds the mixture is controlled by 
the idling orifices (OI). At higher speeds the mix
ture is controlled by the high speed orifice (0), 
although a considerable part of the fuel may be 
going through the idling passage. 

Whether the fuel may be going through the idling 
passage or not depends only upon where the suction 
is highest; if highest at the idle discharge jet, (IJ) 
the fuel will discharge there. 

If highest in the small venturi, (V) the fuel will 
spray from the main discharge jet (J); in each 
case, the fuel is delivered where the atomization is 
most thorough. 

The economizer: As previously described, the air 
bleed jet can be set to give a uniform mixture propor
tion at normal speeds and loads. 

By using large size air bleed openings, it is also 
possible to obtain a graduation such that the mixture 
at speeds above 30 miles per hour will be definitely 
leaner than at lower speeds. 

It is found, however, that with many engines, 
including nearly all those having more than four 
cylinders, a still further variation in the mixture is 
required to give best operation. 

If the fuel consumption is measured with different 
carburetor adjustments, it is usually found that the 
lowest fuel consumption is obtained with a mixture so 
lean that any throttle position or any driving speed, 
the car will pick up a little when the mixture is made 
richer. In other words, the mixture of best economy 
is too lean for best power. 

Most drivers would prefer to use a little more gaso
line under a pull or at speed in order to get the full 
power of the engine. But when driving with the 
throttle only partly open, the leaner mixture may just 
as well be used since more power can be obtained at 
will by further opening of the throttle. 

Stromberg carburetors since 1914 have been fur
nished with an "economizer action" which graduates 
the mixture in such a way that, with any given 
gasoline adjustment, the mixture will be somewhat 
richer at large openings of the throttle when full 
power is desired than at the partially closed throttle 
positions generally used in driving, when low fuel 
consumption is desired. 

In the model 0 series of carburetors, the econo
mizer action is obtained by varying the size of the 
air bleed opening (B), as shown in Figs. 21 and 22. 

Fig, 21. The AIR BLEED ECONO. 
MIZER principle. At partial throttle 
openings the AIR BLEED (B) is reb
tively large giving a lean and economi· 
cal mixture. 

From idle up to about one-third of the throttle 
opening (which really gives more than one-half the 
air capacity of the carburetor), the economizer 
needle (N) is raised from its seat, allowing a rela
tively large amount of air to enter the fuel jet (J). 

As the throttle (T) is opened the economizer (N) 
seats, reducing the size of the air bleed opening (B) 
to that of a small hole drilled through the needle 
point (N) in the vertical carburetors, or to the size 
given by an external bleeder plug in the horizontal 
models. 

With any given gasoline needle adjustment the 
mixture gets leaner as the air bleed is larger, so that 
this change of air bleed size gives a leaner mixture 
with throttle closed than open. 

The high-speed air bleed: The air bleed opening, 
when the economizer needle is seating, is known as 
the high-speed or compensating bleed, and its size 
is selected according to the range of mixture desired 
at wide open throttle, through the range of car speed. 

In determining this size, the car should be taken 
to a hill that will hold it down to a low speed, 
preferably not over 15 miles an hour, and the proper 
gasoline needle setting obtained. 

The car should then be tried for full speed, and a 
high-speed bleeder size used that will give the best 
mixture at maximum speed with the same gasoline 
needle setting which gives best power on the hill. 

Fig. 22. The air-bleed economizer 
principle. At full throttle a taper 
point valve (N) seats in the entrance 
of the air-bleed passage, admitting air 
only through a small hole in the taper 
point ( N). This reduced air bleed gives 
a richer mixture 'Uld more power at 
full throttle. 

The economizer reducer: The amount of econo
mizer action is controlled by the amount of air which 
is admitted to the jet when the economizer needle 
(N) is raised and this may be regulated by the "econ
omizer reducer" (see Fig. 25). 

In finding this size the gaioline adjustment is set 
to give the best power on a hill that will holrl the 
car down to a fairly slow speed, not exceeding 25 
miles an hour. 
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The economizer reducer size should then be select
ed to give a mixture so lean at part throttle opening 
that the gasoline needle adjustment (as previously 
found on the hill) cannot be cut down one notch 
without causing engine to fall away in speed, at a 
given set partial throttle opening. 

In all cases, the size of the economizer reducer 
should not exceed the size of the main discharge jet 
opening. 

Model L and LB Economizer:1 On these earlier 
models, which were discontinued in 1919, the econo
mizer action was obtained by raising and lowering 
the main high-speed gasoline adjusting needle (A) 
by means of a lever (M) and cam (P). 

The gasoline adjusting needle (in the center of A) 
was supported in a carrier nut which sat in the fork 
of a bell crank lever whose other end lay against a 
cam on the throttle shaft, and its bottom could also 
be supported by a nut with a spring arm (L), working 
on a small quadrant. 

At closed and wide-open throttle the lever would 
raise the gasoline needle carrier so that it did not 
rest on the nut and quadrant; but at partial throttle 
a notch in the cam allowed the lever to drop free 
in such a way that the carrier would rest on the nut 
and quadrant. 

On leaving the factory the nut was adjusted so 
that when the economizer pointer spring (L) was in 
zero notch, the gasoline needle would not move as 
the throttle was opened and closed; but with each 
increasing notch of adjustment on the economizer 
pointer more drop of the needle would be allowed 
when the throttle was operated. 

On the horizontal models, it was found that in 
service the economizer levers would sometimes bend 
so that there would be less travel on the gasoline 
adjustment needle and sometimes none at all, even 
though the economizer pointer be placed in No. 5 
notch; this condition can also be due to wear of the 
throttle shaft and wear of the economizer lever 
itself. 

When this condition occurs, the carburetor action 
will probably be satisfactory, so far as driving is 
concerned, but the fuel consumption may be 6 to 

10 per cent higher than would be the case where a 
new lever fitted. 

Fig. 23. The gasoline adjustment type of economizer, as 
used on Model "L" and "LB" carburetors (obsolete). 

A notch (P) in the cam on the throttle shaft permits the gaso
line needle adjustment (in the center of A) to close slightly at 
the partially closed throttle positions of average driving, giving 
a more economical mixture setting in these positions. Full 
opening of the throttle increases the mixture adjustment to that 
of best power. 

This illustration shows how the high-speed adjusting needle 
(in the center of A) controls the mixture ratio by raising and 
lowering the needle, whereas on the type "0" carburetors this 
operation is made by the economizer needle and is raised and 
lowered by action of the throttle shaft (see Fig. 25). 

This model "L" carburetor obtains its economizer action 
through a variable fuel control with a fixed air bleed. 

The type "0" obtains its economizer action through a 
variable air bleed with a fixed fuel control. . 

TYPE "0" SERIES OF VERTICAL CARBURETORS; CONSTRUCTION 
AND PRINCIPLE OF OPERATION 

A plain tube carburetor is one in which hoth the 
air openings and the fuel jets are of fixed size, and 
in which the air supply, creating a suction according 
to its rate of flow, measures and draws forth, 
automatically, the proper amount of fuel. This 
avoids the use of delicate and complicated mech
anisrr.s formerly considered necessary. 

All Stromberg models are of the plain-tube type 
and incorporate a number of features which are 
pointed out below and in the explanation of the 
fundamental principles which follows. 

Features of the Stromberg carburetors are: 

1. Air-bled jet: This feature is responsible for the 
accurately governed mixture range; it also gives 

'This obsolete type "L" carburetor is shown here in order to 
explain the economizer action on the early models, and thus 
the reader can more clearly understand the economizer action 
on the later models. 

good atomization and even distribution of the 
fuel through the air stream, down to the lowest 
operating speeds. 

2. Double venturi: Increases the velocity of the air 
at the jet resulting in higher suction and better 
atomization. 

3. Economizer (air bleed): Permits the carburetor 
to operate on a very lean and economical mixture 
at the closed throttle positions of average driving, 
but automatically shifts to the needed richer 
setting when the full power of the engine is 
called for. 

4. Accelerating well (manometer type; a U-shaped 
tube): Requires no moving parts; delivers an 
extra charge of gasoline when throttle is suddenly 
opened. 

5. Auxiliary gasoline control (on some models where 
designated as double control): Permits an addi-
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tional amount of gasoline, to a. sist in starting 
and warming up a cold engine. Consists of a 
needle valve in carburetor which is controlled by 
a pull button on dash. 

6. A separate idling gasoline feed above throttle 
with separate adjustment for idling the engine. 

A knowledge of the fundamental principles of 
these various parts, as will be explained, should 
enable one to understand the processes involved in 
properly selecting and adjusting all Stromberg 
carburetors of the "0" type. 

Models and Sizes; Type 0 

Models and sizes of Type "0" series of vertical 
carburetors: This series is characterized by the 
double venturi, a main discharge jet located in the 
center of t he small venturi, the air-bleed economizer 
and the manometer type1 of accelerating well, and 
inrludes the "0," "OE," "OU," "OX," and "LS-2" 
models. 

Models "0" and "OU" carburetors have, in addi
tion to the features mentioned above, an "auxiliary" 
gasoline control and are termed "double control" 
carburetors. 2 

The "OU-3" and "LS-2" models have the air 
entrance at right angles to the float chamber. 

The Model "0" is made in sizes ranging from 1" 
to 1%". 

The LS-2 is made in the Hi" size while the OU-3 
is made only in the 1 }-2" size. (The figures designate 
the nominal size of the carburetor.) 

The "OE" iE. the same as the l\Iodel "0" with the 
auxiliary gasoline control left off and is made in 1", 
1 34" and 1 }-2" sizes (see page 132 for adjustments). 

1 A U-shaped tube, F ig. 30, page 1250 . 

. 2 Si~gle _co_ntrol means that only a choke or air valve is pro
vided 1n a1r mtake of carburetor for starting and warming up. 

Double control means that in addition to the carburetor hav
ing .a. choke valve in the air.intake for starting, there is also an 
aux1hary needle valve prov1ded in the carburetor to enrich the 
mixture for warming up the engine more quickly. Separate 
pull buttons are provided on the dash for each of these controls. 

The "OX" model is the same as the "OE," except 
that it has the throttle shaft and manifold flange 
at right angles to the customary position. This is 
made only in the 1 34" and 1 Yz" sizes (see page 133 
for adjustments). 

All Stromberg carburetors are of the plain-tube 
type, varying principally in the location and details 
of the accelerating well. 

Fuel Passages; Float-Level Adjustments 

Gasoline strainer and float chamber: Illustrations 
(Figs. 24, 25, and 25A) show the general arrangement 
of the parts controlling the gasoline flow in the 
Model "0" carburetor at steady speeds and loads. 

The fuel enters the carburetor through a stramet 
chamber which is supported on a stud screwed into 
a fl oat needle seat, which in turn screws in to the 
bottom of the float chamber and is locked by a lock 
nut on the upper side. 

The float valve controls the fuel level in the cus
tomary way, the carburetor being designed to 
operate under a standing level of 1" below the 
machined top of the float chamber. 

On most of these models, there is a float chamber 
plug in the side of the float chamber ; when this is 
removed, the fuel should Rtand exactly even with 
the bottom of the hole when engine is not running. 

\Yhen the engine begins to draw fuel from the 
float chamber, the level goes down slightly, about 
3/ 32". 

The float-level may be adjusted by screwing float 
needle valve up or down in the sleeve which engages 
the float levers; screwing the needle down will lower 
the level and also decrease the amount that the 
float needle can raise before the float strikes on its 
bottom, while screwing the needle upward in the 
sleeve will raise the level and give the float needle 
more travel. 

It is usually the case that with the level properly 
adjusted, the float needle will have a motion up 
and down of 3/ 64". 

The float needle seat is made of moderately hard 
brass, while the float needle valve point is made of 

Fig. 24. Diagram section of the Stromberg Model "0" carburetor. 
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monel metal, which iB harder and denser than the 
seat. As long as the needle valve point stays round, 
it will also wear the seat round so that no leakage 
will result. 

On the Models "OE," "OA," "OS," and some others, the 
strainer chamber is cast in one piece with the bottom of the 
carburetor, while the float needle valve seat is screwed in from 
the top. The strainer is then held in by a nut screwed in from 
the bottom. 

Gasoline Flow to Jets; Adjustments 

Gasoline flow to jets: adjustments: From the 
float chamber, the fuel is dra,vn to the main discharge 
jet. 

The main adjustment for the high-speed mixture 
is furnished by the high-speed adjustment needle, 
but at the request of certain motor car manufacturers 
a gasoline reducer, or fixed size nozzle, has been used 
in the carburetors furnished them as a means of 
preventing the unskilled driver from getting too rich 
an adjustment. 

The gasoline reducer is preferably made about two 
drill sizes larger than the size of orifice which would 
give the right mixture if the high speed adjustment 
needle were all the way out. 

When the gasoline reducer is used, the high-speed 
adjustment in actual use behaves peculiarly in that 
starting from an all the way out position, as it is 
screwed down, it first seems to have no effect at all, 
until its opening approaches the size of that in the 
gasoline reducer, when it begins very gradually to 
take effect; then as it becomes smaller than the 
gasoline reducer, it takes effect very fast. 

In cases where no adjustment of the high-speed 
needle will seem to give the engine enough gasoline 
to run, it is well to see if the gasoline reducer in the 
carburetor is too small. 

The auxiliary gasoline adjustment is simply an
other high-speed adjustment needle which can be 
operated from the dash and gives an additional 
channel for gasoline to flow from the float chamber 
to the main discharge jet. 

On certain engines not equipped with hot-spot 
intake manifolds, this control is thought to give a 
better warming up adjustment than can be obtained 
with the use of the choke valve alone (see also foot
note, page preceding). 

Main Discharge Jet 

The main discharge jet: After passing the adjust
ment orifices, the gasoline flows to the central open
ing of the main discharge jet (Fig. 24). This jet 
has a number of holes in its side, of which the top 
ones-usually of considerable number and located 
just under the head of the jet-admit the air bleed 
taken past or through the point of the economizer 
needle. 

The lower holes (see main discharge jet, Fig. 24) 
are smaller in size and allow the fuel to feed from 
the center part of the jet to the horizontal channel 
leading over to the idling tube. 

The outer space around the jet is usually filled 
with gasoline standing over these holes, which serves 
as a reservoir, from which either the idling system 
or main jet system can draw during quick changes 
in their relative suction. as the throttle is moved or 
the load on the engine changed. 

In some specifications the size and number of these 
\dle feed holes hav{! been reduced to what is believed 

to be just sufficient to feed the idle up to a point 
where the main jet begins to deliver. If these holes 
are too small, it is still possible to get an idle adjust
ment, but the engine will have a tendency to stall 
coming back to idle, after the throttle has been 
opened to race the engine. 

As previously explained, the size of the main 
discharge jet determines whether the wide open 
throttle mixture is uniform at low and high speeds 
or whether it will become some·what leaner at the 
high-speed end. 

The size opening required for a uniform mixture 
should vary in proportion to the amount of gas re
quired, which in turn depends upon the size of the 
large venturi. 

In general, it is found that on the 1" carburetors a 
No. 34-18 main discharge jet (the No. 18 being the 
size drill in the body of the jet and No. 34 the drill in 
the outlet tip) will give a uniform low to high-speed 
pulling mixtures, while a No. 36-20 will cause the 
mixture to lean out about as required for best per
formance and by the majority of engines. 

In the 1~" size a No. 26-18 will probably give 
a uniform mixture range, while a No. 30-18 is more 
generally found best. 

In the 1 Yz" carburetor a No. 22-9 will give a 
uniform mixture, while a No. 28-15 is customarily 
used as giving a mixture slightly leaner at high 
speeds. 

Air Bleed and Economizer Action 

The air bleed: The air bleed (B) at wide open 
throttle, or high-speed bleed is regulated by the size 
of the opening through the point of the economizer 
needle valve (seeN, Figs. 21, 22, page 1243, and note 
white lines in end of needle), and is usually No. 56. 

When the economizer needle valve does not seat 
securely, this will give the effect of a considerably 
larger high-speed bleeder and require more than the 
customary opening of the high-speed gasoline adjust
ment at all speeds, and even then may be lean at high 
speed. 

Fi~. 25 (left). Details of the economizer action of the Model 
"0" carburetor. By referring to Figs. 21 and 22, an idea as to 
how the economizer needle (N) operates into the air bleed (B) 
will probably make this illustration clearer. A point to remem
ber is that the economizer needle itself has an opening in its 
point, as shown by the white lines at (N). 

At partial throttle opening, as shown in Fig. 25, the air-bleed 
channel (B) is unrestricted by the economizer needle valve. 

Fig. 25A (right). At full-throttle opening the air bleed h: 
restricted to the small opening in the taper needle point of (N). 

The economizer needle is raised and lowered by action of the 
throttle shaft. 
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The amount of economizer action or change in 
the mixture depends upon the difference in the air 
bleed opening with the needle open and closed and 
this in turn is controlled by the size of the econo-
mizer reducer. 

When the economizer reducer is No. 52 or smaller, 
there will be practically no economizer action. 

When the economizer reducer is made as large as 
the main discharge jet tip opening, which is the 
maximum size that should be used, this will give 
the full economizer range possible. 

When the Model "0" series were first introduced 
in 1919, the manifold design was not as far advanceJ 
as more recently, and large economizer reducers were 
then used, giving a large range of economizer action. 

With the improved manifold design and hot-spot 
construction, less economizer action is necessary, and 
smaller reducers have been used. · 

A No. 42 economizer reducer in the 1" carburetors 
"tnd No. 36 in the 1 74" and 1 >--2" carburetors rep
resent a moderate average. 

Idling System 

Idling system: For idling, the fuel is drawn from 
the outer space around the main discharge jet and 
through a , small hole in the threaded body of the 
idling tube, this hole acting as the idle metering 
orifice. In the sides of this tube, sometimes below 
the level and sometimes at the level, are one or more 
small holes which give an air bleed. 

. The idling tube channel terminates at the idling 
discharge jet, whence it discharges into the carbu
retor barrel at the edge of the throttle. 

More air is admitted to the idling charge through 
the idling adjustment, the air being taken by way 

:of a : hole (see Fig. 26) in the upper part of the 
:venturi tube. 

The point of the idling adjustment needle is 
:Slightly offset from the path of the idling tube, so 
.that the stream of spray coming up from the idling 
. tube will not strike the needle shank and be con
verted into larger drops. 
- The location of the idle discharge jet up or down 
_in relation to the position of the throttle-valve edge 
. is very important, and a variation of a few thou
sandths of an inch either way will perceptibly change 
the low-speed mixture range of the carburetor. 

Fig. 26. Showing how the fuel feed through the idle dis
charge jet . (IJ) is graduated by passage of the throttle edge 
across the Jet. 

As previously explained, there is a very high suc
tion above the throttle when the engine is idling and 
this suction does not change very much from the 
time the engine is idling up to the time the main jet 
comes in, which is perhaps 15 miles per hour. 

If the idle were discharged in the space above the 
throttle valve, the same amount of gasoline per 
minute would be fed, whether the car were going two 
miles an hour or twelve miles an hour. 

In order that the idling feed may increase as the 
throttle is opened, although the suction above the 
throttle does not increase, the construction shown in 
Fig. 26 is utilized. 

The throttle is shown in a closed position corre
sponding to perhaps two miles per hour, while the 
dotted line shows the position of the throttle at about 
ten miles per hour. 

The idle discharge jet (IJ) is made with a slot at 
the edge of the throttle, so located that at the two
mile-per-hour position a considerable part of the 
slot is below the throttle and under very little suc
tion, while only a small part of the slot is above the 
throttle and exposed to the high suction. 

As the throttle opens, its edge trav8ls downward 
on the slot so that more of the slot is exposed to high 
suction and less to low suction, and in this way the 
average suction, back of the slot on the hole leading 
to the idling tube passage, is made to increase as 
the throttle is opened. 

If too little of the slot is above the throttle, at two 
miles per hour, it will be necessary to screw the idling 
adjustment (IA) almost down to its seat, which will 
result in the mixture being richer than necessary at 
10 to 20 miles per hour. 

If too much of the slot shows above the throttle, 
it will be necessary to take the idling adjustment 
screw almost all the way out to get the proper mix
ture for low idling, and the mixture will then be too 
lean at 12 to 17 miles per hour. 

This leanness of mixture, besides showing an un
steady running at these speeds, will cause the engine 
to be weak or misfire when the throttle is opened 
from these speeds and may also cause the engme to 
stumble or miss when the throttle is opened slightly 
from a low idling position. 

When this condition exists, it is necessary to try 
and average up the idling adjustment so that the 
mixture will not be too lean at 17 miles per hour and 
will not be too rich at a 5 miles per hour idle. 

Accelerating Well 

Accelerating well: The need of an extra "shot," 
or accelerating discharge of gasoline, when load is 
suddenly placed on the engine, as the throttle is 
quickly opened, is well known. 

The accelerating well system used on the Model 
"0" vertical series of carburetors is the highest 
development in devices used to perform this func
tion. It operates each time the load is increased on 
the engine, regardless of whether this is obtained by 
motion of the throttle or increased road resistance. 

Instead of discharging its whole supply while one 
cylinder is drawing, as is the case at low speeds with 
devices of the syringe type, the discharge from this 
type of accelerating well is measured by the suction 
of the engine, so that each cylinder gets its share. 

Since the accelerating chamber refills from the 
float chamber without effect upon the action of the 
steady running fuel supply, it can be made to refill 
quickly and handle a greater quantity of gasoline 
than is practical with any devices which use the 
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steady running fuel jet for the accelerating gasoline 
djscharge. 

The well consists of a standpipe or tube, at the 
side of the carburetor (Figs. 27, 28), whose upper 
end leads to a horizontal passage communicating at 
one end with the carburetor barrel through a small 
No. 58 or No. 60 hole (manifold vacuum orifice), and 
with the atmosphere through a large accelerating well 
bleeder, usually No. 32 to No. 34 drill size. With 
these sizes, the suction of the engine when idling 
will draw up gasoline to stand in the position shown. 

Around the tube at its lower end is a chamber, 
filled from the float chamber, with large holes leading 
to atmosphere at its top so that the gasoline in it 
usually stands at the float chamber level. 

Out of the side of this chamber, about5/ 16" above 
the float chamber level, is a nozzle which leads to 
the small venturi. 

Besides being the measuring opening for the ac
celerating discharge, it serves to hold in place the 
small venturi. 

As previously stated, when the engine is idling or 
working at light load, the fuel stands high in the 
accelerating well tube. 

Any increase in the air strength of the cylinder 
charge is necessarily attended by a lowering of suc
tion in the intake manifold, under which circum
stances the level of the fuel column in the accelerat
ing well tube drops. 

If the load on the engine is only slightly increased, 
as by a small opening of the throttle, the level in 
the accelerating well tube will drop perhaps 72", but 
if the throttle is opened all the way, the liquid in 
the accelerating well tube will promptly drop to the 
float chamber level. 

Around the tube in the lower accelerating chamber 
is what is known as the "baffle sleeve" with a Ys" 
hole, through which whatever gasoline that has been 
displaced in the accelerating well tube must rise, 

ACCELERATING 
SUPPLY 
RAISED BY HIGH 
MANIFOLD VACUUM 

Fig. 2.,. The Model "0" accelerating well. BEFORE DIS
CHARGE, A'l' LIGHT LOAD, HIGH 1\lA;'I.l'IFOLD VACU
UM. 

passing to a groove in line with the accelerating dis
charge jet. 

The baffle sleeve has a large and free air opening 
at its top so that the accelerating discharge jet can· 
not suck gasoline, but whenever the level goes down 
in the accelerating well tube it rises through the 
baffle sleeve to the outer end of the accelerating 
discharge jet, which then begins to deliver gasoline 
according to the suction of the engine in the small 
venturi tube. 

In this way, the accelerating discharge occurs only 
when the throttle is opened or the load on the engine 
increased, and enriches the different cylinders almost 
equally in proportion to the increase of air charge 
given them. 

As a rule, a greater accelerating supply can be 
used in winter than in summer. 

The delivery of the accelerating discharge jet can 
be cut down by fitting a larger accelerating well 
bleeder, and increased by using possibly as small as 
a No. 36 accelerating well bleeder. 

If the accelerating well bleeder is too small when 
the engine is idling, gasoline will draw up continu
ously throu~h the accelerating well tube, generating 
a shrill hissing sound, and giving the engine a very 
rich idling mixture. 

The quantity of accelerating charge can also be 
controlled by changing the inside diameter of the 
accelerating well tube. On some 1" Model "0" 
carburetors, a Ys" inside diameter was used, while 
on the 172" "0" carburetors used on some eight
cylinder cars, the inside of the accelerating well tube 
above the level was enlarged to 7 / 16". 

The rate at which the gasoline is fed is controlled 
by the accelerating discharge jet, which is as large 
as No. 51 on 172" carburetors and as small as No. 
58 on the 1" carburetors. 

ACCELERATING 
WELL BLEEDER 

Fig. 28. The Model "0" accelerating well . DURING 
DISCHARGE ON CHANGING TO FULL LOAD, LOW 
VACUUM . 
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IOI.ING OI~HAitGe .JET PLUG. 

IOL.ING N!!:e:t>~ VAL.VE. (COMPo) 

AUX. \..EVa WlTH \NIRE CONNECTOR & SCRtW Views of the Stromberg 
Model "0" carburetor, 
showing the relation of the 
various parts and the loca
tion of the adjusting mem
bers. 

VI.OAT CHAMBER GA& 
LEVELPUJG. 

Fig. 28A. Shows on the 
left side the accelerating 
well and its members. 

On the right side of Fig 
28A the float chamber, id
lingdischargejetplug, idling 
needle valve, and the aux
iliary needle valve control 
connections are shown. 

UNION NUT} 
UNION NIPPLE GASOLINE UNION 

THROTTLE STOP WITH 

Nti!:OI.E O'IAt'IHEI. Pl..UG. 

Fig.28B. This illustration shows 
the double venturi, a ccelerating 
well, economizer needle valve, econo
mizer reducer. The economizer 
needle valve corresponds with (N), · 
(Fig. 22) and below the needle point 
is the air bleed opening which cor
responds with (B) in Fig. 22, page 
1243. 

Fig. 28C. Shows the auxiliary 
needle valve anrl how it is operated 
and the high speed needle valve. 

Note: The construction of the 
auxiliary needle valve in Fig. 24 has 
been changed to that shown in Fig. 
28 C. The valve now lifts to open 
instead of being lowered. 

Fig. 28D. Shows throttle, main 
discharge jet, idling discharge jet, 
idling tube, float and its needle valve 
mechanism. 

The air choke is also shown to the 
left (shown open). This is connect
ed with a pull button on dash . The 
"auxiliary lever" (Fig. 28A) is also 
connected with a pull button on 
dash. 
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THE TYPE "0" SERIES OF HORIZONTAL OR SIDE OUTLET CARBURETORS 

Models and sizes: The horizontal models of the 
110" carburetor line are the Model "OC," made in 
the 174" and 172" sizes, and the "OS," made in the 
1" and 1 X" sizes. 

Both of these models have the double venturi and 
the air-bleed economizer action, but the 110C" 
1nodels have the auxiliary gasoline control while the 
"OS" carburetors do not. 

The "OS-1" carburetor has the float chamber on 
the opposite side of the carburetor barrel from the 
110C" and also has a different location of the idling 
adjustment, which, instead of being up near the 
throttle as in the other "0" carburetors, is at the 
top of the idling tube. 

Illustration (Fig. 29) shows the general construc
tion of the fuel and economizer passages which are 
in general identical with the system used and de
scribed for the vertical "0" carburetors. 

Accelerating well: The one difference between the 
horizontal and vertical carburetors is in the ac
celerating well, which instead of working by drop 
of vacuum above the throttle, as in the vertical 
carburetors, discharges according to the increase of 
suction in the small venturi tube. 

As illustrated in Fig. 30, the principle is simply 
that of a U-tube manometer or water gauge; the 
main difference being that in the carburetor the 
lower suction side of the manometer is concentric 
around (surrounds) the inner high-suction one. 

It will be obvious that if the right-hand channel is 
open to atmosphere and the left-hand one to suction, 
the level of the liquid in the outer channel will rise 
wd fall according to variations of the suction 
existing in the inner one. 

When the throttle of the carburetor is opened to 
increase the speed of the engine, the suction on the 

je t and in the left-hand channel increases and th(; 
level in the accelerating supply chamber falls. 

The fuel thus displaced goes into the main gasoline 
channel, and adds to the amount passing through 
from the metering jet, thus giving the desired rich 
accelerating charge. 

If the accelerating system were made of the simple 
form shown in Fig. 30, it would empty entirely at 
relatively low speeds. 

To extend the well action to higher speeds, and 
graduate its action evenly, a series of holes are used 
in the side of the central passage. With the engine 
idling, none of these are uncovered, and atmospheric 
pressure exists in the outer compartment of the well 
system. 

As each one of the holes is successively uncovered, 
a greater proportion of suction is placed upon the 
outer compartment, resisting to a greater degree its 
tendency to empty. 

In obtaining a carburetor setting, the well action 
may be controlled by selection of the outer "well 
air bleeder" opening (WB) ; for any given increase 
of suction by opening the throttle or increased 
engine speed, the change of level in the well will be 
greater as the well bleeder is larger, as shown in 
Figs. 31 to 31B. 

When too much accelerating discharge action is 
obtained with a No. 68 or No. 70 well bleeder, which 
is as small as it is advisable to go, less adion yet can 
be obtained by enlarging the side holes in the well. 

The rate of feed from the accelerating well to 
the main fuel passage (Figs. 31 to 31B) is determined 
by the size and number of the feed holes in the side 
of the well (this varies from 3 to 5 holes), better 
acceleration when the engine is cold being given by 
the larger number of holes. 

ACCELERATING SUPPI.Y 
CHAMBER 

Fig. 29. Sectional view of model "OC" carburetor showing the general con
struction of the fuel and economizer passages. 

Fig. 30. Simple U-Tube form 
of ac e:elc.cating well. Note that 
air-bleed action cannot oegin 
until contents of U-tube 1ave 
been emptied, i .e., air-bleed ac
tion and accelerating well action 
cannot both be present at same 
time. 



CARBURETORS: STROMBERG 1251 

Figs. 31 to 31B. Showing effect of the accelerat ing well air bleeder (WB) size in determining speed at which accelerating 
well is emptied. 

Note: The illustrations represent the fuel passage (2) leading from float chamber, through the emulsion passage of the main 
discharge jet (heavy red vertical line). The accelerator well surrounds the main discharge jet, and is represented by the 
thin vertical red lines. The passage (1) is to the idling tube. 

Economizer needle is represented by (N) and the accelerating well air bleeder by (WB). 

Fig. 31. Level of fuel in accelerating well with engine idling. ANY SIZE WELL AIR BLEEDER (WB). 

Fig. 31A. Level of fuel in well at 20 miles per hour level road with SMALL ACCELERATING WELL AIR BLEEDER 
(WB). 

Fig. 31B. Level of fuel in well at 20 miles per hour level road with LARGE ACCELERATING WELL AIR BLEEDER 
(WB). 

Figs. 32 to 32B. Showing how drop of fuel in the accelerating well during acceleration depends upon the accelerating well 
bleeder size. The greater the drop in level, the larger the accelerating charge. 

Fig. 32. Level of fuel in well with engine idling at 5 miles per nour, ANY SIZE WELL AIR BLEEDER (WB). 

Fig. 32A. Level of fuel in well with throttle full open at 5 miles per hour, SMALL ACCELERATING WELL AIR 
BLEEDER (WB). 

Fig. 32B. Level of fuel in well with throttle full open at 5 miles per hour. LARGE ACCELERATING WELL AIR 
BLEEDER (WB). 

It is desirable at certain times the accelerating 
well should discharge when the throttle is opened, 
although the suction in the small venturi tube 
changes but slightly; for instance, when the throttle 
is opened at the same time the clutch is engaged 
with the car rolling in high gear. 

The desired well action is obtained by virtue of the 
effect of the economizer on the suction in the inner 
channel of the main discharge jet. 

When the economizer needle (N) is off its seat, as 
when the engine is idling, so much air is admitted 
through the side holes in the main discharge jet 
neck that the suction in the central column below is 

very weak, and the level in the accelerating well 
stands fairly high. 

When the economizer needle (N) is closed, the 
suction in the central column becomes stronger and 
pulls the level down in the outer chamber, thus 
giving a temporary increase in gasoline flow, regard
less of any increase in the small venturi suction. 

A converse action takes place when the throttl~ 
is closed. 

If the throttle has been fairly well open at 35 
miles per hour, so that the economizer needle is 
seated, and is then closed, as the economizer needle 
comes off its seat, the accelerating well will refill, 
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robbir:tg. the fuel fl_ow from the :r:nain discharge jet 
aDd g1vmg the engme a temporanly lean mixture. 

In order that this may not give an objectionable 
misfire, it is necessary that the accelerating well space 
be not too large and this in effect constitutes the 
limitation to the amount of accelerating fuel dis
charge which can be used. 

The tendency toward missing under these condi
tions is usually greatest in warm summer weather, 
when the intake manifold is warm and relatively dry, 
so that any diminution of fuel feed from the carbu
retor is quickly felt by the cylinders. 

Effects of too great accelerating charge: In both 
the vertical and horizontal carburetors, the air-bleed 
passage from the economizer is slightly below the 
fuel level, so that it entirely or partially fills when 
the engine is idling, and if the throttle be opened 
just the right amount, the whole contents of the 
cross drill channel will be drawn into the engine as 
an accelerating charge. 

In warm weather when the carburetor and intake 
system are so hot that the gasoline vaporizes almost 
instantaneously, this extra quantity of gasoline may 
be too much and give a charge so temporarily rich 
that the engine misfires. 

This has been overcome by using reducing plugs 
in these channels which partly fill up the space (as, 
for example, Fig. 25, similarly, extension plugs (P) 
(Fig. 33) have also been used in the cross-channel 
of the accelerating well air bleed of the horizontal 
models. 

The stumble, or flat spot (momentary lack of 
power) from too rich an accelerating charge at this 

Fig. 33. Showing how extension plugs (P) may be used 
in the horizontal air-bleed channels to reduce the liquid space 
of the accelerating well system. 

small throttle opening is very similar to the stumble 
caused by a too lean mixture on the idle range at 
12 miles an hour. 

The most definite distinction lies in the fact that 
if the stumble is worse when the engine is cold, it 
is probably due to a lean mixture just off the idle, 
due to improper location of the idle discharge jet 
with reference to the throttle edge; while if the 
stumble is worse as the engine gets warm, it is 
probably due to a too great gasoline discharge from 
the accelerating well or from the cross-channel 
passages. 

STROMBERG MODELS "OA" AND "M" CARBURETORS 

Model "OA" Carburetor 
The Model "OA" is a simplified type of vertical carburetor de

signed for package equipment (meaning for replacement pur
poses), and uses a single venturi tube, the air-bleed economizer 
and the accelerating well used and described for the l\1odels 
"OC" and "OS" carburetors. 

The action and adjustments are exact ly the same as in the 
horizontal models and the description and instructions given 
for them will apply fully to the l\Iodel "OA." 

Fig. 34. 
Model "OA" 
carburetor 

Model "M" Carburetor 
The Model " ::\1" carburetor is a simplified form 

intended for truck and heavy-duty service, although 
it has given very good satisfaction on small four
cylinder engines in passenger car service. 

To reduce the number of fuel passages, the emul
sion column1 for the air-bleed jet is made concentric 
with (surrounds) the idling tube and the fuel emul
sion passes through a horizontal drill to a groove 
around the small venturi, into which it discharges 
through a number of small holes. 

I See footnote on page 1242 for men.ni~U~;. 

No air bleeds are used in the idling tube, while the 
idle discharge jet, instead of being slotted as in the 
Model "0" has a recessed round orifice. 

The accelerating well is of the type used on tbe 
Models "OS" and "OC" and two forms are commonly 
used; the "single" and the "compensating" (Figs. 
37 and 38). (See page 134 for adjustment of Model 
"l\1" carburetor.) 

The "single" accelerating well: This well differs from the 
"compensating" well in that it has a greater capacity and also 
in that its effect is confined to low speeds; that is, it is entirely 
empty at a comparatively low throttle position, and is thus more 
violent in its action than the other type. 

For commercial vehicles and trucks, this type of well is 
recommended, with holes in the sides (beginning at the top) 
Nos. 60-58-57-57. 

When more gasoline is needed for low-speed acceleration 
these same parts may be used with holes Nos. 65-60-58. 

Fig. 35. Stroni
berg Model "l\1' 
carburetor 
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Fig. 36. Diagram section of the Stromberg Model "M" carburetor, with engine at rest. 

Using smaller or fewer holes in the sides gives more discharge 
on low speed accelerations but empties the well sooner, so that 
it has less action at higher speeds. 

The same effect as using smaller holes may be obtained by 
inc1 easing the size of air bleeder. Thus, as a general tendency , 
a large bleeder will give a stronger low speed acceleration, a 
smaller one stronger high speed acceleration. 

Fig. 37 (left). The "single" accelerating well for Model "r.r" 
carburetors. Fig. 38 (right). The "compensating" accelerat
ing well for Model "M" carburetors. 

The "compensating" accelerating well: The compensating 
well differs from the "single" well in having its air blee~er 
limited by the holes (B) in the neck, so that a very large size 
(No. 40) air-bleeder plug is used, serving as a dust protector. 

The rate of well discharge is governed by the size of hole (A ) in. 
the top end, a large one giving more gas on low speed accelera
tion. 

For average use, best results are usually obtained with the 
"X" well, with the hole (A) size No. 67. 

Hole (A ) should never be la rger than No. 60 nor smaller than 
No. 70. 

Where less gasoline is needed for low-speed acceleration, 
"Z" well may be used, with (A) hole size No. 67 or No. 70. 

In the "L-1," 2 and 3, and "M-1," 2 and 3 carburetors, the 
wells corresponding to the well "X" in the foregoing paragraph 
are designated as "S" and "N" in the following table, the wells 
corresponding to the well "Z" are designated as "U" and "M." 

Models 

Wells 

LB-1 
LB-2 
X 
z 

L-1 
L-2 
s 
u 

L-3 

N 
M 

MB-1 
MB-2 

X 
z 

M-1 
M-2 
s 
u 

M-3 

N 
M 

In some of the "M" carburetors the emulsion passage, mean
ing above the accelerating well, is carried up to communicate 
through a cross-drill with holes in the throat of the large ven
turi, so that the fuel discharge really is metered under an av
erage between the small and la rge venturi suctions, which 
gives a slight ly l eaner intermediate mixture range than if the 
fuel is metered only by the small venturi suction. 

INSTALLATION, SETTINGS, AND ADJUSTMENTS OF THE STROMBERG PLAIN 
TUBE CARBURETORS 

The gasoline of today does not evaporate com- 2. Determination of mixture range at wide open 
pletely, and the proportion unevaporated varies throttle, and extent of economizer action de-
greatly with different engines; it is therefore of great sired. 
importance that the carburetor and the different 
elements in it, be properly adapted to the require
ments of the engine upon which they operate. 

If the gasoline fuel were sufficiently volatile, so that it could 
evaporate promptly and completely when discharged from the 
carburetor, a single uniform mixture of gasoline and air would 
operate all engines. 

Instructions for obtaining correct carburetor speci
fications when installing a carburetor or for checking 
carburetors already installed are as follows: 

1. Selection of model~ size and venturi size. 

3. Obtaining tile proper acceleration well settings. 

Model and Size; Venturi Size 

Model: The Models "0," "OU" and "LS" 
(vertical) and "OC" and "OS" (horizontal) carry 
the economizer attachment and their use is usually 
confined to passenger cars. 

The "M" (vertical) and "MB" (horizontal) are 
used on truck, tractor, marine and stationary equip· 
ment, also on small four cylinder passenger cars. 
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Size of carburetor: The carburetor capacity re
quired depends upon the piston displacement (piston 
areaXstrokeXnumber of cylinders) and upon the 
service for which the engine is to be used. The 
capacity of the carburetor is gauged by the throat 
diameter of the large venturi. 

To find the size carburetor needed for a given 
engine, find the cubic inches piston displacement 
from tables on page 104 7; table below will then show 
the carburetor size and venturi size recommended. 
(For bore and stroke of different size engines see 
pages 1058, 966, 996; for make and size of carburetor 
see pages 1055, 966, 996, of Dyke's Auto Encyclo
pedia.) 

Example: Given a four-cylinder engine of 3 :U" bore, 5" 
stroke, installed in a pleasure car. The piston displacement, 
according to table on page 1047, is 221 cubic inches, and from 
the table below, we find this to require a H" venturi, in a 17.i" 
size type "0" or "OS" carburetor. 

If the engine were useC. on a truck, it would probably be better 
to use a H" vent.ur;, In a type "M" or "MB" carburetor. 

The tables on this page are computed in the case 
of the Model "0" carburetor for maximum torque 
and volumetric efficiency at 1, 700 r.p.m. and for 
Models "M" and "MB" carburetors at 1,200 r.p.m. 

For faster and slower speeds, a corresponding 
addition or reduction should be made in piston dis
placement value before selecting the venturi size. 

Larger venturi sizes may be used on engines which 
have proper application of exhaust heat on the intake 
manifold. 

For fewer than four cylinders on one carburetor, 
use the same venturi size as required for four cylin
ders of the same bore and stroke. 

Table of Carburetor and Venturi Sizes for 4- and 8-Cylinder I 
Engines According to Piston Displacements 

Determination of Mixture Range 
In determining the mixture range, the engine 

should be well warmed up and in good condition, 
so that it fires on all cylinders without missing at any 
speed. 

Care should be taken that the fuel used approxi
mates that which would be used in later service. 

Care should also be taken that the ignition system 
is in good condition, that all cylinders have compres
sion and that there are no manifold leaks. 

The most satisfactory method is to find the actual 
mixture requirements of the engine in terms of the 
gasoline needle adjustment setting required for 
different speeds and loads, then modify the variables 
in the t>::.rburetor so that these individuai reqUire
ments will all be met by one position of the adjust
ment needle. 

One side of the high-speed needle slot should be 
marked for definite identification with a file scratch 
or punch mark and also the setting noted in terms 
of number of turns or notches from a seating posi
tion. 

The first step is to find the needle setting required 
for best power at wide-open throttle, low speed. 1 t 
is recommended that the standard carburetor dis
charge jets and accelerating wells be used at the 
start. (See also pages 1245 to 1249.) 

The car should be tried on a grade that will re
quire the full power of the engine at low speed, and 
different adjustments tried until the least needle 
opening that will give maximum pull is ascertained. 

If no hill is available, try opening the throttle 
from idling at 5 miles per hour and find the adjust-

Table of Carburetor and Venturi Sizes for 6- and 12-Cylinder 
Engines According to Piston Displacements 

PISTON DISPLACEMENTS VENTURI CARBURETOR PISTON DISPLACEMENTS VENTURI CARBURETOR 
CUBIC INCHES SIZE SIZE CUBIC INCHES SIZE SIZE 

Type M 'Type 0 Type M & 0 TypeM. & 0 Type M Type 0 'fype M & 0 Type M & 0 
117- to 147 80 to 101 %" 146 to 164 tOO to 113 %" 
147 to 163 101 to 112 . '112'' 164 to 181 113 to 124 2!n" 
163 to 178 112 to 122 1()~· *-· 181 to 198 124 to 136 1Vaa" *" 178 to 195 122 to 133 ~, 198 to 217 136 to 149 2~" 

195 to 212 133 to 145 ~· 217 to 237 149 to 162 ~· 
212 to- 231 145 to 158 •2~" 211 to 258 162 to 177 ,~, 

231 to 250 158 to 171 

·~·" 
1" 258 to 278 177 to 191_ 

·~·" 250 to 268 171 to 184 ,~. 278 to 300 191 to 206 
·~" 1" 

268 to 290 184 to 198 lr~" 300 to 322 206 to 221 *W 
290 to 310 198 to 213 "-12" 322 to 345 221 to 237 'U," 
310 to 332 213 to 228 ·~· 1'4" 345 to J70 237 to 254 

·~·" 332 to 354 228 to 243 ·~· 
370 to 396 254 to 271 ·~H 1%" 

354 to 378 243 to 25Q .. 1.' 396 to 421 271 to 289 lilt" 
378 to 403 259 to 275 1~" 42-1 to 448 .289 to 307 1 l-fl" 
403 to 427 275 to 292 1 •" 12,2" 448 to 475 307 to 326 1 !1a" 
427 to 478 292 to 328 1 Ya'' 475 to 532 326 to 365 1Ya" 1%'' 
478 to 533 J28 to 365 ... ~." 532 to 594 365 to 407 "<~t ~.· 
533 to 592 365 to 405 1 ~" 594 to 658 407 to 459 1 ~" 
592 to 652 405 to 446 1 ~ ... 1%" 658 to 726 459 to 498 ·~ ... 652 to 715 446 to 488 I Ya" 726 to 796 498 to 545 t Ya" .1%,. 

715 to 780 488 to 535 •-t ~." 796 to 870 54-5 to 597 ~I Us" 
780 to 850 535 to 584 1 ~" 870 to 950 597 to 650 1 ~" 
850 to 920 584 to 632 1 ~.~~ 2" 950 to 1030 650 to 750 1 ~ ... ..:" 
920 to 1000 "1 %,. 1030 to 1110 lilt 6~" 

1000 to 1080 1'11." 1110 to 1200 1'!16" 
1080 to 1160 1 ~" 2~· 1200 to 1290 l ~" J%,'' 
1160 to 1240 •1•U." 1290 to 1380 It11~" 
1240 to 1330 1 3-1" 1380 to 1480 I Ya" 
1330 to 1520 2'' 2%" 1480 to 1680 2" 2~'" 

1520 to 1710 •2 Ji" 1680 to 1890 *2 H" 
1710 to 1920 2 ~· 1890 to 2120 2 ~" 3" 1920 to 2140 2 ~· 3 2120 to 2380 2 ~· 

*Standard venturi size for this size carburetor. 
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ment which gives the best feeling of power while 
the car is accele&'1ting through the 10 to 15 miles-
per-hour speed range. 

After the low-speed wide open throttle power 
setting has been determined, the mixture require
ments for maximum speed at wide open throttle 
should next be obtained by trial of different needle 
settings. 

If it is found that maximum speed and a quick 
pickup to maximum speed can be obtained with a 
smaller high-speed needle opening than was required 
on the hill, a smaller main discharge jeti or a larger 
high-speed bleeder should be used for the "0" series 
of carburetors and a large bleeder in the "M" series 
of carburetors. 

On the other hand, if a greater needle opening is 
required for high speed, the main discharge jet of 
the "0" series should be made larger or the high
speed bleeder made smaller, and the air bleeder 
size of the "M" series decreased. 

These changes should not affect greatly the setting 
required for best hill performance, but to make cer
tain the test mentioned in the previous paragraph 
should be repeated until it is definitely certain that 
the same high-speed needle setting will give the 
best power without unnecessary fuel consumption 
at both low and high speed. 

Care should be taken in this test that the vacuum 
tank is high enough above the carburetor to supply 
it adequately at full speed. 

The next step is to find the level road normal 
speed-driving adjustment. In making this adjust
ment, care should be taken that the idling adjust
ment is not unduly rich. 

Setting the hand throttle on the steering wheel to 
a position corresponding to 20 to 25 miles an hour 
car speed in high gear on a level road, try the high
speed needle adjustment to determine the point at 
which the engine speed begins to fall away as the 
needle is closed down. 

The best adjustment for average service will usual
ly be that giving maximum engine speed for this 
throttle opening, but such that one or two notches 
less needle opening will cause the engine to lose 
speed. 

If it is found that the adjustment previously de
termined for the hill and high-speed performance is 
slightly too lean according to these requirements, a 
smaller economizer reducer1 (see Fig. 28B) should be 
used. If the best full throttle mixture adjustment 
is richer than necessary for this part throttle opera
tion, a larger economizer reducer should be triek, 
until the needle adjustment previously found right 

for hill and speed is also just right for level road 
driving. 

It should be remembered that no change of the 
economizer reducer will affect the high-speed mix· 
ture so long as the economizer reducer opening size 
is greater than the high-speed bleeder. 

The final step is to adjust the idle. The low idle 
is the most unstable part of the operating range of 
an engine and it is usually essential that all valves 
be seating properly, that the spark plug gaps be 
set to about .031", and that the intake manifold 
just above the carburetor be at least warm to the 
touch, before the engine can be made to idle steadily 
at a low speed. 

In checking the range just off of idle, the points 
mentioned on page where Fig. 26 is shown should be 
taken into consideration. 

Accelerating Well Setting 

The method of obtaining this setting for the Model 
"0" carburetors is indicated on pages 1244-1249, 
and for the Models "OC" and "OS" carburetors on 
pages 125o-1252. 

It will generally be found that the standard 
carburetor settings are satisfactory on the Model 
"0" carburetors: the amount of accelerating dis
charge can, however, be cut down by using a large 
accelerating well bleeder. 

On the Models "OC" and "OS" carburetors the 
accelerating well action can be cut down by the use 
of a smaller well bleeder, but rather than reduce the 
size of this bleeder below No. 68 or No. 70 drill, it 
is better to enlarge the holes in the side of the well, 
or use a well of larger body so that there is less space 
around it. 

The accelerating well action usually determines 
the action of the engine during the ten or twelve 
explosions first following quick opening of the throt
tle. If the engine ha.s a tendency to stop when the 
throttle is opened from low speeds, this tendency 
being also shown when the engine is cold, the acceler
ating well action is insufficient and should be in
creased. 

If the engine, when warm, shows a tendency to 
stumble when the throttle is opened just slightly 
from the idling position and this tendency is not 
shown when the engine is cold, this is an indication 
that the accelerating fuel capacity is too great. 

Low-grade gasoline, a cold engine, intake manifold 
either cold or of long and irregular shape, all require 
considerable accelerating well action: while light 
gasoline, intake manifolds heated by the exhaust, or 
short and small in diameter so as to give a high air 
velocity, require much less well action. 

HOW TO LOCATE ENGINE TROUBLES 

The action of the carburetor is so intimately con
nected with other elements of engine operation that 
engine troubles are often difficult to diagnose, and 
the carburetor is often blamed for faults for which 
it is not responsible. 

When the engine misfires or refuses to start, after 
previous good performance, the difficulty can always 
be located more quickly by an orderly investigation 
of the different elements which are essential to 
engine operation, as indicated in the following: 

In particular, carburetor adjustment should not be 
changed until following points have been investigated. 

1 See pages 1246-1248 for discussion of jet sizes. 

1. Make sure that gasoline is reaching cylinders
see if gasoline (and not water or other substance) 
is in carburetor float chamber-if necessary in
ject gasoline through priming cock or spark plug 
hole. 

2. Make sure a spark occurs-detach a wire from 
spark plug and support it about >i" away from 
some metal part of the engine, and watch for a 
spark as engine is cranked. Make sure all other 
wire terminals are attached. 

3. Try the compression of each cylinder-turn off 
switch, open throttle wide, and crank engine with 
hand crank. 
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4. Try the spark timing-bring No. 1 cylinder to 
top center, as found by mark on flywheel, or by 
noting topmost piston position by feeler wire or 
by sight through valve plug or spark plug hole. 

With spark lever in retard position, ignition 
breaker should be just separating at this time. 

Also spark plug wires must be properly ar
ranged. With these essentials, fuel, compression 
and spark properly timed, the engine should be 
able to operate. 

Engine Trouble Chart 

In carburetor service work, it is often necessary 
to correct the operation of an engine whose previous 
performance is not known. The following table con
tains, in convenient order for investigation, nearly 
all the common reasons for engine trouble and will 
be found of valuable assistance in service work. 

I. Engine refuses to start (with gasoline in float 
chamber). 
Switch on, ignition in good order, as shown by 
spark occurring at plug. 

1. Choker valve does not close. 
2. If good gasoline has been used, choker may 

have been used too much-turn engine 
over with choker open, and priming cocks 
open till excess gasoline is removed. 

3. Spark not advanced far enough. 
4. Spark timed wrong, or set to occur in 

cylinder that is not on compression stroke. 
5. Valve sticking open. 
6. Valve spring broken, or escaped from re-

taining washer. 
7. Exhaust valve leaking badly. 
8. Valves timed wrong. 
9. Weak battery or magneto. 

10. Spark plugs badly sooted, or with too large 
gap. 

11. Very poor gasoline. 
12. Spark plug wires may be connected in 

wrong order. 

Ignition faulty-no spark occurring at spark 
plug. 
1. Battery dead-test with metal connection 

across individual cell terminals. 
2. Battery ground connection broken. 
3. Broken connection or short circuit between 

battery and ignition breaker. Test for 
spark at breaker. 

4. Short circuit due to moisture in distributor 
or on spark plugs. 

II. Engine starts but will not keep on running. 
1. Wrong manipulation of dash control. 
2. Obstruction in gasoline supply line, which 

lets gasoline through very slowly. 
3. Water in gasoline supply. 
4. Sticking intake valve. 
5. Connection jarring loose on battery, or 

elsewhere on ignition circuit. 
6. Idling passage in carburetor clogged up. 

III. Engine runs but misses in certain cylinders at 
all speeds. 
1. Spark plug dirty, cracked, or with terminal 

gaps improperly set. 
2. Short circuit on worn or broken spark plug 

wire--listen for crackle of spark jumping. 

3. Wires interchanged on two spark plugs. 
4. Valve sticking in its guide, or held open 

by lack of proper tappet clearance. 
5. Trying to run with very cold water, or 

very poor gasoline. 
6. Leak in cylinder head gasket. 
7. Engine too cold for low grade of gasoline. 

IV. Engine runs irregularly at ordinary driving 
speeds. 

1. Sooted or cracked spark plugs. 
2. Intake or exhaust not seating tight. 
3. Gasoline going into intake manifold 

through vacuum tank suction connection. 
4. Air leak in intake manifold. 
5. Water in gasoline. 
6. Valve sticking in guide. 
7. Poor commutator surface (Ford). Reme

dy-bore out 1/ 64" larger. 
8. Mixture very much too rich. 
9. Engine too cold for low grade of gasoline. 

10. Spark too far advanced. 

V. Engine does not run right at high speed. 
1. Spark not far enough advanced. 
2. Spark plugs not in good condition. 
3. Weak valve springs, or valve sticking in 

guide. 
4. Shortage of gasoline, due to insufficient 

drop behveen tank, or vacuum tank, and 
carburetor. 

5. Ignition breaker gap too narrow or too 
wide. 

6. Muffler stopped up. 
7. In case of new car-engine stiff or brakes 

dragging. 
8. Leak in cylinder head gasket. 
9. Economizer needle not seating tight. 

VI. Engine does not run evenly at wide-open 
throttle, pulling or under acceleration. 
1. Engine cold, insufficient heat on manifold. 
2. Poor gasoline. 
3. Spark plugs dirty, cracked or with terminal 

gap over .032". 
4. Coil insulation broken down. 
5. Ignition breaker not properly set. See 

ignition instructions for width of gap. 
6. On long hills vacuum in manifold too low 

to raise gasoline to vacuum tank. Remedy 
-partly close throttle occasionally. 

7. Water in gasoline. 
8. Spark not advanced far enough. 

VII. Engine does not idle. 
1. Engine too cold. 
2. Air leak into intake manifold, through 

loose flange joints, loose attachments, or 
loose valve guides. 

3. Intake valves not seating tight. 
4. Leak past piston rings. 
5. Too narrow gap at spark plug terminals 
should not be less than .025" (about .031" is 
considered best for slow running, and hard 
pulling). 

6. Spark too far advanced. 
7. Gasoline coming over through vacuum

tank suction connection. 
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8. Stop screw on throttle lever on carburetor, 
which regulates throttle closing, improper
ly adjusted. 

9. Throttle in carburetor turned around 
wrong way, so as not to control idling jet. 

10. Weak exhaust valve springs, allowing 
valve to open under suction. 

11. Scored cylinder. 
12. Overlap valve timing with unequal tappet 

clearance. 

VIII. Fuel consumption unduly high. 
1. Stiff engine. 

2. Dragging brakes. 
'3. Leaking compression, or engine not operat~ 

ing properly on account of some trouble in 
foregoing list. 

4. Mixture control parts on carburetor shifted 
from proper position, so that choker valve 
does not open wide, and economizer lever 
cannot work. 

5. Carburetor adjusted for power, and econo. 
mizer not working. 

6. Carburetor adjusted to run engine cold 
without use of dash control. 

7. Spark not advanced far enough . 
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SCHEBLER CARBURETOR, MODEL "S": What Is Exact Carburetion; 
Construction; Principle of Operation; Adjustments 

WHAT IS EXACT CARBURETIONl 

It requires from thirteen to sixteen times as much 
air as gasoline for automobile carburetion. 

The general requirements placed upon an auto
mobile engine carburetor today are: 

In general: 
Easy starting and perfect performance, and the 

maximum economy possible under these conditions. 

In particular: 
1. The carburetor should furnish the engine with 

the most efficient mixture when the car is driven at 
any constant speed on a hard, level road. 

2. The carburetor should furnish the engine with 
the most powerful mixture when the throttle is wide 
open. 

3. The carburetor must make perfect acceleration 
possible, even when adjusted for maximum economy. 

4. The carburetor should have a dash adjustment 
that will make starting and warming up an easy 
matter, even in the coldest weather. 

Extensive government investigations show that 
the majority of automobiles are being operated today 
with carburetion in the range D-E shown in the 
chart to the right. 

These over-rich mixtures cause excessive carbon 
deposit, frequent valve grinding, dilution of the oil 
supply, and poor gasoline economy. 

Accurate tests show, too, that over-rich mixtures 
cause a loss of power. It is equally interesting that 
accurate tests show that mixtures leaner than "C" 
also cause a loss of economy. 

The highest economy and best engine performance 
both are obtained within the range C-D shown in 
the chart. 

The chart below represents pounds of gasoline per 10~ 
pounds of air-at open-throttle running. 

Ideal Carburetion 
A.-4.5 pounds or less: non-explosive. 

B.-5.4 pounds: leanest mixture that will fire without missing 
in an average engine. 

C.--6.2 pounds: a true firing mixture in hot engine giving most 
miles per gallon. 

D.-7.8 pounds: leanest mixture for maximum power. Slight
ly too rich for greatest economy. 

E.-12.5 pounds: richest mixture that will fire regularly in an 
average engine. 

F.-13.2 pounds: will fire, but will load badly. 

G.-15 pounds: non-explosive in hot engine. 

D-E.-Mixture range from 7 .8 to 12.5 pounds: Although the 
engine will seem to the driver to be giving perfect perform
ance, mixtures in this range cause excessive carbon deposits, 
frequent valve grinding, dilution of the oil supply and poor 
gasoline economy. 

C-D.-Ideal mixture range, 6.2 to 7.8 pounds: The lower end 
of this range gives the maximum miles per gallon, and the 
higher end the maximum power. Carburetion that is 
always within this range delivers ideal engine performance. 

SCHEBLER CARBURETOR MODEL "S" 1 

Explanation of the Principle Which Governs the Operation of the Model "S" 

The model "S" is an air-valve-type carburetor, the needle valve lift lever (b), which rotates about 
having two air inlets. At low speed, the fixed air the fulcrum point (a); thus giving to the gasoline 
opening is through the venturi (w), and is very small, needle (m) a definite part of the air-valve motion. 
furnishing barely enough air to enable an engine to Thus the flow of gasoline will tend to vary in direct 
idle slowly. proportion to the air, no matter how much or how 

Due to the small opening through the venturi, 
the velocity of the air passing through it is very high, 
even when the engine is idling. This enables it t.o 
pick up the gasoline at the nozzle (o) and atomize it 
thoroughly. 

The auxiliary air valve (c) is closed for idling, and 
wide open for full power. It is very large, making 
it possible to handle tremendous amounts of air at 
the smallest suction. 

little air is being used. 

The model "S" is designed to give maximum 
power and maximum economy at the same adjust
ment. This is accomplished as follows: 

A very lean mixture is required to give the most 
miles per gallon, while considerably more gasoline 
is needed for full power. 

When driving at medium speeds, or on a smooth 
road, comparatively little power is needed, and econ
omy and smooth performance are the important re
quirements. Under these conditions, the throttle 
will be only part-way open, and the fulcrum point 
(a) will be in the position corresponding to maximum 
economy. 

The gasoline passageway: The gasoline enters the 
float chamber through the valve (r), and the level is 
governed by the float (j). After leaving the float 
chamber, it is governed by the gasoline needle (m) 
at the point (1). It then passes through the cross
drill (n) into the nozzle (o), and on into the air stream 
through the venturi (w). When full power is desired, the throttle is opened 

wide. This will cause the cam (H) (Fig. 3) to 
How the mixture ratio is maintained: The method depress the cam tappet screw (D); thus moving the 

of maintaining the correct fuel-to-air ratio is as fol- fulcrum point (a, Fig. 1) over toward the air-valve, 
lows: The motion of the air valve is transmitted to and lifting the gasoline needle (m). This will make 

1 From printed matter issued by The Wheeler-Schebler the mixture a certain per cent richer; just enough to 
Carburetor Co., Indianapolis, Ind. change over from full economy to full power. 
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'1\ 

Fig. 1. Sectional vie"' d Scheber model "S" carburetor, 
showing the relation of tnt v,rious parts and the adjusting 
members. In order to illustrate plainly the various parts inside 
the carburetor, it has been necessary to show them somewhat 
distorted. 

Fig. 2. This illustration is a 
top view of the Schebler model 
"S" carburetor and is shown in 
order that the relative position 
of the different parts can be 
kept in mind. 

The accelerating pump: When the throttle is 
opened suddenly, a certain portion of the gasoline 
will lag behind the air. This will cause the mixture 
reaching the cylinders to be temporarily leaner than 
the accurately metered mixture leaving the carbu
retor. 

If the carburetor is adjuted lean for economy, this 
temporary impoverishment of the mixture would 
cause the engine to miss fire, were it not for the 
accelerating pump (q), which causes the mixture 
leaving the carburetor to be temporarily enriched 
during acceleration. . 

Action of accelerating pump: When the throttle 
is opened, the piston (p) of the accelerating pump is 
raised, lifting gasoline into the upper chamber (s). 
From here, the gasoline flows through the passage
way (u) to the venturi (w), where it mixes with the 
air entering the carburetor. 

No gasoline at all will pass through (u) except 
immediately following an opening of the throttle; 
so that the accelerating pump acts only during 
periods of acceleration. 

The capacity of the pump is large compared to the 
amount of gasoline used for accelerating. This is 
for a definite reason. When the throttle is opened 
just a few degrees from the idling position at low 
speed, the engine will be running under full load; 
and a full load charge of accelerating gasoline will 
be needed. The accelerating pump must therefore 
be able to deliver the full load charge o( gasoline 
with just a few degrees of motion. 

On t.he other hand, no greater charge than this is 
needed when the throttle is opened wide. For this 
reason, an overflow (t) is placed at the required 
height, so that any excess gasoline pumped into (s) 
will run back into the float-chamber, and will not 
be wasted. While necessarily large, the pump .is 
therefore not wasteful. 

The mount of gasoline required for acceleration 
varies with the size, shape, and temperature of the 
intake manifold. The model "S" pump can be 
adjusted to any manifold. The rate of delivering 
the extra gasoline can be changed according to the 
size of the metering-hole (v), and the total amount 
delivered according to the height of the overflow (t). 

The amount of extra gasoline used in accelerating 
is quite small; but it makes the difference between 
positive action and delightful activity on the one 
hand, and an uncertain and delayed response to 
the throttle on the other. 

The gasoline dash-pot (i) (Fig. 1) is used to 
prevent the fluttering of the air-valve (c) when the 
engine is pulling hard at a low speed. Under these 
conditions the fluctuations of pressure are slow, but 
are of small magnitude, so that the spring (e) is 
strong enough to hold the valve (f) firmly in place, 
and prevent any fluttering. 

Suppose, however, that the car is driven at a high 
speed, the throttle closed for a moment, and then 
suddenly opened again. An immediate response will 
be desired from the engine. Under these conditions, 
a heavy vacuum will be established in the manifold 
during the coasting, which will be transferred to the 
air valve when the throttle is opened. Under this 
heavy force, the spring (e) will collapse, and the air 
valve will drop as though the dash-pot were not 
there; allowing the engine to respond with a full 
torque from the very first. The little valve (g) is 
provided to allow the air valve to close rapidly. 

Dash control for starting: The model "S" has no 
choke valve. It delivers to the engine whatever 
a~r is needed, and meters the required fuel into that 
air. 

When a very rich mixture is needed, as in starting 
a cold engine, the dash-control lever (F), (Fig. 3) is 
pulled down by means of the wire (E). This will 
rotate the fulcrum lever (x) (Fig. 1) about the shaft 
(z) toward the air valve (c). This will give the 
gasoline needle an initial lift plus an increased per· 
centage of the motion of the air valve. 

The velocity of the air through the venturi (w) is 
ample to pick up and atomize whatever gasoline 
may pass through the nozzle (o), so that a mixture 
many times as rich as normal may be effectively 
supplied to the manifold of the engine, and starting 
may be made correspondingly easy. 

As the engine speeds up, the effect of the initial 
lift of the needle will diminish, so that the percent 
of excess gasoline will decrease but not disappear at 
high speed. This corresponds to the l'equirements 
of an engine, as a greater percentage oi excess gaso
line is required to run a cold engine slowly than fast. 

INSTRUCTIONS FOR ADJUSTING THE MODEL "S" SCHEBLER CARBURETOR 

There are four places where it is possible to adjust 
the model "S" Schebler carburetor. Three of these 
adjustments are made at the factory, so that only 
one (the idle adjustment) need be made by the owner 
or garage mechanic. 

The idle adjustment is made by turning the idle 

adjustment screw (A). This turns the needle valve 
sleeve (k), causing it to be raised or lowered in the 
threads at its lower end. 

By thus raising or lowering the needle valve seat, 
the idle mixture may he made rich or lean (turning 
(A) clockwise gives a lean mixture; counter-clock-
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Fig. 3. Schebler modP.l "S" carburetor; points of adjust
ment. 

wise gives a richened mixture). This adjustment 
is not sensitive and can be turned from three to ten 
notches without seriously affecting the idle. 

The idle adjustment should be set so that by de
pressing the air valve slight ly (about -l2 " to f 6 ") 

the engine will start to cut out, showing that the 
idling mixture is about right. 

If the mixture is too lean, the engine will stop 
when air valve is depressed slightly. 

If the mixture is too rich, the engine will speed 
up slightly on depressing the air valve and the air 
valve will have to be depressed comriderably before 
the engine cuts out. 

Important: If the idle adjustment is turned to the right 
(clockwise) too far, the air valve will not seat, since the needle 
is shut off too far. Turn to the left or (counter-clockwise) until 
air valve seats and adjust as explained above. 

Range adjustment: This adjustment is effective 
only in the driving range at speeds from 20 to 40 
miles an hour, and does not affect acceleration or hill 
climbing with wide-open throttle, but does affect the 
economy at driving speeds, and is intended to cover 
but little more than the range for from maximum 
economy to maximum powers. It will not affect the 
performance to any marked degree, but will enable 
the intelligent driver to get the maximum out of 
his car. 

This adjustment as shipped from the factory will 
usually be found to be the best unless it is necessary 
to give a lean or richened mixture at speeds from 
20 to 40 miles an hour. 

Turning the range adjusting screw (B) to the left 
(counter-clockwise) moves the fulcrum point (a) 
toward needle valve and gives the driving range a 
lean mixture. 

Turning it to the right (clockwise) so that more 
of the threads of the screw (B) are exposed gives the 
driving range a richened mixture. 

To obtain the original setting as shipped from the 
factory, set the end of the range adjustment screw 
(B) flush with the range adjustment bushing (C). 

If the range of adjustment is changed it is neces
sary to readjust the idle mixture. 

High-speed adjustment: This adjustment as 
shipped from the factory ordinarily need not be 
changed. This adjustment is very sensit ive to one 
turn in either direction for the wide-open throttle 
position. 

In changing this adjustment, try it on a hill after 
each change for best results. In extreme cases it 
may be necessary to furnish a leaner or richer mix
ture for wide-open throttle position. 

The adjusting cam tappet screw (D) is turned to 
the left (counter-clockwise), which moves the ful
crum point (a) toward the air valve to give a 

richened mixture, and turned to the right (clockwise) 
to give a leaner mixture. 

To obtain the original setting as shipped from the 
factory, the head of the range screw (B) should be 
flush with the range adjustment bushing (C). 

With throttle wide open adjust the cam tappet 
screw (D) until there is about i'i' to 7i" space 
between the dash-control lever (P) and the end of 
the range screw (B). 

The accelerating pump: When the carburetor is 
ordered for a car wit.h which t.he factory is familiar, 
this adjustment will be maae at the factory. Other
wise the adjustment will have to be approximated. 
This is possible, as great accuracy is not absolutely 
essential. Too much gasoline is better than too 
little, since this makes better performance possible 
with a cold engine, and the economy is not affected 
appreciably. 

In adjusting the accelerating pump, the method 
of procedure is first to get the car up to running 
temperature, and then adjust the size of hole (v). 

If (v) is too small, the engine will not take hold 
immediately when the throttle is suddenly opened 
at low speed. Therefore (v) is enlarged until the 
softness is eliminated from the first few explosions. 

If the overflow hole (t) is too low, the engine will 
take hold, then run soft, and then take hold again. 
The overflow is then raised until the soft spot dis
appears entirely. The same manifold will require 
continuously less accelerating gasoline as it gets 
hotter. It has therefore been found advisable to 
make the hole (v) larger and the overflow (t) a 
little higher than is absolutely necessary on a hot 
manifold, taking care not to use so much gasoline as 
to cause the engine to be heavy during acceleration 
when very hot. 

Explanation of the function of the dash-control 
lever: The model "S" has no air choke. It delivers 
to the engine whatever air is required, and meters 
the proper amount of gasoline into that air. 

When a very rich mixture is needed, as in starting 
a cold engine, the dash control lever (F) (Fig. 3) is 
pulled down by means of the dash control wire (E). 
This raises the position of the needle valve, and auto
matically supplies a very rich mixture to the engine; 
thus enabling the engine to start easily. 

This rich mixture, which is then being supplied to the engine, 
is maintained at the proper ratio of gasoline and air for all speeds. 

As the engine gradually warms up, the dash board 
control is gradually pushed in; which in turn raises 
the dash control lever (F) and adjusts the mixture 
to the different degrees of temperature of the engine 
during the warming-up period, unt il finally, when 
the engine has reached its running temperature, the 
dash-board control is pushed entirely in, and the 
mixture of air and gasoline is again back to normal. 

Instructions for Starting 

(1) Pull out steering or dash control; (2) retard 
spark; (3) open throttle slightly; (4) turn on igni
tion; (5) push starter button. 

As t he engine warms up, the dash-control lever 
should be gradually pushed in. 

Float level: The correct float adjustment will permit the 
gasoline to rise to approximately 1" below the top of the bowl. 
It is unnecessary to check the float level with great accuracy, 
since the carburetor is not sensitive to small fluctuations in 
float level. Bend float arm lightly to adjust. 



INSTRUCTION No. 90 

STEWART CARBURETORS;1 Construction; Principle of Action; Adjustments; 
Troubles and Remedies; Maintenanc~ 

STEW ART MODEL '"25" CARBURETOR USED ON DODGE BROS. CAR 

This carburetor is a metet·iug valve, expanding 
type. The air and fuel are both metered by a 
combination of the metering valve and metering pin. 

It is located on the left-hand side of the engine 
and is fed from the vacuum tank on the engine. 

Construction 

Float chamber: Fuel enters the carburetor at (A), 
passing up through the strainer (B), into the float 
chamber (C), through the needle valve (D). The 
valve (D ) is actuated by means of the float (E ), 
operating through the counterweight levers (F). 

As the fuel flows into the float chamber the float 
rises and, acting against the levers (F) forces the 
needle valve down and closes same. 

As the float rises the valve closes until the float 
reaches a certain predetermined level at which the 
valve is entirely closed . 

1 From instruction books of Stewart carburetor issued by the 
Detroit Lubricator Co., Detroit, Mich. (manufacturers). 

If the float falls below this level, because of the 
diminishing supply of fuel in the float chamber, the 
valve is automatically opened and more fuel is 
admitted to bring the level up to correct height. 

From the above it will be seen that the float 
chamber constitutes a reservoir of constant supply, 
in which the height of fuel is always at the same 
level. This contributes to efficient metering. 

Dashpot chamber: From the float chamber the 
fuel flows through passage (G) into the dashpot 
chamber (H ). It also passes through the holes (I ) 
in the valve piston into the central space (J) which 
surrounds the tapered metering pin (W ). 

The metering valve has a piston (L) at its lower 
end and which operates in the dashpot chamber. 

The object of the dashpot is to improve the per
formance of the carburetor by steadying the action 
of the metering valve during acceleration and low 
speed operation of the engine. 

Name of Parts 
A, fuel supply inlet; B, strainer; C, float chamber; D, gasoline needle 

valve; E , float; F, counterweight levers; G, gasoline passage; H, dashpot cham
ber; I, gasoline passage; J, gasoline passage; K, dash adjustment lever; 
L, dashpot piston; M, metering valve head; N, metering valve stem; 0, as
pirating tube or nozzle; P, primary air passage; Q, metering valve seat; R, mix
ing chamber; S, fuel metering orifice; T, metering pin rack carrier; U, ad
justment lever clamp screw; V, adjustment screw; W, metering pin; X, gear 
housing; Y, pinion shaft; Z, low throttle stop screw; AA, strainer plug; BB, air 
inlet; CC, throttle valve. 

The metering valve consists of a conical shaped head (M ), 
stem (N), and piston (L). This is the only moving part in the 
carburetor proper. It slides up and down in its guide, formed in 
the body of the carburetor. The upper part of this valve con
tains a jet or nozzle (0 ) and primary air openings (P ). 

When the engine is at rest, the conical head of the metering 

Fig. 1. Stewart model "25" carburetor, 1" size, with rack and pinion 
d.1l.sh adjustment wsed on Dodge Bros. car. Side, or horizontal outlet. 
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valve seats in the carburetor body at ( Q). 
When the engine is running, however, the 
metering valve is always floating in some 
higher position, thereby forming an annu
lar or ring-shaped air opening betv•~e.'- the 
conical head and its seat (Q). 

Action of Carburetor 

The action of the carburetor is as fol
lows: The suction created by the down
ward stroke of the engine pistons draws 
air into the mixing chamber (R) through 
the primary air openings (P ). The same 
suction draws a fine spray of atomized 
fuel from the nozzle (0 ) into the mixing 
chamber. The air thus mixing with the 
fuel forms a combustible gas for the en
gine. As soon as the engine begins to ro
tate, the metering valve lifts sufficiently 
to allow the main air supply to pass into 
the mixing chamber between the conical 
head (M ) and the seat (Q). 

Fuel is metered in an annular shaped 
orifice near the center of the valve at (S) 
passing between the valve and the tapered 
portion of the stationary metering pin (W ). 

As the metering valve lifts into the 
higher positions, it gives increasingly lar
ger fuel openings due to the lifting of the 
valve away from the tapered metering 
pin, also larger air openings due to the 
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lifting of the head of the metering valve (M) away 
from its seat (Q) . 

The metering valve m easures the fuel at its lower 
end and the air at its upper end, the two being mixed 
in the chamber (R). 

In other words, the metering valve under all con
ditions of operation automatically measures and 
delivers to the mixing chamber the most efficient 
proportions of fuel and air. The high velocity of 
primary or initial air passing through the holes (P) 
and around the nozzle insures thorough breaking up 
or atomization of the fuel at all speeds. 

Stewart Carburetor Adjustments 

The Stewart carburetor is exceedingly simple, 
there being only one point where any change in 
adjustment is possible. This adjustment is proper
ly made at the factory when the carburetor is in
stalled on the car and no change should be made 
unless it is positively known that the adjustment is 
incorrect. 

Very often symptoms of carburetor trouble, such 
as misfiring, backfiring, lack of power, overheating, 
etc., are produced by causes foreign to the car
buretor. 

Therefore, before attempting any change in the 
carburetor adjustment, make sure that the compres
sion is good and equal in all cylinders, that there are 
no air leaks between the carburetor and engine, that 
the ignition is timed correctly and delivering a hot 
spark, and also make sure that the spark plugs are 
clean and otherwise in good condition with gaps 
correctly set. It should be known that the fuel 
supply to the carburetor is sufficient and unrestrict
ed. 

The only change of adjustment possible in the 
Stewart carburetor is that of the relative height of 
the tapered metering pin (W) to the opening in the 
center of the valve at (S) . 

The metering pin is carried by a circular rack (T) 
meshing with a pinion shaft (Y) to which is attached 
the dash adjustment lever (K) . 

By turning the adjustment screw (V), the fixed or 
running position of the metering pin is changed. 

Turning the screw to the right (clockwise) lowers 
the metering pin, thereby increasing the fuel open
ing, and thus makes the mixture richer. 

Turning the screw to the left (counter-clockwise) 
raises the metering pin and makes the mixture 
leaner. 

To obtain the best adjustment, first run the engine 
a sufficient length of time to get the jacket water up 
to normal running temperature. In this connection, 
the engine should not be too hot as the adjustment 
thus obtained will likely be too lean for road condi
tions. 

With normal jacket water temperature, make the 
adjustment with the engine running idle, having the 
spark fully retarded and the low throttle stop screw 
(Z) (located at the top of the carburetor) so adjusted 
as to give an idling speed of approximately 250 
r. p.m. 

Gradually turn the adjustment screw (V) to the 
left, thereby making the mixture leaner, until a 
point is reached where the engine runs unsteadily 
or stalls, when the adjustment should be reversed; 
that is, turned to the right, making the mixture 
richer a notch, at a time unti! a point is reached 
where the engine will fire evenly. 

It is most important that the adjustment be made 
at idling speed with fully retarded spark. This one 
adjustment, when properly made, automatically 
insures eorrect carburetion throughout the entire 
range of car operating conditions. 

Cold Air Shutter 

The cold air shutter regulates the temperature of 
the air supply to the carburetor. It does not change 
the mixture proportions. It should be closed under 
all normal conditions and only opened for extreme 
high temperatures, such as exist in very warm cli
mates. 

Dash Control 

For starting and warming up, the Stewart carbu
retor enriches the mixture by means of the dash 
control, which pulls down the tapered metering pin1 

thereby increasing the size of the fuel orifice. 

The air supply is in no way restricted. This 
means that the mixture can be made sufficiently 
rich for prompt, efficient starting and warming up 
in cold weather without flooding the engine with 
excessive quantities of raw fuel as with the use of 
an air strangle or choke valve. 

When starting the engine cold the dash control 
should be pulled all the way out but should be im
mediately returned part way as soon as the engine 
begins to fire. 

The amount which the control will have to be left 
out for warming up depends upon the weather con
ditions. During summer weather a slight amount 
is sufficient, whereas during extremely cold weather 
it may be necessary to leave the control out as much 
as half way for part of the warming-up period. 

A general rule for the amount which the mixture 
should be enriched by means of the dash control for 
warming up is to have the control out as little as 
possible and still obtain satisfactory acceleration. 

As soon as the engine comes to normal running 
temperature, the control should be pushed all the 
way in. If this is not done, considerable fuel will 
be wasted. 

Carburetion During Cold Weather 
Good starting can be obtained under extreme cold 

weather conditions as follows: Advance the spark 
nearly to the running position and set the throttle 
lever on the steering column so that it opens only 
slightly. In other words, the throttle should be 
opened just a little beyond the idling position. The 
dash control should be pulled all the way out while 
the engine is being cranked. 

When the engine commences to fire, the dash 
control should be left way out and the throttle lever 
should also be left as for starting, permitting the 
engine to run for eight or ten seconds. This will 
allow the combustion chamber walls to become 
somewhat heated, when the control can be pushed 
part way in and the engine accelerated as may be 
required. 

The above applies only when starting in extremely 
cold weather. Under ordinary weather conditions 
the dash control should be returned part way im
mediately or as soon as the engine fires. 

Locating Adjustment Arm on 
Pinion Shaft 

As explained before, rotation of tbe pinion shaft 
moves the metering pin up or down, thus making 
the mixture leaner or richer. Motion of the dash 
control is transferred to the pinion shaft through the 
adjustment arm K. 
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Ordinarily, a sufficient range of adjustment can be 
obtained by means of the screw (V). 

In the event, however, that it should be found, 
upon adjusting the carburetor, that the mixture 
cannot be made sufficiently lean when the screw (V) 
is turned all the way to the left, or sufficiently rich 
when turned all the way to the right, this can be 
taken care of by shifting the adjustment arm (K) 
relative to the pinion shaft, to which it is clamped. 

To make this adjustment, first disconnect the 
adjustment arm spring and then loosen the adjust
ment arm clamp screw (U). 

In case the mixture cannot be made lean enough 
by turning the screw (V) all the way to the left, the 
adjustment arm should be shifted one notch, or 
serration to the left. 

In case the mixture cannot be made sufficiently 
rich when the adjustment screw (V) is turned all 
the way to the right, the adjustment arm should be 
shifted one notch to the right. 

To prevent the pinion shaft from rotating when 
the arm is removed, and thus losing the adjustment 
entirely, it is desirable to either remove the cap from 
the lower part of the gear housing and take out the 
small spring beneath the metering pin, or tighten 
the packing gland which surrounds the pinion shaft 
sufficiently so as to create enough friction to prevent 
the pinion rack spring from moving the pinion shaft. 

After shifting the adjustment arm, the clamp 
screw should be tightened and the spring connected, 
and the final adjustment made in the regular manner 
by means of the adjustment screw (V). 

It is well so to locate adjustment arm relative to 
the pinion shaft that when the carburetor is finally 
adjusted for running conditions the adjustment 
screw V will be approximately in the center of its 
travel, which will permit making the mixture either 
leaner or richer to suit seasonal changes. 

In case the location of the adjustment arm is com
pletely lost, this can be restored, so that no difficulty 
will be encountered in starting the engine, by the 
following means: Detach the carburetor from the 
engine and then remove the throttle body, or upper 
part, by unscrewing the two cap screws. This will 
expose the metering valve head. 

Then, with the adjustment arm spring disconnect
ed, also the clamp screw (U) loosened, the pinion 
shaft should be turned to the right (using the adjust
ment arm (K) as a wrench) so that the metering 
pin will be forced up into the metering valve, lifting 
same from its seat. 

Next, turn the pinion shaft in the opposite direc
tion very slowly until the metering valve just 
touches its seat. 

Measurement should then be taken of the distance 
between the end of the gear housing (X) (with the 
cap removed) and the rack (T) which carries the 
metering pin and slides within the gear housing. 
This can be done with a narrow scale or depth gauge. 

Next turn the pinion shaft to the left, which will 
force the metering pin rack down i-6 of an inch. 
This distance can be measured with the scale or 
depth gauge. 

Then carefully remove the adjustment arm from 
the shaft, without turning same, and replace (again 
being careful not to turn the shaft) in such a position 
that the adjustment arm will come opposite the 
point of the adjustment screw when same is turned 
down approximately one-half of its total travel. 

Next the clamp screw should be tightened and 
the adjustment arm spring connected. This will 
give an approximate adjustment so that the engine 
can be easily started, and after bringing up to normal 
temperature, the final setting should be made by 
means of the screw (V). 

Flooding of Carburetor 

Flooding or overflowing of the carburetor may 
result from one of several causes, such as leaky float 
or failure of the needle valve to seat because of dirt 
or other foreign matter. A leaky float is easily 
determined by shaking it near the ear. It should, 
of course, contain no fuel. 

In case the fuel supply contains foreign matter, 
this may become lodged between the point of the 
needle and its seat, causing the carburetor to flood. 
In this connection it is well to remove, from time 
to time, the strainer (AA) located at the lower part 
of the carburetor, and thoroughly clean it of any 
dirt or sediment. 

Should flooding be due to improper seating of the 
needle valve, this can sometimes be corrected by 
removing the cap from the center of the float 
chamber, which will expose the needle valve stem, 
and which can then be tapped lightly with the 
wooden handle of a small screw-driver, turning the 
needle in several different positions while tapping. 

Carburetor Fouled with Dirt or 
Foreign Matter 

No amount of dirt contained in the air supply can 
possibly interfere with the action of the Stewart 
carburetor. As in any other type of carburetor, 
however, if dirt, scale, or other foreign matter works 
throt4!;h the strainer, it may cause trouble. 

To correct this, the instrument can be easily dis
assembled by any competent mechanic and thor
oughly cleaned. To accomplish this, the carburetor 
should first be removed from the engine and the 
outside thoroughly cleaned with gasoline or kerosene, 
so that the dirt will not work into the inside when the 
instrument is disassembled. 

Next remove the float chamber cover and float; 
unscrew the strainer plug at the bottom of the float 
chamber; remove the throttle body or upper part, 
by means of two cap screws which attach it to the 
main carburetor body, and also remove the gear 
housing assembly (that is, the lowest part of the 
carburetor) by means of the four screws which attach 
it to the main body. This will expose the principal 
working parts of the carburetor. 

If desired, the metering valve (M N L) can be 
disassembled by catching the head (M) in a vise or 
holding same with a wrench and turning the piston 
(L) to the left by means of a special dowel wrench, 
which fits into two holes drilled in the lower face 
of the piston. The head is attached to the stem by 
means of a right-hand thread. 

The carburetor body and disassembled parts 
should next be thoroughly washed with gasoline and 
blown out with compressed air, if this is available. 

The metering pin, also component parts of the 
metering valve, are very accurately machined and, 
when cleaning, no abrasives, such as files, emery 
cloth or sandpaper, should be used. It is only 
necessary to clean these parts to have them function 
properly. 

In reassembling, take particular pains to note 
that the metering valve is entirely free to slide up 
and down in the body of the carburetor in any posi
tion to which it may be rotated. 
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In the case of a carburetor which has been in 
service for some little time and is being disassem
bled for cleaning, it may be advisable to install new 
gaskets at the strainer connection, the throttle body 
connection, and the gear housing. It is also desir
able to tighten slightly the packing gland which sur
rounds the pinion shaft. 

This is accomplished by first loosening the lock 
nut and then tightening the packing nut, which has 
right-hand thread. This, however, should never be 
so tight as to prevent the adjustment arm spring 
returning the arm to the point of the screw. 

It is not necessary to remove the adjustment arm 

from the pinion shaft, thereby changing the adjust
ment of the carburetor, when the instrument is being 
disassembled for cleaning. 

Do Not Alter the Specifications of 
Carburetor 

The weight of the metering valve, size of jet, taper 
of metering pin and various clearances of the meter
ing valve in the body, etc., have been very carefully 
worked out to suit the requirements of the Dodge 
Brothers engine. None of these details should be 
in any way altered, as satisfactory results cannot be 
obtained if this is done. 

STEWART CARBURETOR USED ON HUPMOBILE 6, MODEL A-1 

This carburetor is similar to the one shown in 
Fig.l. 

The action of the carburetor, adjustments and 
other details, explained on preceding pages will apply 

p 

to the Stewart carburetor used on the Hupmobile 6. 
The Dodge has a side or horizontal outlet, and this 
carburetor (Fig. 2) has a top or vertical outlet. The 
fundamental principles of the working parts are the 
same. 

Name of Parts 
A, fuel supply connection; B, strainer; C, float chamber; 

D, gasoline needle valve; E, float; F , counterweight levers; 
G, gasoline passage; H, dashpot chamber; I, gasoline 
passages ; J, gasoline passage; K, dash adjustment lever; 
L, dashpot piston; M, metering valve head; N, metering 
valve stem; 0, aspirating tube or nozzle; P, primary air 
passages; Q, metering valve seat; R, mixing chamber; S, 
fuel metering orifice; T, metering pin rack; U, adjustment 
lever clamp screw; V, adjustment screw; W, metering pin; 
X, gear housing; Y, pinion shaft; Z, low throttle stop 
screw; AA, strainer plug; BB, air inlet ; CC, throttle valve. 

Gasoline float-level adjustment of all Stewart carburetors 
is %:" below the top of the float bowl with the float cover off 
and the measuring scale depressing the float until the gasoline 
meets the scale. To make adjustment: Unsolder col!ar on 
gasoline needle valve. Moving collar up lowers the level , 
moving it down raises the level. Re:.Jclder co llar after ad· 
justing. 

Fig. 2. Stewart model "25" carburetor, 1" size, with rack and pinion dash adjustment 
used on Hupmobile-6 (Model A-1). Top or vertical outlet. 
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The carburetor used on these two cars is similar to the one shown in Fig. 1. 
The action of the carburetor, adjustments and other details, explained on preceding pages, will apply to the Stewart car-

buretor used on the Hudson and Essex. 
The Dodge, Essex six, and Hupmobile 6 carburetors have 1" S.A.E. flange outlet and the Hudson super six has 1 Y2". 
The Essex and Dodge have side, or horizontal outlets, whereas the Hupmobile 6 and Hudson have top outlets. 
The principle of working parts is the same. 
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Fig. 3. (left). Stewart model "2.:" carburetor, 1 Yz" size, used on Hudson super six. Top or vertical outlet. 
Fig. 4 (right). Stewart model "2n' · carburetor, 1" size, used on Essex six. Side or horizontal outlet 
The name of the uarts on these two carburetors is the same as on those shown in Fi2:s. 1 and 2 
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PIERCE ARROW CARBURETORS: As Used on Series 32 and 33; As Used 
on Series 80; Construction; Adjustments 

PIERCE ARROW CARBURETOR AS USED ON SERIES 32 AND 33 CAR 

Gasoline system. Air pressure of about 2 Yz lbs. 
in the gasoline tank is maintained by a power
pressure pump on the engine. When the gauge on 
dash shows that there is no pressure in the gasoline 
system, the hand or emergency pump provides 
means of obtaining pressure before the engine is 
started. The hand-pressure air pump should have 
the leather plunger lubricated occasionally with 
neatsfoot oil. 

Gasoline shut-off cock is located at the top of the 
gasoline tank, at the junction of the pipes entering 
the tank. Turning the valve either to right or left 
connects main supply. Should the main supply 
become exhausted, turn to valve to opposite side, 
and a "reserve" of approximately 5 gallons will be 
available. To shut off all gasoline supply turn valve 
to center position. Tank drain plugs are located on 
the under side of tank. 

Heating methods: Hot air is drawn from a stove 
around the exhaust manifold providing ·warm air 
which is drawn into the carburetor mixing chamber. 
The point at which it is drawn in is not shown in 
the illustration. A cold air regulator with a screen 
is provided between the stove and carburetor which 
can be regulated by hand to admit more or less cold 
air. 

Hot water is connected from the coiling system 
to the carburetor water jacket. 

This carburetor as used on the model 32 and 33 
cars (with dual valve engine) is an automatic air 
valve type, and is similar in design and operation to 
the carburetor used on previous passenger car mod
els. 

Fig. 1. Sectional side view of Pierce Arrow carburetor used 
on Series 32, 33 cars. Fig. 1A. Top view of carburetor outlet 
to intake manifold. (Q) is the high speed adjustment. 

1. Preliminary Instructions 

a) Tighten all nuts which hold the carburetor to 
the inlet manifold and the inlet manifold to the 
engine. There must be no: air leakage between 
these parts. 

b) Remove strainer case (C) and wash off any 
sediment which may be on the screen. 

c) Remove plug (I ) to drain any water or sedi
ment which may collect in the float chamber. 

d) Remove plug (J) and clean the idling nozzle 
by applying air pressure to point (K). 

e) Clean the screens of the cold air regulator on 
the carburetor hot-air stove (not shown here; it is 
underneath the hot air stove which is connected to 
exhaust manifold), and adjust according to the 
weather. 

1. Cold weather-Both screens closed. 
2. Warm weather-Rear screen open, front 

screen closed. 
3. Extremely hot weather-Both screens open, 

or off. 
f) Check the height of the gasoline level in the 

float chamber. When the car is standing on even 
ground with the engine not running, the level should 
be up to the groove on post (A) (sight glass (AI) 
permits inspection). This level is adjusted at the 
factory, but if it is necessary to alter it, the best 
method is to change the position of the sleeve (B) 
on the float needle by unsoldering it. 

g) Remove the auxiliary air valve screen (D), and 
clean it if necessary. This screen should always be 
free from dirt. (This screen (D) is circular in shape 
and surrounds the three reeds. Air is drawn in 
here and (AV) is termed an auxiliary air valve. 

Should it be necessary, the auxiliary air valve 
assembly (AV) can be removed for inspection and 
checking by removing the three screws (F). Wash 
out any dirt which may be lodged between the reeds 
(1, 2; third reed not shown) and the case. Check 
the weight and travel of the reeds against the follow
ing chart. 

~~~ Grade Thickness T~:~~l W:~~~t Deflection 

53138 Light .012" Ys" 72 oz. 1-16" 
53137 Intermediate .018" 5-32" 172 oz. 1-32" 
53136 Heavy .018" 5-32" 2 oz. 1-32" 

The total travel is controlled by bending the 
spring (G). The tension of each reed is determined 
by applying the weights (M) to the free end of each 
reed through each of the three holes (H) in the case. 
A special weight with the proper size stem must be 
used. See (M, Fig. 2). 

t::l 

Fig. 2. Auxiliary air valve 
assembly (round shape) show:ng 
two of the three reeds (1, 2) and 
screen (D) and special weight 
(M) for testing tension of the 
reeds. 

The tension of each reed should be such that 
when the weight (M) is applied, the reed will open 
an amount exactly equal to that tabulated under 
"deflection" in above table. Also, when the reed is 
down on its seat, it must have full contact and not 
permit air leakage. 

When replacing the auxiliary air valve assembly 
(AV) on the carburetor, the light reed (1) should be 
to the top. A letter (T) is stamped on the case 
flange adjacent to the light reed. 

2. Preliminary Adjustments 
a) Throttle adjusting screw: Retard throttle 

lever on the steering column the full amount so as 
to close the throttle valve (E, F~. 1). 

Next loosen lock nut (0, Fig. 3) and back off on 
screw (P) until it barely touches the lever (N). 
Then screw it in again from %: to 1 turn. Lock 
nut (0 ). 
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b) Idling throttle screw: Screw the idling thrott~c 
screw (Z) (Fig. 1) into its shoulder and then back 1t 
out from 1;!4 to 1 ~ turns. 

e) Main needle: Loosen the cap screw (V) 

which clamps the lever to the main needle (T). 
Turn the main needle to the left until it seats and 
then turn it to the right from% to %of a turn. 

d) High-speed needle: Loosen the lock nut (R) 
on the high speed needle (Q) (Fig. IA.) Turn the 
needle carefully into its seat with the fingers and 
then unscrew it U to Yz of a turn. Hold the needle 
with screw driver and then lock the nut. 

Fig. 3. Side view of Pierce Arrow. carburetor for Series 32 
and 33 car. The tube (Sc) connects with the high speed nozzle 
( Q ) (Fig. 1A) and supplies it with gasoline. The screw (He) is 
provided to hold venturi in place. 

3. Final Adjusunents 

Start the engine by priming and allow it to run 
until it is warm. The Bpark lever should be ad· 
vancod ~ of its travel. 

Increase the engine speed until it is equivalent to 
20-30 miles per hour in high gear. If necessary, 
further adjust the main needle (T) until the engine 
runs at the highest number of revolutions per minu•te 
without a change in throttle lever setting. 

Loosen screw (W) which clamps the main needle 
regulating wire. Set the arrow on the dash regulator 
(a carburetor regulator on dash connects with W) in 
a vertical position and set the main needle adjusting 
lever at right angles with the engine. Now tighten 
screw (W) and cap screw (V). This setting will 
permit a richer or leaner adjustment on the main 
needle by means of the dash control. 

Now drive the car on the road. It should not 
travel slower than 3 to 5 miles per hour in high gear. 
Keep the idling screw (Z) closed as much as possible. 

If the adjustment is satisfactory at thirty miles 
per hour with the dash regulator in the neutral posi
tion, the main needle setting may be considered right. 

If at fifty miles per hour the car operates better 
with the dash regulator toward either lean or heavy, 
the high speed needle adjustment should be cut down 
or increased respectively. (Screwing in will give 
less gasoline and screwing out more.) 

If the carburetor is correctly adjusted, the car can 
be run through the entire range of speeds without 
having carburetor ''load up" or have a "hollow 
spot." If economical operating is desired, the dash 
regulator should be kept on the lean side, after 
engine is warm. 

PIERCE-ARROW CARBURETOR AS USED ON SERIES 80 CARS 
Gasoline system: The gasoline supply is carried in a tank 

mounted on the rear of the car. From this tank the gasoline 
is drawn by suction to a vacuum tank located on dash under 
engine hood. Gasoline flows from vacuum tank to carburetor 
by gravity. 

A primer (not shown) is mounted in inlet pipe of engine. It 
is operated by pulling out on a handle located on left side of 
dash. Pulling out on handle opens needle valve which is held 
on its seat by spring pressure and permits gasoline drawn from 
carburetor feed pipe to be injected into inlet pipe. The purpose 
of the primer is to facilitate starting engine when cold. 

The adjustments on the carburetor are as follows: 
First, idling adjustment: Turn adjusting screw (Z) into 

shoulder and then back off from X to 1 Y2 turns. 
Main adjustment: This adjustment is made by turning 

needle (T) to the left into its seat and then backing off from 
7i to % turns. Before making this adjustment, loosen clamp
ing bolt on lever (W) which is connected with dash regulator. 

After adjustment is obtained tighten clamping bolts on this 
lever with dash regulator control set in center position. 

Occasionally, the gauge strainer plug (C) (Fig. 4) at bottom 
of carburetor float chamber should be removed and cleaned. 
The idling jet (IJ) (Fig. 5) can be removed and blown out if 
stopped up. 

The throttle valve (E) which is of the butterfly type is located 
above venturi tube. It is controlled by right-hand lever on 
steering column and by accelerator pedal. 

An adjustable stop screw (P) in throttle lever holds valve 
slightly open when engine is running at its lowest speed. 

Accelerating well: To provide smooth and powerful accelera
tion under all conditions, an accelerating well is built into 
carburetor, as shown in Fig. 5. The action of this is entirely 
automatic, it being controlled by opening the throttle, which 
operates a plunger rod on stem (St). 

Reed valves: Air necessary to form an explosive mixture in 
combustion chamber of engine is admitted to carburetor through 
openings in plate (PL) covered by flat steel springs or reeds 1, 2 
(light and heavy) which is located between mixing chamber and 
air admission housing. The tension on springs and the opening 
given them after being set by the manufacturer, should not be 
altered. The setting is as on the 33. The total travel is 
controlled by spring (G) (Fig. 7). 

Inlet manifold heat regulator: To provide the most efficient 
carburetion, heat from the exhaust is conducted through a 
chamber around inlet pipe to heat the mixture. 

The valve (not shown) which regulates the amount of heat 
admitted should be set in center position for all ordinary temper
atures. In extremely hot weather move valve lever into "off" po
sition. In extremely cold weather move into "on" position. 

Carburetor regulator: The regulator on the dash connects 
with (W) (Fig. 5) and gives a rich or lean mixture to the carbu
retor. Use the rich mixture for starting and lean when driving 
after engine has warmed up. 

Idle E 
Adj.-· z~~§E~"'i 

FIG.6 FIG. 7 

~1~ 
..__ ___ __.o.p] 

Fig. 4. Side sectional view of Pierce
Arrow carburetor for series 80 car. 

Fig. 5. End sectional view showing 
idling jet and accelerator plunger and 
its connection with throttle lever. 

Figs. 6, 7. Section showing auxiliary 
air reed. 
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CARTER CARBURETORS: Models "RXO" and "DRO"; Principle of Opera
tion; Adjustments a!ld Servicing 

CARTER MODEL "RXO" USED ON SERIES "V" CHEVROLET 

This model is standard equipment on the Superior 
Chevrolet Series "K and V" cars. It is a multiple 
jet, plain tube type of carburetor with only one 
adjustment, which is for idling or low speed. 

Principle of Operation 
The jets in base of multiple jet nozzle feed gasoline 

to carburetor well and nozzle chamber. 
A combination of gasoline and air is drawn into 

nozzle chamber through the jets on side of nozzle, 
forming a fine spray which is carried by the stand 
pipe to venturi, or main air passage, where it is 
absorbed by incoming air forming mixture on which 
engine operates. 

Jets on side of nozzle come into operation in direct 
proportion to throttle position. The further the 
throttle is opened, the more jets are in operation. 
At wide open throttle all jets are working and engine 
is getting maximum supply. 

Maximum economy is obtained at 20 miles per 
hour and minimum at wide open throttle. 

Low-speed jet assembly supplies gasoline to 
engine at idle engine speed and up to approximately 
15 miles per hour, gasoline flowing through a drilled 
passage connecting low speed jet chamber with 
carburetor well. 

At idle1 gasoline is drawn through low speed jet 
and idling port at edge of throttle valve. 

Idle adjustment screw regulates amount of air 
entering this port. Backing out adjusting screw 
admits more air and consequently makes idling mix
ture leaner. 

Dirt may sometimes get into the jets and cause engine to run 
unevenly or to spit and back fire. 

Th's d:rt may often be drawn out through jets by closing 
choker and opening throttle wide when car is running 25 to 30 
miles per hour. Hold choker closed about 2 seconds, then open 
choker, also open and close throttle until engine fires evenly. 

If dir~ cannot be removed in this way, carburetor should be 
taken apart and cleaned (see also next page). 

If it should become necessary to remove jets, make certain 
that proper size screwdriver is used so as not to destroy slot. 
In view of the fact that jets are made of brass great care should 
be taken when cleaning not to increase size of drilled holes which 
regulate amount of gas supplied engine. When replacing jets, 
care must be taken that they are screwed in tight against their 
seats so that gasoline passes through proper drilled holes and 
not around the threads. 

Starting 

A choke valve is provided for use in starting and 
warming up engine. This valve is operated by a 
knob on instrument board. 

To start, turn on switch, open throttle slightly, and 
press starter pedal. At the same time, pull choker 
knob clear out, pushing it back part way as soon as 
engine fires. It should then be pushed in gradually 
as engine warms up until, when thoroughly warm, 
knob is in as far as possible. 

Adjustment of Carter "RXO" 

As previously stated, model "RXO" has but one 
single adjustment which is the low-speed, or idling 
adjustment. 

Idling adjustment: Refer to Fig. 1, and set the 
idle adjustment screw from one to one and one-half 
turns from its closed position, at which point the 
engine should run evenly without loading or missing. 

If not, and further adjustment is necessary, turn
ing the idle adjustment screw to the right or clock
wise will give ' a richer mixture, and, turning this 
screw counter-clockwise or to the left will give a 
leaner mixture. 

The idling speed of the engine is regulated by the 
throttle lever adjusting screw shown in Fig. 1. 

This screw acts as a stop for the throttle lever and 
prevents the throttle valve from closing too tight, 
thus causing the engine to stop when the accelerator 
is released. 

Fig. 1. Internal views of the Carter model "RXO" carburetor with one adjustment for lower idling speed (no high-speed 
adjustment) . 
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With the hand throttle lever on the dash set in 
the closed or off position, set the throttle lever 
adjusting screw so that the engine will run about 
300 revolutions per minute with the spark fully 
retarded. 

A method ol determining the speed of the engine 
when idling is to grasp one of the valve lifters bew 
tween the thumb and finger and count the number 
of times the valve lifts in twelve seconds. Multiply 
this number by ten and the result is the number of 
revolutions the engine is turning over per minute. 

If the engine runs too fast, back the adjusting 
screw out slightly and, if the engine is running too 
slow, turn in or to the right until the proper speed 
is obtained. 

Float level: Refer to Fig. 2, where the method of 
determining the proper float level is illustrated. 

Remove the carburetor bowl and invert the carbu
retor, then measure the distance at the point shown, 
bending the float lever lip slightly when necessary 
to get the float to take a position exactly -{6 of an 
inch from top of float to machined surface of casting, 
when needle is closed. 

Fig. 2. Method of locating and adjusting Carter "RXO" 
float level, as explained in text. This measurement should be 
ta!,en on the side of float opposite gasoline intake needle, using 
steel scale and measuring from machined surface of casting, 
as shown. Make certain scale does not rest on gasket, or un
machined surface of carburetor body. If for any reason float 
}eyer must be reset, it may be done by bending float lever lip 
that comes in contact with gasoline intake needle. Bending lip 
up will lower float level and bending it down will raise it. Only 
a very slight bend is necessary. 

Gasoline strainer: Gasoline enters the carburetor 
through a fine wire gauze strainer located in the 
strainer cap. This strainer prevents coarse par
ticles of dirt or lint from entering the carburetor 
bowl. 

The strainer should be removed and cleaned every 
2,000 miles. 

To clean the strainer, disconnect the gasoline line 
and unscrew the strainer cap screw and lift the 
strainer cap. Remove the gauze and clean thor
oughly by washing in gasoline and blowing through 
it with compressed air. Clean the inside of the 
strainer cap thoroughly and reassemble, making sure 
the gaskets are in place at both ends of the strainer 
cap and that the strainer cap screw and gasoline 
line are properly tightened and do not leak. 

To clean carburetor: The carburetor bowl should 
be cleaned every 5,000 miles. Unscrew body and 
bowl connecting nut and gasket assembly. Bowl 
may then be removed and washed in gasoline. Re
move all particles of lint from the inside. 

When reassembling, make certain bowl ring 
i;asket is smooth and in place on machined surface 
of body casting before replacing bowl. Also make 
certain that body and bowl connecting nut gasket 
is not toru and i:; in proper place, then tighten nuts 
securely. 

Flooding may be caused by dirt lodging between 
the needle valve and needle valve-seat, and can 
sometimes be remedied by tapping the strainer cap 
.screw, the jar dislodging the dirt and allowing needle 
valve to seat. 

If this does not remedy the trouble, the needle 
valve and needle valve seat should be removed by 
applying a wrench to the hexagon needle valve seat 
just below the strainer cap. 

Remove strainer assembly, being careful not to 
damage any of the parts or to scratch the polished 
point of the needle valve or the needle valve seat. 
After removing this part wipe off the needle valve 
and wash the needle valve seat in gasoline. 

The needle valve may then be reseated if necessary 
by rotating it against the needle valve seat and 
tapping it lightly with the wooden handle of a 
hammer or screw driver. It is better to use wood 
so as not to damage the face of the needle valve 
which opemtes against the float lever lip. 

When replacing, be sure that all parts are properly 
assembled, putting the pointed end of the needle 
valve next to the needle valve seat, and that all 
joints in the gasoline lines are tight. 

Flooding may also result from the float touching 
the bowl. This is caused either by the bowl being 
improperly seated at the top or by the float having 
been damaged. If the float is rubbing, a bright 
spot will be found at the point of contact. '!his 
may be corrected by setting the float at its proper 
level, see Fig. 3, or seating the bowl on the gasket. 

A leaky float will also cause the carburetor to flood. 
If the float is leaking it will be evident from its 
weight and from gasoline inside of it. 

In case of a leaky float, replacement with a new 
one is the only practical method, though it is 
possible to solder a leaking float; but there is danger 
of getting too much solder on the float, thus changing 
the gasoline level. 

When installing a new float, setfloatlevel properly 
as shown in Fig. 2. 

Chevrolet Series "V" Troubles and Remedies 
(Carhuretion) 

Hard starting: First check up the "choke" hook 
up, making sure that the choke valve (Fig. 2) opens 
and closes properly. Also look for air leaks in the 
gasoline system and for plugged or dirty jets. 

Engine slow to warm up: Partly cover radiator in 
cold weather. Be sure hot air tube is in place and 
is not broken or restricted. The radiator cover is 
recommended in cold weather. 

Poor acceleration may be caused by gaps in spark 
plugs being too wide (the proper spark gap for the 
Chevrolet is .030" or slightly less than -fi"), dirt 
in carburetor, gasoline strainer or air leak in vacuum 
tank or gasoline lines. 

A new car having a "stiff" engine may also show 
slow pick-up or acceleration. Check the engine 
valves carefully, making sure none are "riding'' or 
sticking. Be sure compression is good. 
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Poor idling: A stiff engine will not idle properly 
until well broken in. It should also be remembered 
that unless all carburetor, valve, spark plug and 
distributor and timer adjustments are correctly 
made, the engine will not idle properly. 

On a complaint of poor idling air leaks should be 
looked for carefully and idler jet should be cleaned 
out with air and gasoline. 

Lack of power: An over-rich mixture, or a very 
lean mixture are about the only faults causing lack 
of power so far as the carburetor is concerned. 

The brakes should be checked up carefully to see 
if they are "dragging." Look to the valve setting, 
compression and timing. 

Low gasoline mileage: First make sure that the 
carburetor is clean and is set according to instruc
tions, then check the compression of the engine, the 
valve adjustment, ignition, brake adjustment, lubri
cation at all points, tire pressure, and be sure speed
ometer reading and fuel measurements are correct. 

Carburetor leaks: One of the most common causes 
of this complaint is the slight dripping of fuel from 
the carburetor after stopping the engine, particularly 
in cold weather and when the throttle is quickly 
opened just at the time of throwing off the ignition 
switch. 

This is nothing more or less than the drainage of 
the carburetor barrel and manifold walls of the fuel 

dr~wn out of the jets ~Y the suction of the engine. 
It lB of very short d_uratwn and is not evidence of any 
trouble. 

Leaving the throttle closed when turning off the 
switch will reduce this loss to a minimum. 

Dirt under the needle valve is the most common 
cause of actual carburetor leakage. Twisting the 
needle valve with the fingers while lightly pressing 
it onto the seat will usually remove the dirt. 

Sometimes, however, it will be of a gritty nature 
and so imbed itself as to defeat such efforts. In such 
a case try lightly tapping the needle valve while 
slowly turning it in the seat. 

If it is found necessary to put in a new needle 
valve or seat, change both. 

Water in the gasoline system: This is a frequent 
source of annoyance, and can always be detected 
by a sputtering and popping at the carburetor. 

Water being heavier than gasoline, will settle at 
the lowest point in the system-the carburetor. 
Removing the filter plug on the bottom of the carbu
retor will allow the water to be drained off. 

In cold weather the water may freeze, in which 
event the engine will not start. By pouring hot 
water or applying hot cloths to the base of the 
carburetor this can be loosened up. 

CARTER MODEL "DRO" CARBURETOR 

Carter Model "DRO" Used on Pontiac-Six 

This model is standard equipment on the Pontiac
six. It is a multiple-jet, plain-tube type of carbu
retor with adjustments for both low and high speeds, 
the range of high speed adjustment being limited to 
the maximum requirements of a cold engine. 

Maximum economy is obtained at approximately 
20 miles per hour, and minimum at wide open 
throttle. 

Low-speed jet assembly supplies gasoline to 
engine at idle engine speed and up to approximately 
15 miles per hour, gasoline flowing through a drilled 
passage connecting low speed jet chamber with 
carburetor well. 

At idle, gasoline is drawn through low speed jet 
and idling port at edge of throttle valve. 

Idle adjustment screw regulates amount of air 
entering this port. Backing out adjusting screw 
admits more air and consequently makes idling mix
ture leaner. 

Vertical jet in base of multiple jet nozzle feeds 
gasoline direct to nozzle chamber. 

High-speed adjusting needle supplies gasoline to 
carburetor well. From this well a combination of 
gasoline and air is drawn into nozzle chamber 
through accelerating jets on side of nozzle inter
mingling with fuel from vertical jet, the combination 
forming a fine spray which is carried by stand pipe 
to venturi, or main air passage, where it is absorbed 
by incoming air forming mixture on which engine 
operates. 

Jets on side of nozzle come into operation in direct 
proportion to throttle position. The further the 
throttle is opened, the more jets are in operation. 
At wideopen throttle all jets are working and engine 
is getting maximum supply. 

Adjustment of Carter "DRO" 

Adjustment is properly set when car leaves factory 
and should not be changed until engine is thoroughly 
run in. If necessary, carburetor may then be re
adjusted. 

To adjust idling mixture: Open idle adjustment 
screw from %'to 17,4: turns or until engine hits evenly 
without loading or missing. Turning this screw in 
gives a richer mixture. 

Idle engine speed is regulated by throttle lever 
adjusting screw. This acts as a stop for the throttle 
lever and prevents throttle valve from closing too 
tight and allowing engine to stop when accelerator 
is released. With hand throttle closed, set throttle 
lever adjusting screw so engine will fUJl 275 revolu
tions per minute. If engine runs too fast, back 
adjusting screw out. If too slow, turn in until 
proper speed is obtained. 

Throttle adjusting screw is locked in throttle lever 
by tension on the lugs through which the screw 
passes. If screw becomes loose these lugs should 
be bent slightly until proper tension is again ob
tained. 

High-speed adjustment: After proper adjustment 
for low speed is obtained, set high speed adjustment 
as follows: 

Back out high speed adjusting needle one to one 
and one-quarter turns from its closed position. Set 
adjustment so engine will accelerate without spitting 
or loading. Best results in both performance and 
economy are obtained with mixture set as lean as 
possible. 

High speed adjustment screws out to enrich mix
ture. Needle can be set to secure any mixture ratio 
desired by the operator. 
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Care of Carburetor 
The float-level adjustment is the same ( -rY') as 

explained under Fig. 2, except that the measurement 
is taken from the top of float to shelf of casting when 
needle is closed. See Fig. 2A. 

Clt~t:lrflHfl~l 

r,.,,CislillfShttH" 

Fig. 2A. Method of locating and adjusting Carter "DRO" 
float level, as explained in the text. 

To clean the strainer or carburetor, and the cause 
and the remedy of flooding, etc., is the same as for 
the "RXO.'" 

30A·28 IDLE AOJUI!JTMI!:NT SCREW 

Carter Model "DRO" Used on Oldsmobile-Six, 
Model 30, Series "D" 

The adjustments, etc., of the "DRO" carburetor 
will also apply to the model 11DRO" carburetor for 
the Oldsmobile-six, model 30, series "D" car. Tbe 
difference is that each carburetor is equipped with 
different jets. 

The float level adjustment is made as shown in 
Fig. 2A, except that the measurement is Y2" instead 
of-/-/'. 

Carter Model "'DRO" Used on Ajax and 
Nash Light Six Cars 

The adjustments, etc., of the "DRO" carburetor, 
page 1270, will also apply to model "DRO" carbu
retor used on Ajax cars, from serial No. 18,720 up, 
with Ajax control rod No. 16,612. The difference is 
that the flange on the carburetor sets different, and a 
different jet is employed. 

The float level adjustment is made as in Fig. 2A, 
except that the measurement · is Y2" instead of 
Is"· 

Fig. 3. Internal and sectional views of the Carter model "DRO" carburetor, with two adjustments: for low speed and 
for high speed. 

~-S218 TMNOTTL.I!: SHA'""T AND ....av.-• 
A881EMBL.V 

100-tO THROTTLE LEVER ADJUBTINO 
II CREW 

38·11 ADJUBTMENI •cNirW 
SPRINO 

Fig. 4. Top view (left), showing throttle valve screw and air choker assembly, and side view (right), showing throttle levet 
adjusting screw and high-speed adjusting needle. The idle adjusting screw is shown in Fig. 3. 
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MARVEL CARBURETORS: Models T, U, UU, and A-2S; Construction; Prin

ciple of Operation; Adjustments 

MARVEL MODEL "T" CARBURETOR USED ON BUICK 1926 AND 1927 SIX CYLINDER 
CARS (T3-Standard Six T4-Master Six) 

The Marvel model "T" carburetors are of the 
automatic air-valve, two jet, heat-controlled types. 

Construction 
The construction embodies a main body or mixing 

chamber (1, Fig. 1), and a conventional float 
chamber bowl (2), with fuel strainer (3) attached at 
point of entrance of fuel to bowl. 

Within the mixing chamber are two nozzles which 
proportion the amount of gasoline used in the mix
ture. 

Fig. 1. Sectional side view of the model "T" Marvel carbu
retor. 

Fig. 2. Sectional end view. 

One of these nozzles ( 4), called the "low speed," 
is regulated by the gasoline adjustment needle (5) 
at bottom of carburetor and the other (6), called 
the "high speed," is controlled by the automatic air 
valve (7). 

An air screw (8) is provided which regulates the 
pressure of the air-valve spring (9) enclosed therein. 

·within this screw is also enclosed a plunger (10), 
connected by a link to the air valve (J). 

The function of this plunger is to provide a re
sistance in addition to that of the air valve spring 
to assist in acceleration. This arrangement of 
plunger (10) and air valve screw (8) is termed the 
dash pot. 

A further control of the high-speed jet (6) is pro
vided by the fuel-metering valve (11, Fig. 2) oper
ated by the carburetor throttle (12, Fig. 2) through 
link (13). 

This valve provides the maximum fuel feed to 
the "high-speed" nozzle (6) when the throttle is 
fully opened for high speeds and for quick "pick up." 

1 An air cleaner of the AC make is placed on the main air 
intake (Fig. 3) of carburetor on the Buick, Nash, and Oakland. 

The Buick and Nash carburetors are identical so far as adjust
ing is concerned, the only change being in casting shape, 
calibration, and levers. 

The Oakland 1926 model Marvel A-2S carburetor is greatly 
different. See page 1275. 

During the ordinary driving ranges this valve (11) 
controls the amount of fuel being used, thus provid
ing all the economy possible. This valve is entirely 
automatic and requires no adjustment. 

A choke button (see top button above J, in Fig. 3, 
is provided on the instrument board to assist in 
starting. It is connected to (15, Figs. 1 and 2). 

Pulling out this button closes a butterfly valve 
(14, Fig. 2) in the air intake passage of carburetor, 
which restricts the air opening of the carburetor, 
and consequently produces a richer mixture. This 
button should be released at once upon starting. 

A control lever (J), (see Fig. 3) is also placed on 
the instrument board to provide for manual regula
tion of heat control in addition to the automatic 
heat control mechanism of the carburetor. 

Heat Control 
The carburetor and manifolds have been designed 

to utilize the exhaust gases of the engine to insure 
complete vaporization and a consequent minimum 
consumption of fuel. 

Intake 1\Janifoid 

Fig. 2A. This illustration gives the reader an idea how the 
main exhaust ran be directed down through the riser and out 
the tube by damper control valve (L) and another valve in tube 
(M) explained in text. 

This is accomplished by the use of a double
walled riser which carries the throttle placed be
tween the carburetor and the intake manifold. 

This riser is connected to the exhaust manifold in 
such a manner that the exhaust gases pass between 
the walls (W) (Fig. 2) of the riser, and through the 
outlet tube (M) (Fig. I) from riser to the exhaust 
pipe. 

The amount of heat thus furnished to the riser 
jacket is controlled by two valves: one in the exhaust 
pipe above the outlet tu0e from riser and one in the 
outlet of riser heat jacket. 

The valve (A) (Fig. 3), in the exhaust pipe is con
nected to the throttle lever of carburetor in such a 
manner that the greatest amount of heat is had in the 
jackets (W) (Fig. 2) of riser when the throttle (12) 
is only partly open, as in idling and at slow speeds, 
and a decreasing amount as the throttle is opened 
further for higher speeds. 

By means of the heat-control lever (J) (Fig. 3) on 
instrument board this automatic action of the heat 
valve may be varied to suit weather and driving 
conditions. 

The valve (A), (Fig. 3) described above in main 
exhaust line at front end of engine, has a shaft which 
has a slot in the end. This slot indicates position of 
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Fig. 3. Warm up or "heat on" position of heat control lever 
(J) on instrument board. 

Note that (J) is at No. 1, or " heat on" position, and cam (C) 

is in such a position that the valve (A) in the main exh1wst .PiDe 
is closed; thus the h ot exhaust gases from exhaust mamfold 
enter at (N), pass throogh the walls or jacket of riser, through 
valve (B) in outlet of riser body which is wide open, then through 
outlet tube (M), and out through the lower part of damper 
body (1), which is connected to the exhaust pipe which leads 
to the muffler. 

The point to observe here is that the 
entire passage of exhaust gases from the 
engine is directed by Yalve (A) through 
the path as mentioned above. 

As throttle is opened, valve (A) re
mains closed up to approximately 40 
miles per hour, then opens wide with 
wide-open position of throttle. 

Fig. 4. Normal driving position. Heat 
control lever (J) on instrument board is 
shown in the center of slot at "medium" or 
norma l driving position, allowing sufficient 
flow of heat for normal driving and moderate 
weather conditions. 

Cam (C) (due to the position of J) is now 
in such a position that valve (A) is nearly 
closed at closed throttle position, but open
ing quickly as throttle is opened. Valve (B) 
is partly closed, restricting the flow of hot 
gases through the riser jacket. 

This setting of control lever (J) may be 
used when eng!~e is thoroughly warmed up, 
and lower pos1t10n should not be used ex
cept in extremely hot weather. 

Fig. 5. Heat off position. Heat control 
(J) on instrument board is shown at the 
bottom of slot, or "heat off" position, shut
ting off the heat flow entirely. 

Cam (C) (due to position of J) is now in 
such a position that valve (A) is half open 
and valve (B) fully closed. In this setting 
no exhaust l!'ases pass through riser jackets. 

As throttle is opened, valve (A) will also 
open to wide open. The pointto observe here 
is that the entire passag-e of exhaust gases 
from engine now passes from exhaust mani
fold (which is connected to top part of L) , 
through valve (A), to exhaust pipe, to muf
fler, and does not pass through jacket of riser. 
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damper and may be used as a guide in assembling 
control rod to carburetor, the normal position of slot 
being horiz;ontal when heat-control lever on dash 
is set at "heat on" position and throttle closed. 

The heat control lever (J), (Fig. 3) operates the 
valve (B) in the outlet of riser heat jacket simultane
cusly with the valve (A) in exhaust pipe and an 
adjustment by moving dash control lever to "no 
heat" may be had to the point where no exhaust 
gas passes through the riser jackets, thereby shutting 
off the heat. 

Gases from exhaust manifold enter at opening (N) 
(Fig. 3) and pass through riser jacket, returning to 
exhaust pipe through outlet tube (M) to a point 
below valve (A) in damper body (L). 

It will be noted in Fig. 3 that valve (A) is connect
ed by means of connecting rod (H) to roller (E) 
operating in slot (D) of cam (C). 

The roller (E) is connected by means of a short, 
loose jointed, free, lever, to lever (F) which in turn 
is attached in fixed position to throttle shaft (G). 

As throttle is opened, valve (A) is also opened due 
to the roller (E) at end of connecting rod (H) follow
ing the slot (D) in cam plate (C). 

Thus the volume of heat through heat jackets of 
riser will be lessened as the engine speed increases, 
depending upon the position of the cam (C) con
trolled by lever (J). 

By observing Fig. 3, showing the "warm up," or 
"heat on" position, owing to action of slot (D) in 
~am (C) on position of valve (A), as throttle is 
opened, it will be seen that valve (A) is caused to 
remain practically closed (thus insuring most heat) 
until engine has attained a speed of approximately 
forty miles per hour, after which in higher speeds 
it opens automatically and rapidly to "wide open" 
thus insuring against back pressure and overheating. 

The valve (B) in riser heat outlet is connected by a lever and 
link to the cam (C), the position of which is controlled by the 
lever {]),as stated. In the "warm up" position it will be noted 
that this valve (B) is held wide open. 

In Fig. 4 showing "normal or medium driving 
position," owing to the position of cam (C) having 
been changed from "warm up" by the control lever 
(J) on instrument board to half-way down in slot on 
"medium," the valve (A) now opens directly with 
the opening of the throttle, thus insuring less heat 
than in the "warm up" position, but sufficient for 
normal driving. It will be noted that valve (B) in 
this setting is now partly closed. 

The "medium" setting of control lever should be 
used as soon as engine is warm and will give the best 
economy and performance under normal driving and 
weather conditions. If weather is raw and cold, 
drive with lever (J) further up toward top of slot; 
if temperature of air is 90 or above, drive with lever 
(J) below middle of slot. 

For economy and best engine performance it is essential that 
driving be done with control lever (J) as near center, or medi urn 
position, as shown in Fig. 4, as driving and weather conditions 
permit. 

In Fig. 5, showing "heat off" position, owing to 
the position of cam (C) being still further changed 
by the control lever (J) on instrument board, the 
valve (A) at closed throttle position is already open 
partially, and opens quickly with throttle to full 
wide-open position. At the same time it will be 
noted that valve (B) has been closed by cam (C), 
thus insuring in this setting no heat circulation to 
the system. 

This is the setting used during extremely hot 
weather or under certain heavy road conditions when 
engine appears to lose power because of too much 
heat. 

Starting 

To start engine, set heat control lever (J) to top 
or "heat on" position, pull out choke button (above 
the heat control lever) all the way. Advance spark 
lever on steering wheel about half way, and throttle 
lever about one quarter way and depress starter 
pedal. The moment the engine fires the choke but
ton should be pushed in to closed and the engine al
lo~ed to run at fairly good speed for quarter to half 
mmute. 

If engine hesitates, pull out choke button and 
push back in at once, the object being to secure 
momentarily a richer mixture to assist engine in 
warming up. Even in zero weather it is not neces
sary to run with choker out. 

It should be borne in mind that the automatic heating system 
of the carburetor makes it entirely unnecessary to drive with 
~hoker pulled out and one of the objects of the heating system 
IS for this purpose, thereby obviating the common practice of 
diluting the oil in the crankcase by using an excess amount of 
fuel while engine is warming up. 

It should be .remembered that the position of the heat lever 
largely controls the performance of car. Therefore, where quick 
acceleration is desired, drive with heat enough to provide same. 
For all normal driving the heat lever may be set half way down 
the slot to "medium" and in extremely warm weather below 
that point or even down to the bottom of slot or "heat off" 
position. 

Adjustments 

No change should be made in the carburetor 
adjustments until after an inspection has been 
made to determine if the trouble is in some other 
unit. It should be noted that the vent hole is open in 
filler cap of main gasoline tank, that the gasoline 
lines are clear, that there is gasoline in the vacuum 
tank, that there are no leaks at connections between 
carburetor and engine, that the ignition system is 
in proper condition, and that there is even compres
sion in all cylinders. 

If it is necessary to test adjustment or to make a 
readjustment, proceed as follows: 

Set air screw (8) (Fig. 1) so that the end is flush 
with the end of ratchet set spring. 

Turn gasoline adjustment (5) to the right very 
carefully (loosening packing nut if necessary) so as 
not to injure the needle point, until the valve is 
closed gently against its seat. Then turn to the left 
to bring the notch in the disk handle directly below 
the guide post above it. 

The notch in disk handle of needle is put in handle 
after the needle has been carefully set to correct 
flow by a flow-meter at the factory, therefore the 
notch in handle should register with guide post 
above it. This setting of needle valve is absolutely 
essential to get the best results. 

The object in directing that needle be first turned to right until 
closed is to insure against two or more turns open, as from 
closed position to notch (usually about one turn) is the normal 
setting. This being true it is not necessary to turn needle in to 
the right firmly but merely far enough to be sure that when 
turning back to the left, to the notch registering with guide post, 
that the needle is not more than once around, or one turn from 
its seat . 

Set heat-control lever (J) on dash at "heat-on" 
or No. 2 position, and leave in this position while 
making adjustment. Pull out choker to closed 
position and start engine in usual manner. 
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As soon as engine has fired, release choker. Run 
for a moment until engine has warmed up, remem-
bering to never use choker more than necessary, 
as when not needed it has a tendency to foul up 
engine and ruin the lubricating oil in the crank-
case. 

Next, set air screw for good idle by either turning 
in to the right a little or backing out to the left as 
the needs of the engine require, remembering that 
first of all, the needle must be set as described. 

With the needle so set and the engine warmed up, 
the adjustment of the air screw for proper idling is 
easily accomplished by using a little care. 

If the air screw is turned in too tight, the engine 
will roll. If the air screw is not tight enough, the 
engine will hesitate and perhaps stop entirely. 

To make a nice clean adjustment for idle, first 
having set needle as described, turn air screw in 
quarter of a turn at a time until engine does roll; 
then turn back to the left until engine hesitates, 
indicating that mixture has too much air and is 
too lean; next turn air screw in to the right three 

or four notches at a time until the engine runs 
smoothly. 

This accomplished, the proper adjustment for the 
entire range of the engine will have been attained, 
thus insuring the best economy and power. 

If the engine idles too fast with throttle closed, 
the latter may be adjusted by means of the throttle 
lever adjusting screw. 

Rich mixture: An over rich mixture will cause th~ 
engine speed to "roll" or fluctuate through more or 
less regular periods from high to low speeds. 

Lean mixture: The best adjustment is obtained 
with the fuel and air valve set as described. It must 
be remembered that too lean a mixture as well as 
an over rich mixture causes overheating and loss of 
power and is not as economical as an adjustment 
which provides just the proper proportion of gasoline 
and air. 

Float-level adjustment: Set so that distance from top of cork 
to top of bowl is as follows: Model T, for Buick, /a"; Model U, 
for Nash Advanced Six,-!.''; Model UU, for Nash Special Six, 
h"; Model N, used on Nash Special Six w;th seven bearing 
engine and stamped brass fuel bowl, H". To make adjustment, 
move float lever which will raise or lower float. 

MARVEL MODEL "UU" CARBURETOR USED ON NASH SPECIAL SIX 

The principle of carburetion, heat control and 
adjustments explained in the foregoing description 
of the Buick also applies to the Marvel Models "U" 
and "UU" carburetors on the Nash cars. The only 
difference lies in necessary construction changes to 
adapt them to the Nash engines and in control levers 
and fuel jet, etc. sizes. 

Fig. 6. Two views of the Marvel model "UU" carburetor as 
used on the Nash special six cars. 

Names of parts are the same as on Figs. 1 and 2: (4) low
speed nozzle; (5) gasoline adjustment needle; (6) high-speed 
nozzle; (7) automatic air valve; (8) air screw; (11) fuel meter
ing valve; (12) throttle valve; (13) link connecting metering 
valve with throttle lever; (14) choke butterfly valve; (N) inlet 
manifold connection; (B) valve in beat outlet tube. 

The model "U" as used on theN ash Advanced Six is practical
ly the same as the "T" (Buick)) on functioning of heat-control 
system, except that levers are arranged slightly different. 

MARVEL MODEL A-2S CARBURETOR USED ON OAKLAND SIX (1926) CARS 

The Marvel model A2-S carburetor is of the 
automatic air valve, two-jet type, with an economizer 
and accelerating device. It is shown in illustrations, 
Figs. 7 to 11. 

Adjustment of the air screw constitutes the only 
mixture adjustment on the carburetor. 

Economizer device: A further automatic control 
of the mixture is provided by the "economizer" 
which is a metering pin connected to the throttle 
lever which provides for a maximum power fuel 
supply at wide-open throttle, and the very minimum 
fuel consumption at all normal driving speeds at 
part open throttle. 

The economizer remains in action on level roads up to approxi
mately 50 m.p.h. and is entirely automatic and requires no 
adjustment. 

Accelerating device: Also connected to the throttle 
and built in with the economizer is the accelerating 
device. On quick opening of the throttle a definite 
increased charge of fuel is forced from the "high 
speed" jet to provide for quick "pick-up." 

On top of the fuel bowl will be found a small lever pointing to 
"summer" or to "winter." This provides for a maximum 
amount of accelerating charge for cold weather when set on 
"winter" and a decreased amount for warm weather when set on 
"summer," thus insuring maximum "pick-up" under the two 
extremes of weather conditions. 

This is not an adjustment, but a seasonal control only, and 
it has nothing to do with the fuel supplied by the jets other than 
the charge supplied on quick opening only of the throttle. 

A choker button is provided for starting, located on the instru
ment board. Pulling out this button closes a butterfly valve in 
the air inlet of carburetor, restricting the air supply and increas
ing the suction on jets, thus producing a rich mixture for starting. 

Adjustment 

First make sure that season heat control valve 
on intake and exhaust manifolds is set correctly to 
prc•ride the proper manifold heating for winter or 
summer, providing on what the conditions are. 
Likewise, look at the top of carburetor fuel bowl and 
see that the little lever is properly set for "summer" 
or for "winter." 

Engine must be run until thoroughly warmed up 
before proceeding with final adjustment. 

Set air adjusting screw so that same is flush with end of 
ratchet spring bearing against it. Then obtain the proper idle 
setting by turning air screw in a few notches until engine rolls 
through richness, then turn out a few notches until engine falters 
through leanness, and then midway between these two positions 
will be found the proper setting. 

Adjustment may be facilitated if made first at engine speed 
equivalent to about 10 m. p . h . on road, then checked after
wards at the desired engine speed for idling for the final setting. 

Caution:-Air cleaner must always be installed with 
"straightener fin" in cleaner outlet vertical. Never attach 
cleaner with this "fin" in any other position. 
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Principle of Operation 

The following illustrations and text will make clear 
the functioning of the Marvel model A-2S carburetor. 

Fig. 7. Idle: The illustration shows the passage of fuel from 
bowl direct to low-speed jet in venturi. 

Adjustment of air valve to pass more or less air affects air flow 
through venturi, and hence suction on low-speed jet is thus made 
to deliver more or less fuel as may be required for the proper idle. 

No fuel passes out of high-speed jet at idle. 

Fig. 8. Economizer: This illustration shows passage of fuel 
from bowl past economizer metering-pin jet to high speed jet. 

It will be noted that all this fuel must pass between the large 
diameter of the pin and the jet. 

This restricted flow exists at all throttle openings up to a 
speed of approximately 50 m. p. h. on level roads, while the 
large diameter remains in the jet. 

Fig. 9. Shows the throttle open beyond this point (as men
tioned under Fig. 8), the small diameter of the pin in the jet, 
and therefore increased fuel flow for power from this pvint 
through the wide-open throttle, the high-speed jet measuring 
t,he amount of flow under these conditions, and not the metering 
oin and jet. 

Fig. 10. Accelerating device. Winter setting: This illus
tration shows the fuel action on quickly opening throttle for 
quick pick-up. It will be noted that plunger, connected to 
throttle lever, having moved down quickly, forces the check 
valve up against its seat, so that all pressure thus created must 
be relieved by forcing fuel from high-speed jet as showFI, the 
stem of seasonal control on top of bowl in this setting being up, 
away from check valve, so that it can raise against seat. 

Fig. 11. Summer setting: This illustration shows stem of 
seasonal control down on top of check valve for summer setting, 
thus preventing valve from closing. The pressure created by 
quick opening of throttle now forces but a little fuel from high
speed jet, as this pressure is relieved by forcing fuel back into 
fuel bowl, through check valve, instead of out of jet. 

This setting is used in warm weather when excess fuel for cold 
weather acceleration is not needed. 

Note: With float valve on seat, float level should always be 
set 11 / 32" from top edge of float bowl to top of cork. Seasonal 
control should always be set at "winter" in cold weather, and 
n>anifold heat should n.lwnys hP. «Pt "hot" at this time. 

If car performance appears sluggish in warm weather and 
manifold heat is set "hot," first change carburetor seasonal 
control to "summer." If still sluggish, change manifold hPat 
to "cold." 
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BALL & BALL CARBURETOR MODEL SV-33 

This carburetor is termed a "two-stage, two
quality type1 of carburetor. The following illus
trations and text will explain its action and adjust
ments. 

Operation: Through a given range of throttle
opening all the gas is drawn through the first-stage 
throttle at the top. The capacity of the first stage 
is sufficient to take care of all level road speeds up to 
approximately 40 or 45 miles per hour. 

Fig. 1 shows how the second stage is brought into 
action by opening the main throttle (first-stage 
throttle, 1006) to its extreme position. The cam 
arm, integral with the main throttle shaft, coming 
into contact with the roller on the arm of the second
stage throttle shaft (to the left of M) causes the 
second-stage throttle to open under additional pres
sure (the spring (573) holds the second-stage 
throttle closed). 

The resultant action is to draw an additional or 
secondary supply of gas mixture through the second
stage throttle through metering screw (H), through 
a nozzle to the right of (H). 

Fig. 1 shows the main or primary throttle closed. 
The dotted lines (Fig. 1) show the main throttle 
lever fully open and the cam arm (M) of main 
throttle shaft holding the second-stage throttle 
open. 

Briefly speaking, the first stage furnishes all that 
is desired in what might be called the touring range, 
giving ideal economy and ample power for all ordi
nary purposes up to 40 or 45 miles per hour. 

The secondary stage supplies everything desired 
over and above the first stage in the form of added 
acceleration, power, and speed. 

Some of the features claimed for this carburetor 
by its manufacturer are as follows: 

Idling Adjustment 

The mixture for closed throttle running or idlint 
is controlled by the idling adjusting screw (L). 
Screwing it in reduces the air, giving a richer mixtur~ 

The arrow on the head of the screw usually point:s 
upward when the screw is turned all the way in 
With the engine in good condition the proper adjustr 
ment should be obtained within one-quarter t& 
three-quarters of a turn open from the closed position 

The best and most stable idle will be obtained with 
a mixture as rich as possible without rolling wit.n 
the spark retarded. 

If there is a weak cylinder or if the spark is too f&-t 
advanced the engine will roll as with too rich an 
adjustment. 

If after smooth running has been obtained by 
means of the adjusting screw the engine idles too 
fast, turn the stop screw (T) on the throttle lever to 
obtain the desired speed. 

1. An automatic economizer or step-up, by means 
of which the mixture of fuel and air gives maximum 
economy when the car is running at constant speeds, 
and maximum power when accelerating, climbing Fig. 1. Side view of Ball & Ball model SV-33 carburetor used 
hills, or pulling through heavy roads or sand. on the Studebaker "Big Six." 

2. A new idling arrangement, much easier to 
adjust, giving better idling, and very slow running. 

3. A new and exclusive choke mechanism which 
gives an ideal mixture throughout the whole range 
of performance during the warming-up period in 
cold weather. 

Dotted lines show the main, or primary throttle lever wide 
open and cam arm (M) of main throttle lever holding the second
stage throttle open. 

Metering Screws 

As soon as the main throttle blade is opened wide 
enough to give a speed of 1Q-12 miles per hour, the 
idling adjustment's influence becomes nil. 

I Two-stage refers to the two distinct carburetors that an Calibrated metering screws then control the 
found in every Ball & Ball carburetor; one, the primary carbu- quality of the mixtures, both in the primary and m 
retor, is a small carburetor under the main throttle valve and h · 
~perates under all conditions except closed main throttle. the second stage respectively. Eac metermg screw 

carries a number of its head indicating the size of its The other, termed the second-stage, or high-speed carbu-
retor, is :1n auxiliary carburetor which comes into action only orifice, larger numbers meaning richer mixtures. 
i~1~t!hr~::~n throttle valve is opened beyond approximately Another feature of this carburetor is the method of 

changing the setting for seasonal conditions. The 
Two-quality refers to the effect of the automatic economizer, fuel to the prl·mary carburetor is metered by the 

or step-up on the primary carburetor mixture. 
With the automatic economizer valve closed, the mixture is screw at (B). This is interchangeable with an extra 

lean for economy. With the economizer valve open, the metering screw placed in a lug cast on the primary 
mixture is rich for power. air-horn at (P) (Fig. 2). 

1277 
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For low temperatures the primary metering screw 
(P) having a larger orifice than that of primary 
metering screw (B), may be substituted to (B) to 
give easier starting and quicker warming-up. 

Fuel is metered to the second stage through the 
metering screw (H) only when the second-stage 
throttle blade is open. 

Fig. 2. Side view of Ball & Ball model SV-33 carburetor; an 
opposite side view to Fig. 1. 

The automatic economizer is shown at (E) and (F) . The 
automatic choke is shown inside of the main or primary air 
opening (the circular opening just below P) . 

Automatic Economizer 

The automatic economizer or step-up is a device 
~P.hich automatically causes the carburetor to deliver 
a lean mixture giving maximum economy when 
running steadily at constant speed and a rich mixture 
giving maximum power when accelerating or pulling 
hard on a hill or in sand. 

The manifold vacuum above the throttle acts 
upon the plunger (E) holding it up against the seat. 

When the manifold vacuum is high, as when the 
engine operates at constant speed, the plunger is held 
up as shown, and the valve (F) is closed, causing the 
primary nozzle to receive fuel through the primary 
metering screw (B) only. 

If the manifold vacuum is low, as when the engine 
is accelerating or pulling hard, the plunger (E) is 
released and, being forced down by the spring (S), 
opens the step-up valve (F). Then, fuel flows to the 
primary nozzle through the step-up passage as well 
as through the primary metering screw (B), as long 
as the throttle is opened for a speed greater than that 
of the engine, enriching the mixture to give maxi
mum power. 

The quantity of step-up is entirely controlled by 
the size of the step-up metering orifice on screw (I). 

Use of Automatic Choke 

The cast choke blade is mounted loosely on the 
stem to which is secured the blade arm. 

The reed and the curved spring plate are secured 
to the blade by means of two screws. The small hole 
through the reed is closed when the curved spring 
plate is pressed against the reed by the blade arm. 
There are three positions for this choke, as shown in 
Figs. 3 to 6. 

Fig. 3 Fig. 4 

Fig. 3. Full choke position: The button on the dash is pulled 
all the way out ,lJltil the choke blade closes and the blade arm 
presses the curved spring plate against the reed to cover the 
small holP and t.0 prevent it from opening. 

Fig. 4. Automatic choke position is obtained by pulling the 
choke button about half-way out. Then, the valve is still 
closed but the reed is free to respond to the increased suction, 
holding back the air at low speeds and letting it through freely 
at high speeds. 

The choke characteristic of this new device is exactly the 
reverse of that of the conventional butterfly type which in any 
one position is not effective enough at low speeds and floods the 
engine with r"lw fuel at high speeds. 

Fig. 5 Fig. 6 

Fig. 5. Shows idling with the automatic choke. The small 
hole in the reed is just large enough to make the idling quality 
slightly richer than normal. 

Fig. 6. As soon as the engine is sufficiently warmed up, 
the choke button is pressed all the way in to the "no choke" 
position. Then the blade should be opened as far as the stop 
on the blade arm will allow. 

Starting and Warming Up 

The Ball & Ball SV-33 carburetor is designed to start with the 
throttle opened slightly, so that the engine will continue to run 
as soon as it starts. This obviates the difficulty encountered 
when starting with a closed throttle, of having the engine die 
after starting, because of insufficient mixture to keep it going. 

Open the throttle about one-third its range, pull the choke all 
the way out to "full choke" and hold in this position until the 
engine begins to roll. Release the choke t o the "automatic" 
position leaving it there until the engine is warmed-up. Then, 
return to the "no choke" position. 

Float Level 

The float level may be observed by removing the step-up 
metering screw (1) . With engine running, the level in the well 
should stand between the centre and the top of the horizontal 
passage (N). When the engine is not running, the level may 
be slightly higher. 

As the level is permanently set at the factory with great care, 
trouble from this source is very unlikely, unless the carburetor 
has been tampered with. 

Cleaning 

To clean strainer, remove the strainer drain ';)lug (C). If an 
accumulation of water and solid particles is found, a thorough 
cleaning of the passages should be made. All other drain plugs 
and metering screws should be removed and the passages blown 
with compressed air. 

Never use drills to clean metering screws or jet orifices 
They should either be blown or changed. 

The idling fuel jet can be removed with a screwdriver, alter 
removing the idling well drain plug (K) . 
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Cautions 
Whenever the engine ceases to perform normally, the car

buretor should be the last thing to look to for trouble. Ninety 
!Jer cent of so-called carburetor faults are in reality due to 
def~ctive spark plugs, improper valve adjustments, manifold 
leaks, etc. It is usually the best plan to check first on all these 
other factors before any alteration is made on the carburetor. 

A satisfactory idle will not be obtained unless the valves seat 
properly and have sufficient clearance. The breaker points 
must be clean and the spark plug gaps within .002 of .025 inch 
(some manufacturers use .031, or :h", claiming this gap is best 
for idling). 

Vacuum-operated devices such as windshield wiper, rectifier, 
brake booster, fuel feeder, etc., alter idling conditions; a slightly 
rich mixture may be advisable to correct their influence. 

To obtain maximum speed and power the linkage must allow 
full action of the throttle. Fig. 1 shows in dotted lines how the 
throttle lever comes to a stop at (M) when fully opened. 

In low temperatures the radiator should be partly cov
ered to allow the engine to operate at a temperature above 
140° F. 

Present-day fuels contain heavy fractions which separate 
from the more volatile ends and deposit in liquid form on the 
walls inside the manifold and are held there by the rush of 
mixture toward the cylinders. After the engine is stopped, this 
heavy fuel drains down the mamfold and for a few minutes 
drips from the carburetor. This Bhould not be taken as an 
indication that the carburetor is leaking or flooding. The only 
remedy is a better grade of fw.el. (Manufacturers; Penberthy 
Injector Co., Detroit, Mich.) 

BALL & BALL CARBURETOR MODEL "SV -26"1 

This carburetor is termed a "two-stage, two
quality carburetor. 

The following description will explain the principle 
of operation of this carburetor and will also serve 
as the principle for the model "SV-33." 

Fig. 7. Sectional diagrammatic view of the Ball & Ball 
model SV -26 and S V -33 carburetor (used on Chrysler "70"). 

Primary Stage 

Air is drawn through the primary air opening (A) 
and through the throat (659) and the same vacuum 
which induces the air flow causes a flow through the 
nozzle (C1), which is in direct communication with 
the differential well (D). 

Gasoline is drawn from the float chamber through 
the primary metering screw (B). At the same time, 
some air is drawn into the well through the vents 
(C2) and (C3). 

When the manifold vacuum is high, as at any 
constant speed on the primary, the plunger (E) is 
held up, as shown, and the valve (F) is closed by its 
spring, the car is then operating with gasoline 
metered through the orifice (B) only. 

Opening the throttle further reduces the manifold 
vacuum, drops the plunger (E), which opens the 
valve (F), permitting the additional or step-up 
gasoline from the orifice (I) to pass into the primary 
nozzle and enrich the mixture. 

When the throttle (865) is in its idling position, 
the high vacuum above the throttle draws a mixture 
of air and gasoline through the by pass (L4), which 
has a gasolinr: metering orifice at (Ll). 

'This model SV-26 carburetor is similar to the SV-33 de
scribed on previous pages, with the exception of the second stage 
bracket. The explanations referring to either apply to both. 

The air-metering orifice (L3) is adjustable by 
means of the knurled screw (L) and by screwing this 
valve in (clockwise) the idling mixture is made richer 
and vice versa. 

It should be noted here that this idling adjustment 
is the only adjustment on this carburetor, as all 
other metering orifices are fixed and can be changed 
only by removing a screw and inserting another of 
desired size. 

When the engine is operating in such a way that 
the vacuum above the throttle (865) is high, as when 
running on good roads at constant speed, the plunger 
(F) is held up, as shown, and a lean mixture is 
delivered to the engine as the gasoline is metered by 
the single orifice in (B). 

When the throttle is opened and the vacuum abov( 
the throttle is reduced the plunger (E) drops, 
opening the valve (F), and there is a momentary shot 
of gasoline followed by a continuous flow of gasoline 
and air metered in the right proportion to make the 
mixture rich enough for maximum acceleration rwd 
power. 

This condition continues only until the vf:l ~uum 
above the throttle increases to the point whL -e the 
plunger (E) is lifted, when the lean mixture is again 
restored. 

From this, it will be seen that the economizer func
tions automatically at all times and under all condi
tions to give best economy and maximum power 
and is not dependent upon any mechanical means or 
any definite position of the throttle. 

Second Stage 

Illustration, Fig. 7, shows the gasoline metering 
screw (H), the throat (869), the second stage nozzle 
(3027), in its differential well (J) and the air bleed 
(657) and the reader will see at once that, when the 
second stage throttle (653) is opened, these elements 
will function, first to give a momentary rich charge 
of gasoline and air, followed by a continuous flow 
of the right quality for maximum power and accelera
tion. 

The manner of opening the second stage throttle is 
shown on Fig. 1. The second-stage throttle stem 
has secured to it the lever (M), with a roller, and 
this throttle is held closed by the spring (573). 

When the main throttle lever (1006) is opened 
about 50 degrees it comes in contact with the roller 
on (M) and any further opening of the main throttle 
opens the second stage throttle rapidly. The last 
25 degrees of opening of the main throttle valve (865) 
open the second stage throttle valve (653). 

Automatic Choke 

The explanation of the automatic choke will serve 
for this carburetor, as also will the adjustment 
instructions, etc., on previous pages. 
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BALL & HALL CARBURETOR MODEL S-1 
This carburetor is a plain-tube, single-stage type 

of carburetor. 

It is designed principally for small engines and 
is made with a 1" outlet. 

Fig. 8. Sectional view of Ball & Ball S-1 carburetor used on 
Chrysler "50." 

This carburetor differs from all other Ball & Ball 
carburetors in that the second stage and the step-up 
features are eliminated and the primary stage as 
used on the SV -26 and SV -33 in a slightly modified 
form is utilized. 

The construction and principle of operation is 
shown in Fig. 8 and is explained as follows: 

Gasoline is fed to the float chamber through the 
gas inlet, thence through the strainer, through the 
float needle valve, which is actuated by the metal 
ball float. 

Idling on low speed or almost closed throttle 
position: The gasoline passes through the main 
metering screw (B), into the idling fuel jet (Ll) into 
the idling mixing chamber (L2) where it is mixed 
with air from passage (L3) in the main throat, thence 
up the idling tube (L4) to the idling discharge (L5) 
at the throttle. 

High speed: This pertains to throttle opening 
corresponding to speeds on a level road of over and 

above approximately eight miles per hour. The 
gasoline passes through the main metering screw 
(B) through a horizontal channel (Z) to the well (D) 
surrounding the main nozzle (Cl), thence through a 
series of holes into the nozzle, thence into the throat 
past throttle into intake manifold and combustion 
chamber. 

The principle of action of this nozzle (Cl) is 
explained as follows: This nozzle does not discharge 
at almost closed throttle position but comes into 
action as the throttle is opened from this position 
at which time the idling discharge (L5) ceases to 
function, and owing to this fact it is important that 
the idling adjustment be properly set, otherwise the 
idling of carburetor may stop functioning too soon 
thereby causing too lean a mixture and probabl~ 
missing of explosion. 

The amount of gasoline that goes into the nozzle 
(Cl) depends upon the level of gasoline in the well 
(D), and this in turn varies with the speed and 
throttle opening, being lower down at the higher 
speed. The nozzle holes that are above the gasoline 
level feed air which enters through an outside air 
bleed (C2). 

When starting, the air choke blade (AC) is fully 
closed by the pull button on the instrument board. 
This causes an increase of vacuum on fuel nozzle 
(Cl) and an additional increase of vacuum is ob
tained mechanically by the closing of the nozzle tip 
vent. This vent is fitted with a self-centering valve 
(C3), and this valve opens and closes in conjunction 
with the air choke valve (AC), being connected 
mechanically with it. 

Adjustments 
There is only one adjustment which is the idling adjustment, 

which regulates the size opening of the air intake (L3) into the 
idling mixing chamber (L2) by means of a knurled thumb screw 
(L). Turning clockwise enriches the mixture and counter-clock
wise leans the mixture. 

Adjust for idling with the throttle blade set for a minimum 
road speed of four or five miles per hour and make the mixture 
as rich as possible without rolling with the spark retarded . 

Float Level 
The fuel level in the S-1 is one half-inch below the upper face 

of the lower body. This may be checked by removing the 
nozzle vent (C2). Gasoline should be about one-half inch from 
the top of the hole. The level may be changed by putting gas
kets of different thicknesses under the float valve seat. 
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TILLOTSON CARBURETORS: Models "SE-2A," "SE-4A," "S-4A"; 

Operation; Adjustments 

Operation 
The Tillotson carburetor is of the plain-tube type 

having nozzles of adjustable design. 
The low speed or idle adjustment controls the 

mixture delivered at idling and low engine operation. 
The fuel is delivered through the by-pass tube, up 
through two by-pass holes located in the neck of the 
body casting just opposite the idle adjustment screw. 
One of these holes is located above the throttle and 
the other just below the throttle lip, the latter being 
employed to prolong the flow. An adjustable air
valve opening (A) to the atmosphere controls the 
amount of emulsion passing through the by-pass tube. 

All idling requirements are provided through the 
smaller of two by-pass fuel delivery holes. 

As the throttle is opened slightly, a secondary 
supply of fuel is delivered through the larger of the 
two holes and supplies the mixture for slow engine 
speed requirements. 

With the farther opening of the throttle the volume 
of the mixture is increased or decreased in proper 
ratio to the partial vacuum created at mixture de
livering holes. 

At a still wider opening of the throttle the main 
fuel nozzle cuts in automatically and carries the 
engine into wider range of engine operation until such 
point is reached where all mixture is supplied by the 
main nozzle. 

Thus the low speed and high speed nozzles op
erated in correlative functions from low to high 
speed and reverse, providing constantly the re
quired mixture. 

Adjustments 
Open the main adjustment two full turns from 

the closed position and open the low speed or by 
pass adjustment one half to three quarters of a turn 
from the closed position. Start the engine and run 
until thoroughly warm. 

Retard the spark fully and open the throttle to a 
position which if transmission were engaged in 
direct drive would correspond to a speed of thirty 
miles per hour. 

Make the high-speed adjustment first. From a 
position of two turns open on the main adjustment, 
gradually turn to the right or (counter clockwise) 
closing off the fuel until the engine slows down for 
want of fuel. 

When this point is reached stop and gradually turn 
in the reverse direction (clockwise); usually from one
quarter to one-half is sufficient or until the engine 
again runs free. 

From this point further opening of the needle will 
not increase the speed of the engine and will result 
in loss of fuel economy. 

After the high-speed adjustment is determined, 
adjust next the by-pass or low-speed control: 

Close the throttle fully and with the spark still 
at the extreme closed position set the throttle lever 
idling screw to run the engine slightly faster than is 
desired for normal idling speed. 

Adjust the low-speed or-idle control screw from 
its position of one-half to three-quarters open by 
turning to the left or counter clockwise thinning the 
mixture; continuing to turn in this direction until 
the engine flutters or misses. 

At this point turn slowly in reverse direction only 
to that point where engine again fires evenly. 

Leave this adjustment at that position which 
delivers just as thin a mixture as will properly idle 
the engine. 

Now carefully adjust the throttle stop screw so 
that the engine operates at the desired idling speeds. 

Float-level adjustment: A metal float is provided with 
rounded fingers on the end of the float lever which bear on 
collars on the monel metal inlet float needle valve with a 
burnished tip. The fuel level is U" from the top edge of the 
float bowl to the surface of the fuel. To vary, bend float lever. 

Heating: On the carburetors shown in Figs. 1 and 2, the 
mixture is heated to vaporize all fuel that may be on the walls 
of the manifold by passing through a heated section cast 
integral with the exhaust manifold. 

Care: Clean carburetor mesh strainer occasionally by remov
ing the gasoline inlet fittings and screw; wash screen with kero
sene or gasoline. 

Fig. 1. Tillotson model "SE-2A," used 
on the Willys-Knight six, model "70" car. 
This carburetor has a 1" vertical outlet. The 
Tillotson carburetor used on the Willys
Knight model "66" car is very similar. It 
has a ll" outlet. 

An economizer is provided on the "SE-2A" 
carburetor for the purpose of admitting air to 
lean the mixture at intermediate speeds. Its 
action is as follows: 

Above ten m.p.h . further opening of throttle 
lever (T) also opens economizer valve (E) 
which uncovers an opening, or air bleed, with 
the result the high vacuum in the manifold 
induces a small air flow at high velocity 
through the economizer opening into the mix
ture just above the butterfly throttle valve. 

With greater throttle opening up to the 
point where the manifold vacuum decreases, 
the economizer opens a greater area and more 
air is induced. 

At full-throttle position the manifold vacu
um approaches zero and the exterior air open
ing of the economizer closes, and the carbu
retor again functions as a plain-tube carbu
retor delivering a ri cher mixture. 
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Fig. 2. Tillotson model "SE-4A," used 
on the Overland six, model "93" car. This 
carburetor has a 1" vertical outlet. An 
economizer is provided on this carburetor as 
explained under Fig. 1. 

Fig. 3. Tillotson model "S-4A," used on 
the Overland four model "96" car. This car
buretor has a 1" vertical outlet. This car
buretor does not have the economizer. This 
carburetor has the double venturi. 
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CADILLAC CARBURETOR; Gasoline System. Carburetor Construction; 
Operation; Adjustments 

GASOLINE SYSTEM 

The general arrangement of the air-pressure 
gasoline system is shown in Fig. 1. 

Strainers and Settling Chamber 

A strainer is attached to the carburetor at the 
point where the gasoline enters. This strainer con
sists of three gauze discs which can be removed for 
cleaning after removing the six screws that hold the 
cover. Before doing this the air pressure should be 
relieved by removing the gasoline tank filler cap. 

In installing the strainer, the two fine mesh screens 
should be put in place first with the rolled edges out
ward. The coarse screen is the last to go in and 
should have the rolled edge toward the other discs. 

Strainer and settling chamber on frame: Before approxi
mately engine number 118,000 there is also a settling chamber 
and strainer in the gasoline line. This is attached to the left
hand side bar of the frame under the front floor boards. 

To clean this strainer, first relieve the air pressure at the 
tank and then unscrew the drain plug. The strainer screen 
which is attached to the drain plug may be cleaned by wash
ing it in clean gasoline. 

Automatic Pressure Pump 

Removal: Disconnect from the pump the air sup
ply pipe leading to the air pressure relief valve. 

Remove the two nuts and lock washers which hold 
the pump to the engine, at the same time holding the 
pump to prevent the spring from jumping out and 
being lost. 

Inspection: The proper clearance between the 
piston and cylinder of the gasoline system pressure 
pump on the engine is a matter of special importance. 

If this clearance is too great, the piston is likely to 
pass oil into the air chamber. If the clearance is 
too small the pump may be noisy in operation 
when cold, resulting from the fact that the piston 
is slow to return and the roller does not follow the 
cam. 

It has been determined that a clearance of at least .001'' is 
necessary to insure quiet operation at all temperatures, and 
that a maximum clearance of .0013" should not be exceeded. 

As these limits are too fine for measurement in the ordinary 
manner, a special method is used to govern the clearance be
tween the piston and the cylinder. 

This method is to turn the pump upside down andmeasure 
the time required for the piston to fall of its own weight . A 
stop watch, although desirable, is not necessary for this test. 

To make the test, the spring should be removed and all tract>s 
of oil and dirt should be wiped from the cylinder and piston. 

Turn the cylinder upside down and insert the piston, holding 
it until ready to take time. 

Release the piston and start timing at the same instar.t. The 
piston will fall almost instantly to the point at which the inlet 
port is closed. Its travel will then be very slow for a distance 
of about i" or until the outlet port is uncovered, when the piston 
will again fall rapidly. 

The period during which the piston travels slowly is the period 
to be timed and should be not less than twenty seconds nor 
more than forty seconds. 

If this period is less than twenty seconds, the clearance be
tween the piston and cylinder is too great and the pump should 
be replaced. 

If more than forty seconds are required, the piston should be 
lapped with ground glass and kerosene, or with Bon Ami and 
water. 

After lapping, all trace of the lapping material should be 
washed off and the test should be repeated. 

Inspection of check valve: Remove the cap on the check valve 
and clean and inspect the valve and its seat. 

Hand-Pressure Pump 

Removal: Disconnect the air pipe from the pump. 

Remove the large hexagonal nnt and hck washer on the front 
face of the instrument board. The pump may then be removed . 

Unscrew the knurled cap from the end of t~1e p:J.mp nearest 
the handle. 

Remove the plunger. 

Inspection: Examine the leather on the plunger. It should 
be soft and pliable. 

The barrel of the pump should be wiped out a nd a few drops 
of fine oil placed on the walls. 

Examine the check valve and the valve seat. 

Air-Pressure Relief Valve 

Adjustment: A pressure relief valve is connected 
in the air line of the gasoline system for the purpose 
of preventing excessive pressure. 

Fig. 1. Gasoline system (The settling chamber and strainer shown in the gasoline line is not .used after engine numbe(' 
118,000; a tee takes the place of them. 

1283 
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It is attftr.hecl to the left-hand side of the frame 
under the front floor boards aud is adjusted to release 
if a pressure of 3!-4 pounds should be reached. 

As the pump at the front of the engine is designed 
to furnish a pressure of considerably less than 3! 
pounds, it is evident that the relief valve is not in
tended to release under normal conditions. 

The relief valve is intended to operate only in case 
higher pressures result from the use of gasoline such 
aa "casing-head" gasoline, containing highly evapo
;:ative fractions. 

Fig. 2. Sectional view of air-pressure relief valve. 

If the pressure gauge on the instrument board 
shows a pressure of more than 4 pounds, the relief 
valve should be readjusted. Or, if it is found im
possible to maintain sufficient pressure to insure 
flow of fuel to the carburetor, this condition may 
indicate need for readjustment of the valve. 

As low pressure may also be caused by leakage 
of air at the gasoline tank filler cap or at the pip
ing connections, or by the presence of dirt on the 
needle valve (D ) (Fig. 2) or its seat, do not readjust 
the relief valve without making certain that the low 
pressure is due to the valve releasing and not to 
these other causes. 

To adjust the pressure relief valve, loosen the hexagonal gland 
nut (C). Then turn the hollow, slotted screw (B) in the clock
wise direction if the pressure at which the valve releases is too 
iow; or in the counter-clock wise direction if the valve releases 
at too high a pressure. 

Removal: Disconnect the three pipes at the air pressure 
"teiief valve. 

Remove the cap screw which holds the relief valve to the side 
bar of the frame. 

Remove the relief valve. 

Disassembly: Remove the cap by ·;urning it counter-clock
wise and pulling it off. 

Remove the gland nut (C) and unscrew the screw (B). 

Inspection: Examine the needle valve and the valve seat. 
They should both be clean and smooth. 

The spring should be in good condition. The passages in the 
body should be free from dirt. The metal bellows should be 
free from holes. 

Gasoline Tank Gauge (Electric) 

Description: The gasoline tank gauge consists of 
two elements : a float unit installed on the tank, and 
a gauge with a dial on the instrument board. 

ThP- float unit is a variable resistance with a 
mo·;able contact that is operated by a float. 

------~--

One end of the resistance is grounded and the other 
is connected to the gauge on the instrument board 
and to the switch, :from which it receives its current 
supply. 

The moving contact, which is also connected to 
the gauge, divides the resistance into two parts, the 
relative sizes of which change with the level of fuel 
in the tank. 

The gauge on the instrument board is virtually 
a delicate electrical instrument for measuring differ
ences in voltage or electrical potential. It measures 
the difference between the voltage drop over one 
part of the resistance at the float unit and the voltage 
drop over the other part. 

As the division of the resistance depends upon the 
position of the float, the gauge thus indirectly meas
ures the quantity of fuel in the tank and the dial is 
accordingly marked to read gallons. 

As wired at the factory, the gasoline tank gauge 
is connected to the ignition circuit (the No. 2 ter
minal on the switch) and functions only when the 
ignition is switched on. 

When the ignition is switched off, no current flows 
through the gauge and it does not then show the 
contents of the tank. At such times the gauge hand 
does not return to zero, but stands somewhere in 
the center section of the dial. 

The only time the gauge hand stands at zero is 
when there is current flowing through the gauge and 
'the tank is empty. 

Inspection of connections: It is very important that the 
terminals of the float unit be properly connected to the terminals 
of the gauge on the instrument board. If, by interchanging the 
connections either at; the gauge, at the terminal block on the 
clash, or at the float unit, the current is allowed to flow from the 
switch to the No.2 terminal on the float unit, the full voltage 
of the battery will be short circuited through only one part of 
resistance. If the tank Is empty or nearly so, this will result in 
burning out the resistance. 

Removal of float unit: To remove the float unit, first remove 
the two screws that hold the small cap and remove the cap. 
Disconnect the two wires. Do not remove the large cap on the 
gauge. 

Remove the four screws that hold the float unit to the tank. 
Remove the unit. 

Removal of gauge: Disconnect the wires to the gauge and to 
the ammeter. 

Remove the wing nut on the front side of the instrument 
pannel and remove the ammeter and gauge as a unit. The 
gauge may then be removed from the ammeter. 

Gasoline Tank 

Removal: Relieve the tank of all air pressure by removing 
the filler cap. 

Remove the drain plug and drain the tank. 

Disconnect the air and gasoline pipes from the tank by un
screwing the unions. Disconnect the wires from the float 
unit. 

Remove the cap screw by which the rear of the tank is 
fastened to the rear cross member. Remove the nuts on the 
two bolts by which the front corners of the tank are attached 
to the cross member in front of the tank. 

Inspection: With the gasoline tank remov~cl. test it b:y screw
ing on and tightening the ~ller cap, repl~cmg the dra_m pl~g, 
temporarily plugging th~ mpple. from whiCh t~e gasolme P!Pe 
was disconnected, attachmg an air hose to the mpple from whiCh 
the air pipe was disconnected, and, with th~ tank in:mersed in 
water, turning on an air pressure of !lpproxnpately SIX pounds. 
Do not use a pressure greater than s1x pounas. 
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CARBURETOR 1 

When Adjustment Should he Made 
The carburetor should not be tampered with un

.less it needs adjustment. Good carburetor action 
cannot be expected before the engine is thoroughly 
warmed up. This is particularly true during cold 
-;veather. Imperfect carburetor action while the 
engine is cold does not indicate that the carburetor 
requires adjustment and carburetor adjustment 
should not be made under these conditions. 

Before changing any of the carburetor adjustments 
be sure it is carburetor which requires attention. 

In adjusting the carburetor select a quiet place, 
for correct adjustment depends largely upon being 
able to detect slight changes in engine speed. 

Adjustment of Throttle Stop Screw 
The average idling speed of the engine under 

normal conditions should be about 300 revolutions 
per minute. 

If the engine runs slower or faster than this, loosen 
the set screw in the collar on the control rod running 
from the steering gear to the yoke on the accelerator 
pedal. Then adjust the stop screw (2, Fig. 3) on 
the carburetor until the engine speed is approxi
mately 300 revolutions per minute. 

When the throttle stop screw has been correctly 
adjusted, make sure that the throttle control lever 

1 Applies to the series "314" car, also "V-63" before the 314, 
with the exception of a few minor changes. 

Fig. 3. Carburetor from left-hand side. 

is in the closed position and then set the collar on 
the control rod 1/ 32 inch from the yoke on the ac
celerator pedal. 

Adjustment of Enriching Device 
Adjustment of the enriching device can be made 

only when the engine is not running. When the 
lever (3) (Fig. 3) is held forward against the stop 

Fig. 4. Sectional view of carburetor. 
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on the carburetor body, the tip of the air vaive 
should, at a room temperature of 65° to 85° F., have 
an opening of 1/ 64" to 1/ 32" when held up lightly. 

In making this test do not apply enough pressure 
to the valve to spring the thermostatic member to 
which the rear end of the air valve spring is attached 
and against which the valve strikes when the lever 
is held forward. 

If the opening under these conditions is more or less than the 
limits given, a readjustment may be made after removing the 
cover (1) (Fig. 5), (see below under "Caution") and loosening 
the two screws which hold the bracket carrying the thermostatic 
member. Tighten the screws after completing the adjustment. 

Caution: Care must be used in removing the cover (1) (Fig. 
5) over the auxiliary air valve not to ruin the air valve spring 
by stretching or twisting it. 

R emove the spring after lifting the cover just enough to per
mit doing so. If the spring is deformed by careless removal of 
the cover, do not attempt to repair it, but replace it with a new 
spring. 

The tongue (4) (Fig. 3) should stand in the center 
of the slot in the lever (3) when the carburetor en
riching button on the instrument board is forward 
as far as it goes. 

If the tongue does not stand in the center of the 
slot, a readjustment should be made by altering the 
length of the control rod attached to the lever (3 ). 

Adjustment of Auxiliary Air Valve Spring 

The rear end of the auxiliary air-valve spring is 
attached to a thermostatic member which auto
matically adjusts the spring to compensate for 
changes in temperature. The auxiliary air valve 
spring, therefore, very rarely requires readjustment. 

Before attempting to adjust the auxiliary air valve 
Rpring make certain that the enriching device is in 
correct adjustment and that the relief valve over the 
air valve seats properly. 

The adjustment of the auxiliary air-valve spring 
is made by the adjusting screw (5) (Fig. 3) and in the 
same manner as on earlier eight-cylinder carburetors. 

To determine whether the spring requires re
adjustment and to make the readjustment, proceed 
as follows: 

Start the engine and run it until the intake mani
fold is up to normal driving temperature. 

Place the spark lever in the fully retarded position 
and move the throttle lever to the closed position. 
The engine speed should then be about 300 revolu
tions per minute. 

If it is necessary to adjust the throttle stop screw, 
proceed as described under "Adjustment of Throttle 
Stop Screw." 

After these preliminaries, make the following 
test to determine the necessity for adjusting the 
auxiliary air-valve spring: 

Press down gently on the ball-shaped counter
weight of the auxiliary air valve and note whether 
the immediate result is an increase or a decrease in 
engine speed. 

Release the counterweight and allow the engine 
to run a few seconds to regain its normal speed. 
Then press up gently on the counterweight and note 
the effect on the engine speed. 

If the mixture is correct, the immediate result of 
gentle pressure either up or down on the counter
weight of the auxiliary air valve will be a slight 
decrease in engine speed. 

If the immediate result of gentle upward pressure 
on the counterweight is a slight decrease in engine 

Fig. 5. Removing auxiliary air valve. 

speed, while the result of downward pressure is an 
increase in engine speed, a rich mixture is indicated. 

If the immediate results of upward pressure is in an 
increase of engine speed, a lean mixture is indicated. 

If the above tests indicate an incorrect mixture, 
adjust the auxiliary air valve screw (5) ~Fig. 3) by 
turning it clockwise to correct a lean mixture, and 
counter-clockwise to correct a rich mixture. 

Continue to change the adjustment of the screw 
(5) and to test as above until a correct mixture is 
indicated. 

Do not turn the screw (5) more than a few notches 
at a time and not more than two notches at a time 
when nearing correct adjustment. 

Move the throttle lever to the closed position un
less it is already in that position. The engine should 
now run at a speed of about 300 revolutions per 
minute. 

If it does not, change the adjustment of the 
throttle stop serew (2) until this speed is obtained. 

When the stop screw (2) has been adjusted cor
rectly lock the adjustment and adjust the collar on 
the control rod from the steering gear so that the 
throttle in the carburetor will start to open im
mediately the throttle lever is moved. 

Test the correctness of the mixture as before, and 
if necessary readjust the screw (5). When the test 
indicates the correct mixture with the throttle lever 
at the closed position and the engine running 300 
revolutions per minute, adjustment of the auxiliary 
air valve spring is correct. 

The adjustment of the enriching device should 
then be checked again. 

Throttle Pump Adjusting Screw 

This adjustment is provided to make it possible 
to lessen the effect of the throttle pump which may 
sometimes be found desirable during warm weather, 
or during cold weather, if high test gasoline is used. 
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Unscrewing the adjusting screw (Fig. 6) opens a 
by-pass in the passage between the throttle pump 
and the throttle pump control thermostat. 

Fig. 6. Throttle pump adjusting screw. 

The pressure of the air above the gasoline in the 
carburetor bowl is thus lessened at the moment of 
acceleration and less gasoline is forced through the 
spraying nozzle as a result. 

Seven turn,; of the adjusting screw in the counter
clockwise direction fully opens the by-pass. 

The amount of opening required depends upon 
the quality of the gasoline and atmospheric tem
perature. 

Ordinarily it is necessary to unscrew the adjust
ment only two or three turns if adjustment is re· 
quired. 

After making the adjustment, lock it with the 
lock nut. 

Removal of Carburetor 

Relieve the pressure in the gasolin<> <;ystem by 
removing the gasoline tank filler cap. 

Disconnect the gasoline feed pipe at the car
buretor. 

Disconnect the carburetor control rods at the 
carburetor. 

Remove the two cap screws which hold the car
buretor to the intake manifold and rf'move the 
carburetor. 

Disassembly 

Remove the carburetor bowl. To do so, remove 
the nut (Y)(Fig. 4). Remove the gasket (Q). 

The cork float can be removed after the two hinge 
pins (D and E) (Fig. 7) are pulled out. 

Inspection 

Inspect the face of the carburetor body which 
bolts against the intake header. This face must be 
in good condition and perfectly flat to insure against 
air leaks when the carburetor is bolted in place. 
The throttle (M) (Fig. 4) must move freely from 
the open to the closed position. 

Adjustment of Float 
This adjustment is correctly made when the 

carburetor is assembled at the factory and should not 
soon require readjustment unless tampered with. 
The adjustment may be checked as follows: 

Fig. 7. Carburetor float setting. 

Afttr removing the carburetor, remove the carburetor bowl, 
invert the carburetor and remove the small cork gasket against 
which the carburetor bowl presses. 

Take a measurement from the flange (K) (Fig. 7) to the edge 
of the float (L) at a point diametrically opposite the needle 
valve. 

This measurement should be from r'.'' to H". Correction of 
the float level may be made by springing the hinge bracket 
slightly. 

Adjustment of Automatic Throttle 

To determine if the spring which controls the 
automatic throttle is in proper adjustment and to 
make the adjustment, a special tool is necessary. 
To make this adjustment proceed as follows: 

Fig. 8. Testing spring for carburetor automatic throttle. 

Remove the carburetor from the intake header. 

Attach the tool to the automatic throttle and, holding the 
carburetor in the horizontal positiOn as shown in Fig. 8, note 
the position which the thrott:e disc assumes. 

The disk should assume the horizontal position, the weight 
of the tool opening the automatic throttle to within 3\" of the 
stop pin. 

If it does not, make sure that the throttle shaft is free in its 
bearings. Then Elightly loosen the screws on the plate (K ) 
al"d turn the slotted adjusting cap. 

Turning the cap clockwise increases the tension of the spring 
aud turning it counter-clockwise decreases the t .::nsion. 

Tighten the screws holding the plate (K ) after making the 
a.rijustment. 
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Installation 
To install, reverse the operations under "Re· 

moval." 

In installing, care should be taken to see that the surface 
w~ich comes in contact with the intake header is smooth and 
free from dirt. 

Carburetor Thermostats 

Throttle pump and vent control thermostats: 
When the accelerator pedal is pushed down quickly 
the plunger of the throttle pump forces compressed 
air into the carburetor bowl above the gasoline, mo
mentarily forcing additional gasoline through the 
spraying nozzle. 

As good acceleration is obtained with a somewhat 
leaner mixture after the carburetor has become 
warm, a thermostat is provided to open a vent hole 
when the temperature of the carburetor reaches a 
predetermined point, thus providing a release for a 
portion of the air compressed by the pump. There
sult is that less gasoline is forced through the spray
ing nozzle. 

A second thermostat is also provided, the purpose 
of which is to open a large vent from the carburetor 
bowl during hot weather, this being desirable when 
very high test gasoline is used. 

The vent control thermostat does not open until a 
much higher temperature is reached than that at 
which the throttle pump control thermostat oper
ates. 

Both thermostats are attached to the same block, 
the throttle pump thermostat being the inner one 
and the vent-control thermostat the outer one. 

Both thermostats are properly adjusted when 
the carburetor is assembled at the factory and re
quire no further attention unless tampered with. 

If tampered with, thermostats may be readjusted 
in the following manner: 

Adjustment of throttle-pump control thermostat: 
Remove the thermostat with block from the carbu
retor body, being careful not to injure the gasket. 
This may be done after removing the left-hand screw 
in the face of the thermostat block. 

The thermostat adjustment is made by turning 
the screw (E) (Fig. 4) which should be so adjusted 
that the vent hole is just closed at a temperature of 
74 degrees F. and just open at.. a temperature of 
78 degrees F. 

To test this, provide two dishes of water, one at a 
temperature of 74 degrees F. and the other at a 
temperature of 78 degrees F. 

First immerse the thermostat with block in the 
water at 74 degrees. When removed, the vent hole 
should just be closed. If it is not, readjust the screw 
(E) controlling the thermostat. 

Then immerse it in the water at 78 degrees. The 
vent hole should then be opened. If it is not, re
adjust the screw. 

When the vent hole is just closed at a temperature 
of 74 degrees and just open at a temperature of 78 
degrees, the adjustment is correct and should be 
locked by tightening the lock nut. 

Adjustment of vent control thermostat: The vent 
control thermostat should be adjusted in exactly the 
same manner as the throttle pump control thermo
stat, but to different temperatures. 

The vent control thermostat should be so ad
justed that the vent hole is closed at a temperature 
of 125 degrees F. and open at a temperature of 
130 degrees F. 

If very high test gasoline is used during exiremely 
hot summer weather it may be found desirable to 
change this setting to have the vent closed at 115 
degrees F. and open at 120 degrees F. 

In making these adjustments, care must be exer
cised to make certain that the water used is exactly 
at the temperature given. This work must be done 
carefully and should be entrusted only to a careful 
workman. 

The efficient operation of the carburetor depends 
considerably upon the skill used in making these 
adjustments. 

If the gasket between the block and the carbu
retor is damaged in removal, replace it with a new one. 

There should be no possible chance for a leak 
around the vent passages. 
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LINCOLN CARBURETOR: Construction; Operation 

The carburetor used on the Lincoln is the Strom
berg model 0-3. The description of this carburetor 
and adjustments is given on pages 1244--1249. The 
prefix of the~; to model 0 means that it is 1 U" in 
size. 

The dectro-fog ::>ttachment is a special heating 
device provided to 0\·ercome the difficulty sometimes 
experienced in starting a cold engine. It is operated 
by pulling the carburetor choke control button on 
the instrument board, all the way out against the 
stop provided, and maintaining it in that position 
foi· approximately 15 seconds, causing the electro
fa~· generator to function as follow·s : 

Pulling the choke control (3) all the way out closes 
the electro-fog switch which is attached to the back 
of the intake manifold (1). 

Tl.is switch is in the circuit between the battery 
and the heating or fog-producing element. 

It i. thermostatically controlled and automatically 
cuts off the current after a lapse of time which is 
sufficient to produce the fog for starting. It is such 
a sensitive devic8 that in warm weather it automati
cally remains open and inoperative, due to its 
rhermostatic principle. 

The heating element is contained in a small retort 
at the bottom of the carburetor (10), and is sur
rounded by a soft incombustible substance which 
ah-,orbs the gasoline to be vaporized. Gasoline is 
automatically supplied to the retort by the unvapor
ized fuel in the intake manifold which drains back 
into it when the engine is stopped. 

·when the switch is closed the gasoline contained 
in the retort is subjected to a temperature above 
the boiling point of the fuel, and in a very few seconds 
the carburetor manifold is filled with a foggy vapor. 

The heating element is purposely overloaded to 
the incandescent point and then cut off thermostati
cally. This accomplishes in a few seconds what 
woul i ordinarily require considerable time. 

The electro-fcg generator operates for a period of 
10 to 15 seconds, and is then automatically cut off. 
The first five E.econds are required to bring the fuel 
to the foe: point and the remainder of the period to 
pr.:,duce sufficient fog for several explosions. 

Operatinn: When ~he carburetor choke control 
l ·utton on the instrument board (connected with 3) 
is pulled out the first part of the movement of the 
control closes the carburetor choke valve (7) shutting 
off nearly all air from entering the carburetor. 

By pulling the choke control all the way out to 
the fixed stop position, one of the members of the 
dectro-fog switch (2) is pushed toward and engages 
the thermostatic member of the switch. The circuit 
is thus closed between the battery and the heating 
element, which is grounded in the retort. 

ratios. Closing the circuit causes these strips to 
become hot and because one metal expands more 
rapidly than the other the strip bends and after 10 
to 1.5 seconds will break the circuit. 

The spring strip is operated by a plunger (2) which 
is actuated by the lever ( 4) which is operated from the 
carburetor choke control button connected with (3). 

The wire in (9) connects the heating element (10, 
on opposite side of carburetor) with the spring strip, 
and the wire in (8) connects the thermostatic mem
ber of the switch with the battery at the starte:r 
generator terminal. 

CLEANER 
HOUSING 

17 

Fig. 1. Side view of Stromberg Model 0-3 Carburetor as 
used on the Lincoln 8 with the electro-fog generator and air 
cleaner attached. 

The air cleaner is of the centrifugal type, placed as shown at 
the main air intake opening of the carburetor. 

To avoid any possibility of the carburetor air supply bein!l! 
restricted at high speeds with wide open throttle, an automatic 
valve (15) is provided in the bottom of the air cleaner, which 
opens when the suction in the pipe becomes strong enough to 
lift the valve, the correct weight of which keeps the valve 
seated under all ordinary conditions. 

Names of parts of Lincoln-Stromberg Carburetor: (1) intake 
manifold (it is cored for water outlet from cylinder jackets); (2) 
plunger which closes the circuit between the two metal strips in 
electro-fog switch box; (3) carburetor choke and heater comrol 
rod; connects with choke button on instrument board; (4) actu
ating lever; (5) heater switch connecting link; (6) carburetor 
choke rod; (7) carburetor choke valve lever; (8) wire assembly; 
switch to battery (connected at starter terminal); (9) wire 
assembly; switch to heater unit; (10) the heating unit is con
nected with (9) on the opposite side; (11) throttle valve on 
opposite side is connected to this throttle rod; (12) economizer 
needle also connected to throttle lever; (13) carburetor air 
intake; (14) air cleaner; (15) automatic air valve at bottom of 
air cleaner; (16) accelerating well drain plug; (17) float 
chamber drain plug; (18) fuel inlet; connects with vacuum 
tank; (19) float chamber fuel level plug (see page 1245 for 
adjusting gasoline float level); (20) idling adjustment screw. 

Air cleaner lubrication: Lubrication of the shaft on which the 
cleaner mechanism revolves is taken care of by oil, fed from the 
oil-soaked felt around the shaft and at the top of the rotor. 
By referring to the illustration it will be seen that the weight of 
the cleaner rotor is supported on a single ball bearing, which re
sults in a minimum of friction, and requires the least lubrication. 

Caution: The electro-fog generator should not be 
operated when the retort containing the heating ele
ment is dry, as this will cause the heating element 
to burn out. This condition will be brought about 
by demonstrating the device without turning the 
engine over or from the vacuum tank being dry. No 
harm will result from operating the generator 
several times in succession if the engine is cranked 
at each trial, as sufficient fuel will drain back into 
thP retort to replenish the supply. 

The end play of the rotor is adjusted by loosening the three 
screws which at.tach the outer shell, and rev0lving this shell 
slightly. The holes in the shell t.hrough which the screws pass 

The thermostatic member .:>f the electro-fog switc 1 are slotted and at a slight angle, so revolving the shell also 
· d f t t · f t 1 ( 1 d · raises or lowers it slightly. Do not adjust the end play too 
! 3 compose O WO S nps O me a enc ose m closely, as the rotor I<-,ust revolve •;ery freely with no tendency 

Jectr" +oe: swit-,r.h ho:x) having differer_t expansion to bind. 

1289 
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INSTRUCTION No. 98 

FORD MODEL "T" VAPORIZER; Construction; Principle of Operation 

The vaporizer is a complete assembly of carbure
tor, intake and exhaust manifolds 

(Model "T".) 
Principle: Water poured on a hot metal surface will immedi

ately turn into steam and rise in the air. Exactly the same thing 
happens when liquid fuel touches t.he hot-plate in the vaporizer. 
Vaporization is caused by automatically bringing liquid fuel to 
a hot-plate made of thin sheet steel, which covers a large opening 
in the exhaust manifold. This plat.e is so thin that i ·. becomes 
very hot as soon as the engine starts . The top of the hot-plate 
will have a temperature of 600 degrees within two minutes after 
the engine starts. 

As soon as the hot-plate turns the liquid into vapor, the vapor 
travels up to mixing chamber where it is automatically mixed 
IVith cold air to form a mixture which the spark plug can easi ly 

ignite. Applicable for Ford models of all dates. 

Fig. 1. Side view of carburetor, vapor
izer, inlet and exhaust manifold assembly 
and adjusting and priming-rod assembly. 

Names of parts on Figs. 1 and 2: (1 ) exhaust pipe pack nut; 
(2) gasoline feed-line nut and packing; (3) elbow: (4) steering
post throttle lever; (5) throttle rod; (6) throttle lever; (7) 
throttle-control rod; (8) clamp screws; (9) gasoline needle
adjusting head; (10) combined gasoline needle adjustment and 
choke or priming rod; (11) gasoline adjusting-rod sleeve; (12) 
gasoline adjusting-rod head; (13) collar for choke-wire connec
tion; (14) set screw for collar; (15) choke wire which connects 
with (16) and (13); (16) choke lever; (17) choke lever on end 
of mixing chamber which connects with front of radiator with 
priming win~ (18); (18) priming wire to front of radiator; (19) 
mixing chamber; (20) hot-plate cover; (21) screws; (22) union 
nut, connects with the hot-plate assembly and mixing chamber; 
(23) (blank); (24) the thin sheet-metal hot-plate placed behind 
cover (20) (all fuel must pass over it; an indentation or recess 
is stamped in the plate); (25) base of air tube (B, Fig. 3); (26) 
throttle stop screw for idle adjusting. 
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Fig. 2. Front end view of the 
complete assembly as shown in 
Fig. 1, including the throttle 
control. 

Principle of operation: A suction occurs at opening of inlet 
manifold as piston travels down on suction stroke. This suc
tion or vacuum causes the air and gasoline to be drawn into 

Fig. 3. Cut-away view of the 
vaporizer assembly which ex
plains the principle of operation. 

E:o:haUI\ 

Air 

Guo line 

Gatolinc 
and air 

Vapor 

Mixture air 
and vapor 

cylinder, the path of which is shown by arrows, beginning with 
A, explained as follows: 

Primary ai r enters at (A) (when starting with choke valve E 
closed the a ir is restricted to only the small opening at R). The 
air is heated as it passes through air tube (B) because it is sur
rounded by the main exhaust outlet (G). The air then picks 
up a charge of gasoline from the carburetor, carries it over the 
thin sheet metal hot-plate (C) which thoroughly vaporizes the 
gasoline. The hot vapor is then carried through passage (D), 
then picked up by the secondary cold air current at venturi (V) 
which enters at air intake valve (E), and then drawn into the 
intake manifold (F), through throttle valve (T) from where it 
goes to the cylinders. 

Names of parts: (A) primary air intake; (B) air tube; (C) 
hot-plate; (D) hot gas vapor; (E) choke valve in air intake 
opening of mixing chamber; (F) intake manifold; (I) float, 
copper or brass; (K) gasoline float needle valve; (L) gasoline 
feed supply inlet; (M) atmospheric vent to float chamber; (N) 
automatic air valve stop screw; (0) automatic air valve, 
purpoEe of which is automatically to control air supply for 
rapid acceleration; (R) air passage; (S) drain valve-plug 
assembly; (T) butterfly throttle valve; (U) choke lever (17). 

1290 



INSTRUCTION No. 99 
JOHNSON CARBURETOR: Model "H;" Construction; Adjustments 

Construction 

Air valve: A balanced fuel mixture is provided for 
by the air valve (D) floating at all times from its 
seat when the engine is running, even at idling 
speeds. Its position is controlled by a calibrated 
spring. Fluttering is eliminated by the stabilizer 
(E) (attached to air valve; the lower end is fully 
submerged in the fuel contained in a special cham
ber). 

Fig. 1. Johnson Model "H" carburetor, vertical outlet; the 
Model "R" is similar in principle but slightly different in 
construction. 

Accelerator pump: As is well known, a means of 
enriching the mixture momentarily is necessary 
when suddenly opening the throttle. The pump (F) 
performs this function by accelerating the fuel flow 
through the jet by increasing the pressure in the float 
chamber above the atmospheric conditions, ac
celerating the fuel flow from the nozzle. This pump 
is attached to the throttle. 

The choker when fully choked must lock the 
air valve (D) shut, and when entirely off, the choke 
lever (G) must be free to open its full travel or the 
idle adjustment is destroyed. The choke wire but
ton should have lYs" clearance from the lever when 
in the normal running position. 

Starting: Before starting a cold engine if the foot 
throttle is depressed fully three or four times a 
primary starting charge of fuel will fill the primary 
air cup (C) greatly assisting starting. 

The throttle must be opened to a point giving the 
easiest starting. Do not start with it fully closed. 

The choker should be on fully and when the engine 
starts push in to some midway point immediately 
which gives good performance until warm enough to 
run in normal position. 

Adjustments 

High-speed adjustment (K): This is approximate
ly two turns open from its seat for a correct mixture 
with regular fuel. When using high test fuels the 
adjustment should not be over 1% turns open. 

Turn clockwise to lean and reverse for richer mix
ture; should be open just enough for good speed and 
pulling qualities. 

A check can be made on adjustment (K) by very slightly 
depressing the air valve with the finger. If the mixture is 
correct the engine will slow down with the slightest depression 
of the valve. Do not use adjustment (L) for anything but idle 
speeds. A lean mixture made with adjustment (K), increases 
the mileage per gallon, but for cold weather the adjustment 
should not be so lean as to sacrifice good performance. 

Idle adjusbnent (L): Adjust when engine has 
reached a normal temperature and with spark fully 
retarded. 

Turn clockwise to enrich and reverse for leaner 
mixture. This adjustment is for idle only and it 
varies tension of the spring controlling air valve (D). 

Accelerator pump adjustment (M): To reduce 
effect of pump (F) turn screw (M) counter-clock
wise. Reverse for richer acceleration mixture, ~ 
turn open is approximately correct. If too heavy 
during warm weather adjust pump accordingly. 
Screw (M) admits more air when turned counter 
clockwise and less air when turned clockwise. 

Fig. 2. Johnson model "H" carbure
tor. Names and purpose of the parts 
are as follows: 
1. Auxiliary air valve: Provides a per

fe~tly balaRced fuel mixture at all 
speeds and controlled by an unchange
able alloy steel spring, heat-treated. 

2. Idle adjustment: Regulates the mixture quality from idle 
speed up to approximately 10 miles per hour. Do not use 
this adjustment for any other condition or speed. 

3. Choker: 1\IIust lock valve shut when starting a cold engine. 
Set at some intermediate position after starting till engine 
is warm enough to run smoothly in off positwn. Choker 
wire button must permit the lever to freely return to normal 
position or idle adjustment is destroyed. 

4. Economizer: Determines the quality of mixture throughout 
the throttle range by the admission of a calibrated air stream 
to the jet. 

5. Reatomizing holes: Which conduct the manifold condensa
tion to the air stream through the venturi for reatomization. 

6. Primary air: Primary air enters around the rim of cup pass
ing down and then up through the venturi past the jet. 

7. High-speed needle: The high-speed adjustment qualifies the 
mixture through the entire driving range above a speed of 
apprvximately 10 miles per hour. 

8. Air-valve stabilizer: Operating in the stabilizer well and 
attached to the air valve promptly dissipates any flutter to 
the air valve. Use care in handling that the rod does not 
become bent and prevent its free action. 

9. Accelerator pump: Is always ready to respond under all 
conditions by creating pressure in the float chamber which 
positively discharges fuel at the jet for acceleration. The 
pressure is adjusted by the needle valve on the bottom of the 
pump cylinder (Johnson Co., Detroit, Mich.) . 

10. Float level adjustment: (Models H & R) is Ys" from bottom 
of diaphragm where gasket goes on to the top of float. Ad
justment is made by slightly bending of leverage. 
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INSTRUCTION No. 100 

ZENITH CARBURETORS: Principle of Operation; The Compensating Jet and 
Compound Nozzle; Theory Applied in Zenith Practice; Installing, Adjust
ing and Checking a Zenith Carburetor; Carburetor Adjustments; Servicing 
and Maintenance of the Zenith; Zenith Model SV; Care of the Carburetor; 
Factors Which Assist Good Carburetion. 

PRINCIPLE OF THE ZENITH CARBURETOR1 

The Zenith Carburetor is a plain-tube type of 
carburetor with fixed adjustments. 

In order to make clear the principle2 of this 
carburetor, simplified illustrations and explanation 
are given below taken from the Zenith pamphlet en
titled "The Balanced Ration." 

The Balanced Ration 
Just as the food we eat must contain the right 

proportions of carbo-hydrates, proteins, fats, etc., 
in order to keep the body working at its highest effi
ciency, so, the automobile engine must be fed ex
actly the right proportions of gasoline and air, in 
order that .i.t may function properly. 

In each case, the highest pitch of efficiency-the 
Zenith-is reached only by means of a perfectly 
balanced ration. Appetites may vary, greater exer
tion of either the human body or the automobile 
engine will call for a larger ration; but always the 
ration must be balanced, must contain the same 
kinds of foods in the same proportions in order to 
produce the best results. 

Few of us cl _-vote very much real thought to the 
subject of diet. We prefer to leave the matter to 
those in charge of the kitchen, whose particular task 
it is to see that we are supplied \vith the various 
foods in the proper quantities to form the balanced 
ration necessary to sustain our energies. 

The engine too is dependent upon its kitchen. 
Its cylinders take in and digest the food and turn 
it into energy just as the human stomach does, but 
before the food reaches the cylinders it must be 
measured out, the proper proportions of fuel and air 
must be brought together and mixed thoroughly and 
so prepared for the engine's consumption. The de
vice that performs this function--~the link between 
the raw food and the prepared meDJ-the kitchen, in 
fact, which supplies the engine with its balanced 
ration-is the carburetor. 

The Ordinary Ration 
The simple carburetor: A simple carburetor is one 

having a fuel chamber, a single air entrance and a 
single jet (see Fig. 1). Suction, created by the 
pumping of the pistons, causes fuel and air to flow 
through the carburetor into lh ~engine. Each alter
nate downward stroke of a piston draws a fresh 
charge of mixed fuel and air from the carburetor into 
its own particular cylinder, where it is compressed 
and exploded. 

The simple carburetor won't do. However, fuel 
is more responsive to suction than is air. Conse
quently as the engine gathers speed the flow of fuel 
into the engine increases much faster than the flow 
of air, the mixture becoming too rich. It is no longer 
the perfectly balanced ration which the engine needs 
in order to do its best work. 

1 Reprinted from Zenith instruction booklets. 
2 See also pages 130, 131 of Duke's Auto Encyclopdia. 

Attempts to overcome the defects: More speed 
should be a matter of a larger ration, not a richer 
ration. Many attempts have been made to over
come this natural tendency of the mixture supplied 
by the simple carburetor to become rich. However, 
due to mechanical difficulties or sensitiveness to 
changeable atmospheric and temperature conditions 
many of these devices have proven unsatisfactory. 

How the defects were overcome: The French 
scientist, M. Baverey, inventor of the Zenith carbu
retor, solved the problem of the "balanced ration" by 
taking the direct and natural method of so arranging 
the fuel jets that they accurately proportion the fuel 
flow to the air flow in accordance with the suction. 
He used natural methods, not mechanical methods. 

To overcome the variation of the simple jet which 
allows the mixture to grow richer under increasing 
suction, Baverey introduced another, calling it the 
compensating jet, which has exactly the opposite 
effect, allowing the mixture to grow "poorer" under 
increasing suction. He then combined the two jets 
into one-the compound nozzle-and achieved the 
desired result, a carburetor which delivers at all 
engine speeds a mixture containing exactly the right 
proportions of air and fuel-the perfectly balanced 
ration. 

How Zenith Balances the Ration 

In Zenith carburetors there are four measuring 
parts, supplied to meet the exact requirements of 
any particular engine: 

1. The choke tube (X) (Fig. 4)-This measures 
the amount of air taken into the engine. The flow 
of air increases as the engine speed increases. 

2. The main jet (8) (Fig. 4)-This acts exactly like 
the jet in the simple carburetor. It varies in flow 
with the suction. 

3. The compensating jet (6) (Fig. 4)-The flow 
from this jet is constant regardless of the amount of 
suction, or the speed of the engine. 

4. The idling jet (2) (Fig. 4)- This operates only 
when the throttle is barely cracked open. Further 
opening of the throttle automatically puts the idling 
device out of operation because the fuel in the well 
is then all drawn through the cap jet ( 4) (Fig. 4). 

How the Main Jet Acts 

Look at Fig. 1. You V.'ill see that (G), the main 
jet, is directly conne-:;ted with the fuel chamber (F). 

Compare the fuel chamber to a bottle and the 
main jet to a straw. 

Now, if you put a sP'>tw down to the bottom of a 
full bottle (Fig. IA), yo"'- wC ':nd that the harder 
you suck on the straw the mme liquid you will get. 

The suction of the engine will act on the fuel in 
the bowl through the main jet the same as your 
suctiop on the straw acted on the liquid iP 1l:le bottle. 
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Fig. 1. 

Fig.lA. 

How the Compensating Jet Acts 

Look at Fig. 2. You will see that (I), representing 
the compensating jet, empties into the well (]), 
which is open to the air. 

The cap jet (H) connects with this well. 
Compare well (J) to a glass, compensating jet (I) 

to a bottle, and cap jet (H) to a straw. 

Fig. 2. 

If you pour a tiny stream of liquid into a glass from 
a bottle, Fig. 2A, you can only suck out from the 
'?;lass as much liquid as the tiny stream allows you, 
no matter how hard you suck on the straw. 

It is apparent, therefore, that regardless of the 
suction at the til;) of cap jet (H) only as much fuel will 

Fig. 2A. 

be drawn through it as is emptied into well (J) by 
the compensating jet (I). 

As the flow through the compensating jet is con
stant, it follows then, also, that the flow through the 
cap jet is constant. 

The Compound Nozzle 

Look at Fig. 3. You will see 'Figs. 1 and 2 com
bined. In this view cap jet (H) surrounding main 
jet (G) forms what we call "the compound nozzle." 

Combining the first straw, or jet, that gave more 
liquid under increasing suction, with the second 
straw, or jet, which gives the same amount of liquid 
regardless of the amount of suction, you have a com
pound feed or nozzle. 

This will permit the total flow of liquid to increase 
only within definite limitations and, by varying the 
size of the straws, or jets, you can bring the rate of 
flow absolutely under your control. 

Fig. 3. 

How Theory Is Applied in Zenith Practice 

The illustration, Fig. 4, shows a sectional view of 
the model "U" Zenith carburetor. 

Number 8 is the main jet. Follow it and its con
nections and compare with diagrammatic view 
shown in Fig. 1. 

Number 6 is the compensating jet. Compare it 
with the view shown in Fig. 2. The jet here acts 
the same as (I) in Fig. 2, emptying into the well 
above it. This well is open to the air !l.t. Number 3. 
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Fig. 4. Sectional view of the Zenith model "U" carburetor. 

Fig. 5. View showing detail of 
the idling and starting jet. (See 
further explanation on pg. 1295 
under "Idling and Starting Jet.") 

Name of parts: 1, idling jet passage; 2, idling jet; 3, opening to compensating jet; 4, cap jet; 5, air intake; 6, compensator; 7, 
compensator jet passage; 8, main jet; 9 (see Fig. 5) idling tube; X, venturi or choke tube (note there is only one venturi here, 
whereas on the model "SV" pages 1297, 1298, there are two venturi, a small and a large one). 

The single venturi carburetor is used considerably on small engines, requiring in most instances 1" outlets. On larger engines, 
requiring 1 ;4" sizes up, the double venturi carburetor, such as the model "SV" is used considerably. 

Fig. 6. The main jet is shown in black. This receives gasoline direct from the carburetor bowl, so gives an increasingly rich 
mixture as the suction increases. 

Fig. 7. The compensating jet is shown in black. The gasoline flowing through this is limited only by the size hole through it, 
giving a constant flow of fuel when the suction-and consequently the air-is increased. 

This means a leaner mixture as the gas suction is increased. 

Fig. 8. The compound nozzle (the main and compensating jets) is shown in black and both are in actual operation, be-th jets 
supply gasoline, one growing richer, one leaner, as greater demand is made on the carburetor by the engme. 

By selecting the proper sizes of main and compensating jets for any given installation, the relation of total gasoline to air drawn 
through the carburetor can he kept constant and exactly correct at all engine speed&. 
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From this well, through passages Number 7, the 
fuel flows to the (in this case) double cap jet. This 
is formed by the two outer pieces under Number 4. 

Number 5 designates the main air intake of the 
carburetor. 'l'he amount of air necessary to meet 
the demands of the engine is measured through the 
choke tube (X) (see Fig. 4). 

This is seen as the restricted tube held in place by 
the set screw just above the compound nozzle. 

Idling and Starting Jet 
This idling jet (2) (Fig. 5) is an auxiliary to the 

compound nozzle and operates only when the 
throttle is just cracked open. 

The idling tube (9) projects downward to the 
bottom of the well which is filled with fuel when the 
engine is at rest. 

Cranking the engine causes a strong suction over 
the throttle which, acting through the idling jet (2) 

and tube (9), draws fuel, and through idling air valve 
(1) draws air, forming the proper mixture for start
ing and idling the engine. 

When the engine is idling the well is about half 
full of fuel. This provides a reserve for acceleration 
as, when the throttle is open, this fuel rushes through 
passages (7) Fig. 4, to balance the air passing by the 
compound nozzle. 

Practice 

The Zenith principle, illustrated and explained in 
preceding pages, is incorporated in every Zenith 
carburetor. 

The illustrations (Figs. 6, 7, and 8) show how it is 
adapted to actual working conditions, through the 
use of parts governing the flow of air and gasoline 
which can be varied to meet individual requirement, 
but which become integral parts of the carburetor 
not subject to mis-adjustment. 

INSTALLING, ADJUSTING, AND CHECKING A ZENITH CARBURETOR1 

The type and size of carburetor to be used can be 
determined from the one to be replaced, or by 
measuring inlet manifold opening and refer to Fig. 9 
and table below. 

Fig. 9 

Carburetors come in nominal sizes having actual 
diameters of t arrels (B) and distance between bolt 
hole centers i11 flanges (A) as follows: 

Nominal Size Actual Size (B) Bolt Center (A) 
7 /8" 1 1/ 16" 2 1/4 " 

1 " I 3/ 16" 2 3/8 " 
I 1/4" I 7j16" 2 11/16" 
I 1/2" I 11 / 16" 2 15/ 16" 
I 3/4" I 15/ 16" 3 5/ 16" 
2 .. 2 3/ 16" 3 9/16" 

Model and size are designated by the marking on carburetor. 
The model appears in letters and the size in figures. For 
example, ST-4, or U4 means a model ST or U carburetor 1" size. 

The different figure markings and corresponding sizes are as 
follows: the figure marking a Y2 means Ys" size; 4, 1" size; 
5, 1 ~"; 6, 1 Yz"; 7, 1 %"; 8, 2". 

There are two main types-the vertical which 
hangs from the manifold; and the horizontal which 
bolts to the side of the cylinder block. 

Carburetor Adjustment 
The following instructions will enable you to figure 

out what is necessary to correct an adjustment. 
To correctly and quickly work out the adjustment 

you need to know what to change to accomplish a 
certain result and, at the same time, what effect 
that change will have on other points of operation. 

Note the following carefully and you will have 
little difficulty in "working out" or correcting an ad
justment. 

Fig. 10 (left). Choke tube or 
venturi. 

Fig. 11 (right). Main jet. 

' From Zenith carburetor instruction book (Zenith-Detroit 
Corporation, Detroit, Mich. ). These instructions can also be 
used to check carburetors already installed in order to see if 
they have the proper size choke tube, main jet, and idling jet. 

Fig. 10. Choke tube or venturi (arrow shows where size is 
stamped in millimeters). Its job is to measure the air through 
the carburetor. In size it should be large enough to supply all 
the air needed for maximum speed, and small enough to keep 
the air movmg fast enough at low speed to completely atouuze 
the fuel. 

Fig. 11. Main jet (size stamped on base). This is the long 
jet (8) Fig. 4, page 1294. It is directly connected with the 
float chamber and will vary in amount of fuel flowed with the 
speed of the engine. Its effect is most noticeable at high speed. 

In the older types of ca~buretors s11ch as Models L, 0, and 
HP, its size is marked in 1/ lOOths of a willimeter. 

In the later types the mark signifies the number of 1/ 100ths of 
a millimeter div1ded by 5. 

Examples of Markings of Jets 
ModelL (old model) main jet, having a hole 1 millime;ter in 

d . . 100 "ll" mmeter, 1s 
100 

m1 1meters and consequently marked 100. 

Model U (later model) main jet, having a hole 1 millimeter in 

d . . 100 "ll" d h . . 1ameter, 1s 
100 

m1 1meters an as 100+5=20, t erefore 1t 1s 

marked 20. 

The main jets are made in various sizes progressing in step~ 
of 5/lOOths of a millimeter. 

Model L (old model) main jets come in sizes as low as 60 ur 
to as high as 250, and in this order-100-lQ;)-110, etc. 

Equivalent sizes of Model U, ST, and SV (later model) mair 
jets would be from 12 up to 50, and in this order-20-21-22-23" 

See Tables on page 1296 for sizes to use. 

Fig. 14 

Fig. 13 

Fig. 12. Compensating jet (left) (size stamped on base). 
This is the short jet (6) (Fig. 4, page 1294). 

It empties into the well (J) (Fig. 3, page 1293) which is open 
to the atmosphere and accordingly is not affected by the suction. 

It flows the same amount of fuel at all speeds but its effect is 
most noticeable at low speed such as climbing a hill or pulling 
through deep sand and mud and in acceleration. The compen
sating jets are drilled in the same manner as the main jets. 

Fig. 13. Cap jet. This is not a measuring jet and bears no 
mark and is made in .:me size only. The fuel measured through 
the comp. jet goes through channel hole (7) (Fig. 4) and out of 
cap jet into carburetor barrel (the barrel is that part which holds 
the choke tube and throttle valve). 

Fig. 14. Idling jet (size stamped on nut at top). This is the 
jet (2) (Fig. 4) and its sole function is to supply fuel for closed 
throttle Dperation. immediately the throttle is opened it is 
put out of action as the fuel goes into carburetor through cap jet. 
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Fig. 15. Preliminary setting chart for 4-cylinder engines. 
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Fig. 16. Preliminary setting chart for 6-cylinder engines. Note: For 8-cylinder engines use the 6-cylinder chart, addiDil 
two sizes to the recommended choke-tube size, with corresponding jets. See also footnote, 1 page 1297. 
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Carb. size 
1" 
li" 
lt" 
li" 
2" 

Idling Well Sizes 
Well 

40-45 
45-50 
50-55 
55-60 
60-70 

Selecting the Trial Setting 

When other data is not available you can refer 
to the chartsi on preceding page and select the sizes 
of chokes and jets for any engine. 

How to use charts: To determine the carburetor 
setting for any given engine first locate the figure at 
the top of the chart which corresponds with the 
"stroke" of the engine. 

Then locate the figure at the side of the chart 
which corresponds to the "bore" of the engine. 

Follow the stroke column downwards to the point 
where it meets the lines above and below the figure 
representing the "bore." This will give you the 
proper choke size. 

By referring to the table in the lower left hand 
corner of the chart you will find the proper jet sizes 
to be used with each choke size. 

Example: Engine 4 cyl. 3 Y2" bore, 5" stroke; choke size 19. 
The setting of carburetor should then be 19 choke, 18 main jet, 
20 compensating jet. (For the older models the main jet and 
compensating jet sizes will be multiplied by 5; for example, 
the main jet would be 18X5=90 and the compensating jet 
20X5=100.) 

Example: Engine 6 cyl. 3!" bore, 5" stroke; choke size 21; 
carburetor setting would be 21 choke, 20 main jet, 22 compensat
ing jet. (For the older models the main jet and compensating 
jet sizes would be multiplied by 5.) 

Note: Owing to the different des:gns of engines, ma!lifolds, 
heating devices, etc., it is impossible to construct charts wh ch 
are absolutely correct, but the preLminary setting charts will 
give you a setting which will funct ion sat sfactorJy in the 
majority of cases. In the few exceptional cases a rhange of 
one size on either the main or compensating jet will usually 
overcome any trouble. 

Trying Out the Setting 

Note that these instructions apply to working out 
a new setting or to the correction of one already 
installed. 

First: Be certain that all connections are O.K. 
and the fuel is turned on. 

Second: Back off the lever stop screw all the way 
and then screw it back in until you know the butter
fly is opened a little bit. 

Then screw the idling adjusting needle valve all the 
way in to its seat and then back it off about a turn 
and a half. 

Third: Now turn on the switch, close the choker 
and start engine. When it starts gradually return 
choker to its open position. Let it run a few minutes 
until it is '''ell warmed up, then back off the lever 
stop screw until the engine runs at the desired idling 
speed, at the same time screwing in or out on the 
idling adjusting needle valve, until the engine is run
ning evenly. 

If the idling valve has to be opened more than 
three complete turns from its seat put in an idling jet 
one size smaller. 

If you have to screw it in to within less than a turn 
from its seat put in a jet one size larger. • 

Fourth: Now by quick opening of the throttle 
the engine should speed up with no hesitation with 
spark fully advanced. If it spits back or hesitates, 
put in a larger compensating jet. It should "spit
back" a little with the spark fully retarded on quick 
opening ~ the throttle. 

If it does not, put in a smaller compensator. 

Fifth: Now take it on the road and try it on a 
good grade. If it doesn't have power and seems 
sluggish, try smaller jets. 

If it lacks power but "spits" or "coughs," try 
larger jets. 

If changing of jets more than two sizes up or down 
from what you started with does not give you desired 
results, change the choke tube according to the 
following indications: 

(a) If you have to use larger jets to get accelera
tion (quick opening of throttle) or power use a 
smaller choke. 

(b) If you get good acceleration but poor powe:.: 
with smaller jets put in a larger choke. 

Note: If with a given carburetor adjustmen~ 
you can quickly accelerate the car or truck with
out spitting back and climb a good hill without 
"loading-up" and sluggish action your mixture is 
pretty near right and the economy will take care of 
itself. 

ZENITH CARBURETOR; SV MODELS 

Zenith model "SV" carburetors have three main 
parts: the bowl, which contains the float mecha
nism and the jets; the barrel which contains the two 
venturis, and the throttle butterfly; and an air in
take, containing a strangling device and temperature 
regulator. 

Adjustment2 : Like all Zenith carburetors, "SV" 
models have a fixed adjustment. 

1 Applies to all Zenith carburetors except those with double 
choke or venturi, as models "ST" and "SV." On the "ST" 
and "SV" double venturi carburetors, increase choke 2 sizes, 
leave main jet the same, and reduce compensator jet 2 sizes. 

2 The adjustments here also apply to the "ST" model. The 
difference between the "ST" and "SV" models is that the "ST" 
is a smaller size and the compensating jet is in the bottom, 
whereas on the "SV" it is on the side (see I, Fig. 19). The 
"ST" is made in 1" anri It" size. The "SV" is made in It". 
1 ~", 1 %"and 2". ~ For engine bore and stroke and make and 
sb:e carburetor of different engines see pages 1055, 966, 
996. 

The venturi, main jet (G), compensating jet (I) 
and idling jet (P ), whose proper sizes constitute the 
setting, never vary in size, and once right, stay right 
(Figs. 17, 18, 19). 

Operation: Fuel enters the carburetor through 
the union body (D) and is filtered by the screen 
(D 1) (see Figs. 17, 18). 

It enters the bowl through the needle valve sea~ 
(S), and when it reaches the proper level, raises the 
float (F) in the bowl, which causes the needle valve 
(G 1) to stop the flow of fuel. 

Idling device: When the butterfly throttle valve 
is nearly closed, and the engine is "turned over," 
there is a very strong suction at the edge of the 
butterfly, where the idling hole is located. Under 
this condition little or no gasoline is supplied by the 
main jet (G) or the cap jet above it. 
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Gasoline from the bowl flows 
through the compensating jet 
into (I) (Fig. 19) into the idling 
well (W) and is then lifted by 
the engine suction through the 
idling jet (P), which has a cali
brated opening at its upper 
end. 

Air is measured through the 
idling needle valve seat in ac
cordance with the adjustment 
of the needle valve (0), Fig. 
18. The mixture of gas and air 
passes through the idling hole 
and on into the engine cylinders. 

To set the idle, get the 
Fig 19 engine thoroughly warmed up 

' · · and then regulate the engine 
idling speed by turning the 

throttle lever stop screw (A) in lock nut (B ) until 
the throttle butterfly is opened enough for the speed 
desired. At the same time manipulate the idle 
adjusting screw (0) (Fig. 18 or 19) to get the right 
mixture. 

Turning in on the adjustment screw (0) cuts off 
the air supply and makes the mixture richer, while 
backing out the adjusting screw admits more air and 
makes the mixture leaner. 

When a satisfactory idle has been obtained, 
securely lock the throttle lever stop screw (A) in 
place by means of the lock nut (B) which is attached 
to throttle lever (Y). 

For normal idling speed, the needle valve (0) 
should be backed out from closed position to from 
! to 1 ~ turns. 

Air connection: The air intake (Fig. 17) is pro
vided with an air strangler valve which is operated 
by the driver through the "choke" rod. 

When closed tight this valve serves as a strangler 
for starting and when only partially closed, it en
riches the mixture for warming up. 

Particular care should be taken to insure the 
strangler butterfly opening fully, and closing tight, 
when actuated by the control rod. 

Starting the engine: When cold, open tne throttle 
"just a crack" and have the dash choke control clear 
out or at "closed" position. Immediately the engine 
starts, push choker in part way, and as the engine 
warms up, move the control gradually in or toward 
the "open" position. When engine is hot, it should 
not be necessary to use the choke control at all. 
Remember that running with the choke in a partially 
closed position greatly increases the fuel consump
tion. 

Care of the carburetor: Keeping the carburetor 
free from dirt and water is the only care necessary. 

The important parts to be cleaned are the filter 
screen (Dl), the main jet (G), and the compensating 
jet. 

To clean the filter screen, take off the filter plug 
at the bottom of the bowl with a wrench, remove the 
union body (D), and pull out the filter screen. 
Clean the screen with gasoline, or compressed air, 
and be sure that it has no holes when replaced. 

The main jet and the cap jet can be unscrewed 
when the lower plug and the compensating jet plug 
on the side have been removed. 

If you wish to clean the idling jet (P) (Figs. 17 
and 19), remove the screws which hold the bowl to 
the barrel, and then unscrew the jet. Use com
pressed air or gasoline to clean the jets. Never use 
a wire. 

The carburetor can be taken completely apart and 
put together again without danger of disturbing the 
adjustment. Simply be careful that all gaskets are 
in place and the screws and jets drawn up snugly. 

When ordering parts, always give name of part, 
model number of carburetor, and in addition, the 
name and model of car on which carburetor is used. 

It is important to specify the size of the chokes or 
jets desired. If there is any doubt as to require
ments, give full details as to name and model of car, 
size of engine, (bore and stroke), number of cylinders, 
size of choke and jets now in carburetor and any 
installation difficulties which may be apparent. 
(Manufacturers, Zenith-Detroit Corpn., Detroit, 
Mich.) 

Fig. 17. Section showing barrel and air intake of model SV Zenith carburetor (ST is similar; see footnote, 2 page 1297). 

Fig. 18. Section showing bowl and float mechanism of model SV. 

Names of parts: A, throt.tle stop screw; B, t.hrottle stop screw lock nut; D, gasoline line union nut; Dl, gasoline strainer; F, 
float; Fl, float arm; F2, float arm axle; F3, needle valve collar; G, main jet; Gl, float needle valve; 0, Idling adjustment; P, 
idling jet; S, float needle valve seat; W, idling tube; X, venturi; Y, throttle lever. 
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ZENITH POINTERS ON GOOD CARBURETION AND HARD STARTING 

Factors Which Assist Good Carburetion 

Ignition spark plug should be set with at least 
025" gap. Many are now using .031" gap, and 

some even use .035". (See also page 1302 for dis
cussion on spark plug gap.) 

Interrupter points should be clean and properly set 
according to manufacturers' specifications. Usual
ly about .015" to .020" gap when the points are 
wide open, with spark lever retarded when TC mark 
on flywheel is in line with pointer is the approxi
mate average interruptor setting and timing. 

Leaky carburetors are in many instances caused 
by dirt under the float needle valve. 

It can usually be removed by alternately raising 
and lowering it from its seat, at the same time giving 
it a twisting motion with the fingers. 

If the dirt is loose or only slightly embedded this 
will wash it away. 

In aggravated cases, hold the needle valve firmly 
on the seat with the fingers and, with a light tool, 
gently tap the top of the valve. 

The bearing points of the needle valve and of the 
needle valve seat are highly polished at the factory. 
Therefore, do not try to regrind the seat as this 
procedure is in most cases productive of bad re
sults. 

If necessary to fit a new needle valve, or needle 
valve seat, replace both of them with new parts. 
Never replace one and leave the other in the car
buretor. When any parts of the needle valve or float 
mechanism are replaced use a level test gauge to adjust 
the fuel level. 

If the float is leaky and contains gasoline, the 
additional weight will cause a high level and flooding 
condition. 

If the needle valve counterweights are worn 
badly, the float can raise too high and will result in 
flooding. Turn them over, or replace with new 
weights. 

Never raise or lower the fuel level for the purpose 
of leaning or enriching the mixture. 

If, after stopping the engine, a bit of fuel leaks 
from the carburetor, do not be alarmed. This is 
only the fuel drawn up into the carburetor barrel and 
manifold which, due to insufficient suction, does not 
get to the cylinders. When the engine is stopped, 
releasing the suction, this fuel naturally drops 
and is soon drained off through the small hole in 
the bottom of the carburetor provided for that pur
pose. 

This is more noticeable in cold than in hot weather. 
Always close the throttle before shutting off the en
gine. This will usually eliminate this condition, 
and in other cases reduce the loss to a minimum. 

Hard Starting 
See if you have fuel in the carburetor. This can 

be determined by removing the dust cap and pressing 
down on the needle valve. If the valve cannot be de
pressed by the finger there is fuel in the carburetor. 

In the case of F-type carburetors, remove the float cover to 
see if fuel is in the bowl. 

See if you have a good spark at the spark plugs. 

Have throttle lever only slightly open, so as to 
get full effect of the suction on the idling jet and well. 

See if strangler valve closes completely. 

Check manifold and connections for air leaks. 

Be certain starter is turning engine over with suffi
cient speed to lift fuel to the cylinders (at least 100 
r.p.m.). 

Check for dirt or water in carburetor and pat
ticularly in idling jet. 

In cold weather it sometimes happens that water 
accumulates in the carburetor or fuel line and freezes, 
thus shutting off the flow of fuel. 

Weak compression, riding valves, faulty adjust
ment of spark plugs and breaker points will make 
starting hard. 

Do not flood the engine with gas. If you do, 
release the strangler, open the throttle half way and 
turn the engine over. This will dilute the mixture 
in the cylinders to a point where it w·ill ignite. 

Too much gasoline consumption may result from 
one or several causes: 

Check carburetor adjustment. 
Check ignition adjustment. 
Check brake adjustment. 
Check fuel connections and carburetor for leaks. 
Check hot air tubing connections. 
Check strangler adjustment. 
Check condition and amount of oil in engine, 

transmission, rear axle, wheel bearings, universal 
joints, etc. 

ZENITH GASOLINE FLOAT LEVEL ADJUSTMENT 
The dimensions, given in inches, are the measurement from 

the top of the machined surface of the float bowl to the fuel 
itself on the following models and sizes of carburetors: 

Models CV14, CV20, CV20C, CV20L, CV20M, -l6"; model 
CV22F, H"; models L4, L5, L6, L6T, L7, L7T, L8, l l/'; 
models 03t, 04, 05, Q4C, Q5C, ~f'; Model Q6C, l e'\/'; model 
T3, U"; models T3 !, T4, T4X, T4XF, T4F, T5F, T5XF, 
H"; models 84, 84BF, U4, H"; models 85, 86, U5, U6, H"; 
models U5F, U5FL, U5FW, U5FR, l 3I,"; models UL5, UL6, 
~ ~ ". 

Models 8V5, 8V6, 8V7, 8V8, IN'; models 8T4, 8T4B, 
8T4T, ST5, U"; model T5T, H"; models T4D8, T4XD, ~ i"; 
model U852, lU". 

Models HF2 !K, HF3K, HF3KC, HF3A-B, ~ ~ "; models 
HF3 !. HF3 !F, HF4A, HF4B, HF5H, ~~"; models HP4, HP5, 
~~"; models HP6A, HP6B, 16".''; models HR20, HR20AM, 
HR26A, HT3, !F, i"; model HT4F, H"; models HT5HF. 
HU4A,H". 

Models 04D, 05D, 06D, 07D, 08D, l,h''; models ER20F, 
ER26A, ~ f'; model V4B-8V4, U". 

Model48DC, ll:r''; models 8L6S, 8L6L, 8L7R, 8LR8, l 6V'. 
To make adjustment, it is necessary to unsolder the needle

valve collar and move it up or down on the float needle valve and 
then resolder; moving collar away from pointed end slightly 
lowers the level and toward pointed end raises the level. 
Models 8T and 8V can be adjusted by bending the float arm, 
but this is not considered good practice. All Zenith carburetors 
bear a scratch-awl mark on the side of float chamber which 
indicates the gasoline level. 

Level test gauge: On all models except 8T and 8V it is neces
sary to use a level test gauge to set the fuel level properly, be
cause when the float cover is removed the gasoline level drops 
(not on STand 8V models) . Three gauges are required to fit 
all makes of Zenith carburetors (one each for models L, 0, and 
T) and the price is $2.50 each. (Can be obtained of Zenith
Det,roit Corp., Detroit, Mich., or at Zenith service stations.) 



INSTRUCTION No. 101 

PACKARD CARBURETOR: Model426-433 1 ; Construction; Adjustments 

PACKARD CARBURETOR (Model 426-433) 1 

The Packard carburetor as used on the 426-433 
six-cylinder car and 336-343 eight-cylinder car is 
similar in principle of operation to previous models, 
as explained on page 140. The carburetion mixture 
is heated and vaporized by means of an exhaust 
heated intake manifold. 

Gasoline System 
General principle: The gasoline supply of 21 

gallons is carried in the main tank at the rear of the 
frame. From there it is drawn to a vacuum tank on 
the dash by suction from the engine. From the 
vacuum tank it flows to the carburetor by gravity. 

Gasoline gauge: A gauge (the Grolan, similar to that shown 
in Fig. 16, page 650) is mounted on the instrument board to 
indicate the amount of gasoline in the tank. 

Gasoline filter: To prevent water and sediment from accumu
lating in the carburetor, a gasoline filter is located below the 
vacuum tank in a plainly visible position. 

1 Refers to six-cylinder cars (model 126-433). The model 
336-343 eight-cylinder carburetor is simila r . 

Carburetor 
The carburetor is of the automatic float-feed air

valve type, with a single stage spray nozzle and a 
cylindrical mixing chamber. 

Carburetor control: The throttle (5) (Fig. 1) of 
the carburetor may be operated either by means of 
the throttle lever on the steering wheel sector or the 
accelerator pedal. 

The accelerator pedal is set to have a clearance of 
l 6 " between pedal and top of toeboard when 
throttle is wide open. A clearance is necessary in 
order to obtain the full range of throttle opening. 

The primary air intake contains a shutter (29) 
which is normally open and not in use when running. 
This shutter is operated by the carburetor control 
on the instrument board, which also operates the 
auxiliary air valve and is used to choke the engine for 
starting when cold. 

Fig. 1. .Sectional view of the Packard six carburetor, as used on model 426-433 (also applies to the eight, model336-343). 
Names of parts: 1, air valve spring cap; 2, air valve spring adjusting lock nut at top of air valve stem; 3, carburetor body; 

4, throttle valve shaft; 5, throttle valve; 6, throttle valve shaft screw; 7, throttle valve adjusting screw; 8, throttle shaft lock 
screw; 9, throttle valve shaft; 10, carburetor fl oat chamber needle valve cap; 11, float chamber cover assembly; 12, float 
chamber cover screw; 13, float chamber needle valve collar; 14, float balance weight; 15, float assembly; 16, float chamber 
needle valve; 17, float chamber needle valve seat; 18, gasoline inlet tube connection screen; 19, gasoline inlet tube connection; 
20, gasoline inlet tube conner·tion screw; 21, gasoline inlet tttbe connection gasket- small; 22, gasoline inlet tube connection 
gasket-large; 23, body plug gasket; 24, spray tube gasket; 25, body plug; 26, spray or nozzle tube; 27, air shutter shaft; 
28, air shutter shaft screw; 29, ai r shutter; 30, body; 31, spray mixing tube or venturi; 32, air valve; 33, air-valve tube 
gasket; 34, air-valve tube screw; 35, air-valve camshaft and lever assembly; 36, air-valve cam collar; 37, air-valve seat; 
38, air-valve seat; 39, air-val ve spring-large; 40, air-valve stem and assembly; 41, air-valve spring-small; 42, air-valve 
spring nut; 43, air-valve spring adjusting nut. 
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By pulling the carburetor control all the way out, 
the auxiliary air intake is completely closed and the 
primary intake practically closed, allowing a very 
rich mixture to be drawn into the cylinders. 

The control should be pushed in, at least part way, 
as soon as the engine has started firing. 

The throttle valve (5) is of the butterfly type and 
is located in the carburetor body above the spray 
nozzle (26). It is controlled by a hand lever on the 
steering wheel and by the accelerator pedal. 

An adjustable stop screw (7) holds the throttle 
valve (5) slightly open and allows a small amount 
of mixture to reach the cylinders with the throttle 
lever above the steering wheel in the closed position. 
The minimum amount of mixture for idling is thus 
supplied. 

To increase the minimum speed, loosen the check 
nut (8) and turn the set screw (7) to the right. To 
decrease the speed, back off the set screw. 

The auxiliary air valve (32) is in a housing forward 
of the mixing chamber and is controlled by the ten
sion of two springs (39, 41), one within the other. 

At low speed most of the air is admitted through 
the primary air intake around the spray nozzle (26). 

To prevent too rich a mixture at greater throttle 
openings, the auxiliary air valve (32) is opened be
cause of the increase in suction. The carburetor 
thus automatically produces a more nearly correct 
mixture for all engine speeds than could be obtained 
by manual control. 

The normal running position for the carburetor 
auxiliary air valve is attained when the carburetor 
control is against the instrument board. The engine 
while cold, however, will require a richer mixture 
initially than after it has become warm by running. 
This rich mixture may be obtained by keeping the 
control two or three notches out. 

Due to the thermostatic water control, the engine 
warms up very rapidly and the control should not 
be allowed to remain out of normal running position 
any longer than is necessary. 

If convenient, idle a cold engine after it has been 
started before running the car. By allowing the 
engine to heat up in this way, it will pull with greater 
efficiency when put under load.1 

Too rich a mixture supplied to an engine will cause 
a waste of gasoline, an accumulation of carbon, may 
seriously interfere with the proper lubrication of the 
cylinder walls, and is apt to foul spark plugs. 

Caution: When supplied with too rich a mixture, 
either through choking the carburetor too much in 
starting or through operating the engine with the 
carburetor control too far out, the engine is liable 
to refuse to run. 

To overcome the "loading," open throttle and 
crank the engine by the starter and with the carbu
retor control pushed against the dash. After the 
cylinders are blown out, partially close throttle and 
start the engine in usual way. 

Auxiliary air valve adjustment: Permanent ad
justment of the auxiliary air valve (32) is made by 
changing the tension of air valve springs (39 and 41). 

1 A .J/' (.031") gap at spark plugs gives a good spark for 
slow running and for hard pulling and is the best all around 
adjustment obtainable. 

2 The location of this suction tube, as applied to the carbu
retor with fuehzer, can be seen by referring to Fig. 52, page 140. 

These springs which control the action of the valve 
are, in addition, adjusted for temporarily varying 
operating conditions by means of a cam on camshaft 
(35) which is operated by the carburetor control on 
the instrument board. 

The proper adjustment for normal running condi. 
tions is obtained when the carburetor control is 
against the instrument board. To enrich the mix
ture, pull the control out as required. 

The auxiliary air valve (32) itself should be ad
justed to the leanest possible mixture at which the 
engine will idle properly when hot. 

The dash adjustment should be pushed all the 
way in and the air valve (32) should have a / 2 " 
drop from its seat when depressed to the point where 
air valve spring nut (42) touches inside spring (41). 

To check, proceed as follows: Push the carburetor 
control all the way in. Measure height of top of 
air valve stem (40) from some fixed point on the 
engine. Depress air valve until nut (42) strikes 
inside spring (41). Measure height of top of stem 
as before. The difference in these two measure
ments is the air valve drop. 

The outer spring (39) should be adjusted so that 
the air valve just touches its seat when the carbu
retor control is against the dash. Then with the 
engine warm reduce compression of this spring as 
much as possible, retaining smooth engine opera
tion. 

Make sure that air adjusting connecting rod clevis 
is so adjusted that the air shutter (29) completely 
closes when the carburetor control on the instrument 
board is pulled all the way out. 

Caution: In warm weather, or if the engine is 
warm, the mixture may be so rich if the carburetor 
control is pulled out too far that the charge will not 
ignite and the surplus of unburned gasoline may 
interfere with the proper lubrication of the cylinder 
walls. See Caution in left column. 

Suction tube: A suction tube2 leads from the base 
of the spray mixing tube (26) into the upper part 
of the mixing chamber above the throttle valve. 

The function of this tube is to prevent loading of 
the engine when it is idled or driven by the car in 
coasting with the clutch engaged. This is accom
plished by the tube removing the gasoline which 
collects in carburetor body due to condensation. 

It also prevents loading under continued low 
throttle driving and aids in giving immediate re
sponse in acceleration. 

Failure of the suction tube to function properly is 
evidenced usually by gasoline dripping from the 
carburetor and by loading of the engine as described. 

The cause of failure would be air leakage into the 
tube or connections, or, more frequently, clogging 
of the passage way either in the tube elbow or carbu
retor body. 

The best way to clean this passage way is to re
move the tube and blow it out, together with the 
lower elbow connection and the drilled leads in the 
carburetor, with compressed air. 

Float-level adjustment: The needle valve (16) (Fig. 1) must 
have not less than 6

7
4

11 movement . Solder collar (13) and needle 
valve after adjusting. With gasoline level Ys" below top of 
tube (26), float weights (14) must be approximately horizontal 
(position as shown in Fig. 1). 
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MISCELLANEOUS 

The relation of the ignition spark gap to good 
carburetion is important. On pages 1241, 1299, 
1301 remarks on the size of gap to use are given, and 
while a wider or maximum gap is desirahle aHer 
engine is running, there may be trouble in starting 
a cold engine if the gap is too wide. One reason for 
this is, that when starting motor is placed in opera
tion, the primary voltage is lowered to about 4 volts 
(see page 232: "ignition operates under three differ
ent voltages, 4, 6 and 8 volts"), consequently the 
secondary voltage delivered to the spark plug is 
considerably lowered, and at this time, when engine 
is cold, when gases are semi-liquid, and when a hot 
spark is needed, the weakest is produced. 

A spark-plug gap of .030" or .031" CV'), is con-

sidered good for slow running, and many repairmen 
set the gap to .030" or .031", but on some engines 
where compression is high and starting is difficult a 
gap of ahout .021" to .025" (which is an average) 
would probably be better. ·while this gap is neither 
the best gap for starting, nor for proper running 
operation, it is probably better with some ignition 
systems, whereas on other systems the .030" or .031" 
gap is best. The gap recommended by the manu
facturer of the car or of the ignition system produces 
the best results under normal conditions. 

A thermostatic spark plug produced by The Moto-Meter 
Co. Inc., When cold, as it would 
be in starting the engine, the gap is set .015", but when engine 
warms up the thermostatic action of the metal causes the gap 
to increase to .030". 

CARBURETOR MANUFACTURERS 
American Carburetor Co., New York, N.Y. "Solex." 
Beach Carburetor Co., Belleville, N.J. 
Beacon Bronze Co., Cedar St., Beacon., N.Y. "Tolmie." 
Beneke Mfg. Co., Chicago, Ill. "Rayfield." 
Bennett Carburetor Co., Minneapolis, Minn. 
Breeze Metal Hose & Mfg. Co., Newark, N.J. 
Byrne, Kingston & Co., Kokomo, Ind . "Kingston." 
Carter Carburetor Corp., St. Louis, Mo. 
Detroit Lubricator Co., Detroit, Mich. "Stewart." 
Duff Engineering Co., R. A., Nebraska City, Neb. 
Ensign Carburetor Co., Los Angeles, Cal. 
General Accessories Co., Pontiac, lVIich. "Scoe." 
Gilll\Ifg. Co., Chicago, Ill. 
Haling Carburetor Co., R ochester, Minn. 
H offman Bronze & Aluminum Casting Co., Cleveland, Ohio. 

"Hofcast." 
Holley Carburetor Co., Detroit, Mich . 
Johnson Co., Detroit, Mich. 
Juhasz Carburetor Corp., 244 W. 49th St., New York, N.Y. 

Justrite Carburetor Co., Detroit, Mich. 
l\Iac Carburetor Co., Detroit, Mich. 
Marvel Carburetor Co., Flint, Mich. 
l\1aster Carburetor Co., Los Angeles, Cal. "Econo-Mist." 
Miller Mfg. Co., Harry A., Los Angeles, Cal. 
New Air-Friction Co., Dayton, Ohio. "Air-Friction." 
Penberthy Injector Co., Detroit, Mich. "Ball & Ball." 
Stokes Carburetor Co., Hampton Bays, N.Y. 
Stromberg Motor Devices Co., Chicago, Ill. 
Swan Carburetor Co., Cleveland, Ohio. 
Swartz Gasser Co., Indianapolis, Ind. 
Tillotson l\Ifg. Co., T oledo, Ohio. 
U. & J. Carburetor Co., Chicago, Ill. 
Wheeler-Schebler Carburetor Co., Indianapolis, Ind. 
Winfield Carburetor Co., Glendale, Cal. 
Zenith-Detroit Corp., Detroit, Mich. 

For carburetor make and size used on different passenger cars, 
see pages 1055, 105~; for trucks, see page 966; for tractors, see 
page 996. 

This list is as of 1927. See Addenda, p . 42, for later list. See a lso, Addenda, p. 78, for "Specifications of Carburetors," "Fuel and 
.L :~brication Systems." 



INSTRUCTION No. 102 
GASOLINE FUEL-FEED SYSTEMS: The Stewart Vacuum Fuel-Feed System; 

Principle of Operation; Care; Maintenance; Adjustments and Installa
tion. The Autopulse Magnetic Fuel Pump; Principle of Operation 

THE STEW ART VACUUM GASOLINE FUEL FEED SYSTEM 

General Description 
The Stewart tank has two separate chambers

the inner or vacuum chamber (M) and the outer 
or reserve chamber (N) (see Fig. 1). 

The cover and, therefore, the inner chamber has 
three openings: 
1. The fuel inlet (A), which is connected to the main 

supply tank. (The fuel passes through the 
screenS.) 

2. The vacuum opening (P), which is connected to 
the intake manifold from (J) (as in Fig. 2). 

3. The atmospheric opening (K). 
The outer or reserve chamber also has three 

openings. 
1. At the top the opening (H) to the atmosphere 

at all times through vent tube (K) and atmos
pheric passage (H). 

2. In the bottom, opening (D). This is closed by 
drain cock or pipe plug which may be removed 
for draining or cleaning the tank. 

3. Outlet (E) which is connected to the carburetor 
float bowl. 

Fig. 1 

How It Operates 

The pumping action of the pistons in the engine 
creates a suction or vacuum in the intake manifold. 

By connecting the Stewart tank to the intake 
manifold, air is withdrawn from the inner chamber, 
thus reducing the pres~ure below that of the atmos
phere. The fuel in the main supply tank being 
under atmospheric pressure is forced into the inner 

1 A good example of an air-pressure gasoline fuel-feed system 
is the Cadil!•><• . See Instruction 97, Fig. 1, page 1283. 

chamber (this action is commonly called suction) 
from where it flows to the outer chamber, as ex
plained later. 

As the Stewart tank is always installed at a point 
higher than the carburetor, the fuel flows by gravity 
to the carburetor. Fig. 2 shows the relative position 
of the Stewart tank and the carburetor. 

By means of an arrangement of four levers and 
two springs, float (F) in the inner or vacuum chamber 
(M) operates the vacuum valve (B) and the atmos
pheric valve (C). 

When the vacuum chamber (M) is empty the 
float is down, as shown in Fig. 3, the atmospheric 
valve (C) is closed and the vacuum valve (B) is open. 

The suction of the intake manifold is applied to 
the inner chamber (M) through the vacuum con
nection and open vacuum valve (B) and reduces the 
pressure in inner chamber (M) below that of the 
atmosphere. This closes flapper valve (G), as outer 
chamber (N) is at atmospheric pressure. 

Fuel from the main supply tank is, therefore, 
forced into inner chamber (M), through screen (S) 
and fuel inlet (A), as this also is at atmospheric 
pressure. 

As inner chamber (M) fills with fuel float (F) rises. 
As float (F) reaches the top of its stroke the spring 
lever is pushed above pivot (Z) causing the springs 
to lift the valve lever which closes vacuum valve 
(B) and opens atmospheric valve (C), allowing 
atmospheric pressure to be established in chamber 
(M). 

As the pressure in both chambers is now equal 
the fuel flows by gravity through flapper valve (G) 
into outer or reserve chamber (N) allowing the 
float (F) to drop gradually. 

As the float (F) reaches the bottom of its stroke 
the springs are pulled below pivot (Z) and the valve 
lever opens vacuum valve (B) and closes atmos
pheric valve (C). The intake manifold vacuum 
agaiJ?- lowers ~he :pressure in inner chamber (M), 
fuel IS forced mto mner chamber and the operation 
is repeated. 

This operation is continued at a rapid rate until 
the fuel level in chamber (N) comes to a balance 
with the fuel level in chamber (M) and operates 
thereafter as the carburetor demands the fuel. 

As the gravity chamber (N) is always open to the 
atmosphere, through passage (H) and vent tube 
(K), a perfect, even flow of fuel to the carburetor 
is maintained by gravity. 

Typical installation of Stewart vacuum fuel feed 
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Fig. 3. Top cover and lever assembly and float and stem 
assembly. 

Filling the Tank on First Starting 

Close the throttle to establish the greatest vacuum 
in the manifold, and turn over the engine with the 
starting motor for about ten seconds, or while count
ing ten slowly. Wait a few seconds to allow the fuel 
to flow to the carburetor, then start the engine as 
usual. 

Some tanks have a hole in the top with a pipe 
plug in it to provide a more direct means of priming 
the carburetor. A pint will be ample. 

Care of the Stewart Vacuum Tank 

No care whatever is required of the tank and it is 
quite unlikely that you will ever have to touch it 
because of any imperfect functioning of the tank. 

Instructions for Disassembling 

It is not necessary to remove the tank from the 
car to repair it. When the cover is removed the 
float and operating mechanism is found attached. 
The inner shell (M) may be lifted out, exposing the 
flapper valve. 

1. Disconnect the fuel line (U) and vacuum line 
(J) connections. 

2. Remove the eight screws from the top. 

3. Loosen the cork gasket by running a knife under 
it. In the new tanks only one gasket is used. 
The inner shell has a narrow flange so that the 
gasket covers both the flange and the screw holes 
in the outer shell. This gasket is wider than the 
old one formerly used. 

4. Lift the cover with the mechanism and float 
attached. 

5. Lift out the inner shell, if required. 

To Reassemble 

1. Replace the inner shell. 

2. Replace gasket in position, with the large hole 
in edge over the vent tube (H) in the outer shell. 

Before replacing the gasket be sure there are 
no broken or dama~ed places. Be sure there are 
no pieces of gasket or other foreign matter on the 
cover or shell. The gasket is soft enough to take 
up small irregularities in the surface if they are 
clean. 

3. Replace the cover with the mechanism attached. 
In doing this, be sure that it is placed so that the 
short vent tube in the outer shell is directly under 
the corresponding vent opening in the cover. 
Also be sure, as the cover is lowered, that the 

float stem enters the guide, as shown in Fig. 1. 
If it enters as it should the mechanism will not 
trip unless the tank is half full of fuel. The tank 
cannot operate unless the stem is properly 
entered. 

·L Insert the eight cover screws and tighten them. 
!J. Connect the fuel and vacuum lines. 

Possible Troubles; Their Causes and Remedies 

General: It is very seldom that there is any 
trouble with the mechanism of the tank. Prac
tically all reported failures of the fuel supply are 
found, on careful investigation, to be really failures 
of some part foreign to the tank itself, such as the 
carburetor, clogging or leaking of connecting lines, 
etc., as described below. 

Failure to Draw Fuel 
1. Air leak in vacuum line or fittings. Air leak 

in supply line or fittings from supply tank to vacuum 
tank. 

This may be caused by loose or broken fittings at 
the vacuum tank, supply tank or manifold or by 
split, broken or worn tube. It will be most likely 
to prevent operation on open throttle, but will not 
cause total failure unless the leak is very bad. 

To repair, replace broken tube or fittings or tighten 
loose fittings. 

2. Plugging of supply tank vent (usually in the 
filler cap). This may also cause some gasoline to 
be forced out of the vacuum tank vent, due to ex
pansion of the gas in the supply tank creating a 
pressure. 

3. Restriction in supply tube (U) (Fig. 2). Any 
restriction will limit the flow of fuel. Restriction 
may be caused by dirt clogging the screen (S) (Fig. 
1) at the vacuum tank or the entrance to the tube at 
the supply tank, especially when a valve or screen 
of any kind is used. 

It may also be caused by a sharp bend in the tube 
or dirt clogged in the tube at bends, etc. 

Over-Rich Mixture or Flooding Engine 

Float leak: A leak in the float will cause it to fill 
partly, fail to open promptly, or at all, the atmos
pheric valve and close the vacuum valve. This will 
cause gasoline to fill the inner chamber and be drawn 
through the vacuum valve into the manifold, result
ing in an over-rich mixture or flooding the engine, 
especially on idling. 

To repair, see "Instructions for Disassembling." 

Punch a very small pin hole in the float and empty 
it of fuel. Solder the leak and the pin hole, then 
test by immersing it in a pan of hot water. If no 
bubbles are seen, the float is air tight. 

2. The vent tube (K) or passage (H) may become 
clogged with dirt, which will cause a failure of fuel 
to flow from the outer chamber to the carburetor. 
Clean out the affected part. 

3. The atmospheric valve (C) may not seat prop
erly, due to dirt, corrosion, etc. This will prevent 
building up of vacuum in inner chamber, and if it 
will not seat tight by cleaning, a new valve or seat 
may be necessary. (Examine this valve from above 
by removing sleeve SA.) 

If the vacuum valve (B) does not seat properly, 
there will be a continuous flow of air coming in 
through the atmospheric valve and out the vacuum 
valve while the tank is dumping. This will not 
interfere with the operation of the tank or engine. 
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4. The atmospheric valve (C) may fail to open 
under extreme conditions of high vacuum in inner 
chamber and weak springs. 

As the vacuum valve does not close till after the 
atmospheric valve opens, fuel will he drawn through 
the vacuum valve into the manifold and cause a too 
rich mixture. This condition is prevented on all 
tanks of 1924 and later make, by the float lever 
striking the valve lever and opening valve (C). 

A sufficiently high vacuum in the inner chamber 
to cause failure of some earlier model tanks may be 
caused by plugging the supply tank vent, too small 
a delivery pipe from the supply tank, kinks in it or 
clogging of screen (S). 

, 5. On a car that has been idle for some time with 
gas left in vacuum tank, the flapper valve may leak, 
permitting air to flow in sufficient quantities to 
prevent the vacuum building up in the inner cham
ber. 

This is usually due to dirt under the valve or 
corrosion. Dirt can generally be washed out by 
pouring a small amount of fuel in the plug opening 
at the top. In rare cases the bakelite valves that 
were first used failed to seat because of capillarity 
between the upper end of the flapper and the ~alve 
body. This is cured by installing a new valve which 
has a small boss on the upper end. 

Test the valve by holding up to the light. If it 
appears very slightly bent, press the valve down 
moderately with the finger, if this closes the valve 
it is 0. I<. If not, a new valve must be installed. 

6. Corrosion of the flapper valve seat may cause 
the flapper to stick and prevent the fuel from flowing 
to the outer chamber. 

7. Noise, in some of the older tanks which used 
brass flappers, a rattle was produced at certain 
speeds. This has been eliminated by the use of 
bakelite flappers and by a bakelite washer in the 
float stem guide. Replace the inner shell and valve 
assembly with a new one. 

Vent Tube:~ Overflow 

The air vent allows an atmospheric pressure to be 
maintained in the lower chamber, and also serves 
to prevent an overflow of gasoline in descending 
steep grades. If once in a long while a small amount 
of gasoline escapes, no harm will be done and no 
adjustment is needed. 

However, if the vent tube regularly overflows, one 
of the following conditions may be responsible: 

a) Air hole in main gasoline tank filler cap may 
be too small or may be stopped up. The expansion 
of the gasoline vapor causes a pressure which forces 
the fuel into the vacuum tank and out the vent. 
If the hole is too small, or if there is no hole at all, 
the system will not work. Enlarge hole to one
eighth-inch diameter, or clean it out. 

b) If pressure system was displaced by vacuum 
feed, the pressure system may not have been dis
connected: if so, disconnect same. There must be 
no pressure in the main gasoline tank. 

c) The vacuum tank may be too close to the hot 
engine, in which case place it farther from this source 
of heat. 

You can also remedy the overflow by attaching 
a length of tubing to the vent connection and carry
ing it to the highest point under the hood. 

d) The vacuum tank may not be installed quite 
high enough above the carburetor. If the bottom 
of the tank is not three inches above the carburetor, 
raise the tank. 

Replacing Pressure Fuel System with tht~ 
Stewart V aeutnn Fnel Feed 

Systent 
When the Stewart vacuum fuel system is sold direct to a car 

owner, the following parts and fittings are supplied: 

One Stewart vacuum tank, with bracket. 

One solderless coupling. 

Three solderless elbows. 

The Stewart vacuum tank is installed on the engine side of 
the dash. If the tank cannot be installed under the hood it may 
be placed on the driver's side of the dash. 

Fig. 4. Outside shell assembly, showing brackets. Bolts or 
screws t o fit the holes in brackets can bel" or 1"/'; ~"preferable . 

Bear in mind these four points in placing and attaching the 
vacuum tank: 

1. The top of the Stewart vacuum tank must be above the 
level of gasoline in the main supply reservoir when full, even 
when the car is going down steep grades. 

2. The bottom of vacuum tank must be not less than three 
inches above carburetor. 

3. Do not install Stewart vacuum tank directly over gener
ator, nor over any terminals on which gasoline could possibly 
leak. 

4. It is usually necessary to ream the carburetor float valve 
hole to about double its present area to permit a sufficient flow 
of fuel by gravity from the vacuum tank for open throttle 
operation. 

Where necessary to bend tubing, do so with a round bend, 
so that the diameter of the tubing is not made smaller at the 
bend and so that there are no sharp curves. Never cut the tube 
with shears, use a hacksaw or file, and square the end. 

Attach the vent tube as shown in Fig. 1. See that the com~ 
pression collar 17741 is in place, with flat side down, and that 
the tube goes in as far as possible before the sleeve is screwed 
down. 

Screw into the bottom of the vacuum tank the coupling elbow 
like the one marked (E), Fig. 1, and two of these into the top 
at (U) and (J). 

Drill and tap the intake manifold for connecting the vacuum 
line, as shown in Fig. 2. Be very careful to avoid tapping at a 
point in the manifold which is protected by a water jacket. 

Into the hole which you have tapped, screw a coupling elbow. 
Turn this elbow down hard so as to make an air tight joint. 

Be sure you connect this to the proper opening which is 
marked "vacuum line" on the t op of the tank. 

Join the tubing with the coupling elbow, as shown in Fig. 1. 

Unscrew the nut (L) and remove the wedge ring (0). 

Slip the end of the tubing through the nut (L), then through 
the wedge ring (0 ) .-( Continued on pag e 13 07) 
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Figs. 5 to 9. The operation of the Stewart vacuum tank is explained in the illustrations and text below as follows: 

Fig. 5. View showing interior of vacuum tank with mechanism in position at the start of the cycle of operation. Float (A) is in its lowest position. Springs (B) are below valve lever pivot(C), 
producing a tension downward on the valve stem lever, holding the atmospheric valve (E) closed and the vacuum valve (D) open. 

Air is being exhausted from inner vacuum, or operating chamber (M). Flapper valve (F) is closed, because pressure inside of outer reserve chamber (N) is greater than that inside of operating 
chamber (M ) . 

Gasol!ne (G) is flowing into operating chamber(M). 

Fig. 6. View showing float (A) rising due to gasoline (G) flowing into operating chamber which raises the level of the gasoline. Note that springs (B) are also moving upward with their 
fulcrum (H) at. the extreme right end. Vacuum valve (D) st.ill open, atmospheric valve (E) closed; flapper valve (F) still closed. 

Fig. 7. View showing float (A) still rising and in a higher position. Springs (B) are now slightly above center of valve lever pivot (C), producing a slight tension in an upward direction . This 
will cause the lever to snap upward (see view in Fig. 8). Vacuum valve (D) still open, atmospheric valve (E) closed, flapper valve (F) still closed. 

Gasoline (G) flowing into operating chamber. 

Fig. 8. View showing float (A) in highest position. 
to the operating chamber. 

Springs (B) above valve lever pivot (C); lever having moved upward thus closing the vacuum valve (D) and opening the atmospheric valve (E) 

Gasoline ceases to flow from the main tank as the suction is broken. Atmospheric pressure (see pages 1073, 113 for meaning) now exists in both operating and reserve chambers. 
The level of the gasoline in the operating chamber (M) being higher than that in the reserve chamber (N), causes the gasoline to flow into the reserve chamber (N) through the flapper valve (F) 

Fig. 9. View showing float (A) descending, with leTel of gasoline in operating chamber lowered to a point where the float (A) and springs (B) are in position, producing a tension below valve 
lever pivot (C), which will move the valve lever downward, opening the vacuum valve (D) and closing the atmospheric valve (E), at which time the operation shown in Fig. 5 will take place again. 

Note: The reference letters on above illustrations differ from those in preceding illustrations (except M and N which correspond). The vacuum tank shown in Fig. 1 page 1303, is a later deYelop
ment and has the improved float operating mechanism (see T, Fig. 1, page 1303 and Fig. 3, page 1304). The principle of operation is the same however. 
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(Continued from page 1305). 

Put the end of the tubing into the coupling elbow, slip the 
nut (L) over the ring (0) and tighten it on the threads on the 
elbow. 

The inside walls of the nut so press upon the wedge ring that 
it binds upon the tubing, and thus makes an absolutely liquid 
and air-tight joint. 

Make connection (E), from the carburetor to the bottom of 
the vacuum tank, and connection (U), between the top of the 
vacuum tank, marked "fuel line" on cover and the old fuel line. 

As the fuel line in different cars varies in size it may be neces
sary to procure a coupling nut of a size at one end to fit the 
Stewart five-sixteenth-inch connection and at the other end to 
fit the old tube. 

Replacing Gravity Fuel Feed with the Stewart 
Vacuum Fuel Feed System 

When the Stewart vacuum system is to be installed on cars 
having the gasoline tank under the front seat, or in a compart-

ment at the rear of the car, the most important point to be 
remembered is the location of the air vent. The air vent posi
tively must be placed at as high a point as is possible under the 
hood. 

Regular instructions on preceding pages cover all the opera
tions necessary to install the system. 

The vacuum tank should be placed at a point where the top 
of the tank at the very least is above the level of the top of the 
gasoline tank under the seat. It should be placed higher, if 
possible. The best location for the tank is on the engine side 
of the dash. On some cars it will not be found possible to place 
the vacuum tank on the dash, and in such cases the tank can be 
fastened to the intake manifold. It will not be difficult to 
make a bracket for this purpose. (Manufacturers are Stewart
Warner Speedometer Corpn., Chicago, Ill.). 

See page 7 52 for the Kingston Autovac Gasoline Fuel Feed 
System. 

See page 112 for the air-pressure system. 
1283, Fig. 1) is a typical example of this type. 

(page 

AUTOPULSE MAGNETIC FUEL PUMP 

Purpose: This electric gasoline pump is manu
factured by the Ireland & Matthews Mfg. Company, 

under the Lea patents. It was de
signed with the object of supplying a fuel system 
that will furnish a positive supply of gasoline under 
any condition of grade, hill, climate, or speed, and 
to operate independent of any condition of vac
uum in the manifold or air pressure in the supply 
tank. 

The Autopulse is connected directly to the carbu
retor suction line, and a wire terminal from the 
device is installed on battery side of ignition switch. 
Thus contact is made as soon as the ignition switch 
is turned on. Gasoline is then sucked from the 
main supply tank and delivered to the carbu
retor. 

Principles of operation: The metal bellows (3) is expanded by 
the magnetic pull, created by armature (10) and magnet (16). 
This forms the suction stroke and fuel is drawn through the 
gasoline line from the main supply tank, past the suction valve 
(6) into the bellows. 

The bellows is then closed by the action of the driving spring 
(14) and the gasoline forced through the outlet valve (4) into 
the carburetor float bowl. 

As soon as the carburetor is filled with fuel to the correct 
heighth, the carburetor needle valve seats and a hydraulic 
pressure is built up, in the Autopulse bellows, which holds the 
contact points (11) apart and the pumping action stops until 
the carburetor float falls again-due to lack of gasoline in the 
bowl. 

The hydraulic pressure is then broken and the contact points 
come together again, making the electrical circuit, and the Auto
pulse resumes pumping. 

After the ignition switch is once turned on the Autopulse is 
automatic in operation, and when turned off, the gasoline supply 
is cut off-in case of fire, for instance, from the engine . 

Due to the fact that its suction power is so great, it is not 
necessary to prime the Autopulse-as it picks up the fuel itself. 

Service Suggestions 

In case of accident, it is generally advisable to replace the 
unit with a new one. Do not remove brass screw (4). 

Only the upper chamber normally contains fuel as indicated 
by the arrows in the illustration. Should a leak occur, possibly 
due to defective material, the fuel will drain down and onto the 
breaker contacts. These will then, in time, become carbonized 
or greasy and will cause the operation to become more or less 
erratic or even fail. A leak will develop gradually and this 
warning is given while it is still so small that it will cause very 
little inconvenience. 

Operation for considerable traveling can be obtained after 
this warning is given, by observing the following instructions: 
First, sharply rap the top of the pump with a block of wood while 
the current is applied. This will usually produce results and 
may be all that is required. If this is not sufficient cut off the 
ignition' switch, remove the cap screw (13), the magnetic shell 
(15) and allow the fuel to dry off somewhat. Clean the contacts 
with a file or linen cloth (no fuzz). Replace shell, driving spring 
and screw. Remember the unit will not operate without the 
ma~:netic shell. 

Fig. 10. Cut-away perspective drawing, actual size, of the 
Autopulse. (1) outlet to carburetor; (2) inlet of gasoline. 

The device is practically sealed against outside leakage and 
there is no danger of fire from an inside leak. It is almost 
impossible to fire gasoline under the conditions maintained with
in the Aut0pulse, and, even if it were possible, there could be 
no harm, as there is very little air to support combustion. A 
screen is provided to prevent fuzz and coarse particles of metal 
or dirt from getting into the valves. 

A restriction in the suction pipe will be indicated by the am
meter deflections. Normally the ammeter deflection cannot be 
noticed, but in case of restriction the current builds up, sup
plying more power to overcome the resistance and for a serious 
obstruction the current may build up to three amperes. Under 
this condition the deflection of the ammeter needle will be very 
apparent. Restrictions may develop in service due to the screens 
clogging or the tube may get pinched through accident. 

Access to the strainer or screen is obtained by the removal 
of cap screw (8); however, this should not be removed unless 
the ammeter indicates a restriction. In case it is removed, the 
fiber gasket (9) must be carefully replaced and preferably shel
lacked. A leak in this gasket will allow air to enter. If the 
suction valve (6) is removed, attention must be given to proper
ly replacing the cork gasket and the other parts in order. The 
spring should be placed within the pronged cap with the small 
hole up. The boss at the center of the valve should be placed 
in the hole with the polished seat up. The delivery valve (4) 
should never be removed. 



1308 DYKE'S INSTRUCTION No. 103 (Supplement) 

The electrical circuit (grounded circuit) is as follows: From 
battery to ignition swit.ch; switch to binding post on base, 
through magnet winding (16), through breaker spring, armature 
(10), base casting, through fuel pipes to battery. 

Arcing of the contacts is reduced to the vanishing point by 
means of a "short circuited" secondary winding. 

Capacity: About 7 gallons per hour through orifice ,;1/1 dia., 
while lifting 18" to 20" and on a 5 or 12-volt battery. 

Fuel pipe: For full capacity use f 11" tubing; for installation 
where capacity is less than 6 gallons per hour use ~" tubing; 
for duplex delivery use i'/' tubing. 

INSTRUCTION No. 103 

AIR CLEANERS:1 Purpose; Types; Construction 

Air Cleaners 

Air cleaners are devices placed at the main air 
intake of carburetors, their purpose being to remove 
the road dust and deliver clean air to the carburetor. 

It is said that automobile engines consume an 
average of 9,000 gallons of air for every gallon of 
gasoline and that if the air, containing road dust 
is placed under a powerful microscope it will be 
found that a portion contains minute particles of 
silica, an abrasive element, and also sand. 

One manufacturer of an air cleaner states that 
tests have proved that 25 per cent to 75 per cent of 
the formation of carbon is silica or road dust and 
only from 5 to 25 per cent is actual carbon. Hence 
it is readily seen that by removing the road dust, 
carbon formation can be reduced considerably, as 
well as the wear on the moving parts. 

Whether or not all road dust contains silica 
depends upon the locality and the kind of road dust, 
but there is no doubt that a large percentage of most 
road dust contains particles which are sharp, 
irregular crystals, hard enough to scratch the cylin
der walls. 

The air cleaner is not a new device. It has been 
used on tractor engines for a number of years. 

Types of Air Cleaners 

There are two major types of air cleaners: the 
wet and the dry types. 

An example of the wet type is shown on page 989, 
which uses water to wash the air. On other makes 
oil is used instead of water. 

The dry type 
The principle 

of construction and action may be: (I) filter; (2) 
centrifugal; (3) inertia. 

Examples of some of the different makes of dry 
types of air cleaners are given below. 

Fig. 1. The Pro
tectomotor, a filter
ing type of air 
cleaner, which filters 
the air through very 
fine textile fabric. 
It is claimed that 
the effective filtering area is two 
hundred times the area of the car
buretor air intake opening. 

Operation: Air enters a large number of small openings (1) 
in outer shell at low velocity, and thus the coarse particles of 
dust are separated by gravity; specially constructed fil•~ring 
material (2) consisting of a frame of galvanoid steel wire cloth 
covered with a piece of specially prepared felt, chemically 
treated, removes even the finest (those that cause wear) particles 
of dust, but readily permits air to pass through. Clean filtered 
warm air passes through this outlet to carburetor and engine, 
with the fine dust entirely removed. 

Care: Under average conditions it needs no attention for 
25,000 miles of use. However, when the car or truck is exposed 
to dust conditions such as are encountered on country roads or 
on construction work, the manufacturers recommend the clean
ing of the felt every six months or every 5,000 miles of driving. 

To clean: Unscrew the cap at the top of the retaining bolt 
and apply an air hose such as is used for inflating tires. With a 
few turns of the bolt in order to distribute the cleaning air blast 
throughout the interior of the fins. the insert is effectively 
cleaned. 

Fig. 2. United air cleaner. 
This air cleaner uses what is termed 
by its manufacturer as a combina
tion of centrifugal and centripetal 
force to eject the particles of dust 
and dirt from the air entering the 
carburetor. How this air cleaner 
is applied to a carburetor main air 
intake and its principle of action are 
described as follows: 

Operation: The action 
depends upon 

centrifugal force. 

Suction of the piston, during 
inlet stroke, draws air through the 
main air intake of the carburetor. 
With this device placed over the 
main air intake of carburetor the passage of air through the 
cleaner turns the rotating member by means of a small fan. 
This fan is attached to a horizontal disk with four vertical 
vanes which by centrifugal force throw off and separate from 
the air stream particles of dust and dirt. 

The lift valve moves up and down on a pin through its center. 
At extremely high speeds the suction of the engine raises this 
valve, thereby allowing the greater volume of air to pass into 
the carburetor. 

The valve remains closed, however, at the driving range be
cause the suction of the engine is not great enough to raise it 
except at high speeds. 

Clean air freed of dust, dirt and grit is drawn through the 
lift valve, as shown by arrows, into the carburetor past the 
spray nozzle where it mixes with gasoline and thence passes 
into the combustion chamber of engine. 

Here is the principle in simplified form: you have seen the 
long chute down which the little folks slide in playgrounds and 
amusement parks. Now imagine that the youngsters were 
landed on a rapidly revolving circular table which wes perfectly 
smooth. The youngsters would be deposited somewhere be
yond the edge of the table very quickly. 

The particles 
of dust, dirt and grit slide down an air current or chute on to a 
rapidly revolving table and are instantly shot over the edge. 
Being heavier than air, they are shot out of the way at a tre
mendous velocity. 

Care: The bearing of the cleaner is supplied with felts which 
are thoroughly soaked with oil at the time the cleaner is assem
bled. In addition to this, oil bronze bushings of durex metal 
are used as guide bearings. The entire weight of the moving 
part lies upon a hardened steel ball which is highly polished, 
and because the weight of the moving part is extremely slight, 

1 There are many other makes of air cleaners not shown here. 
See automobile trade magazines for advertisements. 

For later types of air cleaners see :Supplementary Index of Dyke's Automobile E'-llcyclupt:dia. 
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the oil in the felts is sufficient to lubricate the moving parts for 
several years. 

Fig. 4. 
AC 

eentrifugal 
type. 

Operation: 
The air cleaner 
is placed in the 
main air intake 
of carburetor. 
The principle of 
operation is sim
ilar to that of 
the familiar 
cream separa
tor, in that 
centrifugalforce 
is used to sep
arate two sub

stances of different specific gravities-air and 
dust. 

Suction of engine pistons during intake 
stroke draws dust-laden air through (1); centrif
ugal force separates the dust particles from 
the air, throwing them against the side walls 
of the cleaner as at (2); the spiral movement 

of the dust along inside surface of cleaner wall brings it to rear 
circular end (3); dust is forced through small outlet (4) ; dust 
collects in removable container (5); clean air, indicated by 
white arrows, rotating spirally in center portion, strikes direct
ing plate (6) and screws itself out of cleaner; straightened cur. 
rent of clean air leaves cleaner to enter carburetor. 

Care: There are no moving parts. The only need of care is 
to clean the dust trap (5) when it becomes filled. This fills on an 
average of about 15,000 miles of driving over fairly dusty 
roads. 

Fig. 5. Handy centrifugal type. 

Operation: The sectional view shows the simple internal 
construction. The dusty air is drawn through the vanes 
at the top entrance of the cleaner, causing a rapid, whirling 
motion to be imparted to the incoming air and the dust is 
separated by centrifugal action, just as cream is separated from 
milk in cream separators, and discharged through the outlet at 
the bottom. 

The clean air is reversed in its direction, passing down through 
the stand pipe in the center of the cleaner into the carburetor 
by the suction of the engine pistons. There are no moving 

parts and the only atten
tion is a periodical clean
ing to remove any accu-· 
m11lation that might occur 
under unusual operating 
condition~~ . 

Fig. 6. 

type. 

Stromberg 
centrifugal 

Operation: The air en
ters uniformly through a 
series of vanes around the 
top. A coarse screen pro
tects these vanes from 
flying stones and large 
particles of dirt. 

The homogeneous rota
tion of the whole body of 
air produces a sharply de
fined separating effect and 

the dirt particles are 
thrown to the bottom 
of the cleaner chamber 
as the air turns up
wards (note illustra
tion). 

Connected to the 
bottom part of the 
cleaner chamber is an 
ejector system oper
ated by pressure from 
the engine exhaust. 

The system il5 so 
proportioned t.hat at 
all engine speeds and 
loads there is a slight 
draft of air from the 
bottom of the cleaner 
chamber, at the point 
where the dirt is sep
arated, out through 
the ejector nozzle. 

By this means the dirt separated from 
the air is drawn out of the cleaner and 
deposited back on the ground where it 
came from. 

INSTRUCTION No. 104 

SUPERCHARGERS:1 Purpose; Advantages; Types 

Superchargers1 

The idea of using a blower for forcing a mixture 
of gasoline and air into the cylinders of an engine is 
not new, but the first practical application of it, 
according to available records, goes back only to 
1923 at the running of the French Grand Prix at 
Tours. 

In that race three Fiats were equipped with blow
ers, or superchargers, and the first part of the race 
(~Iearly demonstrated the Fiats as having much 
greater speed and power than the other entrants. 

One thing, however, had been overlooked. All 
the tests had been previously made in the laboratory 
and on stretches of paved road, whereas the Grand 
Prix was held on a dusty road. The natural result 
was that one by one the cars were marooned at the 
pits, the cylinders, pistons, and other working parts 
literally worn out from the dust and fine stones taken 
in through the supercharger. No provision had been 
n:ade to keep these foreign particles out. 

t From Motor Aoe (May 21, 1925), copyright 
by the Chilton Class Journal Co., 1925. 

What Supercharging Means 

But while the three Fiats went down in defeat, 
the supercharger came out victorious and proved its 
worth beyond a doubt. The performance of the 
Fiats during the short time they ran was so note
worthy that, with the early difficulties of keeping 
out the dust easily solved, other race car builders 
immediately set out to build their mounts with 
supercharged engines. Thus, all the big races in 
Europe and the Indianapolis 500-mile race of 1924 
were won by cars with supercharged engines. 
Furthermore, it is a certainty that the small-engined 
race car of these days is out of the running unless 
fitted with this device. 

Supercharging simply means forcing a charge of 
explosive mixture of greater weight into the cylin
ders than can normally be drawn into them by the 
suction of the pistons. 

It will be appreciated that when the pistons of an 
engine move very rapidly they actually run away 
from the explosive mixture, which tries to follow 
them. The result is the cylinders never are com-
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pletely filled, and while the speed may mount, the 
actual power developed falls off, because the charge 
volume becomes less. 

The supercharger, being nothing more than an 
air compressor, puts a pressure behind the air going 
through the carburetor, and, no matter how fast 
the pistons and valves operate, this increased pres
sure of the mixture tends to fill the cylinders to the 
fullest extent possible. 

Definition of Supercharger 

The following definition of supercharger is given by Mr. 
David Gregg: t 

"A supercharger is a devi ce that can supply to the engine 
cylinders a greater weight of charge than the pistons would of 
their own accord suck in. In other words, the final pressure 
in the cylinder can be greater than when the pistons alone suck 
in the charge. 

Superchargers are divided into two classes, positive and 
centrifugal. In the positive type, such as the Roots, the pres
sure delivered by the supercharge is to a large extent indepen
dent of the speed at which the supercharger is driven . In the 
centrifugal type the pressure increases roughly with the square 
of the speed. 

Each of these types is subdivided into suction and blower 
superchargers . A suction type being one in which the carbu
retor is attached to the intake or suction side of the super
charger, a blower type being one in which the supercharger 
forces air under pressure through the carburetor." 

Advantages of Supercharging 

Supercharging makes possible an increase in 
engine power output without making the engine any 
larger. Thus, we might say, an eight-cylinder 
engine of 122 cu. in. piston displacement will develop 
considerably over 100 h.p. with a supercharger. 
The same power might be derived from a much larger 
and heavier four-cylinder engine of some 600 cu. in. 
piston displacement and operating without a super
charger. 

Fig. 1. Here is shown a cross-sectional view of two engines, 
the one at the left without, and the one on the right with a 
supercharger. 

In the illustration at the left the mixture under atmospheric 
pressure is shown by dots. This mixture enters the cylinders 
owing to the depression or vacuum created in the cylinder by 
the descending piston. When the piston moves very fast this 
depression becomes less and the engine cannot take in a full 
charge. 

That is where the supercharger comes in. As shown at the 
right, it is nothing more than a blower driven by the engine, 
usually by gears, which puts a pressure behind the charge and 
fills the cylinders more completely. The impeller of the super
charger usually is made with "entrance buckets" where the 
air comes in and the vanes usually are referred to as "diffusing 
vanes." The above illustration is purely hypothetical. 

But the advantages lie with the small, multi
cylindered, high-speed super-charged engine. In the 
first place, the small engine weighs less, has lighter 
reciprocating parts, less vibration, presents less 

1 Not from Motor Aoe; additions made by the author. 

difficult cooling problems, has better fuel economy 
and is more flexible at all speeds. · 

The small displacement engine is necessarily a. 
high-speed engine and, as conventionally designed, 
means usually the use of inlet and exhaust cams 
which insure rapid opening and closing of the valves. 
This abrupt action of the valves is naturally hard on 
the mechanism, and if ordinary cam layouts are used 
the engine performance is impaired. 

That is where the supercharger comes in. With a 
supercharger ordinary cams can be used to open and 
close the valves. Since the mixture is under pressure 
it is forced into the cylinders through the valves 
in greater quantity and far easier than by suction, 
or, rather, manifold depression, and severe cam 
action. 

Furthermore, the valve timing does not have to 
be set to a hair to get maximum efficiency. It may 
vary several degrees one way or another. Just as 
long as the valves open and close, the supercharger 
takes care of getting the mixture into the engine. 

The supercharger has shown it is a most useful 
device in mechanically breaking up the fuel and 
more completely atomizing it. This was amply 
illustrated in the last. year's Indianapolis 500-mile 
race in the supercharged Duesenberg car driven in 
the first part of the race by the late Joe Boyer. 

Part of the mechanism of the supercharging device 
on the car gave way, leaving the impeller, however, 
free to rotate, but not driven at the required speed. 
Nevertheless, with but a single carburetor and with 
the impeller revolving by virtue of the engine suc
tion, the car was almost as fast as with the super
charging device intact. The impeller in this case 
churned the mixture. Naturally this atomization 
of the fuel took place because the supercharger was 
located between the engine and carburetor. 

Value with Small Engines 
In ordinary passenger car operation the value of 

supercharing would lie in the increased engine 
flexibility and maneuverability of the car. It means 
smoother and quicker acceleration and on the ap
proach of a hill calling for a shift into second, the 
hill could be taken in high gear with the supercharger 
in action. There would be little or no danger of 
stalling the engine at low speeds, and certainly the 
abundance of reserve power for hill climbing and 
hard pulling is desirable. 

It must be remembered that all the foregoing is 
possible with a very small engine, on which the super
charger, if desired, would come into action only when 
this reserve power was needed. Such a small engine, 
then, would be very economical on fuel. 

The German Mercedes is the first stock passenger 
car to fit a supercharger, and this car already has 
demonstrated its remarkable flexibility and all
around performance. The car is rated at 23.8 h.p., 
but with the supercharger develops 100 h. p. 

Although a little early to make predictions regard
ing the application of superchargers, it would seem 
the future holds possibilities for the two-cycle engine 
coming into its own by virtue of supercharging. 
Here the usual crankcase compression could be dis
pensed with, since the charge from the blower would 
be under pressure. Crankcase compression and its 
attending evils has been one of the stumbling blocks 
in the development of the two-cycle engine, so far 
as motor vehicles are concerned, where a flexible 
engine is required. The entire absence of mechani· 
cally operated valves, of course, favors the two
cycle engine. 
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Types of Superchargers 

For all practical purposes in this article it probably 
is sufficient to confine ourselves to the Root blower 
type of supercharger, the exhaust-driven centrifugal 
type, and the mechanically driven centrifugal type. 

The exhaust-driven centrifugal type is used chiefly 
on airplane engines, where there are better facilities 
for cooling, because the turbine or rotor and sur
rounding parts become intensely hot. 

The low density of the air at high altitudes reduces 
its heat conductivity and capacity for heat absorp
tion so much that a supercharged engine which 
develops the same power at 15,000 or 20,000 feet as 
it does at sea level requires more cooling surface than 
it does when normal power is developed at sea level. 

In addition to being subjected to the heat of the 
exhaust gasses, there is also the heat produced from 
the action of the air compressor. 

Fig. I. An exhaust-driven type of supercharger used mostly 
in aircraft engines. The exhaust gases drive a turb{ne which is 
directly connected to a centrifugal air compressor, the delivery 
pipe of which runs directly to the carburetor air intake. 

The general layout of the exhaust-driven type of 
super-charger is shown in Fig. 1. 

It is not likely that this type will lend itself to 
passenger car application, since the cooling offers a 
distinct problem as well as the maintenance of the 
rotor and other parts sooner or later affected by 
the heat. The materials for making the impeller 
blades have to be very carefully selected and. the 
proper proportioning of the vanes or blades IS a 
ticklish job. 

The Root blower type of supercharger is shown 
in Fig. 2. The installation diagram of the device 
as used by Mercedes will give some idea of its posi
tion on the engine. 

(,----- ---·- ----·-- ----
~. ----------------------
\ 
I 

Fig. 2. Layout of the Root blower type supercharger on 
the Mercedes. This is the first stock car to fit such a device 
and while the engine is normally rated at 24 h .p. it will develop 
100 h.p. with the supercharger in action, the latter being 
accomplished by the blower clutch operating rod when the 
foot throttle is fully depressed. 

In the Mercedes the blower is placed at the front 
of the engine and driven from the end of the crank
shaft. The unit is quite compact and takes in the 

blower proper, drive gear mechanism and clutch. 
The clutch is necessary because the supercharger 
is not operating all the time, being brought into 
action when the foot throttle is opened all the way. 
When this happens the blower clutch rod moves 
forward and connects the blower with the erank
shaft. 

The blades are driven by a pair of gears which 
mesh with each other, causing the blades to revolve 
in opposite directions. 

One of the gear spindles has a small bevel pinion 
attached to it meshing with a larger bevel gear 
attached to the clutch. 

Fig. 3. Sectional view of the Root blower type supercharger. 
In this design the clearances between the blades and between 
the blades and housing have to be kept very small. T.h~ blades 
revolve in opposite directions. The manner of dr1vmg the 
blades as done by Mercedes is shown at the right. 

The air intake of the blower is on the right side of 
the engine, while the delivery pipe ~o carburetor is O? 
the left. As will be noted, an air cut-off valve IS 

placed in the normal air inlet of the carburetor and 
this valve is operated in connection ~ith the blo.wer 
clutch operating rod. As the blower IS broug~t mto 
action the cut-off valve is shut and all the air then 
is forced through the carburetor by way of the blower 
delivery pipe. 

Although not shown in the illustr~tion, th.e de_liv
ery pipe from the blower is made With longitudmal 
fins for cooling. 

The mechanism of the Root blower type of super
charger has to be very carefully made, especi3;lly 
since the clearance between the blades and housmg 
has to be kept to within a few thousandths of an 
inch. Since the blades and gears revolve at very 
high speed, the layout must be carefully made to 
keep noise to a minimum. 

Fig. 3. Diagram showing the general arrangement of the 
double 8 Roots blower type supercharger as used on the Talbot
Darracq engine. This illustration reproduced from "The 
Autocar." 

The blower draws the charge through a single.Solex ca~bu
retor and delivers it through a horizontal feed pip~>, provided 
with a safety valve to take care of a possible blow-back from the 
engine, into a double Y-intake manifold. 

Lubrication of the blower is provided for very simply by 
taking a lead from the oil return pipe from the overhead cam
shaft housing and carrying it back to the lowest portion of the 
blower case. 
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One of the simplest types of superchargers is the 
mechanically driven centrifugal type as used last 
year by the Duesenberg race cars (1924) and (1925) 
and laid out by David Gregg of McCook Field, 
Da.yton; this is shown in Fig. 4.1 

Fig. 4. The Gregg supercharger, a 
mechanically driven centrifugal type. 
This supercharger was designed by the 
same engineer who developed the super
charger for the Duesenberg cars, and is 
manufactured by Green Engineering 
Works, Dayton, Ohio. It may be used 
P-ither to force air into the carburetor 
under pressure, or with the carburetor 
attached to the supercharger inlet. 

It is claimed that this supercharger 
will add 30 per cent to the power of the 
engine. It acts not only as a compres
sor, but as a mechanical fuel mixer as 
well. The churning action of the im
peller (I) mixes the fuel. 

The impeller (I) operates at seven 
times engine speed, accomplished by the 
gear step-up (G and H). It maintains 
a pressure of six to seven pounds in the 
intake manifold. In other words. the 
gas mixture is forced into the cylinders 
under pressure of six to seven pounds. 

It is usually installed on the front of 
Fig. 4 the car and is driven directly off the 

crankshaft by means of a shaft and 
universal joint attached to the crank
shaft and supercharger. 

The carburetor is connected to the supercharger inlet (A), 
and all gas and air from the carburetor passes directly into the 
supercharger and is immediately compressed into the cylinders. 

Lubrication is accomplished by filling the gear casing (B) 
through oil intake (C). The gear casing is filled with fresh oil 
at the start of each race. There are no other parts that require 
lubrication or attention of any kind. After the race, the oil is 
drained through oil drain (D). 

The manifold from the supercharger to the intake ports of 
the engine is connected to supercharger exhaust (E). 

The carburetor throttle varies the amount of supercharging; 
there are no valves or pressure regulators to cause trouble. 
Acceleration instantly follows a pressure on the throttle, as the 
supercharger forces the vaporized mixture into the cylinders 
under pressure. 

In this layout the supercharger is placed between 
the engine and carburetor, the blower unit being on 
the left side of the engine and parallel to it. The 
shaft of the blower extends through the engine be
tween the fourth and fifth cylinders and a set of 
bevel gears is fitted to take the drive from the end 
of the water pump shaft. 

The blower revolves at approximately eight times 
camshaft speed, the step-up being accomplished 
by a planetary set of gears. When it is recalled 
that these engines are capable of turning over at 
better than 5,000 r. p. m., the speed of the super
charger becomes apparent. 

The pressure on the charge is about two atmos
pheres (one atmosphere being about 14.7 lbs. to the 
square inch). It takes about two or three horse
power to drive the supercharger. 

It will be readily seen that it is possible to place 
the supercharger either ahead or back of the carbu
retor, by which is meant between the engine and 
carburetor or allowing the carburetor to remain in 
its normal position and forcing the compressed air 
through it. 

The location of the supercharger does not make a 
great deal of difference-with the exception of the 
fuel feed. When the supercharger is placed between 
the engine and carburetor there is no need for "bal
ancing" the float chamber of the carburetor, as must 
be done when the blower is so arranged that the 
compressed air is forced through the carburetor air 
intake. 

Under Atmospheric Pressure 

'Vith the blower between engine and carburetor 
the air intake of the carburetor and fuel in the bowl 
are under atmospheric pressure and there will be a 
constancy of mixture proportion as with a conven
tional engine not supercharged. 

The disadvantage of the location between engine 
and carburetor lies in the fact that a serious explosion 
might occur in case of a back-fire. 

When the carburetor is placed ahead of the blower 
it is necessary to provide an equalizing pressure tube 
between the fuel in the carburetor bowl and the 
carburetor air intake. 

The float chamber must be air-tight and kept at 
a pressure higher than atmospheric. Since the fuel 
will not flow into the bowl by gravity, pressure must 
also be provided for it. 

Automotive Electrical Engineer of July, 1925, 
prints a very interesting story on superchargers, 1 a 
part of which refers to the views of Dr. Sandford 
Moss of the General Electric Co., who did much of 
the development work on the superchargers used on 
the Duesenbergs in 1925 and who has done much 
with supercharger design and development as ap
plied to the automobile. His statements tell plainly 
the reason why these new devices can well be ex
pected to develop for use in the passenger car 
field. He further states that passenger automo
bile requirements differ greatly from those of an 
airplane engine, a Deisel engine, or a racing auto 
engine. 

He traces the use of superchargers in internal 
combustion engines, pointing out that they have 
been in use for years on various types of power 
plants. 

Their use on airplanes led to the experiments now 
being made with automobiles. On airplanes, the 
supercharger centrifugal compressor compresses the 
air from the low density of high altitude to sea-level 
density and so supplies the engine with exactly 
the same charge as it would receive were it at sea 
level. 

In the same story Mr. David Gregg, research 
engineer of the U.S. Air Service at McCook Field, 
Dayton, Ohio, who has conducted many of the gov
ernment tests and is also a pioneer in the work, tells 
how a complete redesign of ignition systems will be 
necessary if the supercharger is adapted to passenger 
or commercial car use. A part of the article reads as 
follows: 

"The limit of present airplane magnetos on a supercharged 
engine is about 20,000 feet. Delco ignition, which has larger 
air gap insulations, has operated successfully to higher than 
35,000 feet. With a supercharged automobile engine the prob
lem is nearly the same. In this case, instead of the atmospheric 
pressure around the magneto or distributor decreasing, the 
supercharger increases the pressure in the cylinder and hence 
the resistance across the spark plug. 

"As the voltage varies with the resistance, this will soon be a 
factor in ignition design, as supercharger pressures of 10 pounds 
per square inch are now in use. In designing ignition apparatus 
for supercharged engines, air gap insulations should be replaced 
wherever possible by insulating material, and the spacing of 
contact points, etc., should be great enough to prevent leakage 
of current at high voltage. 

"To sum up, the ignition system for a supercharged engine 
should have a higher voltage than that for the ordinary engine. 
The spark plugs should be selected for their cooling capacity 
and ability to stand extreme temperature and pressure. and 
air gap insulation should be replaced by dielectric material 
wherever possible." 

1 Not from Motor Age. Addition made by the author. 
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RICARDO CYLINDER HEAD:1 Purpose; Principle; Advantages; Discussion 
of Pre-Ignition, "Ping and Detonation"; After-Burning Fuel; 

The Importance of Turbulence 

The subject of "turbulence, an aid to fuel dis
tribution," is briefly discussed on page 115. The 
subject of "flame propagation" is briefly given on 
pages 290 and 304, and on pages 1054, 116 "com
pression ratio'' is discussed. On page 806 the purpose, 
principle and advantage of the Ricardo head is 
briefly discussed. All of these subjects are closely 
allied with carburetion. 

The subjects of turbulence and combustion cham
ber design are considered of great importance in 
engine design and the story of the development of 
the Ricardo L-head engine design is reprinted below .1 

"Ever since the first lazy flame was persuaded to 
work, man has persistently endeavored to speed it up 
and by so doing, increase its usefulness. 

"While recognizing the importance of flame-speed, 
engineers have only recently recognized the necessity 
of precisely controlling the speed of the flame with 
reference to the speed of their engines. 

"Generally the public wants acceleration, so-called 
"get away, " power and economy. 

"The usual procedure has been to go to large 
valves giving heavier charge, increase in compres
sion, and improvements in carburetor design. 

"With each step along this line while greater power 
and acceleration were available, greater economy 
was not apparent, the knocking tendency of fuels 
limiting the possible compression. 

" After studying the problem we were convinced that 
the limitation of modern engines was in the combustion 
chamber, where the real job of converting the energy 
of the fuel into useful power was accomplished. 

"We reviewed the art and reconsidered this well
known fact, that in 1900, Sir Dugald Clerk dis
covered that when the explosive mixture was in the 
state of agitation or turbulence the charge burned 
with great promptness, resulting in higher power and 
efficiency. 

"He proved that the only reason why high speeds 
were possible with any engine was due to turbulence 
of the mixture. 

Pre-Ignition and "Ping" 

There are other features of combustion chambe1·s 
which limit the useful return from fuels and the 
pleasure of performance. 

"Our engineers began an investigation as to the 
causes of pre-ignition and ping in an engine burning 
the present-day gasoline. 

"During this research, which extended over a 
period of years, they evolved the detonation theory 
now accepted (see footnote 2). 

"They discovered the influence of hotspots in the 
combustion chamber. 

"They noted the influence of spark-plug location 
and the value of multiple-spark plugs. 

"They found the influence of firing in a compact 
combustion chamber. 

"They first noted the facts which led to the bounc
ing-pin and methods of measuring detonation. 

"They noted the effects of long flame travel. 

"They noted the effect of the combustion chamber 
in producing greater acceleration of combustion, and 
they noted the improved carburetion effect of turbu
lence due to the cylinder walls and mixture temper
atures being the dominating factors in carburetion. 

"They finally came to the conclusion that the charge 
must be as compact as possible and the run of the flame 
to the farthest end of the effective combustion chamber 
as short as is possible. 

After-Burning Fuel 

"Among the more important phenomena observed 
in their research on combustion chambers was the 
effect known as after-burning. 

"With the usual forms of combustion chambers 
there is always an intensely bright flame of great 
heat passing the exhaust valve and filling the exhaust 
manifold. Investigators have long known that 
where the flame from the exhaust reaches out into 
the air there was combustion continuing too late 
to contribute power to the piston. 

"To be fully effective the flame must contribute 
its heat to the mixture during the period known as 
the time of explosion; namely, from the moment the 
spark jumps until the moment of maximum pressure. 

"Lying over the wall surfaces and covered with 
flame, there is a stagnant layer of gas known by 
engineers and scientists to exist, in which combustion 
is never effective. 

A 
• Fig. 1. (A) Indicates a dark stagnant layer in a lazy moving 

mixture approximately 1
1
" inch thick, constituting in a combus

tion chamber between 8 and 12 per cent of the total volume of 
useful fuel. This layer burns too slowly to contribute its power 
to the piston before the exhaust valve is open. 

Fig. 2. (B) Indicates the practical elimination of this dark, 
stagnant layer, due to turbulence in a Ricardo head by driving 
this gas layer out into the body of the flame. Thus the 8 to 12 
per cent of otherwise wasted fuel is made to burn in time to 
contribute power to the piston rather than heat to the exhaust. 

1 Reprinted by permission from booklet. The Ricardo Head, 
copyrighted by Waukesha Motor Co., Waukesha, Wis. Ricardo 
heads have been used smce 1923 on all Waukesha engines and 
are manufactured under U .S. patent No. 1,474,003, owned by 
above company. 

2 The now accepted theory of detonation is that the knock is 
due to a secondary explosion caused by an extraordinarily high 
pressure or compression, due to too long a flame run from the 
point of ignition to the combustion chamber wall. Detonation 
is not a spark knock. About one one-thousandth of a second 
after the mixture has been ignited, the detonation takes place. 
Then the pressure in the combustion chamber jumps from a low 
pressure to a very high pressure. It is this sudden secondary 
explosion which makes the ping. Elimination of this ping was 
the ini'tial purpose of the Ricardo head which creates turbulence. 
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"With Ricardo combustion chambers the condi
tion of the exhaust gases, under all speeds and the 
small spark advance necessary, indicate that the tur
bulence provided by this improved form of combus
tion chamber digs these layers of gas off the wall 
and hurls them into the midst of the flame where 
they burn and thus contribute their energy to the 
explosion during the effective period. 

The Importance of Turbul•mcc 

"So far as is known, no laboratory in the world has 
carried out so thorough and lengthy research1 on 
combustion chamber designs. In view of these facts 
we can speak with assurance on this subject. The 
following statement is of unusual importance: 

"Up to recent years, so far as intentional design for 
the pnrpose was concerned, turbulence was neglected 
hy all, etas a matter of fact, it is the thing that makes 
modern engines at all possible. Turbulence and cor
rect combustion chamber design are the first factors of 
importance in all engine designs: 

"During the war, Mr. Harry Ricardo, of Shore
ham, England, a follower of Clerk and Hopkinson, 
and the foremost among the younger foreign engi
neers, invented the now famous Ricardo combustion 
chamber for "ell" head engines. 

"This construction is shown in Fig. 3 and conforms 
with all the known facts above mentioned, concern-

Fig. 3. This cut shows sectional view of Ricardo cylinder 
head, indicating by arrows the swirl of the gas mixture just 
prior to the passage of the ignition spark. 

ing combustion chambers and among other things 
harnesses and capitalizes turbulence in "ell" head 
engines. There has been cordial and thorough co
operation for years between Ricardo & Company 
and our Company, who are justly proud to have been 
connected with the development of this very impor
tant improvement in internal combustion engines. 

"Before the invention of the Ricardo head the 
turbulence was produced by the rush of gas by the 
intake valve. In common designs turbulence died 
out by the time the spark jumped. 

"In the Ricardo combustion chamber, Fig. 3, 
note the compact form of chamber, the favorable 
location of spark plug and that turbulence is pro
duced by the piston forcing the gas up into the 
chamber and causing a rapid swirling of the main 
body of the charge, thus distributing the flame 
rapidly throughout the mixture. 

Compressions and Speeds 

"In an average engine running at 2,000 r.p.m., the 
charge takes usually four-thousandths of one second 
to get up the maximum pressure. On an engine 
with the Ricardo head it takes only two-thousandths 
of a second to build up to a still higher pressure. 

"It takes a wide variation of spark advance to 
handle an ordinary engine efficiently. In a recently 
equipped Ricardo head it takes only 14 degrees ad
vance for all speeds up to 4,000 r.p.m. 

"The rapid high speed burning, characteristic of 
the Ricardo combustion chamber, makes possible 
a 15 per cent improvement in economy and power 
at full load depending on other limiting factors. 
There is a possible improvement in quarter load 
economy of 50 per cent. Applied to motor car and 
truck performance and in connection with proper 
gear ratios, it may result in 100 per cent increaf'e in 
miles per gallon of fuel. 

"It has been proven in innumerable tests that at all 
compression ratios, loads or speeds, the highest 
economy is only possible by having the proper degree 
of turbulence, compact form of chamber and favorable 
location of the spark, regardless of the kind of fuel." 

The instruction book of the Fageol reads: 

" When operating an engine equipped with a Ricardo head, 
it is important that the spark shall not be advanced too far. 

"The following table shows the correct spark advance with 
both the old type and the Ricardo head: 

R.P .M. 
400 
600 
goo 

1000 
1200 

Spark Advance 
with Conven
tional Head 

go 
110 
14° 
17° 
20° 

Spark Advance 
with 

Ri cardo Head 
60 
go 

100 
12° 
140 

" The fuel mixture in a Ricardo head burns much faster than 
in the convent ional head, and because of this increased combus
tion speed, the explosion does not need to occur so soon. 

"Some of the results accomplished by using the Ricardo head 
are as follows: Combustion is instantaneous; no after-burning 
or wasted heat; more power with less fuel; more speed; fast on 
getaway; tremendous pulling power; engine runs cooler." 

1 Since this material on the subject of turbulence was written, 
there has been a great deal of additional research work done 
by the Waukesha Motor Co. and they state that changes which 
they have been able to incorporate in heads of experimental 
design show that it is possible so to design the combustion 
chamber that there will be no detonation, and that compressions 
as high as six to one can be carried with ordinary gasoline, and 
that with these heads it is possible to run with the spark on 
dead center and yet obtain the maximum horsepower. 



INSTRUCTION No. 106 

ENGINE BEARINGS1 : Testing Bearings on a Pressure-Lubricated Engine; 
Fitting, Adjusting, and Renewing Engine Bearings; Maintenance of Con
necting-Rod Lower Bearings; Maintenance of Main Bearings; Example of 
a Pressure Lubricated Main Bearing Layout; Relation of Engine Lubrica
tion to the Life of the Bearings. 

TESTING BEARING S ON A PRESSURE LUBRICATED ENGINE 

Introduc tory 

This subject deals with suggestions for locating 
loose connecting-rod and main bearings and the 
procedure for reconditioning them. 

The repair operations on the en!!;ine crankshaft 
and connecting-rod lower bearings are as follows: 

1. Testing for looseness 
2. Tightening or adjusting 
3. Refitting 
4. Renewing 

How To D e t ermine What B earings Are Loose 

Before any actual work is done on the rod or 
main bearings, the mechanic will want to know just 
what bearings are loose and the approximate degree 
of looseness. 

One of the easiest methods for determining the 
condition of the bearings in an engine oiled by pres
sure lubrication consists in disconnecting the regular 
oil pump and passing oil through the system by 
means of pressure from an outside source. This 
test will !!;ive a very accurate indication because it 

F ig. 1. A method of testing for loose bearings in which oil is passed through the system while engine is static. Beside:; de
jecting a loose bearing it will a lso detect an obstructed passage. As it is possible for a bearing to be tight and at the same time 
pass too much oil, this method of testing gives the most accurate check on the quality of a reconditioned main or rod bearing. 
tlpecial observations should be made where piston pins and camshaft are pressure lubricated. 

The job that most mechanics do when an engine 
is brought in with loose bearings is to tighten or 
"snug" them up, which is accomplished by removing 
the bearing caps, removing one or more shims or 
reducing the depth of the bearing caps and then re
assembling. This can be done only when the bear
ing metal and bearing journals are in good shape and 
where the amount of looseness is very sligh t . 

\Vhen any bearing is allowed to run loose for any 
length of t ime, it will usually be found necessary to 
refit it in addition to t he snugging-up operation. 

Renewing a bearing is necessary when one or more 
have been pounded or burned out due to misalign
ment, lack of lubrication, or other causes. 

makes known the amount of contact betv,·een eaeh 
bearing and journal, based on t he fact that a bearing 
with 90 per cent or better contact will allow very 
little oil to leak through past its journal. 

It will detect a bearing t hat is o. k . as regards 
clearance, but which is incorrectly fitted as regards 
contact or spotting of the babbit. 

!Compiled from Motor Aye and Automobile Trade J ournal. 
copyright 1924, 1925, 1926. Note: "Federal-Moyul Enyine B ear
ing Ser-oice Manual" gives information on four types of crank
shaft main and connecting rod bearings in common use today, 
one type being the replaceable precision insert 
bearing requir ing no align bor ing, sizing, or S<'raping opera
t ions. Also includes camshaft bearings, and explains how a 
beari ng is checked with a Federal-Mogul bearing oil leak 
detector. Write: Federal-Mogul Service, Division of Federal
Mogul Corp., 4809 J ohn R. St., Detroit, .Mich. 
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This oil-pressure test has been in successful use 
in the Air Service and in the maintenance stations 
of two prominent automobile manufacturers for 
several years. 

If properly applied, it will indicate the following: 
1. The condition of the bearings in pressure-lubri

cated engines, that is, if there is too much dia
metrical clearance, also if the end clearance is 
more than the manufacturer's recommendation. 

2. Whether or not over-oiling is due to improperly 
fitted bearings or the cause is in the pistons and 
rings. 

3. If drilled passages of camshaft and oil-distributing 
line are clogged or partially obstructed. 

4. Will serve to check the :fit of bearings after over
hauling as well asforinspection before overhauling. 

5. Will check the condition or accuracy of the 
pressure gauge on the car instrument board. 

Testing Bearings on a Pressure-Lubricated 
Engine with Oil under Pressure1 

The testing outfit which is shown in Fig. 1 con
sists essentially of a gallon tank that will stand about 
100 lbs. pressure, an air-pressure gauge soldered into 
the top, an outlet nipple and shut-off valve at the 
bottom, a tire valve stem, and some form of filling 
spout with an air-tight joint at the top. 

The outlet nipple on the test tank is connected 
to the oil circuit of the engine immediately past the 
regular engine oil-pump outlet. 

The oil pump of the engine should always be kept 
out of the circuit, and if there is any difficulty in 
doing this, follow the oil line to the point where the 
oil leaves th3 pump and first enters the crankshaft 
bearings. This will be the 
point where you will 
want to connect the out
let side of the test tank. 

Fig. 2. The outlet of test tank is always connected to the oil 
circuit at the point where the engine pump outlet was connected. 

When this equipment has been secured, the 
mechanic is ready to proceed on the test as follows: 

1. Drop oil pan from engine so as to expose lower 
rod and main bearings. Place large drip pan under 
engine to collect oil thrown off during test. 

2. Pour about three quarts of oil into test tank, 
screw filler cap on tightly, and close lower valve. 

Oil used in the test tank should be of the same grade and 
viscosity as used for lubrication in the particular engine. Very 
good results will be obtained by using the oil drained from engine 
being worked on. However , if the drained oil is badly thinned 
or diluted, use new light or medium grade oil. 

3. With a suitable piece of copper tubing or high
pressure air hose, connect the outlet nipple on the 
test tank to oil-distributing manifold in engine. 

If there is any doubt as to where to make the connection, 
follow the oil line from the outlet side of the pump to the point 
where the oil first enters the crankshaft or distributing manifold 
as the case may be. This will be the point where the test tank 
ir. to be connected. 

1 See also page 806 of Dyke's Auto Encyclopedia. 

4. With a hand pump or compressor attached to 
the tire valve in the test tank, pump air into it until 
the gauge shows about 30 lbs. pressure. 

If the engine is designed to operate at a higher oil pressure, 
raise the pressure in the test tank to correspond to the engine 
manufacturers' recommended average oil pressure. 

5. Now open the shut-off valve at bottom of test 
tank, turn engine slowly by hand, and observe read
ing on the car instrument board oil gauge and air 
gauge on test tank. ThP readings should be approxi
mately the same. 

The gauge on test tank should show not more than 5 lbs . 
pressure increase over that of the oil gauge on the instrument 
board. 

6. \Vatch underneath to observe the amount of 
oil coming out of the bearings. There should be a 
drippage from each, but in no case 

should 
the leakage be in a solid stream. 

Exceptions to this are on those engines 
where the front end chain or gears are pres
sure lubricated, and also on those con
structions where piston and pin lubrica
tion is accomplished by means of holes in 
the lower connecting-rod bearing (Fig. 2 A, 
at 8) which register with the metering or 

. supply hole in the crank pin, at which time 
Fig. 2A oil shoots up to the piston and cylinder 

walls. (A construction of this type is used on Chrysler, 
Franklin, and Nash engines.) Exceptions also ap
ply to engines using a longitudinally drilled rod, 
such as Packard 6 and 8 or a piston-pin-bearing oil
supply pipe, attached to side of rod, as on the Velie 
and Marmon. 

In either case when these holes line up there '"·ill 
be a drop in pressure and an excessive amount of 
leakage from the bearing in the register posit.ion. 

The maximum and minimum drippage standards 
indicated in the following paragraphs will enable a 
satisfactory check of the condition of rod and main 
bearings. Where the repair establishment is special
izing on one certain make of car, it is possible to 
establish even more accurate standards of oil drip
page by applying the test tank to one of these known 
to be in perfect shape. By observing the exact num
ber of drops leakage per minute using any given 
brand and viscosity grade of oil under a given test
tank pressure, the data recorded can be set up as the 
ideal standard for that make and model. 

Similarly if the test is applied to a car of same 
make and model where it is known that one or more 
bearings are loose or otherwise imperfect, the amount 
of leakage indicating the conditions will be set up as 
the rejection standard for that car. 

The ideal contact and clearance exist when the 
leakage from any rod or main bearing does not exceed 
80 drops per minute maximum, and is not less than 
10 drops per minute minimum (on Studebaker "Big 
Six" the manufacturers recommend that the leakage 
from main and connecting-rod bearings be not less 
than 20 drops per minute and not fast enough to 
run in a solid stream). 

A stream of oil from any bearing indicates that it 
has either too much clearance, improper grooving, 
poorly fitted shims, excessive end play, or a bad 
joint between the rod and cap. 

Any bearing showing more than 100 drops leakage 
using medium oil, or 140 drops per minute with light 
oil in test tank should be removed and inspected for 
one or more of the conditions just mentioned. 
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If any bearing has no leakage, it indicates a 
probable total obstruction somewhere in the passages 
feeding that bearing. 

It is essential therefore that every main and rod 
bearing show some leakage, as the absence of drip
page means obstructions in the oil passages. 

On those few engines where the front end drive is 
pressure lubricated by a separate lead always in 
register, there will be a solid stream of oil leakage 
out the end of the pipe supplying the gears or chain. 
Facilities should be provided to catch this oil, or 
the leakage may be stopped during the test by closing 
end of pipe with wooden plug. The plug should of 
course be removed after making observations on the 
bearings. 

Testing for Partially Clogged Oil Passages 

The tank outfit can also be used to advantage for 
testing the drilled passages in a crankshaft when it 
is removed from the engine or when the bearings 
have been taken off. It can also be utilized for 
test.ing the condition of the oil passages in crankcase 
or cylinder block, as shown at Figs. 3A and 3B. 

Air pressure is generally utilized for cleaning out 
and testing these passages, but air being a gas (not 
fluid) will not detect a partial obstruction because 
it will pass through even though the passage be 
almost totally obstructed. 

The use of oil with pressure not to exceed 5 to 10 
lbs. will indicate by the volume being discharged 
from the crankshaft holes whether or not the passage 
being tested is partially obstructed. 

If p11,ssages are absolutely clean the stream of oil 
coming out of drilled hole will be equal in diameter 
to the hole. A stream smaller in diameter than the 
crankshaft metering hole indicates a partial stoppage. 

When using the test tank for detecting obstruc
tions in the passages of a drilled crankshaft, proceed 
in the manner as shown at Fig. 3. 

Fig. 3. By us
ing not more than 
5 1 bs. pressure, 
tank may be used 
for testing drilled 
passages in crank
shaft. Air test 
alone, without the 
oil, is not depend
able, as it will not 
detect partial 
stoppage in shaft. 

Fig. 3A. Testing oil passages in Studebaker "Big Six" 
engine for leakage, as an example. Plug openings (F), (E), 
and each main bearing hole indicated at (A), (B), (C), and (D) 
with tight fitting wooden plugs. Then make hook-up as shown 
in Fig. 3B. 

Fig. 3B (continued from Fig. 3A). Place oil in test tank with 
(L) closed, and pump air into it until the gauge (J) shows a 
pressure of 30 lbs. Then open (L) and observe each of the main 
bearing bulkhead glands at (G) (Fig. 3A). There should be 
no leakage whatsoever at these points. 

To test for obstructions in oil passages, release the pressure 
in the oil test tank. Remove main bearing oil-hole plugs at 
(A), (B) ; (C), and (D) (Fig. 3A). Reconnect test tank as shown 

at Fig. 3B, and pump pressure until gauge registers 5 lbs. 
Now open valve (L) and observe amount of oil coming out of 
each of the main bearing oil-supply holes at (A), (B), (C), and (D). 

If the passages are clear, approximately a full stream will be 
ejected at (A), (B), (C), and (D). 

If the passages are partially clogged, this will be indicated by 
a smaller stream. 

If the passage is totally obstructed, no oil will be ejected for 
the particular main bearing oil-supply hole. 

Note the oil-test tank is connected at oil pump outlet fitting 
(H) 

Another Method of Testing for Loose Bearings 
Another method of testing for loose bearings on a 

pressure-lubricated 
engine consists in 
using a dial gauge 
(G) (Fig.4) supplied 
with an adapter fit-

. ting (T) which al-
Flg. 4 lowsit to he screwed 

into the oil-supply hole in the bearing cap (D) as 
shown. By using a jack or by means of a special fit
ting which enables the shaft (S) to be moved up and 
down in its bearing, the amount of movement or 
looseness may be read directly on the gauge. 

Conditions Other Than Looseness Which May 
Cause Excessive Oil Leakage from Bearings 
The following illustrations (Figs. 5, 6, and 7) show 

that excessive oil leaks may occur from 
1. Poorly filed connecting-rod caps (Fig. 5). 
2. Improper oil groove, or reservoir (Fig. 6). 
3. Improperly fitted shims (Fig. 7). 

Fig. 5. Left: Careless filing has left babbitt part of cap 
anu roLl below level of cap anu rod forging . 

Center: If the cap assembly is reduced on a piece of emery 
cloth on flat surface, cap will be flat and square. A" shown, 
ends are rounded and will leak oil. 

Right: When properly reduced or lapped, cap and rod and 
both bearing halves will appear as shown. 
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CORRECT !JJCOlilCT 
Fig. 6. Don't relieve, lengthen, or scrape out a built-in oil 

reservoir at parting joint. At right (E) mechanic has relieved 
and lengthened reservoir which allowecl a path of leakage out 
of ends of bearings. 

(C) split edges of half-bearings (incorrect) should touch when 
connecting rod and cap are bolted together. (D) note that 
relief at split edge does not extend full length of bearing (cor
rect). (E) oil leakage will result where relief is extended full 
length (incorrect). 

&uSHINGS &uSHINGS Fig. 6A. An end view 
INCORRf-CT · of the path of leakage due 

to full-length relief is 
shown at the left (incor
rect). It is not advisable 

SHAFT tO relieve the babbitt ad
jacent to the parting line 
on a connecting-rod or 
main bearing. Too much 

CORRECT relief, as shown at the left, 
is a frequent cause of oil leakage from the bearing. 

~ 
PO JJO T (t~l POI#'IJ OR REAIOJIE /!.4881T 

m> !20M 51/IU 

Fig. 7 

~c 
IIOI.! :51/(J//lQ. 114V£ IIOT U02! T/IAJJ 

.ooz PIAM[T21CAL Cll.42ANC! (IJ 
eoo aoa. 
Fig. 7A 

Fig. 7. On all pressure lubricated engines, the bearin~ are 
either of the shimless type and the caps are filed or lapped down, 
or closely fitted shims, sometimes of the babbitt tipped type, 
are used as in Figs. 7 and 7B in order to prevent oil leakage. 
Never remove the babbitt from babbitt tipped shims. A shim 
that is a sloppy fit on rod bolt is worthless and should be dis
carded. 

If plain type shims are used, as shown in Fig. 7 A, oil will leak 
out; if fitted as at left of Fig. 7C, they should be fitted as shown 
in Fig. 7C at right. 

On splash-lubricated engines, the plain shim can have a 
much as 1/ 16" clearance at journal without bad results. 

Fig. 7B Fig. 7C 

Fig. 7B. This illustration shows a shimmed bearing of 
halves each less than half a circle on a pressure-lubricated 
engine with the babbitt-tipped shims properly installed. The 
edges of shims should come within .002" of touching the crank 
pin. 

Fig. 7C. This illustration shows (on the left side) an im
properly fitted babbitt-tipped shim. Too much of the babbitt 
has been removed, and the bearing will leak oil. 

On the right of this illustration (Fig. 7C) an example of 
fitting a plain shim is shown. Note: if plain shims are used 
they should be fitted to within .004" or .005" of touching 
crankpin. 

FACTORY METHODS OF FITTING ENGINE BEARINGS 

To the maintenance station with limited facilities, 
the adoption of factory methods of bearing fitting 
may not be possible, but the idea in giving this 
information is to familiarize the maintenance opera
tors with factory methods, and they can apply the 
principles of those methods and that portion of the 
factory procedure which is applicable to their incli
vidual institution. 

The modem methods of factory production; in 
regard to engine bearings, have brought about a 
marked decrease of the use of hand scraping tools. 

The hand scraping method of fitting engine bear
ings is by no means obsolete; nevertheless the scrap
ing method is either a preliminary or finishing opera
tion, while the bulk of the work is taken care of 
through the use of labor-saving tools and machin
ery. 

In a consideration of the general subject of engine
bearing maintenance, it is well to keep in mind the 
units that go to make up a bearing assembly in the 
conventional type of motor vehicle engine. They 
are: 

1. The crankshaft 
2. The crankcase 
3. The connecting rod and the bearing metal 

The Crankshaft 

The crankshaft on even large production jobs has 
a close finish of the journals. The main bearing 
crankshaft journals1 are held to .001" diametrical 
tolerance. 

Because of the necessities of production, and to 
provide interchangeability, it is common to reject 
a crankshaft which is .001" undersize or oversize of 
the specified diameter on any one of the crankshaft
bearing journal pins. 

Fig. 8. Lapping a 
crankshaft-bearing jour
nal with a lapping tool. 
Even new shafts are 
lapped at the journals 
before fitting (see page 
791, showing how to 
make a lapping-tool) 

Crankshaft-bearing journals1 and crankpins are 
lapped (Fig. 8) in addition to being ground. Al
though grinding was supposed to leave the metal 
with an apparently smooth surface, it has been found 
with microscopic examinations that very small, yet 
pronounced irregularities of the surface exist. By 
lapping, and thus obtaining a smooth initial finish 
of the crankshaft journals and crankpins it has been 
found that the safe initial clearance between shaft 
and bearing can be materially decreased and bearing 
life noticeably increased. 

The widespread trend toward drilled crankshafts 
providing pressure lubrication no doubt has been a 
large factor in the long life now secured from main 
and connecting-rod bearings. The efforts on the 
part of one or two pro min en t American firms to 
secure the maximum engine life has accounted for 
the use of case-hardened crankpin and main bearing 
journals on the crankshafts by these concerns. 

'In speaking of a journal, this is intended to apply to that 
part of the crankshaft where the main bearing halves fit, and 
the term crankpin, or crankpin journal applies to that part of 
the crankshaft where the connecting rods fit. 
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A view of a representative crankshaft showing the 
manufacturer's specifications is shown in Fig. 9. 

Fig. 9. A typical manufacturer's specifications of a six
cylinder crankshaft. This crankshaft has three main bearing 
journals (M ) and six crankpins or crankpin journals (P). The 
oil slinger (0) is used to prevent leakage out of the rear main 
bearing by throwing the collected oil into a suitable groove or 
baffle which returns it to crankcase. (F ) connects to flywheel. 
The taper and eccentricity of any crank pin (P ), or main bearino
journal (M ) must not exceed .001''. All journals must b~ 
lapped to a mirror finish. The limits of diameter of main bear
ing journals is + or -.001". 

The Crankcase 

Seats or saddles in the crankcase are machine 
finished. 

Where removable bearing halves are used for the 
main bearings, the seats are either milled, bored, or 
ground, depending on the standard of the engine 
manufacturer. 

Where the main bearings are cast into the cylinder 
or crankcase casting, the seats are not given such 
accurate machining and are usually finished by 
boring or milling. 

The Connecting Rod 

The connecting-rod lower end can have the bear
ing metal removable, or permanently cast in the rod 
and cap. 

There is a diversity of opinion however. Many of the manu
facturers have abandoned the removable type of connecting-rod 
bearing and have adopted the centrifugally cast (or spun), or 
the pressure-poured babbitt type. The gravity-poured babbitt 
is not used in the factories. 

Where the lower end of the connecting rod carries 
a removable bearing, the seat in the rod and cap for 
this bearing is more carefully prepared than where 
the metal is cast into the rod. 

It is desirable to have 100 per cent contact be
tween the back of the bearing and its seat in rod or 
cap. 

Lack of good contact at this point permits pound
ing down of the bearing, due to the blows transmitted 
by the pistons, the result of which is an increase in 
the diametrical clearance between the crankpins and 
bearings, producing cracked bearings or looseness, 
that necessitates the bearing being adjusted a few 
months after being fitted. 

Another reason why a good contact between the 
bearing back and the seat in the rod and cap is nec
essary, is to provide an easy path for heat conducted 
from the piston head. 

Bearings1 

Bearing halves are either full-bearings (Fig. 10) or 
shimmed bearings (Fig. lOA). 

When a full round bronze-backed babbitt-lined 
bearing is in process of manufacture, it is first made 
as a cylindrical bushing and is then split and 
machined out on the inside, then assembled and 
chucked and a cut taken off of the outside diameter 
which makes it a true circle or concentric inside and 
outside when halves are assembled together as 
shown in Fig. 10. 

1 It is generally understood that the word "bearing," refers 
to the upper and lower half of a split bearing, and that it may 
be a bronze-back-babbitt-lined bearing, a die-cast bearing, or a 
cast-in babbitt bearing. 

The word "bushing" refers to a solid cylindrical bushing 
which is not split, such as, for example, the piston-pin bushing, 
camshaft bushing, pump-shaft bushing, etc. 

The shimmed bearing is made in a similar manner 
except that it is not machined after being split. -· - A~ Fig. 10. A full half 
,,f;:- ---->,\ ///. --,\ ~~i;i~1-ew ~hi:~~~!· a~~ 

.' : '\ A ' \ 8 required at (A). 

\\ )i V'· / Fig.lOA. Ashimmed 
•,, 0 / ',~ half bearing . Shims 

<:::- J::>· ', ..__ ___ " equal to the thickness of 
- the saw used for split-

ting are required at (B) to make hole circular. 

The service man can detect the presence of a 
full half bearing by the fact that it usually is shim
less. In rare cases a few thin shims are provided 
between the cap and saddle. 

The use of shimmed bearings is indicated by the 
fact that there will be interposed, between cap and 
saddle on each side, shims of at least 1/32" thickness. 

The die-cast bearing is a removable non-backed 
type which is cast in a die usually under pressure. 
It is slipped into the bearing seats the same as a 
bronze-backed bearing and is generally held in place 
by retaining screws. The die cast bearing is almost 
always used with shims which places it in the 
shimmed bearing class. The die cast bearing is now 
seldom used. 

The "cast-in" type may be described as a non
removable type of die-cast bearing. As the name 
implies it is built by filling the bearing seats with 
molten babbitt metal by any one of several processes. 
At the present time the most widely used method of 
inserting or bonding the babbitt metal to lower end 
of rod and cap is by the centrifugal process wherein 
the rod is held stationary with the big end surround
ing a rapidly revolving hollow mandrel provided with 
suitable outlet holes through which the molten 
babbitt is ejected on to the previously tinned sur
face of the big rod end. By regulating the temper
ature the babbitt metal cools just enough to adhere 
to the rod and allow building up to the desired thick
ness. Due to the high centrifugal pressure on the 
babbitt, there is little chance for air pockets and a 
dense, close-grained layer of babbitt of desired thick
ness is secured. 

Another method consists in pouring the molten 
babbitt under air pressure between a stationary 
mandrel and big end of rod, With the exception of 
the metal being forced into place by pressure the 
process is similar to gravity pouring with a ladle and 
stationary mandrel. 

Fig. lOB. A die-cast bearing. 

Fig. lOC. A bronze-backed babbitt-lined bearing. 

The bronze-backed babbitt-lined bearing is a re
movable type made by the same processes as used 
in the cast-in or integral bearing except that the 
babbitt is filled into a bronze shell which is in turn 
secured to rod and main bearing seats by means of 
screws or dowels. 

The interchangeable type of main bearing 
is nothing more nor less than a bronze or steel
backed babbitt-lined type built to close limits. This 
type is generally characterized by its thin layer of 
babbitt (usually not more than ·l4 in.) which reduces 
the tendency towards flaking and allows a thicker 
and consequently stiffer bronze or steel backing. 



1320 DYKE'S INSTRUCTION No. 106 (Supplement) 

By holding the dimensional tolerances of the bear
ings, seats, and crankshaft to close limits such as 
. 0005 the interchangeable type of bearing permits 
replacement of upper or lower bearing half without 
any hand fitting whatever. 

The methods of manufacture utilized in building the inter
changeable type bearing to the fine degree of accuracy de
manded are controlled by patents in some cases. Two large 
bearing manufacturers, the Federal Mogul Corp. and Bohn 
Metal Co. supply several car and engine manufacturers, while 
1 few of the car manufacturers, such as l\1armon and Oldsmobile, 
build this type of bearing for their own use in their own plants. 

Fig. lOD. A typical crankshaft main bearing 

Oil grooves in bearings have received considerable 
study in recent years, and the choice of the majority 
of the manufacturers has been concentrated on a 
few well-worked-out designs which have replaced the 
many fantastic and almost useless designs of former 
years. Oil grooves are omitted on most pressure 
systems. 

Two types of oil grooves which are widely used 
are shown in Fig. 11. 

[B] m pr!i~·ce~l. an~w~ffici~Z types of oil grooves in 
the bearing halves. The 
shimless connecting-rod 
bearing is always made 
for pressur"' lubrication 
and is usually grooveless. 

Efforts to secure permanent anchorage of the 
bearing halves in the cap and crankcase have led to 
the adoption of cast-in or integral bearings in 
cases. 

Another method, commonly used to prevent rota
tion of the bearings, utilizes shims that are wide 
enough to exert a pressure on the bearing half, when 
the cap is drawn down. 

Locking screws which secure the bearing to its 
seat are also widely used either without the retaining 
type of shim or in conjunction with it. 

The S. A. E. standard babbitt metals and certain proprietary 
combinations are widely used for the connecting rod and main 
bearing lining, and when in doubt as to the most suitable metal, 
the maintenance operator will make no mistake in specifying 
S. A. E. metal. 

Bearing Fitting Methods 

There are six general methods of bearing fitting 
used among the American car and engine manufac
turers, as follows: 

1. Bore or fly cut, and line ream only, on the main 
bearings. 

Bore, broach1 and line ream only on the connect
ing-rod bearings. 

1 Broach is a method of bringing to size either a square or 
circular orifice by means of a cutting tool of the non-rotating 
type; for example, most all connecting-rod lower ends are 
finished by broaching at the factory and broaches also are used 
on piston-pin bushings. Some of the concerns who make 
broaching machines or broaches are J. N. LaPointe Co., New 
London Conn., The Cutter-Wood Supply Co., Boston, Mass., 
Sheldon Machine Co., Chicago, Ill., Connecticut Broach and 
Mch. Co., New London, Conn. 

The hand scraper is used on]y to touch up the ends 
or fillets of the rod and crankshaft bearings . 

Connecting-rod bearings are given a burnishing 
operation to impart final finish. 

This method has more adherents among manufacturers than 
any of the other five methods commonly used . It is used by 
five of the large engine companies, including such firms as Buda, 
Continental, Falls, Waukesha, and Wisconsin. Of the 16 car 
manufacturers, whose bearings are fitted in this manner, 4 are 
in the over $4,000 class. 

2. Bore or fly cut and line ream, followed by hand 
scraping for surface finish on the main bearings. 

Bore or broach, ream, and finil'lh surface by hand 
scraping on connecting rods. 

Three of the firms which manufacture their own engines ana 
lL'!e this method are in the over $4,000 class. 

One engine manufacturer is included in the list of 13 adherents 
to this method. 

3. Bore, or fly cut, followed by hand scraping, no 
line reamer being used on the main bearings. 

Bore or broach followed by hand scraping only, 
on the connecting rod bearings. 

Two car manufacturers and one engine manufacturer are 
listed as using this method. 

4. Main and crankshaft bearing holes with caps 
installed are rough bored, then semi-finished bored, 
leaving about .008 for finishing cut, which is done 
with single point tool having a diamond insert. 

Bearing shells are installed in finished holes (no 
liners or shims being used) in cap and case. 

Caps are bolted down, and are finished cut by 
same process using single point diamond insert tool. 

The same method is followed with the connecting 
rods except that the rod holes or bearing seats are 
ground to a specified diameter instead of being bored; 
the joint faces of rod and cap are then lapped to form 
the joint. 

The bearing halves are inserted and finished in a 
fixture with a single-point diamond insert tool. 

Two car manufacturers, both in the over $3,000 class, use 
this method. Very similar to method No.5. Bearings may 
be replaced in the field without hand fitting. 

6. A method which combines some of the features 
of the four methods mentioned, except that the hand 
scraper is not used on the bearings themselves, al
though the bearing seats are sometimes hand 
scraped. 

The first operations consist in preparing the seats 
or holes in the case and lower end of connecting rods. 

It is necessary that the cas;e and rod holes be 
accurately finished, and for that reason several 
different methods are being used at present. 

The holes or seats for bearings are either bored, 
line reamed, fly cut, or ground. 

Some firms line-ream and hand scrape the case 
holes; another firm grinds these holes, and a third 
manufacturer uses the single-point diamond insert 
tool. 

The bearings are made by a special method and 
are held to very close tolerances, especially the inside 
and outside diameters. 

After the case holes have been finish-machined, 
the bearings are installed and the crankshaft is 
bolted down permanently. 

The bearing halves that permit this method of 
bearing fitting are of what is known as the inter
changeable type. It is said that replacement of this 
type of bearing in service work is accomplished by 
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simply removing the old bearing halves and slipping 
in a new one; the job is then considered complete. 

The interchangeable type main bearing is always of 
the bronze-backed or steel-backed babbitt-lined type. 

Interchangeable type main bearings are used in the Olds
mobile, Oakland, Overland 96, Chrysler, Wills-Sainte Claire, 
Overland Six, and Marmon cars of 1926 model. The inter
changeable type bearing can be secured of the Bohn Metal 
Products Co., Detroit, Mich., and Federal-Mogul Corpn., 
Detroit, Mich., and other bearing manufacturers. 

6. Bore, line ream and burning-in process. 
Crankshaft bearings are line reamed to approximate
ly crankshaft diameter, crankshaft is then installed 
and the caps bolted down after which the case is 
placed on the burning-in machine and given about 
one minute of running, without oil. 

This serves to flow the babbitt into conformity 
with the crankshaft shape and leaves a 90 to 100 
per cent bearing surface. 

The main bearings are then given about 20 
minutes of running in, after which the connecting 
rods are put through the burning-in process in the 
mme manner. 

Sequence of Operations Method No. F 

The line reamer and burnishing method is the 
nost popular among manufacturers at this time. 
rhe sequence of operations in using this process of 
itting is as follows: 

The crankcase bearing holes or seats are machined 
;o a specified size, either by boring, flycutting or 
·earning. 

The bearings are installed in the case and cap. 

Bearings are filed flush with cap and case, or may 
)e given a slight protrusion of approximately .002". 

If the bearings are of the shimmed or eccentric 
:tyle, a thick shim is added on each side to make the 
nside bore approximately circular. These shims 
Lre usually about 1/ 32" thick. 

Adjusting shims of from .0015" to .004" thickness 
Lre added to the thick shim on each side to permit 
1djustment later as wear occurs. · 

The main bearing caps are bolted down. 

The first operation of preparing the babbitt surface 
ollows. This operation may be boring or flycutting. 

During the flycutting operation, case is centered 
•Y camshaft bea.ring holes. The flycutter bar 
•roper is similar to a long boring bar (Fig. 12 at 
ight). It is about .001" smaller in diameter than 
he inside diameter of the bushings. 

The bar is fitted with one or more (usually one 
)I' each main bearing) cutters or tool bits which are 
djustable by means provided for moving them out 
~om the center of the bar. Diamond insert tools 
re finding favor for use on the flycutter. 

(!) \V 

5 

GUN AUMEl FOA M"IN &U.IUNG 

Fig. 12. A flycutting bar and a gun type reamer which is also 
•metimes used on main bearings for the finishing operations. 

The bar is considerably longer than the crankcase, 
nd being just slightly smaller in diameter than the 
tside bore of the bushings, a pilot effect is secured. 
orne fly-cutter bars are piloted by special brackets 
btached to engine crankcase. 

1 This is the most widely used factory method. 

The bar is set to cut to a diameter about .002" 
smaller than the crankshaft diameter, so that enough 
stock is left for the subsequent line reaming opera
tion. 

Flycutter is run through all bearings, and revolves 
at a very high speed with a slow feed. Line reamer 
is set to about .002" larger than the crankshaft 
diameter. A pilot or guide is provided on the reamer 
for each bearing to insure alignment. Rotation of 
the line reamer is accomplished by hand or by the 
use of a portable pneumatic drill, fitted with a suit
able chuck for holding reamer. (Line reamer is run 
through all bearings.) 

Bearing caps are removed. (A .002" shim is re
moved from under each cap.) Shaft is laid in case. 
(A coat of Prussian blue or lamp black is applied to 
each main bearing journal.) 

One cap is bolted down and crankshaft is rotated 
a few times by hand to test for tightness. Fitter 
removes the cap to observe amount of contact or 
"spotting." 

Hand scraper used to touch up fillets if they are 
causing tightness. (Operation repeated on each 
main bearing.) 

Bearing that takes end thrust of crankshaft is 
tested for end clearance with feeler gauge (see Fig. 27). 
(End clearance tolerances held to .002 plus or minus.) 

Clearance allowed varies on particular engine from 
minimum of .003 to maximum of .010. .002 shim 
previously removed is replaced and crankshaft is 
bolted down permanently. 

One manufacturer makes use of a gun reamer to 
finish surface on main bearings (Fig. 12). 

Procedure on Connecting Rods 

After splitting big end of rod, bearing seats are 
prepared either by milling, boring, or flycutting. 
(On high-priced jobs, the connecting rod and cap are 
internally ground to provide seats for bearings.) 

Lining metal is installed by casting into rod, or 
by using removable bronze backed bearings. 

If bearing halves are shimmed eccentric type com
pensating shims are added to bring inside diameter 
to approximate circularity. 

Rod and cap faces are milled or ground to provide 
good joint betweeB cap and rod. 

With cap bolted to rod, bearings are bored (with 
boring tool slow speed) flycut, or broached to semi
finish size. 

Bearings are line reamed to specified size and 
then burnished by clamping over a revolving 
mandrel. Bearings tested on oversize arbor, which 
gives enough clearance for expansion and oil clear
ance. 

Burnishing2 operation. (Not to be confused with 
burning-in,2 as the rod is not clamped around the 
mandrel tight enough to cause babbitt to flow.) 

2 Burning-in involves tightening the bearings around their 
journals and then rotating the crankshaft by means of a device 
called a burning-in machine (see page 787), until sufficient 
heat is created to slightly flow the babbitt into conformity with 
the surface of the crankshaft main and connecting-rod journals. 
The burning-in process is carried on with little or no lubrication 
between bearing and journal. 

The burnishing-in process is accomplished with a burning-in 
machine or other outside source of power to rotate the ~rank
shaft. The caps are drawn down until there is a drag at each 
bearing and bearings are flooded with oil and the crankshaft 
rotated to produce the final smooth finish and to limber up the 
bearing. Burnishing-in process is used as a final operation 
after burning-in, and is also used where the preliminary fitting 
is by hand scraping, line reaming, etc. 
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Rods are installed on crankshaft with pistons 
attached and entire assembly is ready for prclimin::try 
block test. 

The method outlined presupposes that the crank
shaft is of uniform diameter on all bearing journals, 
in order to secure uninterrupted production. 

The sequence of operations on the other methods 
previously mentioned are modifications of the fore
going. 

The Big Ideas of Circularity and Alignment 

It is not within the bounds of reason to expect that 
the factory methods mentioned previously can be 
transplanted bodily to the maintenance field. 

The two basic ideas of alignment and circularity, 
which are the fundamentals of factory methods, can 
be always borne in mind, however, and applied to 
the job in hand, regardless of the equipment avail
able. 

Factory Method of Babbitting Ford Engine 
Main Bearings1 

The high-pressure babbitt metal is poured into the unheated 
block and is molded by the aid of a jig bar. It is held in place 
by lugs of babbitt which fit into anchor holes in the casting. 

After the surplus babbitt has been removed from the top of 
bearings, the caps are bolted to the cylinder block with a .012" 
shim between cap and block. This is the rough capping opera 
tion preparatory to boring the bearings to size. 

The blocks are then placed on large lathes and the bearings 
are bored with boring bars, the camshaft bearing holes being 
used as locating points. By holding the block in this manner 
during the b oring, there is no possibility of any variation of the 
distance between the crank and camshaft bearings. This is 
Important and all rebabbitting equipment for Ford blocks should 
utilize this method. 

After the boring, the edges of the babbitt are filleted to a 
Hldius corresponding to that on the crankshaft bearings. 

The bearing caps are then removed and the .012" liner taken 
out . 

Previous to removal , the caps are marked so that when re
placed they will be in the same position as when bored. 

The oil holes in the upper half of bearing are now punched 
out and countersunk. The edges of the babbitt in the block 
bearings are now filed with a flat rasp to an angle of 45 degrees 
with the lower face of the block. The groove thus form ed, 

when the cap is assembled, acts as an oil groove for the bearing 
and also as a cl earance to take care of babbitt pressed out during 
the subsequeut running in of the bearings. The ends of the 
bearings are also filed smooth. 

A little oil is then placed on the bearings, and the crankshaft 
is fitted in the block. 

The crankshaft end-play is determined by the difference in 
the length of the rear bearing on the block and the length of the 
crankshaft bearing and should not be more than .004". The 
eenter and front bearings have from 1/ 32" to 1/ 16" end-clear
ance, which allows for expansion and lubrication. 

The oil grooves of the caps are now filed and the caps are 
placed over the shaft bearing, using the marks mentioned above 
to determine correct position. 

The cap is now rocked over the crankshaft and two or more 
brass shims of .002" thickness are applied until the rock of the 
cap shows a .004" or .005" clearance between cap and block. 

The caps are then bolted down and the bearings are run in 
on a belting block at a speed of 700 r .p.m. for the period of one 
minute. This process presses the babbitt to conform to the 
shaft and a smooth, hard bearing results. 

After the belting operation, the rear bearing cap is removed 
and the bearing surface inspected. If this shows a full bearing 
surface, the cap is oiled, replaced, and bolted down with same 
tension as previous to removing. 

One of the most important items in rebabbitting a cylinder 
block is having a clean, dry surface for the babbitt. If the 
bearing supports are covered with water or oil, even in the 
smallest quantity, there will be blow holes in the babbitt. 

Another important factor is having the babbitt heated to the 
proper temperature before pouring the bearings. Perfect bear
ings can be poured only when the temperature of the babbitt 
is between 800° and 840° F. If no pyrometer is available, t:he 
temperature can be estimated by the appearance of the metal. 

When the correct temperature is attained, the metal has the 
appearance of quick-silver and tarnishes slowly when the scum 
is scraped off, the coat of tarnish showing various colors. 

When cold, the metal acts sluggish and the tarnish assumes 
a dull appearance. 

The babbitt should be dipped from the bottom of the pot with 
a ladle which is approximately the same temperature as the 
metal. Otherwise, the metal will not be thoroughly mixed and 
will not have the proper wear-resisting qualities. 

Only new babbitt should be used, as the properties of the 
metal are changed by melting old babbitt in with the new metal. 

Ford Connecting-Rod Bearings 
The Ford Company does not care to have dealers attempt re

babbitting Ford connection rods . Such rebabbitt.ing work is 
taken care of at the various branches, and replacements of 
connecting rods are handled on an exchange basis. 

REPAIRSHOP PROCEDURE IN ADJUSTING, REFITTING, AND RENEWING 
ENGINE BEARINGS 

Of all the operations in the repairman's repertoire, 
none require a closer study of the fundamental re
quirements than those involving maintenance of the 
engine bearings. This applies not only to the more 
or less comprehensive job of refitting and renewal, 
hut also to the comparatively simple operation of 
adjusting or taking up on connecting rod and crank
shaft main bearings. 

The following paragraphs are an attempt to outline 
the outstanding basic requirements as applied to ad
justing, refitting, and renewing the engine bearings. 

Importance of Alignment, Contact, and 
Circularity 

The first requirement in bearing maintenance is 
that all parts involved in the bearing lay-out be in 
relative alignment with each other, as under Fig. 13. 

The second is that all crankpins and journals be 
circular, straight, and smooth. 

The third is that all bearing halves and babbitt 
surfaces are properly fitted to their caps and saddles, 
and that they have the correct contact area. 

' From Ford Service Bulletin. See pgs . 790 and 823 for 
method of reconditioning engines whi ch have been in service. 
Applies to Model "T" Ford. 

Fig. 13. The bores of the main bear
ings must be in perfect alignment; the 
connecting-rod crankpins must be paral
lel to the main bearing journals, and 
the piston pin and crankpin bearing 
must be parallel. 

An exaggerated misalignment condi
tion (Fig. 13) produced by end play in 
crankshaft or bent connecting rod. Puz
zling cases of oil pumping can be traced 
to this condition. 

Lack of alignment or misalignment of the crank
shaft and connecting rods takes place generally 
when the following operations have been performed 
on the engine: 

1. Engine completely overhauled and new bearings 
installed. 

2. Adjustment has been made on one of the main bear
ings by tightening the cap. 

In the first operation listed, misalignment can be 
traced to the following specific items: 
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The backs of the upper case bearings do not have 
contact with the holes or seat in crankf·ase. This 
poor contact is probably due to a distorted half bush
ing, or to a bushing having a different curvature from 
the curvature of bearing seat in case. 

Either condition would manifest itself only after 
the bearings had been subjected to the pounding 
action of the pistons through a period of usage. The 
result would be that one of the upper halves would 
be higher than the others. This condition would 
leave a portion of the shaft unsupported. 

The second is an effect rather than a cause, and 
occurs when the crankshaft bearings are adjusted 
from below, when one or more upper bushings are 
out of alignment. 

Tightening the bearing cap when the shaft is un
supported, due to misalignment of the upper halves, 
will spring the crankshaft. This is a point that can
not be too greatly emphasized, because the indis
criminate tightening of the bearing caps has been 
productive of more than one case of bearing trouble 
~nd timing-gear noise. 

Before adjusting the crankshaft bearings of any 
engine, the shaft should be tested for alignment and 
contact, as described later. 

A clearer picture of the necessity of alignment of 
the upper bearing half can be gotten if the reader 
will turn to Fig. 14. 

The layout is intended to represent a typical five 
bearing crankshaft, with No.4 main upper half bear
[ng out of alignment vertically. The second, third, 
rourth, and fifth horizontal columns show the effects 
)f adjustments when that condition exists, and atten
tion is called to the effect produced in the fourth 
~olumn. 

lOOSI; 8fARIMGS 

TRONT AtiD RlAR ONLY· TIGHTlNlD 

NO , 1· 3 -5 • TlGHTWED 

ALt. tlWINGS TIGHTI:NE.D 

ALL eE.AA!NGS FITTED AND ALIGNf.D 

Fig. 14. The view at 4 shows how tightening the cap of a 
1earing that is misaligned will spring the crankshaft. To 
lrevent any chance of damage to the crankshaft, the test as 
hown in Fig. 23 should be applied to the shaft before any of 
he caps are tightened. The center bearing on a three-bearing 
rankshaft is often pounded out because of misalignment of the 
tpper half bearing. 

It is the impression among a few that the upper 
talf crankshaft bearings are not called on to provide 

support to the crankshaft, to such a degree a. the 
lower halves. Calibration of the amount of wear 
on the upper side of the connecting rod crankpin 
and the upper main bearing halves showed that in 
some cases the load on the upper bearings of both 
connecting rod and crankshaft was in exc~ss of the 
power impulse load on the lower halves. 

Longitudinal Misalignment 

Misalignment, at the time of overhauling can also 
arise from bearings that have been so fitted that 
their center line is not longitudinally parallel to the 
center line of the crankcase drawn from front to 
rear of engine. 

Besides the effect on the bearings, a crankshaft 
installed in this manner will often affect the working 
of the clutch. Especially is this true if the engine is 
part of a unit power plant., because the bell housing 
to which the clutch and transmission are fastened 
will be out of alignment with the engine flywheel. 

A simple test that can be applied without any unusual equip
ment consists in mounting a suitable pointer or dial indicator 
to an arm which in turn is fastened rigidly to the crankshaft 
flange. 

A view of this test, which is self-explanatory, can be seen by 
reference to Fig. 15. The limit of variation on an 8" radius 
measured at (A) should not exceed .012". 

Fig. 15. The conditions as shown are greatly exaggerated in 
order to show graphically what is meant by longitudinal mis
alignment. Improper mesh of front end gears and a noisy or 
binding clutch will result from a set of bearings thus fitted 
see (A). 

If the dial indicator or a feeler gauge, inserted between pomter 
and machined surface of the crankcase, indicates more than .012, 
the crankshaft flange should be checked to see that it is square 
with the journals. In case the flange tests satisfactorily, the 
trouble is due to misalignment of the bearings, which must be 
replaced and new ones fitted. 

When an engine knock has been traced to one 
main bearing that is loose, the cap on that bearing 
should not be tightened until determination has been 
made to see if the upper half bearing is in alignment. 
This can be done by cleaning the journal of all oil 
and dirt and applying a coat of lamp black or 
Prussian blue, as explained on page 786. (See also 
Fig. 23.) 

Testing for Circularity 

In the matter of alignment and circularity the 
crankshaft is the first item of bearing layout to be 
considered. This holds true regardless of whether 
it is intended to adjust the bearings only, or to 
renew and refit them. Circularity of crankshaft 
journals and crankpins can be tested with a microme
ter as in Fig. 16. 

The concentricity of the bearing with respect to 
its journal is tested by "spotting-in" with Prussian 
blue, as shown in Fig. 23. 

MAINTENANCE OF CONNECTING-ROD LOWER BEARINGS 

The maintenance of connecting-rod lower bearings 
v-ill be treated under this heading. 

Preparing for the job. If the tests outlined on 
lage 1315 show that one or more connecting 
ods are loose enough to require adjustment, the 

mechanic should prepare for the job in the following 
manner: 

With a hoist or other suitable device raise the 
front end of the car so that the bottoms of the front 
tires are at least three feet from the floor. 
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Now secure a sliding cot, a quantity of clean rags, 
hammer, extension light, pair of side-cutting pliers, 
and an assortment of end and socket wrenches to fit 
the bearings and nuts that are to he worked on. 

When all the tools have been gathered and the 
car placed in the position as indicated the mechanic 
is ready for the job. 

Checking Connecting-Rod Trueness 

After preparing for the job as outlined above, 
the oil is drained, the pan dropped, and the loose 
rods marked, both on the cap and shank for identifi
cation. 

This is done before removing the rods, it being 
important to insure that the rod be reinstalled in the 
same relative position. 

The marks made on the rod should face either 
toward or away from the camshaft, and this fact 
should be remembered by the mechanic as his guide 
when reinstalling. 

Before the rod assembly is removed, however, the 
mechanic should turn the crankshaft slowly while 
seated below and watch the action of the top of each 
connecting rod during a full revolution of the shaft. 

If the top of any rod moves back and forth between 
the piston bosses more than 1/ 16", it indicates a 
bent connecting rod or a piston pin that is not 
parallel with the crankpin. Each of the four, six, 
or eight connecting rods should be observed in this 
manner and correction made either by straightening 
the rod, installing new pistons, or reconditioning the 
crankshaft before the job is sent out. 

With the rod assemblies removed, the mechanic 
can now proceed to check the condition of the crank
pins, which will be accomplished either with a 
special outside reading dial gauge or with a pair 
of outside mikes. 

Fig. 16A 

Fig. 16. Checking the crankpin with a precision tool is first 
step in bearing maintenance. The micrometer (above) and an 
outside dial gauge (Fig. 16A) are the only instruments that will 
accurately test connecting-rod crankpin for circularity. 

Fig. 16A. Ames crankshaft gauge. Will show if crankshaft or 
crankpins are out of round, and will measure exact diameters. 

This check on the crankpins is to determine if 
they are tapered, out of round, or roughened. 

The micrometer should be applied to at least three 
points along the length of the crankpin to check for 
taper and at least four points around the pin to 
check for roundness or circularity. 

When applying the micrometer to difierent points 
of the circumference in the test for roundness, it is 
also well meanwhile to move the micrometer from 
one end of the pin or journal to the other, not, how
ever, with tha idea of testing for both roundness and 

taper in one operation. These two tests should be 
made separately, as indicated at Fig. 16. 

If the outside type of dial guage, as illustrated in 
Fig. 16A, is used, it will give a continuous reading 
and will indicate taper and out of round while being 
moved around the crankpin. 

If either the special outside reading dial gauge or 
the micrometer shows that any of the pins are more 
than .003" out of round, or if the pin surface is 
scored or badly cut, it will be necessary to recondi
tion before attempting to readjust or refit the rod 
bearings. Crankpins should have a flawlessly 
smooth finish. 

The best job of reconditioning wiil be accom
plished by mounting the shaft in a crankshaft grind
ing machine, but where it is not advisable to remove 
the shaft, the mechanic can avail himself of the 
several makes of retruing tools, practically all of 
which can be used without removing the shaft from 
the engine. 

Where the shaft is roughened slightly and not 
out of round beyond .001", it is possible to bring it 
back to standard surface by using a lapping tool, 
such as the one shown at Fig. 8. 

Another method often used by mechanics consists 
in utilizing a strip of emery cloth wrapped around 
the crankpin and rotated by a shoe string of cloth 
or leather looped once around it. The emery cloth 
should be used dry for the roughing work and with 
oil to impart a final smooth finish. 

The lapping tool also can be used effectively to 
finish up the job that was started with the retruing 
cutter. 

In other words, the lapping tool or the emery 
cloth methods are excellent for imparting the final 
smoothness after taper and out-of-roundness have 
been removed with the retruing tool. 

·when the lapping tool is used, abrasive action is 
secured by turning the crankshaft while the tool is 
clamped over the journal from below. 

If either emery cloth or the lapping tool with 
compound is used, the pin and adjacent parts of the 
shaft should be carefully washed after the recondi
tioning has been accomplished. 

Removable Type Bearings 

Assuming now that the crankpins have been 
inspected and reconditioned and meet the standards 
previously mentioned, the mechanic can then pro
ceed to check the condition of the connecting rod, 
bearing surfaces, and cap. 

On the majority of engines this inspection can be 
made in a short time, as there are few parts that can 
become deranged in the cast-in type of rod bearings 
as now used. 

On some constructions it will be found that shims 
are used, while in others the bearing is of the style 
known as the full-round shimless type. 

Regardless of the construction, the first check is 
to inspect t.he condition of the split edges between 
the rod and cap forgings as shown at Fig. 17. 

-,_ll I'""'"' 
~ I i I 

A 

Fig. 17. The cap and 
rod forgings at split faces 
should be flat and true. 
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If the bearings have not previously been tampered 
with by some inexperienced mechanic, it will be 
found that the split halves of cap and rod will come 
together without showing any daylight at any point. 
In other words, they will be fiat and true on both 
sides. This check is made with rod and cap tightly 
bolted together. 

This inspection and those referred to in the two 
following paragraphs are described in further detail 
on page 1317 under the heading "Conditions other 
than looseness which may cause excessive oil leakage 
from bearings." 

In the case of removable-type bearings the split 
edges of the half bearings should also come together 
evenly to form a tight joint as indicated at Fig. 6 
at (D). 

If the half bearing split edges are considerably 
below the surface of rod and cap split face when 
assembly is bolted together as shown at Fig. 6, at (C) 
it will be advisable to buy new bearings rather than 
remove too much metal from cap and rod forging. 

It should be remembered that removable bearing 
split edges should project from .001" to .0025" above 
the split face of cap when the assembly is unbolted 
as indicated at Fig. 18. 

Fig. 18. This method of testing for amount of bearing 
protrusion is accomplished by passing two bolts through the 

connecting-rod bolt 
holes. A steel plate is 
placed over the ends of 
the bolts and with the 
bearing half in place, the 
nuts are tightened on 
bolts to draw the bear
ing l:alf snugly into po
sition on its seat. The 
amount of protrusion of 
the bearing half above 

the spl: t edge is then determined by inserting a feeler gauge at 
point indicated by arrows. This method is recommended by 
Federal Mogul Corpn., and can be applied to both main and 
connecting-rod bearing halves. (H) is slotted for various bolt 
centers. 

In case the bearings are only a few thousandths be-· 
low the split face of cap forging, correction for pinch 
can be obtained by lapping down cap on emery 
cloth laid over a smooth board or surface plate. 

To do this job properly the bearings should be 
removed from their caps. The caps are then lapped 
down, using the mikes to determine amount of 
metal removed by checking thickness of cap as 
shown at Fig. 19. 

Fig. 19. To make sure that 
an equal amount is removed, 
check height of cap with mike. 

Never place shims behind bearings to raise them 
to height and never place shims between split 
faces of bearings in order to bring them to height 
of rod or cap split face. 

If a removable type bearing is surfaced or filed off too much, 
so as to prevent upper and lower bearing from sealing together 
(with bearing cap drawn tight), it will place an excessive strain 
on the bearing anchor screws. The added strain may cause the 
screws to loosen or break, and the bearing will ruin the shims, 
oscillate in the rod, and wear into the cap forging. Excessive 
oil leakage will also result and the condition will be noted when 
the test tank is applied. Under this condition a new cap and 
bearing should be installed. 

If 70 per cent of the total babbitt surface in rod 
and cap shows a smooth, gray surface, it indicates 
that the contact or spotting is correct, and the 
mechanic can proceed to tighten the bearing by 
removing shims or lapping down the cap and bushing 
assembly separately. 

Dark brown or black spots on the babbitt surface 
indicate low areas, which means that the original 
fitting of the bearing did not give it a good spotting 
or contact surface. 

If these points of non-contact cover more than 
30 per cent of the surface, it is advisable to touch 
up the bearing with a scraper while adjusting so 
as to increase the contact area. 

If the surface of the babbitt has a considerable 
number of small holes, or is in any way roughened, 
due to being too tight, it should be rescraped by 
hand or resurfaced with a reamer before attempting 
adjustment. 

Adjustment of Connecting-Rod Bearings 
for Clearance 

The clearance between the crankpin and the 
inside diameter of the connecting-rod bearings 
should be .001" for each inch of crankpin diameter, 
or on an average about .002" clearance for the ordi
nary engine. 

One of the quickest ways to gauge this clearance 
is to place the connecting rod on the crankpin and 
then insert a piece of .001" or .0015" shim stock, or, 
a Ris la Croix cigarette paper folded double, will be 
about right for this purpose. 

Fig. 20. Diametrical 
clearance may be deter
mined with a Ris Ia 
Croix cigarette paper, 
by folding it over once 
and inserting between 
rod and cap. 

Now put the connecting-rod cap in place, making 
sure that the paper or piece of shim stock lies 
smoothly on the pin. 

Set rod bolt nuts up as tight as possible, and try 
the rod for tightness on the pin. 

If the proper clearance is present, the rod and 
piston assembly will hang and require considerable 
effort to turn on crankpin. Approximately 10 lbs. 
pull at piston end of rod should be required to break 
loose. 

Now take off the cap and remove cigarette paper or 
shim stock, and then put cap back and again tighten 
nuts. If the rod assembly will now turn freely on 
the pin and drop of its own weight, it indicates the 
correct clearance. The rod is then aligned on a jig, 
after which it is ready for reinstallation. 

Three causes of broken bearing caps are: shaft out of round, Fig. 21. Before lapping bearing halves (B), check then 
shaft sprung, and rod badly bent. height with dial gauge (G). 
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In making this test on a shimless type of bearing, 
if the clearance is found to be excessive, the bearing 
is tightened as follows: Remove bearing half from 
connecting rod cap. Mike the thickness of cap as 
shown at Fig. 19, and also determine height of 
bearing half with dial gauge as shown at Fig. 21. 

The cap is now lapped down slightly on emery 
cloth, and the same is done to the bearing half. 
After lapping for about a minute (depending on 
amount of looseness), recheck the cap with mikes 
and the bearing half with the dial gauge to make sure 
that same amount of metal has been removed from 
the split edges of each. This method will maintain 
the original and necessary protrusion of bearing half. 

Where the bearings are :fitted with shims, this 
method need not be followed, as it is only necessary 
to remove enough shims to create the 10 lbs. drag, 
t hen add a .0015" shim on each side and bolt up. 

It is also advisable to check the amount of side
clearance of the connecting-rod bearing on its 
crankpin at the time of adjustment and renewal. 
There are no universal standards that can be ap
plied covering the amount of side clearance, and 
it is suggested that the mechanic secure the recom
mendations of the manufacturer of the engine being 
repaired. Generally speaking, the side clearance 
for pressure lubrication using steel connecting rods 
should not exceed .006''. 

In the case of aluminum alloy rods, this clearance 
should never be held to less than .008", and may be 
as high as .010" without danger of excessive oil 
leakage. The feeler gauge, as illustrated at Fig. 27, 
can be employed for checking the connecting rod to 
crankpin-fillet side clearance. 

Installing or Renewing Connecting-Rod 
Beadngs 

The renewing of the connecting rod lower bearing 
of the cast-in type is a comparatively simple matter, 
due to the fact that this type is generally broached 
to a diameter to fit the particular crankpin. 

In most every case the new rod assembly may 
be applied with little if any hand scraping. A very 
light cut near parting line of babbitt to allow bottom
ing is all that is usually necessary. 

On cast-in bearings the babbitt should not project 
from the split face of rod or cap forging. 

In the case of connecting-rod bearings, such as 
Hudson and some others, employing removable 
bronze-back bearings at the lower end, the job of 
renewal requires considerably more time. 

In renewing the half bearings in this type of 
construction, the mechanic should carefully inspect 
the rod saddle and the cap for any foreign particles, 
rust, roughness, etc., which would prevent the 
perfect bottoming of the half bearings. 

The next step is to see that each half bearing fits 
properly in its saddle or cap. 

This requires that each be spread slightly wider 
at the split edges than the bore of the cap or saddle 
in which it is to :fit. If the half bearings :fit loosely 
when received, a few blows made carefully on the 
back with a soft mallet will produce the desired 
result (see Fig. 25). 

Proper Seating of Rod-Bearing Halves 
The next step consists in :fitting the bearing halves 

into the cap and rod in such a manner that when they 
are tightly anchored, the split edges will protrude 
from split face of cap .0005" to .003" (Fig. 18) . 

This pro~ ection is necessary in order to secure the 
proper pinch or crush when the cap and bolts are 

tightened down. This insures positive sea tine; of t he 
half bearings, and will prevent them from turning, 
even though no anchor screws are provided. 

When the necessary amount of projection has been 
secured, the mechanic is then ready to proceed with 
the actual fitting of the new rod assembly. 

There are available for this work various types of 
fixtures for reaming or boring connecting-rod bear
ings and for testing the straightness of the rod. 

If reaming and boring facilities are not available, the actual 
securing of the contact will be accomplished with the hand 
scraper and Prussian blue. As most mechanics are familiar 
with this process, it need not be touched on here. 

Where bearings with shims are being refitted the 
mechanic should carefully check them especially 
on engines provided with pressure lubrication. 

The important items to be followed in checking 
both babbitt-faced and plain shims are described 
on page 1317 under "Conditions other than loose
ness which may cause excessive oil leakage from 
bearings," and illustrated at Figs. 7 and 7 A. 

·where the connecting rods are being renewed 
while the crankshaft is still in the engine, it is often 
advisable to utilize the mandrel method of fitting. 

Using the Mandrel 
In the mandrel method of :fitting, the diameter 

of the crankpin to which the rod is to be :fitted is 
taken accurately with micrometers. A mandrel is 
then made with a t least a part of it finished down 
perfectly round and smooth and of the same diameter 
as the crankpin, or preferably .0015" larger. 

The mandrel is then clamped into a vise, as shown 
at Fig. 22, and the bearing fitted to it in the same 
manner as would be used in fitting the bearing to the 
crankshaft crankpin. 

Fig. 22. The mandrel meth
od of fitting. It is not neces
sary to fit the bearings to the 
shaft journal if a mandrel of 
the necessarydiamet.erisavail
able. A mandrel of the required 

oversize elimi
nates the ne
cess i ty of 
using a ciga
rette paper or 

t.DQZ ~TlP ()(f AIAIJORfL strip of shim 
TOWHICI( ROf? IS F/TTfP. ~ho~k Ji;,~~'l~ 

rica! c lear
ance. 

By fi tting the shimless type rod to a mandrel, 
which is approximately .0015" to .002" oversize, the 
proper clearance and spotting can be more easily 
secured than if the rod was fitted to the pin itself. 

The range of usefulness of the mandrel can be 
greatly increased to take care of worn and new 
engines by making it to :fit a variety of sizes under 
and over the standard pin size. 

If, for example, the standard crankpin diameter is 
2", the mandrel should be made with four steps, one 
over and two under the standard size finishing the 
sections to 2.002", 2.00", 1.997" and 1.992". Such 
a mandrel would be suitable for fitting of any bearing 
made to fit a 2" pin, regardless of whether splash or 
pressure lubrication were used. 
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If pressure lubrication was used and the pin to 
which the bearing was to be fitted still had its orig-
inal 2" diameter, one would fit the bearing to the 
2.002" section of the mandrel, in which case they 
would be fitting the bearing with .002" clearance, 
which is about correct for a pressure-lubricated 
bearing of this size. Accordingly the smaller steps on 
the mandrel could be similarly used to take care of 
the undersize and worn crankpins. 

The ultimate success of any connecting-rod bear
ing job is largely dependent on the amount of care 
used in reassembling the engine. The most impor
tant item is, as before mentioned, alignment. 

The mechanic should therefore use great care to 
see that each of the connecting-rod assemblies is 
properly aligned on a suitable alignment jig before 
attaching them to the crankshaft. 

The connecting-rod aligning jig shown on page 803 is typical 
of several that may be secured on the open market. In an 
emergency where no jig is available, the mechanic can use the 
bearing-fitting mandrel and a machinist's square 

If any rod shows more than .010" misalignm~nt 
when tested for ali~nment, it should be straight
ened with a bending bar or special straightening jig, 
which can usually be secured from the maker of the 
alignment jig. 

When attaching the rod assemblies to the crank
shaft, the mechanic should make sure that they are 
being installed in the same relative position as before 
which will be indicated by the marks made on them 
previous to their removal. 

In the case of new rods it will be necessary that 
they be marked to correspond to the marks on the 
ones removed. Where the lower rod bearing is off
set with respect to the longitudinal center line of the 
rod the markings become doubly important. 

Mter all the rod assemblies have been installed, 
it is advisable to give a final check for alignment, 
as on page 1324 under "Checking connecting-rod 
trueness," by observing top of rod while turning 
engine slowly. If this test shows movement of 
top of rod across bosses, it indicates a crankshaft 
crankpin that is not at right angles to cylinder bore. 

MAINTENANCE OF MAIN BEARINGS 

The maintenance of crankshaft main bearings 
will be treated under this heading. 

If the special oil tank test or other testing method 
shows that one or more main bearings are loose the 
mechanic should make a further inspection before 
proceeding to the actual job of tightening. 

This further inspection is suggested as a means to prevent 
damage to the crankshaft caused from straining or springing as 
shown in exaggerated form in Fig. 14, page 1323. 

The first step in the inspection consists in remov
ing the cap from the loose main bearing, after which 
the babbitt face of cap bearing is examined for scor
ing or burning, and the journal thoroughly cleaned 
of oil and dried with a clean cloth. 

Revolve shaft a few times to see that journal is 
dry, then apply a fairly heavy coat of Prussian blue 
to the journal, as would be done for spotting a rod 
bearing. Now, with the cap still removed, rotate 
the shaft two or three full turns, at the same time 
watching the exposed journal. 

If during the turning the coating of blue is evenly 
thinned (Fig. 23), it indicates that the shaft journal 
is making contact with the upper bearing half and 
the adjustment can then be safely made, either by 
removing shims or by lapping down the cap and 
lower bearing, as outliued for rod bearings on 
a preeeding page under the heading "Adjustment 
of connecting-rod bearmgs for clearance," page 1325. 

Fig . 23. Degree 
of con tact be
tween main bear
ing journal (M ) 
and top bearing 
(B) is determined 
without removing 
crankshaft, as 
shown. 

If none of the Prussmn blue coating has been re
moved or thinned, it indicates that the upper bearing 
babbitt surface is not contacting with the journal and 
the shaft should be removed for renewal of the 
faulty upper half bearing. Exceptions to this are on 
those cars where interchangeable type main bearings 
are used, in which case the upper half bearing can 
often be renewed by dropping the shaft only far 
enough to remove old bearing and slip in a new one. 

On some engines equipped with interchangeable type main 
bearings the manufacturers recommend that the engine be 
removed rrom the fram9 and the crankshaft taken out jn order 

to renew the main bearing upper half bearing. The new bearing 
half, either upper or lower, is then slipped into place without 
scraping or reaming and the shaft reassembled to engine. 

Other manufacturers, using interchangeable type main bear
ings, such as Oakland, Oldsmobile, Chryt>ler, Overland 6, and 
Wills Sainte Claire, state that upper half bearings can be re
newed simply by loosening all caps, dropping shaft just enough 
to slide out upper half bearings and inserting new ones. The 
engine in this case is not removed from the frame, nor is the shaft 
removed from the engine. 

In either case it is advisable to recheck the condition of the 
newly installed upper half bearings with Prussian blue, so as 
to detect a possible under size journal or a bearing with too 
much babbitt which would prevent the other journals from con
tacting with their upper half bearings. 

During this test it is necessary that the main 
bearings on each side of the one being tested be 
fairly tight, so as to hold the shaft up against the 
top half bearings. If the blue is removed or thinned 
on one side of the journal only, it indicates an out-of
round condition which can be corrected only by 
removing shaft and retruing that journal. 

Checking the Crankshaft 

Assuming that the crankshaft is removed, because 
of a misaligned upper main bearing half or one or 
more badly scored crankpins, next test will be to de
termine condition of all the main bearing journals. 

In checking the condition of the shaft journals 
the mechanic will make use of the micrometer or 
special outside dial gauge, applying the micrometer 
at not less than three points along the length and not 
less than six points on the diameter of each journal. 
The method of procedure is shown in Fig.16, pg.1324. 

If any of the journals or pins are found to be 
scored or more than .003" out of round, the shaft 
should be reconditioned by grinding or turning be
fore attempting to fit new bearings. 

Assuming now that the crankpins and journals are 
in good shape, the next test before proceeding to 
the actual job of refitting bearings is to check the 
shaft for alignment. The alignment test should al
ways be made after the circularity test, as will be 
seen in the next paragraphs. 

The alignment test should be made preferably 
from the end journals rather than the center holes 
in the ends of the shaft, as the latter method cannot 
always be depended on for accurate results. The 
method of making the test is illustrated at Fig. 24. 
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Alignment Test 
A surface plate, two V -blocks, and a dial indicator 

(G) are used, the button (C) of the latter being in 
<'Ontar.t with the center main bearing journal of 3, 
:-, 7, or 9 bearing shaft or on the two center journals 
in the case of a 4-bearing shaft. 

Fig. 24. Surface plate and V-block for crankshaft testing. 
This method is recommended for testing the crankshaft for 
alignment by setting the shaft so that the front and rear main 
journals rest on V-blocks (A) . 

Swinging the crankshaft between centers on the lathe is not 
dependable, because the shaft center holes are often eccentric 
with the end journals. 

The amount of deflection of the dial gauge divided 
by two indicates the amount that the shaft is bent. 

If the gauge shows a deflection of .005", or more, 
the shaft should be straightened on a suitable press. 

It will now be apparent why the test for roundness of journals 
should be made before the crankshaft alignment test. When 
the V-blocks are used, the shaft is being rotated on its own 
journals, and if they are out of round the mechanic would not 
know whether the deflection of the dial gauge hand indicated 
the amount by which the shaft was sprung, or eccentric rotation 
of the shaft due to the out of round condition, or to the eccen
tricity of the journal contacting with the gauge or a combination 
of all three. Another advantage in making the check for 
trueness first is that if this test shows the pins or journals to be 
out of round by an amount sufficient to require regrinding the 
mechanic need not then trouble about making further inspec
tion, as the regrinder can make such additional tests and correc
tions as may be necessary. 

As previously stated, no bearing fitting or renewal 
should be attempted until the crankshaft had been 
tested for straightness and straightened if necessary 
and not until all crankpins and journals are brought 
to roundness and smoothness. 

Assuming the crankshaft then to be in satisfactory 
condition at all points mentioned, the mechanic is 
ready to proceed with the job of refitting or renew
ing the main bearings. 

First Step in Renewing Main Bearings 

The first and most necessary step is not the fitting 
of the bearings to the crank journals, but the fitting 
of the bearings into the caps and saddles which 
retain them. In fitting the main bearing halves into 
their seats, follow the same standards of protrusion, 
etc., as for con. rods, on a preceding page. 

The surfaces of the new bearings should be ex
amined as should the surfaces of the bearing caps 
and saddles in the blocks for any foreign matter 
which might prevent a proper seating. 

Each half bearing should be spread slightly wider 
at the split edges than the diameter of the cap or 
saddle into which it is to fit. 

In other words, the bearings should not fit easily 
or loosely into their receptacles but should require 
pressure such as is applied when the caps and bolts 
are tightened down, to force the halves to seat into 
the caps and saddles. 

Most bearings are made this way, but in cases 
where they do not fit with some pressure, they should 
be laid with the split edges down on the surface plate 
and struck a tew blows carefully on the back with a 
soft mallet (Fig. 25). 

Fig. 25 (left). 
Bearing bronze· 
back, babbitt
lined type) is 
spread by a light 
blow with a wood
en mallet. 

Fig. 25A ,right) . 
This method of 
seating the back 
of bearing is used 
on die-cast and 
bronze backed. 

Fig. 28B. The instruction book of the Taft-Pierce service 
reamer reads: "Assembling new bearings in crank case: If the 
crankshaft has been ground, but not to exceed .020,' standard 

bearings can usually be fitted. If the shaft 
has been reduced more than this amount, 
use undersize bearings. Thoroughly clean 
the bore of the caps and the bearing receiv
ing holes in the crank case and insert the 
bearings. 

Hammer them in solidly, using hard 
wood block with the end that rests in the 
bearing formed to approximately the same 
radius as the bearing and of practically the 
same length. 

File the edges of the cap bearings flush 
. with the cap. File the edges of the bearmgs 
m the case not quite flush, letting them project about .002" or 
.003" above the case as nearly as may be determmed. 

This is done in order that when the cap is assembled the 
bearings will come together with a little harder contact than 
the cap and case, thereby tending to hold the bearings more 
securely." 

Testing for Protrusion 

The next step is to fit the bearing halves into the 
caps and saddles. The split edges of the bearing 
halves in the case saddles should protrude from 
.0005" to .002", as illustrated at Fig. 26. 

This protrusion which is sometimes overlooked is 
recommended by the largest manufacturers of crank
shaft bearings, as being the only satisfactory method 
to insure that the bearings are firmly seated in 
their receptacles. 

A set of bushings (B) made from brass or steel 
tubing may be used, as shown in Fig. 26, to force 
each bearing half firmly into its seat while it is 
examined to see that the proper amount of protru
sion is present. 

Fig. 26. The retaining bushings (B) are kept in place during 
fitting of upper half bearings. The bushings (B) can be made of 

sawed-off pieces of 
seamless steel tub
ing or discarded 
bushings of the pro
per dimensions. 

Fig. 26A (lower 
1 eft). This illustra
tion shows another 
view of the bushings 
(B) to hold bearing 
down when using 
hand scraping meth
od (recommended 
by Federal Mogul 
Corpn.) and also 

shows spotting from the Prussian blue on babbitt surface of 
bearing. As indicated the spotting shows that shaft ts almost 
fully bottomed. The white part indicates part of bearing which 
is still too low; further scraping is necessary. 

If each bearing when held tightly into its saddle 
by the pressure of the bolts and bushings, as indi
cated at Fig. 26, can be felt with the finger nail to 
be protruding slightly, it may be considered satis
factory for all ordinary purposes. 

When each bearing has been thus tested, the 
mechanic can proceed to the job of scraping or 
reaming, depending upon the equipment at hand. 

Align reaming is beyond doubt the quickest and 
most accurate method of fittings the main bearings 
due, among other advantages, to the fact that during 
the reaming process, the main bearing caps are bolted 
down tightly as they would he in service. 
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Where align reaming equipment is not available, 
wwever, it is suggested that the bearings be held 
:ecurely into the block or upper crankcase saddles 
>y means of retaining bushings, as shown. 

These bushings are used d~ring the entire period 
~hile case saddle half bearings are being hand
:craped, so as to insure proper seating, and some
,hing approaching the amount of pressure which will 
:xist when the caps are tightly bolted down. 

These retaining bushings should engage the split 
:dges, but should not extend beyond the babbitt 
acing of the bearing halveb. 
In the case of engines having detachable cylinders, it is 

dvisable to fit the main bearing with the cylinders bolted 
ecurely to the crank case, so as to maintain the alignment that 
rill be present when the engine is finally assembled. 

Although it is impossible to go into the details 
equired in hand scraping, it is advisable perhaps, to 
uggest that the mechanic proceed with caution. 

Generally, it will be found that when the shaft is 
1 ropped to place into the saddle halves with its 
:mrnals blued, the first point of spotting will show 
.ear the split edges. 

It will be necessary to remove the high spots at 
hese places in order to secure full bottom spotting. 
lnly light cuts should be taken, however, so as not 
) remove too much metal, which would produce 
xcessive clearance near the split edges when shaft 
: finally bottomed. 

It should be remembered that hand scraping of 
1Se saddle half bearings is accomplished without 
ressure on the crankshaft. That is, the spotting 
: done by placing blue on the shaft journals and 
ropping the shaft into place without using the caps. 
On the old-style die-cast type of main bearings which do not 

lve a bronze back. it is advisable to fit bearings into their caps 
1d saddles by laying a steel bar of the approximate diameter 
'the crankshaft journal in the bearings, then pounding on the 
u to force the bearing into a good s~at and conformity with 
1e parts into which it fits (Fig. 25A). 

"- main b .. tln: 
cap \ W i/l tapmd 

~n 
~ splitbushinr~ 

Fig. 26A. An expandable 
bushing and tapered mandrel 
are used to spread and seat the 
backs of Buick main bearings. 
This operation is generally 
applied only to cast-in type 
of main bearings. 

When fitting the cap half bearings, do so by begin
ing at either end and completely fitting one bearing 
efore proceeding to the next. 

Another important item to watch is to note that 
ll half bearings are properly located, so as to register 
jth their oil supply holes. 
The specification for protrusion, trueness at the 

Jlit edges, etc., as outlined for connecting-rod bear
lgs, should be closely followed when working on 
1ain bearings. 

On shimless full-round type main bearings adjust
tent for clearance should be made by lapping cap 
o.d bearing separately as outlined on a preceding 
age under the subheading "Adjustment of connect
lg-rod bearings for clearance," page 1325. 

Effects of End Play in Crankshaft 

Engine knocks are often traced to end play in a 
~ankshaft. End play is a natural result in the 
peration of any engine, but it sometimes is aggra
ated by the habit of some drivers of riding the 
.utch pedal. 

In extreme cases the end play may be great enough 
>cause such movement of the shaft that connecting 
>ds bind on the piston pins and cock in cylinders. 

Generally speaking, the knock due to end play 
may be detected by pushing the crankshaft forward 
and backward while the engine is running, the noise 
diminishing or stopping when the point midway be
tween the limits of end travel is reached. 

Replacement of the bearings designed to take the 
end stress or thrust is the only practical means for 
the removal of excessive end play in a crankshaft. 

On those constructions where shims are used be
hind the crankshaft gear or where there are screw 
type adjustments, this of course does not ar:.t:ily. 

From .004" to .008" longitudinal or end play 
should be allowed on the particular main bearing 
which is designed to take the crankshaft end thrust. 
A feeler gauge is generally used for measurin~?; 
amount of end play, as shown at Fig. 27. 

Fig. 27. Maintaining the proper amount of end play is a big 
factor in securing a quiet engine. Replacement of the worn 
bearing is the only satisfactory method for the removal of 
excessive end play. The amount recommended by the engine 
manufacturer varies with the size of bearings, but should not 
be less than .004" and not more than .010" on the average 
passenger-car engine. 

Miscellaneous Suggestions1 

Die-cast bearings, that is, those made of babbitt 
metal only, without bronze backing, should be fitted 
into caps and rods or saddles by placing the bearing 
into position, then laying a steel bar of suitable 
diameter in the bearing, and pounding on the bar 
to force the bearing into good seat and conformity 
with the part into which it fits. The fitting other
wise for pinch, etc., should be as described for 
bronze-back babbitt-lined bearings. 

Welded crankcases should always be regarded 
with suspicion, as it will usually be found that they 
have been sprung or warped in such a way as to 
throw the main bearings out of line. 

Expert welders sometimes prevent this occurrence 
by pre-heating the crankcase, placing a heavy round 
steel aligning bar of suitable size in the bearing 
saddles, and bolting it tightly into place with the 
bearing caps and bolts, but a welded crankcase 
should always be checked up for main bearing align
ment. 

Oil pumps should always be inspected carefu1ly 
before putting a job back together. Some types 
need to be primed or charged with oil before they 
will function. 

Oil lines should always be carefully inspected and 
tested to be sure that they are free and clean. This 
advice should not be necessary, but it is found that 
most jobs that come into bearing refitting shops have 
one or more oil lines wholly or partially plugged
that is usually the reason the job is there. 

Oil holes and grooves in the bearings should be 
examined and studied in order that the manner of 
oil circulation may be clearly understood. Lots of 
jobs that come into the bearing refitting shop have 
bearing caps put on backwards and in other ways 
that prevent proper oil circulation. 

I From Repairman's Guide 
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That is why we advise one carefully to mark all 
caps before removing them, not only to indicate the 
numerical position of the cap, but also to show which 
side is nearest to or farthest from the crankshaft. 

Bearing clearances. A little clearance should be 
provided between the crank pins and journals and 
bearing walls on pressure-lubricated jobs for relief 
of pressure and maintenance of oil film. This should 
not exceed .001" for each inch of crankpin or journal 
diameter. 

Aligr~ing reamers. The best type for accuracy 
are those which are set up so that a pilot or some 
other arrangement guides the reamer or boring tool 
in a straight line without permitting any deflection. 
Where a plain reaming tool is put through without 

being held rigidly to a predetermined line, it is likely 
to follow the line of least resistance, i.e., the path 
of least contact through the bearings, springing away 
from the high spots if necessary, to do this. 

End-thrust clearance. Certain main bearings are 
more subjected to end thrust wear than others and 
soon become worn at the flanges, causing noise. 
Replacement with new bearings i3 the only remedy. 

Most of the new main bearings are provided with 
a slight extra amount of stock on the bearing flanges 
to provide for fitting. 

When it is found necessary to remove stock from 
the flange faces for fitting, care should be taken to 
keep the faces square with the bearing holes. 

EXAMPLE OF A PRESSURE LUBRICATED MAIN BEARING LAYOUT 

Example of a typical crankshaft main bearing lay
out is shown in Fig. 28. 

The crank case is shown up-side-down to expose 
the upper crankshaft main bearing halves which are 
shown in the saddles or seats of the crankcase. 

Fig. 28 The Nash advanced six engine, series 261 bearings. 

The crankshaft has seven main bearings 2 %" in diameter. 
The length of the front (FB) and rear (RB) bearings is 2 11/ 16", 
and of the four intermediate bearings Nos. 2, 3, 5, and 6, 13/ 16", 
and of the center bearing, No. 4, 2". 

The end thrust of the crankshaft is carried against flanges (F) 
on the center bearing where an end clearance of .005" must 
exist. 

The bearings are bronze shells lined with babbitt, termed 
"bronze-backed babbitt-lined bearings," and secured in the 
crankcase and caps with screws. 

When caps are removed for bearing adjustments, they must 
be replaced in the original position to insure alignment of the oil 
grooves. Reversing a bearing cap closes the oil passage to the 
camshaft, and limits the supply to the connecting rods and 
cylinders. 

The bearing caps are shown in Figs. 1, 2, 3, 4, 5, 6. and 7 below 
the crankcase, and when drilled crankshaft is placed in the upper 
half bearings the caps containing their bearings are placed 
over the crankshaft and bolted in place. 

Between each bearing cap and the case are shims, two on 
each side, a total of .004" in thickness. The removal of one or 
two shims will usually suffice for an adjustment of the bearings 
after considerable service. 

If a further reduction of clearance is necessary, the bearing 
cap should be evenly filed or reduced by applying it to a sheet of 
emery cloth placed on a surface plate. 

Crankshaft main bearings should be adjusted to approximate
ly .002" clearance. The shaft should rotate freely when turned 
by hand. 

Oil distributor line from oil pump connects under each bearing 
cap and oil passes through holes (D) . Semi-annular grooves con
vey oil from the distributor manifold connections in the bearing 
caps to a point near the top of the upper half of bearings in 
crank case where oil ducts (C) in bearings 2, 3, 5, and 7 which 
l!.re integral with the crankcase, convey oil to the camshaft bear
ings. 

bearings. The edge of the rear bearing cap at point 01 (Fig. 28) 
should fit the crankshaft with a clearance of .01211

• The con
tour of the bearing cap at this point must be altered whenever 
the bearing is adjusted by the removal of shims or by filing the 
cap. 

Fig. 29. Piston and connecting rod. Name of parts 1, 2, 
4, plain rings; 3, oil-regulating ring; 5, piston pin; 6, piston-pin 
lock screw; 7, piston-pin bushing; 8, connecting-rod oil holes; 
9, connecting-rod adjusting shims; two .002" shims on each 
side; 10, connecting-rod bolt, nut, and cotter. 

Note the oil holes (8) in the connecting rod. The purpose of 
these oil holes is to lubricate the cylinders, pistons and pins 
explained as follo\\s: At each revolution of the crankshaft, 
holes drilled in the crankshaft extending from the main bearings 
to the connecting-rod bearings coincide with the oil-entrance 
grooves in the main bearing caps and conduct oil to the connect
ing-rod bearings. 

The cylinders and pistons are lubricated by streams of oil 
intermittently ejected from the crankshaft through these holes 
(8) in the connecting rods. The ejecting occurs only when the 
piston is at the top of its stroke. This is especially desirable 
when starting, after a car has stood for a long while and oil has 
drained from cylinder walls. This a lso supplies a spray of oil 
for lubricating the cams and tappets. 

To check the flow of oil through the connecting rods, the 
crankshaft should be turned until each piston ts at the top of 
the stroke, and while in this position an air hosel should be 
attached to the oil pump connection of the distribution mani
fold. 

If the opening and oil tubes are clear, oil will be forced through 
the shaft and out of the holes in the connecting rod. 

The pistons are light iron, each provided with four rings. 

The third l'ing is an oil regulator, and a number of holes are 
drilled from the third groove to the inside of the piston. 

All rings should fit the grooves with a clearance not to exceed 
.002". 

The piston pin is retained in the piston by a lock screw secured 
with a lock washer and a cotter pin. 

Pistons, rings, and pins should be removed for inspection each 
10,000 miles. 

If the piston pins or the connecting-rod bushings are worn, 
they may be replaced. 

Oil shedders (0), (Fig. 9) serve to prevent the leakage of oil Oversize piston pins should not be used as it is impossible 
{rom the rear bearing and another is at front for the front accurately to re-ream the hole in the pistons. 

ll::)ee also the oil test described on page 1316. 
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RELATION OF ENGINE LUBRICATION TO THE LIFE OF THE BEARINGS 

A Modern Engine Lubrication Method 

An example of an engine with a force feed or 
1ressure lubrication system, where crankshaft is 
lrilled and where oil passes through the crankshaft 
o the camshaft, through drilled passages in the 
rankcase is the Oldsmobile six, series "D." This 
ngine has three main bearings and three camshaft 
•earings, and the gear type oil pump is mounted 
11 elevated location. 

The oil which seeps out of the camshaft bearings, 
nain bearings and connecting-rod bearings is whip
•ed into a vapor which floats throughout the engine, 
lepositing a film upon such parts as cylinder walls, 
•istons, piston pins, valve lifters, and valve stems. 
~he quantity of oil in the oil reservoir is indicated 
•Y a depth rod on the left side of the crankcase. 

Fig. 30. Oldsmobile six, series "D" forced-feed engine oiling 
rstem with an elevated pump and through camshaft bearings. 

Near the end of suction line is a ball check valve in this line 
eading from 2). This is for the purpose of keeping the oi l line 
rimed at all times where the elevated type pump is used. 

For example, in turning corners or when the oil has been 
rained out of the system, preparatory to refilling, it will be re
Lined in the pipe line. 

Tracing the course of the oil: An elevated gear type oil pump 
l) is attached to the front end of the engine on the timing gear 
)Ver, and is driven by a projection of the camshaft extending 
ll'Ough this cover. 

The pump draws oil from a pocket or depression in the center 
f the oil reservoir (2) by means of a pipe (3) on the outside of 
1e engine and forces it into the camshaft (4), which is drilled 
ollow to the front journal. 

At this point, the oil passes out of the camshaft into an an
lllar groove around the journal which coincides with a hole 
cilled in the crankcase (5) for conveying the oil to the front 
·ankshaft main bearing, (5A). 

From this point the oil may follow either of two courses, 
1to the hollow crankshaft (6), or into the oil pipe (7), leading 
om the front bearing cap to the center (8) and rear bearing (9). 

A portion of the oil is thrown out at the crank pins to lubricate 
te connecting-rod bearings. (On earlier jobs a hollow cam
taft formed the auxiliary oil passage to the center and rear 
ain bearings.) 

From the center (8) and rear bearings (9), the oil passes up 
•rough drilled passages (10, 11), in the crankcase to the center 
2) and rear (13) camshaft bearings. 

The oil-pressure indicator gauge (14) on the instrument 
>ard registers its pressure from the supply furnished the rear 
1mshaft bearing (13) which is the farthest point in the system 
om the oil pump (1). This assures one of oil pressure in all 
>ints of the line if pressure is shown on the instrument board 
mge. 

Midway between the camshaft and crankshaft in this oil 
tssage is a by-pass channel (15) for the purpose of relieving 
.e oiling system of any excessive quantities of oil (also leads 
, the front-end drive chain). 

This by-pass is normally closed by means of a ball and spring, 
.e tension of which is regulated by a screw projecting into the 
•annel at the front left-hand side of the engine. Additional 
nsion on this spring will cause an increase of oil pressure in 
e system. Dellrease of tension on the spring will cause a 
:crease in pressure. 

When the engine is warm and supplied with fresh oil, the 
essure as indicated by the gauge should not be less than one 
mnd for each mile per hour on high gear at low car speeds. 

Any excessive drop in oil pressure would tend to indicate 
thinning of the oil or an extremely loose bearing in the engine. 

The regulating screw for adjusting the pressure should not 
be reset to raise the oil pressure when either of these conditions 
exists, but the oil should be changed or the bearings taken up, 
which will correct the difficulty. 

To Obtain Long Life of Bearings Use 
Plenty of Good Oil 

No amount of oil under-pressure will successfully take care 
of metal which has been worn away, but will only soften the 
noise emanating from such worn parts for a time; and if the oil 
has become extremely thin, the continued use of it will prov~ 
but a detriment to the engine. 

A systematic examination and cleaning of the oil reservoir 
and screen is of prime importance, and the smooth performance 
of the engine will more than repay the time it takes. 

Replace the oil in the oil reservoir (2) every 500 miles under 
average conditions. While the engine is new the oil should be 
changed after the first 250 miles. After being well worked in. 
it will be necessary to change the oil at 500-mile intervals, 
except in cold weather. In cold weather, when the car is in 
short trip service, a lighter oil should be used, and changed at. 
intervals of 300 miles. 

The reason for this, in some detail is as follows: Commercial 
gasoline is continuously decreasing in volatility. The heat 
units continue to be as high as formerly, but the fuel does not 
vaporize so readily. The carburetor therefore becomes an 
atomizer instead of a vaporizer, and the fuel becomes a fog of 
minute particles of gasoline mixed with air, instead of a true 
dry gas. This condition has led engineers to adopt e.everal 
different means of heating the mixture so as to change the fuel 
mixture to a gas. On the Oldsmobile engine the "exhaust
heated" intake manifold is used. 

Heat helps a great deal, but there is usually a portion of the 
charge which enters the cylinders in a semi-lic;uid state and 
therefore does not burn completely. This portion is of course 
greater in winter than summer, but is present at all times. 

The surplus or unburned portion of the fuel condenses on 
the cylinder and piston heads and finally seeps into the crank 
case. It not only cuts the oil seal from the pistons and rings, 
but dilutes the crankcase oil, destroying its lubricating quali
ties. Oil in this condition is black in color, very thin, harsh 
to the feel, and has an offensive odor. 

Another reason why the oil should be drained frequently is 
the presence of water in the products of combustion. The 
percentage of water formed depends upon the proportion of 
gasoline t.o air; a ri ch mixture or a large percentage of fuel to 
air will form more water than a lean mixture. In summer this 
water vapor passes out with the exhaust, but in winter it enters 
the crank case and condenses. Its presence there is a menace 
to the engine, because it either freezes in the oil pipes, causing 
burned bearings before the heat of the engine melts it, or it 
forms an emulsion, a thick pasty substance which clogs the 
filter and oil pipes, with the same bad results. 

To drain the oil from the crank case, it is best to work from 
the right side of the car. With a suitable wrench, the drain 
plug can be removed from the bottom of the oil pan. A bucket 
should be available, in which to receive the oil when the plug 
is removed. 

For cleaning, the best method is to remove the oil pan. 

Under ordinary circumstances the check valve at the lower 
end of the oil pump suction pipe will retain a sufficient amount 
of oil to prime the pump when the engine is started, however, 
if, after the oil has been replaced and the engine started, the 
gauge on the instrument board fails to register pressure, it is 
an !ndication that the oil pump has lost its "prime." Stop 
engme at once, remove the plug from the fitting on the oil pipe 
at top of oil pump, and pour into the hole a quantity of oil, 
sufficient to fill pump body. Replace plug and start the engine. 

Fig. 31. The importance of renewing the engine oil often 
is shown in thes,e two illu;;trations. The crankshaft bearing 
on the left was rumed by bemg run less than 1,200 miles without 
proper lubrication. 

The one on the right had been in an engine which was properly 
lubricated for more than 32,000 miles and is still good for several 
thousand miles more. (From Pontiac instruction '1927.) 
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Fuel Consumption; Lack of Speed and Power; 
Hesitation or So-Called Flat Spot on Acceleration. 

STROMBERG MODEL "UUR-2" TWIN CAR
BURETOR: General Description; Adjustments; 
Disassembly, Assembly, Inspection and Cleaning. 

ADDRESSES OF CARBURETOR MANUF AC
TURERS. 

ZENITH UNIVERSAL CARBURETOR: Fea
tures; Operation and Construction; Starting; Ad
justment; Governor; Use of Air Filters, Etc. 

ZENITH DOWN-DRAFT CARBURETOR: OpPr
ation and Construction; Starting; Adjustment; 
Governor. 

FORD FUEL SYSTEM AND CARBURETOR 
(4-CYLINDER): Fuel System; Fuel Gauge; Fuel 
Pump; Carburetor; Carburetor Adjustments; 
Governor. 

'VINFIELD MODEL "S" CARBURETOR: Con
struction and Operation; Adjustments. 

TILLOTSON MODEL "J" CARBURETOR: Ad
justments; Service Pointers. 

SCHEELER MODEL "T" CARBURETOR: Fea
tures; Starting and Warming Up; Control Hook
Up; Adjustments. 

CARBURETOR SPECIFICATIONS: Carburetors 
Used on 1932 Passenger Cars. 

S. A. E. CARBURETOR FLANGES: Two-Bolt; 
Three-Bolt; Four-Bolt; Duplex Type; Carburetor 
Intakes. 

GASOLINE MILEAGE TESTERS: Penoerthy 
Mileage Tester or Flowscope; Zenith Mileage 
Tester. 

RELATION OF EXHAUST-GAS ANALYSIS TO 
CARBURETOR ADJUSTMENT: Description. 

FUEL CONSUMPTION: Factors Affecting. 
Copyright 1932, A. L. Dyke, St. Louis, Mo. 
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CHEVROLET DOWN-DRAFT CARBURETION SYSTEM1,2 

One of the features on the Chevrolet cars is the 
down-draft carburetion system. The carburetor A, 
as shown in Fig. 1, sets on the intake manifold B, in 
whiCh the functioning parts of a manifold heat con
trol is located. The air intake silencer and flame 
arrester C, is mounted on the top of the carburetor 
air intake horn; air enters at D. 

Fig. 1. Chevrolet down-draft carburetion system. 

The down-draft carburetor, as will be observed, 
is placed in direct line with the air stream. The air 
stream enters at D and passes downward through 
the carburetor instead of upward, therefore the air 
stream is not required to lift the gasoline in its travel 
to the cylinders, consequently a larger air entrance 
or air horn can be employed, thus increasing the 
volu:r..ne of combustible mixture passing into the 
cylinders, which contributes to increased power and 

!Applies to the Confederate model, series BA (passenger) and 
BB (~-ton commercial) cars and series N (1~-ton trucks) in 
which there are a number of improvements. The engine has 
many new features, some of which are: redesigned oiling system 
to provide positive pressure lubrication to the crankshaft main 
bearings, the camshaft bearings and valve stems; the crankshaft 
has been improved by the addition of counter-weights and by an 
increase in siz~ in the diameter of the bearing journals; more 
sensitive harmonic balancer; down-draft carburetion; heat 
control on Jnar:!fold; intake silencer combined with air cleaner, 
and other features. Factors contributing largely to the in
creased power and improved performance of the engine are as 
follows: the intake valve timing is advanced 8 degrees in rela
tion to the flywheel rotation, permitting an earlier opening of 
the intake valve. Due to the increased rocker arm ratio, the 
valve lift is increased. This insures more effective intake and 
exhaust of gases. The valves are approximately !{s"longer than 
previous six cylinder valves and are therefore not interchange
able. The compression ratio has been increased to 5.2 to 1. 

2Illustrations and text are excerpts from Chevrolet Repair 
Manual, Instruction Book and Service News, by permission. 

3N o. 2358 for the Chevrolet Confederate model, series BA 
passenger cars and BB commercial cars, and No. 222SA for the 
Confederate model, series NA, NB, NC, ND 1~ ton trucks. 
The carburetor used on the passenger cars differs from that 
used on the trucks in that the metering rod and pump jet are of 
different sizes. In order to tell the truck carburetor from the 
passenger carburetor there is a letter T cast in the body of the 
truck carburetors. 

quick acceleration. This, combined with the mani
fold heat control insures easy starting and economy 
in fuel consumption. 

Construction and Operation 
The carburetor used on the Chevrolet is a Carter 

makeS of the plain tube, down-draft type and 
embodies a new principle which employs three 
venturi, Fig. 2, one located above and two below 
the level of the fuel in the float chamber. 

This triple venturi has the effect of increasing the 
suction on the first or primary venturi, causing the 
nozzle to start delivering fuel at very low air speed. 

Fig. 2. Part sectional view showing the three venturi and 
main nozzle. 

The main nozzle enters the primary venturi at an 
angle, discharging upwardly against the air stream. 
This angle secures an even flow of correctly propor
tioned and finely atomized fuel. 

The fuel thus atomized in the primary venturi, 
Fig. 2, is kept centrally located m the air stream by 
the surrounding blanket of air passing into the 
second venturi, and this process is repeated by the 
air in the main venturi. By this means the fuel is 
carried to the cylinders in a more perfectly atomized 
condition. This insulated atomization results in an 
increase in smoothness of operation and power at 
both high and low speeds. 

The mixture quality is controlled by a metering 
rod, Fig. 3, which operates within the metering rod 
jet, and is operated by the throttle lever. 

There are two steps of different diameters on this 
rod. The larger diameter, or economy step, con
trols the fuel flow to about seven-eighths throttle, 
when the smaller diameter, or power step, becomes 
effective, giving full power for either high speed or 
hard low speed pulling. 

By this simple means both maximum power and 
greater economy can be had without changing the 
carburetor adjustment. 
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The accelerating pump, Fig. 4, is of the pneumatic 
type and consists of a cylinder With a plunger1 con
taining an air bell and two check valves, one on the 
inlet and one on the outlet side. 

Fig. 3. Part sectional view showing the metering rod and 
metering rod jet. 

The upward movement of the plunger, when the 
throttle is closed, draws a small metered fJUantity of 
fuel into the bottom of the cyhnder. The slightest 
opening of the throttle causes an Immediate dis
charge through a pump jet (J) pointing downward 
into the main venturi, Fig. 4. 

The starting mixture is controlled by a button on 
the instrument panel marked "choke." Pulling 
this buttcn out closes a butterfly valve which is 

Fig. 4. Sectional view showing the accelerating pump, 
l)Ump jet (J), trigger lock (T) and choke valve hinge spring 
(S). 

1Under the pump plunger (not shown) there is a spring, also 
a spring under the plunger leather. 

hinged in the center with one-half being spring con
trolled, (S). Fig. 4. 

When the choke button is pulled all of the way out 
a trigger lock (T) hmits the movement of this spring 
controlled valve, admitting only the right amount of 
air, when the engine fires, to keep the engine running. 

As soon as the choke button is released slightly, the 
hinged half opens and acts as an air valve during the 
warming up period. This prevents overloading and 
produce.;; a smooth running mixture with a cold 
engine. 

Adjustments 

The carburetors have been carefully tested and 
adjusted to the engine, before leaving the factory. 
Too often adjustments are made to the carburetor, 
when in reahty, somethmg else is causing uneven 
running or the engine has not thoroughly warmed up. 

There are two adjustments on the carburetor, one 
for idlmg mixture and the other for idling speed. 

To adjust the idling mixture proceed as follows: 
Open the idle adjustmg screw from Y2 to 1 turn open. 
Let engine idle. Try turning screw both ways from 
this position until the best setting is made. 

To adjust for idling speed proceed as follows: 
With the hand throttle on the instrument l,anel 
closed, set the throttle lever stop screw so that the 
en_gine ru_ns at approximately 300 revolutions per 
mmute with the spark fully retarded (spark control 
button pulled out). If the engine runs too fast, 
back the screw out. If too slow. turn m until the 
proper speed is obtained. Best results in both per
formance and economy are obtained with the mix
ture set as lean as possible. 

The lever which operates the accelerating pump 
plunger arm is provided with three adjustments or 
settings, (F1g. 5). The first hole whwh IR the long 
stroke, is for winter drivmg, the center hole, medium 
Rtroke, is for normal climatic conditions and the 
third hole, Rhort stroke is for summer. 

Fig. 5. (left). Acc::lerator pump arm adjustment: To set 
the pump arm it is necessary to remove the cover from the top of 
the accelerating pump. 

It is also important that the counter-shaft that operates the 
accelerating pump, be lubricated at least once every 5000 miles
To lubricate this shaft, remove screw attaching the dust cover 
and fill the threaded hole with graphite grease. 

The cars, when shipped from the manufacturing plants, have 
the pump plunger arm set in its normal position and the change 
from normal to summer setting should be mac1e when atmos
pheric temperatures are consistently abm·e 65 degrees F. The 
change from normal or summer setting to winter setting should 
be made when the atmospheric tempera tures are consistently 
below 65 degrees F. 

The center or 1wnnal sett'iug will give fair performance, fur 
usual climutic conditions, but if the best performance is desired, 
we suggest that changes ~c ~nade according to the above 
instructions. 

Fig. 6. (right). Float level adjustment: This measurement. 
is yg• from the bottom of the float to the machined surfaee of 
the bowl cover (when needle is seated). This measurement 
should be taken on the side of the float opposite the gasoline 
intake valve. 
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The metering rod, which controls the amount of 
gasoline passing through the jet, can be changed to 
meet various climatic or drivmg conditions. 

Production metering rods, which are the standard 
size, are not marked, but service rods will have the 
size of the rod stamped on a flat spot. The follow
ing is a list of these rods, their size and part number 
for both passenger cars and trucks: 

Passenger Cars Trucks 

Part Part 
Size Number Size Number 

----
Standard ...... . .. ... ... 56-45 364024 65-62 364529 
1 Step lean ........ .. ... 57A45 364112 67A63 364269 
2 Steps lean ......... . .. 58A46 364111 ····· ... . .. 
High test gas or Tropical 

climates ...... . ..... 60A48 364UO 68A64 364286 

Metering rod gauge: The purpose of this meter
ing rod gauge (No. 364115) is to properly control 
the lift of the metering rod through the metering 
rod jet to allow the proper proportion of gasoline to 
enter the manifold. Instructions follow: 

B 

GAUGE N9 364115 

INSTRUCTIONS: 
I. REMOVE METERING ROD 

WITH THROTTLE VALVE 
FULLY OPEN. 

A 

2.1NSERT GAUGE AS SHCMIN. 
3. REMOVE CONNECTOR ROD "A: 
4. 8/>,CK OFF THROTTLE STOP 

SCREW UNTIL THROTTLE 
VALVE IS CLOSED TIGHTLY. 

5. ALLOW PIN'B' TO REST ON 
GAUGE UNDER NORMAL 
SPRING PRESSURE. 

6. BEND CONNECTOR ROD"AiHERE. 
UNTIL ENDS ENTER HOLES 
IN LEVERS FREELY. 

7. REASSEMBLE CONNECTORROD"A". 
8 . CHECK. BY MAKING SURE THAT 

PIN'B' RESTS LIGHTLY ON END 
OF GAUGE WITH THROTTLE 
VALVE CLOSED TIGHTLY. 

9. REASSEMBLE METERING ROD. 
10. READJUST THROTTLE STOP .----....::::~~~ 

SCREW ---!'-----.;..--

Fig. 7. Instructions for use of metering rod gauge for 1932 
down-draft carburetor. 

Manifold Heat Control, Air Cleaner and 
In take Silencer 

Manifold heat control: The functioning parts are 
located on the inside of the exhaust manifold at the 
center of the engine just below the intake manifold. 
See Fig. 8. 

This heat control is operated by a heat control button 
on the instrument panel which is connected to deflec
tor (F) by means of a wire in conduit (E) which 
permits the control of the mixture temperature! at 
the will of the driver. 

Its purpose IS to assist in warming up and increas
ing the economy in cold weather. Also serves to 

I It will be observed that the "air" is not heated as it is taken 
i n ~o the carburetor, instead cool air is taken in, which passes 
downward into the mixing chamber where it is mixed with fuel 
from the jets and is broken up, forming a mixture. This mix
ture then passes the throttle into the intake manifold where it 
is heated by the exhaust gases being deflected around the intake 
manifold, thus breaking up the heavy particles and forming a 
very combustible mixture. It will therefore be observed that 
the "mixture" is heated. A control is provided on the instru
ment panel so that the mixture will not be overheated and cause 
over-expansion of the gases, reducing its density, and thus 
reduce the volumn entering the cylinders. 

maintain the efficiency of the engine, by keeping the 
temperature of the explosive mixture moderately 
low. 

Air cleaner and intake silencer: The air which is 
taken into the carburetor, to mix with the fuel, is 
thoroughly cleaned in passing through the combined 
air cleaner, intake silencer and flame arrester 
mounted on the top of the carburetor at the air 
intake. See Fig. 9. 

Fig. 8. (left). Manifold heat control showing deflector (F) 
in position which deflects the exhaust around the intake mani
fold. 

In winter , pull the heat control all the way out when starting; 
and lea vein this position for all city and moderate speed driving. 
rt should only be pushed in for high speed driving or in summer 
weather. 

The choke button should always be pushed in before the heat 
control button; otherwise the function of the heat control, 
namely to assist the choke in warming up the engine, will be 
defeated. 

Fig. 9. (right). Air cleaner and intake silencer: Cleanin(J of air 
is accomplished by a pad of woven copper gauze, through which 
the incoming air passes, depositing all particles of dust, dirt and 
grit on its oil covered edges. This metallic gauze pad also 
quenches any flame that may be caused by back fire through 
the carburetor. 

Within the air cleaner is a resonance chamber so located and 
proportioned to the larger intake chamber, that the roar and hiss 
of incoming air is completely silenced. 

Under ordinary conditions, where the car is driven on pave
ment and gravel roads, the air cleaner should be removed every 
2500 miles and the dirt that has collected on the copper mesh 
cleaned out. This is done by removing the air cleaner from the 
carburetor, then removing the top cover and felt pad and 
slushing that part of the air cleaner that contains the copper 
mesh in gasoline and then dipping it in engine oil. Under 
extreme conditions, or when the car is driven on gravel and dirt 
roads all of the time, this must be done every 1000 miles. 

f'AEE WHEELING BUTTON HEAT CONTROL BUTTON 

Fig. 10. Driver's compartment showing all of the controllinr. 
devices necessary for the operation of the car. 
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CHRYSLER SIX, MODEL "CI," DESOTO SIX, MODEL "SC," DODGE BROS. SIX, MODEL 
"DV" AND PLYMOUTH MODEL "PH", CARBURETORS 

The carburetors used on these cars are the 
Chrysler, type "BB," designed by Chrysler engineers 
and manufactured and serviced by the Carter Car
buretor Corporation of St. Louis, Mo. The car
buretors are similar in general construction and 
differ principally in jet and nozzle sizes, therefore 
one set of illustrations and instructions will be 
employed here to explain the operation and adjust
ments. 

Fig. 1. Chrysler type BB carburetor of the plain tube 
principle with fixed jets, idle speed adjustment and accelerator 
pump. An air cleaner (not shown) is provided and is integral 
with the intake silencer. 

Models: the models of the carburetors used on 
the above cars are given in the table of carburetor 
specifications. 

Adjustment of Carburetor 
This carburetor provides but two adjustments; 

one to regulate the idling mixture, the other to 
control the volume of accelerating pump discharge. 

'Throttlt Valvt Scnw 

Vtntur• 

Noulr Gasktt 

Choker Air Valvt 

Chokrr Valvr Asstmbl 

Choktr Air Valvr Washtr 

Chokrr Air Vah·r Spring 

Choker Air Val vr Stem 

Fig. 3. Side sectional view showing the choker, jets and 
idle adjustment. 

Fig. 4. End sectional view. 

To secure a good idle: First, set throttle lever 
adjusting screw so that engine runs approximately 
300 rpm. Then set idle adjustment screw so that 
engine fires evenly. The correct setting will be 
found between ~ turn and 17.4; turns open. Note: 
a richer mixture is obtained by backing out adjust
ment screw-a leaner mixture by turning screw in. 

If engine stalls while idling, and if these adjust
ments do not correct the trouble, remove idle pass
age tube and idle jet tube and clean thoroughly with 
compressed air. 

A good idle is impossible with any carburetor un
less spark plugs and tappets are set accurately as 
instructed. 

The accelerating pump: The pump operates in 
a well in the body casting. At opening of throttle, 
pump discharges through main nozzle, starting a 
flow of fuel through nozzle from main float chamber 
and supplying instantly the excess fuel necessary for 
prompt acceleration. 

Pump link is provided with two holes to receive 
pump link screw, giving short and long strokes to 
pump piston. For winter driving, in Northern 
climates, link screw should be set in outer (top) hole, 

10n Dodge Six model "DL" cars, the type BB carburetor 
was specified only for cars built after July 1932. Earlier model 
"DL" cars used Carter carburetor model C197S 

2The pump metering jet is accessible from the outsicie of 
carburetor on models 4-Al, 4-A2, 6-Al and 6-Bl only. This 
jet is incorporated in pump valve case inside of carburetor on 
models 4-A3 and 6-B2. 

Fig. 2. Detail of carburetor assembly showing the accelerator pump and linkage. Models 4-A2, 4-A3 (Plymouth "PB"); 
6-Al, 6-A2 and 6-R2 2 (DeSoto Rix "SC;" Dodge Bros. Six "DL 1" (above car serial number 3573864) and Chrysler Six "CI") 
{'.arburetors. 
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which gives longer stroke, supplying maximum 
quantity of fuel for acceleration. 

In hot weather, in high altitudes, or when high 
test gasoline is used, pump link should be connected 
in inner hole, giving shorter stroke. 

To improve acceleration: If acceleration is not 
satisfactory, examine pump link setting. If link 
screw i.s set to give short stroke, reset screw to give 
longer stroke to pump piston. 

If this does not give desired results, the main 
metering jet, pump metering jet, check valve as
sembly and pump valve assembly should be re
moved and cleaned with compressed air. 

If engine loads; check float level: Wear on lip 
of float lever will in time raise float level from 
factory setting, causing carbureter to load up. 

To check float level, remove upper casting from 
float chamber. Remove body gasket and place 
rule across machined edges of float chamber. Hold 
lip of float firmly against end of seated needle. 

Top of float (not soldered seam) should be flush 
with, or slightly below machined edges of float 
chamber. In no case, should top of float be more 
than 1 /32 inch below edges. 

Before adjusting float, see that float lever pin plug 
is firmly seated. To lower float level, bend lip of 
float lever toward needle. To raise float level, 
bend lip away from needle. A very slight bend is 
usually sufficient. 

Be sure to bend lip of float not bracket, holding it 
against needle when firmly seated. 

Economy: (a) Maximum economy is secured 
only when breaker points, spark plugs, valves and 
engine timing are set to manufacturers specifications. 

(b) Float level must be set as above. 
(c) Step up valve cage assembly should be 

examined. Ball check in this assembly must seat 
and move freely. When re-assembling valve cage 
must be screwed in tight against seat. 

(d) Step up push rod must move freely in upper 
and lower guides. 

(e) Step up piston in upper casting should not 
bind and be free of dirt. 

Caution: Do not attempt to gauge metering jets with drills. 
These jets have been flow-tested, to insure correct fuel flow. 

Engine Tune-Up: Plymouth Model "PB,"; 
Chrysler Six Model "CI,"; DeSoto Six 

Model "SC" and Dodge Bros. 
Six, Model "DL" 

The carbureter is only one of the half dozen fac
tors that control performance and fuel consumption. 
Practice demands that this unit be untouched until 
the checks and adjustments itemized bel-ow have 
been made. These operations should be performed 
in the order listed. 

Fig. 5 Fig. 6 

1BTC: means before top dead center. 

Fig. 5 (left). First; spark plugs: Clean spark plugs, setting 
gaps all alike with gauge at .028 in. A wider gap reduces speed 
and power; a closer setting causes uneven idle of engine. 

Fig. 6 (right). Second; distributor: File breaker points to 
an even contact, replacing if required. Use feeler gauge, setting 
at .020 in. A wider "break" produces less spark-a closer 8et-
ting causes late spark. Always check ignition timing after 
adjusting breaker points. 

Figs. 7 and 8. Third; ignition timing: Set timing by fly
wheel markings, using timing light, if available. The flywheel 
markings will be found under inspection cover on left side of 
flywheel housing. 

Set distributor so that points begin to separate when mark 
"DC" on flywheel is opposite pointer on housing marked 
"IG N", being sure to press distributor rotor against direction 
of rotation to remove all back la~~h. 

The pointer on the housing marked "DC" is not used in 
setting the ignition timing butindicatea exact dead center when 
the mark on the flywheel is in line with it. The number of 
de~rees of flywheel rotation before top dead center when igni
tion should take place (measured by the distance between the 
"DC" and "IGN" pointers) is stamped on the pointer plate for 
identification purposes. 

The ignition timing settings in degrees of flywheel travel and 
the corresponding piston travel measurements before top dead 
center for standard "silver dome" head engines and special 
"red head" equipped high compression engines of these cars 
are as follows: 

Flywheel Piston 
Breaker-Points to Open Rotation Travel 

BTCI BTCI 
Chrysler Six "CI": 

Silver dome head (standard) ..... ... . 10° .043-' 
Red head (special high comp.) ........ 8. .027' 

Dodge Six "DL" 
Silver dome head (standard) ....... , , 1o• .041 , 
Red head (special high comp.) ........ 50 .010' 

DeSoto Six "SC" 
Silver dome head (standard) ...... , , , g• .032' 
Red head (special high comp.). , .. , . , , 7• .019' 

Plymouth "PB" 
Silver dome head (standard) .. .. . .. .. 10° .046' 
Red head (special high comp.) ... . .. .. go .037' 

On the Chrysler 8 "CP" standard "silver dome" head, the 
breaker-points should open 10° flywheel rotation BTC and .051' 
piston travelBTC. On the high compression "red head," the 
breaker-points should open 7° flywheel rotation BTC and .025' 
piston travel BTC. Timing on this model may be accom
plished by setting the DC mark on the flywheel in line with the 
IGN pointer on the left size of the flywheel housing without 
making any measurements. 

On the Chrysler Imperial 8 "CH" and Custom 8 "CL," ad
justment of the ignition timing requires the use of a motor 
gauge. The breaker points should open .038' piston travel BTC. 

If pre-ignition occurs with proper timing, do not set bark 
spark, but remove carbon. Late spark promotes carbon 
formation, reduces power and is one cause of waste of fuel. 

Intake .005" 
o Exhaust .007" 

Fig. 9. Fourth; valves: Set 
all intake valves at .005 in., 
exhaust at .007 in., after engine 
is well warmed up, using feeler 
gauge. If set closer than this, 
valves may fail to close when 
engine temperature is above 
normal. Quiet operation is to 
be obt.itined by careful, even 
setting with accurate gauge, 
rather than by tappets set closer 
than standard. 
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BUICK FUEL AND CARBURET! ON SYSTEM 
The fuel system consists of gasoline tank, gasoline 

gauge on the instrument board, gas lines, fuel pump, 
gasoline cleaner, air cleaner, intake manifold and 
updraft carburetor. 

The capacities of the gas tanks on the several 
series models are as follows: Series 32-50, 16 gal
lons; series 32-60, 19 gallons; series 32-80-32-90, 
22 gallons. 

Fuel pump1: The AC variable stroke diaphragm 
type fuel pump is used on all models. In series 
32-50 models, type B pump is mounted on the right 
side of the crankcase and is driven directly by an 
eccentric on the camshaft. Fig. 1. 

In series 32-60, 32-80 and 32-90 models, type F 
combination fuel and vacuum pump is mounted on 
the left sirle of the crankcase and is driven by an 
eccentric on the camshaft through a push rod 
supported in bosses in the crankcase. Fig. 2. In 

Fig. 1. Fuel pump type B, operation, series 32-50: The 
rotation of eccentric (H) on camshaft actuates rocker arm 
(D), pivoted at (E), which pulls linkage (F), and in turn 
diaphragm (A) downward. The downward movement of the 
diaphragm (A) creates a vacuum in chamber (M) which draws 
fuel through section valve (L) in the outlet of fuel filter. On 
the return stroke of the rocker arm (D), spring (C) moves 
diaphragm (A) upward, forcing fuel from chamber (M) through 
pressure valve (N) and opening (0) to the carburetor. 

When carburetor bowl is filled the carburetor float closes the 
inlet needle valve which creates a pressure in chamber (M) . As 
the pressure above the diaphragm (A) inc!"eases, its stroke les
sens to the point where the pressure in chamber (M) overcomes 
that of spring (C) and the movement of diaphragm (A) ceases 
until the lowering of the fuel in the carburetor opens the inlet 
valve needle. 

Spring (P) is not a piut of the operating mechanism but is 
merely for the purpose of keeping rocker arm (D) in contact 
with eccentric (H) to eliminate noise. 

Fig. 2. Vacuum and fuel pump tvpe F, series 32-60, 32-80 
and 32-90. This pump combines in one unit a fuel pump and a 
vacuum booster pump. The operation of the fuel pump unit is 
the same as in type B, Fig. 1, although the mechanism has been 
modified. 

IParts and repair service on the AC fuel pump is available 
through the United Motors Service Branches and authorized 
AC service stations. 

this combination, the fuel pumping unit is of extra 
large capacity to insure an adequate supply of fuel 
at all speeds and under extreme temperature condi
tions. 

The vacuum pump unit acts as a booster to aug
ment the intake manifold suction in the operation 
of the windshield wiper. 

This arrangement provides powerful and positive 
wiper operation at all times and overcomes the 
objection to vacuum type wipers in the past, which 
was the failure to operate on acceleration or with 
the throttle wide open. 

Fig. 3. The operation of the vacuum pump unit, (see also 
Fig. 2), is as follows: The rotation of the camshaft eccentric 
operates the rocker arm (D) pivoted at (E) which pushes link 
(F) and in turn diaphragm (R) downward, expelling the air in 
chamber (T) thru the exhaust valve (U) and opening (X) to 
the intake manifold. On the return stroke of rocker arm (D) , 
spring (S) moves the diaphragm (R) upward, creating a suc
tion in chamber (T) opening intake valve (V), drawing air 
through inlet passage (W) from the windshield wiper. 

When the windshield wiper is not being used the manifold 
vacuum holds diaphragm (R) downward against spring (S) so 
that the diaphragm does not make a complete stroke for every 
stroke of the rocker arm (D). 

When the manifold vacuum is greater than the vacuum 
created by the pump, the air will flow from the windshield wiper 
through both valves of the pump and the operation of the wiper 
will be the same as if the pump were not installed. However, 
when the intake manifold vacuum is low-that is, when the 
car is accelerating or operating at high speeds-the vacuum 
created by the pump will be the greater and will operate the 
wiper. 

Gasoline cleaner: This is an integral part of the 
fuel pump and consists of a glass bowl with a screen 
of fine mesh, through which the fuel must pass up
ward. Dirt and water settle in the bowl which 
may easily be removed for cleaning. 

It is important that the screen be inspected and 
the bowl cleaned frequently to avoid as far as pos
sible, the chance of dirt reaching the fuel pump 
valves and carburetor jets. 

Inlet Manifold 
The inlet manifold (all series) has been designed 

to give the best possible distribution through the 
speed range of the engines. The manifold is a twin 
type, integrally cast, with straight horizontal 
branches. The outside branch feeds cylinders 
Nos. 1, 2, 7 and 8. The inside branch feeds 
cylinders Nos. 3, 4, 5 and 6. 

Carburetor 
All series are equipped with Marvel dual car~ 

buretors of the automatic air valve multiple jet 
type. Following are the carburetor models used 
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on the several series: Series 32-50, Model TD-1-S; 
series 32-60, Model TD-2-S; series 32-80-32-90, 
Model TD-3. 

These carburetors have been designed to insure 
continuous flow of fuel to the jets even though very 
volatile fuels are used, which tend to form vapor 
bubbles and ordinarily would interfere with the 
proper flow of fuel. See Fig. 3A. 

Fig. ~A . Carburetor with floa t bowl cut away showing how 
vapor bubbles may form along the top of the low spe£d nozzle 
passages, and be discharged through the bowl without interfer
ing with the flow offuel to the jets. The carburetor bow l inlet 
is fitted with a removable screen to catch any particles of dirt 
which may pass the fuel pump screen. Names of parts are: 
(1) air adj usting s crew; (2) venturi; (3) low speed jet; (4) in
termediate high speed jet; (5) high speed jet; (6) choke lever; 
(7) air inlet; (8) float; (9) float valve and seat; (10) fuel inlet; 
(11) strainer gauze. 

Construction: All carburetors employ a single 
float bowl with twin mixing chambers, air valves, 
throttles and heat risers. 

This instrument consists of a main body or twin 
mixing chamber to which is attached a float chamber 
bowl and a double walled heat riser through which 
exhaust gases pass under automatic control of a 
damper valve located at the exhaust manifold out
let. The throttles are carried in the heat risers. 

Within each of the twin chambers are three non
adjustable type jets which proportion the gasoline 
for a proper mixture. One of these jets, called the 
"low speed nozzle" is located in the center of the 
venturi which is a fixed air opening. The other two 
jets, called "high speed" and "intermediate high 
speed," are located just under the air valve and 
controlled by it. An air ajdustment screw is pro
vided for regulating the pressure of the air valve 
spring enclosed therein. This is the only mixture 
adjustment required. 

Within this air adjustment screw is also enclosed a 
plunger connected by a link to the air valve. This 
plunger provides a resistance in addition to that of 
the air valve spring to richen the mixture for 
acceleration. This arrangement of plunger spring 
and hollow screw is termed the dash pot. 

A further control of the "high speed" and "inter
mediate high speed" jets is provided by a non-ad
j ustahle fuel metering valve automatically operated 
by the carburetor throttle. At part throttle driving 
range this valve controls the amount of fuel being 
used, thus providing maximum economy and when 
the throttle is fully opened for high speeds, hard 
pulling or quick "pick up" this valve allows maxi
mum fuel feed to the jets. 

Heat Control 

The carburetor and manifolds have been designed 
to utilize the exhaust gases of the engine to ensure 

complete vaporization and a consequent minimum 
consumption of fuel. A double walled twin riser 
is placed between the carburetor and the intake 
manifold connected to the exhaust line by two tubes, 
one within the other. The gases passing to the 
riser jacket through the inner and returning to the 
exhaust line through the outer tube are controlled 
automaticnlly by two damper vnlves; one in the 
main exhaust line above the outlet tube from the 
riser, and one in the exhaust inlet to the riser. 

The damper valve in the main exhaust line is 
connected to the throttle lever in such a manner 
that the greatest amount. of heat is supplied when 
the throttle is only partly opened, as at slow car 
speeds, and a decreasing amount as the throttle is 
opened further for higher speeds. 

A control lever on the instrument board provides 
a means of changing the automatic action of the 
damper valves to suit driving conditions. When 
lever is at the top of the slot, t.he greatest amount 
of heat is had in the riser jacket and by moving the 
lever downward, adjustment may be made to the 
point where no exhaust gases pass through the riser. 

The heat control rod on all series has been designed 
in two pieces, joined together by a rubber coupling 
near the lower end. This rubber acts as an insula
tion, preventing noise from traveling up the rod to 
the interior of the car. 

IMPORTANT: The damper valve shaft should be lubricated 
every 1000 miles with a few drops of a light graphite oil, in order 
that the valve may work freely at all times. 

Fig. 4. "Heat-on position: Heat control lever (J) on 
instrument board at top or "heat on" position. 

Valve (A) in main exhaust pipe closed and valve (B) in outlet 
of carburetor body wide open. 

Gases from the main exhaust manifold enter at opening (N) 
and pass through the inner tube to the riser jacket, returning 
through the outer tube to the exhaust pipe below valve (A). 

This damper valve (A) is connected by a rod to a roller 
operating in the slot of cam plate (C). This roller is connected 
by means of a short loose jointed lever to a second lever a ttached 
in a fixed position to the throttle shaft. As the throttle is 
opened damper valve (A) is also opened due to the roller follow
ing the contour of the slot in cam plate (C). 

Thus the volume of gases passing into the jacket of riser will 
be lessened as the engine speed increases, depending upon the 
position of cam plate (C) as controlled by lever (J) on the in
strument board. Owing to the effect of the contour of the slot 
in the cam plate (C) on the position of d amper valve (A), as 
throttle is opened, (A) is delayed in its further opening (thus 
insuring most heat) until engine has attained a speed corre
sponding to approximately forty miles per hour. At higher 
speeds valve (A) automatically opens rapidly, thus insuring 
against back pressure and overheating. 

The small damper valve (B) is connected by a lever and link 
to cam plate (C) the position of which is controlled by lever 
(J). In the illustration a bove, it will be noted that this valve 
(B) is wide open. 
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Fig. 5. "Medium" position: In "medium" position of the 
heat control lever (J) , owing to the position of cam plate (C) 
having changed by movement of lever (J), the valve (A) now 
opens directly with opening of throttle, thus insuring less heat 
than in "heat on" position. It will be noted that valve (B) in 
this setting is partly closed restricting flow of hot gases through 
riser jacket. As throttle is opened, valve (A) will also open 
quickly. 

The "medium" setting of control lever should be used as 
soon as engine is warm, and will give the best economy and 
performance under normal driving and weather conditions. If 
weather is cold, drive with lever (J) further up toward top of 
slot; if temperatu re of air is 90 or above, drive with lever (J) 
below "medium." 

For economy and best engine performance it is essential that 
driving be done with control lever (J) as near center, or "med
ium" position, shown, as driving and weather conditions 
permit. 

Fig. 6. "HeaJ off" position: Heat control lever (.J) on 
instrument board at bottom of slot or "heat off" position. 

Owing to the cam (C's) position being still further changed 
by the eontrollever (J) on instrument board, the valve (A) at 
closed throttle position is already considerably open, and opens 
quickly with throttle to full open position. At the same time 
it will be noted that valve (B) has been closed by cam (C), thus 
no exhaust gases pass through riser jacket. This is the setting 
used during extremely hot weather after engine has been 
warmed up or under certain heavy road conditions when engine 
appears to lose power because of too much heat. 

Starting 
The choke has been made very effective to provide 

quick cold weather starting and con8equently dis
cretion must be used to avoid flooding the engine. 

After engine has been started it is necessary to 
keep choker button out part way until engine is well 
warmed up. This should not. be very long, and as 
soon as engine will fire regularly when driving, 
choker should be pushed in all the way in order to 
avoid excessive gasoline consumption and dilution 
of engine oil. 

Cold weather starting: The clutch should be dis
engaged by the clutch pedal, before depressing 
starter pedal, to remove the drag caused by cold oil 
in the transmission and consequently to insure a 
higher cranking speed. 

When starting the engine there is no excess 
vacuum in the intake manifold over that required to 
lift the fuel, therefore the vacuum clutch control 
should not be used in an attempt to disengage the 
clutch at this time. 

1. Place heat control lever in "on" position. 

2. Advance throttle on steering wheel about 1". 

3. Pull out choke button all the way. 
4. Turn on ignition switch. 

5. Depress clutch pedal. 

G. Depress starter pedal. 

7. As soon as engine fires push choke button in 
part way and move button in and out slightly as 
may be needed to get engine running smoothly. 
When engine first fires, keep foot on starter pedal 
long enough to manipulate choke and make sure 
that engine will keep running, but in no case should 
engine be raced when foot is on .starter pedal. 

Operation of heat control: The heat control lever 
should always be in the "on" position when starting 
and kept there until engine is thoroughly warmed 
up. For city driving and on short runs the lever 
should be kept in the "on" position"at all times, but 
on long drives it may be lowered to the "medium" 
position. 

Should the carburetor pop or engine hesitate, more 
heat is required and the heat control lever should be 
regulated between the "on" and "medium" positions 
to provide the best driving conditions. 

As a further assistance in cold weather starting, it 
may be desirable to use a good grade of high test 
gasoline. The following suggestion will also be 
found of assistance where the car stands outside for 
any length of time or is stored in a cold garage. 

When parKing the car and when ready to leave it, 
first speed up the engine by means of the foot 
accelerator, turn off switch, pull out choke button 
and step on accelerator and with the choke out keep 
accelerator depressed until engine stops: 

Engine oil for cold weather driving: Summer oil should be 
drained from the crankcase and the proper grade substituted 
for winter u-;e. In cold weather, new engine oil in the Nank
case after standing for any time becomes congealed and in
creases the difficulty in cranking the engine. ·where it is neces
sary to make a complete change of oil in the crankcase during 
cold weather it is, therefore, advisable to dilute the oil with 
kerosene or a very light grade of engine oil to the extent of 
approximately 15%. In sub-zero temperatures the amount of 
this dilution may be increased to meet the requirements. This 
dilution should apply however, only when making a complete 
change of oil in the crankcase. 

Generator charging rate: For extreme cold weather opera
tion. the generator charging rate should be arljusted for surh 
operation and, generally speaking, this adjustment may be 
such that the ammeter will show approximately 20 amperes at 
a speed of 25 miles per hour when the engine is comparatively 
cold, this rate gradually decreasing as the generator heats up. 

Warm weather starting: Under these conditions it is not 
necessary to have the heat control lever above the "medium" 
position. 

The choke should be used only for an instant and then re
turned to the half-out or quarter-out position. If the choke is 
used for too long a period the engine will be flooded with raw 
gasoline and will not start. 

Should flooding occur, it will be necessary to clear the engine 
by cranking with the throttle wide open and choke button all 
the way in. 

In take Silencer and Air Cleaner 

Engines of all series are eqmpped with a combina
tion intake silencer and air cleaner, which provides 
very effective silencing and an extra large area of 
cleaning gauze. All series are provided with drain 
pipes. 

When servicing these air cleaners, care must be taken when 
removing the drain pipe that the fitting on the cleaner is not 
moved. Two wrenches should be used when removing the drain 
pipe-one wrench on the fitting on the cleaner, and the other 
wrench on the compression nut. The air cleaners should be 
cleaned every 2,500 miles. This should be done as follow:= 
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Remove air cleaner, wash gauze thoroughly in gasoline and 
dry. Re-oil gauze with engine oil. Reinstall, painting inBide 
of thimble with a mixture of white lead and oil to prevent leaks. 
Make sure that all joints are tight and that clamp which holds 
air cleaner on carburetor is assembled with clamp bolt on top. 

Hood Door Air Inlet to Carburetor 
All series are provided with a door on the left side 

of the hood, opening outward and to the front which, 
when open, directs a flow of outside air to the car
buretor silencer intake. The purpose of this door 
is to supply the carburetor with air of lower tem
perature than that available within the hood during 
hot weather operation. This door should be open 
when the outside air temperature exceeds 70°. A 
shield is placed above the silencer to assist in direct
ing the cool air to the silencer and keep out the 
radiated heat from the manifolds. 

Fig. 7. Hood door air inlet to carburetor. 

The relatively cooler air furnished the carburetor 
results in improved engine performance, a decrease 
of spark knock and a lowering of carburetor body 
temperatures- preventing to a considerable extent 
the formation of vapor bubbles in the carburetor 
passages, which would tend to interfere with the 
proper functioning of the carburetor. 

NOTE: When driving with the hood door air inlet open a 
drop in air temperature, such as ma y be encountered in the 
evening or when driving down long mountain grades, may cool 
the mixture sufficiently to cause a hesita tion or spit. Under 
these circumstances it is not necessary to close the hood door 
but correct carburetion can be maintained by moving the heat 
control lever one or two notches up or toward the "Heat On" 
position. 

Carburetor Adjustment 

No change should be made in the carburetor ad
justment until after inspection has been made to 
determine if the trouble is in some other unit. It 
should be determined that the gasoline lines are 
clear, that the fuel pump is properly supplying fuel, 
that there are no leaks at connections between car
buretor and engine, that the ignition system is in 
proper condition, and that there is even compres
sion in all cylinders. 

If it is necessary to test adjustment or to make a 
readjustment, proceed as follows: 

1. Turn air screw so that end is flush with the 
end of ratchet spring bearing against it. 

2. Set heat control lever (J) on dash at '·on" 
position, and leave in this position while making this 
adjustment. Pull out choke and start engine in 
usual manner. 

3. Next, set air screw for good idle, by either 
turning in to the right a little, or backing out to left, 
as the needs of the engine require. With the engine 

warmed up, the adjustment of the air screw for 
proper idling is easily accomplished by using a little 
care. If the air screw adjustment is too tight, the 
engine will roll or appear sluggish. If the air screw 
is not tight enough the engine will hesitate and 
perhaps stop entirely. To make a clean adjustment 
for idle, first retard spark and then turn air screw 
back t.o the left until engine hesitates, indicating 
that mixture has too much air an ·~ is too lean. 

4. Next turn air screw to the right three or four 
notches at a time until engine runs smoothly. 

5. Next open the throttle a small amount and 
immediately allow it to snap back to the closed 
position to see if the engine will continue to iclle 
smoothly. If it stalls it is an indication of leanness 
and the air screw should be turned to the right. If 
it rolls it is an indication of richness and the ~'tir 
screw should be turned to the left until the engine 
continues to idle smoothly. 

6. This setting accomplished, by proceeding as 
directed above, the carburetor is in r,omplete adjust
ment for entire range of engine speeds and loadR, 
and, except as indicated below for altitude territory, 
and for service abroad, with certain foreign fuels, 
no change to other than standard jets should ever 
be made, as no better power, speed, or fuel economy 
will result thereby. 

7. If the engine idles too fast with throttle closed 
the latter may be adjusted by means of throttle 
lever adjusting screw. 

Altitude changes: No change is necessary for touring 
through mountainous country, but for cars operating per
manently in territory of 4,000 feet elevation or over, it is advis
able t.o change the carburetor calibration to obtain best per
formance. 

Carburetor Specifications 
32-50 32-60 32-80, 90 
Series Series Series 

Model. ..... .... ... . .... .. .. TD-1-S TD-2-S TD-3 
Throttle diam ..... .... . . ... . . 1U' 1 ~6· 1 :{6" 
Air valve diam . .. . . ...... . . . . 1% -25° 1% -30° 1Ys-30° 
Air intake diam . . . 2 Ys' 2U" 2%" 
Air valve spring .. 24-316 24-315 24-214 
High speed jet . . .... 75-c20 80-c20 115-c26 
Int. high speed jet 90E22 85E22 125E24 
Low speed nozzle . 95 100 115 
Metering pin assy .. .075" .075" .075' 
Metering pin jet . . . .... ... . . .091' .091" .093" 
Venturi diam .... .. ·········· ~~· 1 ~* ~~· 

Service and Adjustments on the Fuel Pumpsl 

Fuel pump repairs are divided into two classifica
tions: 

1. Repairs made without disturbing pump in
stallations. 

2. Repairs which necessitate removal and dis
assembly of the fuel pump. 

1Parts and repair service on the AC fuel pump is available 
through United Motors Service branches and authorized AC 
service stations. 

Some distributors and dealers are in a position to service fuel 
pumps in their shops, having secured necessary tools and parts 
from United Motors Service. This same service may be carried 
on for the fuel pump used on the 32-50 Series and for fuel pump 
unit of the combination fuel pump and vacuum booster used on 
32-60, 80 and 90 series. Do not attempt repair service on the 
vacuum booster part of the pump. This unit of the pump re·· 
quires special fixtures for assembly and all repairs on it should 
be referred to United Motors branches or AC service stations 
who are supplied with special tools, fixtures and instructions for 
this work. 

It is recommended that dealers place in their service stock 
one each of the two types of fuel pump used. This will make 
exchange service possible, saving time to both the car owner and 
dealer. Pumps are available through United Motors branches 
and AC service stations. 
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Repairs made without disturbing pump installa
tion: First of all make certain that the trouble is 
in the fuel pump. If there is evidence of a lack of 
fuel in the carburetor or the carburetor is flooding, 
check the float and needle valve for proper function
ing. Examine the gas line for leaks, split seams, 
kinks, or obstructions. 

Loose pipe fittings: Tighten all pipe connections 
at gasoline tank and at the pump. 

Glass bowl loose: Make certain cork gasket is 
fiat and unbroken, then tighten retaining nut. 

Dirty screen: Remove glass bowl and clean 
screen. 

Loose valve plug: Tighten vaJve plug replacing 
valve plug gasket if necessary. 

Leaks at diaphragm flange: Tignten cover screws 
alternately and securely. Note: Check to see if 
leaks occur at pipe fittings allowing fuel to run down 
pump to flange, appearing to originate there. Do 
not use shellac or any other adhesive on diaphragm. 

Valves sticking or warped: Replace valve. Ob
serve that there is no dirt or foreign matter on the 
valve seat. A drop of light oil on new valve before 
installing will assist in first priming. Use new valve 
plug gasket when reassembling. 

Repairs made by disassembling the fuel pump: 
After pump has been removed from the crankcase, 
check the pump to determine finally whether or not 
it is operating properly. Mount the pump on the 
t.est stand and check the same as a repaired pump. 
If test stand is not available attach a three foot 
length of tubing to the inlet of the pump, immerse 
the lower end of this tubing in a pail of kerosene and 
check the pump by manipulating the rocker arm. 
If the pump will fill the strainer bowl in 40 strokes, 
raising the fuel 30 inches, there is nothing wrong 
with it and the difficulty must be elsewhere. A fuel 
pump trouble chart follows. 

Trouble 

Broken rock~r arm. 

Broken rocker arm spnng 

Oefective o r\A:orn li nks 

Broken d iaphragm return sprmg 

Punctured or \lo'Orn-out fuel pump 
diaphragm. 

Leakage around pu ll rod 

leakage at dia phragm flange 

Vacuum booste1 un1t not op
erating. 

Punctured \'acuum booster d ra
phragm. 

Visible 

Visible. 

Evidenced by 

Pump norsy and does not supply 
suffic ient fuel. 

Docs not supply fuel to ca r
bureto r 

F uel leaking t hru vent hole in 
body. 

Fuel leakmg thru vent hole m 
oody. 

Vis•ble 

Slow acllon of wmdshield \I.'Jpe r 
at h1gh speed . 

Od :.mokc 10 cngmc cxhdust 
Disconnec t line bet ween pump 
and mamfo ld a t pump and 
hold paper m front o f pump 
openmg and check for o tl spray 
m exhaust from pump 

Gasoline Gauge 

Remedy 

Replace roc ket arm. 

Replace rocker arm spring. 

Replace lmks. Also check for air 
koks 

Replace spnng 

Rep! :lee complete d1aphragm. Do 
not uttempt to replace JUSt one 
or tv.o layers. 

R crlace pul l rod gasket . tighten
mg pull rod nu t secu rely. 

R eplace diaph ragm m type B 
pumps Dmphragm gasket No. 
85555'l may be mstatled on 
unJer s1dc of diaph ragm. Do 
not usc shellac or any adhesive. 

F1 rst check wi per moto r and all 
J.ncs anJ fittmgs. If trouble 
(.dnnot be found 1n t hese parts, 
rcplalC complete pu mp and 
!.end Jcfectl\ e pump to Se rv
JCC Sti.ltJon for rcra1 rs 

Rcpli.!CC \1. 1th complete pump 
from stock and send pump to 
nearest Service Stat•On fo r re
palTS 

The amount of gasoline in the main tank is 
registered on the instrument board by an electric 
gasoline gaugel, manufactured by the AC Spark 
Plug Co. The construction of this gauge is briefly 
explained under Fig. 8. 

When the gasoline tank is empty the float assembly is at its 
lowest position where the rheostat in the tank unit is completely 
grounded. All the current through the coil at the empty side 
of the indicator and the pointer is pulled to the empty mark. 
As fuel is added in the tank the float assembly rises. This 

1See page 651 of Dyke's Auto Encyclopedia explaining the 
action of an electric gasoline gauge. 

moves the contact brush in the rheostat, setting up resistanct: 
in the circuit that grounds the full coil in the dash unit so that 
part of the current flows through this coil and the pointer is 
attracted away from "empty" to a position of balance between 
the two coils. Its point of rest depends upon the amount oi 
resistance which in turn is governed by the quantity of gasoline 
that has been added in the tank. 

When it is in need of adjustment or attention of any kind, 
the car should be taken to the nearest authorized Buick service 
station. 

C A UT 10 N: Do not lubricate either the dash or tank units. 
No lubrication is necessary in the dash unit and the bearin(Js in 
the tank unit are automatically lubricated by splash of the (Jasoline. 

When connecting wires to dash unit, make certain that the 
green wire which leads to the tank unit does not come in contact 
with ammet«:>r connection or the upper terminal on the dash 
unit marked "ignition," as this may result in damage to the 
tank unit rheostat. 

Gasoline reserve: The gasoline gauge is designed to provide 
approximately one and one-half gallons reserve when pointer is 
at the empty position. 

Removing the tank unit: To remove the tank unit, it is 
necessary to lower the tank. First disconnect the tail pipe 
brackets, disconnect the fuel supply line, and r emove gasoline 
gauge wire from center clip on rear cross member. Remove 
the two tank support bolts at the front of the tank and rotate 
the tank back as much as possible to avoid bending fuel supply 
line connection on the tank unit. The wiring connection can be 
removed after the tank unit is lowered. 

The unit can now be removed from the tank by taking out 
five screws which hold it in place. 

Fig. 8. (left). Gasoline gauge tank unit; (right) gasoline 
gauge on instrument panel showing its connection to the tank 
unit. The dash unit embodies two coils whose axes are at 90° 
with an armature and pointer assembly mounted at the inter
section of the axes. A dampener is provided on the armature 
assembly to prevent vibration of the pointer on rough roads. 

The tank unit is essentially a rheostat, tht movable contact of 
which is actuated by a float that rests on the surface of the 
gasoline in the tank. Movement of the float is transferred to 
the rheostat contact arm by a set of gears. A cork w::tsher, held 
hy a calibrated spring between a collar on the vertiealshaft and 
a stationary lug, acts as a brake. This prevents the slight float 
movement caused by ripples on the surface of the gasoline from 
appearing on the dash unit indicator. 

TANK EMPTY TANK FULL 

Fig. 9. Diagram showing the fundamental electrical circuit 
of the gauge', and also the magnetic relation of the two coils. 
Although the current consumption of the gauge is only approxi
mately .15 amperes, it is connected in series with the ignition 
switch so that there is no discharge of current when the ignition 
switch is turned off. The gauge is compensated for tempera
ture variation and is not affected by variation of voltage of the 
battery. 
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HUDSON CARBURETION SYSTEM 1 

The Marvel, model VH-4 carburetor is u sed on 
this car. It is of the automatic air valve three jet type, 
with an economizer and accelerating device and 
operates in conjunction with the Marvel automatic 
heat control of mixture temperatures. 

Construction 2 

The construction of carbureter proper embodies a 
main body or mixing chamber and a fuel bowl. 
Within the mixing chamber are three jets which 
supply the amount of gasoline used in the mixture. 
One of these, called the "low speed," is situated in 
a small venturi, and the other two called the "high 
speed," and "intermediate high spePd" are situated 
under the automatic air valve. These jets are all 
of fixed opening and nonadjustable. 

The air valve is of the hinged type and is connected 
by a rod to the plunger which moves in the air 
adjusting screw shell. The function of the plunger 
in this "dash pot" is to stabilize the action of the air 
valve and prevent its too rapid motion. 

Inside the plunger and air screw is an air valve 
spring, which regulates the pressure on the air valve, 
and this controls the fuel flow from the jets. Ad
justment of the air screw constitutes the only mix
ture adjustment on the carburetor. 

Economizer and accelerating device: A further 
automatic control of the mixture is provided by the 
"economizer" which is a metering pin connected to 
the throttle which provides for a maximum power 
fuel supply at wide open throttle, and the very 
minimum fuel consumption at all normal driving 
speeds at part open throttle. The economizer re
mains in action on level roads up to approximately 
sixty-five to seventy miles per hour, and is entirely 
automatic and requires no adjustment. 

Attached to metering pin also is a plunger in a 
well, which on quick opening of throttle forces an 
extra given quantity of fuel from the jets to provide 
for good acceleration. 

I Applies to the Greater Hud~on Eight for 1932. 

2From Marvel Carbureter Company in!'truction literature. 

Automatic heat control: Carbureter proper is 
bolted directly to an exhaust jacketed riser which 
serves as part of the intake manifold, and in which 
is located the carbureter throttle. 

This riser casting is connected directly to the 
engine exhaust manifold in such a way that exhaust 
gases are forced by a damper valve in main exhaust 
system, under automatic control, through the jackets 
surrounding the inlet riser and throttle. (Fig. 1). 

This damper valve is positioned by a thermostat, 
so that when starting a cold engine, valve is in closed 
position in cold weather, and deflects all the exhaust 
heat around the ingoing mixture until engine is 
warmed up, after which it opens automatically to 
provide against overheating. Valve is also con
structed to open automatically at high speed to 
likewise provide against overheating. 

In warm weather valve does not close, but at all 
times takes a position governed entirely by the 
operating temperature conditions, and this provides 
the proper mixture temperatures for maximum 
engine performance, winter or summer, without 
adjustment of any kind by the owner. 

Choker and by-pass: A choke button is provided 
on the instrument board to assist in starting. 
Pulling out this button does two things in the 
carbureter. First, it closes a butterfly choker valve 
in the air inlet of the carbureter, which restricts the 
air opening and consequently produces a very rich 
mixture for starting. Second, through inter-connec
tion of the choker lever and by-pass valve, this 
motion likewise opens a passage between mixing 
chamber, just above low speed nozzle and intake 
manifold passage, above the throttle. (See Fig. 2). 
Due to the higher suction existing above the throttle, 
the over-rich starting mixture is therefore im
mediately drawn through the fixed opening in by
pass valve, up past the throttle ar d on into the 
engine. 

Fig. 1. Hudsont carburetion system showing the Marvel carburetor bolted directly to 
the exhaust jacketed riser which serves as part of the intake manifold, and in which is 
located the carburetor throttle. 

This riser casting is connected directly to the engine exhaust manifold in such a way that 
exhaust gases are forced by a damper valve in main exhaust system, under automatic con
trol, through the jackets surrounding the inlet riser and throttle. 

The air cleaner and intake silencer unit is not shown. This unit is connected to the air 
intake opening of the carburetor by means of a pipe and extends slightly above the engine. 
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Partial release of choker button on instrument 
board after starting, releases choker valve so that 
it positions itself to the needs of the engine, due to 
the action of a compensating spring attached to 
choker valve, which now becomes automatic in its 
action, the spring allowing the valve to open or 
close automatically, depending on the engine speed 
and the quantity of air passing through carbureter. 

This partial release of choker button does not, 
however, change position of by-pass valve opening, 
which remains open, and engine therefore runs at an 
increased idling speed during this period, same as 
would be obtained if the throttle were manually 

As soon as engine is sufficiently warmed up to 
drive with choker button completely released, by-pass 
valve returns to its normal pm;it.ion shown in Fig. 3, 
and choker valve is automatically locked in wide 
open position. 

It will be noted in Fig. 3 that there is still a very 
small opening in by-pass valve in this position con
necting to passage above throttle. This is to 
provide for a proportion of the idling mixture to 
pass above the throttle, as shown in sketch, stabilir.
ing the idling action of the engine, and insuring 

Fig. 2. View showing action of automatic choker (left), and action through by-pass 
valve (right) on starting and warming up. 

'"--C:OI'INE:CTING LINK 
CHOKER LEVER TO B'f-PASS VALVE 

Fig. 3. View showing choker in normal open position, (left) and idle action through 
by-pass valve (right) in normal running position. 

opened slightly and there was no by-pass valve. 
This gives the car a speed of approximately 14 to 15 
miles per hour on the road automatically, without 
the necessity of opening throttle, and is of great 
assistance in getting under way after starting a 
cold engine. 

Reference to Fig. 2 will show this action, and like
wise the position of choker valve. 

positive idling performance, especially ii.L cold 
weather. 

Some idling mixture is, however, allowed to pass 
in normal way past throttle, and by the regulation 
of this amount, by adjustment of tHrottle opening, the 
desired idling speed is obtained. 

Starting 
Pull out choke button on instrument board all the 

way, and tum on ignition switch which automatically 
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cranks engine. Do not open throttle, as by-pass 

provides sufficient stnrtinp: mixture. After the 
engine fires, the suction automatically opens the 
choker valve slightly, and the operator may then 
easily adjust the choker control for warming up 
engine. Never run with the choker on any longer 
than necessary, but only until engine is warm 
enough to run normally without it. 

Even in zero weather it is not necessary to run with choker 
out . except momentarily when starting cold engine. It should 
be borne in mind that the automatic heating system of the 
carbureter makes it entirely unnecessary to drive with choker 
pulled out, and one of the objects of the heating system is for 
this purpose, thereby obviating the common practice of dilut
ing the oil in the crankcase by using an excess amount of fuel 
from over choking while engine is warming up. 

Adjustments 
Make sure that gasoline lines are clear, that 

vacuum tank is properly supplying fuel, that there 
are no air leaks between carbureter and intake 
manifold, nor between intake manifold and engine, 
that the ignition system is in proper condition, and 
that engine is thoroughly warmed up. 

Spark plugs and hreaker points should be cleaned, 
spark gaps properly spaced and all residue in gasoline 
passages removed before adjusting the carburetor. 
Remove filter glass on vacuum tank to stop flow of 
~asoline to carburetor while cleaning. 

Idling adjustment: Ret air adjusting screw so that end of 

same is flush with end of ratchet spring bearing against it. To 
obtain the proper i dlo setting, turn ai r screw in a f ow notche" 
until engine rolls through richness, then turn out a few notches 
until engine falters through leanness, and then midway between 
these two positions will be found the proper setting. When the 
idle has been thus properly set, the ca1·bnreter is in adjustment /or 
the complete range of engine speeds and !oads. 

If the engine idles too fast the speed may be adjusted by 
means of the throttle lever adjusting screw. 

Never set idling speed below a car speed of 7 m. p. h. for 
best results. 

F loat height is set at factory to measure, wit.h float valve on 
seat 19 /64' (11/32 on the Essex) from machined surface of 
bowl, where cover goes on, to surface of cork; measurement 
being taken at side adjacent mixing chamber. 

Never replace float valve or float valve seat individually, 
always replace with matched set of float valve and seat. 

No change to other size jets, springs, etc., should ever be 
made unless operating permanently in high altitude territory, 
as it will not improve upon the power and economy to be 
obtained. 

The air cleaner unit should be cleaned every 2500 miles, 
except under extremely dusty operating conditions when the 
cleaning should be more frequent. The unit can be lifted off 
the carburetor silencer2 after removing the thumbscrews. 
Wash in gasoline and then soak with motor oil. Drain off 
excess oil and replace. 

The automatic heat control: The heat supplied to the car
buretor from the exhaust is automatically controlled by a 
thermostat and requires no adjustment. 

Marvel distributors and authorized service stations are 
located in the principal ci ties of the United States and Canada. 
The address of the manufacturer is: Marvel Carbureter Com· 
pany, Flint, Michigan. 

ESSEX CARBURETION SYSTEMl 

The Marvel, model VE-3 carburetor is used on 
this car. It is of the automatic air valve three jet type, 
with an economizer and accelerating device and 
operates in conjunction with the Marvel a·utomatic 
heat control of mixture temperature. 

The general principle of construction and opera
tion, also adjustments, i:-: practically the same on the 
Essex as on the Hudson, except that the carburetor 
is holted to the exhaust jacketed elbow which serves 
as the engine intake manifold, and in which is 

located the carburetor throttle, and also, the connec
tions to the intake and exhaust manifold differ. 
Otherwise, the two carhuretion and fuel systems 
are very similar and therefore, the im;tructions on 
the Hudson will serve for the Essex. 

1Applies to Greater Essex Super Six for 1932. 
2The Essex cleaner unit is not removable from the silencer 

untt and it must therefore be removed complete. The cleaner 
which is in the top, is flushed with gasoline and reoiled by 
dipping the top of the unit in the lubricating oil and the excess 
oil drained off. The fuel tank capacity is 12 gal. 

Fig. 1. Essex 1 carburetion installation showing the Marvel carburetor bolted directly to an 
exhaust jacketed elbow which serves as the engine intake manifold, and in which is located the 
carburetor throttle. 

This elbow casting is connected directly to the engine exhaflst manifold in such a way that 
exhaust gases are forced by a damper valve in main exhaust system, under automatic control, 
through the jackets surrounding the inlet elbow and throttle. 

The air cleaner and intake silencer unit is not shown. This unit is connected to the air 
intake opening of the carburetor by means of a pipe and extends slightly above the engine. 
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CADILLAC GASOLINE AND CARBURETION SYSTEMl 

Fuel Pump 

The fuel pump is of the diaphragm type. It is 
operated by a push (driving) rod riding against a 
cam on the distributor shaft and is located at the 
front of the engine on the left, in the coolest position 
under the hood. The principal moving element of 
the fuel pump is a diaphragm actuated through a 
series of lever and rods as shown in Fig. 1. 

Fig. 1. Operation of the fuel pump is as follows: "\Yhen the 
push rod is moved in and out by the action of the driving cam, 
it in turn operates the rocker arm which is pivoted at the lower 
end. The r ocker arm pulls the pull rod and diaphragm assembly 
down, creating a vacuum in the pump chamber which draws 
gasoline from the rear tank into the sediment bvwl and through 
the strainer and inlet valve into the pump chamber. 

The diaphragm is moved upward on the return stroke by 
pressure of the diaphragm spring. On this stroke the gasoline 
is forced from the pump chamber through the outlet valve, into 
the vapor dome and thence to the carburetor. 

When the carburetor bowl is filled and the inlet needle valve 
closes, a back pressure is created in the fuel pump chamber. 
This pressure holds the diaphragm d own against the pressure 
ef the diaphragm spring, and keeps it in this position until more 
fuel is needed in the carburetor and the needle valve opens. 

The rocker arm is in two pieces, operating as a single part 
when the diaphragm is working up and d own. However, when 
fuel is not required and the link or lower part of the operating 
lever is held down at one end by the diaphragm pull rod, the 
lever or upper p art operates in the usual way. This is made 
possible by the fact that the lever operates against the link only 
in th ~ d ownward direction, the upward movement of both parts 
being accomplished by spring pressure. A second spring is pro
vided for keeping the lever in contact with the driving rod a t 
all times.2 

Intake Silencer and Air Cleaner 
A feature of the new intake silencer is the addi

tion of a gauze air cleaner (Fig. 3). With this 
exception the silencer is of the same construction as 
that used on the series "A" models. This type of 
silencer is now standard equipment on the 16-
cylinder engines. The 370-B and 452-B intake 
silencers are mounted on the front side of the dash. 

The air cleaner is designed to catch any dust or 
lint in the air before it is drawn into the carburetor. 
It is automatic in operation and requires no atten
tion other than periodic cleaning. 

The mileage at which the air cleaner requires attention de
pends entirely upon the conditions under which the car is 
operated. For normal driving in cities and on hard surf::wed 
roads cleaning once every 6,000 miles is sufficient. Under ex
treme conditions, such as continuous driving on dusty r oads or 
in localities where there is considerable dust in the air, cleaning 
may be required as frequently as every 2,000 miles. 

The gauze unit in the air cleaner is removed for cleaning. To 
do thi~, remove the two acorn nuts at the top of the silencer and 
lift off the cover and gauze unit. " -ash the gauze unit in gaso
line to remove a ll dirt from the gauze and dry with an air hose. 
Then dip the gauze unit in a light engine oil and allow to drain 
before reinstalling it on the silencer. When installing the gauze 
unit on the silencer, be sure that the. louvers point down. 

No attempt should be made to wash the cover containing the 
fabric pad or the silencer itself. This is important, because of 
the possibility of explosion or fire caused by igniting of gasoline 
in these parts by backfiring through the carburetor. Simply 
wipe off the top of the silencer with a cloth before the gauze 
unit is reinstalled. 

Carburetor for the 8 Cylinder Cadillac and 
LaSalle Models 345-B and 355-B 

The same carburetor is used on the 345-B and 
355-B. It is of the same type as those on the series 
"A" cars, but it has been redesigned to meet the 
requirements of the new engines. See Figs. 2 and 3. 

The auxiliary air valve chamber is of a different 
shape to take care of the new intake elbow and 
silencer mounting. The intake pipe is smaller but 
less restricted than formerly. The angle of the 
auxiliary air valve has been changed to give a more 
nearly direct passage from the intake silencer into 
the carburetor. This, and the placing of the strangle 
tube higher in the a1r stream insures better distibu
tion of the fuel. A new type thermostat is also 
provided on the throttle pump, which requires no 
adjustments. 

The choke has been changed to facilitate starting 
and improve running while the choke is applied. It 
prevents an overrich mixture when the engine is 
started with the choke pulled out. 

Flooding is rendered less likely by the use of a 
larger float. 

I Applies to models 355-B (8 cyl.), 370-B ( 12 cyl.), 452-B 
(16 cyl.) and LaSalle 345-B (8 cyl.). Text and illustrations 
t aken from Cadillac literature. 

2The service operations which can be performed on the fuel 
pump without special tools are the cleaning of the filter and the 
replacement of the filter parts, the vapor dome and the inlet 
and outlet v alves. Under no circumstances should the pump 
housing be disassembled unless the necessary special tools for 
reassembly are available. Service on the fuel pump can b3 
obtained from A. C. service stations, which have special toule 
and spare parts. 
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Throttle Stop Screw 

Fig. 2. The 345-B and 355-B carburetor. 

Fig. 3. Sectional view of V-8 carburetor, intake silencer 
and air cleaner. 

Carburetor adjustments (models 345-B and 
355-B): The carburetor is adjusted by means of the 
knurled screw on top of the auxiliary air valve 
housing, in identically the same manner as on the 
"A'' series cars; it is turned clockwise to enrich the 
mixture and counter clockwise to lean the mixture. 

The float setting is checked in exactly the same 
manner as in the series "A" carburetors with the 
bottom of the float Yt6 to 1%z inches above the ma
chined surface at the lower side of the body against 
which the bowl is placed. 

Adjustment of choke and axiliary air valve: The 
arrangement of the choke and aumliary air ther
mostat is entirely different from .any previously 
used and has been greatly simplified. Ordinarily, it 
should not be necessary to H,djust t be choke or to 

reset the air thermostat unless these parts have been 
tampered with. 

The adjustment of the choke rod should be 
checked by disconnecting it from the idler choke 
lever on the carburetor, and noting whether the 
trunnion on the choke rod is in line with the hole 
in the iJler lever with the lever midway in its free 
position. There is a slight amount of slack or lost 
motion in the travel of the idler lever before it 
begins to pull the spring. The idler lever should be 
midway in this free travel when the hole in the lever 
is in line with the trunnion. 

The setting of the auxiliary air valve choke arm 
should be checked as shown in Fig. 4. 

Fig. 4. Choke and auxiliary air thermostat adjustments 
models 345-B and 355-B carburetor. With the choke arm in the 
correct position, the lower face at the end should be in line with 
the center of the shaft and the small hole in the outer end of the 
choke lever. The choke arm is adjusted by loosening the two 
locking screws and moving it on the shaft. 

The thermostat setting should be checked at room tempera
ture (65-85° F.) with the carburetor cold. The correct position 
of the thermostat is indicated above , and is obtained by loosen
ing the locking screws and moving the thermostat on the shaft. 

Carburetors for the 12 and 16 Cylinder Cadillac 
Models 370-B and 452-B 

The general arrangement of the 370-B and 452-B 
gasoline system is the same as on the 8-cylinder 
cars, except that two carburetors are used, each 
one having its own fuel line from the fuel pump. 

An entirely new type of carburetor is used on the 
370-B and 452-B which is specially adapted to the 
requirements of these engines1. Expanding air 
valve type carburetors are used on both of these 
models. The carburetor adjustment controls the 
mixture by varying the flow of fuel rather than the 
air. It is simple in construction with no thermostats 
and requires only one adjustment. See Figs. 5, 6, 7 
and 8. 

!The carburetors used on the 370-B and 452-B are identical 
with the exception of the size of the metering pin. A No. 10 
metering pin is used in the 370-B carburetors and a No. 12 in 
the 452-B carburetors. Otherwise the carburetors on these car 
models are fully interchangeable. Right and left carburetors 
differ in the control levers. The name plate marking identifies 
the type of carburetor; 370-B carburetors are Type R-13 and 
L-13; 452-B carburetors are Type R-14 and L-14. 



18 Supplement to DYI\.E'S AUTOlVIOBILE ENCYCLOPEDIA (ADDENDA) 

Adjusti:ng S crew 

Fig. 5. Side view of carburetor. 

The carburetor consists chiefly of two units, 
namdy, the main metering unit and the auxiliary 
unit as shown in Figures 6, 7, 8. 

Fig. 6. Cut-away view showiag tke main metering unit 
which consists of a pair of air valves or vanes, hinged at their 
lower ends a nd opening upwards to admit air to the mixing 
chamber. These vanes have fiag~rs w.Bieh engai;e a centrll.l 
aspirating tube, raising it as the Y!l.Hes open. This aspirating 
tube is attached to a spring loaded hollow stem and piston 
working in a dashpot, the piston carrying the fuel meterin" 
orifice in its lower end. An adjustable tapered metering pin 
projects into this orifice. 

Starting (models 370-B and 452-B): To start a 
cold engine, the choke control button should be pulled 
out to its limit and the throttle left in the closed 
position. This rotates the starting sleeve ih the 
throttle body and lines up the primer passage with 
a hole in the wall of the starting sleeve, allowing fuel 

to be drawn into the manifold directly from the float 
r.hamtJer tkrough M~ pump cylinder and hollow 
:- tern of the pump plunger . The throttle must be 
closed so that a strong suction will be created above 
the butterfly valve to draw fuel through the priming 
pnssage. 

(Choke) Lever 

Fig. 7. Cut-away view showing the auxiliary unit which 
combines an auxiliary power jet, an accelerating pump, and a 
priming passage for starting;. The operation of the auxiliary 
unit is controlled by the registering of ports in the etarting sleeve 
which line up with passages in the throttle body. The starting 
sleeve rotates with the starting lever; (choke lever) the pump 
plunger and piston move downward as the throttle is opened. 

Actually the throttle pbte will be opened slightly 
by the kicker rod when the choke button is pulled 
out, but this action is automatic, and allows just 
enough air to pass the throttle to insure good start
ing. Should it ever be necessary to correct the 
adjustment of thiiS kicker, the clearance between the 
kicker rod and kicker screw should be just percep
tible or about .005 to .010 inch. First be sure that 
the starting lever is in normal running position and 
that the throttle stop :screw is set to give the engine 
an ideal speed of about 320 R. P. M. 

In extr~mely cold weather starting can be aided by 
givi-ng several quick strokes of the accelerator pedal 
after the choke button has been pulled out. This 
act ion pumps fuel through the primer passage into 
the manifold and so assists starting. 

After the engine has started, push the choke 
button part way in; the engine will then run on a 
rich~r mixture thal\ normal, which makes the engine 
dnveable while cold. Experience will show the 
cerrect place to set the choke button, which will 
depend on temperature. As the engine warms up 
the button should be_pushed farther in, and after the 
engine has become warm the button should be 
pushed all the way. 

If the engine fails to start, check the position of the 
starting lever and see that the starting lever stops 
tight against the screw in the float bowl cover when 
the dash control is pulled out to its limit, otherwise 
the primer holes will not line up. 
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Operation: (models 370-B and 452-B) For nor-
mal running the fuel enters the carburetor float bowl 
through the strainer and float needle valve, and is 
maintained at constant level by the float and float 
needle valve. This level of fu.el should be 1% to 1§16 
in. below top of float, bowl casting. 

Air enters the carburetor through the air inlet and 
lifts the vanes as it passes upwards into the mixing 
chamber. The weight of these vanes combined with 
the pressure exerted by the dashpot spring causes a 
partial vacuum to exist in the mixing chamber, which 
draws fuel from the aspirating tube. The quantity 
of fuel flowing is controlled by the tapered metering 
pin; at idle speed the vanes are almost closed and the 
metering pin almost fills the orifice in the air valve 
piston. As the vanes rise to admit more air, the as
pirating tube also rises and the metering orifice be
comes larger due to the taper on the metering pin. 
This combination maintains the correct ratio of fuel 
and air for average running. 

Fig. 8. Diagrams showing the principles of construction and 
operation of the 370-B and 452-B carburetor. For the sake of 
clearness some parts are not shown in their true positions. 

For maximum power at any speed a richer mixture 
is required than is necessary for part throttle run
ning. The• power jet supplies the required extra 
fuel while the throttle is held open beyond the point 

which would give a roa(l speed of about 60 m1les per 
hour. At this throttle position the pump plunger 
has travelled downward and has shut off the air vent 
to the power jet, therefore, the suction on the dis-
charge nozzle draws fuel from the pump cylinder up 
through the hollow stem of the pump plunger and 
through the power jet into the mixing cham her. At 
part throttle positions below 60 miles per hour road 
speed this power jet does not supply fuel since it is 
vented to the outside air through the air vent hole 
m the upper part of the starting sleeve. 

The quanttty of fuel drawn from the power jet, is 
controlled by the air bleed hole in the pump plunger 
stem. 

For rapid acceleration it is necessary to supply a 
momenbrily rich mixture. This extra fuel is sup
plied by means of the accelerating pump. 

A rapid opening of the throttle causes a rapid 
downward movement of the pump plunger and 
piston, forcing fuel up through the hollow stem of 
the pump plunger and out through the discharge 
nozzle into the mixing chamber. The fuel in the 
pump cylinder cannot escape back mto the float 
chamber because of the check valve in the bottom of 
the pump cylinder. 

In general-for steady driving conditions up to 60 
m1les per hour on level roads the fuel is all supplied 
from the aspirating tube. When the throttle is 
opened suddenly an additional charge of fuel IS 

supplied from the accelerating pump, and if the 
throttle is held open as for hard pulling or high 
speed, extra fuel continues to flow from the pump 
discharge nozzle through the power jet. 

Carburetor adjustments (models 370-B and 
452-B) : The carburetor has only one adjustment, 
the metering pin, which is raised or lowered by screw
ing it into or out of the fuel orifice. The metering 
pin 1s properly adjusted when the carburetor leaves 
the factory, but if for any reason it should require 
readjusting, be sure the engine is well warmed up, 
and then adjust the metering pin carefully at idle 
speed. 

Turning the pm to the right moves the pin upward 
into the orifice and makes the mixture leaner; turn
ing it to the left increases the orifice and makes the 
mixture richer. 

The idle speed of the engine should be set by means 
of the throttle adjusting screws to a speed of approxi
mately 320 R. P. M. 

When the metering pin is correctly adjusted at 
idle speed the carburetor is set for maximum engine 
performance and no other adjustments are required1. 

Cleaning and disassembling: The carburetor body can be 
flushed out while on the car a~ follows: Remove the strainer 
housing nut and wash out the strainer housing and screen with 
gasoline. Replace these parte and remove the metering pin 
guide assembly and also th~ drain plug. Flush carburetor, 
body by allowing gasoline to flow through it. 

The carburetor can be di1~;ssembled for cleaning or repairs after 
removal from the engine in the following manner: 

First remove the metering pin guide assembly so that the 
metering pin cannot be damaged by being jammed in the orifice 
when the vanes are removed. 

Lift off the upper part of throttle body by removing the two 
cap screws. 

!The right and left carburetors should be equalized in the 
same manner as on the 370-A and 452-A. The same equalizing 
gauge (Tool No. H . .M. 109626) can be used with the exception 
of the fitting for connecting it to the intake manifolds. Larger 
fittings are used on the new cars and special adapter (Tool No. 
H . .M. 109626-6) is necessary for connecting the equalizing 
gauge to the manifolds. 
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Open the vanes and lift off the vane box casting, then the 
vanes can be removed from their seats 

The float mechanism can be removed by taking out the three 
iiuat cover screws. One of these screws acts as a ret ainer for 
the float hinge pin, so this pin can now be moved sideways 
through the side of the casting which wi'll allow the fl oat and 
needle valve to be lifted out. 

To remove the aspirating tube a special d owel wrench, Tool 
No. HMJ-25~, must be used to hold the air valve piston, while 
the aspirating tube is turned with a wrench on the flats provided. 

It should seldom be necessary to remove ihe air valve stem 
and aspirating tube; as long as these parts move freely up and 
down in the dashpot it is best not to remove them. But if 
these parts are removed make sure that they are carefully 
handled and that the dashpot spring iA not tampered with. 
See that the small disc jet in the aspirating tube is in place when 
reassembling. 

The starting sleeve can be removed by releasing the retaining 
screw, but it should seldom be necessary to remove theRe parts. 
If removed they should be reassembled by first setting the 
pump plunger in place on the pump lever, then slide the starting 
sleeve into place around the pump plunger. Revery careful to 
line up the groove for the retaining screw so that the screw does 
not damage the sleeve when tightened. 

Wash the disassembled parts in ga::10line and dry with com
pressed air. 

Do not u~r; any sort of abrasi~·e ouch cH a file or emery cloth for 
cleaning the moving parts. 

Reassembling: Reassemble the float and needle valve, and 
put on the cover. Be sure that. the float hinge pin is properly 
entered in the body so that the float cover screw will screw down 
past it and retain it in place. 

Place the vanes with their hinge pins into the seats provided 
in the lower body and see tha t the fingers on the vanes engage 
the groove around the aspirating tube. Press the hinge pins 
firmly into their seats, then open the vanes and place the vane 
box over the vanes with a good gasket below it so that it seats 
firmly on the lower body. 

Drop the accelerating pump cylinder with a gasket under its 
top fl ange into place in the float cover. Place the throttle body 
over the vane box, but before tightening the two cap screws be 
sure to inspect the vane check to see tha t it is not caught above 
the vanes in a horizontal position, or its lower end pinched be
tween the throttle body and vane box. It should hang vertical
ly and loosely after the bodies have been tightened together. 

After the carburetor is assembled check the vanes f or free move
ment up and down, and see that the throttle and pump action 
works freely, also see that the starting lever moves freely and 
stops against the stop screw at both ends of its travel. 

FORD FUEL AND CARBURETION SYSTEM (V-81) 

Fuel system: The gasoline is carried in a 14 
gallon tank mounted on the frame at the rear of the 
car. From this tank the gasoline is drawn to the 
fuel pump. From this pump the gasoline is pumped 
to the carburetor where it is mixed with air and 
drawn into the cylinders by piston suction. The 
level of the gasoline in the tank is indicated by the 
gauge on the instrument panel. 

1From Ford Service Bulletin , courtesy of Ford Motor Com
pany. Applies to 1932 cars. 

CARBURETOR 

CARBURETOR 

Fuel Pump 
The fuel pump used on the Ford V -8 car is located 

on the top of the engine behind the carburetor and 
is driven by an eccentric on the camshaft (see Fig. 2). 
It draws the gasoline from the tank and supplies it 
to the carburetor. 

Operation: On the suction stroke of the pump 
the fuel is drawn from rear tank through the inlet 
into the sediment chamber and passes through the 
fine mesh screen and inlet valve into the pump 
chamber. On the return stroke, spring pressure 

ACCELERATOR CROSS 
SHAFT 

FLEXIBLE FUEL 
CONNECTION 

PUMP TO CARBURETOR 
FUEL LINE 

Fig. 1. View showing the uel system of the Ford V-8 car. The gasoline may be drai ned by removing the plug at the bottom 
of the tank. The tank is provided with a trap to catch water or sediment which should occasionally be run off throu~h this hole. 
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pushes the diaphragm upward forcing fuel from the 
pump chamber through the outlet valve and outlet 
to the carburetor. 

When the carburetor bowl be comes filled to the 
proper level the float in the carburetor will shut off 
the float valve creating a pressure in the pump 
chamber. This pressure will hold the diaphragm 
down against spring pressure where it will remain 
inoperative in the downward position until the 
carburetor requires further fuel and the needle 
valve opens. 

The 18-9380 spring on the V -8 fuel pump keeps 
the push rod against the eccentric on the camshaft 
and pulls the diaphragm downward. 

As this spring holds the push rod 18-9400 in con
stant contact with the eccentric their movement is 
continuous as long as the engine is running. While 
the diaphragm moves only when the carburetor 
requirements permits the diaphragm spring to push 
the diaphragm assembly upward. In averap;e driv
ing the movement of the diaphragm is confined to 
but several thousandths of an inch. 

Care: The pump requires no priming and little 
attention other than the keeping of all the connec
tions tight and the draining of such water and sedi
ment as may collect in the sediment chamber. This 
should be done at each 1000 mile lubrication and 
maintenance service. When an excessive amount of 
water or sediment is found in the sediment chamber 
of the pump it is advisable to also run off such water 
or sediment as has accumulated in the fuel tank. 

Fuel pump troubles: When the carburetor does 
not receive sufficient fuel one of the following is likely 
to be the cause: 

Fig. 2. Fuel pump (V-8 engine) 

Fuel tank empty. 

Screen (B-9365) has become clogged with sedi
ment. 

Sediment has blocked fuel line (disconnect line at 
pump and blow into line). 

Leak in fuel line, in which case the pump will 
pump air instead of fuel. 

Mechanical bind of push rod or operating sleeve. 

If at any time gasoline is seeping through the small 
hole shown in lower half of fuel pump (see Fig. 2) it 
is probably an indication of the diaphragm in the 
pump having become worn. While this does not 
usually render the pump inoperative immediately, 
it is advisable to replace the diaphragm as soon as 
possible. Ford dealers carry these parts in stock 
anrl it is recommended that you consult them should 
repairs be required. 

Repairs made without disturbing the pump in
stallation: It is possible for a few adjustments to 
be made on thP. fuel pump to correct certain troubles 
without removing the pump from the engine. These 
troubles and remedies are as follows: 

1. Loose pipe fittings. Tighten all pipe connec
tions at gasoline tank and at the pump. 

2. Dirty screen. Remove cover plate and clean 
screen, observing that cork gasket is in good condi
tion and properly seated when reassembling cover 
plate. 

3. Leakage around edge of cover plate. Tighten 
cover plate nut, making certain that both the cover 
nut gasket and the cork gasket are unbroken and in 
good condition. 

4. Loose valve plugs. Remove cover plate and 
screen, tightening both inlet and outlet valve plugs 
securely, replacing valve plug gaskets if necessary. 

Fuel Gauge 

The hydrostatic type fuel gauge now used on all 
Ford cars and trucks consists of three units: the 
head, tank unit and the air line. 

In operating condition the air tube and air 
chamber of the tank unit and the air line connecting 
the tank unit to the head are filled with air (see 
Fig. 3). The gasoline tries to rise to the same level 
in the tank unit as it is in the tank. This is not 
possible because of the air trapped between the 
bottom of the tank unit and the liquid in the head. 
However, the effort of the gasoline to get into the 
air chamber presses on the trapped air. This 
pressure is communicated through the air tube and 
air line to the head on the instrument hoard, where 
it is recorded by the rise of the red liquid in the 
glass tube. 

Fig. 3. A simple hydrostatic gauge. The air cups, and air 
delivery tubes (shown in Fig. 4 ) have been omitted as they take 
no part in the reading of the gauge. They are simply used as 
a means of supplying air to the air chamber to overcome any 
loss by absorptoin or leakage. 

If one of the connections is opened while the tank 
contains gasoline, the trapped air will escape and 
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gasoline will rise in the tank unit to the same level 
as in the tank. Similarly the liquid in the U-tube 
will fall unt il the same level has been reached in 
both sides, which should be at the "Empty" mark. 
Now, if the connection is again made the gauge will 
still read "Empty" until the air chamber and air 
tube are cleared of gasoline and again filled with air. 

The tank unit (Fig. 4) shows the air tube and air 
chamber which must always be filled with air. The 
gasoline tries to enter through hole " B" and thus 
presses on the trapped air. This is the only part of 
the tank unit that has anything to do with the read
ing of the gauge. 

The vent tube (see Fig. 4), open at the top, is 
merely a safety device which protects the gauge 
against high pressure. It does not enter into the 
operation of the gauge in any way. 

The remainder of the tank unit, that is, the air 
cups and air delivery tubes (see F ig. 4), act only as 
a means of supplying fresh air to the air chamber. 
This is to overcome the loss of air due to absorption 
in the gasoline and contraction of +he air due to a 
sudden drop of temperature. 

Fig. 4. Cross sectional view fuel gauge tank unit. 

The air supply mentioned above is obtained bj 
utilizing the movement of gasoline in the tank. 
When the air cup is above the level of the gasoline 
it is constantly being filled by the surge and splash 
when the car is in motion. This gasoline runs down 
the air delivery tube through the drain hole "A" 
and in so doing draws with it a few bubbles of air. 
At the bottom of the tube the air bubbles out and 
rises under the air chamber. It enters the air 
chamber through hole "B" and replaces any gaso
line which may be there. When the air chamber iR 
full of air, t hese bubbles simply pass off. 

Fig. 5. Fuel gauge tank unit (truck) used with tanks 
mounted under the seat. 

The head unit (shown m Fig. 6) is mounted on the 
instrument board. It is simply aU-tube containing 
a special heavy red liquid. The front half of the 
U-tube is a glass tube open at the top. The back 
half is a brass tube. A U-tube containing liquid is 
the most accurate instrument known for measuring 
prPssure. 

Fig. 6. Cross sectional view fuel gauge head unit, 
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The air line, coming from the tank unit, is con
nected at the top of the brass tube. Any pressure 
which comes through the air line will press the liquid 
downward in the brass tube and upward in the glass 

tube. In fact, the difference in levels of the liquid 
in the two tubes is an exact measurement of the 
pressure coming through the air line and hence 
records the depth of gasoline in the tank. 

To have the gauge read correctly, three things 
are necessary. 

1. The head must hold liouid and read zero when 
disconnected. ·· 

2. The air system must be free from leaks or 
obstructions. The most common obstruction is 
gasoline, or water which has condensed in the line, 
and being a movable obstruction, will cause a very 
erratic reading of the gauge, particularly on accelera
tion or sudden stops. 

3. The tank unit must supply air by the surging 
of the gasoline as described above. 

When you have these three conditions and the 
gauge is reconnected the liquid in the head will start 
to rise after the car has been driven and will continue 
to rise until it records the true contents of the tank. 

Stopping, starting and turning of corners will 
hasten this action. After this the gauge will not 
again lose its reading unless disconnected. 

A quick method of correcting the reading on the 
car is to disconnect the fuel li.ne at the fuel pump 
and blow into it with the mouth-not compressed 
air-to replace the air in the tank unit. 

Due to the different arrangement of the fuel feed 
line for tanks mounted under the seat this method 
of replacing the air in the tank unit is not possible 
with this installation. 

On the truck it will be necesssry to drain the tank 
or drive the truck or in some manner surge the fuel 
in the tank to correct the reading. Fig. 5 illustrates 
the tank unit used with tanks mounted under the 
seat. 

Normally the reading should be corrected before 
the car is returned to the owner. The reading, how
ever, will correct itself in time. 

Correction of a faulty gasoli-ne gauge is very 
simple. This is assuming that you will follow the 
directions below exactly. 

Do not remove the gauge from the instrument 
board or start installing new units until these in
structions have been folJowed. 

Head unit: Disconnect gauge line (air line) at 
gauge head and set gauge reading exactly at bottom 
line (zero). Liquid can be added or removed at the 
top of the brass tube where the air line comes off. 
To fill, use a medicine dropper, being careful not to 
over-fill. To remove liquid, use a toothpick or a 
match to absorb some of the liquid from the brass 
tube. 

The red liquid, M-1128, used in the gauge head 
unit is supplied in one ounce bottles by the Ford 
Motor Company. As the accuracy of the gauge is 
dependent on the specific gravity of the fluid, it is 
of extreme importance that only the genuine fluid 
be used. 

Inspect the head unit for dirt or flaws on the cone 
seat, or liquid leaks at the flex tube (small connect
.ag tube). 

Pump the liquid up in the head unit to any point 
on the dial above the bottom line. 

Fig. 7. Head unit. 

Method: Move the thumb rapidly up and down 
against the top end of the brass tube at the back of 
the head unit. (This action will supply air pres
sure to the liquid, causing it to rise in the glass tube.) 
Entrap the air by holding the thumb against the 
top of the tube. If the liquid holds at a given point, 
the head unit is 0. K. If the liquid will not rise, 
there is an air leak, liquid leak, or the tube is 
plugged. Change the unit. 

Air line: When a line is blown out, a hand tire 
pump should be used-positively not a compressed 
air line-as compressed air lines generally contain 
wate:r: or moisture at least (moisture in gauge air 
line will cause erratic reading of the gauge). 

Install tire pump connection on front end of 
gauge line (see Fig . .8). 

Fig. 8. (left) Pump connection V-27. 
Fig. 9. (right). Plug V-26. 

Fig. 10. Fuel gauge tank unit (car). 
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Connect tire pump and give at least 50 continuous 
full strokes. Close one end oft he air line with plug 
(see Fig. \1) and suck on the other. If the suction 
created will hold the tongue for one minute, the air 
line is 0. K. This equipment available through K. 
R. Wilson Co. 

If the air line shows a leak or is plugged, change it. 

Reconnect air line, being sure that connection is 
tight. Before you connect, verify that gauge holds 
its zero reading and therefore does not leak. Try 
tank unit connection to be sure it is tight. 

Now check to see if the trouble is in the unit or a 
faulty installation which you have corrected by the 
above adjustments. 

Test: Determine whether the gauge can be 
brought up to proper reading by supplying air to 
the tank unit. 

On the 4-cylinder or 8-cylinder car this is accom
plished by blowing in the fuel feed line as previously 
described. 

On the tntck this is accomplished by draining and 
refilling the tank or by driving the truck until the 
surge of the g_tsoline replenishes the air supply in 
the tank unit. 

If the reading stays set with the car standing, the 
gauge will function correctly. If, however, a read
ing is obtained but it will not hold inspect connec
tions for dirt and flaws. 

If the air line, head unit and connections check 
0. K. the trouble is in the tank unit which should 
be changed. 

Caution: Faulty tank units are very rare; there
fore, inspect carefully the head unit, air line and 
connections, as the trouble is more likely to be in 
one of these places than in the tank unit. 

Ford Carburetor (V -81) 

The carburetor used on the V -8 cars is of the 
down draft type, with accelerating pump, sleeve 
valve choke and air vane operated main fuel supply 
jet. It is a Detroit-Lubricator expandiug air valve 
type particularly adapted to the Ford 8 cylinder 
engine. 

The carburetor size is 1~" with an air capacity 
ample for even the highest speed operation. 

The carburetor consists chiefly of two units, 
namely: 

1. The main metering unit consists of a pair of air 
valves or vanes, hinged at their upper ends and 
opening downward to admit air to the mixing cham
ber. These vanes have fingers which engage a 
central aspirating tube (see "C," Fig. 14), lowering 
it as the vanes open. This aspirating tube is 
attached to a spring-loaded hollow stem carrying 
the fuel metering orifice in its upper end. An 
adjustable tapered metering pin projects into this 
orifice. 

2. The auxiliary unit combines an auxiliary 
power jet ("A," Fig. 14), an accelerating pump 
(Fig. 13), and a priming passage for starting. The 
operation of the auxiliary unit is controlled by the 
registering of progressively located ports in the 
starting sleeve which line up with passages in the 
main body. The starting sleeve rotates with the 
choke lever; the pump plunger "B," Fig. 14, and 
piston move downward as the throttle is opened. 

1From Ford Service Bulletin courtesy of Ford Motor Com
pany. Applies to 1932 cars. 

Operation: To properly service or adjust the 
carburetor, a complete understanding of its operation 
is essential. Figs. 11 to 13 are diagrams of the V -8 
carburetor which will permit the following of the 
various passages from the float bowl to the car
buretor throat from which it is carried to the intake 
manifold and cylinders. 

Starting: To start a cold engine in cold weather, 
the choke control button should be pulled out to its 
limit and the throttle left in a closed position. This 
rotates the starting sleeve in the throttle body and 
lines up the primer passage with a hole in the wall 
of the starting sleeve, allowing fuel to be drawn into 
the manifold directly from the float chamber 
through the pump cylinder and hollow stem of the 
pump plunger. The throttle button must be in so 
that a strong suction will be created below the 
throttle plate to draw fuel through the priming 
passage. 

Actually, the throttle plate will be opened slightly 
by the kicker rod when the choke button is pulled 
out, but this action is automatic and allows just 
enough air to pass the throttle to insure good start
ing. 

In extremely cold weather, starting can be aided 
by giving several quick strokes of the accelerator 
pedal after the choke control has been pulled out. 
By this action the accelerating pump forces fuel 
through the primer passage into the manifold and 
so assists starting. 

After the engine has started, push the choke con
trol button part way in; the engine will then run on 
a richer mixture than normal. Experience will 
show the correct place to set the dash control, 

Fig. 11. Starting. 
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which will depend on temperature. As the engine 
warms up, the dash control should be pushed farther 
in, and after the engine has become warm the dash 
control should be pushed in to the limit of its travel. 

If the engine fails to start, check the position of the 
choke lever and see that the choke lever stops tight 
against the stop on the float bowl cover. 

Normal running: Fuel enters the carburetor 
float bowl through the strainer and float needle 
valve, and is maintained at constant level by the 
float and float needle valve. This level of fuel 
should be 1 Ys inches to 174; inches below top of 
float bowl casting. (See Fig. 11.) 

Air enters the carburetor through the air inlet and 
opens the vanes as it passes downwards into the 
mixing chamber. The load of the metering spring 
on the metering valve connected directly to the 
vanes, causes a partial vacuum to exist in the mixing 
chamber which draws fuel from the aspirating tube 
"C", (Fig. 14). The quantity of fuel flowing is 
controlled by the tapered metering pin; at idle speed 
the vanes are closed and the metering pin almost 
fills the orifice in the air valve piston. As the vanes 
lower to admit more air, the metering valve also 
lowers, and the metering orifice becomes larger due 
to the taper of the metering pin. This combination 
maintains the correct ratio of fuel anrl air for average 
running. 

AIR VANES BUT 
SLIGHTLY OPEN 

"A"UPPER AIR BLEED HOLE 

Fig. 12. Normal running. 

Maximum power: For maximum power at any 
speed, a richer mixture i:s required than is necessary 
for running with throttle but partially open. The 
power jet "A" (Fig. 14) supplies the required extra 
fuel, while the throttle is held open. At this throttle 
position, the pump plunger has traveled downward 
and has shut off the air vent to the power jet; thBre
fore, the suction on the discharge nozzle draws fuel 
from the pump cylinder up through the hollow stem 
of the pump plunger "B" (Fig. 14) and through the 
power jet into the mixing chamber. At part throttle 
positions this power jet does not supply fuel, since 
it is vented to the outside air through the air vent 
hole in the upper part of the starting sleeve. 

The quantity of fuel drawn from the power jet is 
controlled by the lower air bleed holes in the starting 
sleeve. 

IN RUSHING AIR OPENS VANES 
WHICH IN TtJRN PULLS 
DOWN METERING VALVE 

Fig. 13. Maximum power. 

Acceleration: For rapid acceleration, it is neces
sary to supply a momentarily rich mixture. This 
extra fuel is supplied by means of the accelerating 
pump. 

A quick opening of the throttle causes a rapid 
downward movement of the pump plunger and 
piston, forcing fuel up through the hollow stem of the 
pump plunger and out through the discharge nozzle 
into the mixing chamber. The fuel in the pump 
cylinder is prevented from escaping back into the 
float chamber by the check valve in the bottom of 
the pump cylinder. (See Fig. 13.) 

In general, for steady driving conditions up to 65 
miles per hour on level roads, the fuel is all supplied 
from the aspirating tube. When the throttle is 
opened suddenly, an additonal charge of fuel is 
supplied from the accelerating pump; and, if the 
throttle is held open as for hard pulling or high 
speed, extra fuel continues to flow from the pump 
discharge nozzle through the power jet "A"'. 

Adjustment: The idle speed of the engine should 
be set by means of the throttle plate adjusting screw 
to a speed equivalent to five miles per hour (high 
gear). See Fig. 14. 

When the metering pin is correctly adjusted at 
idle speed, the carburetor is set for maximum engine 
performance, and usually no other adjustments are 
required. 

Metering pin adjustment: Normally, only one 
adjustment of the carburetor is required, this ad
justment being the fuel adjustment for idling. The 
metering pin is raised or lowered by screwing it into 
or out of the fuel orifice. The metering pin is 
properly adjusted when the car leaves the factory, 
but it will require readjusting after the breaking-in 
period. 

This adjustment should be made at the 300 mile 
inspection. Be sure the engine is well warmed up, 
and there are no air leaks at manifold (tighten 
screws) or windshield wiper or distributor vacuum 
line (tighten connections), then remove carburetor 
silencer, adjust the metering pin carefully at idle 
speed. 
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Turning the pin clockwise moves the pin down
ward into the orifice and makes the mixture leaner; 
turning it anti-clockwise increases the orifice and 
makes -the mixture richer. 

Screw the adjustment Jown until the performance 
of the engine indicates that the mixture is too lean, 
then turn it back slowly, (allowing approximately 
30 seconds at each setting to note the performance of 
the engine) until engine performance is againsmooth. 

For initial setting for cold engine, screw down the 
metering pin until air vanes just start to open. 
Then turn back 5 full turns. Readjust after engine 
is warmed up). 

Throttle plate position for starting: Unless tam
pered with this adjustment will remain permanently 
correct. To check this adjustment, carburetor 
assembly would have to be removed then: insert a 
.020" feeler blade as shown in Fig. 11 and adjust 
position of throttle plate adjusting screw to main
tain this throttle plate position when choke lever is all 
the way to rear and starting sleeve lug is against the 
stop provided on the float bowl cover. 

VVarning: ~ost cases of suspected carburetor 
troubles resolve themselves into: under-inflated 
tires, dragging brakes, faulty ignition (check breaker 
point gap, with arm on high point of cam), check 

METERING PIN FUEL ADJUSTMENT 
FOR IDLING-----

THIS LEVER IN THIS POSITION 
EXCEPT WHEN CARBURETOR 

IS CHOKED--------~ 

,IDLE THROTTLE PLATE 
i ADJUSTMENT LOCK---~ 

IDLE THROTTLE PLATE 
! ADJUSTMENT SCREW---~ 

!THROTTLE LEVER 

!FUEL INLET 

L~:":_ 

spark plug gaps, loss of compression (check with 
crank), air leak at manifold or vacuum lines (distri
butor and windshield wiper), or dirty carburetor 
silencer screen (clean with gasoline, dry with com
pressed air, dip in engine oil and reinstall). 

To test the fuel system: ln case of trouble on the 
road, remove the silencer, push down on the air 
vane (see Fig. 14) with a pencil or stick. Work the 
throttle lever several quick strokes by hand. A 
stream of gasoline should be produced at the end 
of the tubing ("A," Fig. 14). 

Should this test indicate that the carburetor is 
not receiving sufficient fuel, the screen (see Fig. 14) 
should be examined and cleaned. It will probably 
be advisable to clean the fuel pump screen also (see 
Fig. 2). If the cleaning of these screens does not 
correct the trouble, the fuel pump and fuel line 
should be examined. 

It is not necessary to pull out the throttle button 
when starting the engine as the throttle automa
tically opens the correct amount for starting when 
the choke button is pulled out. 

Silencer: Too rich a fuel-air mixture, as in
dicated by sluggish performance and black exhaust 
gases, may indicate a clogged screen in the carbure
tor silencer. If the car is operated under extremely 
dusty conditions, it will be necessary to clean this 
silencer screen frequently. 

THIS ARM OPENS THROTTLE FOR 
CHOKING AS SET BY CHOKE CAM 

ADJUSTING SCREW 

CHOKE LEVER MUST BE ALL THE 
WAY BACK WHEN ADJUSTING 

THROTTLE PLATE CHOKE 
.POSITION 

CHOKE LEVER STOP 

CHOKE CAM 

HOKE CAM ADJUSTING 
SCREW 

HOKE CAM ADJUSTING 
SCREW FOR THROTTLE 

PLATE POSITION FOR 
CHOKING . 

Fig. 14. Carburetor (V-8). 



STROMBERG TYPE "U" CARBURETORS 
The model U carburetor is a later design than the model T. It has a single 

venturi, warming up control and a syringe for acceleration. It is made in the 
1", 1 U" and 1 Yz' size1 and in the 1 :!4" size for the Chrysler 80 with double venturi; 
this last model is called the UX-4. 

Model Designation 
The first Jetter indicates the type; the following Jetter indicates some special form. for example, 

UV-1 indicates a carburetor of the U series, and the Vindicates that a vis-a-gas filter of the glaBS 
type is fitted, or if it be an X instead of a V, it may mean that the carburetor flange is turned 
different or something else special. The numeral following the hyphen indicates the nommal 
~a ted size, the size starting from 1' which is 1, and increasing_U' steps. for example, a 1 ~· ~arburetor 
IS 3; a UX-2 type carburetor, would be of aU series type, X a speCial form, and -2, a 13-i SIZe. 

Outstanding Features 
A warming up control which gives improved starting ability and unusually 

smooth operation after starting while the engine is still cold. (See Fig. 7). 
A positive acting accelerating device, consisting of a pump which delivers an 

accelerating charge immediately the throttle is moved and meters and delivers 
thi~ charge over a definite period of time. (See Figs. 1, 3, 4, 5). 

Idle and low speed jets above the throttle with separate idle adjustment for 
smooth low speed performance. (See Figs. 1 and 6). 

An economizer, (E, Fig. 1) which permits the carburetor to operate on a very 
lean and economical mixture at the closed throttle positions of average driving, 
but automatically shifts to the needed richer setting when the full power of t,he 
engine is called for. 

GAIIDL.INE 

ftUNNINiil BLOW SPEED 

[A) 

AUXILIAIIY NEEDLE VALVE 

.JUST AFTER DPENINiil 
THROTTLE 

WARMING UP 

DIICHA~GII: .JIT NUT 

RUNNING HIOH 8PE£D 

Name of Parts 
Name of parts of 

the U-1, U-2 and 
U-3 Stromberg car
buretor (see Fig. 8): 
A, idle adjustment 
needle; B1 high speed 
metering Jet or adjust
able needle; C auxil
iary needle va\ve for 
warming up; D, syringe 
lever; E, economizer 
needle plunger; G , 
throttle l ever; H , 
auxiliary control lever 
for warming up; J, Fig. 8 
syringe lever roller; K, 
main discharge jet 
plug; L, throttle stop . 
screw; N, choke lever; 0, strainer plug; remove to ~lean stramer; ~. c.hoke 
tube holder; R, auxiliary con trollever cam for warmmg up; Y, gasolme mlct. 

Adjustments of Stromberg Type "U" Carburetor 

To adjust for high speed, set spark lever in full advance position (i~ ~ar 
has a spark advance lever); set throttle lever on steering wheel to a pos1t10n 
which will give about 25 m.p.h. speed on a level road, then turn B clock
wise, which gives less fuel, until engine begins to slow ~own; then slowly 
return it anti-clockwise until the maximum engine speed 1s reached for that 
throttle position. This should give a good average adjustment. 

Low speed adjustment: This adjustment operates on air ~o th~t screwi~~:g 
it in gives a richer mixture, out, a leaner one. If after th1s adJust.m~nt IS 
made engine idles too fast, turn L counter-clockwise to reduce the m1mmum 
throttle opening until the desired idling speed is reached. 

If engine idles too slow, as shown by its "rollin~" and stallin~ ~asily, 
screw the throttle stop screw inward or clockwise to mcrease the mm1mum 
idling speed. 

When engine is idling properly there should be a steady hiss in 
the carburetor; if the hiss is unsteady the needle C may not be seated. 

To idle steadily on present fuel, the gap between the spark plug_ points must be not 
less than .022' and should be .028' if wide open throttle operat1on w1ll permit. 

STROMBERG TYPE 00-2 TWIN CARBURETOR 
This model is a twin or duplex carburetor employing the st.anda~d 

Stromberg construction, similar in some respects to th~ model T m t'ym 
form, but has a slightly different connection from the mner acceleratmg 
well (which is located in the center between the two barrels and the float 
chamber), and along with the following improvements: 

A single high speed adjustment operating equally on both barrels; indi
vidual idle adjustment for each barrel. 

A thermostat control of the accelerating well, which automatically gives 
best operation at both warm and cold temperatures. 

A warming up control of the high speed needle when the choke is oper
ated, which gives improved starting and warming up. 

Names of Par ts of 00-2 Twin Carburetor 

Names of parts of Stromberg model 00-2 twin carburetor (see Fig. 9): 
A, idle adjustment; Bi high speed adjustment; D , thermostat; L, throttle 
stop screw; M, float eve! sight hole; 0 , strainer plug; remove to clean 
strainer; R, drain plug. 

Thermostat Unit 

Purpose: In the past it has been found that any accelerating well 
adjustment made for good winter operation may give bad flat spots in the 
summertime from too much gasoline in the accelerating charge. Whereas 
if the accelerating charge is cut down in summer to the amount necesBI!-ry 
with the high temperature then existing under the hood, the acc~leratwn 
may be poor in t he wintertime and the car hard to warm up and dr1ve. 

The thermostat control device gives the correct amount of accelerating 
charge in both winter and summer and thereby smooth operation at all 
seasons. These thermostats are put up in a self-contained unit D w!th 
self-locking steel cover. With proper high speed adjustment, the engme 
should respond properly to the t hrottle any time that it has been ~armed 
up enough to pull steadily against the brake at 6 miles per hour WJth the 
throttle wide open. 

Fig. 10 

Name of parts of thermostat (see Fig. 10): 1, bimetallic thcrmosta~ic 
element which removes the yalve 2 from the hole as the temp~rature m
creases; 3, adjustment screw1located so as to bring the valve 2 JUst ready 
to leave its seat at about 70 to 75 degrees F. 

If necessary to reset thermostat, remove cover and adjust ~o that the 
valve is snug on its seat when placed in water at 70°~. and begms to leave 
its seat at 75°F. If adjustment is incorrect car Will lug when throttle 
is suddenly opened for acceleration. 

The engine can be operated temp<?rarily wi~h the thermostat removed 
as it has no effect on the steady runnmg of engme. If remov:ed, the accel
erating well can be made to function by putting a blank plug m thermostat 
feed hole and a bleeder in the passageway the same s1ze as used on the 
"0" type carburetor. 

All carburetor adjustment's should be made with engine temperature 
over 140°F. 

Adjustments of Stromberg Type 00-2 Twin Carburetor. 
Adjustment: The low speed or idling adjustment is with tw<? honzontal 

knurled screws A; the high speed is adjusted with screw B whiCh controls 
the fuel feed to both barrels. 

Float level adjustment: M shows how much the level ~tands abov:e or 
below the bottom of the level sight hole (engine not runmng). Readjust
ment is to bend lever arm. 

SCHEDLER MODEL U CARBURETOR 
This carburetor like the model S is of the air-valve type. There is 

one air inlet to carburetor (see arrow points Fig. 11) and two air inlets 
to the mixing chanber; one t hrough the venturi W and one through the 
air valve Y. 

Operationl 
The auxiliary air valve Y, is close~ a~ idle speed and wide ope!l at full 

power. When the suction of ,the eng1~e 1s grea_t enough the valve 1s pulled 
open against the pressure of1 the sprmg H (F1g. 11). 

~~::=J 

Fig.l2 J R 

IExcerotsfrom "Servicin~~: the Model 'U' Scbebler Carburetor," from Automobile Digest. 

The spring H, is s~ sensit!ve that littl«;l more J?OWer is required to open 
the valve wide, than JS reqUJred to start 1 t from 1 ts seat at low speed. 

Low speed: All air comes through the same air passage as that supplying 
the auxiliary air valve Y. That which picks up the fuel from the nozzle 0 
is passed along as indicated by the arrows in 
rig.11. Afterpickingupthefuelfrom 0 at the 
hottom of the venturi, the air, for low speed, 
passes on through the venturi in to the mixing 
chamber below the throttle valve and on into 
the manifold and engine. As the air valve Y, 
is drawn open the auxiliary air is mixed with 
the air and gasoline passing through the 
venturi. 

High speed: In order to have a proper mix
ture for all speeds in this type of carburetor 
i tis necessary to have the fuel proportioned to 
the air. On opening the throttle the demands 
on the carburetor increase and this means 
more a ir must be admitted through the air valve Y. This relatively larger 
amount of air must be supplied with a measured amount of gasoline. 

Tracing the path of the gasoline we find that it enters the carburetor 
from the fuel line;, passing through the screen Fig. 12, and then passes 
on down into the 11oat chamber }, same figure. As the gasoline level rises 
to a proper point the needle valve R is closed and more gas may not enter 
until level in the float chamber is reduced by gasoline used in engine. 

Leaving the float chamber the gasoline flow is controlled by the needle M, 
Fig. 13, which is a partial cross section of the carburetor. It then passes 
through the cross drill N, Fi~.14, and soon into the n ozzle O, and into 
the airstream in the venturi. 

As the air valve lifts from its seat it causes the lever X to lift with 
it and since the gasoline control needle M, Fig. 13, is connected with it, 
it will be seen that the needle valve point will be lifted from the seat, I , 
and more gasoline will be allowed to flow. (The lever X is pi voted at K.) The 
more air used the greater the lift of the air valve and the greater the lift 
of the regulating needle, thus maintaining a properly proportioned mixture. 

Accelerating pump: In order to provide the momentary supply of gasoline 
needed for r apid acceleration, an accelerating pump Q, Fig. 11, is fitted to 
the carburetor. This pump piston is attached to a steel wire which in turn 
is connected to the throttle valve. Thus when the throttle is opened quickly 
the pump throws a quantity of gasoline ahead of the piston into the venturi 
above the nozzle. This path is through the upper chamberS, through the 
opening V. No gasoline will pass V1 except when accelerating. This action 
of the pump speeds up the flow of gasoline on sudden acceleration. This is 
necessary beca use of the tendency of gasoline to lag behind the air. The 
pump is made large, so as to assure a proper supply of gasoline for any 
condition but any amount not required overflows back into the float 
chamber. 

By changing the size of the metering hole Vl the carburetor can be ad
justed for any manifold condition, thus providing positive performan<.:c 
of the engine. · 

Dash pot: Referring to Fi15. 11 again it will be noted that a dash pot 
is provided. The piston T 1s used to prevent the fluttering of the air 
valve, when the engine is pulling hard at low speed. The relief valve U 
at the bottom of the dash pot is held in position 
by the spring Z. When the air valve is closing 
the excess gasoline in the d ash pot is allowed to 
flow t!:>rough this valve into the bowl. When the 
throttle is opened suddenly the action of the air 
valve is slow and steady since the gasoline above 
piston T must leak back into the lower part of 
the dash pot past the piston. (Gasoline may not 
enter past U. It allows the gasoline to flow out 
only.) The action of the piston in the gasoline 
in the dash pot is likewise steadied when the air 
valve is wide open and the engine turning over 
slowly as is the case when under heavy loads 
with wide open throttle. 

Starting: There is no choke provided. As 
mentioned previously when starting one of the 
little levers appearing in Fig. 13 is clamped down 
on the air valve which is held closed against the 
air suction_ This is accomplished by pulling the 
wire attached to the control lever D until this 
lever is in the position E, Fig. 15. This rotates 

the needle valve lift lever X about the shaft, Fig. 13. 
which r aises the gasoline needle valve M farther 
out of the seat and at the same time clamps the 
air valve Y. This insures a very rich mixt ure for 
starting. As the engine speeds up the mixture 
leans out somewhat. 

A starting cam SC, Fig. 15, is a part of the 
lever D. When the dash control is pulled out for 
starting the lever end or cam SC is brought into 
contact with the throttle arm with the result that 
the throttle is cracked to a wider opening for 
fast idling speed which is desirable when starting 
a cold engine. As the dash control is pushed in 
or returned to normal position the ca.m action 
allows the throttle opening to close down in pro
portion until when the dash control is in its 
nc•mal position the throttleisinits normal position 
for idling speed with a warm engine. 

Adjustments of Schebler Model "U" Carburetor 
Idling adjustment: Warm up engine. to normal driving temperature. Retard spark and 

throttle. Turning A (Fi~. 15) u_p "leans" the mixture and turning it down "richens" the 
mixture. The markings R and Lon the body also show the" rich" and "lean" directions. 
In warm weather keep the idle adjustment slightly to the "lean" side. 

To change the idle speed adjustment move the idle stop screw C in or out to obtain 
the correct speed. It may be necessary to change idle adjustment A if changed very much. 

Economy adjustment: Warm up engine to average driving temperature. Then loosen 
lock screw that holds round collar in position on economy adjusting screw B. With engine 
running a.t a speed to correspond to 30 m.p.h. road speed, turo 11economy adjusting screw'' 
in (clockwise) untili tseats, and with the engine running at this speed turn economy adjust
ing screw out (counter-clockwise) from seat until the engine begins to surge or in other 
words l ean out to where it runs un-even, then run economy adjus ting screw back in (clock
wise) until you just get off of the surging point or until engine smooths out and hits on all 
cylinders, but be careful not to turn economy screw in too far and get back on the 
rich side. Always keep economy adjustment just a little on the lean side, this will give 
best economy and good performance. On cars where there is manual spark control the 
spark should be retarded when making this adjustment. Keep economy passage clear 
and bowl gasket tight. On Erskine and Cleveland carburetors any change of economy 
adjustment affects the idle; leaner the economy adjustment richer the idle setting must be 
made. Do not set economy adjustment so Jean that idle adjustment falls at extreme 
rich side but try to hold idle adj"ustmcmt within one or two clicks of center position. 
Re-check economy setting after ide has been set properly. 

Float level is 2' from top of float when valve is seated to small flaDge on body casting. 

SCHEBLER MODELS DUPLEX CARBURETOR 
This carburetor is 8.1\ air valve type carburetor very similar in construction and principle 

of operation to the Schebler m~del S carburetor but is made in duplex form and has two 
idle adjustments A and E. By referring to the Carburetor Supp ·ement to Dyke's Aulo 
E"cyc'opedia the explanation of the function of the dash control in starting and warming 
up and also a general description of the modelS carburetor is given. 

Idle adjustment of the Model "S" Duplex: Turning A to the right (clockwise) makes the 
mixture! caner in the throttle barrel on the side towards A; to the left (counter-clockwise) 
makes the mixture richer. Turn E just as if it were connected to the sl\me shaft as A in 
the same direction to richen or lean the mixture in the throttle barrel on the side towards E. 

To adjust A disconnect and ground the spark plug wires leading to the cylinders fed byE 
and speed up the idle just enough to keep the engine running. Adjust A rich or lean until 
engine starts to stop from being too lean when air valve is held down 1/32' off its seat. 

To adjust E do the same as for A ; disconnect spark plug wires to cylinders fed by A. 
Connect all spark plug wires and check the idle with all cylinders tiring. If the mixture 

seems rich or lean turn off or on both a ljus tments the same number of clicks. To change 
the idle speed, adjust the idle stop screw H. 

Range adjustment: Only effective in the driving range at speeds from 20 to 40 m.p.h. 
and does not affect acceleration or hill climbing with wide open throttle. 

Adjust by turning range adjusting screw B to the left for a lean mixture and to the right 
for a rich mixture in the driving range. 

To obtain the factory setting, screw the range adjusting screw Bin or out so the head is 
flush with bushing C. If the range adjustment is changed readjust the idle mixture. 

Float level is 
1~-14 ' to ·~· m e asuring 
between the 
float and 
c Rrbur e t o r 
Ludy when 
the float 
assembly is in 
a position 
with the float 
valve seate<l. 

CARTER MODEL "RAKXO" CARBURETOR 
Carter model "RAKXO" carburetor is standard equipment on National Model, Series 

AB Chevrolet. It is a multiple jet, plain tube carburetor. 
Starting, adjus~, cleaning and troubles and ~emedies: The same principle applies ns 

on the Carter model 'RXO" carburetor described m the Carburetor Supplemen t. 

Principle oCOperation 
The main or accelerating well M is fed by a jet A leadmg from the float chamber. 
The auxiliary well B machined around the idle or low speed jet tube. is fed by an 

auxiliary jet C. The vertical jet Dis fed direct from float chamber thr;>Ugh drilled bolts 
in body below i et. 

~,· 

The "RAKXO" carburetor is fitted 
with an economi•er E fhich consists 
of a hollow sleeve F Operated by a 
lever attached to the butterfly 
throttle valve. This sleeve F slides 
inside the standpipe and controls 
four port holes H drilleq in the stand
pipe below the venturi. · 

The economizer whioh is operated 
by the throttle valve is arranged to 
open these ports H as throt-tle is 
partly opened admittil'g additional 
air to the primary miXture at part 
throttle for usual driying position, 
giving a lean mixture at speed of 
approximately 25 to 40 or 45 m.p.h. 

At speeds approximately 40 or 45 
miles an hour ~orts Hare automati
cally closed by F when opening throt
tle valve wide, @:iving ll rich niixture 
for these conditions rest\).ting in maxi
mum power and speed. I . 

Atidlingorlowspeeds, the mixture 
is supplied to the engine through the 
idle or! ow speed jet, gasoline passing 
up the low speed jet tube to a point 
about half way up the tube to a 
bleeder hole], where air is admitted, 
and from this point a rich mixture 
passes up the low speed jet tube and 
feeds out to edge of throttle valve. 

Idling and low speed adjustment 
(applies to speeds up to cpprolrimately 
15 m.p.h.). If mixture is too rich the 
idle adjustment screw can be turned 
out, thus increasing the amount of 
air admitted by thisscrew;iftoo Jean, 
the screw is turned in, thus reducing 
the amount of air admitted. 

Fig. 13 

It will be. observed that the low speed tube i~ swedged (just aboye J). This slightly re
duces the SIZe of the tube at th1s pomt, thus Increases the veloCity of the gas, insuring 
economy at low speeds. 

~ccelerating: When the throttl~ butterfl~ valve is opened air rushes in through the 
mam body of the carburetor, and m passmg m and up through the venturi tube creates a 
suction o_n the standpi!!e. This .causes. air to be d_rawn down through the four holes L 
surroundmg the standpipe, th1s a1r p10kmg up gasohne from the mam or accelerating well 
M carrying it up the standpipe to the venturi tube where it is met by the main body of air 
and carried to the engine in the proper proportion for accelerating speeds. 

As the speed increases the jet A feeding the main or accelerating well M is unable to 
supply enough fuel,i t being outofthelineofsuction, therefore tbelevelin the weiiM lowers 
uncovering small holes in the multiple jet nozzle. ' 

Part of the air passing downward throll(!h the four holes L surrounding the standpipe is 
drawn through the holes in the multiple Jet nozzle creating an increased suction on the 
vertical jet D, therefore gasoline is drawn direct from bowl chamber through multiple jet 
nozzle D. J eta on side of nozzle supplies both gas and air at high speeds. 

At speeds above approximately 40 or 45 m.p.h. the economizer E covers the ports H as 
previously explained, giving a rich mixture resulting in greater speed and power. 

Float level: ·~·from top of tioat to machined surface of casting. 

STEWART-WARNER LEVERLESS VACUUM TANK 
This tank differs from the lever type of tank discussed in the Carburetor 

Supplement to Dyke's Auto Encyclopedia (pages 1303-1306)in that there are 

Fig. 
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no levers with springs. 
The bends in the float 
stem cause the valves 
B and C to be opened 
and closed as the float 
reaches the bottom or 
top of i ts travel. 

When the float F is up 
the float stem lower bend 
(just above the top of the 
float) closes the vacuum 
valve B and opens the at
mospheric valve C. 

When the tloatF is down 
the float stem upper bend 
(at end of float stem) 
opens vacuum valve B and 
closes atmospheric valve C. 

For example, when vac
uum chamber M is full and 
the gasoline begins to tiow 
into the outer chamber N, 
the floatF starts togo down. 
It will thus be observed 
that the float stem lower 
bend no longer preBSCs 
against the vacuum valve 
stem B to hold this valve 
closed. The manifold vac
uum therefore must be great 
enough to hold this valve 

closed until the tioat reaches the bottom of its stroke. In 
the lever type a spring serves this purpose. The principle 
of operation otherwise is practically the same, therefore a 
study of pages 1303-1306 will make clear the operation. 

Name of PartA of Stewart Model 493 Tank 
Name of parts of the Stewart model 493 lever less type 

vacuum tank used on Chevrolet model, National AB 
(Figs. 19, 20) : A, fuel inlet ; B, vacuum valve stem 
C, atmospheric valve stem: D, drain; E, gasoline outlet 
to carburetor (gravi~y feed); F, float; G, flapper valve; 
H, air valve inlet; K, vent tube; M, inner or vacuum 
chamber; N, outer or reserve chamber; P, vacuum opening 
(connects with intake manifold); S, filter screen. 

Stewart model 409 and 418 Jeverless type vacuum tank 
differs in the tlapper G (Fig. 21). This type used on Essex 
Erskine, Whippet and several other cars. ' 

Fig.0ig.24 
23 _. 

e 
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TestiniJ 
To test for leak in atmosphenc valve C see Fig. 22; to 

test for leak in vacuum valve B, Fig. 23; to test the flapper 
valve, Fig. 24. 

AC FUEL SUPPLY SYSTEM 
Purpose: Pumps fuel from t ank in rear of car 

through a combined gasoline strainer before 
forcing it into carburetor. Can be operated from 
push rods, tappets or eccentrics located on cam
shaft or other rotating parts giving a reciprocal 
motion Of from ~{6H tO u· maximum, 

Operation 
Revolving shaft G (Fig. 25), eccentric H will lift rocker 

arm D, which is pivoted at E and which pulls linkage F to
gether with diaphragm A (composed of several layers of 
treated flexible cloth material which is impervious to gaso
line and benzol) held between metal discs B, downward 
against spring pressure C, thus creating a vacuum in pump 
chamber M (assuring high pumping capacity even at low 
speed). 

Fuel from rear tank enters at J through strainer K and 
suction valve L into pump chamber M. On the return 
stroke, spring pressure C pushes diaphragm A upward 
forcing fuel from chamber M through pressure valve N 
and opening 0 into the carburetor. 

When carburetor bowl is filled the float in the float 
chamber of the carburetor will shut off the inlet needle 
valve, thus creating a pressure in pump chamber M . This 
pressure will force diaphragm A downwarrl against the 
spring pressure C where it will remain in the downward 
position until the carburetor requires further fuel and the 
needle valve opens. 

Spring Pis merely for the purpose of keeping operating 
lever D in contact with eccentric H to eliminate noise. 

The repeated k<' movement of the diaphragm is possible 
indefinitely without any injury, due to the extreme flexi
bility of this material. Further, the extreme movement of 
the diaphragm occurs only when the carburetor is empty. 
When the carburetor is full, this movement is greatly 
diminished, being directly proportional to the amount of 
gasoline used by the engine. This means that in practically 
nil normal driving conditions this diaphragm is pulsating 
in a movement of about .003 inch maximum. 

This movement is controlled by linkage F because when 
the diaphragm is in the depressed position due to sufficient 
fuel in the carburetor the reciprocal movement of the lever 
D will merely cause a movement of the linkage F to the 
right as shown by the arrow. 

The pump requires no lubrication, priming or attention 
or adjustment. Any tampering other than by an authorized 
agent of the United Motors. Service voids the warranty. 

Caution: If filter glass bowl is removed to clean screen; 
when reassembling, 
see that cork gasket 
is no' broken and lies 
flat in seat and tighten 
bowl retaining nut. 



STROMBERG TYPE "D" DOWN-DRAFT AUTOMOBILE CARBURETOR 

Introduction 

The features of the" D" series of carburetors are summarized as fo!lows: 
1. The down-draft carburetor is similar to most Stromberg models except that the fuel 

flows down into the manifold, aided by the force of gravity- instead of being pulled up, by 
the suction in the engine, as in the up-draft types. This principle of carburetion has per
mitted the use of carburetors of greater capacity or increased volumetric efficiency, with a 
r e sultant increase in engine power. Better fu el distribution is possible and cooler air enters 
the carburetor, to give smoother all around performance. 

2. A new semi-automatic choking device for starting which prevents over-choking. See chart of the "D" 
d own-draft carburetor. Fig. 5. 

3. A new positive acting accelerating device, consisting of a syringe pump which delivers an accelerating 
charge immediately the t hrottle is moved, and meters and delivers this charge over a definite period of time. 
In the "D" down-draft type carburetor the accelerating charge is syringed into t he mixing chamber by means 
of a v acuum piston 14, Fig. 1, connected by a walking beam with the accelerf.ting pump piston sleeve 17, Fig. 2. 
The volume and foree of the accelerating charge, therefore, are controlled entirely by manifold vacuum, thus 
automatically providing t he proper charge for any determined acceleration. 

4. An adjustment to vary the quantity of accelerating charge according to climatic conditions 6, Fig. 1. 

5. Idle a nd low speed jet s below throttle, wit h separate idle adjustments for smooth , low speed performanre. 
6. An economizer which permits the carburetor to operate on a very lean and economical mixture a t the 

closed throttle positiono; of average driving, and automatically shifts to the needed richer setting when the full 
power of the engine is called for. 

The economizer is operated as follows : . At closed or partial throttle valve opening of average driving, the vacuum is greater below 
the thro tt]e va]ve, the refore the vacuum piston 14, Fig. 1, is sucked down and t he accelerating pump lever, or" walking beatn" is r aised 
from the economizer valve 13, Fig. l, t hus clos ing the economizer valve thereby giving a lean and economical mixture. 

Figs. 1 and 2 . Sectional view of tJ.e t ype "D" d own-draft carburetor s howing the n ames of parts as follows: 
1. Choke control .tube holder. 15. Vacuum piston spring. 
2. Choke lever wue clamp screw. 16. F loat n eedle valve a nd seat. 
3. Idlmg needle valve. 17. Accelerating pump piston sleeve. 
4. Throttle l ever. 18. Accelerating pump piston. 
5. Throttles~op set s~rew. 19. Accelerating pump piston Bp r ing. 
6. Vacuump~ston ad~ustment screw. 20. B y-pass m etering j et (economizer).* 
7 . Vac_uun;a. p 1s tou ndJustment lock nut. 21. Accelerating purrop discharge nozzle. 
8. Mam d1scharge plug. 22. High speed air b leeder 
9 . Main disclll>;rge _Jct reta iner plug. 2 3. Choke valve (flapper t )'Pe) . 

10. Mam .metermg J ~t. * 24. Accelerating pump piston l ink (connected tc the walking 
11. Gas9hne connectwn. beam). 
12. Str&merp]ug. 25. F loat setting (see instructions) . 
13. Economizer poppet valve. 26. Idle discharge plug 
14. Vacuum piston. 27. Idle tube. · 

*Important. TVhen arden"nq 'Venturi lu.beg, hiyh speed bleeders, 1neteriny i ets, or by-pass iel:;;, elc. , specify the si ze required, and always 
state type of caTburetor aud 8ertal number. 

At la rge openings of the throttle valve when the full p ower of the engine is called for, the vacuum is less below the throttle valve, 
therefore the vacuum piston spring 15, Fi~. 1, raises the vacuum piston, thus causing the " walking beam" to throw the economize r 
poppet valve 13, Fig. 1, ol of its seat allowm~ the increased charge t o pass through the by-pass (economizer) metering iet20, Fig. 2, t o 
the main discharge jet, t hus a utomatically giving a richer charge at large openings of throttle when full p ower of engine is called for. 

The vacuum piston suction hole ca n be seen in V, Fig. 7. Note the passage leads from below the throttle bu"tterfly valve to vacuum 
piston chamber. In F ig. 5 the economizer is closed, 
and in F igs . 7 and 8 it is open. 

IDLING N £EOLE V AL. \I( 

At starrln~~:, with th~ choke (A) closed a small quan· 
tity cf air enters the carburetor through the special 
flapper (8 ) on the ch oke. Fuel is drawn through the 
main disch:trge nonle (C) dropping down past the 
throule (D)-and the engine takes hold immediately. 

Smooth ldlla& 
Smooth idling and low speed performan~ ls possible .. 
becaust of the independent two hole idle discharge. 
When the throttle i.s closed and ntgine is idling cas· 
oline is supplied through tb.e special channel (E) mixed 
with a ir f ro m the idling adjustme nt (F) and fed 
thro ugh the bottom idle hole (G) - allowing the 
engine to tum over slowly and smoothly. When the 
throttle (D) is opened slightly the response is instan· 
tancous and positive because the moment the throttle 
is opened an add itional gasoline mixture f.;.-cds through 
the upper id le hole lH ) blending in with the regular 
supply of gasoline vapor from the main noule, thus 
~"'ing smooth action. The engine takes hold lmme
diately, and any hesiution or "flat spot" iselimina~d. 

Acceleration 
Ust Siap) 

A s you step on the accelerator to open the throttk 
(D) the vacuum in the manifold decrea5e5 to the point 
where the ' -acuum piston (J) i.s released and is fon:ed 
up by a spring (K ). By means of the walking beam 
(L) the accelerating pump ~ylinder (M ) is for.:cd down 
pushing gasoti.ne through the diteharKC nozzle (0). 
So fn the pump action is like other commoo carbu· 
retor pumps BUT-

Acceleration 
( ........ , 

\Vhite the throttle (D ) ls nill held open THE FOL
l OW UP PISTON (P) is pushed up gradually by a 
sprin g (S) slowly forcing the balance of the t;asoline 
in the pump throu~;h the disch arge noz:le (0). The 
accion of the Stromberg pump &ives a momentary 
quick shot of gasoline followed by a sustained difo 
charge, which gives powerful but smooth acceleration. 
From 5 to 25 miles per hour in just a few seconds 
less with this new down draft carburetor. 

Figs. 4, 5 , 6 , 7 and 8. Chart of Stromberg type "D" down-draft carburetor showing a complete sectional view and a ction of the car
buretor d uring the period of starting, idling and accelerating. 

Adjustments 
Low speed adjustment: The carburetor should carry the con ect adjustment 

when delivered from the factory or car dealer. If the adjustment has been tam
pered with it may be restored as follows: 

Have engine well warmed up, so that the intake pipe above the carburetor is 
at least warm to the hand. Retard spark about half way. Then slow engine 
down by gradual m otion of the throttle lever on steering wheel till minimum 
steady idling speed is reached. Turn low speed adjustment 3 gradually right or 
left till steadiest running, and fastest running for that throttle position is ob
tained. This adjustment operates on air so that screwing it in gives a richer mi?(
ture, out a leaner one. 

If after this adjustment is made engine idles too fast, turn the small throttle 
stop set screw at 5 counter-clockwise to reduce the minimum throttle opening 
until t he desired idling speed is reached. 

If engine idles too slow, as shown by its " rolling" and st alling easily, screw 
the throttle stop screw inward or clockwise to increase the minimum idling 
speed. 

If after everything has been checked it is still impossible to get a satisfactory 
idle, remove idle discharge plug 26 and see that the two holes near the lip of the 
throttle valve are open and clean. Also remove idle tube 27 and see t hat the 
small hole in the end is open and that air can be blown through the tube. , 

Intermediate speed: The mixture at intermediate speeds is controlled by the 
size of t he main metering jet or orifice 10. The size of the metering orifice is 
stamped on the outer faee of the jet in decimal parts of an inch. This metering 
orifice has been calibrated a t the factory to supply t he proper amounts of fuel, 
and should not be changed without special instructions. 

Wide open speed: With wide open throttle an additional quantity of fuel is 
supplied by the by-pass metering jet 20 (economizer). 

Accelerating pump adjustment: Vacuum piston adjustment screw 6 control s 
the quantity of fuel delivered by the accelerating pump. This screw is properly 
set at t he factory for normal operating condi tions. In hot weather the acceler
ating pump discharge may be reduced by turning this screw up, or to the right; 
and in winter the quantity may be increased by turning t o the left, or down. 
Lock nut 7 should be retightened so that adjustment will not change. 

Starting and Warming Up 
For starting in cold w eather, open hand throttle about one-third, throw on t he switch, p ull 

choker out a ll the way and step on the starter button. Hold the choker out (control on dash) a ll 
the way until the engine starts, then op en choker (push in control) slowly and close the throttle 
slightly u nti l the engine is r unning at a fairlyfastspeed, Adjus~ choker until engine runs smo'?t~ly 
and a llow engine to warm up shp;htly before attemptmg to dnve. When the dash control•• all 
the way out it is essential that the choke valve in the carburet or entrance is closed complet ely. 
For starting with the en p;ine warm, open throttle t o about a 30 miles an hour driving speed, turn 
on switch a nd step on star ter. If a st ar t i s not madeimm.edil•tely, pull chok.er con trol out for an 
instant only and Immediately push choker control1n aga1n to normal p os1t10n. 

Float Level Adjustment 
The gasoline leve l in the float chamber, when t h e engine is not running, should stand %-inch 

below the top of the float bowl. The correct setting f or the" D ' ' series is"-' inch from t he lower 
surface or gasket face of the cover to the t op of the float at the center 25, F ig. 1. 

Readjustment may be made by. bending the fl oBt I ever arm i !' the corner bet ween where it 
t ouches the float needle and where 1 t meets the float body. To ra1se the level, b end th e float up. 
To lowe r the level h old the float arm t ight where it t ouches the needle and bend the float down
ward away from the float chamber cover. 

STROMBERG TYPE "DD" DOWN-DRAFT TWIN 
AUTOMOBILE CARBURETOR 

Introduction 

Twin carburetors having two barrels but only a single float have 
been found to give a definite improvement in power, acceleration, 
and hill climbing on eight cylinder engines, probably due both to 
improved distribution and removal of interference of suction 
strokes, which with a single barrel carburetor results in the cylin
ders m utually robbing each other of their charges. 

On eight in-line engines as a rule, there are two separate intake manifolds 
en-bloc; each barrel of carburetor feeds four cylinders. On the v:ee type eight 
cylinder engine one barrel of t he carburetor feeds a bloPk of cylmders on one 
side of the engine, and the other barrel feeds the block on the opposite s1de. 

The type "DD" down-draft carburetor shown in Fig. 9 is very similar in con
struction to t he t ype "D" down-draft carburetor, except the "DD" has two 
carbureting barrels, two throttle valves 34 controlled by one throttle lever 4, 

two ~ain ?ischarge jets, two idle tubes ~7, two i~lin~ adjusting needle valves 3, 
two Idle d1scharge plugs 26, and two mam metermg Jets. 

Adjustments 
Adjustments of the type ." .DD" are practically the same as the type "D," 

e::'c.ept in the low speed adjustment the" DD" h as an adjustment for synchro
mzmg the throttles. The low speed adjustment follows: 

H ave engine well warmed up so that intake pipe below the carburetor is at 
least warm to the hand. Then slow engine down by gradual motion of the 
throttle lever on the steering wheel till minimum steady idling speed is reached. 

If engine idles too fast, turn t he small throttle stop screw at 5 counter
clockwise to: reduce the minimum throttle opening until t he desired speed is 
rca~hed. If engine idles too slowly,. as shown by its " rolling," and stalling 
eastly, screw the throttle stop screw mward or clockwise to increase the mini
mum idling speed. 

Screw t he inner idle adjusting needle 3 (the one toward the engine) all t he 
way into its seat and then screw it out until steadiest and fastest running for 
that throttle posit ion is obtained. This adjusts t he mixture to t he four cylinders 
which are fed by the inner carburetor barrel. This adjustment operates on air 
so that screwing it in gives a richer mixture, arid out a leaner one. 

Adjust the outer idle adjustment needle so that its four cylinders fire smoothly. 
Leave needle in this position. 

It may be necessar:y to c~eck again the inner idling adjustment, cutting it 
down shgh t ly. Both Idle adJustments should, preferably, be made slightly on 
the rich side. 

If, after the above adjustment is made, engine idles too fast or too slow, read
just t hrottle stop screw 5. 

Twin carburetors will idle t he engine on a very small throttle opening 
(about .003" wide, or half that needed with a single carburetor) therefor~ 
it is necessary that the two throttle valves be accurately synchronized so 
they will open together and pass t he same amount of air while engine is idling 
If, after t hrottle stop screw 5 has been set for correct 1dhng speed and engine 
idles erratically, t h·e screw 29 (which is originally set at the f actory) may be used 
to synchronize the throttles to uniform opening. Turning screw 29 clockwise 
opens the t hrottle in left barrel of carburetor, and turning it counter-clockwise 
closes it without disturbing posit ion of the throttle valve in the other barrel. 
Engine should idle evenly when both throttles are synchronized. 

Idling adjustment may. also be obtained, if preferred, .by disconnecting spark 
plug wires on t he four cylmders fed by the outer barrel or carburetor and ad just
ing needle 3, on the inner barrel of carburetor. Repeat t his with the other four 
cylinders fed by inner barrel of carburetor and adjust screw 29 so both sets of 
four cylinders idle smoothly. 

If, after everything has been checked, it is still impossible to get a satisfactory 
idle, remove plug 26 and 

Fig. 9 see that t he two holes near 
the l1 p of t h e th r ottle 
valve are open and clean. 
Also remove idle t ube 27, 
and see that the small hole 
in the end of it is open and 
th a t a ir ca n b e b lown 
t hrough the t ube. Check 
to see that the end of t he 
id le t ube does not strike 
bottom of hole. 

Fig. 9. S ectional view of the 
type " DD" t win carburetor. 

Names of partsa1 ethesameas 
in Figs. 1 a nd 2 , except t he fol
lowing number s are added here: 

28. Accelerating pump l ever 
(walking beam). 

29. Throttle s y nchronizin g 
screw. 

30. Throttle gear (right). 
31. Throttle gear (left). 
32. Throttle synchronizing 

l ever. 
33. Throttle return spring. 
34. Throttle valve. 
35. Idling discharge holes. 
36. Vacuum pisto n su ction 

hole. 
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CHART NO. 1: SINGLE BARREL AIRCRAFT CARBURETOR 

Indicated above are the various parts of the Stmmhet·g single hal'l'el cm·bu
retor. The figm·c on the right illustmtcs pm·ticul:nly the operation of the needle 
valve type of mixlure control, the main metering and idle metedng systems. 

<(The figm·e on the left illustrates the operation of the needle valve type ccon

CLOSED THROTTLE 

CLOSED 
THROTTLE 

omizet· and the position of the economizer needle, and the acceler
ating pump r•arts just after the throttle has heen opened. 

IDLING 
The figure on the left illusti·ates the operation of the idle 
syskm. Fuel is dmwn from m·otmd the main discharge 
nozzle thmugh the idle metel'ing jet, mixes with air from 
the idle air hleed in the idle tube and pas8es out through 
the idle discharge nozzle at the edge of the tht·ottle. 

ECONOMIZER 
The figure on the l'ight illustrates the poppet valve type 
economizet· used in the NA-R5 models. A projecting arm 
litsknNI to the accelerating pump stem stt·ikes the econ· 
omizer valve and opens it as the thmttle is opened. 

ACCELERATING 

Tlw 1l1ree figures above illustmle the aclion o.f the ac· 
celt,ratiug pump med in the single barn•/ mrburetor. 

ACCELERATING 

ECO NO MIZI:R 

FULL 
THROTTLE 

Tbc piston is seated. The slf'r\'c is in the to1• 
posilion, :md the SJlace lu•twPt>n the sleeve nnt.l 
pis ton is filled with fuel which will be used 
as .un accelerating charge l\o·hcn the lhrottle is 
opened. 

W"hf'n the throttle is opene-d quirkly, the pi!-itOil 
is foJ'f·NI ofl" its seat, the ~l('(•w• is in it!i< lowf'~l 
position, and the acce-lerating chat·ge is heing 
forced out through the main discharge nozzlf:. 

During full throttle operation thr pi~ton is on 
its seat thus dosing ofr lhe ftu"l flow through 
tlw accclcrnt ing system, the sleeve is in ib 
lowf'"st position .ami all fuel for operation is 
drawn through the main and economizer jets. 

INSERT No.2: Stromberg D own-Draft Automobile, and Single and Double
Barrel Aircraft Carburetors. (Copyright 19:10, A. L. Dyke, St. Lo11is, Mo.) 

CHART NO. 2: DOUBLE BARREL AIRCRAFT CARBURETOR; TYPE "NA-Y7B" 

IDI .. ING 
Fuel is being drawn through the idle sys
tem. Bubbles indicate that air coming in 
through the idle air bleed mixes with the 
fuel iu the idle tube. 

No discharge from main discharge no:t..zlc. 
Economizer piston is at top of sh·okc and 
passages are all open but no discha•·gc 
takes place due to the lm"· suction at econ
omi:~Rr discharge no:~.zle. 

ACCELERATI~G 
Accelerating fuel is supplied by the actiou 
of the lower cconomizea· piston. '\'\:'ben the 
throttle is opened quickly, fuel in the econ
omizer well below the piston is forced "I' 
through the accelerating fuel passa:re and 
through the CC"Onomizer disr hargc nozzle. 

lul••rmediule Sp4~ed , 

INTERMEDI.t\ TE 
SPEEDS 

Fuel is Leing supJ•Iircl by the main meter· 
ing: system. A small fluantity of fud is 
still being disclmq:;ctl thr·oug h the idle 
mctc1·ing system. The economizer piston 
has moved down, coveriug the side hole 
to the economizer well ~o that uo fuel can 
now through this !System. 

FULL THROTTLE 
Fuel is being supplied by the main meter· 
ing system. No fuel is passing through 
the idle system. The economizer pi~ton 
is at the hottom of its s tr·oke and .fuel is 
hcing drawn through th e economizer 
nwtel'ing jet and out through the econo
mize•· flischargc nozzle. 

The three ' 'iews showu above indicate the gf"nrral arTan:remcnt of the float and the 
main metering, idle metering, and economizer met1~ring systems. The position of tlw 
fuel and economizer parts are sho""-n for idle, inlerrnPtlialt"~ arul full lhrotllf' ~pf'cds. 

FLOAT ~IECHANIS:\1 
ALo,·e is shown the construction of the Ooat mcchani~m, fuel inlet, 
aud strainc1•• Although only one float is shown here, two are used in 
the carburetor, both connected rigidly to the lloat bracket. 

1\'IIXTURE CONTROL 
The view above shows the construclion of the Lack 
s uction type of mixture control used in lhis carbu
retor. The path of the air flow produced by the suc
tion nozzle is shown by the urruws. \Vhe n the mix-
ture control valve is d osed or purtly closed, the 

CONTROL. 
VALVE 

pressure ahove the valve is lowered and as this spuce is c:onner.ted to 
the flout chamber, this Jow pres..o:;ure or suct.ionleuus out the mix Lure. 

CHART NO. 3: DOUBLE BARREL AIRCRAFT CARBURETOR. TYPE "NA-U4J'" 

The ficrure above shows the arrangement of the float chamhcl' and 
the m~in metering system. At the left side of thi!' "iew i~ the back 
suction type of mixture control. The arrow!" iuJicatc tbc di .. cction 
and path of the air flow through this syslem. The SJlacc to the left 
of the mixture control vah·c is ·conncctt•tl to the float cham her so 
that as the vah•e is closed, the pressure in the float chamhct· is 
reduced, thus leaning out the mLxturc. 

The lioure abol'e shows the arrangcnH.'nt of the idle SJSlt~m. The 
adju:-;t;l.tle idle di~ch:.u·:re nozzle is loc;ltcd at the cd;.!e of the 
thrnttlc so tha t tlw hi~h iiout"tiou existing: when the tluottle i~ 
nrarly <"loscd, is uii.NI to d1·aw fuel through the idle S)-·stem. Air 
ente 1·s the idle well through ll1e idle air bleed and mixt.·s wilh 
the fuel in the idle tube just nbove the idle metering j et. 

STROMBERG AIRCRAFT ENGINE CARBURETORS 1 

CHART NO. 1: The single barrel aircraft carburetor 
has been designed to meet the reqLtiremeuts of air cooled 
engines of all types and sizes, ranging from 50 to 4.00 
horsepower. The carburetor shown h <;rn, Model "N A-R9," 
is one of the several models of the ''R" series. The car
buretors of this series are quite similar in general design 
and construction, differing only as regards details. A 
hinge type of lloat mechanism, located in a float chamber 
at one side of the barrel, is used. All models of the " R" 
series are fitted with a manually operated " needle valve" 
type of mixture control and accelerating purnp operated by the 
throttle, and an econornizer. The ecor10n1iz~ron this model (.~N A.-R9'') 
i~ of the "needle valve" type and is operated from the throttle shaft 
by means of a forked lever. In some of the ot.iter models of t,he ••H." 
series, for example the ''NA-R~." t,he accelerating pump and economizer 
arc combined in one unit, and in the ''NA-R:l'' model (see illustration: 
"economizer" Chart No. 1) , the economizer is of the "poppet valve" 
type operated by an arm extending from the accelerating pump stem. 

The purpose and operation of the 1nixture control is briefly ex
plained as follo"\+·s: As l hc a iqJlune uscemJs in altitude the atrno~phere 
decrem;es in pn'!ssure, temperature and density. 'I'he weight of the air 
charge taken int,o the engine decreases with the decrease in air density. 
cutting down the power iu ubout the same p ereentage. In addition. the 
mixture proporlion delivered by the ca rburetor is affected, the mixture 
becoming ri.cher at a rate inversely proportional to the square roo t of 
the change in u ir densit.y. Jn orch~r t.o compensate fo r this change in 
mixlure, a manually operated mixture contro l is provided on all I ypes. 
The ntixture 8UPI>lied by n carburetor may be made lea ner by 
the following methods: 

l. By reducing the effective suction on the metering system. termed the 
••_rtoat chamber suction type of control,,. or "b(lck sucliort control," which 
reduces the fuel flow by plac ing a certain proportion of the a ir passage 
suction upon the fuel in the float cham her, so thut it opposes the s unl.ion 
existing in the rnuin discharge .iet. The carhurelors shown in Charts 
No's. 2 and 3 have mixture controls of this L.ypc. 

2. By admitting additional air into the induction sxstem through an 
auxiliary air entrance. T his type i:s known as the 'air port conlrol." 
This type is not used to any great extent and will not be discussed here. 

3. By restricting the flow of fuel through the metering system. The 
carburetor shown in Chart No. lhasa mixl.urfl control of this type. The 
"needle valve type of mixture control" is used to restrict the fuel passage 
to the main discharge j et. \\1ith the mixture control in the full rich 
position, the needle is in the raised position , and the fuel is accurately 
metered by the main restriction in the fuel passage. To lean out the 
mixture the needle is lowered int.o the needle valve seat, thus r~rluciug 
the fuel s upnly to t.he main discharge .iet. A small by-pass hole. from 
t.he noal.. chamber to Lhe fuel passage, permits some fuel to How even, 

though the needle v alve is conplctely closed. The size or thi..; by-pass 
opeuiug determines the range of control. 
Proper 1nanipulation of the altitude or mixture cnntrul i s e:oo~sel"l lia ~ 
in order to get lhe most sat.i:';f:1ctory r esults frorn the cng i 111~. In lakin:,: 
ofT, the mixture control should ahvays b e scL. iu the "full rich" po..;i linr•; 
when the c ruising alLitudc is rcw . .:h~d and the engine has been odj usted 
to the d e:-.;ired sp~erl the mixture control should ho adjusted to the leuues t 
point, without sacrificing more tha n SO to 75 r.p.m. or cau ::Jing the engine 
to misfire or run rough. Care should be taken not to lcau-out the mixture 
too much at. full throttle ns it is apt to cause I"UlJgh Optlral.ion and O\' er
heating of the cngiue. When the throttle is closed fnr landing or 
when !Starting on a long g lide. the utixt.ure control should alwa )'S he 
gp, t, tn ~·rull rich" position in onle r lo i nsure good e ngine acceleration i n. 
case it becomes ncces~al'y to aga in open the thro t tle. 
The n~cclerating JluJnp supplies a quantity of frr~l in adclition to I ha t 
supplied by the regular mf!te ring- system for quick acceleration. T h e 
acc(' lcrali.•tq pumn is operated h y the throttle. as s hown in C hart No. I_ 
Note i r1 Chart No.2 that t.he nccelern t.ing fuel is supplied by the a clion 
of the fow ··r Pcorwnu:~er Dl:slon, and in Chart No.3 lhe aeeP.Ie rat i11g cltarg e 
is o!-tta ined from the "uccelcraling well" type of main metering system. 
The ecnnornizer m etering sys t e •n is in reality an enriching d evice 
whic :h provides a rich mixture ut full throllle for maximu1n power and 
permits a loaner rnixlur·e a t. cruising speeds for maximum economy . One 
of the ecouomiz.ers f'lhown in Chart No.1 is of the .. puppet 11alre" iy pe; 
the ot.her of the Hneedle valve" type . ln C hnrt. No.2. a "piston" type 
is used, und in Chm·t No. a an econorni::er is nol provided. 
CHART NO. 2: The double barrel aircraft carburetor, type 
"NA-Y7B." i:s parliculad y adaptable to the la rg-er air-cooled rudia.l 
e ngines. Two float chambers a rc used; one at the front cuul o ne at t.he 
r~ar of the two barrel~. Th~ l.wo f.loals are connected by a float bracket 
which opel'al.es one n eedle valve. -~Vith thls design, il' the posit ion of 
the a irplane is chang~rl. as from level flight. to a climh or dive, the fuel 
level is raised in one float c hamher and lowered in t he other, but the 
level ut the discharge nozzles, located between thc:se float chuurbers , 
is not. affecl.ed. rrhc .. NA-Y7R"' c.;arburet.or is fit.ted wi th a mb: tu re 
control of the " lm.ck-su.cliort" ty pe" : an econon1izer of the .. piston. " type 
and. in addition to furnishing a rich mi xture at full throttle, provides an 
extra fuel supply for uccclcration when the Lhrott.le is operrcd Qllickly. 
The lower pis ton of the economizer is fil.l.ed with a check valve. T l1e 
action of this lower pislon provide'"! I. he acceleralin~ charge. and t.he check 
valve p e rmit.s a dischar::re of fuel out lhe economizer discharge nozz)e 
when the t.hrotL.Ic is quickly closed. 
CHART NO. 3: ThiJ:t double barrel nireraft carburetor., ty pe 
uNA-lJttJ," has been desig-ned to Tnee t. the requirements of six or eiglat 
cylinder engines with manifolds so urrunged that each barr~l o f the car
buretor supplies three or four eylinders. This carbu ret.or differs con· 
siderably from the " R " and "Y" series. It is not equipped wilh a .n 
economizer or accelerating pump. 'The acceleratin~ charge is obta ined 
from the acccleratin.(f well type of main metering system. It has a .. back· 
suction" type of rnixture contra l. A prirner system for s tur ting a 
cold engine. connect ~fl t.o the intake manifol.l of engine. is usually pro
virled by Lhe engine manufart.un~r·. 

1 S_ee Dyke's A.irc!afl Enqine_ Insfrl~dor for the basic prin~iple of operation an~ cor1struction, o1so 
adJuSlmeuts, mamlenance, mspect10n, overhaul and servrcmg of SLrombet'g aucruft carhuretora. 



FORD MODEL "A" FUEL AND CARBURETION SYSTEMl 

Cowl gasoline tank: The gasoline is carried in a 
11-gallon tank welded integral with the cowl of the 
car. From this tank the gasoline flows by gravity 
to the carburetor, where it is mixed with air and 
drawn into the cylinders by piston suction. 

A sediment bulb located on the mgine side of the 
dash, is provided for draining off water or sediment 

that may have accumulated in the tank. Occasion
ally cleaning out the bulb prevents foreign material 
being drawn into the carburetor. 

The carburetor: The quantity of gasoline entering 
into the carburetor is governed by the float. The 
volume of gas mixture entering the intake manifold 
is controlled hy opening and closing the throttle, 

to sediment bulb pipe 
bulb 

~'Carburetor adjusting rod 
retracting spring 

Sediment bulb to 
carburetor pipe 

Carburetor throttle" stop screw 

Fig. 8. Fuel system. 

1 From F ord Instruction Book and Service Bulletin, courtesy of Ford Motor Company 

according to the speed desired by the driver. Since, 
with the exception of the needle valve and idle ad
justment all of the carburetor adjustments are fixed, 
about the only thing that could affe<;t the carburetor 
would be dirt or water getting into it. An occasional 
cleaning will insure uninterrupted service. 

To clean the carburetor, remove the filter screen 
and thoroughly clean the screen by washing it in 
gasoline. The screen is easily removed by backing 
out the filter plug (see Fig. 9). It is also a good plan 
to OC<~asionally remove the drain plug at the bottom 
of t he carburetor and drain the carburetor for a few 
seconds. 

Regulating gasoline mixture: For economical 
driving, reduce the quantity of gasoline in the 
mixture by turning the adjusting rod to the right as 
far as possible without affecting the operation of 
the engine. This is particularly true when taking 
long drives where conditions permit a fair rate of 
speed being maintained, and accounts for the 
excellent gasoline mileage obtained by good drivers. 

Turning the carburetor adjustment too far to 
the left r<'sults in a "rich mixture." Such a mixture 
has too much gasoline and should be u sed for starting 
and warming up only. Running with too rich a 
mixture causes excessive carbon and overheating, 
likewise it wastes fuel. 

Adjustment of Carburetor: The method of regu
lating the carburetor for ordinary driving conditions 
is to turn the carburetor adjusting rod to the right 
until the needle just seats, then turn the rod back 
approximately one-fourth of a turn. On long trips 
some drivers make a practice of driving with the 
adjusting rod turned all the way off l 

To set idle adjustment proceed as follows: With 
engine warmed up, fully retard spark and throttle 
levers. Unhook throttle rod at carburetor. Adjust 
throttle adjusting screw so that the engine will run 
sufficiently fast to keep from stalling. Next turn 
idling adjusting screw in or out until engine runs 
evenly without rolling or skipping. Then slowly 
screw in throttle plate adjusting screw until engine 
pi<'ks up slight additional speed. Connect throttle 
rod to carburetor. 

Do not expect an engine that is too stiff to " rock" 
on compression when stopped, to idle well at low 
speed. 

Carburetor Construction and Operation 

The carburetor used on the Ford "A" cars and 
"AA" trucks is a Zenit h special t inch size carburetor 
designed and developed especially for the Ford. A 
single fixed venturi supplies the right amount of 
air, fixed jet meters the fuel through the driving 
range, and a fixed idle jet measures the gasoline 
required for idle, 

•The clash adjustment does not control the e ntire fuel supply. 
A minimum amount of fqel is constantly drawn from the float 
chamber throu~h srn.all fixed openings even when the d ash 
adjustment is fully closed. 

For best operation under usual driving conditions, t he dash 
aUju:o~tment should be backed one-quarter turn off its seat. Run
ning with the adjustm.cnt IJ)Ore t han one-quarter turn ofT its 
scat may be necessary on( new stiff engines, but otherwiJSe t his 
will result in poor economy, carbon and crankcase dilution. 

The dash adjustment may be turned less than one-quarter 
turn off it.s seat to obtain a lean mixture suitable for high alti
tudes, high test f uels, or when driving at steady speeds on level 
roads. Under normal conditions, however, too lean a mixture 
causes uneven running at low speeds and slow pickup. 

Do not force the adjusting needle down on its seat as this 
will score the need le. 

This screw regulates Idling 
Speed of the engine. rThis screw regulates mix

ture for idling only. Should 
be from 1 Y2 to 3% turns open, 
depending on engine. 

Filter plug 

Fig. 9. Carburetor. The dash adjustment is turned to adjust the mixture as follows: T o start engine: Ope n a full turn. If 
engine is cold pull back choker, letting it return as soon as possible. For warming up: should be 7'2 turn open. As engine 
warms up: close off adjustment to suit. Never drive continuously wit h dash adjusttuent opened more than ~turn. 

The carburetor is in two parts, upper and lower 
halves, held together by a single bolt L, Fig. 10. 
This facilitates cleaning without fear of getting the 
carburetor out of order. 

Fig. 10. Cross sectional view of Ford model "A" carburetor. 
Names of parts: A, single venturi; B, secondary wclJt; C, lower 
drain plug; D, idling jet; E, mnin jet ; F, compensating jet; 
G, cap jet: L, main assembly bolt: S, filter screen. 

Fig. 11. Venturi: The function of the venturi (A, Fig. 10) 
is to measure the air through the carburetor and to keep it 
moving fast enough at low speed to completely atomize the 
fuel. Size 21.5. 

F~:~. · .. :. ·. ~j 
t......:±_· _, MAIN J£!~· I. 

Fig. 12. Main jet: This jet (E , Fig. 10), is directly connected 
with t he fuel chamber, be ing subject to suction its flow of fuel 
will vary with the load or speed of the engine. Its effect is 
most noticeable a t h ip;h speeds. Size No. 20. 

[--····-:--'IT'"] ~~ 1• 1 .rrlr 

. A•9S7S ." • 
CO~lPENSATOR J.ET 

Fig. 13. Compensating jet: This jet (F, Fig. 10), emptic• 
into the compensating well which i!i opened to the air, and 
therefore is not subject to suction. Its flow of fuel is constant, 
being determined by the fuel level in the bowl and the s ize of 
the jet. It is most effective at low speeds. Size No. 19. 

A·9538·B 
• CAPJET ~ 

Fig. 14. Cap jet: (G, Fig. 10). Controls the rate of dis
rhargc from the compensator well into the a ir stream. Size 
No. 20. 

L.~ ...... ,.. 

Fig. 15. Idling jet: Its function (D. Fig. 10), is to measure 
the fuel for closed t hrottle (idling) operation . When t he throttle 
is opened, it is put out of action as t he fuel then changes 
direct ion and goes through the cap jet. Size No. 11. 

Servicing Carburetor 
In cases of suspected carburetor trouble or 

eomplaints of poor fuel economy, first check spark 
plugs, breaker points, compression', etc., before 
removing carburetor. Many so called carburetor 
troubles can be traced to one or more of the follow
ing causes: 

Dirty spark plugs; point'l incorrectly spaced
dean points and set gaps to .035". 

Breaker contact points burned or pitted-dress 
points down wit h an oil stone and set gap between 
.018' and .022'' . 

Leaky manifold or carburetor connections-with 
engine idling slowly, flow a little oil on each joint. 
If engine picks up speed there is a leak. 

Poor compression-check compression in each 
cylinder by turning engine over slowly with hand 
crank (or as explained in Dyke's Automobile Ency
clopedia). 

Brakes dragging- jack up car and see that all 
wheels revolve freely. 

Tires soft- inflate all tires to 35 lbs. pressure. 

If the above points are ok and there is a free flow 
of fuel through the line, check the carburetor. 

Cleaning the Carburetor 
Remove filter screen. Blow out any dirt with air 

or rinse screen thoroughly in gasoline. The screen 
S, Fig. 10, is easily removed by backing out the filter 
plug. Usually cleaning the screen is sufficient to 
overcome the trouble. 

For complete cleaning, remove carburetor and 
disassemble it by removing main assembly bolt L, 
Fig. 10. Separate the parts carefully to avoid 
damaging the gasket, float and idling jet t ube. 

Remove brass drain plug C beneath main jet, and 
rinse carburetor bowl in gasoline or use air to blow 
out any dirt which may have lodged in the bottom 
of the bowl or in the jets. 

IThe secondary well is a sleeve screwed into carburetor 
casting into which the idling jet extends, a nd at the bottom of 
this sleeve or secondary well , are holes, which have the effect 
of metering the fuel that is within this well, during idling, t o 
the cap jet, so as to have control over it, that is, to have it 
discharge over a longer period of time, or out quickly, and t he 
holes in the bott01n of the secondnry wei'\ control the fuel held 
in reserve to cap jet. This fuel originally comes from the 
compensating jet F, which is in the fuel bowl. The compen
sating well is that part of the carburetor which this secondary 
well extends into, and is open to the atmosphere. 

INSERT NO. I Ford Model "A" Fuel System and Carburetor and Miscellaneous 
Carburetors anu Fuei Systems. 1931, 

Trouble Shooting Hints (Fuel System) 
Engine will not start: l\·1ake certain there is gaso

line in the tank and a free flow of fuPl through the 
line and at carburetor. Next, determine if there is a 
spark at t he spark plugs. 

Lack of speed: See that carburetor main jet E, 
Fig. 10, is free from dirt. 

Poor idling: A plugged compensator , F. Fig. 10, 
will result in poor idling and low speed performance. 

The idling jet D, Fig. 10, furnishes all the fuel 
for idling, consequently the tube and metering hole 
must be kept clear. 

In case of leaks see that all connections and jets 
are tight. Examine carburetor float needle valve and 
float. If damaged, replace float or fuel valve as
sembly. 

Poor fuel economy: make certain proper operation 
of dash adjustment is understood. 

Water in the fuel line may freeze in cold weather 
and stop the flow of fuel-use hot clothes for thaw
ing. 

The carburetor should be handled carefully. 
Don't use strong-arm methods in taking it apart, 
reassembling or handling the various parts. 

First: 
notches. 

Cold Engine Starting 

Open hand thrott le lever two or three 
Fully retard spark lever by pushing all 

the way up. Turn carburetor dash adjust ment one 
full turn to left. 

Second: Turn on ignition.' Pull back choke rod 
at the same time depress starter switch. The 
instant the engine starts, release choke. 

Third: As engine warms up, gradually turn dash 
adjustment to t he right until it is in its normal 
running position- one-quarter turn off seat when 
engine is warm, or to the right as far as possible 
without affecting the operation of t he engine, as 
stated under " regulating the ga>oline mixture." 

Warm engine starting: It is usually unnecessary 
to use choker when the engir,e is warm. 

•For starting at very low temperatures, especially when 
battery efficiency is low and the engine does not turn over at 
starting speed: Open throttle lever two or three notches. 
Fully retard spark lever. Open dash adjustment one f ull turn 
and crank engine two or three t imes with ignition off and choke 
pulled a ll the way back. This will fill the cylinders with a 
rich m ixture. Release choke and turn on ignit ion. Engine 
should start on second or third quarter turn of the crank. 

I t takes approximately 20 minutes running, with the gen· 
erator set at average charging rate to replace in the battery 
the current taken out by one m inutes use of the sta rting motor. 
At zero temperatures the startin g: ability of a. battery is reduced 
to one-half its normal capacity, and its internal resistance 
proportionately increased. In other words, a battery that w!ll 
crank t he engine f or five minutes at normal temperatures. w tll 
only crank it 2 )...-2 minutes at zero temperatures, and only 
about half as fast. Also due to congealed oil, the engine is 
stiff and requires considerably more power to turn it over. 
These conditions often resul t in a battery becoming pllrtially, 
or fully discharged. 
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STROMBERG SERIES "E" DOWNDRAFT CARBURETOR! 

The "E" series of Stromberg carburetors com
prise such types as the following: E-2, EC-2, 
EX-2, EE-2, EE-3. The E-2, EC-2, and EX-2 
are l}i" single barrel having the same construction 
with the exception of the location of the throttle 
body and stem. The EE-2 is a dual barrel, 1 7,4:"; 
the EE-3 dual barrel, 1 ~", the 2 and 3 after the 
letters indicating the size. The principle of opera
tion of the different types is quite similar. 

General description: This down-draft carburetor 
is of the plain tube type employing a primary and 
secondary (auxiliary) venturi. It has incorporated 
several outstanding features as follows: 

1. A positive accelerating device, consisting of a 
pump which delivers an accelerating charge imme
diately when the throttle is opened, meters and de
livers this charge over a definite period of time. 

2. An economizer, which insures a lean and eco
nomical mixture at normal driving speeds, and auto
matically supplies the richer mixture necessary for 
maximum power and high speed. 

3. Idle or low-speed jets are below the throttle. 

4. A relief poppet valve in the choke valve to 
prevent overchoking. 

Fig. 1. Sectional view of Stromberg "EC-2" carburetor 
showing the following parts: (1) poppet valve; (2) fulcrum 
screw; (3) high-speed bleed; (4*) idle tube; (5) float chamber 
cover; (6) float; (7) float fulcrum pin; (8) float needle valve; 
(9) float needle valve seat; (10) gasoline inlet; (11) main dis
charge jet nut; (12*) main metering jet; (13) idle discharge 
plug; (14) idle needle valve; (15) idle discharge holes; (16) 
throttle valve; (17) primary venturi; (18) auxiliary venturi; 
(19*) main discharge jet; (20) choke valve. 

Metering system: The main metering jet 12, 
Fig. 1, is of the fixed type. It controls the flow of 
gas during the intermediate speeds of part throttle 
position up to approximately 65 miles an hour. At 
this throttle opening, economizer valve (27) is 

1Manufacturers: Bendix Stromberg Carburetor Company, 
South Bend, Ind. 

*When ordering veNturi tubes, high-speed bleeders, metering 
jets, pump discharge jets, or by-pass jets, specify the size num
ber which is found stamped on each part, and always state type 
of carbur,etor and serial number, as well as model and make of 
car, ior which part is intended. 

forced down by piston (29), allowing gas to flow 
through by-pass valve (26 ), discharging through 
restriction (25). All gas from the economizer is 
controlled by this restriction. 

All jets of the fixed type are calibrated at the 
factory to supply the correct mixture for normal 
operating conditions and should not be changed 
without special instructions. 

Fig. 2. Sectional of the Stromberg "EC-2" carburetor 
showing the following parts: (21) pump lever arm; (22) 
pump arm connecting spring; (23) pump rod; (24) pump lever; 
(25*) pump discharge nozzle; (26) economizer by-pass jet; 
(27) economizer valve; (28) pump piston spring; (29) pump 
piston; (3 0) check valve; (31) dust cap; (32) pump piston link; 
(33) pump piston arm. 

Adjustment: The main metering jet (12) is of 
the fixed type, while the idle or low speed is the only 
adjustment necessary, which is as follows: Have the 
engine well warmed up. With the hand throttle in 
the closed position, adjust the throttle stop screw 
(35), Fig. 3, for the desired engine speed. 

Idle needle valve (14) controls the gas for low
speed adJustment. Screwing it out gives a richer 
mixture; and in, a leaner mixture. Turn the idle 
adjustment in and out until the engine runs smoothly 
for this throttle position. 

If a satisfactory adjustment cannot be obtained, 
remove idle needle valve (14) and plug (13) and 
see that discharge holes (15) are open and free from 
lint or dirt. 

Fig. 3 (left). Throttle stop screw adjustment: (34) 
throttle lever; (3.'5) throttle stop screw; (36) throttle stop 
screw spring. 

Fig. 4 (right). Accelerating pump seasonal adjustment: 
(23) pump rod. 
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Accelerating pump: For smooth, snappy accel
eration, an extra discharge of f]·as is neressary. On 
the up stroke of piston (Z9) ~as is drawn throu~h 
check valve (30) into pump cylinder. On the down 
strok~, the compression closes checl~ valve (30) and 
opens valve (27), discharging through restriction 
(25) . 

When throttle is opened only part way, a !'mall 
amount of gas is discharged. However, when 
throttle is continuously held full:v open, gas flows 
steadily through discharge (25) . This gives the 
richer mixture that is required for high-speed run
ning. 

There are two adjustments for the pump, namely, 

summer and winter. During the summer months, 
less pump discharge is required and pump rod (Z3), 
Figs. 3 and 4, should be placed in (S); and during 
winter, in (W). This gives more discharge. 

Float level: The fuel level in the floa t chamber is maintained 
by floa t (6 ). The level is set at the factory at 9,{6 " below the 
surface of the fl oat chamber. It is not necessary to change 
this, unless extremely high test gas is used or the carburetor is 
handled roughly. \Vhen necessary, it can be corrected by bend
ing the float arm, where it meets the float, up or down to give 
the desired position. 

STROMBERG AUTOMATIC CHOKE CONTROL 

General description: The Stromberg automatic 
choke control eliminates all methods of hand 
operated chokes. Its operation is wholly governed 
by vacuum and heat of the engine, which makes it 
positive acting under any conditions. It acts 
quicker than any choke ran be operated by hand and 
allows the carburetor choke valve to open the cor
rect amount during the W{lrming up period of the 
engine. 

A thermustatic spring, a unique mechanical linkage, 
and a vacuum piston are the operating factors. 

The thermostatic spring close's the choke valve 
when the en~ine is cold, and has tension 'lgainst the 
choke during the warming up period. 

After the thermostat closes the choke, the me
chanical linkage holds it in closed position while 
cranking. 

Fig. 5. Side sectional view of automatic choke control. 
Name of parts are: (A) thermostat; (B) vacuum piston; (C) 
vacuum piston spring; (D) kick lever; (E) adjusting screw; 
(F) check valve; (H) choke lever; (K) connecting link. 

At the first fire of the engine, the manifold vacuum 
draws down the vacuum piston and unlocks the 
linkage which opens the choke enough to keep the 
engine running. From then on, the opening is con
trolled by the thermostatic spring. 

Principle of operation: The thermostat "A" re
turns the choke valve in the carburetor to closed 
position when the thermostat reachPs a temperature 
of 70°. The choke valve is closed during the crank
ing of the engine and held so by the locking of link
age "K." When the engine fires and a manifold 

v:tcuum is created, vacuum piston ''B" is pulled 
down, and through lever "D," unlocks linkage ''K." 
Prom then on, the choke valve opens against the 
tension of thermostat "A." When the engine has 
reached a water temperature of 120°, the choke valve 
should be in wide open position. 

The safety release lever (Z), is connected to the 
throttle control and cracks open the choke valve 
when the :tccelemtor pedal is depressed to full travel. 

Fig. 6. Top view of automatic choke control. Name of 
parts are: (X) case clamp screw; (Y) thermostat case; (Z) re
lease lever; (H) choke lever. 

Service Adjustments on the Stromberg 
Automatic Choke Control 

For adjusting the automatic choke control for 
any reason whatever, it can be quickly and ac
curately done by following very carefully the pro
cedure outlined below. The choke is not a delicate 
instrument, but when servicing; it should be given 
the same consideration as any fine part of the engine. 

1. Remove automatic choke from engine by dis
assembling the carburetor choke rod and accelerator 
rod connected to safety release lever. 

2. Under any conditions, the thermostat "A" 
should be allowed to cool or warm until it has reached 
a temperature of 70°. This is very important, and 
if the car has been running, it is necessary to allow 
the automatic choke to stand long enough to cool 
off, or on the other hand, if the place or garage where 
the choke is to be adjusted is colder than 70°, the 
choke should be taken into a room of normal 
temperature. 

3. During the entire check of the automatic 
rhoke, it is necessary to hold the safety release 



STROMBERG AUTOMATIC CHOKE CONTROL 29 

lever "Z" in horizontal position! (even with the 
base). Fig. 7. 

4. Unhook thermostat "A" from hook (set case 
"Y" five notches lean for the Olds "F -32," eight 
notches lean for the Olds "L-322, (this will differ for 
various installations), and with lever "H" in upper
most position, there should be from .002" to .020" 
space between hook and prong of cnse. If this 
space needs to be ndjusted, it can be done by loosen
ing screw "G" and turning shaft "P". Fasten 
screw "G" securely, observing that thermostat does 
not rub against case ''Y." 

Fig. 7. The safety release lever (.e) must be held in hori
zontal position when checking. 

Fig. 8. Top view with cover removed showing adjusting 
screws and thermostat housing. 

Fig. 9. This view shows normal position of levers when 
assembled on engine. 

10n the Packard twin-six installation this lever should be 
slightly above horizontal position. In operation, the auto
matic choke control unit on the Packard twin-six lies in a 
position with the thermostat face down close the to exhaust 
manifold. 

2Sixteen notches lean on Packard twin-six. 

Fig. 10. With automatic choke control in inverted position 
(when checking) lever (H) should move freely and drop by its 
own weight. 

5. Hold automatic choke in inverted position, 
Fig. 10. Lift up lever "H" and let it drop. It must 
drop freely and by its own weight. Observe if 
linkage "K" comes back to lock position. 

6. Assemble thermostat. on prong, returning case 
"Y" to zero position. 

7. With this setting, lever "H" should catch in 
the choke closed position but should yield to a light 
pressure. Revolve case "Y" one-quarter turn 
(prong will be under pointer). With this tension, 
lever "H" should resist a light pressure but should 
yield to a tap of the hand. There should be a 
noticeable difference in the settings. If the "catch" 
of lever "H" is to be changed, it can be done by 
adjusting screw "E". Turning screw "E" IN, 
or clockwise, will cause lever "H" to offer less re
sistance ; turning screw "E" OUT will increase the 
catch of lever "H" in choke closed posit.i.:>n. 

8. Fasten screw "X" securely. 

9. Piston "B" should work freely and should 
shown no signs of sticking in any position. When 
piston "B" is pushed down, it should unlock linkage 
"K" . 

10. Assemble cover on body. Before tightening 
screw, make certain that cover plate is not assembled 
so that it will bind against shaft. 

11. Assemble choke control on manifold, fasten
ing screws securely. 

12. Assemble connecting rod between choke 
control and carburetor so that there is only .006" 
backlash between levers. If it is necessary to ad
just, loosen clamp screw of carburetor choke lever. 
Assemble accelerator rod in lever "Z". 

13. Assemble air cleaner so that it will not inter
fere with carburetor choke lever. 
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OLDSMOBILE CARBURETION SYSTEM 
An example of a carburetion system using a 

Stromberg model "EC-2" single barrel, downdraft 
carburetor and automatic choke control is the Olds
mobile model "F-3~" six cylinder car1 as shown in 
Figs. 11 and 12. 

Among the chief sources of power, smoothness u,nd 
efficiency is downdraft carburetion2, a method which 
allows the air-stream to pass downward from the 
carburetor rather than upward. This means that 
the air-stream is not obliged to lift the gasoline in 
its passage to the c.vl inders, and a larger-than
ordinary air passage can he employed. Thus an 
unusually large volume of explosive mixture passes 
freely through the carburetor and into the engine, 
resultin~ in easier starting, increased power, faster 
Rcceleration and higher speed. 

A co-ordinated linkage between the starter pedal 
and throttle control provides starting ease and 
freedom from stalling. 

An additional feature of Oldsmobile's carburetion 
system is antomatir heat control, as shown in Fig. 12. 

IThe model "L-32" eight-cylinder Oldsmobile uses practically 
the same carburetor except it has a dual throttle valve body, 
each barrel having a main discharge jet, idle needle valve, and 
throttle valve. Each barrel feeds four cylinders, and adjust
ment is made accordingly. This model of carburetor is the 
Stromberg "EE-2. " 

2Paragraph quoted from Oldsmobile literature. 

Fig. 11. External view of the Stromberg type "EC-2," 134• 
single barrel downdraft carburetor, and automatic choke con
trol, also showing the air cleaner and silencer. 

Fig. 12. Cross section view of the down-draft carburetion system used on the model "F-32" six-cylinder Oldsmobile, showing 
the Stromberg type "EC-2", 134" single barrel, downdraft carburetor and automatic choke control and Oldsmobile's automatic 
heat control, intake manifold, exhaust manifold, air cleaner and silencer. Names of parts follow: ( 1) air intake; (2) air cleaner and 
s1iencer; (3) choke valve; (4) poppet valve in the choke valve; (5) throttle valve; (6 ) intake manifold; (7) exhaust manifold; (8) 
hot spot; (9) exhaust deflector; (10) automatic heat control thermostat: (11) connects to exhaust pipe; (12 ) automatic choke; 
(13) automatic choke thermostat; (14) automatic choke lever; (15) automatic choke fulcrum; (16 ) connects with automatic choke 
release lever; (17) connects with (16) and throttle; (18) throttle fulcrum, left side; (19) throttle fulcrum, right side; (20) rod con
necting (19) and accelerator pump (not connected with 15); (21) connects with accelerator and hand throttle; (22) carburetor 
float chamber; (23) idle needle valve. 
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STROMBERG MODEL "EE" DUAL BARREL DOWNDRAFT CARBURETOR! 

The Stromberg model "EE" dual carburetor is 
constructed the same as the "E" series with the 
exception that it has two barrels, each of which has 

the same component parts, such as throttle valve, 
main discharge jets, idle needle v::tlve, etc. It is the 
same as two carburetors built into one compact unit 
using one float ~hamber and one air entrance. 

This model is used on both in-line and V -type 
engines, each barrel taking care of a definite set of 
cylinders, with an adjustment for each barrel. 

When it is used on a V -type engine, one barrel 
takes care of one bank of cylinders. On an in-line 
engine, it depends on the manifolding, the general 
design being that the inner barrel takes care of the 
center four cylinders, while the outer barrel takes 
care of the remaining four cylinders. 

IThe "EE" is at present (1932) used on the Packard twin-six, 
Franklin 12, V-type engines, and the Oldsmobile "L-32" and 
Nash 1070 eight cylinder in-line engines. The Pierce-Arrow 
model "53" V-type 12 cylinder engine uses two Stromberg 
"E-2" downdraft carburetors located directly above each 
block of cylinders providing downdraft feed through short 
manifolds. Each carburetor takes care of a bank of 6 cylinders 
and are synchronized through a short straight shaft. The 
Auburn model "12-160" also uses two Stromberg downdraft 
carburetors, model "EX-2." 

Fig. 13. View showing the two barrels of the Stromberg 
model "EE" dual downdraft carburetor. (I) poppet valve; 
(20) choke valve; (19) main discharge jets; (18) auxiliary 
venturi; (17) primary venturi; (23) pump rod. 

PACKARD TWIN-SIX CARBURETION SYSTEM 

An example of a carburetion system using a 
Stromberg model "EE-3" dual barrel, down-draft 
carburetor and automatic choke control is the 
Packard twin-six, model ·"905-6" as shown in Fig. 14. 

The induction system on this car has been de
signed to operate on what has been called cold 
carburetion, that is, the mixture of fuel and air is 
not deliberately preheated before entrance to the 

Fig. 14. View showing the Stromberg model "EE-3", 172" dual barrel, downdraft carburetor and automatic choke control, 
and the Packard twin-six induction system. Names of parts are: (I) choke valve in air intake of carburetor; (2) rod connecting 
choke valve with automatic choke control lever; (3) rod connecting a utornatic choke control release lPver with accelerator; (4) 
automatic choke control mounted on intake manifold with the thermostat fac-e down within one-quarter mch of exhaust manifold; 
(5) exhaust; (6) intake; (7) exhaust~ (8) intake; (9) hot well or yaporizing chamber; (10) injector at base of vaporizing chamber; 
(lOA) vnporizing chamber drain; (11) exhaust; (12) intake; (13) exhaust; (14) intake; (15) vacuum connection from intake 
manifold for vacuum operated clutch and brake mechanism; (16) heat resisting tubes separating the intake manifold from the 
exhaust manifold; (17) heat resisting gaskets insulating the carburetor from the intake manifold; (18) throttle valves (there are 
two); (19) throttle valve lever; (20) carburetor. 
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()ylinders. The a.dva.ntag(~ of such operRtion i Rn 
increase of volumetric efficiency. In other words, 
eRch chRrge of mixture consisting of air and fuel in 
the proper proportions, drawn into the cylinders 
will be of greater weight and strength due to its 
higher density. Preheating of the gases expands its 
volume and lowers its density and thus prohibits 
heavy charges for each intake stroke. How this is 
accomplished is explained briefly by Packard en
gineers as follows: 

Practicability has heretofore prevented the use of 
cold carburetion since improper wet fuel mixtures! 
counteracted its advantages. Packard overcame 
this difficulty in the vee type engine with an in
duction system consisting of a downdraft carburetor 
with an intake manifold that is mounted above the 
exhaust manifold, the exhaust manifold having a 
hot well or vaporizing chamber (9) directly below the 
carburetor openings. 

The intake areas in the immediate vicinity of the 
carburetor are large, which lowers the velocity of the 
mixture. All large particles of gasoline are separated 
from the mixture, because the inertia and gravity 
forces are greater than that of the low velocity of the 
air. They drop directly into the conical hot well 
(9) which is maintained at an intense heat by the 
hot exhaust gases surrounding it. Instantly the 
gasoline is rendered into a dry gas which rises into 
the intake manifold. 

Ordinarily the unatomized raw gasoline is carried 
into the cylinders where it not only refuses to burn 
and thus creates no power, but actually causes 
damage by making its way into the crankcase and 
diluting the lubricating oil. In the Packard system 
these heavy ends of the gasoline are not only kept 
away from the lubricating oil but are turned into 
power, as all gasoline drawn through the carburetor 
is ultimately evaporated and utilized as a combus
tible fuel mixture. 

The intake manifold of the twin-six is separated 
from the exhaust manifold by two thin steel tubes 
(16) that prevent large quantities of heat from 
being conducted into the intake manifold. The 
carburetor in turn is similarly insulated by heat 
resisting gaskets (17). Actual tests, the manufac
turers state, have shown temperatures of 514 degrees 
on the exterior of the exhaust manifold at the hot 
well with 89 degrees, or room temperature in the 
tests, at the carburetor flange. 

This system of keeping the mixture cool gives an 
increase of volumetric efficiency in a gasoline engine, 
according to engineers. Power in a gasoline engine 
is obtained from the expansion of the gases, through 
burning or explosion, in the cylinders. Preheated 
gases are already somewhat expanded and less 
dense, therefore a lesser weight of gas is taken ·into 
the cylinders than when cold, or in other words, the 
volumetric efficiency is greater when cold gases are 
taken into the cylinders, consequently greater ex
pansion force takes place. 

An important feature of the twin-six carburetion 
hot well is the injector (10) at the base; it becomes a 
primer for easy starting in cold weather. Openings 
in this injector lead the gasoline from any flooding 
of the carburetor harmlessly to the ground when the 
engine is at a stand still. 

1A wet fuel mixture is one where the gasoline remains in a 
liquid form, but is broken up into such minute particles that 
they will remain in suspension in the air stream. This type of 
mixture requires no heat and is the ideal form if it were possible 
to accomplish this at all engine speeds. 

The Packard manifold as designed, is a combination of wet 
a nd dry fueL mixture. The particles of gasoline that are broken 
up small enough to remain in suspension are carried along with 
the a ir without coming in contact with the hot well. Particles 
too heavy to remain in suspension are separated from the air 
stream both by inertia and gravity and impinged against the 
walls of the hot well and are transformed to 'o,;pat may be called 
a dry mixture and returned into the air stream. Perfect wet 
fueL mixtures may be obtained where centrifugal supercharges 
a re used, but this only r0lds true at the higher engine speeds. 

FRANKLIN AIRMAN CARBURETION SYSTEMl 

The fuel system consists of a 20 gallon gasoline 
tank at the rear of car; gasoline pump and filter. 

The carburetion system consists of a special dual 
down-draft Stromberg carburetor (model EE2) with 
Franklin attachments; electric Fuemer2automatically 
operated; combination supercharger, air cleaner and 

Fig. 1. View showing how air is forced under pressure 
through the carburetor. 

1Applies to the Franklin Supercharged Airman, Series 16. 
2The purpose of the electric Fuemer is to facilitate cold 

weather starting. It is connected in parallel with the starter 
switch which, when depressed, turns current into a heating unit. 
When the engine rotates, the suction draws air and heated 
gasoline vapor from the coil chamber directly through the 
carburetor into the suction yoke and cylinders. 

air silencer, fuel transformer3. Low-pressure super
charging and spot controlled temperature are feat
ures of the 1932 carburetion system. 

Low-pressure supercharging: Its function is to 
force more mixture into each cylinder and to 
vaporize the charge more perfectly and distribute it 
more evenly, cylinder by cylinder. The result is to 
get more power from each cylinder and to equalize 
the power impulses so that there is a continuous and 
overlapping torque on the crankshaft of unvarymg 
intensity, free of lumpiness or uneven explosions. 

The following is quoted from Franklin literature: 
"While the action of the supercharger is, of course, 
measurable in somewhat greater top speed, it is even 
more effective in lower ranges. By reason of the air 
fed the carburetor being under pressure, the super
charger-equipped engine at slower speeds takes in 
more nearly a cylinder full of charge, which is just 
another way of saying that each cylinder has addi
twnal power packed into the combustion chamber. 
Therefore, with slow speed acceleration, for example, 
there 1s decidedly quicker surge of power in response 
to the throttle. Moreover, the supercharger is an 
enemy of carburetor loading. Opening of the 
thrott le means that there is no hesitancy, no loggy
ness, no gasping or gulping, but quick trigger action." 

"By virtue of the supercharger the carburetor is 
normally fed with air of outside temperature, not 
preheated air such a~ comes from underneath the 
engine hood. There is more oxygen to a cylinder 

3A form of an exhaust-heated vaporizer. 

;:;ee index fur Grahum and .-luuur" S~tperclwrva. 
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full of cool air than hot air; therefore, better com
bustion and higher power per charge." 

"Spot-controlled temperature means that in the 
Franklin engine a hurricane of air is furnished under 
pressure to the exact spots to be cooled. It Is an 
engineering fact that some parts of each cylinder, 
also some parts of the engine as a unit, require more 
cooling than others and it is further recognized that 
the cooling of one cylinder should be in the same 
degree as any other cylinder in the engine block. 

These axioms must be observed in order to obtain 
uniform cylinder output, maximum cylinder power 

and longer engine life. These results are obtained 
in the Franklin pressure air-cooled engine." 

Fig. 2. This illustration shows how the coo'ing blast of air 
is passed over the cylinders and head horizontally. Air is 
forced under pressure throughout the Franklin engine alloting 
the exact amount needed for each part, 

STROMBERG MODEL "SF" CARBURETOR 

The "SF" series of Stromberg carburetors are of 
the plain tube, up-draft type, designed and built for 
all classes of heavy duty work, such as trucksl, 
bu.sses, tractors, marine and industrial engines re
gardless of size or number of cylinders and is made 
in 1", 134", 1Yz", 1%:" and 2" size. Material: grey 
iron. 

Fig. I. Diagrammatical section of the Stromberg model 
"SF" carburetor. Name of parts: (1) Idle discharge holes; 
(2) idle discharge plug; (3) pump adjustment screw; (4) pump 
adjustment lock screw; (5) idle needle valve; (6) vacuum 
piston; (7) accelerating pump spring; (8) accelerating pump 
piston; (9) strainer plug; (10) strainer; (11) gasoline inlet; 
(12) float needle valve and seat; (13 ) float lever (see instruc
tions); (14) float setting (see instructions); (IS) float; (16) 
main metering jet; (17) check valve; (18) economizer valve 
and by-pass jet; (19) main discharge jet nut; (20) main dis
charge jet; (21) choke valve; (22) choke poppet valve; (23) vent 
tube; (24) small venturi; (25) high speed bleed; (26) large 
v~nturi; (27) idle tube; (28) throttle valve. 

A brief summary of the construction of this car
buretor follows2: 

Plain tube: The "SF" series of carburetors are 
built on Stromberg's plain tube p.~;inciples. 

Balanced: The carburetor is entirely sealed. All 
air bleeds and float chamber vent are taken through 
the air horn, which eliminates any dirt from entering 
the carburetor. 

Metering system: Fixed metering jets for inter
mediate and high speed running. Idle is adjustable 
with discharge holes above the throttle. 

Float chamber: The float chamber is on the side, 
which enables the correct fuel level to be maintained 
on steep hills and sharp turns. The float is of metal 

!The series "SF" up-draft carburetor replaces the "UT" 
type. On some of the large " GMC" trucks and busses a special 
Stromberg carburetor, model DDR-5, is used. This carburetor 
is similar in construction to the DD-3, with the exception that 
it has a mechanical accelerating pump and is much larger in 
size and heavier built. ( 1932). 

2Taken from Bendix-Stromberg Carburetor Co. literature 
(South Bend, Ind.). 

construction and the needle valve and seat are 
positive acting. 

Float: Hinge type, with positive shut-off needle 
valve. Gas inlet from above. 

Double venturi: The "SF" series has incorpora
ted Stromberg's exclusive patented double venturi 
using the air bled principle. This construction 
raises the suction in the carburetor at its vital point, 
the main discharge· jet. It adds that extra power 
that is so vitally necessary when climbing a hill. 

Accelerating pump and vacuum economizer: Are 
standard equipment. Also available without these 
features for engines used for steady running purposes. 

Throttle lever: Design is optional. On either side. 

Choke lever: Can be obtained on either side, with 
or without return spring. 

Governor: Flange drilled and provisions made for 
vacuum controlled governors. 

Adjustments of Stromberg Model "SF" 
Carburetor 

Idle or low speed: Have the engine well warmed up so 
that the intake manifold is at least warm to the hand. Close 
the hand throttle until minimum steady idling speed is reached. 
Turn low speed adjustment (5) gradually in and out until stead
iest and fastest running for that throttle position is obtained. 
This adjustment operates on air so that screwing it in gives a 
richer mixture; out, a leaner one. If, after adjusting, engine 
idles too fast or too slow, the desired speed can be obtained by 
turning the throttle stop screw. If a satisfactory adjustment 
cannot be obtained, remove plug (2) and see that idle discharge 
holes are open and allow a free flow. 

Intermediate and high speed: The mixture for inter
mediate speeds is controlled by the fixed metering jet (16), 
which is calibrated at the factory to supply the correct amount 
of fuel. The size of the jet is stamped on the outer face in 
decimal parts of an inch. 

An adjustable jet can be used in place of the fixed jet in which 
case it can be adjusted as follows: Set the hand throttle about 
one-third open, turn the adjustment in until the speed of the 
engine is noticeably cut down, then turn the adjustment out 
slowly until the fastest and steadiest speed for that throttle 
position is obtained. The intermediate jet supplies fuel up to 
about three-fourths open throttle. At this position, the vacuum 
controlled piston (6) is released opening economizer (18) and 
furnishing the extra amount of fuel necessary for wide open 
throttle. 

Accelerating pump: On sudden throttle opening, a discharge 
of gas is supplied by accelerating pump (8), which is connected 
to vacuum piston (6). The amount of discharge is controlled 
by the length of the stroke, which is adjustable by screw (3) . 

Turning out screw gives more discharge and in less discharge. 
It is correctly set at the factory and should not be changed un
less trouble is experienced. During summer months and in 
warm climates, less discharge is required. During winter, more 
discharge is necessary. 

Float level: The gasoline level in the float chamber is 
properly set at the factory and should not be adjusted unless 
carburetor has been handled roughly, or level has been changed 
for some other cause. Float level (13) in the SF-1 and 2 is 
%";in the SF-3-4 and 5, it is Ys". If it is necessary to reset 
float, it can he done by hending the float !eYer arm at the 
corner wherP it touches the float and seeing that distance (14) 
is 1;!4" for SF-1-2; 2~· for SF-3; 2%" for SF-4-5. 
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LINCOLN V -12 FUEL SYSTEM AND CARBURETOR1 

The fuel tank is suspended at the rear of the 
chassis at three points, thus relieving it of all 
strains. The capacity of the tank is 28 gallons. 

A dn:1in plug is located at the hottom of the tank. 

Float Chamber Vent----
Strainer Plug -----------L 

Float Se tting ---
Float Needle Valve 
Main Metering Jets 

Automatic Starting Valve 

Idling 
Adjustment 

engine and is driven by an eccentric on the cam
shaft. It draws the fuel from the tank at the rear 
and supplies it to the carburetor. It 1s automatic in 
action, fuel being delivered according to the reqmre-

Silencer Baffles 

Choke 
Valve 
Lever 

Economizer 
Needle 
Valve 

Idling 
Adjustment 

Accelerating 
Pump 

-----Accelerating 
Pump 
Piston 

Throttle 
Stop Set 
Screw 

_, -"' _.,._:_:::-----Accelerating Pump Adjustment 
Idle Discharge Plug 

Fig. 1. Carburetor assembly, Lincoln V-12. 

This plug is drilled through the thread at one side 
and should occasionally be unscrewed sufficiently 
only to allow any \Vater or sediment to flow out. 

The fuel pump is mounted at the right front of 
1The text and illustrations in this discussion are taken from 

the 19~2 Lincoln instruction book. 

ments of the carburetor. This pump requires very 
little attention other than to keep it free from dirt 
and keep all connections tight. The flow of fuel to 
the carburetor is controlled by a spring and dia
phragm mechanism in the pump and the float needle 
valve in the carburetor. 
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The fuel filter consisting of a strainer and sediment 
bowl is part of the fuel pump assembly. When cars 
are being inspected the strainer bowl should be re-
moved and cleaned, if there is any amount of sedi
ment present. When replacing the bowl see that 
the gasket is not broken, that it is in the proper 
place and the bowl securely tightened. 

The carburetor used is the Stromberg type 
"DD." It is of the plain tube, dual, down draft 
type, all orifices being fixedl. The mixture of the 
operating range is determined by the diameter of the 
main metering jets (See Fig. 1). If a richer or 
leaner mixture is necessary, due to unusual weather 
or atmospheric conditions, an authorized Lincoln 
service station should he consulted. 

Adjustment 

In all cases, carburetor adjustments should be 
made when the water in the radiator is warm enough 
to cause the radiator shutters to open fully2. 

If, after the engine has been operating satisfac
torily it ceases to perform properly, first examine 
the fuel supply. To determme if fuel is being 
supplied to carburetor remove drain plug in the 
bottom of the carburetor float chamber to check for 
fuel at that pomt. 

Never change the carburetor adjustments until 
all other possible sources of trouble have been in
vestigated. See that spark plug and distributor 
breaker points are properly adjusted and clean. 
Make certain that the cylinders have good compres
sion. It may be that some of the valve tappets are 
too high and are holdmg the valves open. Leaks at 
intake manifolds and carburetor base will also affect 
normal operation. A large percentage of all sup
posed carburetor trouble can be traced to one or 
another of the above causes. 

The idling mixture and closed throttle running are controlled 
by the idle adjusting screws (See Fig. 1). These operate on 
the air, so that by turning them clockwise results in a richer 
mixture. 

Screw either the right or left idle adjusting screw all the way 
into its seat and then screw it out until the steadiest and fastest 
running for that throttle position is obtained. This adjusts the 
mixture to the block that is fed by either the right or left car
buretor barrel (the right barrel feeds the right block and the 
left barrel the left block). Adjust the other idle adjusting 
screw so that its six cylinders fire smoothly. 

Cutting out one block of cylinders by shorting the low tension 
distributor wire is a good method to use when making the idle 
adjustment. 

The throttle stop screw should be adjusted to the minimum 
idling speed. If, after completing the idle adjustments the 
engine idles too fast or too slow, adjust the throttle stop screw; 
by turning the screw clockwise the engine speed is increased, 
and turning it anti-clockwise the speed is decreased. 

The engine will not idle evenly unless both throttles are 

synchronized so they will open together and pass the same 
amount of mixture while the engine is idling. Turning the 

synchronizing screw clockwise opens the throttle in the right 
barrel of the carburetor and turning it counter-clockwise closes 

it without disturbing the position of the throttle valve in the 
other barrel. 

Note: All carburetor throttles are synchronized at the 
factory and should, under ordinary circumstances, never re
quire readjusting. If for any reason adjustment becomes 
necessary the work should be performed by an authorized 
Lincoln dealer. 

The accelerating pump (See Fig. 1) is adjustable and should 
be changed for winter and summer. In the winter a greater 
discharge from the pump is desirable; this can be obtained by 
loosening the lock nut and adjusting the screw. Turning the 
screw clockwise cuts down the accelerating pump discharge and 
is the summer adjustment. Turning it anti-clockwise is the 
winter adjustment. 

When making this adjustment it is advisable to turn the screw 
one complete turn at a time until the best result is obtained. Be 
sure to tighten the lock nut after adjusting . 

The carburetor choke control button on the instrument board 
must be pushed all the way in for normal running and during 
continuous use of the engine. It must also be in while making 
carburetor adjustments. 

The choke button operates a valve in the air intake of the 
carburetor. When the choke is used the amount of air admit
ted to the carburetor is decreased causing a richer mixture to 
be formed which is necessary for starting purposes. Choke 
should be used only for starting and warming up the engine 
and then as sparingly as possible. 

If the choke is used when starting a warm engine, the mixture 
may become so rich the charge will not readily ignite, in which 
case the engine should be cranked with the throttle fully open 
without using the choke. 

Throttle position for starting: The engine will start most 
readily with the throttle opened to point between the 15 and 
25-mile speed position. Never attempt to start the engine 
with the throttle wide open as a suitable fuel mixture will not 
be drawn into the combustion chambers. 

The air cleaner and carburetor silencer (See Fig. 1) is at
tached to the carburetor air intake. This unit cleans the air 
going into the carburetor and also quiets carburetor operating 
noises. 

The air cleaner part of the unit is located at the forward end 
of the silencer. It should be cleaned periodically, depending 
upon the condition of the roads upon which the car is operated. 
To clean, remove and wash in gasoline, after which dry thor
oughly, then submerge in a good grade of engine oil and allow 
to drip dry before reinstalling. 

1The construction of the Stromberg type DD twin carburetor 
is discussed on an Insert in this book. 

2Never attempt to operate the engine and make carburetor 
adjustments in a small, unventilated garage. Carbon monox
ide gas is a product of combustion, produced by all gasoline 
engines and is a deadly insidious poison to inhale. 

LINCOLN V-8 CARBURETOR 

The carburetors on the V-8 and V-12 are identical except for 
the jet arrangement. 

In the V-8 carburetor, the fuel is metered through the main 
metering jets and the auxiliAry jets in the bottom of the car
buretor bowl. The V-12 carburetor meters all the fuel through 
the jets in the bottom of the carburetor bow I which are now 
called the main metering jets. The openings commonly used 
as the main metering jets are closed with hexagon head plugs. 

The hexagon heads of the main metering jets in V-8 carbure
tors are stamped .030 but there are no marks at these points on 
the V -12 carburetors. The jets in the bottom of the carburetor 
bowl are marked .044 in the V-8 carburetors and .058 in the 
V-12. There is also a difference in the size of the high speed 

air bleeders on the main discharge jets, these being No. 70 
opening in V-8 carburetors and No. 60 opening in the V-12. 

The jet arrangement on the V-8 and V-12 carburetor is 
designed to meet all driving conditions. 

The air cleaner and silencer used on the V-8 is not inter
changeable with the unit used on the V-12 although the appear
ance is identical. A part number is stamped on the rear end; 
KA-2240-C is used on the V-8; KB-2240-B is used on the V-12. 

The above also applies to the ai r cleaner manifold to which 
the air cleaner is fastened. The V-8 air cleaner manifold KA-
2237-B has a batHe located at the point where the air cleaner is 
fastened. The V-12 air cleaner manifold, part KB-2237-A, 
does not have this batHe. 
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STROMBERG MODEL "UR" CARBURETOR! 

General Description In order to retain satisfactory fuel economy at 
The model "UR" Stromberg carburetor is of the 

plain tube type, incorporating several outstanding 
features, such as: 

A positive acting accelerating device, consisting of 
a pump which delivers an accelerating charge im
mediately the throttle is opened, and meters and 
delivers this charge over a definite period of time. 

An economizer, which insures a lean and economi
cal mixture at normal driving speeds, and automati
cally supplies the richer mixture necessary for maxi
mum power, high speed, and part throttle while 
accelerating. 

Idle and low speed jets above the throttle. 

A relief poppet valve in the choke valve to prevent 
over choking. 

Operation of this carburetor is explained under 
Figures 1 to 4. 

Correct mixture is maintained at all speeds and 
loads by the air bled principle. Air is drawn into 
the center passage of the main discharge jet (25) 
through a series of small holes located below the fuel 
level; introducing mr into the fuel stream eliminates 
the retarding action of surface tension at low suc
tion and restricts the fuel flow at high suction, thus 
controlling the mixture ratio under all conditions. 

The economizer is a gasoline economizer and not 
an "air bled" economizer as used in previous model 
Stromberg carburetors. At part throttle, or speeds 
up to 45 or 50 miles per hour, all fuel is controlled by 
the main metering jet (16), (see Figures 1 and 2), 
which is usually of fixed size, although in some 
domestic specifications and in export service, an 
adjustable jet is used. 

When th~ throttle is opened, the vacuum control
led economizer piston (4) is forced down by the 
economizer spring and opens the by-pass needle 
valve allowing an additional amount of fuel to flow 
through the by-pass restriction (28). 

The additional amount of fuel delivered through 
the by-pass restriction (28) together With the fuel 
delivered through the main metermg jet (16) pro
duces a mixture sufficiently rich to give maximum 
power at wide open throttle, irrespective of engine 
speed (whether low speed, 500 r.p.m. or high speed, 
3000 r.p.m.). 

Supplying the fuel through two separate metering 
jets automatiCally controlled by the manifold 
vacuum and therefore in correct relation to engine 
speed and load insures an economical mixture in the 
normal driving range (10 to 45 miles per hour) and 
a sufficiently rich mixture for maximum power at 
wide open throttle, whether pullmg on a hill or 
driving on the level at high speed. 

Accelerating pump insures snappy getaway (ac
celeration): It is a well-known fact that carburetor 
adjustments which give low fuel consumption at 
normal driving speeds usually seem to lag in response 
to qmck openmg of the throttle. On the other hand, 
carburetor adjustments that respond promptly to 
the opening of the throttle usually show high fuel 
consumption. 

I This series "UR" up-draft carburetor replaces the "U" type. 
This carburetor is also made in %: 'size for small engines. Text 
[rom Stromberg service bulletin of model "UR" carburetor. 

normal speeds (10 to 45 miles per hour) without 
sacrificing acceleration and flexibility, it is necessary 
to momentarily supply an extra amount of fuel when 
the throttle is opened. 

This extra fuel is automatically supplied by the 
accelerating pump located in the float chamber. A 
small j~t known as the pump reducer (27), located 
in the accelerating pump channel, controls the 
amount of extra fuel for acceleration. 

The accelerating pump cam (19) has three 
holes for different positions of cam to control the 
amount of fuel delivered. Hole No. 3 should work 
the best for low temperature and ordinary gasoline 
as It delivers the greatest amount of fuel. Hole No.2 
can be used in average temperature w1th ordinary 
gasolme. Hole No. 1 delivers the least amount of 
fuel and should be used in very hot weather or in 
foreign countries where high test fuel is used. 

Poppet choke valve aids in starting and operating 
cold engine: The choke valve (22) is connected to 
what is known as the choke control (located on the 
instrument board). For cold weather starting, pull 
the choke control (on the instrument board) all the 
way out and hold while stepping on the starter 
button. Keep this choke control out for about five 
seconds after the engine has started. The relief 
poppet valve (25) will prevent over choking by 
automatically opening as soon as the engine starts to 
fire. After the engine has been running about five 
seconds, push the choke control in ~ or Yz way, 
according to the temperature. It is only necessary 
to push in the choke control on theinstrument board 
gradually when the engine is warming up. The con
trol should be all the way in by the time the engine 
reaches 110° on the heat indicator on the dash. 

In very cold weather, it may be necessary to keep 
the choke control pulled out from one-half to three
quarters of the full travel, but as the engine warms 
up, the choke control should gradually be pushed in 
or turned to running position, in order to avoid 
unnecessary fuel consumption. 

h.ujustments 

If an engine after running satisfactorily all of a 
sudden ceases to perform properly, look over the 
carburetor connections and make sure that fuel 
flows to the carburetor in a free and steady stream, 
also that the choke valve operates properly. Do 
not change the adjustments until other causes of 
trouble have been investigated. Carburetor adjust
ments should only be necessary with changes in 
fuel, or seasonal changes. 

High speed adjustment: Before attempting to 
make any adjustments, be sure that the engine has 
been run long enough to attain normal operating 
temperature (160° Fahrenheit) on the water outlet. 
Set the spark lever in full advance position. Set the 
throttle lever on the steering wheel to a position 
which will give approximately 25 to 35 miles per hour 
speed on level road. W1th the choke fully open, the 
engine should run smooth. 

The main metermg jet (16) is calibrated at the 
factory to supply the proper amount of fuel at high 
and intermediate speeds of the engine for which tht• 
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27 
Fig. 1. 

29 
Fig. 2. 

Fig. 3 

Figs. 1 to 4. Stromberg model "UR" 
carburetor. 

Operation: Fuel enters through the gasoline 
inlet (10), flows through the float needle 
valve seat (9) into the float chamber in 
which is located the float (6) which auto
matically maintains the correct fuel level. 

From the float chamber, the fuel flows 
through the main metering jet (16) to the 
main discharge jet (25) or to the idle dis
charge (36), depending on how far the 
throttle valve (31) is open. 

At speeds up to approximately 12 miles per 
hour, the fuel is delivered through the idle dis
charge (36). At speeds from 12 to 20 miles 
per hour, the fuel is discharged through both 
the idle discharge (36) and the main dis
charge jet (25); above 20 miles per hour, 
practically all the fuel is delivered through the 
main discharge jet (25). 

In the main air passage of the carburetor is 
located the venturi tube (20), a specially 
shaped orifice which insures high air velocity 
at the main discharge jet (25) with the least 
possible restriction which aids atomization. 

4. Economizer piston 
5. Pump lever 
6. Float 
7. Float fulcrum pin 
8. Float needle valve 
9. Float needle valve seat 

10. Gasoline inlet 
11. Pump valve 
12. Pump spring 
13. Pump piston 
15. Pump piston sleeve 
16. Main metering jet 
17. Throttle lever 
18. Pump adjustment screw 
19. Accelerating pump cam 
20. Venturi tube 
21. Choke control tube holder 
22. Choke valve 
23. Choke lever 
24. Poppet choke valve 
25. Main discharge jet 
26. Drain (To be left open) 
27. Pump reducer 
29. By-pass valve 
30. Throttle stop screw 
31. Throttle valve 
32. Idle discharge plug 
33. Idle adjustment needle 
34. Idle tube 
35. Idle air bleed 
36. Idle discharge holes 
37. Choke control tube clamp screw 
38. Choke lever wire clamp screw 
39. High speed air bleeder 
40. Choke valve stem 
41. Float setting (see instructions) 

Fig. 4. Idle action. 
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carburetor is intended. The size of the main 
metering jet (16) IS stamped on the outer face of 
the jet in decimal parts of an inch. 

If the engine does not run smooth at above 
throttle position, it is very easy to check if the 
mixture is lean; simply pull out the choke very 
gradually and observe whether or not the engine 
speeds up. If the engine speed is increased ma
terially by partly closing the choke, it indicates that 
either water or dirt has lodged in the main metering 
jet (16) or that this jet IS too small for the kind of 
fuel used, or the temperature at which engine is 
operating. 

Low speed or idling adjustment: To adjust for 
low speed or idling, slow the engine down gradually 
by fully closing the throttle lever on the steering 
wheel or throttle control on the instrument board, 
then turn the idle adjusting needle (33) to right and 
left until the engine runs smooth for this throttle 
position. This adjustment controls the air for the 
low speed or idling mixture; therefore, screwmg the 
idle adjusting needle in (to right) gives a richer 
mixture, out (to left) a leaner mixture. If, after 
this adjustment is made, the engine idles too fast, 
turn the throttle stop screw (30) to left, or counter
clockwise, until the desired idling speed is reached. 
If the engine idles too slow, as indicated by its roll
ing and stalling easily, turn the throttle stop screw 
to right, or clockwise, to increase the idling speed. 
When the engine is idling properly, there should be 
a steady hiss in the carburetor. 

Checking and adjusting float level: 1-The fuel 
level in the float chamber is set correctly at the factory 
and should require no adjustment (unless high test 
fuel is used). 

2-The correct setting of the float (6) for low test 
fuel, such as is commonly used in the Umted States 
and Canada, is given on the float chamber drawing 
(Fig. 2). For model UR0-1 and UR-2 carburetors, 
the distance measured from the lower surface, or 

gasket face, of the float chamber cover to the top of 
float (6), at center of same, is 23/64". 

When using high test fuel, as sold in many foreign 
countries, it is necessary to readjust the float (6) 
to 13/32". 

Starting and Warming Up 
To start engine when cold, open the throttle lever 

on the steering wheel until the acceleratm· button 
moves downward at least one-fourth of its travel, 
throw on the switch and simultaneously depress the 
starter button and pull out the choke control all the 
way for a period of one to five seconds (depending 
on the atmospheric temperature), returning the 
control slightly as engine begins to fire. If the 
engine is very cold, open the throttle a little farther. 

Do not crank the engine with the control all the 
way out more than fifteen seconds continuously, as 
this floods the carburetor unnecessarily; stopping a 
moment will allow the unvaporized fuel to drain out. 

For hand cranking in cold weather, retard the 
spark half way, open the throttle as above described, 
and pull out the choke control all the way durmg 
two or three turns of the crank with the ignition 
switch off, then push the choke control in about one
quarter of the way, turn on the ignition switch and 
give the crank one or several more turns, when the 
engine should start. 

If trouble is experienced in hard starting, the 
choke (22) and the poppet valve (24) should be 
inspected to make sure they are not binding. The 
choke valve (22) should be closed completely when 
the choke control on the instrument board is all the 
way out; and wide open when the choke control is all 
the way in. 

In countries where cold weather prevails during 
the winter months, temperatures ranging from 20° 
Fahrenheit to anywhere from 5° to 20° below zero 
Fahrenheit, it is necessary to partly cover the radia
tor in order to obtam satisfactory operation. 

A FEW COMMON COMPLAINTS DIAGNOSED! 

Of particular interest to service men and me
chanics is this special section which is taken from a 
service bulletin 1 issued by the Bendix Stromberg 
Carburetor Co. 

Complaint of Fuel Consumption 
Examine carburetor choke valve (22) and make 

sure that it is wide open (horizontal position) when 
the dash control is pushed m all the way or turned 
to fully open position. 

The fact that the fuel consumed by the engine 
passes through the carburetor has led to the assump
tion that the carburetor is entirely responsible for 
the amount of fuel used; such, however, is not the 
case. In new as well as in older cars, conditions 
frequently exist that affect the fuel consumption to 
a far greater extent than the carburetor. For 
instance: 

(a) High engine friction, 1lue to new and tightly 
fitted bearings. 

(b) Low compression-thismaybe caused by new 
pistons and piston rings that have not h ad sufficient 
time to lap in properly (a condition whiCh frequently 
exists in new or completely over-hauled engines), or 

!From Stromberg service bulletin of model "UR" carburetor. 

valve tappets adjusted so close that the valves do 
not seat properly. 

(c) Late ignition timing, or incorrectly adjusted 
distributor breaker points and spark plugs. 

(d) Dragging brakes, tight wheel bearings, and 
lack of lubrication, or incorrect lubrication, of wheels, 
transmission, and differential; conditions which 
occasionally exist in new as well as in older auto
mobiles and result in unnecessarily high rolling re
sistance with the consequent increase in fuel con
sumption. 

To check the rolling resistance (retardation), 
drive the automobile at 27 or 30 miles per hour on a 
level road, cement, brick, or other hard surface, 
declutch, and place gear shift lever in neutral posi
tion, then check the time it takes to coast (de
celerate) from 25 miles per hour to 5 miles per hour. 
It is best to take the average of both directions. 

If the time to decelerate from 25 miles per hour to 
5 miles per hour is less than 55 seconds, the adj ust
ment of brakes and wheels, as well as tire pressure, 
should be examined. A decrease in deceleration 
time of say 15 or 20 seconds can easily account for a 
loss in gasoline mileage of from 2 to 4 miles per 
gaUnv ~t 2f mlies pe.r hour. 
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Complaint on Lack of Speed and Power 

1- Examine carburetor throttle valve (31) and make 
sure that it is wide open (perpendicular) when the 
accelerator pedal is pushed to floor-board. 

2- Examine carburetor choke valve (22) and make 
sure that it is wide open (horizontal position) when 
the dash control is pushed in all the way, or turned 
to fully open position. 

3-Check main metering jet (16) and by-pass re
striction (28) and make sure that water or dirt does 
not obstruct same. 

4-Examine fuel line and connections, and make 
sure that the fuel flows to the carburetor in a free 
and steady stream. 

5-Examine carburetor float chamber for water and 
dirt, and make sure the float level is adjusted in 
accordance with dimensions given on page 38. 

In addition to inspecting the carburetor as men
tioned above, it is well to check the following other 
units: 

(a) Vacuum tank and its connections, making 
certain that fuel from the main tank flows in a free 
and steady stream, to the vacuum tank. Where 
fuel pump is used instead of vacuum tank, check fuel 
delivery (by disconnecting carburetor gasoline 
union and allowing starting motor to turn over the 
engine). 

(b) Examine ignition timing and see that same 
is set in accordance with manufacturer's specifica
tions. 

(c) Examine spark plug gaps and set same in 
accordance with manufacturer's specifications. 

(d) Exu,mine distributor breaker points and see 
that they are adjusted in accordance with manu
facturer's specifications. Where double breaker 
points are used, such as on some six and eight 
cylinder engines, it is important that the breaker 
points are correctly synchronized. 

(e) Check valve tim1~ng and other important ad
justments of the engine and see that same are in 
accordance with instructions in manufacturer's in
struction book. 

(f) Check muffler and make certain that same is 
not plugged up, a condition which may be found in 
cars that have been driven for a considerable time. 

(g) Check car for coasting (deceleration) as pre
viously outlined. 

(h) In many sections of the United States and in 
some foreign countries, high test fuels are available 

throughout the year. Many of these high test fuels, 
sold under different trade names, are very volatile 
and commence to boil at quite low temperatures. If 
such fuels are used during the warm weather, or 
summer months, gas poclcets may form in the 
vacuum tank, fuel pump, fuel line, or carburetor, and 
may result in irregular or uneven running of engine, 
even to the extent of continuous missing, and in 
some cases back-firing. 

It is recommended that owners of automobiles having 
engines equipped with hot-spot intake manifolds avoid 
using these volatile high test fuels during warm 
weather, or summer months. 

Complaints on Hesitation or So-Called Flat 
Spot on Acceleration 

l-As stated in previous paragraphs, examine 
choke valve (22) in carburetor. If choke valve (22) 
is not fully open, the mixture will become excessively 
rich after engine reaches normal temperature re
sulting in a sluggish action of the engine. Again, 
this complaint of hesitation, or fiat spot, may in 
summer be due to too much accelerating charge 
(extra fuel), or in winter (cold weather), due to a 
lack of fuel on acceleration (sudden opening of the 
throttle). 

Check the accelerating pump and make sure that 
fuel is delivered promptly when the throttle is 
opened, also check pump reducer (27) and make 
sure that dirt or water has not collected in the pump 
reducer (27) or its passage. 

2-F'aulty ignition: When throttle is suddenly 
opened, the pressure in the cylinders is increased 
rapidly, and if ignition coil is weak, or rlistributor 
breaker points, or spark plugs are not properly ad
justed, an ignition miss is liable to occur, which 
again results in a sluggish action, or hesitation, of 
the engine. 

3-Examine high tension wires (spark plug wires). 
Also make sure that the high tension wire leading 
from the ignition coil to the distributor is either 
carried in a separate conduit or outside of the con
duit containing the high tension wires (leading from 
the distributor to spark plugs). 

4-If high test or very volatile fuel is used in warm 
weather, or during summer months, gas pockets from 
boiling fuel may form in the vacuum tank, fuel 
pump, fuel line, or carburetor, and may result in a 
hesitation, or flat spot, on acceleration. 

STROMBERG MODEL "UUR-2" TWIN CARBURETOR! 

General Description 
The Model "UUR-2" is a twin carburetor employing 

standard Stromberg construction, together with the 
following improvements: 

A positive acting accelerating device, consisting of a 
pump which delivers an accelerating charge directly 
into the manifold immediately the throttle is opened, 
and meters and delivers this charge over a definite 
period of time. The pump is entirely separated 
from the metering system and is controlled by a 
needle adjustment. 

An economizer, which insures a lean and economi
cal mixture at normal driving speeds, and automa
tically supplies the richer mixture necessary for 

1From Stromberg sen-ice bulletin of model "UUR-2" ~win 
carburetor. 

maximum power, high speed, and part throttle while 
accelerating. 

Idle and low speed jets above the throttle with 
separate adjustments for each barrel. 

A relief poppet valve in the choke valve to prevent 
overchoking. 

Mixture ratio: Correct mixture is maintained at 
all speeds and loads by the air bled principle. Air is 
drawn into the center passage of the main discharge 
jet (32) through a series of small holes, located 
below the fuel level, which are fed by air bleeders 
(32b). Air, introduced into the fuel stream, elim
inates the retarding action of surface tension at low 
suction and restricts the fuel flow at high suction, 
thus controlling the mixture ratio under all condi
tions. 
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Fig. 1. Sectional view Stromberg model "UUR-2" twin carburetor. The operation of this carburetor is as follows: The fuel 
enters gasoline inlet (83), flows past strainer (47), and float needle valve seat (49) into the float chamber in which is located the 
float (40), which automatically maintains the correct fuel level. 

From the float chamber, the fuel flows through the main metering orifice (38) to the main discharge jet (32) and to the idle tube 
(75). Depending on how far the throttle valves (56) are open, the fuel will flow either out of the main discharge (32) or through 
idle tube (75) and out of the idle discharge holes (84 and 85). 

The upper idle hole (84) delivers fuel for speeds between 5 and 10 miles per hour. For speeds between 10 and 20 miles per hour, 
fuel is delivered through both idle discharge holes (84 and 85) . At speeds above 20 miles per hour, both idle holes (84 and 85) and 
main discharge jet (32) deliver fuel. As the speed increases, a point is reached where all the fuel is delivered through the main 
discharge jet (32). This speed is approximately 30 miles per hour. 

The idle air bleed (77) acts in the smooth transfer of the fuel discharge from the idle range to the intermediate range. The idle 
adjustment (78) regulates the amount of fuel for minimum idle. 

Fig. 2. 

Fig. 2. Part sectional view Stromberg model 
"UUR-2" twin carburetor showing the aceel
erator pump side of carburetor. Name of 
parts are: 84 and 85: idling discharge holes; 
78: idling needle valve; 27: same as 28 on Fig. 
1; 75: idle tube; 68: accelerating pump adjust
ing needle valve; 45: strainer plug; 47: strainer; 
83a: gasoline connection; 49 and 50: float needle 
valve seat and float; 10: main metering jet; 
64a: pump piston sleeve; 67: pump piston 
spring; 64b: pump piston; 37: main discharge 
jet plug; 24b: choke poppet valve; 24e: choke 
valve stem; 24d: choke lever wire clamp screw; 
24c: choke control tube clamp screw; 24: choke 
valve; 59b: throttle stop set screw; 59c: throttle 
lever; 56: throttle valves. 
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Economizer: At speeds up to 60 miles per hour, 
the vacuum in the engine holds the vacuum piston 
(5la) up, keeping the economizer valve (53) closed. 
Between speeds of 60 to 70 miles per hour, when 
maximum engine power is required, the wcuum 
in the engine reaches a point low enough to releaRe 
the piston (5la), to which is connected piston rod. 
This allows the vacuum spring (51e) to push down 
the piston rod, opening the economizer valve (53) . 
The fuel then flows through holes (86) past the 
economizer valve seat and then through the economi
zer bypass jet (54). From there the fuel is delivered 
by a cross hole to the main metering jet channels 
(88) and into the main discharge jet (32). 

The choke valve (24) must be fully closed for 
starting and partly closed during the period of 
warming up, With the choke closed, overchoking 
is prevented by a relief poppet valve (24b) . At 
starting, no air is drawn into the carburetor when the 
choke (24) is closed and the engine is not firing. 

As soon as the engine fires, the vacuum in the 
carburetor reaches a point high enough to open the 
poppet valve (24b), allowing enough air to enter the 
carburetor to keep the engine running. 

As the engine warms up, the choke should be 
regulated for best operation. 

Air intake system: In the main air passage of 
the carburetor are located the venturi tubes (28) 
and (29) specially shaped orifices which insure 
high air velocity at the main discharge jet (32) with 
the least possible restriction. 

Accelerating pump: In order to retain satis
factory fuel economy at norma1 speeds (10 to 45 
miles per hour) without sacrificing acceleration and 
flexibility, it is necessary to supply, momentarily, an 
extra amount of fuel when the throttle is opened. 
This extra fuel is automatically supplied by the 
accelerating pump. 

When the accelerator is depressed and released, 
fuel is drawn into the accelerating pump chamber 
(90) through the clearance between the pump sleeve 
(64a) and the pump piston (64b). When accelerat
ing, the cam (58), attached to the throttle shaft, 
pushes down the pump arm (f\2). This forces down 
the pump sleeve (64a). The fuel in the pump 
chamber (90) pushes down the pump piston (64b), 
uncovering holes in stud (65). The fuel is forced 
through holes into a center hole in stud (65) to the 
pump adjustment (68). From there the fuel is 
carried to the pump discharge tubes (71) and out 
into the manifold. The pump discharge tubes (71) 
are held in place by a screw (72). 

At the start of the accelerating stroke, a part of 
the fuel in the pump chamber is forced through the 
holes into the accelerating system. After this first 
fuel charge is delivered, the pump spring (67) pushes 
up the pump piston (64b ), forcing the balance of the 
fuel in the pump chamber out through the accelera
ting system. This gives the desired time interval 
over which the accelerating charge is spread. 

Adjustments 

The accelerating pump adjustment is the lower 
vertical needle (68). The setting for normal condi
tions will be between 1 and 1 Yz turns. This may be 
checked in 2 ways. First, retard the spark and try 
opening the throttle from idle. Too small an open
ing of the adjustment may give a hesitation just as 
the throttle is opened, whereas too much may give a 
"stumble," as the engine picks up speed. 

Second, while running on the road, too small an 
opening of the adjustment will give a hesitating or 
uncertain condition when the throttle is suddenly 
opened at a speed of 5 miles per hour with the car in 
high gear. Too much opening of the adjustment 
will be indicated by a "stumble" while accelerating, 
which will be more noticeable as the engine becomes 
hotter. 

High speed adjustment: The main metering jets 
(38) are calibrated at the factory to supply gas at 
high and intermediate speeds of the engine for which 
the carburetor is intended. The size of the main 
metering jet (38) is stamped on the outer face of the 
jet in decimal parts of an inch. 

If the engine does not run smoothly at above 
throttle positions, it is very easy to check if the 
mixture is lean; simply pull out the choke very 
gradually and observe whether or not the engine 
speeds up. If the engine speed is increased ma
terially by partly closing the choke, it indicates that 
either water or dirt has lodged in the main metering 
jet (38), or that this jet is too small for the kind of 
fuel used, or t he temperature at which the engine is 
operating. 

To adjust for low speed or idling, warm the engine 
up thoroughly by running with the heat control on. 
Slow the engine down gradually by fully closing the 
throttle lever on the steering wheel. 

Seat the idle needles (78) lightly and screw out 
2 or 3 turns. Set the idling stop screw (59b) until 
desired idling speed is obtained. 

Taking each barrel at a time, turn the idling 
adjustment screw (78) in very slowly until the 
engine just starts to run irregularly. Then turn 
out until the engine runs smoothly. 

The idling speed may have been changed by this 
adjustment and should be readjusted by the idling 
stop screw (59b ). To recheck, turn each idling 
adjustment screw (78) individually, very slowly in 
until the engine runs rough and out until the 
engine runs rough. The engine should run smoothly 
at a point half way between these settings. 

It is extremely important that the engine be fairly 
hot, when this adjustment is made. 

The idling adjustment screws (78) are gas adjust
ments; and screwing in gives a leaner mixture; out a 
richer one. 

NOTE: The idling adjustments on the UUR-2 
carburetor were purposely made sensitive so that 
any variations in mixture strength can be readily 
detected and the correct idle setting be easily deter
mined. 

To start engine when cold, open the throttle lever 
on the steering wheel until the accelerator pedal 
moves downward at least ~ of its travel. Turn on 
the switch, and simultaneously push the starter 
button. Pull out the choke control all the way for 
a period of 1 to 15 seconds, depending on the atmos
phenc temperature, returning the control slightly as 
the engine begins to fire. If the engine is very cold, 
open the throttle a little farther. Do not crank the 
engine with the choke control all the way out for 
more than 15 seconds continuously, as this floods 
the carburetor unnecessarily; stopping a moment 
will allow the unvaporized fuel to drain out. In 
extremely cold weather, with the new poppet choke, 
it may be necessary to keep the choke closed for 
15 or 30 seconds, after the engine has started to fire. 
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Jf lmuble is regularly e:rperienced with starting, 
make sure that the choke valve (24) in the carbure
tor shuts tight when the control button on the dash 
is all the way out; also make certain that the choke 
valve (24) is wirlc open when the f'hokc is pushccl 
all the way in. 

lf car is equipped with dash operal.ed heat euntrol , 
the valve should be placed in the "heat on" position 
during the starting and warming period. 

The gasoline level in the float chamber should 
stand, with the engine not running, even with the 
bottom of the level sight hole ( 41). As the engine is 
raced to high speeds, the level will naturally go 
down somewhat. If the carburetor flo0ds con
tinuously, (a certain amount of dripping of un
vaporized gasoline from the intake manifold ma:r 
he expected after stopping in cold weather), remove 
strainer plug (45), clean strainer, then replace and 
flush out float chamber by turning gasoline on full 
with the metering jets (38) removed. If flooding 
continues, the carburetor will have to be taken off. 
The body connecting screws and accelerating pump 
adjustment are then removed and top half of car
l.mretor taken off. This allows inspection of the 
float needle and seat. Tapping needle valve into 
seat with screw driver handle, while rotating it in 
several positions, will sometimes give more secure 
closure. If needle valve point shows a definite 
groove of wear, a new valve and seat should be fitted. 

In case rough handling of the carburetor, or some 
other cause, has changed the gasoline level, observe 
carefully through the level sight opening (41) how 
much the level stands above or below the bottom of 
the level sight hole. Readjustment may then be 
made by bending the lever arm in the corner where 
it touches the float needle and where it meets the 
float body. If level is low, bend arm so as to move 
the float upward toward the top of the float chamber, 
the same distance as the level needs correction. 
That is, to raise the level 1

1
6

11
, bend the float up -,J6 "; 

to lower the level, hold the float arm tight where it 
touches the needle, and bend the float downward 
away from the top of the float chamber. ..U the 
factory the carburetors are set with the top of the 
float approximately 17 / 64" from the bottom face of 
the top of the float chamber, when the float needle 
is seated. 

Disassembly and Assembly of Stromberg l\lodd 
"UUR-2" Carburetor for Inspection 

and Cleaning 

1. Remove carburetor from engine. 

2. Take off air horn by removing sr-rews. 

3. Remove accelerating tube screw and slide accelerating 
tube out, care being taken that the tubes are not bent and 
the gas kets are not lost. Inspect tubes to make sure no 
dirt or foreign matter is lodged in them. 

J. Take out accelerating pump adjustment and remove body 
con nef'ti ng St'rews. 

.). l{prnoYn wa~llf'n; around idle Luhe and take ofT l'::t~ kct :tllU 

bridge. 

li. The float mechanism is now open for in~pectiun and repair. 
Refer to float level adjustment given elsewhere. 

7. The idle needles and idle air bleed can then be removed 
and channels blown out to eliminate any possible accumu
lation of dirt. 

Be sure each part taken out is put back exactly as 
originally assembled and that the idle air bleed is seatl•d 
tightly. 

8. The top half of the carburetor also carries the vacuum 
piston and its component parts. 

0. This can be removed by unscrewing nut. The entire 
assembly can then be inspected for free moving parts, etc. 

10. The throttle shaft and throttle valves should not be 
tampered with. The throttle assembly is a very delicate 
operation and much time is spent on it at the factory. 

11. In removing main discharge jets, it will be necessary to 
take out the small venturi tubes , care being taken not to 
lose lock washers. 

12. The main discharge jet plugs are then removed and the 
main discharge jet nuts unscrewed. 

1:~. :\lain discharge jet assembly can then be pulled out, in
spected and cleaned. A high pressure air hose can best 
be used to remove any dirt lodged in this part. 

14. 1\-0T E: When reassembling main discharge jet, be sure 
that the small copper tubes are registered in the space 
between the venturi boss and a lug on the main body 
casting. 

1 :). Remove main metering jets and economizer valve. With 
a narrow screw driver, the economizer by-pass is then re
moved. 

SOT E: \Vhen assembling economizer by-pass, a screw 
driver with smooth edge should be used to eliminate any 
possibility of scraping metal off the sides of the hole, 
causing the jet to clog. This opening should be blown out 
with air after the jet is reassembled. 

lo. The accelerating pump stud is then unscrewed and the 
pump piston assembly removed. This can then be 
cleaned. Care must be taken so as not to damage the 
seat in the pump piston or pump stud. 

17. The channels in the lower body can then be blown out for 
any possible accumulation of sediment or water. 

18. If necessary to disassemble choke, the poppet valve must 
be reassembled in the down position with the choke closed; 
the poppet valve spring should be pointing out. 

1G. XOT E: In reassembling the carburetor, reverse the 
procedure given above. 

20. C A UTIO.V: When cleaning idle tubes, metering jets, 
and economizer valve never use a steel wire or a drill be
cause the flow through parts is very sensitive to enlarge
ment or distortion. 

CARHURETOR MANUFACTURERS 

Bendix Products Corp., Stromberg Carburetor Division, 
South Bend, Ind. 

Carter Carburetor Corp., St. Louis, :\Io. 

Chandler-Grooves Co., Detroit, :\1ich. 

Detroit Lubricator Co., Detroit, l\1ich. 

Ensign Carburetor Co., Huntington Park, Calif. (:-tlso butane 
and kerosene). 

Jambor Tool & Stamping Co., :\1ilwaukee, Wis. 

Johnson (Marvel Carburetor Co. ) . 

Kinp-~ton Products Corp., Kokomo, Ind. (also kerosene). 

Langseukamp-Linkert Carburetor Co., Indianapolis, Ind. 

:\Iarvel Carburetor Co., Flint, Mich. 

Rayfield (:\Iarvel Carburetor Co.). 

Schebler (:\Iarvel Carburetor Co.). 

Simmons Mfg. Co., Cleveland, Ohio. 

Stromberg (Bendix Products Corp. ) . 

Tillotson Mfg. Co., Toledo, Ohio. 

Winfield Carburetor Co., Los Angeles, Calif. 

Zenith Carburetor Co. (Division of Bendix Aviation Corp.), 
South Bend, Ind. 
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ZENITH UNIVERSAL CARBURETOR 
The Zenith universal carburetor, series 150, as its 

name implies, IS designed for all classes of service: 
passenger car, truck, bus, taxicah, indu~trial and 
farm equipment, wheel trnctors and mnrinc cnginm:; . 

Fig. 1. Zenith universal carburetor, series 150, up-draft 
type. 

Features of this carburetor!: Great air flow 
capacity for power and speed; suction-controlled 
automatic accelerating pump to deliver the right 
amount of fuel at the right time for get-away; 
economizing device combined with the accelerating 
pump, which holds back fuel on part-throttle opera
tion, and only permits the full amount of fuel needed 
for maximum power to flow when the throttle is 
wide open; there are no air vents, except through the 
air intake, so that the suction in the intake and in 
the fuel bowl are always the same. This keeps it 

IDLING NEEDLE 
VALVE 

JET 

COMPENSATOR 

MAIN JET 

POWER AND 

ACCELERATING 
JET 

from flowing too much fuel when the air cleaner 
gets clogged up with Jirt; the fuel bowl is on the side 
t;;O that steep hills and sudden stops, or turns will not 
mise or lower the level of the fuel in the jets; an 
independent idling device which is really a separate 
little carburetor in itself, thus assuring positive 
idling under difficult conditions; semi-automatic 
spring loaded strangler that assures easy starting and 
continuous running in any temperature without 
danger of over-choking or crank-case dilution. 

Operation and Construction 

The Zenith compound nozzle system of carbure
tion2 used in this model consists of the main jet, 
directly connecting fuel in the bowl with the air 
stream through the discharge tube, and the com
pensating jet which flows into an open well connected 
with the air stream through the supplemental jet.2 
The main jet flow varies with suction and delivers 
an mcreasing amount of fuel as the suction increases. 
The open well kills suction on the compensating jet 
so it flows the same under all suctions. In combina
tion the rich and lean jets give an average mixture 
of correct proportion. 

Idling, acceleration and economizer action are 
provided by the idling and acceleration systems 
described in detail on the following pages. 

!Taken from Zenith-Detroit Corporation literature, Detroit, 
Mich. 

2The compound nozzle theory discussed elsewhere in this book 
(see index), is briefly explained as follows: There are two jets, 
one affected by suction and growing rich at high speed and the 
other, not affected by :mction, and growing lean at high speed. 
The combined flows of rich and lean jets working together gives 
an amount of fuel of correct proportions to the air flow and thus, 
without introduction of moving parts, produces the same cor
rect mixture regardless of speed and suction of the engine. 

3Also termed cap jet. 

TUBE 

Fig. lA. Sectional side view of Zenith universal carburetor. 
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Normal running: Refer to Fig. 1 A. On part 
throttle operation (between idling and full power) 
the fuel is measured by the main and compensating 
jets, the former hemg more effective at higher and 
the latter at lower speeds. The air i:-s meaflurt>u hy 
the venturi and the fuel is canied into the air stream 
slightly above the venturi throat from the main and 
compensating jets by the discharge tube and sup
plemental jets respectively. These jets are of such 
a size as to give a very lean and economical mixture. 

Idling: The idling system functions only on 
starting and idling. When the throttle is opened 
past the idling position the fuel goes the other way 
through the discharge tube and supplemental jet 
and the idling system is automatically out of opera
tion. 

ECONOMIZE AND 
ACCELERATING 

PISTON 

ECONOMIZER 
VALVE 

It consists of an idling jet and tube to supply the 

fuel, an idling needle valve adjustment to correct the 
idling mixture and a channel to carry the mixture 
into the carburetor barrel at the edge of the throttle. 

The rlesirerl idling :;;peed is set, by the stop ~crew 
on the throttle lever. 

Full power and acceleration: Full power, either 
for top speed or hard pulling, requires a richer mix
ture than part throttle operation. So does accelera
tion. See Fig. 2. 

This additional richness of mixture is provided by 
means of the accelerating and economizer system 
feeding through the power and accelerating jet, i t.s 
fuel stream merging with that of the main jet at the 
top of the discharge tube. 

THROTTLE 
PLATE 

VENTURI 

TUBE 

POWER AND 
ACCELERATING 

JET 

LOWER PLUG 

Fig. 2. Accelerating pump and economizer action: Under part throttle, the suction (or vacuum) above the throttle is higher 
than when the throttle is open. This suction holds up the economizer and acceleratino piston assembly. The check valve is open and 
the econom1'zer val1'e is closed, thus shutting off fuel from the power and accelerating jet. 

When the throttle is opened the suction falls, and so does the piston. The falling piston builds up a pressure below it, which 
forces the check valve to its seat thus preventing the fuel from being forced back into the bowl. The piston falls on the economizer 
valve, pushing it open, and the fuel displaced by the piston is forced ouv through the power jet. This is the accelerating charge. 

If the throttle is held open the piston will remain at the bottom holding the economizer valve open. This allows fuel to continue 
flowing through the power and accelerating jet. This jet has a measuring hole in its tip which measures only enough additional fuel 
to develop full power. 

When the throttle is partly closed the suction increases above it, the piston is drawn up to the top, the economizer valve closes 
and only a very economical amount of fuel can be fed to the engine. 

Governor: The accelerating and economizer sys
tem is so arranged that it can be used with a gover
nor. See Figs. 3 and 4. 

Starting: The idling system acts as a priming 
device because when the engine is at rest the idling 
jet is submerged m the fuel that fills the well. The 
throttle should be "just cracked open" as this results 
in a very strong suction on the idling jet. The fuel 
passing at high velocity over the edge of the throttle 

plate is finely atomized and the high vacuum in
stantly vaporizes and mixes it with the air. This 
will ensure the first few explosions. With the usual 
manually controlled strangler it is sometimes difli
cult to keep the engine running. To overcome this 
Zenith uses a spring-loaded strangler. 

This prevents over-choking and crank-case dilu
tion and ensures continued running even in the 
coldest weather. Cold-room tests at zero tempera-
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ture and experience in the open air indicate that a 
car can stand all night at zero and be started and 
driven away with the engine firing regularly in less 
than half a minute. 

The strangler control 1s pulled out as usual for 
starting. It IS left alone or pushed in slightly until 
the engine warms up, then pushed in to the open 
position. No "jiggling" of the control is necessary. 

Fig. 3 (left). For governor use, a suction channel is drilled 
straight down through the flange. Near the top a short drilling 
connects it with the inside of the carburetor b arrel above the 
throttle. From the side another channel connects it with a Ys" 
pipe threaded boss to the outside. Without a governor the 
screw at the top (No. 1) is removed a nd a. pipe plug (No. 2) is 
put in the boss. The suction is thus transmitted down through 
the vertical channel. 

Fig. 4 (right). When a governor is used the carburetor 
throttle is wide open and the governor throttle regula tes the 
speed. It is necessary in this case to use the suction above the 
oovernor throttle, therefore No. 1 screw is put in place to shut off 
the short hole to the inside of the barrel; and a Ys" pipe fitting 
is fitted in place of No. 2, from which a piece of tubing is run to 
a point in the manifold abov<:l the governor throttle. 

Fig. 5. Zenith spring-loaded strangler action: The strang
ler shaft is "off-center" so tha t engine suction tends to pull it 
open. A spring, fully enclosed and easily adjustable for different 
seasons of the year, tends to pull the strangler shut, but except 
at cranking speeds the spring is the weaker of the two forces. 
Accordingly, as the engine is speeded up or slows down the 
strangler opens and closes, always being in a position to deliver 
just the right amount of air. 

Use of air filters, etc. This carburetor is fully 
balanced. In other words, all the air, including that 
for bowl venting, idling adjustment and compensat
ing well must pass through the air intake. Whatever 
pressure exists in the intake must necessarily exist 
in the bowl. In other words, the pressure is 
"balanced." 

The difference in pressure between the bowl and 
the venturi throat is the force causing the fuel to 
flow through the jets. If an air filter is fitted and 
accumulates dirt it will restrict the flow of air. This 
means a lower pressure in the venturi. If the bowl 

was open to the air the pressure therein would re
main at a high value and the result would be more 
fuel being forced through the jets, causing a rich 
mixture which, in turn, would cause crank-case 
dilution and just as much damage to the engine as 
if the dirt was allowed to enter. 

But when the bowl gets its air from the intake 
only, the pressure in the bowl is also lower, the 
pressure difference is the same and the flow through 
the jets is not increased. So, even if the filter gets 
badly choked with accumulated dirt, or if it was so 
small as to offer restriction by itself, the mixture 
does not grow richer and the engine is fully protected. 

F;g. 6. View showing the air vent to the fioat bowl. Note 
the air must pass through the air intake. 

Hill climbing: Relation of fuel level to jets is 
important. If the 1evel is too high flooding might 
occur or if not quite high enough to flood the mixture 
will be rich. Simil.arly, if the level is too low the 
mixture will he lean. 

Fig. 7 (left). l:J. the usual carburetor the bowl and barrel 
are offset from each other. If the carburetor is inst alled with 
the bowl to the front and the car is started up a gradually in
ereasing grade it will be found tha t the fuel level will rise to the 
top uf the jets when a 10% to a 15% grade is encountered. This 
means a rich mixture and a sluggish engine. If the car 1s stop
ped on this grade flo oding win take place. If the carburetor 
was turned around it would be le~n, with lack of power, climb
ing and would flood going down the same grade. 

Fig. 8 (right). In the Zenith 150 series carburetor the bowl 
closely hugs the side of the carburetor. Going up or down hills, 
even on a 65% grade, has no effect on the relative fuel level. It 
C"an be tipped sideways with the bowl up to an angle equivalent 
to a 30% grade a nd with the bowl down to one equivalent to 
better than a 100% grade. 

This feature is very valuable for any car in a hilly country and 
for all trucks, etc., any place, because they work in and out of 
excava tions, on ramps, etc., and are put on tipping platforms for 
unloading. Grades in these cases often run to 20% or more. 
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Zenith Adjustment; Series 150 

This carburetor is regularly supplied with a main 
jet adjustment (see Fig. 9). By removing the 
adjustment needle assembly and replacing it with a 
standard lower plug (Part No. C353) it is changed 
into a fixed adjustment carburetor. In th1s case 
the use of a smaller main jet will be found necessary, 
usually one or two sizes smaller than the one used 
with the adjustment. 

Fig . 9. The main jet adjustment is shown at J .. 

The variables determining the "setting" of the 
carburetor are as follows: 

Venturi (sometimes called choke tube): Should be 
of a size to permit maximum speed. If two sizes 
give the same speed use the smallest one as this 
gives a higher air velocity and better atomization of 
the fuel. 

Main jet: Most effective at high speed. 

Compensating jet: Most effective at low speed. 

Idling jet: For slow running only. If the idling 
adjustment has to be closed to less than ~ turn a 
larger jet is necessary; if it must be opened more than 
3 turns a smaller idling jet should be used. 

The power and accelerating jet and the supplemental 
jet control rate of discharge from pump and com
pensating well respectively. 

Note; Venturis are numbered in millimeters. If jet sizes 
are multiplied by .05 you will find the size in millimeters. For 
example: No. 19 x .05= .95 m / m; No. 20 x .05= 1.00 m / m, etc. 

To adjust the idle: Do not expect a new engine 
that is too stiff to "rock" on compression when 
stopped to idle well at low speed. Set stop screw 
on throttle lever so that engine will run sufficiently 
fast to keep it from stalling. Turn in or out. on 
idling needle valve, until engine hits evenly and with
out rolling or skipping. Then back off on stop screw 

until desired engine speed is obtained. During the 

latter operation it sometimes happens that the idling 
needle valve can be opened a trifle, as the nearer the 
throttle plate is to the closed position, the greater 
the suction on the idling jet.. 

The correct idling adjustment is usually found 
between 1 and 3 turns open of the idling needle valve. 
A good starting point is 1Y2 turns from its seat. 

Fuel level: The fuel level in the 150 series car
buretors is %" below the top edge of the fuel bowl. 
The float and fuel valve seat are interchangeable 
and new ones can be installed without the use of a 
level test gauge as the fuel comes to the correct level. 
The fuel level can be checked with the use of a 
special level test gauge which attaches to the drain 
hole in the bottom of bowl. 

Note: Do not bend the float hinge to change the fuel level. 
The test gauge part No. C-4088 is $3.75 net. 

Care of carburetor: About the only thing that 
can disturb the functioning of the carburetor is the 
presence of dirt and water. Accordingly, it should 
be cleaned periodically, as this will insure uninter
rupted operation. On the 158 models the fuel screen 
is removed by unscrewing the filter plug, as shown in 
cut at left. 

Tuning the engine: In case of trouble always 
check ignition, compression and manifold gaskets. 

Ignition: Spark Plug gaps should be set about 
.025" and breaker points .015" to .020". Breaker 
points should be clean and parallel to each other. 
Distributor brush and contact points should be clean 
and all wires firmly attached. 

Compression: Test with crank. Compression 
should be good and equal on all cylinders. Be sure 
that valves are not sticking. See that the valve 
tappets are adjusted to the recommended clearance. 
Make the valve adjustment only when the engine 
is hot. 

Intake manifold: All jomts between intake mani
fold and cylinder block and intake manifold and 
carburetor should be tight and free from air leaks. 
With engine idling, check all manifold gaskets with 
a squirt of gasoline or oil on each joint to see if any 
leak. 

ZENITH DOWNDRAFT CARBURETOR 1 

This downdraft carburetor installation cleans up 
the side of the engine, allowing greater accessibility 
to the carburetor, electrical units and valve tappet 
adjustments. 

In the Zenith downdraft carburetor, series IN-150, 
the jets and fuel level are in the same relative posi
tions as in up-draft carburetors. The tips of the 

ITaken from Zenith-Detroit Corporation literature, Detroit, 
Mich. 

jets are above the level so no valves are necessary 
to prevent spilling fuel when the engme is stopped. 

Above the jets is an inverted cone, slightly con
caved on the big end next to the jet tips. Fuel dis
charges into the area of low pressure under the cone 
and impinges upon the concaved surface. It spreads 
to the cone edge from where it is carried off by the 
inrushing air, finely atomized and mixed which re
sults in better distribution to the cylinders. 
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Operation and Construction 
As in all Zenith carburetors the well-known 

Zenith compound nozzle system of carburetion is 
used. This consists of two jets, one the main jet 
which is affected by suction, and flows a constantly 
mcreasing amount as the suction increases; and the 
other the compensatmg jet which flows the same 
amount under all suction, as it empties into a well 
open to atmosphere. In combination the rich and 
lean jets produce an average mixture of correct 
proportion. 

Normal running: On part throttle operation 
(between idling and full power) the fuel is measured 
by the main1 and compensating jets, the former 
being more effective at higher and the latter at lower 
speeds. The au· is measured by the venturi and the 
fuel is carried into the air stream directly under the 
deflector. 

Idling: This is entirely separate from other jets, 
being an independent system. This consists of an 
idling jet drawing fuel through its measuring orifice 
from the idling well, a priming hole entering the 
carburetor barrel at the edge of the throttle plate, 
and the idling needle valve adjustment for measuring 
air to the idling mixture. This only operates when 
t.he throttle is in the nearly closed position. Fig. 1. Zenith down-draft carburetor, series IN-150. 

Fig. 1-A. Sectional side view of Zenith down-draft carburetor. 

The relation of the hole sizes and spacing allows 
the use of large size idle jets. This prevents to a 
large degree the plugging of idle jets due to particles 
of foreign matter working through the filter screen. 

Full power and acceleration: Full power, either 

1The main jet, not shown is located to the side of the cap jet 
and also discharges directly under the deflector. 

for top speed or hard pulling, requires a richer mix
ture than part throttle operation. So does accelera
tion. See Fig. 2. 

This additional richness of mixture is provided by 
means of the accelerating and economizer system 
feeding through the power and accelerating jet, its 
fuel stream merging with that of the main jet 
directly under the deflector. 
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CHECK 
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ACCELERATING 
JET 

Fig. 2. Accelerating pump and economizer. Under part throttle the suction (or vacuum) below the throttle is higher than 
when the throttle is open. This suction holds up the economizer and accelerating piston assembly. The check valve is open a nd the 
economizer valve is closed, thus shutting off fuel from the power and accelerating jet. 

When the throttle is opened the suction falls, and so does the piston. The falling piston builds up a pressure below it, which 
forces the check valve to its seat, thus preventing the fuel from being forced back into the bowl. The piston falls on the economizer 
valve pushing it open, and the fuel displaced by the piston is forced out through the power jet. This is the accelerating charge. 

If the throttle is held open the piston will remain a t the bottom holding the economizer valve open. This allows fuel to continue 
flowing through the power and accelerating jet. This jet has a measuring hole in its tip which measures only enough additional 
fuel to develop full power. 

When the throttle is partly closed the suction increases below it, the piston is drawn up to the top, the economizer valve closer 
and only a very economical amount of fuel can be fed to the engine. 

Governor: This system is so arranged that it can 
be used with a governor ·on the IN157 and INJ 58 
models. 

Starting: The idling system also acts as a prim
ing device for starting the engine. The idling well 
is full of fuel when the engine is at rest. When it is 
cranked with the throttle nearly closed this supply of 
fuel is drawn over the edge of the throttle plate at 
very high velocity, resulting in a thorough breaking 
up and mixing of the fuel and air. See under 
"starting" and Fig. 5 of the Zenith universal car
buretor description. 

Zenith Adjustment; Series IN-150 
The adjustment of the carburetor is of the fixed 

type, being determined by the size of the following 
parts, each of which is numbered: 

Venturi (sometimes called "Choke Tube"): The 
function of the venturi is to measure the air through 
the carburetor and to keep it moving fast enough at 
low speed to completely atomize the fuel. The size 
is marked on the top. 

Main jet: This is directly connected with the fuel 
chamber. Being subject to suction its flow of fuel 
will vary with the load or speed of the engine. Its 
effect is most noticeable at high speed. The size is 
stamped on its base. 

Compensating jet: This jet empties into the 
compensating well, whiCh is opened to the air, and 
therefore it is not subject to suction. Its flow of 

fuel is constant, being determined by the fuel level 
in the bowl and the size of the jet. It is most effec
tive at low speeds. The size is stamped on the base. 

Idling jet: Its function is to measure the fuel for 
closed throttle (idling) operation. When the throttle 
is opened, it is put out of action as the fuel then 
changes directiOn and goes through the cap jet. Its 
size is marked on the hexagon base. 

Cap jet: The fuel emptied into the compensating 
well by the compensator is carried into the air 
stream through the cap jet. This jet is subject to 
suction but, of course, can flow only as much fuel 
as is supplied by the compensator. Its size is 
stamped on the base. 

The power and accelerating jet: Control rate of 
discharge from the economizer and accelerating 
piston. 

Note: Venturis are numbered in millimeters. If jet sizes 
are multiplied by .05 you will find the size in millimeters. For 
example: No. 19 x .05= .95 m/m; No. 20 x .05= 1.00 m / m 
etc. 

To adjust the idle: See Zenith universal car
buretor discussion whiCh is the same. 

Fuel level: %" below the top edge of the fuel 
bowl. 

Care of carburetor: See Zenith universal ca'·-
buretor discussion. 

Tuning the engine: See Zenith universai 
buretor discussion. 
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FORD FUEL SYSTEM AND CARBURETOR (4-CYLINDER)l 

The gasoline is carried in a 14 gallon tank 
mounted on the frame at the rear on the 4 cylinder 
car and commercial units. 

On the truck, a 17 gallon gasoline tank is carried 
under the seat as shown in Fig. 1. 

From this tank, the gasoline is drawn to a fuel 
pump. From this pump the gasoline is pumped 
to the carburetor, where it is mixed with air and 
drawn into the cylinders by piston suction. The 
level of the gasoline in the tank is indicated by the 
gauge on the instrument panel. 

Fuel Gauge 

The hydrostatic fuel gauge mounted on the 
instrument panel indicates the amount of fuel in 
the tank at the rear of the car and is operated by 
pressure of the gasoline on air trapped in an air bell 
submerged in the tank. Being self-correcting and 
entirely automatic in action, it requires no attention 
other than the keeping of the fuel gauge line connec
tions tight.2 

If at any time the level of the fluid in the gauge 
fluctuates with acceleration or sudden stops it is no 
doubt caused by the presence of water in the line, 
caused by condensation, in which case consult an 
authorized Ford dealer. 

If at any time for any reason it is necessary through 
loss to replace the fluid in the gauge it should be 
secured from an authorized Ford dealer, as the 
accuracy of the gauge is dependent on the specific 
gravity of the fluid used. 

!From Ford Service Bulletin, courtesy of Ford Motor Com
pany. Applies to 1932 cars. 

2This gauge is fully described under Ford V-8/uel and carbure
tion system, elsewhere in this book. 

Fuel Pump 

The fuel pump, Fig. 2, is located on the right side 
of the engine in front of the carburetor and is driven 
by an eccentric on the camshaft, Fig. 2. It draws 
the gasoline from the tank and supplies it to the 
carburetor. Being automatic in action, the pump 
requires little attention other than to keep it free 
from dirt and keep all connections tight. 

The construction is such as to provide a trap for 
sediment or water which can be drained off by 
means of the drain plug on the side of the pump. 

Fig. 2. Fuel pump operation. As the camshaft rotates, the 
eccentric lifts the rocker arm, pulling the diaphragm downward, 
creating a vacuum in the pump chamber. 

On the suction stroke of the pump the fuel is drawn from rear 
tank through the inlet into the sediment chamber and passes 
through the fine mesh screen and inlet valve into the pump 
chamber. On the return stroke, spring pressure pushes the 

Fig. 1. View showing the fuel system of the Ford 4-cylinder truck. The gasoline is carried 
in a 14 gallon tank mounted on the frame at the rear on the 4-cylinder car and commercial units, 
or under the seat on the truck, (17 gallon). 
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diaphragm upward forcing fuel from the pump chamber through 
the outlet valve and outlet to the carburetor. 

When the carburetor bowl beccmes filled to the proper level 
the float in the carburetor will shut off the fl oat valve creating a 
pressure in the pump chamber. This pressure will hold the 
diaphragm down against spring pressure where it will remain 
inoperative in the downward position until the carburetor re
quires further fuel and the needle valve opens. 

The spring is merely for the purpose of keeping the rocker 
arm in constant contact with the eccentric on the camshaf t. 
As this spring holds the rocker arm B-9376 in constant contact 
with the eccentric their movement is continuous as long as the 
engine is running. While the diaphragm moves only when the 
carburetor requirements permits the diaphragm spring to push 
the diaphragm assembly upward. In average driving the 
movement of the diaphragm is confined to but several thou
sandths of an inch. 

Care: The pump requires no priming and little 
attention other than the keeping of all the connec
tions tight and the draining of such water and 
sediment as may collect in the sediment chamber. 
This Rhould be done at each 1000 mile lubrication 
and maintenance service. w ·hen an excessive 
amount of water or sediment is found in the sedi
ment chamber of the pump it is advisable to also 
run off such water or sediment as has accumulated 
in the fuel tank. 

Fuel pump troubles: When the carburetor 
does not receive sufficient fuel one of the following 
is likely to be the cause: 

(1) Fuel tank empty. 
(2) Screen (B-9365) has become clogged with 

sediment. 
(3) Sediment has blocked fuel line (disconnect 

line at pump and blow into line). 
(4) Leak in fuel line, in which case the pump 

will pump air instead of fuel. 
(5) Mechanical bind of opemting sleeve. 

Repairs made without disturbing the pump in
stallation: It is possible for a few adjustments to 
be made on the fuel pump to correct certain troubles 
without removing the pump from the engine. These 
troubles and remedies are as follows : 

1. Loose pipe fittings: Tighten all pipe connec
tions at gasoline tank and at the pump. 

2. Dirty screen: Remove cover plate and clean 
screen, observing that cork gasket is in good condi
tion and properly seated when reassembling cover 
plate. 

3. Leakage around edge of cover plate: Tighten 
cover plate nut, making certain that both the cover 
nut gasket and the cork gasket are unbroken and 
in good condition. 

4. Loose valve plugs: Remove cover plate and 
screen, tightening both inlet and outlet valve plugs 
securely, replacing valve plug gaskets if necessary. 

Ford Carburetor (4-Cylinder) 

The carburetor used on the 4 cylinder engine is 
uf the up-draft type and is shown in Figs. 3, 4 and 5. 
It is a special Zenith make employing the well 
known Zenith compound nozzle system of carbure
tion, explained elsewhere in this book. The size is 
l Ys". 

A power jet is employed which cuts in when 
the throttle butterfly is approximately two-thirds 
open. This jet slightly enriches the fuel air mixture 
when the car is operated at high speed or under 
heavy load. 

A diagmm of the 4 cylinder carburetor which will 
permit the following of the various passages from 
the float bowl to the carburetor throat, from which 
the mixture is carried to the intake manifold and 
cylinders, is shown in Fig. 3. 

The same distinguishing symbols are used in both 
Fig. 3 and Fig. 4, so by referring to both of these 
figures a complete identification of each of these 
orificefl may be made. 

Fig. 3. Diagram of the Ford 4-cylinder carburetor showing 
the va rious passages from the float bowl to the carburetor throat 
fr om which the mixture is carried to the intake manifold and 
cylinders. 

Operation: When the throttle plate is less than 
two-thirds open the suction at "M" (Fig. 3) draws 
air through the opening "J" (see Figs. 3 and 4) by 
the "flat" on the throttle shaft and through · the 
passage "N" (Fig. 3). 

When throttle shaft is rotated until the flat of the 
shaft is away from the opening "N" (as indicated by 
dotted line, Fig. 3), the shaft closes this opening 
thus shutting off this supply of air. With the air 
supply cut off the vacuum thus created causes the 
fuel to be lifted in the power jet tube "E" and dis
charged into the carburetor throat at the opening 
"M." 

An improvement has been made in the compensa
tor tube by the addition of several holes through the 
side (see "L", Fig. 3), which permit air to be drawn 
through the quill (after the idling well is emptied), 
thus forming an emulsion of air and fuel which 
vaporizes more readily and being lighter in weight 
responds more quickly to the throttle movement. 

Care and troubles: As the carburetor is almost 
entirely automatic in action there is little cause for 
carburetor trouble and with occasional cleaning the 
carburetor will operate efficiently for the life of the 
car. 

In cases of suspected carburetor trouble or com
plaints of poor fuel economy, first check spark plug~, 
breaker points, compression, etc., before removing 
the carburetor. Many socalled carburetor troubles 
may be traced to one or more of the following causes: 

Dirty spark plugs: points incorrectly spaced; 
clean points and set gap. 

Breaker contact points burned or pitted: Dress 
points down with an oil stone and set gap with 
breaker arm on high point of cam. (Excessive 
pitting is usually an indication of a faulty condensor 
or a poor battery connection.) 

Leaky manifold, windshield wiper line, or car
buretor connection: With engine idling slowly flow 
a little oil on joints, if engine picks up speed there 
is a leak. 
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Poor compression: Check compression in each 
cylinder by turning engine over slowly with hand 
crank. 

Brakes dragging: Jack up car and see that all 
wheels revolve freely and that the brake pedal has 
a "live" feel when released. 

Tires soft: Under inflated tires are responsible 
for more complaints of excessive fuel consumption 
than any other cause. Inflate all tires to the 
recommended pressure. 

Make certain that there is gasoline in the tank and a 
free flow of fuel through the line and that the fuel 
pump is functioning properly. 

On complaint of lack of speed, see that the main jet 
"C" and the power jet "D" and power jet tube "E" 
are free from dirt. 

A plugged compensator tube "F" (Fig. 4) will result 
in poor idling and low speed performance. 

The idling jet "G" furnishes all the fuel for idling. 
Consequently the tube and metering or cap jet "H" 
must be kept clear. 

The power jet "D" supplies all of the fuel for the 
power jet tube "E" 

In case of leaks see that all connections and jets are 
tight. If it is not functioning replace float and 
float valve assembly. 

On complaints of poor fuel economy make certain 
that the owner understands the proper operation of 
the dash adjustment. 

For complete cleaning remove the carburetor and 
disassemble it by removing the main assembly bolt. 
Separate the upper and lower halves carefully to 
avoid damaging the gasket, float, idling jet or power 
jet tubes. 

Remove the plug "B" beneath the main jet and 
rinse the carburetor bowl in gasoline or use air to 
blow out any dirt which may have lodged in the 
bottom of the bowl or in the jets. 

When cleaning one of the carburetor jets, it is 
always advisable to clean all of the jets and jet tubes; 
in this way you may avoid the ner,essity of again 
disassembling the carburetor. 

Carburetor Adjustments 

To set idle adjustment: With engine warmed up, 
push in throttle button on instrument panel. Adjust 
throttle adjusting screw so that the engine will run 
sufficiently fast to keep from stalling. 

Next turn idling air adjustment screw in or out 
until engine runs evenly without rolling or skipping. 
(Usually from 1 ;!i to 1 ~ turns open is correct.) 
Then slowly screw in throttle plate adjusting screw 
until engine picks up a slight additional speed. 

Regulating gasoline mixture: The pulling out 
of the choke button (located on the instrument panel) 
closes the choke valve in the carburetor, permitting a 
rich gasoline mixture to be drawn into the cylinders 
for cold weather starting. When released, this 
button is returned to normal position by spring 
action. 

This button is also a carburetor needle valve adjust
ment. Turning the button in a counter clockwise 
direction enriches the fuel and air mixture. The 
valve should be turned back (clockwise) as soon as 
the engine has become warm. 

The car should never be operated with this adjust
ment open. 

Turning the carburetor adjustment too far to the 
left results in a "rich mi:tture." Such a mixture has 
too much gasoline and should be used for starting 
and warming up only. 

A s peed governor is available through Ford service on 4-eyl
inder C'1rs and trucks. The governor is installed between the 
carburetor and intake manifold and operates automatically to 
control the speed of the engine with minimum variability 
throughout the entire load range, and maintains a uniform road 
speed, the governor control adjusting itself to the requirements 
of the load and power. 

CHOKE VALVE 
C"MAIN JET 
F''COMPENSATOR TUBE 
G"IDLING JET 

Fig. 4. View showing the Ford 4-cylinder carburetor disassembled. See names of parts on the illustration. 
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Fig. 5. Part sectional view of assembled Ford 4-cylinder carburetor, together with the dash controlled main jet adjusting 
valve. The button operating this valve is located on the instrument panel at the extreme right; pulling the button out closes 
the choke valve in the carburetor, turning the button in a counter-clockwise direction enriches the fuel and air mixture, as ex
plained in the text. Points of adjustment are also shown. 

WINFIELD MODEL "S" CARBURETOR 

This carburetorl is of the plain tube type. It is 
available for updraft or downdraft use. In it are 
incorporated a number of exclusive features. 

The throttle is of special design which in com 
tion with a new type of twin venturi throttle chamber 
and double well float chamber gives three successive 
stages of carburetion (each independently controlled) 
The three stages are the 1:dling, intermediate, and 
high speed ranges and correspond approximately to 
closed, half, and wide-open throttle positions. 
Each stage overlaps the other just the amount 
necessary to maintain the correct fuel mixture ratio 
throughout the entire throttle range from closed to 
open position. The only moving parts are the 
throttle and the float mechanism. 

Construction and Operation 
The throttle valve is a circular wedge shaped 

disc having the surface of its rim or outer edge 
curved so as to form a section of a sphere. The 
center of curvature of this surface is at the center 
of the throttle. The throttle shaft passes through 
the throttle edgewise at a diameter midway between 
the thick and thin edge and also passes through the 
center of curvature. The throttle chamber is bored 
approximately .002" larger than the diameter of 
the throttle disc so that the curved surface of the 
throttle does not actually touch the wall of the 
throttle chamber even when fully closed. When the 

1Used extensively on racing cars and is sold for replacement 
purposes for any make of car. Winfield Carburetor Company , 
Ltd., P. 0. box 698, Glendale, Calif. 

Fig. 1. The Winfield model "S" three stage carburetor. 

throttle is closed any movement toward open posi
tion will have imediate effect on the side with the 
thin edge. This is the second stage or the inter
mediate side. 

The side with the thick edge merely maintains its 
clearance of .001" and does not produce an appre
ciable opening until the throttle is approximately 
half open. This is the high speed side or the third 
stage. 

Illustration, Fig. 4 shows how the throttle and the 
partition containing fuel delivery tubes B and C 
divide the throttle chamber into two separate 
venturi. This partition is shaped so as to give 
maximum venturi effect without restricting the 
air flow. 
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Fig. 2. The throttle in idling position. 

Idling or first stage. Delivery of the fuel for 
idling takes place through two holes in the wall of 
the throttle chamber. When the throttle is fully 
closed all the fuel is discharged through the upper 
hole and the lower one acts as an air bleed. (Fig. 2). 
As the throttle opening is steadily increased the 
lower hole is gradually brought into action by a 
tapered slot in the thick edge of the throttle. (Fig. 3). 
By proper locating and sizing of the holes and slot 
the correct fuel mixture is maintained throughout 
the idling range. 

Fuel to the Idling system is supplied from the 
idling tube located in the intermediate well. Ad
justment of the idling mixture is provided by an 
adjustable air bleed. See (Fig. 5). 

Fig. 3. The throttle in intermediate position. 

As the throttle opening is gradually increased 
beyond the idling range the air velocity in the inter
mediate speed venturi becomes sufficient to cause 
delivery of fuel from the intermediate multiple jet 
spray tube shown at B in (Fig. 3) cross sectional 
view of spray tube shown at (Fig. 6). 

This tube is supplied with a heavy fuel mixture 
from the air bled intermediate accelerating well 
shown in (Fig. 5). As the throttle opening is 
further increased the suction on the spray tube (B) 
becomes greater and fuel is delivered in proportion 
to the air pa::;sing through the intermediate venturi. 

Fig. 4. The throttle in wide open position. Both mixing 
chambers or venturi in action. The high speed spray tube is 
~hown at C. 

The high speed or third stage. When the throttle 
reaches half open position fuel delivery is just com
mencing in the high speed venturi. As the throttle 
is opened farther the fuel delivery from the tube (C) 
increases in proportion to the air flow. This spray 
tube is supplied from the hi!?jh speed well shown in 
(Fig. 5). The air slots in the partition containing 
the multiple jet spray tubes (B & C) supply air to 
the annular channels around the tubes and serve 
to atomize the fuel more thoroughly. 

Fig. 5. Cross sectional view of the float bowl. 

Fig. 6. Cross sectional view of spray tube. 

Fuel delivery or spray tubes. The intermediate 
and high speed venturi or mixing chambers each 
have their own separate system of fuel delivery. 
Each has its own multiple jet spray tube (Fig. 6) 
which is in turn connected with its individual accel
erating well. Economical adjustment may be made 
on the intermediate for ord.inary driving ranges 
whereas the high speed range may be set for full 
power and speed. 

The compensating accelerating wells. The ac
celerating wells are two small reservoirs of fuel which 
supply a richer mixture during acceleration. When 
the throttle is suddenly opened and the suction at 
the spray tubes is increased an excess of fuel is 
drawn from these wells until the restricting effect 
of the adjustint:, needle orifice takes place. 

These wells are air bled and are especially designed 
for this type of carburetor. See air bleeder (Fig. 5 ). 
The wells are proportioned so as to have the correct 
capacity for each particular size of carburetor. 

The air bled wells also have a compensating effect 
upon the fuel flow and maintain the desired fuel to 
air ratio throughout the entire operating range. A 
separate adjusting needle is provided to restrict the 
fuel flow from the float chamber into each well. 

Adjustments 

Perform the following operation before starting 
to adjust the carburetor. Screw down in a clock
wise direction all the three needles-this means the 
high speed, the intermediate and idling adjustment 
needles. Do not turn these needles down too tight 
because too much force will distort the needle seat. 
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The intermediate adjustment needle is always the 
one closest to the idling adjustment screw. Now 
open the idling adjustment needle one full turn, (16 
not,ches). Open the intermediate and high speed 
needles the number of turns specified in the followin~ 
approximate adj.uslrnent table. 

Four cylinder engineR 
Six cylinder engines 
Eight cylinder engines 

Idle 
1 turn 
1 turn 
1 turn 

Int. 
2 turns 
2 turns 
2 turns 

High 
2U turns 
2,72 turns 
3 turns 

Final adjustments should never be made until the engine is 
up to normal operating temperature. 

Figure 7. (left) Position of adjusting needles on an updraft 
float bowl. 

Figure 8. (right) Position of adjusting needles on a down
draft float bowl. 

Fig. 9. Throttle stop adjustment: The idli:ng speed of the 
engine is regulated by the throttle stop screw located on the 
side of the throttle chamber. Turn this screw in for a faster 
idling speed: turn it out for a slower speed. Set the idling 
speed fast enough so there is no tendency for the engine to die 
when the throttle is closed quickly. Lock the throttle stop in 
place with the "hex" lock nut. 

Idling mixture adjustment: R;etard ~he spark. The idl~ng 
mixture is controlled by the Idhng AdJustment Valve which 
is located beside the marking "IDL." This adjustment is an 
air bleeder. Therefore, screwing it in gives a richer mixture; 
screwing it out (anti -clock wise) gives a leaner mixture. This 
is not the idling speed adjustment-it only regula tes the idling 
mixture. If the engine idles too fast be sure to follow the 
instructions givenin Fig. 9. 

Intermediate needle adjustment. \Vith the engine running 
on approximately quarter throttle and spark advanced set 
the intermediate needle a t the leanest point that gives maximum 
revolutions for this throttle opening by moving the needle up or 
down one or two notches at a time. 

Two to four notches less opening will give better economy for 
continuous driving. 

In order to set high speed adjustment approximately c-orrect, 
it is necessary to know the exact number of notches that the 
intermediate needle is set at. Therefore, turn the intermediate 
needle down, counting the number of notohes. As soon as the 
count is obtained, turn the intermeuiate needle up to the setting 
you found correct. 

High speed adjustment. Now set the high speed needle to 
the number of notches given the following table. These settings 
a re only approximate. 

On 4 cylinder engines, set the high speed 4 to 8 notches more 
than the intermediate adjustment. 

On 6 cylinder engines, set the high speed 8 to 12 notches more 
than the intermediate adjustment. 

On 8 cylinder engines, set the high speed 12 to 16 notches 
more than the intermediate adjustment. 

To get the correct setting it is necessary to run the car on a 
grade that permits forty-five miles per hour or more at wide 
open throttle and then set the high speed adjustment at the 
least number of notches that will give maximum speed. The 
adjustment should be moved about four notches for each trial. 

This should always be done if possible as this is the only way 
to get a correct setting of the high speed needle that will give 
maximum performance without excessive gas consumption. 

Float level. Symptoms that show an improper float level. 
If the level is too low, the adjustment will act lean and hesitate 
when the engine is accelerated at low speeds. If the level is 
too high, a thoroughly warmed up engine will stumble when the 
throttle is opened. In general, the performance of the engine 
improves as it gets hotter when the float level is too low. The 
reverse is true when the level is too high. 

How to check the float level. Have the car on a level floor. 
Screw out the level plug in the float bowl. With the level plug 
removed allow the engine to idle slowly. Then shut engine off. 
If the gas is easily in sight of the plug hole, the level is correct . 
If the gas flows out of the hole, it is too high and should be 
lowered. If the gas cannot easily be seen, the level is too low, 
and should be raised. 

To chanoe the float level, remove the cover of the float bowl. 
To raise the level, bend the float lever up towards the cover. 
To lower the level, bend the float lever down away from the 
cover. By measuring the distance from the float chamber 
cover to end of the lever, the exact distance the level is being 
changed will be known. Assemble again, and recheck, using the 
same method as above. 

TILLOTSON MODEL "J" CARBURETOR 

This carburetor is a plain tube type of carburetor 
incorporat.ing both low ~nd high speed adjustable 
air bled nozzles or jets. 

Auxiliary features incorporated into this car
buretor are: a positive acting accelerating pump 
which supplies an additional amount of gasoline for 
accelerating purposes; a power jet which auto
matically induces a slighlty richer mixture of 
gasoline when maximum power is required; a spring 
controlled choke relief valve which relieves sensitivity 
of choke shutter operating during cold engine periods. 

Adjustments1 

Before starting engine, close the main or high 
speed cross bar adjustment by turning to the right, 
or up, until it seats. (Do not force needle tightly 
against its seat) then open to the left, or down three 
(3) complete turns. 

Close the idle (low speed) adjustment to its seat 
by turning to the right, or in, then open three
fourths (%) of a turn to the left, or out. With the 

IFrom instruction literature of the Tillotson M anufacturing 
Co., Toledo, Ohio. 

carburetor thus adjusted, start engine and run until 
thoroughly warm. 

With spark fully advanced, open the throttle to a 
point where engine is running fast enough to drive 
the car approximately thirty (30) miles an hour. 
With engine thus running, gradually turn the main 
(high speed) adjustment slowly to the right, until 
the engine slows down quite noticeably for want of 
fuel-then turn in the reverse direction from one
eighth to one-fourth (.Ys to U) of a turn which will 
be found to be the approximate correct adjustment. 
Provision for maximum power is automatically 
supplied by the power jet, so always adjust for 
economical road performance. 

Close the throttle fully and with the spark re
tarded, set the idle stop screw to run engine slightly 
faster than is desired for normal idling speed. Now 
turn idle (low-speed) adjustment to the left, or out, 
thinning the mixture until a noticeable engine flutter 
or missing occurs. At this point, turn in the reverse 
direction, or in, to a point where the engine fires 
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evenly. Again reset the stop screw to operate the 

engine at the proper idling speed. Engine should 
now be run at approximately thirty (30) miles per 

hour for a few seconds; the purpose of which is to 

clear the manifold of any fuel which may have 
collected. Close throttle :md, recheck idle adjust-

ment. 

Fig. 1. View of Tillotson model "J" carburetor showing 
points of adjustment. 

Service Pointers 

High fuel consumption: Carburetor adjusted improperly. 

Loose main nozzle in carburetor; choke shutter must be in 
full open (horizontal position) when dash control button is 
pushed all the way in; gasoline level in carburetor lower than 
prescribed. 

Dirt or grit deposited in the carburetor by the gasoline will 
restrict the fuel flow especially at high speeds and if carburetor 
is readjusted without first cleaning, high fuel consumption will 
result at all intermediate speeds. 

Late ignition timing, incorrectly adjusted distributor breaker 
points and spark plug gaps. 

Semi or full automatic spark control remaining in the retar,ded 
position. 

A lack of or incorrect lubrication of wheels, transmission and 
differential; dragging brakes and tight bearings; high engine 
friction due to newness or tight bearings. 

Lack of speed and power: Examine and remove any collec
tions of dirt found in the carburetor channels, main nozzle or 
power jet. 

Choke shutter must be in wide open position. 

Throttle shutter must be in wide open position when accelera
tor pedal iB puBhed all the way down. 

Power jet not operating. 
Examine fuel pump or vacuum tank to determine that fuel 

flows freely to carburetor; tighten all connections. 
Examine ignition timing and check with manufacturers 

specifications. 
Examine spark plug gaps and distributor breaker points, see 

that they are thoroughly clean and check with manufacturers 
specifications. Where double breaker points are used, as 
on some eight cylinder engines, it is very important that they 
be correctly synchronized. 

Compression must be normal and 'unifoun in all cylinders; 
valve tappets set to car manufacturers specifications. 

High test fuels boil at comparatively low, teml?eratures and 
when used during warm weather, some.tiines form gas pockets 
in the fuel pump, vacuum tank, fuel line or carbfu-etor. This 
condition will cause an uneven running or complete stalling of 
the engine. 

Spark plugs of a type specified by manufacturer should always 
be used. 

Improper idling: When an improper idling condition of the 
engine is noted, and caused by carburetor, proceed as follows: 

(a) Remove and clean main nozzle and idling tube. 
(b) Inspect throttle shaft for undue wear which will allow 

an excess of air to be drawn into the carburetor at that point. 
(c) Air leaks at manifold connections; windshield wiper 

and carburetor flange. 
(d) Engine and ignition irregularities mentioned above 

should also be considered. 

Hesitation or so called flat spots: When this condition is 
caused by the carburetor, the fault is generally traceable to impuri
ties deposited in the carburetor by the gasoline, as referred to in 
the preceeding paragraphs or-

(a) Carburetor adjustment too rich for hot engine condi
tions during summer months or too lean for colder engine condi
tions in winter; improper relationship of throttle shutter and 
low speed discharge hole; high test gasoline boiling in fuel 
system. 

(b) Faulty high tension ignition wires which will allow spark 
to jump before reaching spark plugs especially when throttle is 
suddenly opened putting a heavy load on ignition system; 
engine and ignition irregularities as discussed in previous 
paragrapt. . 

Float mechanism: The float, inlet needle and seat mech
anism is of the conventional overhead type. If occasion de
mands that gasoline level be readjusted, remove the upper half 
of carburetor which contains this mechanism, turn upside down 
and with the floa t lever resting on the inlet needle, carefully 
bend float lever to give a distance of one and thirteen sixteenths 
(1 1%) inches from face of gasket to top of float. Bend float 
lever stop to allow float to travel five-sixteenths (U6 ) inches. 
Gasoline levels are carefully determined by the manufacturer 
and should not be changed except when new service parts are 
installed. 

Important: When dis-assembling "J" carburetor for inter
nal observation or service, it is first necessary to loosen or remove 
float cover screws then remove accelerating nozzle plug screw and 
accelerating nozzle. 

SCHEBLER MODEL "T" CARBURETOR 

The model "T" carburetor is designed for use on 

internal combustion engines of the automobile and 

truck types where extreme flexibility is required. 

Type of carburetor: Plain tube. 

Features: Provides for independent economy 

and power mixtures to obtain maximum economy 

without sacrifice of power; carries accelerating pump, 

also warming up device for cold weather starting 

and warming up; independent idle adjustment; only 

one visible adjustment. 

Starting and warming upl: Pull dash control 

button to extreme start position, turn on ignition 

switch, release clutch, and step on starting switch 

button. After the engine fires, immediately move 

1From instruction~ literature of The \Vheeler-Schebler Car
buretor Co., Flint, Mich. 

the dash control in partly or to where the engine will 

operate satisfactorily. As the engine warms up 

move dash control further in gradually. Do not 
use dash control any longer than is necessary. When 
the engine is hot do not use the dash control. 

If trouble is experienced in starting a hot engine 

open the hand throttle about half way but do not 

use the dash control. When dash control button is 

pulled all the way out for starting, this is what 

happens: lever (Q) is pulled up and this closes the 

air intake disc tightly. Lever (E) is attached to 

lever (Q) by a cross shaft and lever (E) operates 

lever (.T) which in turn cracks open the throttle 

disc for starting. Lever (E) also operates lever (I) 
which moves forward and raises the warming-up 

needle valve (D) out of its seat at (U) and supplies 

the required amount of extra fuel for warming up. 
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Fig. 1. Schebler model "T" carburetor side view showing 
acrelerating pump and dash choker control. 

Fig. 2. Side view showing the starting cam and warming up 
needle device. 

Control hook-up: The dash control is hooked up 
by clamping the dash control tubing (0) in the dash 
0ontrol clamp (F) with the end of the tubing extend
ing about Yt6" through the clamp. The dash control 
wire (P) is clamped in the binding post (G) so that 
the button on the instrument board when pushed in, 
is about Yt6" away from the instrument board. The 
dash control lever (Q) is shown in the position up 
against its stop (R) which is the "run position". 

Low speed (idle) adjustment: To check the 
irlle adjustment, warm up the engine thoroughly 
and by that is meant, have a hot engine. Close the 
throttle, retard the spark all the way, (if the car has 
a manual spark control) and then adjust the idle 
stop screw (B) until the engine will not idle less than 
five miles per hour on a level road. Be sure to lock 
the clamp screw (C) (the one with the head) after 
adjusting the screw (B). 

After having obtained the proper engine idling 
speed, then check the idle adjustment. The idle is 
made leaner by turning the valve screw (A) out 
(counter clockwise) and made richer by turning it 
in (clock-wise). With the idle screw (A) screwed 
all the way in, the idle should be rich and the engine 
should roll. Turn the screw (A) out, a little at a 
time, until the engine no longer rolls but runs 
smoothly. This will give a smooth idle adjustment.. 
In cold weather carry the idle just under or slightly 
leaner than the rolling point and in warm weather 
just over or slightly richer than the lean, faltering 
point. 

N ole: Do not attempt to set the idle speed ad
justment at (B) before a reasonable idle adjustment 
(A) is made first.. 

High speed adjustment: The high speed adjust
ment (K) is controlled by the high speed needle, 
symbol No. 166 and this is located inside the car
buretor. A small body plug (L) at the left of the 
idle adjustment (A) can be removed from the 
carburetor body, then a small slender screw driver 
can be inserted down through this hole into the slot 
of the high speed adjusting screw and in this way 
the high speed can be made rich or lean. Turning 
the high speed adjustment to the left or counter
clockwise gives a richer mixture and to the right or 
clockwise gives a leaner mixture. This adjustment 
should never be changed from the original factory 
setting except under very special conditions, such as 
high altitudes and in exceptionally hot climates 
wlwre a very high grade of fuel is always used. It is 
advised that this adjustment be made by an author
ized Schebler service station. 

Metering pin: The metering pin (V) meters the 
amount of gasoline flowing through the main nozzle; 
giving a richer mixture for power above 40 m.p.h., 
or on a hard pull with an open throttle. The meter
ing pin is controlled by the vacuum in the manifold 
above the throttle. 

Fig. 3 (left). Side 
view showing the con
trol hook up. 

Fig. 4 (right). End 
view showing the accele
rating pump (N) and 
warming up n€flle 
valve (D) and metering 
pin (V). 
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CARBURETORS USED ON 1932 PASSENGER CARS 

MAKE OF CAR MODEL MAKE OF MODEL OF DOWN OR SIZE 
CAR CARBURETOR CARBURETOR UPDRAFT 

--------------------
Auburn ................... , ... 8-100 Stromberg UR0-21 u 1%' 
Auburn ....................... 12-160 Stromberg EX-2 2 D ~~· 
Austin ................. . ...... 7 Tillotson M-lOB u %' 
Buick .......•................ 32-50 Marvel TD-1-83 u IX\' 
Buick .................. . ..... 32-60 Marvel TD-2-8 3 u 1%' 
Buick ............. . .......... 32-&J) Marvel TD-33 u 1 'Y16' 
Buick ......... ... ............ 32-90 Marvel TD-33 u ~~· 
Cadillac ......... .. ...... . .... 355-B Own . 5i ... ............. ..... u 2' 
Cadillac ...................... 370-B Detroit Lubricator u 172" 
Cadillac .... ............ ...... 452-B Detroit Lubricator 51 u 172' 

Chevrolet .. .................. . Con'f. B.-\ Carter 235-S D 1U' 
Chevrolet ... .............. .... Con'f. BB Carter 222-S D 1U' 
Chevrolet ......... ........ . ... Con'f. N Carter 222-S D 1U' 
Chrysler, Six .............. . ... CI Chrysler BB' 6Al. 6A2, 6B1, 6B2-> u 1U' 
Chrysler, Eight ... ......... .. .. CP Stromberg DXR-3 D 172' 

Chrysler, Imp. 8 ...... ...... ... CH Stromberg DD-3 3 D 172' 
Chrysler Imp. Cus. 8 ...... ..... CL Stromberg DD-3 3 D 172" 
Cord ......................... L29 Schebler sa u 1U' 

8~~~\~~~::: : : : : : : : : : : : : : : : : : V-9 Stromberg DD-33 D 172' 
W-1 Stromberg UUR-23 u 172' 

DeSoto ..... . ......... ... ... .. sc Chrysler BB4 6Al, 6A2, 6B1, 6B25 u 1U' 
DeVaux .. .. ............. . .... 6-80 Tillotson J-2A u 1U' 
Dodge Bros. Six . . ....... . ... . . DL Chrysler BB\ 6 6Al, 6A2, 6B1, 6B25 u 1U" 
Dodge Bros. Eight ... .. ........ DK Stromberg DXR-3 D 172" 
Duesenberg ... .... ..... , .... .. J Schebler S-EXL-1243 u 172' 

Essex ........................ Terra plane Carter 243-S D 1U" 
Essex (Greater) ... . . . . ......... Super 6 Marvel VE-3 u IU"9 

Ford . . . . ................... .. 8 Detroit Lubricator ····· ··················· D 174' 
Ford ....... . . .......... .... .. 4 Zenith ·u-3· · · · · · · · · · · · · · · · · · · · u 178" 
Franklin (Supercharged) Airman. Series 16 Stromberg u 172" 
Franklin, 12 . ......... , . , ...... Series 17 Stromberg EE-23 D 174' 

Graham Six ... ..... .. ........ . 58 Schebler T u 174' 
Graham Eight ................. 5'7 Detroit Lubricator 51 u 172' 
Graham . . ........ .... .. ...... 56 Schebler T u 174' 
Hudson ... ................. ... Greater 8 Marvel VH-4 u 172'9 
Hupmobile ...... ........... ... H Stromberg DD-3 3 D 172' 

Hupmobile .... ... .......... . .. L Stromberg UUR-23, 1 u 174' 
Hupmobile .. . . ....... .... , . .. . c Stromberg UUR-23 u 174" 
Hupmobile . ............... .... F Stromberg UUR-23 u 174" 
Hupmobile .. .. , ........... .... I Stromberg UUR-2 3 u 174' 
Hupmobile ...... , ... , ......... B Stromberg DXR-2 D 174" 

LaSalle ............ , .......... 345-B Own 
' .Di:>~3i''''"''""''''' 

u 2" 
Lincoln . .................... .. V-8 Stromberg D 172' 
Lincoln . .................. ... . V-12 Stromberg DD-3 3 D 172' 
Marmon .................... .. 16 Stromberg DDR-3 3 D 172' 
Marmon ...................... 8-125 Stromberg UUR-2 3 u 174" 

Nash ................... . .... . 1060 Stromberg E-2 D 174' 
Nash ......................... 1070 Stromberg EE-23 D 1U' 
Nash ..... .. ......... ..... .... 1080 Stromberg ggR-23 u 174" 
Nash . . ....................... 1090 Stromberg R-2 3 u 174" 
Oldsmobile .. ...... ............ F-32 Stromberg EC-2 D 174' 

Oldsmobile . ................. . . L-32 Stromberg EE-23 D 174' 
Packard, 900 .. .... ..... .... ... Light 8 Detroit Lubricator 51 u 172" 
Packard, 901-2 . ...... . ... .. . .. St. 8 Detroit Lubricator 51 u 1~· 
Packard, 903-4 .... .... .... . ... DeL.8 Detroit Lubricator 51 u 1~' 
Packard, 905-6 ............... . Twin Six Stromberg EE-3 3 D 1~' 

Peerless, DeL ....... ......... .. Master 8 Schebler sa u 174' 
Peerless, DeL .............. . .. . Cust. 8 Schebler sa u lU' 
Pierce-Arrow . .. . ...... .. ..... . 51, 52, 53 Stromberg E-2~ D 174' 
Pierce-Arrow .................. 54 Stromberg UUR-23 u 174" 
Plymouth ............... . . . ... PB Chrysler BB-4 4-A2, 4-A3 u 174' 

Pontiac Six .. . ............... .. P/6-32 Marvel AB-3 u 174" 
Pontiac Eight .... ... .. ... .. .. . ~/V8-32 Marvel D-O to D 174'9 
Reo .. ..... ... . ............... Zenith IN 155 ~ D 174' 
Reo ......................... . Royale Schebler sa u 1U' 
Reo .......................... RoyaleCust. Schebler sa u 174' 

Reo ....... ............... .... 8-25 Schebler T u B-2· 
Rockne . .. .......... ... ... .... 65 Stromberg UR-2 u 174' 
Rockne ..... . ................. 75 Stromberg UR-2 u 1~· 
Studebaker .... ............ .... Six 55 Stromberg UR-2 u 1~· 
Studebaker . . .. . ......... ...... Diet. 6~ Stromberg UUll-23 u 1~· 

Studebaker ...........•........ Com'd. 71 Stromberg UUR-2'1 u ~~· 
Studebaker . ............... ... . Pres't. 91 Stromberg UUR-23 u 174" 
Stutz . .................. ..... LAA Zenith 10nDS3 u ~~· 
Stutz . .................... ... SV-16 Zenith 105DS3 u ::.~· 
Stutz . ........................ DV-32 Scheblers S3 u 1Yz" 

Willys-Knight . ............... . 66D Tillotson V-5-D u 174' 
Willys-Knight ................. 95 Tillotson J-3-A u tW 
Willys-Overland .. ... .. ..... .. . 6-90 Tillotson J-1-A u 178" 
Willys-Overland ............... 1 8-88 Tillotson W-5-E u ____ill: __ 

S ee next page for abbreviations and footnote references 
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-Continued from page 57. 

Abbreviations: D: downdraft; U: updraft. 
Footnotes: 'After the first 6548 cars (Schebler TX51-B used prior); 2Two single barrel carburetors used; 3Dual or double 

barrel carburetor; 4Designed by Chrysler Engineers a nd manufactured and serviced by Carter Carburetor Corporation, St. Louis, 
Mo.; 5The different model numbers 6-A1, 4-A3, etc. indicate interim changes in jet sizes but the design of all these models is other, 
wise almost identical; 6For cars built a fter July 1932 (earlier model DL cars used Carter carburetor model C 197-S); 7For cars with 
motor number after 11603 (model L) and 13875 (model C ) . (The UU-2 used prior to this number) ; BApplies to cars built prior to 
approximately Aug. 1, 1932; after this d a te the Stromberg dua l ba rrel downdraft EE-3, 1 ~ • carburetor is used; 9Special; 10Division 
wall on throttle valve and header casting separate the ingoing mixture into two separa te intake manifolds, feeding individually 
each bank of four cylinders of the V block design. 

S. A. E. CARBURETOR FLANGESI 

Nom. 

S. A. E. Standard 
TWO-BOLT TYPE 

Carbureter A B C I E' D Oi :.1 m. ThrC'ad..; F 2 
Ql 

Size Per I nch 

------- ------------

'h JJ/u~ 29
1 32 111to gh '! ' I• 20 6/ l(j ' In 

•Is lJhc 29/ 32 17110 '!,, t; , 20 c./te 'I» 

' I• 11/ts 11;s 1'1. 11132 lif!G 18 ' I s t; , 

' lo I f!" 1'; , 1'1, llh:l 61!6 18 31s 'I• 
1 13fla l'!to !'; , 11/ :t.! 6/i c 18 13/ 32 '; ,2 

1'1. 17!ts 111132 23116 13/ 3'! 3/ s 1G n ;,2 31 18 

1 112 111/t e 1" !n 2'(, 13h.! 31s ll.i 15132 3
116 

1';, 1";,. 121132 213/Jo 15/ 32 7/Jo 14 i ; J6 7
132 

2 2•; ,. 1' ;;, 311s a la:! 7/ JG 14 9
116 7/u 

1 American Coarse (NC) thread. All dimensions in inches. 
' Cnst-Jron Carbureter Flanges.-Fiange dimensions F and G 

shall be increased Ys in. for cast-iron carbureters. 
Side.Outlet Carbure/er Flanges. - The standard flange clim ~nsions 

shall be used with the long diameter of the flange in :~ vertical plane 
·when attaching carbureters of the side-outlet type. 

DUPLEX TYPE 
S. A. E. Recommended Practice 

F 

Nominal Carbureter Size 
Dimension 

1 in. 1),{ in. !Yz in. I% in. 2 in. 

A I~ 
---- 1---------------

B 2% I~ 
-----1-----------------

c 1Yz I% 2!{6 
----1---------------

D 1 ~(6 I),{ 
----1---·1------------

E ~ 16 
-----1----1------------

F 9 / 
- 32 

G l Ys 2.Ys 

H ~8 

Six-bolt flanges are optional on the I, 1),{ and 0-2-in. sizes but 
are recommended for use as necessary on the I%' and 2-in. sizes. 

From the report ot tbe Engine Division, adopted by the Society, Augu.5t Hl28. 

THREE-BOLT TYPE 

Nominal 
Carbu-
retcr A B c 
Size 

------ - --
;Y.l {·i ·H· 1;Y.l 

1 1.Ys }~ 1~ 
1),{ 1% 1;;)- 2-r\ 

All dimensions in inches. 
S. A. E. form <>f thz:ead. 

D E 

----
),{ ),{ 
),{ ft 
-n fo 

F 

Diam. Thres.ds G 
P er l n. 

- - ----
),{ 24 % 
),{ 24 % 
ft 18 ~ 

From the report o ! the Carburet er F ittings Di vi sion, adopted by the Soclct;r 
Aul:;'u st 1915. Last rHision July 1923. 

CARBURETER INTAKES 

S. A. E. Recommended Practice 

The nom inal diameter of the carbureter air intake shall be 
the inside diameter, which shall vary by even qua,rter inches 
so as to take standard tubing sizes as listed in thG present 
S. A. E. Recommended P~:.actice for Flexible Steel Carbureter 
Tubing. This also applies to the outlet of carbureter air
cleaners, air-heaters and similar d~vices wherever flexible 
metal tubing is used. 

From tbe r eport o! t be Engine Diyisioo, adopted by the Society Marek 
.1921. 

FOUR-BOLT. TYPE 

Nom. 
Carb. 
Size 

2'/ • 
3 
3'f, 

A n 

2 11/ ,. 2 1/ n 
3'/ " 2'/" 
311

/ ,. 2'/• 

c 

3'/• 
4'/ • 
4'/ • 

1 American Coarse (NC) thread. 

D E' F 
Di:~.m . Threads 

Per Inch 

•; . 16 
'/ ,. 14 
1/; 13 

AU dimensions in inches. 

1The above is reprinted from the S. A. E. Handbook, 1931, 
1932 edition, issued by the Society of Automotive Engineers, 
Inc., 29 West 39th Street, New York City, N.Y. 
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GASOLINE MILEAGE TESTERS 
Gasoline mileage testers can be obtained which 

will accurately indicate the miles per gallon of 
gasoline an automboile gasoline engine consumes 
under any driving or traffic condition and are of 
particular advantage to automobile salesmen and 
carburetor service men who must at times prove 
performance when a customer complains that he is 
not obtaining the mileage that he should. 

Two makes are illustrated and described oelow; 
the Penberthy and the Zenith. With either of these 
instruments tests can be made or stopped at any 
time, and refilled while car is running. They are 
easily attached by hanging over the door glass and 
are held in place by rubber vacuum cups. Operation 
is simple and test is accurate. Either tester can be 
used with fuel systems using gravity, fuel pumps, or 
vacuum tanks. The distance covered by trip 
odometer multiplied by ten is the actual miles per 
gallon. 

The Penberthy Mileage Tester or Flowscopel 

The Penberthy mileage tester consists of a 
graduated glass bulb of 1/10th of a U. S. gallon 
capacity, priming bulb and air vent control all 
mounted in one unit. Gasoline resisting rubber 
tubing for making connections is included. 

The Penberthy Injector Company state that the 
flowscope feature is very useful to demonstrate the 
effect of excessive choking, of wide open accelera
tion, free-wheeling, etc. on gasoline consumption, 
to non-technical persons. The size of the stream 
falling down the glass 
container indicates 
the amount of fuel 
the engine is using at 
any instant. The 
tester can also be 
used as an emergency 
fuel feed to drive a 
disabled car. 

--Air Vent Control 

Read 
Speedometer 
When Gasoline 
Le .. ·el•s at 
These Points 

Connect to _. ~. / 
Tube from Fuel Tank Vacuum Cup _,- . 

atFueiPump ~c I l 

\~1"l1 Urburetor 

p,;mi ~g Bull. ~ •nd VaNes 

<;~~0 

~ 
'---<.:.-~;c:::_ 

fuel Tank 

Fig. 1. This schematic drawing shows the relative positions 
of gasoline tank, of Penberthy tester, of fuel pump and of 
carburetor. The fuel line is disconnected at one point only
on the filter side of the fuel pump. A tester tube is attached to 
the disconnected fuel line and the other to the pump. The 
tester priming bulb draws the fuel from the rea r tank a nd fills 
the tester. The air valve is opened whenever filling or testing: 
otherwise, it is closed and the tester acts as a syphon, auto
matically feeding from the rear t ank into t.he engine fuel pump 
as required. 

Fer a test the vent is opened. Syphon action stops and the 
fuel in the glass measuring c11mtainer starts down. Exactly 
1/lOth U . S. gallon is consumed as the level drops from the 
upper to the lower graduation mark. Speedometer readings 
are taken at these two points and the distance covered multi
plied by 10 gives the "miles per gallon." 

On cars with a vacuum tank the fuel line is disconnected at 
the carburetor only. The tester receives its fuel from the 
vacuum tank and feeds directly into the carburetor. The 
vacuum tank operates normally. 

Fig. 2. Penberthy mileage tester or flowscope. 

The Zenith Mileage Tester2 
The Zenith mileage tester consists of a graduated 

glass bulb of 1/ 10th of aU. S. gallon capacity, auto
pulse electric fuel pump, and a three-way control 
valve, all mounted in a convenient frame. Rubber 
tubing of "antimony red" rubber, a material which 
stands up remarkably under the action of gasoline, 
is included, also two electric leads for operating the 
electric fuel pump. 

Fig. 3. View showing the Zenith tester hooked over the 
glass of the right front door and held firmly against the glass 
by previously moistened vacuum cups at the rear. 

Rubber hose from tester pump is slipped on fitting attached 
to disconnected pipe from v:otcuum tank or rear tank as the 
case may be. and similariy the hose from tester control valve is 
slipped on fitting attached to carburetor, or engine fuel pump. 

The insulated clip of electrical lead wire is clamped on am· 
meter or switch terminal behind instrument board and ground 
wire clipped to choke button or hand brake. This operates the 
autopulse electric pump. The tester control valve has three 
posit;ions: (1) t o run until ready to test position; (2) to run and 
fill: (3) to test. 

1Made by Penberthy Injector Company, 1242 Holden Ave, 
Detroit, Mich. The Penberthy mileage tester is available with 
1/ 10 imperial gallon or with a metric burette. The instrument is 
manufactured in Canada under the name Autolec by Auto 
Electric Service Co. of Toronto, Ont., Canada. 

2Made by Zenith-Detroit Corporation, Detroit, Mich. In 
addition to 1 / 10 U. S. gallon burettes, Zenith testers are made 
w1th 1/ 10 Imperia l Gallon or 72 Liter burettes for foreign use. 
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EXHAUST-GAS ANALYSIS; RELATION TO CARBURETOR ADJUSTMENT 
Introductory: With the aid of scientifically de-

signed testing sets now on the market, the carburetor 
mechanic unacquainted with chemistry can make an 
analysis of the exhaust gasesl of a gasoline engine 
that will indicate accurately the amount of carbon 
monoxide and other unburned combustible gases in the 
exhaust, which represent a waste of fuel, loss of heat 
energy and menace to health. By following instruc
tions, adjustments of the carburetor can be made 
which will give the correct amount of air in propor
tion to the fuel to provide sufficient oxygen to more 
completely burn the mixture and thus obtain maxi
mum economy or maximum power, or any inter
mediate condition. 

Although the analyzer meter indicates percentages 
of unburned combustibles in the exhaust gas stream, 
the operator can use the indications to form a basis 
for the detection of many engine ills which would 
ordinarily require considerable time and effort. For 
example, if after correct carburetor adjustment has 
been made, and the engine does not perform effi
ciently on a road test the trouble may invariably be 
located in causes which result in poor combustion, 
such as in the ignition timing, weak spark2, retarded 
spark, valve timing, valve clearance, weak compres
sions, or other causes which would permit the non
combustible gases to pass into the exhaust stream 
unburned, therefore by following a process of 
elimination, the causes can be arrived at. 

The limitations of space does not permit a lengthy 
discussion of this subject, except to mention a few 
points of interest from the standpoint of the prin
ciples of operation, therefore a brief description, 
which are excerpts taken from literature of manu
facturers4, follow. 

Moto Vita Combustion lndicator5 
The principle of operation is based upon the ability 

of certain materials when heated, to induce a chemi
cal combination between two otherwise more or less 
inactive chemical substances. In order to make this 
operation clear, it will be necessary to point out a 
few fundamentals in physics and chemistry. 

We know that if a piece of platinum wire, after 
being heated in a Bunsen flame is, while still warm, 
plunged in a stream of coal-gas and air, issuing from 
an unlighted Bunsen burner, the wire will begin to 
glow. The gas is uniting with the oxygen of the air 
on the surface of the platinum, evolving sufficient 
heat to raise the metal to incandescence but without 
flame. The phenomenon is known as surface com
bustion or surface catalysis and is exerted to a sur
prising degree by heated platinum when in the 
presence of oxygen and combustible vapors. 

11n addition to the methods shown on the following pages for 
analyzing the exhaust gases, there are other methods, such as 
absorbing them in various chemical solutions; determining 
their specific gravity, etc. 

2A weak spark comes from a number of causes: Incorrect 
setting of spark plug gaps and breaker points, incorrect syn
chronizing of breaker points, bouncing of circuit breaker at 
high speed, defective coils, defective condenser or automatic 
governor, etc. 

3\Veak compression ineludes such factors as leaky or sticking 
valves, worn piston rings, etc. 

4Notice to those who are interested: By writing to the follow
ing concerns, literature can be obtained which will give more 
detailed information concerning gas analyzers : Moto Meter 
Gauge & Equipment Corp., Toledo, Ohio., manufacturers of 
Moto Vita Combustion Indicator. Charles Engelhard, Inc., 
Newark, N.J., manufacturers of the Enaelhard Air Fuel Ratio 
Analvzer . 

. Joseph Wiedenhoff, Inc., Chicago, Ill., Wiedenhoff 
Carburetor Analyzer. 

_ &ExcerP.ts frQ_m_Ii~era~!l~e of Mo~o ~eter Gauge & Equipment 

In other words, the heated platinum has acted as 
a catalytic agent to produce chemical combination 
between the oxygen and the combustible vapor. 
Moto Vita takes advantage of this phenomenon in 
the following manner: A sample of the exhaust gas 
thoroughly mixed with air, is passed over a cata
lytically sensitive element. This element consists 
primarily of platinum wires connected in the form of 
a Wheatstone bridge circuit, two of the arms being 
bare and the other alternate arms being coated or 
covered to render them non-active catalytically. 
This circuit is shown diagrammatically in Figure 1. 

'"b~ 

~~.._: ~' :____-~1~.....1 

Fig. 1. (left) Showing the elec
trical circuit. Fig. 2. (right) 
Cut-away view of the analyzer 
housing of Moto Vita, model 
''A". 

1f 

' 
Across the bridge, in the well-known manner, is 

~onnected the indicating instrument, consisting of a 
milliammeter with a scale calibrated to read directly 
in percentage of unburned hydro-carbons. The 
opposite corners of the bridge are connected to a 
battery, current from which serves to bring the 
temperature of the wires up to the point where they 
are catalytically active. 

Since both pairs of wires are suspended together 
in the gas stream, the bridge is normally balanced 
and is unaffected by changes in temperature, which 
affect both pairs of wires alike. 

When, however, a combustible vapor is passed over 
this circuit, surface combustion takes place imme
diately on the active wires, which in turn, causes an 
increase in the temperature of these wires. This 
produces an increase in the resistance of these active 
wires, thereby unbalancing the bridge. There is no 
flame produced by this reaction. The heat evolved 
is quantatively absorbed, with a corresponding 
elevation of temperature of the active platinum 
wires. The degree of unbalancing is proportional to 
the concentration or richness of the mixture and it 
naturally follows that the indicator can be calibrated 
in terms of such richness. 

Fig. 3. Model "S" Moto 
Vita combustion indicator 
test set developed for the 
service station, arranged 
particularly to be used as a 
means for checking all 
classes of automotive vehi
cle:~ either in the garage or 
in service. 
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Engelhard Air Fuel Ratio Analyzer! 
The principle of operation is based on thermal 

conductivity (the ability of a gas to conduct heat) 
and the method utilizes this ability of a gas to bal
ance and unbalance an electrical circuit. 

Fig. 4. To operate the Engelhard air fuel ratio analyzer, the 
inlet tube is attached to the exhaust pipe of engine; turn a 
dial and glance at the indicator scale-a ra ting of the efficiency 
of gasoline combustion is immediately obtained and according 
to the rating shown on the indicator scale, adjustments can be 
made to the carburetor, to produce efficient gasoline combus
tion. The above shows the stationary model used in garages 
where a number of carburetor adjustments are made per day. 
A portable model is also available. 

The Englehard air fuel ratio analyzer measures 
the condition of exhaust gases as follows: 

When practical combustion has been attained 
within the engine due to correct carburetor setting, 
the thermal conductivity of exhaust gases is the 
same as air. This corresponds to a reading on the 
instrument scale of thirteen (13 lbs. of air to llb. of 
fuel-the ratio for practical combustion). 

One of the heating wires of the bridge is sealed in 
the air at all times. The other heating wire is open 
to the flow of the exhaust gas. The instrument is so 
arranged that when the carburetor of the engine 
under test is admitting air and fuel in the ratio 
thirteen-to-one the pointer will indicate thirteen on 
the scale. It is to be noted also that with the air-fuel 
ratio of thirteen-to-one, the thermal conductivity of 
the exhaust gas is the same as the thermal conduc
tivity of air. In other words we now have a balanced 
condition-a definite starting point and any change 
in the carburetor setting of this air fuel ratio will 
change the thermal conductivity of the exhaust gases 
and cause a deflection of the instrument pointer 
away from "thirteen". 

As we all know a carburetor can be adjusted too 
"rich" or too "lean". The former results in a waste of 
fuel, the latter in a loss of power. Neither of the 
conditions are conducive to good engine performance. 
The Engelhard analyzer immediately detects these 
conditions. 

If the carburetor is adjusted too "rich", incom
plete combustion of fuel results and hydrogen and 
carbon monoxide will be found in the exhaust gases. 
This combination of gases has a higher heat carrying 
capacity and causes the pointer of the analyzer to 
move in a positive direction to the right hand side 
of the scale. If the carburetor is adjusted "lean" it 
causes an excess of carbon dioxide (product of com-

1Excerpts from literature of Charles Engelhard, Inc., Newark, 
New Jersey, manufactur11rs. 

plete combustion) in excess of air, resulting in free 
oxygen and a greater percentage of nitrogen. Under 
this condition the pointer of the instrument will 
move to the left hand side of the scale. 

The Cities Service Power Prover2 
The research engineers of the Doherty Research 

Co. developed what is known as the Power 
Prover 

Operation: A sample of the exhaust gases from 
the engine is drawn into the Power Prover to be 
analyzed. The result of the analysis is indicated by 
the deflection of the needle pointer on the dial of the 
indicator, which is calibrated to show the per 
centage of unburned or wasted gasoline in the 
exhaust gases and whether or not the engine is 
operating efficiently, fair or poorly. The test re
quires less than two minutes. If engine is not 
operating efficiently, a mechanic can then proceed 
with various adjustments of the engine-without 
guess work. The results of correcting weak ignition, 
incorrect ignition and valve timing and inefficient 
carburetor adjustments are instantly shown, which 
serves as a guide while locating the trouble. 

How it works: Waters is used to furnish the 
necessary suction for drawing the exhaust gas 
sample through the machine. Water also serves the 
purpose of cooling the gas sample to a uniform 
temperature. 

Water enters the machine through the pressure 
regulator (U), and flows through valve (V), cooler 
(G), connection pipe (W) and valve (R) to the 
aspirator (S). Its weight there creates the suction 
necessary for drawing the sample through the 
machine. The water then flows out from the aspir
ator through connection (T) to a suitable drain. 

The flow of the gas sample through the machine 
is as follows: The sampling tip (A) is inserted into 
the exhaust pipe of an automobile, the sample is 
dawn thru sampling line (B) into the distributor 
casting (C). From (C) the sample flows thru the 
cut off valve (D) thence to a relief valve4 (E) and 
liquid filter (F). After being cleaned in the liquid 
filter .t flows upward thru the cooler (G) to the main 
dry filter (H) for further cleaning. From the main 
filter it flows thru a regulating valve (I) to an orifice 
block (LKJ). Orifice (J) releases the excess sample 
not used for analysis. A measured sample is taken 
by orifice (K) and mixed with a measured sample of 
air admitted to orifice block thru orifice (L). From 
the orifice block (LKJ) the gas sample and the 
admitted air flow thru conduit (M) to the analyzer 
(0). However, before entering the analyzer (0) an 
additional sample of air is admitted thru orifice (N). 
In the analyzer (0) the gas-air mixture is ignited 
and burned by passing them over a catalytic wire 
maintained at a sufficient temperature to insure 
complete combustion of the gas-air mixture. The 
amount of burning (amount of B.t.u's contained in 
the gas) is shown electrically on the indicator in the 
form of percentage of combustion efficiency. 

2Excerpts from literature of the Cities Service Oil Company, 
describing the Cities Service Power Prover. 

3The necessary suction for drawing the exhaust gas sample 
from the sampling tip through the machine can also be obtained 
by means of a small rotary vacuum pump driven by an electrical 
motor. Compressed air may also be employed; its action being 
similar to that of water. 

4Qnly when there is a pressure overcoming the vacuum in the 
line B, which occurs sometimes when A is inserted in a very 
small exhaust pipe outlet. 
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D· 
CONTROL BOX 

MASTER~ 
SWITCH~ 

'f RELIEF 
VALVE 

Fig. 5. Front view of Power Prover 

The burnt gases along with the unused gas sample 
from orifice (J) are drawn from the orifice block 
(LKJ) to the collection block ( Q) (through connec
tions back of the panel not shown). The flow of gas 
sample and inlet air are controlled by maintaining a 
constant pressure relationship on th~ orifice block. 
This constant pressure relationship is indicated by 
the manometers, or gauges. From the collection 
block (Q) the waste and the burnt sample flow to 
the aspirator (S) where it is discharged with water 
to a suitable drain thru connection (T). 

Compressed air is used to clean out the sampling 
line (B) and sampling tip (A); connected at con
nector (X) and operated by valve (2). 

Electric current to use is 110 volt 60 cycle, A.C. current, 
although upon special request it can be fitted for other A.C. 
frequen cies and for D.C. A connection is provided on the rear 
of the panel for attaching the electric cord. A master switch 
controls the electrical operation of the panel. In the control 
box the current is rectified to 6 volt D.C. which is supplied to 
the analyzer (0). The indicator is connected electrically with 
analyzer (0). 

The functions of the principal parts follows: 
Sampling tip (A) is designed to obtain a uniform 

sample of the exhaust gases and to eliminate as far 
as possible any dust, dirt, or excess moisture from 
entering the instrument. 

Sampling line (B) is a flexible metallic hose for 
conveying the exhaust gas sample from the sampling 
tip to the panel. The sampling line is attached to 
the connection fitting (C) from whence the sample 
is distributed thru valve (D) to liquid filter (F). 

Relief valve (E) serves to relieve excess pressure of 
the exhaust gas from the sampling line (B), which 
occurs sometimes when the sampling tip (A) is in
serted into a very small exhaust pipe opening. This 
valve should be filled with clean water each day. 
The height of the water in the jar should be kept 
at 2". 

Liquid filter (F) is to assist in the removal of car
bon, condensation and foreign matter from the 
sample. The height of the cleaning liquid in this 
filter should be 1". No other fluid should be used 
except that furnished with the panel to avoid 
shortening the life of the analyzer. The liquid 
should be changed whenever it becomes dirty or 
discolored. 

Gas cooler (G) lowers the gas sample to a uniform 
temperature. The cooler also serves to take out 
condensation moisture from the sample. The cool
ing agent is water. 

Water pressure regulator (U): To obtain a uniform 
flow of gas thru the machine it is necessary that the 
water pressure flowing thru the cooler and aspirator 
be uniform. When properly adjusted by the screw 
(9) the regulator will smooth out fluctuations in the 
water pressure. 

Main or dry filter (H) : From the cooler the 
sample flows thru a dry filter. The filter material is 
cotton. To allow the dry filter to function properly 
it is necessary that the cotton be changed daily. 

Orifice block (LKJ): From the dry filter the 
sample flows left to the orifice block. Herein the 
sample is mixed with air and the measured sample 
is sent to the analyzer. This block contains three 
orifices; (J) on the right by-passes the excess sample; 
(K) in the middle, measures the sample flowing into 
the analyzer and (L) on the left measures the air 
which is mixed with the sample. The analyzer is 
very accurately calibrated to these orifices and it is 
important that they be kept clean or the readings 
will be erratic. 

Analyzer (0): The gas-air mixture from the 
orifice block passes upward to the analyzer, before 
entering the analyzer a small amount of air is mixed 
with it. This small orifice (N) is for balancing the 
analyzer. It is quite important that this be inspected 
daily and kept clean. Within the analyzer is a 
Wheatstone bridge circuit consisting of one active 
cell, one inactive cell and two resistances from the 
other two legs of the circuit. The active cell has a 
catalytic wire kept at a desired temperature, the 
gas-air mixture flows thru this cell and if any com
bustible gas is present it is ignited by the hot 
catalytic wire. 

The increase in temperature caused by combus
tion increases the resistance of the wire, thereby 
increasing the current flow to the indicating instru
ment. The second or balancing cell is of identical 
construction as the active cell. The gas air mixture 
does not flow thru it. The analyzer is supplied with 
a D.C. current of 4-6 volts obtained from the 
rectifier. 

The indicator is a galvanometer, calibrated to 
record the amount of unburnt gases present in the 
sample in terms of combustion efficiency. For ex
ample 50- combustion efficiency means that one-
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half the B.T.U. fed to the engine are leaving the 
engine unburned. A special resistance is provided 
(6) (inside cover) in the analyzer (0) to adjust the 
zero point of the indicator. 

The rectifier (inside of control box) converts 110 
volt A. C. current to 4-6 volts D.C. The rectifier is 
similar to a radio eliminator. It consists of a rectifier 
bank, transformer, choke coil, ballast lamps and 
binding posts. The rectifier is an important part of 
the instrument since it is necessary to keep the 
catalytic wire in the analyzer supplied with the 
proper amperage at all times (1 to 1.1 amperes). 

Aspirator (S) is employed to supply a means for 
drawing the mixture thru the instrument. This is 
operated by the cooling water after flowing thru the 
cooler (G). The amount of suction depends on the 
weight or volume of water employed, which is gov
erned by the speed at which the water flows into the 
aspirator. The water regulator (U) is adjustable by 
means of regulating screw (9). 

Manometers: To know at all times the amount of 
suction upon the orifices it is necessary that t'Yo 
gauges (manometers) be used. The right hand 
guage indicates in inches of fluid the resistance 
which the sample meets in passing to the orifice 
block. The left hand manometer indieates in inches 
of fluid the amount of suction created at the aspirator. 

A suction of 3 .4 inches should be maintained, that is, with 
the left hand manometer at 4.7 inches the right hand mano
meter should be at 1.3 inches. In practice, it is difficult to 
maintain these exact readings. However, the 3.4" differential 
should be kept constant. 

The important valves and their purposes are: 

No. 1 or (D) controls the inlet of the sample into 
the machine. 

No.2 or (X) controls the compressed air for blow
ing out sample line. Never blow air into the Power 
Prover, be sure valve (1) is closed before valve (2) is 
opened and that valve (2) is closed before valve (1) is 
opened. 

No. 3 or (V) controls the water supply to the 
cooler. No. 4 is a pet-cock on main filter (H) used 
for airing out the analyzer. Never permit indicator 
to remain at 50%. Open air cock after every reading. 

No. 5 or (I) is used to relieve a positive pressure, 
indicated when the right hand manometer rises 
above zero. 

No. 6 is an electrical control on the analyzer which 
varies the resistance ahead of the indicator. It is 
used to adjust the indicator to zero when only air is 
flowing thru the machine. 

No.7 or (Q) controls the suction at the aspirator. 
It is connected to the outlet side of the analyzer. 

No. 8 or (R) controls the flow of water from the 
cooler to the aspirator. 

No.9 smooths out the fluctuations in water pres
sure to the cooler and aspirator. When adjusted 
properly the suction should remain constant and 
the left hand manometer should vary but little. 

A table giving the analysis of exhaust gases from 
automobiles, which follows, shows the per cent com-
pleteness of combustion. The scale of the dial of 
the indicator of the Power Prover is calibrated from 
50 to 100 as shown in the left hand column. A 
reading of 80 to 90 indicates efficient operation of 
engine; a reading of 70 to 80 indicates fair operation 
and a reading of .SO to 60 poor operation. Maximum 
combustion efficiency and maximum power are not 
analogous. In some instances, power is obtained at 
a sacrifice of combustion efficiency. In practical use, 
the Power Prover operator determines whether 
maximum power or maximum economy is desired and 
is so guided in his adjustments of the engine. When 
testing an engine in heavy duty work carrying an 
overload, such as trucks with trailers, etc. the ranges 
may vary 5 per cent less. The grade of gasoline 
will also somewhat control the composition of the 
exhaust gases. 

Per Cent 
Complete

ness of Com-
bustion 

50 
53 
5!5 
57 
62 
67 
71 
75 
78 
81 
87 
95 

100 

Lbs.of 
Air per 
Lb. of 

Gasoline C02% Oz% 
g 5.7 1 . 1 
9.6 5.9 10 

10 .1 6.7 1.0 
10.6 7. 5 1 .2 
11 .0 8.2 0.8 
11.5 8.9 0.7 
12.0 9.4 0.6 
12 .6 10.4 0 .4 
13.1 10.7 0 .9 
13 .5 11.5 0.6 
13.9 12 .9 0 .:3 
14 .5 1:3.4 1.1 
16 .7 1:1. 0 2.6 

CO% CH4% H 2% N2% 
13.0 1.7 7.0 71.5 
12 .8 1.4 6.5 72.4 
11 . 2 1 .4 5 . 8 73 . 9 
9.8 1.4 4.8 75.3 
8. 9 1 . 1 4 .4 76 .6 
8 . 0 0 . 8 3 . 9 77 . 7 
7 . 0 0 . 7 3 . 2 79 . 1 
5.9 0.7 2.4 80.2 
4.6 0.8 1.6 81.4 
3 . 8 0 . 6 1 . :3 82 . 2 
1. 9 0 .4 0 . 8 83 . 7 
1.2 0.1 0.2 84 .0 

84.4 

iVfeaninq of the chemic'd symbols used in above table: C02: 
carbon dioxide; 02: oxygen; CO: carbon monoxide; CH4: 
methane; H 2: hydrogen; N2: nitrogen. 

Adjustment of ca'rburetors is never carried to the 
100 per cent completeness of combustion,! which we 
will term the theoretical limit, but rather to about 
80 to 90 per cent of the theoretical. Carbon mon
oxide will be entirely absent only, at or slightly 
beyond, the theoretical air-fuel ratio. In fact, the 
theoretical operating condition is rarely attained. 

Adjustment of carburetor can be made for either 
maximum power, or maximum economy, or for any 
medium between these two factors. When an in
crease in economy is desired, a small sacrifice in 
power is justifiable. Referring to the first column 
of the table under "per cent completeness of combus
tion," the power range would be between 7.5 to 8.5 
and the economy range between 85 to 93, depending 
on the type and use of the engine. 

FACTORS AFFECTING GASOLINE CONSUMPTION 

Some of the principal factors affecting gasoline 
consumption in connection with driving a car are: 
starting, accelerating, idling and decelerating (slow
ing down), road conditions and speed. 

Starting. When starting, the engine is cold and 
uses more fuel than vvhen it is warm. rse the 
choke sparingly. 

Accelerating rapidly from a slow speed or stand
still, such as at a stop signal, in order to get ahead 
of the other car requires considerably more fuel than 
if the car were started at a normal rate. 

Free-wheeling when used in the proper manner 
will effect some saving of fuel. 

Brakes. Speeding up and applying the brakes 
suddenly consumes excess fuel. Speeding up gradu
ally, coasting into stops and gradually applying the 
brakes will effect a saving in fuel. Dragging brakes 
will increase fuel consumption. 

Idling produces a high vacuum in the intake mani
fold thereby usually causing a richer mixture which 

J Because the mixture would be too lean. 
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tends to form carbon and also to dilute the lubricat
ing oil. Permitting th~ engine t? idl~ f~>r long 
periods instead of stoppmg the engme will mcrease 
the average gasoline consumption. Excessive use of 
brakes and decelerating also causes high vacuum and 
produces like results. Anti-knock fuels tend to de
crease carbon formation. 

Racing the engine when standing still will increase 
fuel consumption. 

Road condition. Driving on poor roads requires 
more gasoline than driving on good roads. 

Speed. For the average car, the most economical 
speed is somewhere about 20 to 25 m.p.h., depending 
on the car and the conditions under which it is 
operating. At lower speeds the gasolin.e consump
tion will be slightly greater. The higher the speed, 
the greater will be the air resistance and the power 
required to overcome it, consequently, the greater 
will be the gasoline consumption. When a car is 
driven at 50 m.p.h. even in calm air, the air re
sistance is approximately four times as great as it 
is at 2.5 m.p.h., and nine times as great at 75 m.p.h. 
Tests on a certain car under certain conditions indi
cated that the car consumed about 32 per cent more 
gasoline per mile at 50 m.p.h. than it did at 25 
m.p.h. The increased friction of the various bear
ings in the vehicle and some rear wheel slippage at 
the higher speeds are other contributing causes of 
increased gasoline consumption. (See also "Stream
lining" in Dyke's Automobile Encylcoped1:a.) 

The chart (Fig. 1)1 shows the fuel consumption of 
a typical car at speeds from ten to fifty miles per 
hour. 
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Fig. 1. The miles per gallon at various speeds are shown to 
be: 19.4 miles per gallon at 10 m.p.h.; 20.0 m .p.g. at 20 m.p.h.; 
18.5 m.p.g. at 30 m.p.h.; 16.8 m.p .g at 40 m.p.h.; 14.6 m.p.g. 
at 50 m.p.h.; 12.4 m.p.g. at 60 m.p .h.; and 10.2 m.p.g. at 70 
m .p .h . 

Recent changes in body design have tended to 
reduce wind-resistance, but you must still pay a 
higher price for speed. 

Some of the principal factors affecting gasoline 
consumption which are inherent in the engine itself 
are the condition of: carburetor adjustment, vapor
ization of the fuel, lubrication, ignition, ignition 
timing, spark plugs, cooling, valves and piston rings. 
A clogged air cleaner would also increase gasoline 
consumption and reduce power. 

Carburetor adjustment. If the carburetor is ad
justed too rich there is insufficient air to provide the 
necessary oxygen to support complete combustion 
and unburned fuel will pass out the exhaust in the 
form of carbon monoxide2 resulting in a loss of heat 

units3 as well as fuel, as explained under the subject 
of "Gas Analysis." 

If a sufficient amount of air is provided, burned 
fuel will pass out the exhaust in the form of carbon 
rlioxirle2 and more heat units will be used in the 
engine cylinder so that more work is delivered per 
gallon of fuel. 

If more than a sufficient amount of air is provided, 
termed excess air, the mixture will be too lean, re
sulting in free oxygen and a greater percentage of 
nitrogen in the products of combustion, representing 
a loss of power.4 The excess of oxygen present pro
duces oxidizing flames that may cause burning of 
the exhaust valve. Too lean a carburetor mixture in 
the interest of "economy" is usually offset by 
shortened valve life. 

The greater percentage of carbon dioxide, COz, 
and the less percentage of carbon monoxide, CO, in 
the exhaust gases may then be taken as an indication 
of the completeness of combustion. See table, also 
two paragraphs pertaining to "adjustment of carbu
retors" on page 63. 

·when testing the exhaust gases of an engine the 
combustion efficiency may vary at different engine 
speeds with different carburetors. For example, a 
carburetor with low, intermediate and high speed 
jets may show greatest efficiency just before the 
opening of throttle from low to intermediate, or 
from the intermediate to the high speed jet. 

F1wl vaporization. The gasoline engine is termed 
an internal-combustion engine because the heat of 
combustion occurs inside of the cylinder. When the 
compressed mixture of fuel vapor and air 1s ignited 
it burns, because the vapor unites with ')xygen from 
the air. Gasoline liquid itself cannot burn because 
the oxygen cannot get in close enough contact with 
it. The rapidity with which the mixture burns is 
governed by how finely the fuel is divided so that 
the vapor can mix with the air. The burning or 
combustion of this combustible mixture results in 
intense heat which causes the gases to expand and 
thus the pressure is developed against the head of the 
piston. 

The intensity of the heat depends upon the heat 
value in B.T.U. of the fuel, the weight5 of fuel ad
mitted during the intake stroke, the degree to which 
it is compressed, or the compression pressure, and 
the completeness of combustion. 

1 From "The Automobile Question and Answer Book" pub
lished by the Ethyl Gasoline Corporation, Chrysler Bldg., 
New York. 

2 And other gases in the percentages as shown under the 
symbols in table on page 63. 

a The quantity of heat in fuels is usually measured by the 
British thermal unit (B.T.U.) meaning: the amount of heat 
required to raise the temperature of 1 pound of water 1 degree, 
as from 60° to 61° F. The heat value of ordinary gasoline 
varies between 19,000 to 20,000 B.t.u. per pound. The higher 
the B.t.u. per pound of fuel, the more wo~k obt!J-ined, that is, 
considering other factors equal. 1 B. t . u. IS eqmvalent to 778 
foot pounds of work. A gallon of gasol~ne weigh_s app~oximately 
6ilbs. Different gasolines vary considerably m we1ght. 

4 The cause of the loss of power and also the cause of the 
" popping back" into carburetor when a mixt1:1re is "too lean" 
is explained in Dyke's Automobile Encyclopedw . . An excess of 
air is usually provided to assure complete eombustJon and there
fore fuel economy. An excess of air does not, however, produce 
the maximum power. 

• The greater the weight of fuel vapor and_ai_r admitted to the 
cylinder, greater the power d~veloped .. Th1s IS afi:ected b_y vol
umetric efficiency and varies w1th the engme speed,_ 1 ts maxtmum 
being attained at about three-fourths of the engme maxtmum 
speed. See Dyke's Auto E_ncyclopedia for meaning_ of piston 
displacement, volumetric effictency and compresswn ratw . 



GASOLINE CONSUl\iPTION 65 

Fuels after being vaporized and mixed with air 
have definite limits to which they ran be compressed, 
depending upon the charactPr of the fuel, such as its 
limiting pressures without detonation,6 and also the 
shape of the combustion chamber. 

Vaporization or eva]Jorrrlion of a fuel can be ac
complished by t\vo methods: heating the fuel, and 
by passing air at high velocity over the fuel whieh 
absorbs the vapor; the vapor being replenished by 
the fuel as fast as it is absorbed. 

Practically all automobile engines have some 
means provided in the intake manifold to heat the 
fuel and thus vaporize and prevent the incoming 
mixture from condensing. Too much heat however 
will expand the vapor which gives it a low density 
with the result that less weight of gas can be ad
mitted to the cylinder during the intake stroke with 
a consequent loss of power. The heat should be 
controlled and usually is. A material loss of fuel 
can result if the fuel is not properly vaporized. 

Lubrication. If the oil used for summer, which 
is comparatively heavy, is used in the engine in the 
winter, the oil will congeal on a cold day and cause 
unnecessary \vaste of gasoline in starting. Oil which 
has lost its viscosity will not provide the proper 
piston ring seal with the result that there is a loss of 
compression with a consequent loss of combustion 
efficiency. 

I gnilion. If the spark is retarded too much, or if 
weak, some of the fuel will pass out of the valves into 
the exhaust unburned. Run on advanced spark 
and keep battery charged, especially in the winter. 
Knocking is most noticeable at low engine speeds 
on a heavy pull with an open throttle, because com
pression pressures are then highest. This necessi
tates retarding the spark which has an effect on 
power and economy. Less retarding is necessary 
with anti-knock fuels. 

Ignition timing. If the timing is not correct, the 
spark will occur too early or too late with relation to 
the valve openings. If too early, bad knocking and 
~onsequent loss of power will occur. If too late, 
'oss of power will occur.7 

Spark plugs. Spark plugs may ignite the com
Justible mixture at low pressures but miss or 
1artially ignite the mixture at high pressures when 
jhe throttle is wide open. The spark gap and con
fition of porcelain should be checked at least two 
)I' three times a year in a tester using compressed 
tir. It is important to usc the particul~r make and 
jype of spark plug that is recommended by the 
nanufacturer. This may call for a "cold nwning" 
?lug or "hot running" plug. The spark plug gap 

clearance as recommended by the manufacturer 
should also be maintained. High compression en
gines of present day construction are very sensitive 
to these requirements. 

Cooling. If an engine has a tendency to run cool 
and the temperature drops below normal, it will be 
well to cover the radiator, or a part of it (if radiator 
shutters arc not provided ) as heat is required to 
vaporize the fuel, so that the vapor will more readily 
mix with the air. Where there is a low engine 
temperature, there is usually a "rich" carburetor 
mixture. While heat is very important, the engine 
should not be allowed to get too hot, as this may over
expand the gases with the result that less weight is 
taken into the cylinders during the intake stroke, 
due to its low density. Learn the temperature for 
which the engine is designed to operate and maintain 
that temperature. 

Valves. If the valves leak or stick, the gas in the 
cylinder cannot be fully compressed and a part of 
it will pass by the valves into the exhaust stream 
unburned. 

Valve timing. If valves are incorrectly timed, 
there may be a reduction in the compression pressure 
and fuel that is still burning may pass out the cx
haust.8 

Pistons and fJiston rings. Good compression de
pends upon tight valves and piston rings. If the 
rings and pistons are worn to the point where the 
compressed gas escapes past the rings, then un
burned fuel will likewise pass with loss of power and 
fuel. 

A recommended treatise on carburetor adjustment: Bulletin 
Series, No.4. Interpretation of Exhaust Gas Analyses, by S. H. 
Graf, G. W. Gleeson, and W . H . Paul, 1934. Twenty-five 
cents (as long as available) Engineering Experiment Station, 
Oregon State Agricultural College, Corvallis, Oregon. 

s Anti-knock fuels, such as Ethyl gasoline, benzol-gasoline 
blends and gasolines of high anti-knock rating (obtained by 
controlled refining or cracking process) have the desirable char
acteristic that they can be raised to a high pressure and tem
perature without detonation and therefore utilize more com
pletely the heating value of the fuel, resulting in an increase of 
power and decrease of fuel consumption. The extent to which 
a fuel produces knocking is determined by its octane rating. 
The higher the rating, the less is the tendency to knock. 

Gasolines, at the present time, are divided into three classes 
which may be defined as "Third-Grnrle," "Regular" and " Pre
miwn." The ratings which follow represent averages of many 
gasoline brands. The "Third-Grade" type of gasoline usually 
has an octane rating of 58 to 60 and does not contain any 
tetraethyl lead; the " Regular" gasoline usually has a rating of 
68 to 70 and many of the brands in this group contain a small 
quantity of tetraethyl lead; the "Premium" grades are rated at 
76 or higher and practically a ll contain tetraethyllead. 

7 See pages 2!)1 and 202 of Dyke's .tlutomobile Encyclopedia 
for the proper time for spark to occur. 

s See Dyke's Autiomoblc Encyclopedia for the effect of valve 
timing (see pages 61 and 62) . 

TESTING DEVICES FOR ENGINE TUNE-UP 

Where to obtain testing devices for engine tune-up work: opens and capacities; coil testers for locating defective coils; 
battery testers and chargers; engine testers embodying in their 
construction an ammeter, voltmeter, vacuum gauge, compres
sion gauge, neon tube, adjustable spark gap, etc., according to 
the unit selected (various combinations available); test stands 
for generator, starter, distributor and magneto testing; com
plete engine tune-up equipment in one unit for electrical and 
mechanical testing. 

Ignition, Compression, Carburetion). Free literature will be 
nailed to readers of this book by writing to the firms mentioned 
oel ow. Mention specifically the devices on which you desire 
iterature. (See also, Addenda pages 40--14 of Dyke's Auto
•wbile Encylclopedia.) Vacuum testers, such as the m ercury 
ube or oauge type, materially assist in obtaining the proper 
arburetor adjustment. When adjusting carburetor at idling 
peed, the adjusting screw should be turned to give the highest 
•ossible steady vacuum reading; compression testers for test- Allen Electric and Equipment Co., Kalamazoo, Mich.; 
ng engine compres;;ion; ignit:on timing light for ar·r·urately and .Joseph Weidcnhoff, Inc., ChicaJ!:o, Ill.; Burton-Rogers Co., 
tui ckly checking the igni tiun timing and automatic spark ad- (Hoyt Yolt and amnwterR), 857 Boylston St., Boston, Mass.; 
·ance whil e tloe engine is running . As the light flashes, the The Elcc·tric H eat Control Co., Cleveland, Ohio; United 
iming mark on the tlywheel will appear as if "la.ndiny still; l\lotors Service, Inc. (attention Service Engineer. Branches 
on denser te~ters for testing condensers fur leaks, shorts, in 24 cities). See also pages 60, 75. 

Sec also page 690 of Dyke's Automobile Encyclopedia under: "Testing I nstruments fur Engine Tune-up Work." 



MISCELLANEOUS TABLES 

Decimal Equivalents in lnches5 and Millimeters of Regular Twist-Drill Sizes1 

-
lDeb DK1ma! Wu~'! M.M. I ncb Dec1mal Wire M .M. I ncb Decimal W1re M.M. W1rt 

loeb Decimal M.M. Inch D« unal letter M.M. Inch Decimal letter M.M. 

.0135 80 .05118 1.3 . 104 37 Letttr - - - -
01378 .35 .052 55 1063 2. 7 

.0145 79 .053 15 1 .35 . 1065 36 
!£, .01563 .055 54 . 10827 2.75 

.01575 . 4 05512 1 .4 ,(, .10938 
016 78 . 05709 1.45 . 11 35 

.01772 45 .05906 1.5 . 11024 2 .8 

.018 77 0595 53 . Ill 34 

.01969 5 .06102 1 .55 . 113 33 
02 76 ~~ • . 0625 . 11417 2. 11 

.021 75 .06299 1 .6 . 11 6 32 
02165 .55 0635 52 .11811 3 . 
0225 74 .06496 I 65 . 12 31 

.02362 .6 .06693 I 7 . 12205 3 . 1 

.024 73 067 51 Ys . 125 

.025 72 .0689 I . 75 . 12598 3 .2 
02559 65 .07 50 12795 3.25 

.026 71 .07087 1.8 1285 30 
02756 . 7 07283 1.85 12992 3 .3° 
028 70 .073 49 13386 3 . 4 
02925 li9 0748 1.9 . 136 29 
029531 . 75 .07ti 48 . 1378 3 5 

~~' .OJI GS 07677 1. 95 1405 28 
.03125 ~(. 07813 ~(. 14063 

0315 1 8 0785 47 . 141 73 3 . 6 
03~ fi7 .07874 2. . 144 27 
03:! ljlj .08071 2.05 . 14567 3 .7 
03:Hti 85 081 46 . 147 26 

g~~ -1 3 1 65 082 45 . 14764 3.75 
.9 .08268 2. 1 . 1495 25 

o:JG \,4 08465 2. 15 . 149tll 3 .8 
037 tiJ 086 44 . 152 2·1 
0374 . 95 .08661 2 . 2 15354 3 9 
038 62 .08858 2 . 25 154 23 
03\l ti l 089 43 % 156.25 
03937 I. 09055 2 . 3 . 157 ryry 

04 GO 09252 2.35 15748 4 . 
041 59 .0935 42 ! 59 21 

. 04 134 1. 05 ;{, 09375 If> I 20 
042 ss 09449 2.4 16142 4 . 1 
0·1~ 57 096 41 16535 4 . 2 
04331 1.1 09646 2.45 l fif· I() 
04528 1.1 5 . 098 40 1un2 4.25 

.0465 56 . 098431 2.5 1692\l 4 .3 
~(,~ 04688 .0995 139 ttin.; 18 

g·:~~~ l 1.2 . 10 15 38 "(., 17188 
I I . 25 10236 2 .6 . 173 17 

17323 4 4 . 24803 6 3 34252 8.7 
177 16 ).> 25 E 11 { 2 34375 
17717 4. 5 25 197 6 4 34449 8 .75 

. 18 15 .25591 6 5 34646 8 8 
18 11 4 .6 257 F 348 s 
182 14 . 25984 6·.6 35039 8 .9 

. 185 13 261 G :!5433 9 
18504 4 .7 26378 6 7 358 T 
1870 1 4 . 75 ''C. 26563 .35827 9 . 1 

;(6 1875 . 26575 6 . 75 'l(, 35938 
188\JS 4.8 266 H .3ti22 9 . 2 
189 12 .26772 6 .8 364 17 9 .25 

. 101 II 27Hi5 6 9 3GtiH 9 . 3 
10291 4.9 272 I 368 u 
1935 10 27559 7 37008 9 . 4 
196 9 .277 J .37402 9 .5 
19685 5. .27953 7 I Ys 375 
199 8 281 I( 377 v 
2007!1 5 . 1 ~{ • . 28 125 37795 9 .6 
20 1 7 28346 7 2 38189 9 7 

'l{, 203 13 28543 7 .25 38381i 9. 75 
204 6 2874 7 3 38583 9 .8 
20·172 52 .29 L 386 w 
2055 5 29134 7 . 4 3897G 9 . 9 
20titi!l !) 25 .295 ~ ! "(, 39063 
~Otilit\ 5 .3 295~8 7 5 3937 10 
20H 4 '!(, 29tiSS . 397 X 
2126 5 4 299~ 1 7 .6 404 y 
2 13 3 302 N 1 ~ {2 -106'25 

. 2 165-1 5 5 303 15 7 7 413 z ,, 2 1875 30512 7 . 75 41339 10 5 
220·17 5 6 30709 7 8 2~(, 42188 
221 2 .311 02 7 9 43307 11 . 
22HI 57 ~. 3125 '~• 4375 

. 22ti3!l 5 . 75 3 1196 8 . 45276 II. 5 

.228 I 31G 0 l~(, 45313 
22835 58 3189 8 I ~ ~n 46875 

. 23228 5.9 32283 8 2 472H 12 . 
234 A 323 p 31(, . 4843R 

·~ .23438 3248 8 .25 . 49213 12 .5 
23622 6 32677 8 3 Yz . 5 
238 B 21(, 32813 . 51181 13 . 

. 24016 6. 1 33071 8 . 4 33(, .51563 
242 c 332 Q 1~2 53125 
24409 6.2 33465 8 .5 53 15 13 .5 

.246 0 33858 8 6 "(, . 54688 

.24606 6 25 339 R 55118 _14_. ~ 

1 From catalogue No. 39 (copyright 1939) of Chicago-Latrobe Twist Drill Works, by permission. 
2 The word '"wire!' denotes wire-gauge size. The word "letter" d enotes letter size of standard listed drills. 

American National Pipe Thread3 (Briggs Standard) T ap-Drill Sizes 

Pipe Size Threads Root Diameter Tap I>Till 
Small End o{ 

Inches por Inch Pipe and Gaqe S ize Decimal Equivalent 

lfe 27 .3339 R . 339 
a;. 18 .4329 'I•• . 437 
% 18 .5676 l1f.. .578 
1/z 14 .7013 Zlfn . 719 
lf. 14 .9105 so; .. . 921 

1 ll'lz 1.1441 1 Vn 1.156 

a From catalogue No. 26 (copyright HJ38) of The L. S. Starrett Company, by permission. 
4 See page 707 of Dyke's Automobile Encyclopedia for meaning of ··root diameter," "pitch diameter," etc . See 

also page 1048 for other miscellaneous tables, etc . a See also page 113 this book for another table of decimal 
equvalents. 
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American National Coarse and Fine Thread Dimensions 
and Tap-Drill Sizes3• 4 
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d=depth= p x .649519 
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Threads Outside Pitch Root Tap Drill Decirnal per Inch 

Dicuneter Diameter Diameter 7Ji0.fh?.~'X Equivalent of 
NC NF NS Inches Inches Inc hen Tap Drill 

.... 80 .o6o·o .0519 .0438 %. .0469 . ... 56 .0730 .0614 .0498 54 .0550 
64 .... .0730 .0629 .0527 53 .0595 

72 .... .0730 .0640 .0550 53 .0595 
56 .... .0860 .0744 .0628 50 .0700 

64 .... .0860 .0759 .0657 49 .0730 
48 .... .0990 .0855 .0719 47 .0785 .... 56 .0990 .0874 .0758 45 .0820 
.... .... 32 . 1120 .0917 .0714 45 .0820 

····· 36 .1120 .0940 .0759 44 .0860 
40 .. .. . 1120 .0958 .0795 43 .0890 
.... 48 . 1120 .0985 .0849 42 .0935 .... 36 .1250 .1070 .0889 40 .0980 
40 .. .. .1250 . 1088 .0925 38 . 1015 

44 .... .1250 . 1102 .0955 37 .1040 
32 ... . . 1380 .1177 .0974 35 .1065 
... . 36 . 1380 .1200 .1019 34 .1110 
.... 40 .1380 .1218 .1055 33 .1130 .... 30 .1640 . 1423 .1207 30 .1285 
32 .. .. .1640 .1437 .1234 29 .1360 
.... 36 .1640 .1460 . 1279 29 .1360 .... 40 .1640 .1478 . 1315 28 .1405 
24 .1900 . 1629 .1359 25 .1495 ... . .... 28 .1900 .1668 .1436 23 .1540 
.... 30 .1900 .1684 . 1467 22 .1570 

32 .... .1900 .1697 .1494 21 .1590 
24 .. .. .2160 .1889 . 1619 16 .1770 .... 28 .2160 .1928 .1696 14 .1820 .... 32 .2160 . 1957 .1754 13 .1850 
20 .... .2500 .2175 .1850 7 .2010 

28 .... .2500 .2268 .2036 3 .2130 
18 · .. .. .3125 .2764 .2403 F .2570 

24 .... .3125 .2854 .2584 I .2720 
16 .... .3750 .3344 .2938 5/\s . 3125 

24 .... .3750 .3479 .3209 0 .3320 
14 .... .4375 .3911 .3447 u .3680 

20 .... .4375 .4050 .3726 2%. .3906 
13 .... .5000 .4500 .4001 2%. .4219 

20 .... .5000 .4675 .4351 %9j .. .4531 
12 ... . .5625 .5084 .4542 31;64 .4844 

18 .... .5625 .5264 .4903 ll/u .5156 
11 .... 

6250 I .5660 .5069 '%: .5312 
18 .... .6250 .5889 .5528 3%. .5781 

10 .... .7500 .6850 .6201 21fl% .6562 
16 ... . .7500 .7094 .6688 11/u .6875 

9 .... .... .8750 .80~8 .7307 4~,, .7656 
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QUESTIONS AND ANSWERS ON I~TERNAL COMBUSTIO~ E~GINE FUELS 

Q. 1: What is gasoline? 

A. 1: Gasoline is a prod net of petroleum. The average gasoline 
contains approximately 85 per eent carbon and li"i per cent 
hydrogen by weight, being close to 0.7 50 specific gravity or 
56° Baume. This however is not exact as there is a range 
below and above these figures. Gasoline being composed 
principally of carbon and hydrogen is therefore a hydro
carbon fuel and for this reason the gasoline engine is some
times termed a "hydrocarbon engine." 

Q. 2: How is gasoline made ? 

A. 2: Ga~oline is distilled from mineral oil (petroleun1 ) . 

Q. 3: What is meant by distillation? Name some of the liquids 
obtained from distillation of petroleum. 

A. 3: The process of distillation consists in heating a liquid until 
i t gives off gases just as water, when heated, gives off 
steam. The gases are then cooled until they condense 
which means until they become li quids. A mixture made 
up of a number of different li quids can often be separated 
into its co~ponent parts by this process. Crude oil 
(petr oleum) is a very complicated mixture and distillation 
is used to separate it into many useful products such as 
naphtha, benzine, gasoline, kerosene, engine oil, vaseline 
and various greases. 

Q. 4: What is the effect of temperature on the volatility of a 
liquid? 

A. 4: Temperature makes a great difference in the volatili ty of 
liquids; for instance, thick, heavy oil is not volatile at the 
ordinary temperature of the atmosphere, but is volatile 
when heated. 

Q. 5: Is gasoline a very volatile liquid? 

A. 5: Gasoline is very volatile at the ordinary temperature of 
the atmosphere. I t is so volatile that it must be kept in 
ai r- tight tanks, for it would entirely evaporate if left ex
posed to the ai r . Gasoline vaporizes easily, and as the 
vapor is heavier than air, it sinks to the ground. 

Q. 6: Explain testing of gasoline with a hydrometer. 

A. 6: Testing gasoline with a hydrometer was the method used 
a few years ago. It is used as follows: Fill a glass tube 
with gasoli ne and insert the hydrometer, which will float. 
The gravity of the gasoline is determined by the depth to 
which the hydrometer sinks in it. A scale is graduated on 
the upper portion of the hydrometer and the scale reading 
at the level of gasoline indicates the specific gravity. The 
scale usually runs from 60 to 80 and is known as the Baume 
scale for liquids lighter than water. 

Q. 7 : Is gravity a complete indication of the merit s of a gaso
line? 

A. 7: Gravity is no longer an accurate test of the merits of the 
fluid, the only really accurate test being from a maximum 
and minimum boiling-point. It is, of course, not practical 
for the average owner to make such tests, and the best rule 
is to purchase from a reliable distributor, who handles gaso
line manufactured by responsible distillers. 

Q. 8: What is a better test to determine its volatility? 

A. 8: The volatility of gasoline is clearly indicated by directly 
measuring its boiling-points. This is done by distilling 
the gasoline. This test is briefly explained as follows: A 
flask (i llustrated Fig. 1) is fi lled with 100 cubic centimeters 
(about~ pint) of gasoline and after inserting a thermometer 
in the gasoline, heat is applied by means of a Bunsen 
burner. The flask is sealed so that no vapors can be lost 
and a brass tubing (T ) leads from the flask to a water 
cooled condenser and thence into a tube graduated into 
cubic centimeters. In this manner, the vapors given off by 
the heated gasoline a re condensed back into liquids and 
then led to the graduated tube where they can be measured. 

The heat applied to the gasoline is gradually increased and 
the temperature of the gasoline is closely noted on the ther
mometer. After a certain length of time, the gasoline will star t 
to boil, vapor will be given off, it will be condensed and will drop 
into the graduated tube. When the first drop falls into the 
graduated tube, the thermometer is read and this temperature 
is called the "initial boiling-point." 

The heat is again gradually increased until 10 cubic centi
meters have passed over into the graduated tube at which time 
the thermometer is read again. You will note that 10 cubic 
centimeters is 10 per cent of the 100 cubic centimeters with 
which we started. The temperature at this point is known as 
the "ten per cent over point." 

The heat is once more gradually increased and the same proc
ess repeated to find the 20, 30, 40, 50, 60, 70, 80 and 90 per cent 
over points . 

I Thermometer 

Ftuk 

~~ .8 
11~ Bunsen " }f Burner I ... ,, 

1 L' 

if f 
0 

9 ~ .<2._ 

Fig. 1. Laboratory still for making distillation test. 

The last 10 per cent usually has a very poor volatility and 
the temperature will be increased to 400° or more before the last 
drop of liquid will vaporize. .Just as t he last drop leaves the 
flask, that is , when the flask becomes dry, t he temperat ure is 
read and this is the final boiling-point generally termed the 
"end-point." 

In actual practice a number of r efinements are made in the 
testing apparatus and in the procedure, in order to eliminate 
errors. The general principles of the test are, however, as 
described. 

l\lany large purchasers of gasoline specify their r equirements 
by stating that the initial boiling-point must be between two 
certain specified temperatures and the end-point must be be
tween two certain specified temperatures. Those that are very 
particular also speci fy the temperatures for 20 , 30, 40, 50, 60, 
70, 80 and 90 per cent over. They frequently have the gasoline 
tested in laboratories to make cer tain that the refiner has lived 
up to the specifications. 

The distillation specifications for "United States Government 
Motor Gasoline" as published in Bulletin V V-G-101 (dated 
.July 21, 1931) are as follows : "When the thermometer reads 
75° C. (167° F.) not less than 10 per cent shall be evaporated. 
·when the thermometer reads 140° C. (284° F.) not less than 50 
per cent shall be evaporated. When the thermometer r eads 
200° C. (392° F.) not less than 90 per cent shall be evaporated." 

The disf1"llation specifications for a more volatile gasoline 
known as Motor-Fuel V ("a grade of motor fuel which is suitable 
for ambulances, fire engines, emergency vehicles, military and 
naval equipment and for other equipment under adverse con
ditions of starting and acceleration") is described by Federal 
Specification Bulletin V V -M-571 (dated July 21, 1931) as fol
lows: "When the thermometer reads 70° C. (158° F.) not less 
than 10 per cent shall be evaporated. ·when the thermometer 
reads 125° C. (257° F.) not less than 50 per cent shall be evapo
rated. When the thermometer reads 180° C. (356° F.) not less 
than 90 per cent shall be evaporated." 

Q. 9: What three types of gasolines are obtained from petro
leum? 

A. 9: Cashinghead gasoline, straight-run gasoline and cracked 
gasoline. 

Q. 10: Briefly describe the method by which each type is ob
tained. 

A. 10: Cashinghead gasoline is obtained by condensing natural 
gas obtained from the oil wells. It is usually forced through 
heavy oi l during the process. 

Straight-nm gasoline is made by a straight distillation 
process somewhat similar to the method described in the 
test in Answer 8 . 

Cracked gasoline is the process applied to the crude oil 
after the straight-run gasoline has been extracted. The 
remaining heavy oil is subjected to high temperature and 
high pressure, ter med "cracking," as it breaks down the oil 
so that a certain percentage is turned into vapor which can 
then be condensed. 

Q. 11: Which method is used to manufacture most gasolines 
now sold at filling stations? 

A. 11: A blend of gasolines made by each of the three processes 
described above . 
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Q. 12: How are anti-knock fuels produced and what are their 
desirable characteristics? 

A. 12: Sec footnote 6, page G:i. 

Q. 13: How is Ethyl gasoline made and what ib its advantage·~ 
A. 13: Ethyl gasoline is made by adding Ethyl fluid to a good 

grade of gasoline. Ethyl fluid is a liquid composed of 
tetraethyl lead, ethylene dibromide, ethylene dichloride 
and a small amount of oil soluble dye. To be called 
"Ethyl gasoline" a sufficient amount of Ethyl fluid must 
be added to produce an anti-knock or octane rating of 76 
or more. Ethyl does not speed up the burning of the fuel 
nor does it slow it down, but it allows higher pressures and 
temperatures without detonation, thus permitting high 
compression engines to develop their full power and 
efficiency. It is not possible to state in very simple terms 
a satisfactory theory of detonation and the action of anti
knock agents. It bas been shown that detonation is al
ways preceded by partial oxidation of the fuel ahead of t he 
flame front (the fuel combines with some oxygen before 
the flame reaches it) and that anti-knock agents reduce this 
oxidation. They are, therefore, believed to be anti
oxidants preventing the charge from undergoing oxidation 
until the actual flame passes through the cylinder. The 
exact explanation of how or why they do this is still un
known. Evaporation of Ethyl gasoline leaves a red stain 
of dye which is not a lead compound and is not injurious 
to engine parts. 

Q. 14: What is the meaning of octane rating? 

A. 14: It is an arbitrary measurement of the anti-knock char
acter istics of a fuel. See Duke";; Automobile and Gasoline 
Engine Encyclopedia. 

Q. 15: What are the octane ratings of the three grades of gaso
line defined as "Third-Grade," "Regular" and "Pre
mium"? 

A. 15: See footnote 6, page 65. 

Q. 16: To start a cold engine, should the throttle be wide 
open? Why? 

A. 16: It is advisable, while the engine is cold, to avoid opening 
the throttle fully, as the fuel vaporizes much more readily 
in the suction or partial vacuum which exists in the mani
fold while the throttle is partly or completely closed. 

Q. 17: What pract ice is better than continually readjust :ng 
carburetor or operating dash choke control in cold weather? 

A. 17: In very cold weather it is advisable, instead of readjust
ing the carburetor or using the dash control continuously, 
to cover part of the radiator surface, so that normal temper
ature is maintained under hood. The automatic choke 
control is now used on several cars in place of the conven
tional choke control operated from the instrument panel. 
It gives the proper mixture ratios at all temperatures and 
at all speeds and relieves the driver of this operation while 
starting engine and while running a cold engine. 

Q. 18: What unfavorable action sometimes happens with 
exceedingly volatile gasoline in warm weather? 

A. 18: In some parts of the country there is so great a range in 
the constituents of the gasoline sold that the lighter or more 
volatile fractions may, in warm weather, boil in the carbu
rator, under normal operation of the car and cause a failure 
due to flooding. Boiling of gasoline also sometimes occurs 
in the fuel lines causing failure of the fuel supply. This 
condition is termed "vapor lock." In this case, the heat 
supply to the carburetor may be disconnected, while care 
should be taken that the gasoline supply line from the tank 
to carburetor does not approach exhaust pipe, cyli nder 
walls, or other heating influences. 

Q. 19: Why does a cold engine consume more gasoline than a 
warm engine? 

A. 19: The mixture in the cylinder must contain a sufficient 
propodion of vapor in order to be combustible. Cold 
gasoline g,ives off a very small percentage of vapor, and that 
percentage is further decreased as the vapor comes in con
tact with the cold cylinder walls, causing it to condense 
back to liquid gasoline which is non-combustible. Thus a 
very great quantity of gasoline is necessary under the~e 
conditions in order to obtain the required amount of vapor. 

Only the vapor is ignited. The unvaporized or heavy 
parts of the gasoline divide into three paths: (1) part 
settles in the inlet manifold; (2) a part passes into the 
cylinder and out the exhaust valve in an unburned state; 
(3) a part passes down the cylinder walls and into the 
crank case , washing off the oil lubrication and diluting the 
lubricating oil. This explains the importance of quickly 

heating and vaporizing the gasoline, and the opening of the 
rhoker v:>lvP. u s soon as it is possible to do so without 
back-firing. 

<.). 20: Can grain alcohol be used for gasoline engme fuel and 
does it have to be mixed with gasoline? 

A. 20 : It can be used alone provided the engine is started and 
warmed up on gasoline. When the engine is hot it can be 
started on alcohol. If gasoline and alcohol are mixed, the 
blended fuel can be used in the same way as gasoline is 
used. If the amount of alcohol in the mixture exceeds 10 
to 15 per cent, readjustment of the carburetor is desirable 
to maintain the normal engine horsepower. If grain alco
hol or mixtures upwards of 50 per cent with gasoline are 
used, it probably would be well to have the compression 
ratio of the engine inf'reased in order to get better thermal 
efficiency and slightly more power, thus compensating for 
the fact that more alcohol is required than gasoline to per
form the same service. 

Q. 21: Will alcohol injure the engine? 

A. 21: The fuel lines and tanks would require the use of ma
terials that resis t corrosion; for instance, the use of galvan
ized or tinned iron, aluminum, and, to some extent, the 
presence of solder on float,., etc., may cause trouble. 
Alcohol mixtures cannot be used with cork floats which are 
usually sealed with shellac. 

Q. 22: Can denatured alcohol be used as a fuel in automotive 
gasoline engines? 

A. 22: Yes, provided the denaturants are not such as to cause 
corrosion. A discussion of the relative merits of denatured 
alcohol and gasoline as internal combustion engine fuels 
will be found in Rureatt of Jllines Bulletin No. 43: Com
parative Fuel Valu es of Gasoline and Denatured Alcohol. 
Although the tests reported by the Bureau of l\Iines were 
made some 25 years ago on stationary engines, recent tests 
have shown that the results are entirely applicable to 
modern automotive engines. 

Q. 23: What other fuels can be used as a substitute for gaso
line? 

A. 23: Benzol and some other liquids obtained in the distillation 
of coal are suitable for use in gasoline engines and some 
premium-price motor fuels are blends of benzol with gaso
line. ·when used alone, benzol has the disadvantage of 
solidifying at a temperature of 42° F. The "heat value per 
gallon"' of benzol is 15 per cent greater than that of gaso
line so the fuel consumption on a volume basis should be 
less with benzol than with gasoline. 

Not only grain alcohol but wood alcohol is a possible 
gasoline engine fuel. 

Gaseous fuels carried under pressure (compressed gases) 
have been used successfully with automotive gasoline 
engines. They require special mixing valves in place of the 
conventional carburetor. It i:s possible also to run gasoline 
engines on producer gas made as required from wood, 
charcoal or coal. However, this requires that the engine 
be equipped with a portable suction-type gas generator and 
makes its operation and maintenance more complicated. 

Q. 24: How is a gasoline tank repaired? 

A. 24: Repairing a fuel tank is a hazardous undertaki!Lg on 
account of the danger of explosion from gas f':lmes I!J- the 
tank which arc very difficult to remove. It IS adv1sable 
to h~ve fuel tanks repaired by a specialist familiar with 
su~h work who has the proper equipment for tC'sting for 
leaks, cleaning, removing gas fumes, and repairing. 

Q. 25: What is the definition of volume? 

A. 25: See Duke's A.utomobile anrl Gnsoline En!iine Encyclo
pedin. 

Q. 26: What is the definition of volumetric efficiency? 

A. 26: See DykP' s Automobile anrl Gnsoline Engine Encyclo
perlin. 

Q . 27: What is the definition of oxidation? 

A. 27: See Duke's Automobile nnd Gnsoline Engine Encyclo
pedia. 



70 Supplement to DYKE'S AUTOMOBILE ENCYCLOPEDIA (ADDENDA) 

FORD V -8 DUAL CARBURETOR AND MANIFOLD1 

Dual Manifolding 

Current production passenger cars are equipped 
with a dual down-draft carburetor and dual intake CHOKE VAL,IE...::~~~/} 
manifold, which give the same results as would be 
obtained from two separate 4 cylinder manifolds and 
carburetors. 

Fig. 1. Outlines the intake manifold for the right hand 
barrel of the dual carburetor. This portion of the intake mani
fold supplies the fuel, air mixture to cylinders 1, 4, 6 and 7. 
Firing order: 1-4-6-7. 

Fg. 2. Illustrates the intake manifold for the left hand 
barrel of the carburetor which supplies the fuel, air mixture to 
cylinders 5, 8, 3 and 2. Firing order: 5-8-3-2. 

With the exception of a small passage-way be
tween the two manifold cores, at the windshield 
wiper and distributor vacuum brake connections, 
the two intake manifolds are entirely independent 
of each other and not connected. 

These connecting passage-ways at the windshield 
wiper and distributor vacuum brake connections, 
serve the purpose of steadying the vacuum at these 
points, giving the steady vacuum characteriM,ics of 
an 8-cylinder engine. Had these two manifolds not 
been connected at these points, the vacuum for the 
windshield wiper, and the distributor vacuum brake, 
would be unsteady at low speeds, as with 4-cylinder 
engines. 

Dual Carburetor 

The dual carburetor used on 1934 Ford V-8 cars, 
uses one float chamber and float valve, one choke 
valve, and one accelerating pump. The discharge, 
however, from the accelerating pump is equally di
vided between the two carburetor barrels. To sim
plify the carburetor explanation, the one barrel of 
the carburetor only, will be explained, as the opera
tion of both is identical 

Idling fuel supply: The fuel from the carburetor 
bowl passes through the main metering jet and is 
drawn upward as indicated by the arrows in Figure 
3. 

Air enters this gasoline stream from the carbu
retor throat, as shown. This mixture or emulsion of 
gasoline and air then travels downward to the idle 
discharge holes. 

In normal operation, with the throttle closed to 
the correct throttle plate position for idling as indi
cated by the dotted lines (speed equivalent to from 
5 to 7 miles per hour), the lower discharge hole only, 
is subjected to intake manifold vacuum. The other 
idle discharge hole being above the throttle plate, 
is not affected by this intake manifold vacuum, and 
for this reason does not discharge any fuel with the 
throttle in this position. 

The lower idle discharge holes are provided with a 
means of adjustment (see fuel idle adjustment). 

Choke: The carburetor is provided with an unbalanced 
choke valve, into which has been incorporated an air bleeder 
or poppet valve. 

When the carburetor is choked, the throttle plate is auto
matically open to the correct position for starting. For this 

1 Applies to 1934-1935 models. From Ford Service Bulletin 
(Copyrighted) by permission. 
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Fig. 3. View showing the idling fuel supply and throttle 
plate position while carburetor is choked. 

reason it is neither necessary nor desirable for the operator 
to pull out the throttle button when starting. 

Throttle plate position while carburetor is choked is shown 
in Fig. 3. 

In this position the throttle plate is directly opposite the 
upper idle discharge hole. In this position the stream of air 
passing around the throttle plate draws the fuel from both 
upper and lower discharge holes, whereas, in the normal idling 
position, as indicated by the dotted line, the fuel is 
drawn from the lower discharge hole only. 

While the idle discharge holes both supply fuel when the 
carburetor is choked, the main discharge nozzle (see Figure 4) 
supplies the bulk of the fuel in full choke position. When the 
carburetor is fully choked everything below the choke valve is 
subjected to intake manifold vacuum and all fuel discharge 
openings (except pump discharge nozzle) supply fuel. 

However, when the carburetor is not choked, the entire fuel 
supply for the engine for all speeds up to 25 miles per hour, is 
supplied from these idle discharge holes. 

The choke butterfly valve has been mounted off-center so that, 
with the exception of the full choke position, the air flow 
through the carburetor throat, has a tendency to push the 
choke valve open. However, this does not necessarily mean 
that the car can or should be continuously operated with the 
choke button in part choke position. 

Continued operation with the choke button out will result 
in an over-rich mixture and crankcase dilution. However, the 
unbalanced mounting of the choke valve lessens the pof'sibility 
of carburetor flooding, even where the operator neglects to 
push the choke button all the way in. 

In full choke position, the choke valve is held firmly in place 
and a lock is provided to prevent the air stream from opening 
the choke valve. 

To supply the necessary air to the carburetor, an air bleeder 
or poppet valve has been built into the choke plate, which, as 
the vacuum in the carburetor throat increases, will open. 

The opening of this poppet valve, and the rush of air flowing 
through it, makes considerable noise, which should attract the 
owner's attention to the fact that the choke button is out, and 
will continue to make this noise until the choke button is 
pushed, either all the way in, or to a part choke position. 

The choke button should be pushed all the way in as soon as 
the engine has warmed up sufficiently to permit it to run 
smoothly on a normal mixture. 

Main fuel supply: Starting at a speed of approximately 25 
miles an hour, the main fuel supply discharge nozzle supplies 
all the fuel on up to approximately 75 miles per hour, at which 
time the by-pass or power jet also cuts in. 

The fuel, as was the case with the idling fuel supply, passes 
through the main metering jet. From this jet the fuel travels 
upward on an angle to the main discharge nozzle in the second
ary venturi, as shown in Figure 4. 

These main fuel supply jets 40-9533B are available hr serv
ice and can be removed or installed with K. R. Wils::m wrench 
V-133. A slightly smaller jet 40-9533C is available for opera
tions in high altitude. 

As the fuel is drawn from the main fuel supply tube, the 
idling fuel supply passages are emptied into this main fuel sup
ply tube. As soon as the idling fuel supply tubes are emptied, 
the air entering at the air opening in the carburetor throat 
(see Figure 4) completely surrounds the main fuel supply tubes, 
and is fed in small bubbles into the fuel stream. This feeding 
of small air bubbles into the fuel stream at several places, 
forms an emulsion of the fuel, making the fuel lighter in weight, 
and more responsive to throttle plate movement, 
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Fig. 4. View showing the main discharge nozzle and float 
level. 

The venturi designated as primary venturi (see Figure 4) in
creases the rate or speed of the air flow. The secondary venturi 
opening as it does, above this restriction, and discharging below 
the point of greatest restriction in the primary venturi, takes 
full advantage of the unbalanced pressures, or the difference in 
pressure at the two ends of the secondary venturi, namely, 
atmospheric pressure at the upper end, and the stepped-up 
vacuum at the lower end. In this way an even higher velocity 
for the air stream is obtained in the secondary venturi. 

Float level: As indicated in Figures 4 and 5, the correct float 
level for these carburetors is l ~z" from the lower side of the float 
bowl cover gasket. 

Since this carburetor is of the plain tube type, the float level 
is of more importance than it was on the air vane operated type 
of carburetor. However, a tolerance, either plus, or minus, 
of ~{2 " is permissible. 

A float level gauge, V-134, shown in Figure 5, is now avail
able from K. R. Wilson. This float level gauge is placed in the 
drain plug hole and the engine is then permitted to idle. This 
permits the checking of the carburetor float level under operat
ing conditions ·with a fuel pump pressure of approximately 3 
lbs. The correct float level is measured from the lower side of 
the float bowl cover gasket, and should be not more than Y2" 
and not less tb.an :{6" . 

F1g. 5. View showing the float level gauge. 

Check the level with the engine idling, measuring the level 
with a 6-inch flexible scale. 

When the float level gauge is installed in the drain hole of the 
carburetor, the fuel level in the carburetor bowl is duplicated 
in the glass tube of the fl oat level gauge, and the measurement 
can be made from the surface of this gasoline in the glass tube 
to the float bowl cover gasket, as shown in the illustration, Fig. 5. 

An accelerating pump is provided to slightly enrich the mix· 
ture for rapid acceleration. 

Movement of either the foot or hand throttle causes move
ment of the accelerating pump. An accelerating pump inlet 
check valve is provided to prevent the accelerating pump from 
pumping the fuel back into the float bowl. (See Figure 6.) 

The pressure on the gasoline exerted by the accelerating 
pump in its downward movement opens the spring loaded valve 
directly beneath the piston, and permits the gasoline to be 
forced out through the accelerating pump discharge tube and 
nozzle. However, a restriction has been provided to meter the 
gasoline and minimize the possibility of flooding. 

THROTTlE 
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Fig. 6. View showing the accelerating pump. 

'When the movement of the accelerating pump piston is too 
rapid to permit the flow of the gasoline through this restriction, 
the accelerating pump stroke duration spring is compressed. 
In this way the pressure exerted by the accelerating pump can 
never be in excess of the tension of the accelerating pump stroke 
duration spring. 

When the throttle is completely open, the accelerating pump 
has moved to the bottom of its stroke, mechanically opening 
the economizer by-pass valve, at which time the economizer 
by-pass becomes a power jet, and the restriction already men
tioned, becomes the metering point for the flow of fuel. 

This power jet cuts in at about 75 miles per hour, or at a 
throttle position under heavy load conditions, equivalent to 75 
mi les per hour on level roads, with the passenger car. 

Servicing 
With the exception of the idle speed adjustment, and the 

throttle plate position adjustment for idling speeds, the carbu
retor is entirely automatic in action, and will require no atten
tion, other than the keeping of the various passage ways clear 
and free from obstruction. However, it is possible with dirty 
gasoline, for small particles of dust to enter and become wedged 
in the various metering orifices, restricting the flow of gasoline, 
and resulting in a lean gasoline-air mixture. 

The remedy for this condition is to remove various jets and 
force a stream of compressed air through the opening, to remove 
any foreign bodies that may have lodged in them. 

Both idle jets, both main fuel supply jets and the power jet 
as well as the check valve and all passageways should be 
cleaned in this manner. The fuel pump screen and sediment 
chamber should a lso be cleaned. 

A suitable special socket wrench, V-133, for the main fuel 
supply jets, has been developed and is available from K . R. 
Wilson. These jets are easily removed with this wrench which 
should be a part of every dealer's equipment. 

Never attempt to clean carburetor jets by running a wire 
through them. This practice will result in an enlarging of the 
fuel orifice, with the result that the carburetor mixture will be 
enriched and become unbalanced. 

A carburetor mixture, either too rich, or too lean, will result 
in high gasoline consumption. 

The carburetor is adjusted on each car before the car leaves 
the factory. However, the adjustment is set on the rich side 
so as to compensate for a slight stiffness in the new motor. For 
this reason the carburetor must be readjusted after the break
ing-in pe1·iod. This adjustment should be made on every new 
Ford car at the time of the 300-mile inspection. 

Adjustment: The idle apeed of the engine should be set by 
means of the throttle plate adjusting screw (see Figure 6) to a 
speed equivalent to five miles per hour . 

Idle mtxture adj~tstment. Have the engine well warmed up and 
be sure that there are no air leaks at intake manifold or wind
shield wiper or distributor vacuum connections. The idle speed 
should be set as outlined above. 

The fuel idle adjustment valves shown in the illustration con
trol the quantity of the gasoline-air mixture for low speed 
operation. 

The turning " out" of the valves gives a richer mixture. The 
turning "in" of the valves gives a lea ner mixture. Adjust one 
side of the carburetor at a time. Turn the valve in slowly until 
the engine begins to lag or run irregular, then slowly turn out 
until the engine begins to "roll." Finally, very slowly, turn in 
the adjustment again just enough so that the engine run!! 
smoothly for this speed. This adjusts the mixture for one side 
of the carburetor; follow the same procedure for the opposite 
side cf the carburetor. 

Ordinarily the correct adjustment will be with thP fuel idle 
adjustment screws both % to U turn open. 

It may be necessary after making these adjustments to re
duce the engine speed back down to from five to seven miles 
per hour by means of the throttle plate adjusting screw. 
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AUTOMATIC CARBURETOR CONTROL (DELCO-REMY)t 

Purpose: The Delco-Remy automatic carburetor 
control unit (model 498-C3), replaces the conven
tional hand choke and not only properly controls 
the carburetor mixture ratio for quick starting at 
any temperature but further accurately controls the 
fuel mixture for all conditions of engine operation 
during the warm-up period. It is fully automatic 
in operation. 

Operation 

The carburetor control unit is mounted on the 
carburetor riser where its operation is governed by 
changes in carburetor riser temperature, manifold 
vacuum and carburetor air inlet velocities. A short, 
positive linkage connects the control lever with the 
carburetor choker fly. The choking action is con
trolled by a spiral spring of thermostat metal and a 
bellows. Engine vacuum collapses the bellows, ro
tating the thermostatic spring to relieve the tension 
on the choker fly, immediately after starting, to lean 
the mixture. The spiral thermostat spring, vvhich is 
connected between the control lever and the bellows, 
increases or decreases the amount of tension on the 
choker fly according to temperature and gradually 
decreases the choking action during the warm-up 
period until it is completely eliminated when the 
engine becomes warm. 

The four stages of the initial starting and warm
up period, during which the principal carburetor 
corrections are necessary, are cranking, initial run
ning, part throttle and acceleration. 

Cranking. When the engine is cold and the crank
ing operation takes place, the choker fly in the car
buretor air horn is in the closed position. During the 
cranking period, excessive quantities of gasoline must. 
be drawn into the intake manifold since, due to the 
lower temperatures, minimum vacuum and mini·· 
mum air velocities during this period, only a small 
percentage of the fuel is vaporized and initial firing; 
is largely dependent upon surface vaporization. (To 
insure proper cranking speed for satisfactory starting 
at low temperatures winter oil must be used in the 
engine crankcase.) 

Initial running. When the engine fires, the engine 
speed and the manifold vacuum suddenly increase. 
To prevent an excessively rich mixture from thus 
being drawn into the manifold, a quick change of 

the choker fly position takes place with the initia] 
firing of the engine. This momentary opening or 
"hop-off" of the choker fly, which again returns to 
near the starting position, allows an inrush of air to 
carry over the heavier ends of the fuel which prevents 
flooding and facilitates running. The vacuum in the 
engine manifold then tends to collapse the bellows 
moving the accelerating position and control lever 
slowly upward. This movement, known as the "take
off," opens the choker fly in the air horn. It requires 
12 to 15 seconds to obtain the full %inch travel of 
the bellows and linkage allowed by the center notch 
setting on the adjusting disc. The metering pin re
stricts the air passage which makes it possible to 
time this action or travel. 

Part throttle. Mter the initial running period and 
before stabilized temperatures are reached, only a 
slight additional enrichment to the regular carbu
retor setting is required for part throttle running. 
The required amount of enrichment is dependent 
upon air temperatures and load conditions and is 
properly controlled by the thermostat spring. 

Acceleraticn. Quick opening of the throttle causes 
the vacuum in the manifold to suddenly diminish. 
Because the carburetor cannot entirely correct for 
any sudden change in manifold vacuum or air veloc
ities due to over-acceleration during the warm-up 
period, an independent, automatic mechanical cor
rection is necessary to get solid acceleration while 
the engine is cold. With the drop in vacuum, the 
spring under the floating piston forces it to the top 
and transfers the air to the top of the accelerating 
piston, forcing it downward to give a partial choke 
for a short interval. The amount of correction nec
essary gradually decreases as the engine approaches 
stabilized temperature and the accelerating action of 
the automatic control is decreased accordingly. 
After the engine becomes warm, the action of the 
accelerating piston is negligible. 

1 From Delco-Remy literature. Appli es to model 498-C as 
used on Series 50, 60 and 90, 1934 Buicks. 

3 The carburetor control model 498-D, used on the Buick 
Series 40 is essentially the same excepting that it lacks the ac· 
celerating feature. 

~· 
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Fig. 1. Automatic carburetor control showing the relation of parts; engi ne cold, not running C:\fodel 498-C). 
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Inspection of Parts 

To disassemble the automatic carburetor control, first re-
move the inspection plate at the bottom and take out the link pin in 
the end of the thermostat spring taking care to not distort or 
destroy the tension of the thermostat spring. Then r emove the 
cylinder head screws which will a llow the head and bellows to 
be removed. The cylinders should be dry and free from dirt or 
oil. Examine the seal between the cylinder head and casting. 
There must not be any holes or breaks in the bellows. (The 
bellows is ·made of thin material and should not be stretched or 
compressed solid.) Use a new head gasket when reassembling. 

Adjustments 

The units are properly caltbrated at the factory and should 
require very little attention in the field; however, a few of the 
following conditions must -be considered to assure proper op
eration before making any changes or replacement. 

Binding of moving parts. If the control does not seem to be 
operating properly, first check to see that there is no binding 
of the moving parts. Disconnect the linkage between the choker 
fly and the control lever and determine if there is any binding in 
the choker fly. Check the automatic control by moving the 
lever up and down. All moving parts must work freely and the 
lever must always come back to the position in which it was 
found at the time of checking. l\'Iake sure that all moving parts 
and joints are clean and free from oil. Never oil any part of the 
control mechanism. 

Rich or lean starting. Improper setting for initial closing 
temperature of the choker fly or improper functioning of the 
automatic control unit itself may be r esponsible for either a 
rich or lean mixture when starting. To check proper setting for 
initial closing temperature, check length of control rod. If the 
control rod or link is too long, the starting mixture will tend to 
be too rich, likewise, if the rod is too short, the starting mixture 
will be lean. Remove the rod from the control lever . With 
the control lever held down against the stop and the choker 
fly closed, adjust the rod length to fit into the adjusting notch 
at the end of the lever, and then reassemble the rod to the lever. 

A lean mixture on acceleration or the absence of the momentary 
opening or " hop-off" of the choker fly on starting may be caused 
by a leaking check valve in the top of the accelerating piston. 
If the control l ever does not return to the closed position im-
mediately after the "hop-off," it would indicate that the check 
valve is not opening. 

Locating adjusting plate. The part throttle setting is in
dicated by the adjusting plate. This is set at the factory in the 
center notch between RICH and LEAN to provide %"travel 
of the bellows and should be changed only to compensate for 
extreme conditions. 

Improper take off. If the engine fails to start after several 
trials, with the choker fiy in the full choke position, it will 
probably be flooded. The choker fiy may be opened by hand 
to permit the engine to be started but should be run only until 
the flooded condition is eliminated. (The engine should be 
warmed up as little as possible to facilitate further checking if 
necessary.) 

When the opening of the choker fly, after starting, is not 
correct, check for the following conditions: 

1. Freeness of moving parts. (See binding of moving parts.) 
2. Metering pin adjustment not set for proper timing of 

bellows movement. 
3. Metering pin lock nut not tight. 
4. Gasket between automatic control and riser leaking, re-

ducing effective vacuum. 
5. Vacuum hole in riser obstructed or leaking. 
6. Bellows not holding vacuum. 
The bellows movement is controlled by the adjustment of 

the metering pin which restricts the air passage. If timing of 
the bellows is necessary, allow engine to cool until choker fly 
returns to the closed position. Start the engine and check the 
time required for the control lever to travel to the upper posi
tion. It should take 12 to 15 seconds to complete this move
ment. This "take-off" time can be increased by turning the 
metering pin to the right for greater restriction of the air pas
sage. Similarly, the timing is decreased by turning the pin to 
the left. Adjust only a very slight amount. After the metering 
pin lock nut is tightened, again check the time required for full 
travel. 

OIL BATH AIR CLEANER 
Th.e Ford _oil ba~h air cleanerl is designed for efficiently oil 

washmg the ml~t. a1r to the carburetor of the engine, where dirt 
a_nd dusty cond1twns are too ~ev.ere for the ?rdinary screen type 
s1lencer . The wear from fnctwn of an mternal combustion 
engine, is largely determined by the condition of the air taken 
in t hrough the carburetor. 

Function: The dust laden air enters the opening near the top 
of the outside wall of the cleaner, passes downward and strikes 
the surface of the oil in the reservoir where a large percentage of 

1 From Feb., 1935, Ford Service Bulletin by permission. 

Another oil bath air cleaner, a smaller type, 
known as the hat-type, designed primarily for installation on 
Ford passenger and light commercial cars equipped with down~ 
draft carburetors, has been released for service. 

There are two hat-type air cleaners: 

See Supplementary I ndex for additional information 
on air cleaners. 

the dust is immediately removed from the air stream. The oil 
spray carried into the filter by the air stream returns to the 
reservoir just as soon as decreased velocity of the air allows 
gravity to change the direction of the oil travel. As the oil 
washes back into the reservoir cup, the remaining dust in the 
air stream is carried with it. (See Fig. 1.) 

In the Ford oil bath air cleaner, the oil level is located closely 
to the filter element. This insures an oil wash at a compar
atively low engine speed. 
. A baffie prevents an excessive amount of oil being carried 
mto the filter at high speed. These two features insure high 
cleaning efficiency over a wide range of engine speeds. The 
baffie also enables the trapped dust to settle into a solid mass at 
the bottom of the reservoir. 

Service and Maintenance Instructions 
The cleaner is so constructed that as the oil washes the dust 

out of the air, the greater portion of this dirt is d eposited im
mediately in the cup or reservoir. When the engine is operating 
steadily under very severe dust conditions, such as excavating 
work or over bad dusty roads, it may be necessary to clean the 
cup and refill with fresh oil twice a day. Under average normal 
conditions, the cup need only be cleaned and refilled at the time 
of changing oil in the engine crankcase. 

To refill the oil reservoir or cup: Loosen two wing nuts and 
twist the cup clockwise about 1". It can then be r emoved by a 
downward pull. When off, empty the oil, clean the dirt out 
with a piece of waste or rag, r efill to the center of the designated 
oil level and put back in place by reversing the operation for 
removing. 

Viscosity of oil: The same grade of oil is required in the 
cleaner as in the engine crank case, except in those instances 
where an oil heavier than SAE 40 is being used in the engine. 
SAE 40 is the heaviest oil that should be used in the cleaner. 

Where extremely cold temperatures are encountered, it is 
advisable to use SAE No. 10 oil having a low cold test. 

Filter element: It is not likely that the filter element will 
ever need attention. If for any reason it has to be serviced, it 
can be r emoved in the following manner: (1) Take out the 
screws and remove the baffie at the bottom of the filter element. 

(2) Remove the screen above the baffie by pressing one side 
against the filter element far enough to permit the opposite edge 
of the screen to come out past the baffie support brackets. 

(3) Carefully remove the filter element in the same manner 
as used in removing the screen. The filter consists of several 
units. Remove one unit at a time. 

(4) Clean these units by dipping them in a small container of 
gasoline. If the top screw is removed, be sure when reassem
bling to get it back into its original position, with concave center 
toward the filter element. 
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CARBURETORS AND FUEL PUMPS USED ON 1935 PASSENGER CARS 

AUTOMOBILE CARBURETOR AC FUEL PUMPt• 

MAKE MODEL MAKE MODEL DRAFT SIZE BARREL FCEL IDLE PUMP SERIES LE\'EL .-\DJ. NUMBER 
---- ------------

Auburn ... . .653 Strom. EX-22 Down 1 1/ 4" f:'ingle 5/ il "1 1521814 B 
Auburn ... . ....... 851 Strom. EE-l Down I" Dual 15/ 32"1 1522146 B 
Auburn ... . ... Supercharged 851 Strom. EX-32 Down 1 1/ 2" Single 5/ 8"1 1522146 B 
Austin .. . .. ... 7 Till. M-103 Up 5/ 8" Single 

Buick .... ..... 35-40 Strom. EE-l Down 1 3/ 16" Dual 15 / 32"1 1521854 "' Buick .... . 35-50 Marvel ED-I-S Up I 1/ 4" Dual I 7 / 32"9 10 1.521804 I 
Buick ... . 35-60 Marvel ED-2-S Up I 5/ 16" Dual 1 7/ 32"9 IU 1521805 F 
Buick ... .35-90 Marvel ED-3 Up I 7 / 16" Dual 1 7 / 32"9 J() 1521805 F 

Cadillac .. 355-D Det.L. 51 Up 2" f'ingle 856062 D 
Cadillac. .370-D Det.L. 51 l lp I 1 / 2" 2 Single ' 856263 D 
Cadillac ... . . ...... 452-D Det.L. 51 Up 1 1/ 2" 2 Single 8 856263 D 
Chevrolet. . ..... Master C'arter W!-2848 Down 1 1/ 4" Single 3/ W' 4 I 12- 1 1/ 25 1521812 w 
Chevrolet. . . . Standard C'arter W!-2il4S Down 1 1/ 4" Single 3/ 8" 4 I / 2- 1 1/ 2'• 1521812 w 
Chrysler .. . .. Airstream 6 C6 B&B E6Fl Down 1 1/ 2" Single 5/ 64"6 I / 4- F> 1522I22 p 
Chrysler. . .. Airstream 8 CZ Strom. EX-32 Down 1 I / 2" Single .5/ 8" 1 2 152I803 D 
Chrysler. Airflow Im. C-2 Strom. EE-22 Dowu I 1/ 4" Dual .5 / 8"1 1521549 I 
Chrysler. . .. . Airflow IC C-3 Strom. EE-22 Down I 1/ 4" Dual 5/ 8" 1 1521549 I 
Chrysler ... . . . . . .. . Airflow 8 C-1 Strom. EX-32 Down I 1 / 2" Single 5/ 8"1 1521790 D 
. Chrysler ..... . .. Airflow IC CW Strom. EE-3 Down 1 1/ 2" Dual 9/ 16"1 1521549 I 

DeSoto . ... . .. Airstream 6 SF B&B E6Fl Down 1 1/ 2" Single 5/ 64"6 1/ -l- !5 1522125! p 
DeSoto .... . .Airflow 6 SG B&B E6Fl Down 1 1/ 2" Single 5/ 64"6 1/ 4- 1'> 1522122 p 
Dodge ....... . .Six DU Strom. EX-22 Down I 1/ 4" Single 5/ 8"1 2 1521789 B 
Duesenberg . .J Strom. UU-3 Up 1 1/ 2" Dual 3/ 4"1 

Ford. . ... Y-8 Strom. EE-l Down 1" Dual I5 / 32"7 152t764 H 

Graham .. . . Standard 6-7 4 Strom. EX-22 Down 1 1/ 4" Single .5 / 8"1 1521392 p 
Graham .. . . Special 6-73 Strom. EX-23 Down 1 I / 4" Single 5/ 8" 1 1521674 H 
Graham . . ............... 8 .. 72 Strom. EE-14 Down I" Dual 15/ 32"1 1521674 H 
Graham. t>upercharged 8-75 Strom. EX-32 Down 1 1/ 2" Single 5/ 8"1 1521674 H 

Hudson . ... 6 Carter WI-309S Down 1 1/ 4" Single 3/ 8" 4 3/ 8- 1• 1521540 H 
Hudson ... . .... Special 8 Carter W!-310S Down 1 1/ 4" Single 3/ 8" 4 3/ 8- 1'> 1521540 H 
Hudson ... . . ... DeLuxe 8 Carter Wl-310S Down 1 I / 4" Single 3/ 8" 4 3/ 8-P 1521540 H 
Hudson .... . ... Custom 8 Carter Wl-310S Down 1 I / 4" Single 3/8" 4 3/ 8- P 1521540 R 

Hupmobile . ... 5I7-W Strom. EX-32 Down 11 / 2" Single 5/8" 1 .. T. 
Hupmobile. . ... 518-D Strom. EX-32 Down 1 1/ 4" Single 5/ 8"1 1521811 
Hupmobile .. .. 521-J Strom. EX-32 Down 1 1/ 2" Single 5/ 8"1 152I811 T 
Hupmobile. . ...... 527-T Strom. EE-22 Down 1 1/ 4" Dual 5/ 8"1 1521811 T 
Hupmobile. . . . . . . . . . . . . ...... 521-0 Carter WD0-317S Down 1" Dual 5/ 32" 4 :l / 4- 1 1/ 45 1521811 T 

Lafayette. .3510 Marvel B2 Down 
'' ii," 

Single 1 3/ 8"11 1521454 R 
LaSalle . .. .... 35-50 Strom. EE-1 5 Down Dual 15/ 32"1 I521813 I 
Lincoln .. . . V-12-136 K Strom. EE-22 Down I 1/ 4" Dual 5/ 8" 1 1521218 I 
Lincoln .. .. . V-12-145 K Strom. EE-22 Down 1 1; 4" Dual 5/ 8"1 1521218 I 

Nash . . ......... "400" 3640 Strom. EX-22 Down I 1 /4" Single 5/ 8" 1 152I841 ]{ 

Nash . . ... Advanced Six 3520 Strom. EX-32 Down 1 1/ 2" Single 5/ 8"1 I521454 R 
Nash ... . Advanced 8 3580 Strom. EE-l Down 1" Dual I5 / 32"1 152I457 R 
Nash .. . . Ambassador 8 3580 Strom. EE-l Down 1" Dual 15/32"1 1521457 H 

Oldsmobile . .F-35 Strom. EX-22 Down 1 1/ 4" Single 5/ 8"1 1522189 T 
Oldsmobile .. ... L-35 Strom. EE-l Down 1" Dual 15/ 32"1 1522188 T 

Packard . . ...... I20 Strom. EE-14 Down I" Dual 15/ 32"1 1521807 lt 
Packard . · · ·········· ....... 8 Strom . EE-23 Down I 1/ 4" Dual 5/ 8"1 1.121777 l 
Packard . . Super 8 Rtrom. EE-23 Down I 1.'4" Dual 5/ 8" 1 1521777 l 
Packard .. . Twelve Strom. EE-3 Down 1 I / 2" Dual 9/ 16"1 1521778 l 

Pierce-Arrow. ... 84.i Strom. EE-3 Down 1 1/ 2" Dual 9/ 16"1 1522112 f) 

Pierce-Arrow . .... 124.) Strom. EX-32 Down 1 1/ 2" Single 5/ 8" 1 2 1522II:3 D 
Pierce-Arrow . 1255 Strom. EX-32. Down 1 I / 2" Single 5/ 8"1 2 

Plymouth. ... Six PJ B&B C6D1 Down 11/ 4" Single 5/ 64"6 1/ 8-3 / 45 1521789 D 

Pontiac. ... .. ..... 6 Carter W1-306S Down 11 / 4" Single 3/ 8" 4 1/ 2-15 1521783 lt 
Pontiac. DeLuxe 6 Carter Wl-306S Down 1 1/ 4" Single 3/ 8" 4 1/ 2-15 1521783 R 
Pontiac .. . . ........ Eight Carter Wl-298S Down 1 1/ 4" Single 3/ 8" 4 1/ 2- 11 / 4• 1521783 R 

Reo . F1ying Cloud 6A B&B 320S Down I l / 2" Single 1/ 64"6 1/ 4-3 / 45 152I772 p 
lteo. . . . ........ Royale S7 Strom. EX-:l2 Dowu 1 1/ 2" Single 5/ 8" 1 2 1521772 p 

Studebaker. Dictator 6 Strom. EX-2:l Down I 1/ 4" Single 5/ 8" 1 !.121828 w 
Studebaker. ··.·.'Commander 8 Strom. EE-l Down I" Dual 15 / 32"1 !.521796 1' 
fltudebaker. . . . .. President 8 Strom. EE-l Down I" Dual 15/ 32" I 1521797 J 
Stutz . . . . . . . . . . . . . ....... SV16 Zenith 105DC [p 1 1/ 4" Dual 
Stutz . . .. CD, D\'32 Strom. EE-3 Down 1 1/ 2" Dual IJ / 16" 1 

Terra plane .. . .. Special Six Carter WI-30\JS Down 1 1/ 4" Single 3/ 8" 4 3/ 8-15 1521540 H 
Terraplaue ... . .. DeLuxe Six Carter Wl-309S Down 1 1/ 4" Single 3/ 8" 4 3/ 8-15 1521540 H 

Willys. .. 77 Till. D-1-D Down 11 / 8" Single i • • . 1521390 p 

See ne.rt page for abbreriations and foo tnote references. 
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Abbreviations and Footnotes for Page 74 

B & B: Ball and Ball; Det . L.: Detroit Lubricator Co.; 
Strom. : Stromberg; Till.: T illotson. 

Before proceeding with carburetor adjustments it is usually 
advisable to check other sources of trouble. Checking and 
correction of these i t.ems is often termed "Engine Tune-Up" 
which involves checking and adjustment of the spark plugs, 
ignition interrupter point:;;, ignition timing, valve clearance, 
compression, manifold a nd carburetor gaskets and choker 
operation. See pages 108- 112. S7Jecijications of Enoin e Tun e
Up data are given on page 115. 

1 The fuel level on this Stromberg carburetor is measured 
from the top of the float chamber casting (gasket removed) to 
the gasoline level, when the float needle valve cuts off . 

The level can be set while the enoine is runnino (on Stromberg 
seri es "E" and "EE" carburetors where the float chamber 
covers can be removed). Due caution must be taken , however, 
to prevent the gasoline vapors from igniting and causing a fire. 
It is important to set the fuel level acc urately , as too hioh a 
level will tend to enrieh the mixture and too low a level will tend 
to make the mixture leaner. See "Float level" page 54 for 
symptoms that show an improper float level. 

In following this procedure, a more accurate reading can be 
taken under actual operating conditions with the fuel being de
livered under pressure. It is also a means for the mechanic to 
determine whet her or not the fuel level will have a tendency to 
"creep," due to excessive /1tel pump pressure, and cause an 
over·ri!'h mixture, and in some instanPes an excessive fuel pump 
pressure will force the float needle valve off its seat and cause 
flooding. If such is the case, the mechanic can then install a 
fu el pump pressure oau11e in the line between the fuel pump and 
the carburetor to get a reading of the actual pressure which is 
being delivered to the carburetor as explained in footnote 13. 

Note: When a float needle valve leaks , replace the needle 
valve and seat. 

2 Idle adjustment on this Stromberg single barrel carburetor: 
Follow t he same adjustment as on the dual type in footnote 3 , 
except there is only one barrel to adjust. 

3 Idle adjustment on this Stromberg dual barrel carburetor: 
Have engine well warmed up. Set idling speed equivalent to 
7-8 miles per hour. Turn OUT the idle adju:;;tment needle to 
enrich and IN to lean. Taking one barrel at a time, turn the 
idle adjustment I N, slowly until the engine begins to "lag" or 
run irregularly, then slowly turn Ol:T until the engine begins to 
"roll." Finally, very slowly, turn IN the adjustment again, 
just enough so that the engine runs smoothly for this throttle 
opening. This adjusts the mixture to one bank of cylinders. 
Do the same with the other idle needle valve. It may be 
n ecessary, after making the adjustments, to cut down the 
engine speed slightly by adjusting the throttle stop screw. 

Note: I ! a satisfactory adj1tstrnent cannot be obtained, remove 
idle needle valve and idle discharge plug and see that discharge 
h oles a re open and free from lint or dirt . Clean all passages by 
blowing them out with compressed air but do not use metal or 
wire for cleaning jet. 

Note: I dle adjustment screws, when forced into their seat too 
tirJhtly, will often cut a ri ng in the needle valve point making it 
difficult to accurately adjust. Replace. 

4 The float level on this Carter carburetor is measured as 
follows: Remove float bowl cover (also called float chamber 
cover) and cork pump gasket from cover. Invert cover and 
place a :;;teel scale on the metal rim of cover which holds the 
pump gasket. The distance is measured from the top of the 
float at the free end (away from the hinge) to the fl oat cover 
with the float needle valve seated. Plus or minus i ·:/' is per
m issible. To reset float , bend lip of float lever. 

s Idle adjustment on Carter and Ball and Ball carburetors: 
Applies to this number of turns open. 

s The float level on t his Ball and Ball carburetor is measured 
as follows: Remove ai r horn and float bowl cover as:;;embly. 
Li f t off float bowl cover gasket. l\Ieasure the distance from 
the top of flcat, not the rib, to the top edge of float bowl casting 
wi t h float needle valve seated. Plus or minus ll':;" is per
missible. A special gauoe is required to properly gauge the 
float level. This can be obtianed from distributors of Car ter 
carburetors. 

To reset float, bend the vertical lip of the float away from the 
needle to raise the float level and toward the needle to lower 
the level. 

C r edit is extended for information taken from the copyrighted 
Service Manual of Carter Carburetor Corporation, St. Louis, 
M o., by permission. 

7 See index, "Ford V-8 carburetor and manifold. " 

8 See Addenda pages 17-20 on the model 51 Detroit Lubrica
tor carburetor as used on the Cadillac cars. 

9 The float level of this Marvel carburetor should be meas
ured with float cover and float assembly removed and turned 
upside d own. Measurement from machined surface of float 
bowl cover (with gasket removed) to bottom of float when 
needle valve cuts cff should be l l/'. 

1o Idle adjustment of this Marvel carburetor if; similar to that 
described on page 11 of the Addenda. 

tt The fuel level of this Marvel carburetor may be inspected 
by removing the fuel level inspecti on plug. If level is above or 
below bottom edge of hole with engine idling, the carburetor 
bowl cover and float mechanism should be removed and turned 
upside down. The measurement from surface of bowl cover to 
top of float should be H" . 

12 Set idle adjusting screw on this Marvel carburetor for 
smoothest and best idling at 7 m.p .h. 

Altitude Affects Carburetion 

For operation in high altitudes, see "Altitude changes" page 
11. Page 116 of Dyke's Automobile Encyclopedia gives the 
effect of altitude on carburetion and compreEsion and the at
mospheric pressures and boiling-point of water at different 
altitudes. The reduction of air pressure as a result of increas
ing altitude has an effect of slow combustion, over-rich mixture 
and overheating and thus reduces the power of the engine. 

Carburetor Parts 

Parts and service for Stromberg carburetors may be obtained 
from Stromberg authorized distributors or service stations or 
from Bendix Products Division of Bendix Aviation Corp., 
South Bend, Ind. See also page 76. 

Parts, service, tools and gauges for Carter and Ball and Ball 
carburetors may be obtained from the Carter authorized dis
t ributor or service station, the address of which will be given on 
request to Carter Carburetor Corporation, St. Louis, l\io. (men
tion Dyke's Automobile Encylcopedia and state if you are en
gaged in the automotive business). See also page 76. 

Fuel-Pump Information in GeneraF 3 

Fuel Pump Troubles 

Excessive pressure is usually caused by a small leak in the 
diaphragm which causes swelling between its layers. 

I nsufficient pressure (more than 1 pound less than the maxi 
mum specified) is usually caused by leaking fuel pump valves. 

I nsufficient capacity may be caused by defective diaphragms. 
defective fuel pump valves, worn linkage parts, leaking gaskets, 
etc. 

Fluctuating pressure is an indication of err atic fuel pump 
valve action. 

Fuel Pump Tests and Testers 

Fuel pump tests: There are two tests for fuel pumps, name
ly (1) the capacity test and (2) the pressure test. The necessity 
for a capacity test is indicated when the engine is starved for 
fuel which will be more noticeable at high speeds and hard 
pulls. The necessity for a pressure test is indicated when 
engine "loads up" or when "creeping" is noted when setting 
the float or fuel level of carburetor with engine running. 

To make a capacity test, a "Tee" connection is placed at the 
outlet fr om the fuel pump so that fuel can be fed to the carbu
r etor to keep engine running and at the same time the surplus 
output of the fuel pump from the other tee opening can be 
measured in a container held at carburetor bowl level or slightly 
higher. 

T o make the pressure test, a pressure gauge is inserted into the 
line between the fuel pump and carburetor. 

Fuel pump testers are manufactured which r eadily permit 
making both the capacity and pressure tests. An example is 
the Fuel Pump Analyzer No. 1521551 which may be procured 
from any United Motors Service branch or authorized dealer. 
The United :Motors Service testing outfit contains a table of 
capacities and pressures for the various types of pumps. 
Necessary tools and parts for servi cing fuel pumps are available 
from the same source. Due to the necessity of special tools, 
it is not recommended that the unequipped dealer or garage 
make r epairs. It is suggested that r epair work, or complete 
exchange pumps, be secured from the branches and authorized 
AC Service Stations of United Motors Service. The m odel 
number of the fuel pump is usually stamped on the edge of the 
mounting flange next to the engine. 

Servicing Fuel Pumps 
Fuel-pumps may be serviced in three ways: (1) complete re

placement \\i th genuine AC rebuilt exchange pumps; (2) 
diaphragm repair with an AC diaphragm kit for either t~e fuel 
or vacuum side of the fuel-pump; (3) general overhaul wtth an 
AC parts kit. l\laterial can b_e obtained fr om AC d!stribu~ors 
or from United l\Iotors SerVIce branches located m vanous 
parts of the l:nited States. 

For additional information on fuel pumps, and fuel-pump 
service-operations, see page 84 , 8, 12, 16, and page 7 of Insert No. 
3 , and Index under " Fuel-Pumps." See also, pages 1057, 1058, 
and 690, and Index of D yke's Automobile Encyclopedia. 
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ENGINE TUNE-UP SERVICE LITERATURE, TOOLS, AND TESTING EQUIPMENT 

To assist those of our readers who earnestly 
desire to expand their knowledge in this line of 
work, we have prepared a list of carburetor servirc 
literature whirh is available to readers of this book. 
See also, page 6DO of Dyke's Automobile and Gasoline 
Engine Encyclopedia for a very complete listing of 
mdomotive service literature, manuals, etc., dealing 
with various subjects. 

CARTER MOTOR TUNE-UP AND CARBURETOR 
SERVICE INSTRUCTIONS. This book contains valuable 
information for any one interested in carburetor and engine 
tune-up work. The price is $1.00 postpaid, and the book can 
be obtained by writing to the Carter Carburetor Corp., Sales 
Dept., 2820-56 N. Spring Ave., St. Louis, Mo. 

CARTER SALES AND SERVICE MANUAL. Contains 
specifications or data giving the necessary servicing and tune-up 
information, etc., on Carter carburetors used as standard equip
ment on various passenger cars, including parts lists, together 
with illustrations of the carburetor and parts, tools, etc. The 
price is $3.75, which includes imitation leather post binder and 
upkeep for one year. Can be obtained from the Carter Car
buretor Corp., Sales Dept., 2820-56 N. Spring Ave., St. Louis, 
Mo. :Mention Dyke's Carburetor Book. 

STROMBERG CARBURETOR PARTS CATALOG AND 
MANUAL. Contains specifications or data giving the necessary 
servicing and tune-up information, etc., on Stromberg carburetors 
used as standard equipment on various passenger cars, including 
service replacement parts list with illustrations of the carburetor 
and parts, tools, etc. The price is $1.50, which includes upkeep 
for one year. Can be obtained from the Bendix Products 
Division of Bendix Aviation Corp., 401 Bendix Drive, South 
Bend, Ind. Mention Dyke's Carburetor Book. 

INDIVIDUAL CARBURETOR SPECIFICATIONS AND 
ADJUSTMENT INSTRUCTIONS. Information for adjust
ing and servicing any individual carburetor can be obtained by 
readers of this book by writing to the following manufacturers. 
Please note that only one or two instructions should be called for, 
and state clearly the model of carburetor!, or the car it is used on, 
giving the make, model, and year of car: Bendix Products 
Division of Bendix Aviation Corp., 401 Bendix Drive, South 
Bend, Ind.; Carter Carburetor Corp., Sales Dept., 2820-56 N. 
Spring Ave., St. Louis, l\Io.: Zenith Carburetor Division Bendix 
Aviation Corp., 696 Hart Ave., Detroit, Mich. 

CARBURETOR SERVICE TOOL8. SpeC'ial tools for 
checking, such as float-level gauges, jet-measuring gauges, and 
other carburetor servicing tools, can be obtained from the con
cerns mentioned below. Each manufacturer supplies a master 
tool kit for servicing all models, or a car-dealer' s kit for servicing 

the carburetors on certain models .of cars. Individual tools can 
be purchased separately. A circular can be obtained by readers 
of this book by writing: Bendix Products Division of Bendix 
Aviation Corp., 401 Bendix Drive, South Bend, Incl.; Carter 
Carburetor Corp., Sales Dept., 2820-56 N. Spring Ave., St. 
Louis, Mo.; Zenith Carburetor Division Bendix Aviation Corp., 
696 Hart Ave., Detroit, Mich. Mention Dyke's. 

CARBURETOR SERVICING INFORMATION IN THIS 
BOOK. The reader who is interested in Carburetor and 
Engine Tune-up work will find it advantageous to read the sub
jects on the following pages: 7, 35, 38, 46, 59, 60, 63, 65, 71, 75, 
80, 83, 92, 93, 108-11, and on page 3, Insert No.3, and page 5, 
Insert No.4. See also Index. 

TESTING EQUIPMENT FOR ENGINE TUNE-UP. See 
pages 65, 59, 60, 86, 108, 119 of this book; also page 690 and 
Addenda, pages 40-44, of Dyke's Automobile Encyclopedia. 

STANDARD AUTO-ELECTRICIAN'S MANUAL. This 
is a very important reference book on electrical wiring diagrams 
and electrical parts of a car. It shows large clear wiring dia
grams of all cars back for ten years and gives all necessary 
testing data for the various units. Write the Gooclheart-Willcox 
Co., Inc., 2009 South Michigan Ave., Chicago, Ill., for circular. 
See also, pages 1151-J to 1152 of Dyke's Auto. Encyclopedia. 

A.E.A. TUNE-UP SERVICE MANUAL (price $2.00). 
Write Automotive Electric Association, 800 Michigan Bldg., 
Detroit, Mich., for descriptive literature, which also includes 
information on the A. E. A. Tune-up System. 

DELCO-REMY OPERATION AND MAINTENANCE 
HANDBOOK DR-324 is available to readers of this book at a 
price of $1.00. This book contains factory service bulletins 
covering operation and maintenance of Delco-Remy electrical 
equipment. It also contains test specifications for Delco-Remy 
cranking motors, ignition distributors, generators, and regula
tors. Voltage and current regulators fully treated. Fully illus
trated. Orders should be accompanied by remittance and 
addressed to: United Motors Service, Inc., 3044 West Grand 
Blvd., Detroit, Mich. (Be sure to mention Dyke's Book.) 

PRINCIPLES OF CARBURETION, FUEL AND 
VACUUl\1 PU~IPR. Lectures 7 and 8 by W. A. Roberts. 
Fully illustrated. Very instructive. Price 20 cents. Write 
Kern :Manufacturing Co., Inc., 601 West 26th St., New York. 

1 Manufacturers request that our readers give the carburetor 
number if possible, as the proper identification of the carburetor 
will save time and prevent additional correspondence. These 
numbers are on a ll carburetors. On the Zenith carburetor give 
the outline number. It is located on a round aluminum disc 
which is riveted to the top of the float cover and is the inside 
number next to the rivet. 

ENGINE SPEED GOVERNORS 
An engine speed governor, as applied to internal combustion 

engines, is a device which may be used to keep the engine at con
stant speed, as with some engines used for stationary power 
work, or to prevent the engine exceeding a predetermined maximum 
r.p.m. We are concerned here " <ith the latter function as it 
applies to automotive vehicles, such as trucks, buses, taxicabs, 
tractors, and to a limited extent to private passenger auto
mobiles. By governing the engine soeed. the vehicle speed is 
also controlled. 

Advantages. Governors are used primarily to promote ~afet:v 
and economy of operation-not only of fuel but also of oil, 
brakes, tires and general maintenance. This saving is not 
obtained at the expense of performance but by preventing un
necessary overspeeding. For example, let us assume that a 
certain vehicle is capable of traveling at a speed of 60 m.p.h. on 
a level road, fully loaded, in high gear, and with an engine speed 
of 3000 r.p.m., at which speed the engine develops its maximum 
power. If a variable speed governor2 were installed on this 
engine, limiting the r.p.m. to 3000, the vehicle could still go 60 
miles an hour on a level road, fully loaded, and the performance 
would be the eame under these conditions. 

In the lower gears, however, a different condition exists. 
Here 3000 r.p.m. is equivalent to, say, a road speed of 10 m.p.h., 
but an operator might easily drive at 15 m.p.h . in low gear, 
which would mean an engine speed of 4500 r.p .m., or the 
equivalent of 90 miles per hour in high gear. The speeding up 
of the engine in this case, therefore, serves no useful purpose 
because the speed at which the engine exerts its greatest pulling 
power has long since been exceeded, and the overspeer1ing of the 
engine causes its premature destruction. This would not be 
possible if engine were equipped with the proper governor. 

Types of engine speed governors in general usc on auto
motive vehicles are commonly known as: (1) the mechanical 
type, and (2) the automatic type. Both are designed to control 
the flow of the air-fuel mixture but by different methods. 

adion of rotating fly balls or weights connected through a lever 
and linkage to the carburetor, or separate throttle valve. This 
type is generally used on industrial engines, heavy duty trucks, 
tractors, etc. See examples p. 942, 947, Dyke's Encyclopedia. 

Automatic type governors fall into tw.t> classes-the vacuum 
type and the velocity or flow type. With these no mechaniC'al 
driving mechanism is required, the operating force being the 
condition existing in the engine intake. They consist essentially 
of a body and throttle valve mounted between carburetor and 
intake manifold. With the vacuum type governor the vacuum 
(sub-atmospheric pressure) in the intake manifold is the operat
ing force, and with the velocity or flow type, it is the force gener
ated by the flow or velocity of the air-fuel mixture passing 
through the governor which impinges on the governor throttle 
plates, tending to close it and shut off the flow of gas. Opposing 
this action is a calibrated spring, or some other force, and 
proper balance between these two forces is essential. When clos
ing action of governor throttle plate or valve balances spring 
tension, this is the point of maximum governed speed. 

The control of the speed of the engine with accelerator is 
not affected anywhere between idling and the maximum 
governed engine speed, i.e., unless the governor was set for a 
constant or fixed speed. 

For literature explaining the operation of some of the popular 
makes of governors write: Hoof Products Co., 6543 S. Laramie 
Ave., Chicago, Ill. (velocity type); King-Seeley Corp., Ann 
Arbor, Mich. (velocity and mechanical types); Monarch 
Governor Co., 1832 W. Bethune Ave., Detroit, Mich. (static 
vacuum type); Zenith Carburetor Division, Bendix Aviation 
Corp., 696 Hart Ave., Detroit, Mich. (velocity type). (Be sure 
to mention Dyke's Carburetor Book.) 

2Variable speed applies to a governor where the speed may 
be changed from one r.p.m. to another by means of an adjust
ment, which in certain cases may be desirable. The average 
speed range of a variable speed governor is from 1400 to 3000 

Mechanical type oovrrnors, driven by belt, gear or some r.p.m. 3Greater the speed of engine greater the velocity and 
other means, derive their operating force from centri~ugal pressure of mixture against governor throttle plate. 

Note: See page 113 for table of decimal equivalents formerly on this page. 
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1 Auburn ..... . ................... 6541P Y Y N 
2 Auburn .............. .. ...... 852 P Y Y N 
3 Auburn .. .. .. . .. . . . .. .. . .. . SC-852 P Y Y N 
4 Buick ... .. ................... 37-40 P Y Y N 
5 Buick ...... .. .. . .. 37-60 P Y Y N 
6 Buick ..... .. .. .. .. .. .. . .. .37-80 P Y Y N 
7 Buick ........ .. . .. ........ 37-90 P Y Y N 
8 Cadillac .. .. .. . .. .. . .. VB-60 P Y Y Y 
9 Cadillac .... .. .. ...... Vll-65 P Y Y Y 

to Cadillac.. .. . .. . .. ...... Vll-70 P Y Y Y 
11 Cadillac.. .. .. .. . .. .... .. . Vll-75 P Y Y Y 
12 Cadillac .. .. .. .. .. .... V12-85 P Y Y Y 
13 Cadillac .... .. .. .. .. .. .. ... Vl6-90 P Y Y Y 
14 Chevrolet ... . ....... Master P Y Y N 
15 Chevrolllt. . . . . . . . Master De Luxe P Y Y N 
16 Chrysler .......... .. ..... Royal C-16 P Y Y N 
17 Chrysler ........ .. ..... Imperial C-14 P Y Y N 
18 Chrysler ....... . Custom Imperial C-15 P Y Y N 
19 Chrysler .. .. ............ Airflow C-17 P Y Y N 
20 Cord . . . . . . . . . Front Drive 812 P Y Y Y 
21 DeSoto .... .. .. .. ........ S-3 P Y Y N 
22 Dodge. .... . ............ D-5 P Y Y N 
23 Duesenber ~ . . .. .. .. ...... . ... 8 P Y Y Y 
24 Ford ..... . .. . ............ Vll-60 P Y Y Y 
25 Ford ...... . .. . . .. .......... V8-85 .... Y Y Y 
28 Graham ................. Crusader 85 P Y Y N 
27Graham ................ Cavalier95P Y Y N 
28 Graham ............ . Supercharger 116 P Y· Y N 
29 Graham ............. Supercharger 120 P Y Y N 
30 Hudson .. . ............... 73 Sp N N N 
31 Hudson . . . . . . . .. . . .. . . . . 74-5-6-7 Sp N N N 
32 La Salle . . . . . . . .... . V-8, 37-50 P Y Y Y 
33 Lincoln-Ze;,l!).' ................. . .... P Y Y N 
34 Lincoln . . ............... . ....... V12 P Y Y N 
35 Nash . .. .. . .. .. .. . Lafayette 400-3710 P Y Y Y 
36 Nash.. .. . . .. .. . Ambassador 6-3720 P Y Y Y 
37 Nash . . . Ambassador 8-3780 P Y Y Y 
38 Oldsmobii ·J.. . . . . ............ F-37 P Y Y Y 
39 Oidsmobilo.. . ....... . .. L-37 P Y Y Y 
40 Packard . . . . . .. . . . . .. .. . .. Six P Y Y Y 
41 Packard ....................... 120-C P Y Y Y 

~ ~=~=~ : :::::.: : :. : :::: S~p~f!!?~!~ ~ ~ ~ 
~ ~:=~~==~~~~v, ·::::: : ·:: m~ ~ ~ ~ ~~ 
46 Pierce-Arro ''· . . . . . . . . .. 1703 P Y Y Y 
47 Plymouth . . . . . . . . : . .... : .. P-3 P Y Y N 
48 Plymouth .......... . . . ..... . .... P-4 P Y Y N 
49 Pontiac ......... Ue Luxe Six 37-26 CA P Y Y Y 
50 Pontiac ... . .. . L e Luxe Eight 37-28 CA P Y Y Y 
51 Studebaker . . . .... . Diet. & Diet. Pl. 6 P Y Y N 
52 Studebaker . . . • .. . . ... President P Y Y N 
63 Terraplane ... .. .. .. . . ..... 71 Sp N N N 
64 Terraplane... .. . . ..... 72 Sp N N N 
55 Willys.. . .. . .. . . . .. 37 P Y Y N 
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........ G 30 
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....... . G 30 
Y Po G 30 
Y Po G 30 
Y Po G 30 
Y Po G 30 
.... Po G 30 
. .. . Po G 30 
.... Po G 30 
... . Po G 30 
.... Po G 30 
.... Po G 30 
Y Po G 20 
Y Po G 20 
.... Po G 30 
.. . . Po G 30 
.... Po G 30 
.... Po G 30 
Y Po G 30 
.... Po G 30 
.... Po 0 30 
.. . . Po G 60 
.... Po .... 30 
. ... Po G 30 
.... Po G 30 
.... Po G 30 
. .. . Po G 30 
.... Po G 40 
N Sp_ OP 30 
N Sp OP 30 
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. .. PoG 40 
.. .. Po G 30 
Y Po G 30 
Y Po G 30 
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37- 40t ..... . 
37- 40t ... .. . 
37-40t ..... . 
45-35 45 
45- 35 45 
45-35 45 
45-35 45 
30-60 30 
3()...60 30 
30- 60 30 
30-60 30 
30-60 14 
30-60 14 

13.5-50 75 
13.5-50 75 

40-20 42~ 
40-20 42~ 
40-20 42~ 
40-20 42~ 
40-ND ...... 
40-20 42~ 
40-20 42~ 
3()...25 ..... . 

• 30 
• 30 

40-30 50 
40-30 50 
40-30 50 
40-30 50 
3-ND 3 
3-NO 3 
30-80 30 
30--55 30 
40-50 40 
3()...20 30 
3()...20 30 
3()...20 30 
27- 27 
27- 27 
35-30 .. .. . . 
35-30 .... .. 
35-30 ..... . 
50-NO . .... . 
45-40 ..... . 
45-53 50 
45-53 50 
40-20 42~ 
4()...20 42~ 
35-40 .. . .. . 
35-40 .... .. 
40-25 40 
40-25 40 
3-ND 3 
3- ND 3 
3()...30 30 

•- 85-3()...2600, 6()...3()...3200 
t-Maximum f - At extra cost 
2- Two Used 0 - 0 thers also 
{a)- Stromberg-UU-3 or EE-3 
ACO-AC-Oil Bath Type 
A-H-Alemite Hydraulic 

BA-Burgess or AC 
Bay- Bnyonet 
BB- Ball & Ball 
Blj- Bijur 

Bur-Burgess 
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6 .. . ... Bay Pur No P A-H Y 20 CP AC Str 
8 .. .. .. Bay Pur No P A-H Y 20 CP AC Str 
8 . . ... . Bay Pur No P A-H Y 20 CP AC Str 
6 AC. Bay No No P Ln Y 18 CP AC Strfh) 
8 AC Bay No No P Ln Y 18 CP AC Str c) 
8 AC Bay No No P Ln Y 20 CP AC Str c) 
8 AC Bay No No P Ln Y 20 CP AC Str(c) 
7 AC Bay Han No P Ln Y 22 CP AC Str 
7 AC Bay Han No P Ln Y 25 CP AC Str 
7 AC Bay Han No P Ln Y 25 CP AC Str 
7 AC Bay Han No P Ln Y 25 CP AC Str 
9 AC Bay Han No P Ln Th 25 CP AC Dl 

10 AC Fl Han No P Ln Th 30 CP AC DL 
5 AC Bay No No P . .. .. . Y 15 CP AC Car 
5 AC Bay No Nci P ...... Y 15 CP AC Car 
5 Mot Bay Pur No P A-H Y 16 CP AC Car 
6 Mot Bay Pur No P A-H Y 16 CP AC Str 
6 Mot Bay Pur No P A-H Y 20 CP AC Str 
6 Mot Bay Pur No P A-H Y 21 CP AC Str 
7 SW Bay ...... No P A-H Y 20 CP AC Str 
5 Mot Bay Pur No P A-H Y 16 CP AC Car 
5 Mot Bay Pur No P A-H Y 16 CP . . .. Str 

12 Mot Fl Pur No Cen Bij Y 26 CP SW Str 
4 ...... Bay No No P ...... Y 14 MP .... Str 
5 .. .... Bay No No P . Y 14 MP .... Str 
5 Bay ...... Own P A-H Y 12 CP AC Mar 
5 Own Bay ...... Own P A-H Y 15 CP AC Mar 
5 ...... Bay Fram ...... P A.-H Y 15 CP AC Mar 
5 .. .. .. Bay Fram Own P A-H Y 15 CP AC Mar 
5 None No None Own P A-H Y 16~ CP AC Car 
7 None No None Qwn P A-H Y 16~ CP AC Car 
7 AC Bay Han No P Ln Y 22 CP AC Str 
6 ...... Fl No No P A-H . .. . 19 MP AC Str 

12 .. . ... Fi Pur No P A-H . .. 26 CP AC Str 
6 .. . • .. Bay No No P A-H Y 20 CP AC Sir 
7 . .. .. . Bay B&S No P A-H Y 20 CP AC Str 
7 . . .. . Fl B&S No P A-H Y 20 CP AC Str 
6 AC Bay No No P . .. . . Y 18 CP AC Car 
7 AC Bay No No P .. . ... Y 18 CP AC Car 
7 . . .... Bay None No P ...... Y 17 CP AC CG 
7 . .. . . . Bay None No P . .. . . Y 20 CP AC Sir" 
8 ..... . Bay Pur Yes P ... . . Y 25 CP AC Str 

10 Bay Pur Yes .. . . Y 30 CP AC Str 
10 Mot Bay Pur Har P .~-H Y 30 CP AC Str 
13 Mot Bay Pur Har P A-H Y 30 CP AC Str 
13 Mot Bay Pur Har P A-H Y 30 CP AC Str 
5 Mot Bay Vest No P A-H Y 16 CP AC Car 
5 Mot Bay Pur No P A-H Y 16 CP AC Car 
6 AC Bay No No P ...... Y 18 CP AC Car 
7 AC Bay No No P .. .... Y 17 CP AC Car 
5~ Mot Bay Fram No P AI Y 18 CP AC Str 
8 Mot Bay Fram No P AI Y 18 CP AC Str 
5 None No No No P A-H Y 16.5 CP AC Car 
5 None No No No P A-H Y 16.5 CP AC Car 
4 KS Ray No No P A-H Y 8.0 CP AC Til 

FI- Float Type G-Gear 
G-Pf-Gear- Planetary friction Type 
Han- Handy 
Har- Harrison Radiator Co. 
KS- King Seeley 
Ln-Lincoln Mar-Marvel 

AI- Alemite Au-Automatic 
(b)-Also Marvel BD1 

B-0- Buffalo or Oldberg 
B&8-Briggs & Stratton 
B8-Bendix Stromberg 
But-Buffalo 

(c)-Also Marvel BD1S 
Car-Carter 
Cen- Centtal 
CG-Chandler Grove& 
CP-Camshaft Pump 
O-DD-Dual or Duplex Downdraft Man-Manual MP-Meohanical Pump 
DL-Detroit Lubricator DR-Deleo Remy Mot- Motometer Gauge & Equip. Co. 

CARBURETOR SUPER-CHARGER 

as 
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EX-22 
E.E-1 
EX-32 
AA-1 
AA-2 
AA-2 
AA-2 
AA-25 
AA-25 
AA-25 
AA-25 

51 
51 

W-1 
W-1 
E6K2 
AAOV-1 
AAOV-1 
EE-22 
EE-15 
E6K2 
EXV-2 
(a) 
EE-1 
EE-l 
B2-SU 
B-2 
B-2 
B-3 
344-S 
344-S 
AA-25 
EE-l 
EE-22 
EX-22 
EX-2 
EE-7 
351-S 
345-S 

E'li-'t·4·· · 
EE-23 
EE-3 
EE-3 
EX-3 
EX-3 
C6F2 
C6F2 
352-S 
350-S 
EX-23 
EE-l 
348-S 
344-S 
U-1-A 

.. 
u; 

.. 
Q. 

~ 

.. 
i ! 

l }i S-DD No No 
1 D-DD No No 
1 ~ S-DD ...... Cen 
1 D-OD No No 
1)-l D-OD No No 
1)-l D-OD No No 
1)-l O-DD No No 
1)-l D-DD No No 
1)-l D-DO No No 
1)-l D~DD No No 
1)-l O-DD No No 
1~ 2-SU No No 
1~ 2-SU No No 
1)-l 5-DD No No 
1)-l 5-DD No No 
1 ~ S-OD No No 
1Ys D-OD No No 
l Ys O-DD No No 
1)-l D-DD No No 
1 D-DD No No 
1 ~ s-oo No No 
1)-l S-DD No No 
1~ D-DD No No 
.81 D-OD No No 
.97 D-00 No No 
1)-l S-OD No No 
l U s-oo No No 
1~ s-oo Own Cen 
1~ s-oo Own Cen 
1 D-DD No No 
1 D-OD No No 
1)-l D-DD No No 

~
O-DD No No 

1 D-DD No No 
1)-l S-DD No No 
1~ S-DD No No 
1 D-DD No No 
1!4' S-OD No No 

.. . . O-DD No No 
1)-l s-oo No No 
1 D-DD No No 
1)-l O-DD No No 
1~ O-DD No No 
1~ O-DD No No 
1~ 2-SD No No 
1~ 2-SO No No 
l !i s-oo No No 
1)-l S-DD No No 
1)-l S-DD · No No 
1-,", s-oo No No 
1!4 5-DD No No 
1 D-DD No No 
1)-l S-DO 'No No 
1 D-DD No No 
l Ys S-DD No No 

N-No NO- Normal Driving 
NS- Noblitt Sparks 
Old- Old berg 
OP-Oscillatmg Plunger 
P-Pressure 
Pi- Pines Winterfront Co. 
Po-Positive 
Pur-Purolator 

c 
> 
;§ 
~ 
J: 

I 
(.) 

i 
J: ... 
:e 
~ 

i lis 
::E G) '1;: 

i ~ ~ 
~ ~ l 
i .!! ~ 
0 (.) .. 

~ ci ~ 

.. 
~ 
~ 
~ 

j 
§ 
z .. 
c 
::; 

No Au No AC 2 'Buf 1 
No Au No AC 2)-l Bul 2 
G-Pf Au No AC 2),-fBul 3 
No Th DR AC 2 Wal 4 
No Th DR AC 2J.:i' Wal 5 
No Th DR AC 2J.:i' Wal 6 
No Th DR AC 2J.:i' Wal 7 
No ...... Str AC 2J.:i' Old 8 
No .... .. Str AC 2~ Old 9 
No .. ... . Str AC 27i Old 10 
No ... .. . Str AC 2~ Old 11 
No ... .. . DL AC 2~ Own 12 
No .... .. DL AC 2~ Old 13 
No Au No AC 1:J,i Own 14 
No Au No AC 1:J,i Own 15 
No Au Yes Bur 2 NS 16 
No Au Yes AC 2 NS 17 
No Au Yes AC 2J.:i' NS 18 
No Au Yes AC 2)-l Bur 19 
No No Str AC 2 NS 20 
No Au Yes Bur 2 NS 21 
No Au Yes AC 2 NS 22 
No Au No AC 4~ Own 23 
No .. •• ...... ... ........... 24 
No .... . .. .. ..... 1.88 . .. . . 25 
No Au . ... Bur 1% Old 28 
No Au .... Bur 2 Old 27 
Belt-2 Au .. . . Bur 2 Old 28 
Belt-2 Au .... Bur 2 Old 28 
No Au Car AC 2 Old 30 
No Au Car AC 2 Old 31 
No No Str AC 2)-l Old 32 
No . .. .. . . .. . Bur . . . . Own 33 
No .. . •..... . Yes 2!. Own 34 
No Au No Bur 2 Wal 35 
No Au No AC . 2 Waf 38 
No Au No Bur 2~ Waf 37 
No Au Car AC 2 Var 38 
No Au Car AC . . . Var 39. 
No Au Ye~ ACO 2 . . . . . . 40 
No Au Yes ACO 2)4' . .. . . . 41 
No Au Yes ACO 2J.4 . . .. . . 42 
No Au Yes AC 2~ .. . 43 
No Au BS AC 2~~ Buf 44 
No Au BS AC 2~~ Buf 45 
No Au BS AC 2~ Buf 48 
No Au No BA 1~ NS 47 
No Au No BA 1~ NS 48 

~~ ~~ g:~ ~g ~ ::g ~ 
No Au Str AC 2 Buf 51 
No Au Str Bur 1%; Bur 52 
No Man No AC 2 Old 53 
No Au Car AC 2 Old 64 
No Man No AC 1% Buf 55 

2-SD-Single Downdraft-2 used 
5-DD- Single Downdraft 
SG~Spiral Gear Sp-Splash 
Sir-Stromberg SU-Single Updraft 
SW-Stewart Warner 
Th-Thermostat Tii-Tillotson 
Var-Various Wai-Walker 
Y-Yes 

See pag~s 1054B and 10o2A of D yke's Automobile Encyclopedw for "Service and Tune- [: p Swcificntions" of Passenger Cars, giving such in format ion as: ignition anrlvalve timing, valve 
clearance, tnterrupter and spark plug gaps , firing orders, etc. -~ 
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CARTER TYPE "W-1" AND "WDO" CARBURETORS 1 

Carter Type "W -1" Carburetor 

The "W-1" carburetor is a single-barrel, down
draft type. It is made with and without the climat
ic control (automatic choke) as an integral unit. 

The "W -1" type carburetor is used on several 
different makes of cars, as given on page E:O . Al
though the construction may vary in some details, 
the principle of operation is similar, the differences 
being principally in constructional details to adapt 
it to the different makes of cars, and in the size of 
the openings, jets, etc. Adjustments are also similar. 

The major features of design and principle of 
operation are shown in the illustrations and text. 

Triple venturi: The main nozzle discharges the 
fuel at an upward angle into the primary venturi 
against the downward air stream. This assmes an 
even flow of correctly proportioned and finely atom
ized fuel at all speeds. See Fig. 1. 

AIR ENTERS PRIMARY 
VENTURI HERE-----.. 

AND AGAIN HERE 

Fig. l. The fuel, atomized 
in the primary venturi, is 
kept centrally located in the 
air stream by the surround
!ng blanket of air passmg 
mto the second venturi and 
again into the main venturi 
- offering a triple protec
tion against liquid fuel com
ing into contact with the walls of the carburetor. 

Metering rod: The meteriug rod controls both 
the economy and power mixtures and is in turn con
trolled by the position of the throttle . See Fig. 2. 

. Fig. 2 .. With throttle wide open, the power mixture is de
ltvered; w1th partly closed throttle, the economy mixture. This 

economy.range covers all drivi llg speeds 
except w1de-open throttle. The power 
step covers all full throttle conditions 
whether pulling wide open on a hill o; 
at maximum speed on the level. 

ECONOMY 
STEPS 

1 Compiled from literature of the Carter Carburetor Corp., 
St. Louis, Mo., by permission (1937). 

Accelerating pump: To D.Rsure rapid a.ccelcration 
t.he "W-1" carburetor employs a specially designed 
pneumatic-type accelerating pump. See Fig. 3. 

IPUMP DISCHARGES 
FUEL DIRECTLY 

INTO MAIN VENTURI 

AIR COMPRESSED IN 
THIS BELL CONTINUES 
PUMP DISCHARGE 
AFTER MECHANICAL 
ACTION CEASES 

Fig. 3 . The accelerating pump 
consists of a cylinder with a 
plunger containing an air bell, and inlet 
and outlet valves. It is operated auto
matically by the throttle. The upward 
movement of the plunger, when the ac
celerator is released, draws a predeter
mined amount of fuel into the bottom of 
the cylinder, an air column r emaining always between the fuel 
and the plunger. The slightest opening of the throttle compresses 
the air and causes an immed1ate discharge of fuel through a jet 
pointing downward into the main venturi. When throttle is 
fully opened, the discharge is continued for a number of seconds 
by the air compressed between plunger and the fuel. 

Anti-percolating unit: The heat of the engine 
sometimes causes the gasoline in the bowl of the 
carburetor to boil over and run down into the inlet 
manifold through the nozzle, making it difficult to 
start the engine in hot weather. This device auto
matically opens a vent when the throttle is closed, 
thus preventing the gasoline from being forced out 
of the nozzle. See Fig. 4. 

Fig. 4. Anti-percolating 
unit: The "cap" over the 
vent from the fuel chamber 
is controlled by the pump 

arm actuated by the accelerator. When driving, pump arm is 
lifted, permitting cap to close; when engine is at rest, pump arm 
depresses lip on cap, opening anti-percolator vent. 

Fuel for idle speeds (see Fig. 2) flows from float bowl through 
idle jet and is drawn upward and across, where it is mixed with 
air entering from carburetor throat through a calibrated air 
bleed. This mixture ef gasoline and aJr then travels downward 
through an economizer jet (not shown) in the idle passage, to 
the idle discharge ports. The quantity of idle mixture is con
trolled by the needle-point idling adjustment screw. 

During higher speed operation, starting at approximately 
20 to 25 m.p.h., the main nozzle supplies all the fuel up to top 
speed through the economy steps of the metering rod. At top 
speed or wide open throttle, the metering rod is raised to the 
power-step position, thus supplying additional fuel. 



80 Supplement to DYKE'S A UTOlVIOBILE ENCYCLOPEDIA (ADDENDA) 

Carter Type "WDO" Carburetor 

The "WDO" carburetor is a dual-barrel, down
draft type. It is made with and without the climatic 
control. The princizJle of operation is the same as 
the "\\r-1" but there arc two barrels using one float 
chamber . See page 82. 

In adjusting, it is very important that the two metering rods, 
two anti-percolators, and two idle adjustment S('rews have a 
uniform setting. 

Fig. 5 (left) . Float-level measurement on Carter " Wl " 
carburetors. Invert bowl cover as shown and measure from 
the machined surface of the bowl cover to the float, with needle 
seated. The measurement should be as given in the table. 

Fig. 6 (right). Float-level measurement on Carter "WDO" 
carburetors. Invert bowl cover as shown and measure from 
the machined surface of the bowl cover to the float (not soldered 
seam) , with needle seated. The measurement should be as givf'n 
in the table. 

CARTER "Wl" AND "WDO" CARBURETORS ON 
1937 PASSENGER CARS t 

Chevrolet Master 6 W1 - 3468 
Chevrolet Fleet W1 - 3588 
Chrysler 8 C142 WD0-373S 
Hudson() 73 WD0- 344S- :377S 
Hudson 8 WD0-344S-:~77S 

7-1-, 7.'), 7ti, 77 
l.a Salle :):2:2 I WD0-37-lS 

Seri es ;)0 
Olds mobile (j 1 W1-3i~1S 

Oldsmobff:~Y 19
;
371 

Wl- 38i):::i 
Late 1();37 

< lldsmobile 8 WD0-34:):::i-:~ti7~ 
Earl y HJ:~7 

OldsmobilL~te 
19371 

WD0- 386 

Packard 120 WD0-366:-l 
Pontiac 8 :37- 28 W1- 350S 
Pontiac 6 37-26 W1- 352S 
Pontiac 6 Taxi W1- 364S 
Studebaker W1- 371S 

Diet. 5A- 6A 
Terraplane 71 W1- 348S 
Terraplane 72 WD0-344S- 377:-:l 

I 1 to 2 1 3 /8" 
1 to 2 3 / 8" 

1
3 / 4 to 1 l/4 9 / 64" 

. 1 / 4 to 3 / 4 / 15 / 64" 
1 / 4 to 3 / 4 15 / 64" 

3 / 4 to 1 1 ; 4 13 / 64" 

3 ,'4to11 , 4 :3 /8" 

1 to 1 1 / 2 3/8'' 

3 / 4 to 1 1; .; D/ 64" 

1/ 2 to 1 1 / 4 D / 64" 
I 

1 / 2 to 1 1 ; 4 1 / 8" 
1 / 2 to 1 / 3 /8" 
3 / 4 to 1 1 / 4 3 /8" 
1 / 4 to 3 / 4 I 3 /8" 
1 / 2 to 1 1/ 4 3 / 8" 

1 /-1 to 1 [ :1 / 8" 
1/ 4 to 3 / 4 I 15 / 64" 

The climatic control is used on all the f oregoing cars except Chevro let' 

C hry, Ier "Ci4 ," and T errap lune "71." See Tune-up Specifications, page 
J05Hl of ])yf.:e'8 Antv Encyvlvpetlht. 

CAHTEH TYPE "Wl-350S" CAHBUHETOH ADJUSTMENTS:l 

As an example, the instructior.s for ad justmeut 
of the Carter model "Wl -350S" carburetor used on 
the Pontiac eight "37-28" is given below. The 
model "Wl -352S," used on the Pontiac six "37-26,' ' 
is similar, as is also the Studebaker Dictator, the 
Oldsmobile six, and the Pontiac taxi. All these 
"Wl" carburetors have a triple venturi air intake, 
pneumatic accelerating pump of the low-pressmc 
type with adjustable stroke, anti-percolating device, 
and climatic control. 

Fig. 7. Carter type "W1- 350S' ' and " W1- 352S'' ,;inC(Ie
barrel, downdraft carburetor with climatic control. 

Carburetor Adjustments 

Before adjusting carburetor, change worn or leaky 
carburetor flange gaskets, tighten manifold bolts, 
:md test compression. It is, of course, assumed that 
Lhe engine has been properly tuned according to the 
manufactw·er's specifications. 

If carburetor loads up after considerable serviee, float level 
should be checked. Wear on lip of float lever will raise float 
level. Float level may be reset by bending lip of float lever 

1 Used as standard equipment. 

2 Used only on approximately :~,100 ca rs. Sisson aut omai i" 
choke u11ed. 

3 Compiled from literature of the Carter Carburetor Ct>rp., 
St. Louis, l\Io., by permission. .-\pplies to 19:37 modeb. 

• Does not apply to Pontiac taxi " \\-1 - 36-!S" carburetor. 

down to raise float level or bending lever up to lower float level. 
Only a very slight bend is needed. 

If engine stalls while idling, reset throttle adjusting screw and 
idle adjustment screw. If t hese adjustments do not eorrect the 
trouble, remove low-speed jet and clean thoroughly with com
pres~ed air. Examine and see that jet seats gasoline-tight in 
body casting, top and bottom. If not, replace wi th a new Jet of 
identical specifications. Never change a low speed jet from 
one carburetor to another. 

A clogged pump jet is indicated by increased resistance on foot 
throttle. Pump jet should be removed and cleaned with com
pressed air , whi ch , in many cases, will remove the d irt or lint . 
However, it is usually advisable to replace the pump jet, as 
its cost is nominal. All jets and ball checks must be seated 
gasoline-tight. 

Poor acceleration may be due to damaged or worn plunger 
leather in accelerating pump, loose plunger, corrosion or sedi
ment in pump cylinder, or bent pump arm (parts which may be 
replaced at small cost) . Pump stroke is adjustable for high or 
low temperatures. Set to longest stroke (upper hole) for ex
treme cold weather. Standard stroke (lower hole) wi ll meet 
practically all weather conditions. 

If plunger is removed from accelerating cylinder, always use 
loading tool in reassembling to avoid damage to plunger leather. 

Pump adjustment: With pump connector link in standarc 
stroke (lower hole) adjust throttle connector rod by bending, 
t o give 10 /64" pump stroke (plunger travel). Full pump stroke 
is obtained by moving throttle from seated to wide-open posi
tion. (Thr ottle l ever adjusting screw should be backed out. ) 
Travel can be checked by markmg shaft against bowl cover, at 
wide open position and fully closed position, and gauging dis
tance between marks or use tool No. 156J2. 

Metering-rod adjustment: Correct setting of metering rod is 
important. Metering-rod position should be checked when car
buretors are servi ced or when leaner than standard r ods are in
stall ed after correct pump adj ustment has been made. Correct 
procedure is as follows :4 After backing out throttle-lever adjust
ing screw so throttle is t igh tly closed, and r emoving metering 
rod, insert gauge (Tool No. Tl09-26) in place of metering rod, 
:seat ing tapered end iiJ metering rod j et. Hold gauge vertical to 
insure seating. Metering-rod pin in pump arm should r est at 
bottom of notch in metering-rod gauge with throttle valve 
seated. Loosen nut on metering-rod pin in pump a rm with 
tool No. 1020; and with this pin r esting lightly on metering r od 
gauge shoulder, tighten nut. In adjusting metering rods with 
this method, throttle connector r od should not be removed, as 
this will disturb pump adjustment. 

Remove gauge, r eplace metering rod and disk. Do not forget 
to hook up metering-rod spnng. Be sure metering rod is in 
jet If metering rod shows wear, replace both metering r od 
and metering rod jet. 

Adjustment of anti-percolator: Anti-percolator should be 
checked after metering-rod setting. Do not disturb setting of 
metering rod. Procedure: Back out throttle-lever adjusting 
screw. With throttle valve seated, adjust lip on pump arm 
to depress anti-percolator stem so bottom of indicator line is 
flush with top of anti-percolator plug. 
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To adjust fast idle: Back out throttle-lever adjusting screw. 
Hold fast-idle cam in normal. idle position. Tighten throttle
iever adjusting screw to seat against fast-idle cam above first 
step. Bend fast-idle link on offset portion, usin~ socket tool No. 
15215, so there is 5/ 8" clearance between inside '-rail of ai r horn 
and lower end of choke valve, with throttle lever adj usting 
screw locked against first or upper step on fast-idle cam and 
t hrottle valve seated. Be sure fast-idle link does not bind. 

To adjust unloader: With throttle wide open , adjust cam on 
throttle lever to give 1/4" clearance between lower edge of 
choke valve and wall of ai r horn. 

Lockout adjustment for choke: With t hrottle and choke 
valves wide open, adjust lip on fast-idle link to give 1/32" 
clearance between lip and throttle lever l ock. Lock must pre
vent choke valve returning to closed position. Choke mechan
ism must not bind at any position. 

Idle adjustment: Set idle adjusting screw one-half to one 
(Eight); three-fourths to one and one-fourth (Six), turns open. 
For ri cher mixture, turn screw out. Do not attempt to idle 
engine below 350 r.p.m. 

Float-level adjustment: See page 80. 

CARTER CLIMATIC CONTROL "W-1" AND "WD0"1 

Carter Type "W-1" Climatic Control 

Purpose: This automatic choke is used in place 
of the conventional choke control operated from 
the instrument panel, and will give the proper mix
t ure ratios at all temperatures and at all speeds. 

The two major assemblies are the thermostatic 
coil and housing assembly (C), Fig. 8, and the piston 
housing, choke shaft and lever (H), air screen (J), 
and piston (I). 

Operation 

When the engine is cold, the tension of the 
thermostatic choke coil in housing (C), Fig. 8 (shown 
detached here) , holds t he choke valve in a closed 
position. A top view of the offset butterfly choke 
valve in the air horn is shown in Fig. 10. This sup
plies the engine with a rich mixture for starting, as 
the air is cut off from entering the carburetor. 

After the engine starts, the vacuum of the intake 
manifold, acting upon the choke piston (I), partially 
opens the choke valve (D) until it assumes a posi
tion where the tension of the thermostatic coil is 
balanced by the pull of the vacuum on the piston. 

As the engine is warmed up, the thermostatic coil 
releases tension, permitting piston to rise and draw 
warm air from the exhaust manifold through a 
flexible pipe connected to the piston housing (just 
below J), through the air-cleaner screen (]), past the 
thermostatic coil, thence through a passage in car
buretor body (shown in Fig. 8) to the inlet manifold. 
This flow of warm air heats the thermostatic coil and 
causes it to decrease its tension; thus the pull of the 
vacuum on the piston, working against the decreas
ing tension of the thermostatic coil, gradually opens 
the choke in such a way that it is fully open when the 
engine is warm enough to run on the regular idling 
mixture. 

During the end of the warm-up period, while the thermostatic 
cu' l s ti ll has some tension, it would be possible to stall the engine 
he..:ause of too ri ch a mixture if throt tle was opened wide , be-

rrom literature of Carter Carburetor Corp. Applies to 1937 
wudels. 

cause the vacuum drops almost to zero in the intake manifold 
and the choke would be completely closed by the coi l. To pre
vent this, an arrangement is made in the linkage so that on all 
wide-open throttle operations the choke is locked wide open. 

Fast idle: It is necessary to run the engine slightly faster 
than normal to keep i t from stall ing. This is accomplished by 
having the choke linkage (G) move the fast-idle cam to a posi
t ion which will hold the throttle open sufficiently to provide the 
necessary engine speed. 

If manifold loads up and becomes flooded with gasoline while 
spinning starter with a cold engine, depressing the accelerator 
pedal to approximately three-four ths open will clear the mani
fold. 

When checking the automatic choke for faulty operation, see 
that the flexible tubing extending from the exhaust manifold to 
the carburetor is tight at both ends. Also, examine cork-insu
lator disk inside of the thermostat housing and replace, if 
necessary, in order to make ai r tight. 

Strainer: The piston housing strainer (J ) , Fig. 8 , prevents 
dirt from entering the housing. If it becomes clogged, it will 
restrict the flow of hot air to the thermostat and cause a rich 
mixture. 

To Disassemble Climatic Control 
Do not attempt to service air horn and climatic control as

sembly on the carburetor. Remove from carburetor as in
structed below: 

1. Remove both attaching screws (A) and housing retainer.-; 
(B ) to remove thermostatic coi l and housing assembly (C) . 

2. Remove strainer screw (J). 
3. Remove choker valve screws (D) and choker valve. 
4 . Loosen clamp screw on fast-idle link and lever assembly 

(G ), bend l ip under screw with screw driver, so i t will pass over 
the portion of choke shaft which is not milled fiat. Fast-idle 
link a nd lever assembly can easily be removed if this lip is 
properly compressed . 

5. Remove choker piston lever, l ink, and shaft assembly (H ) . 
6. Remove suction-passage gasket from air horn. 
7 . Do not r emove rivet that holds air horn and piston housing 

together. These parts are line-reamed at the factory. If they 
are removed, line them up with shaft and valve, so valve, shaft, 
and piston work freely . 
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To Reassemble Climatic Control 
Before reassembling, wash all parts, except cork pieces and 

coil and housing assembly, in clean gasoline. Then blow 
through all passages with compressed air. Remove all foreign 
substances from air passages and parts to allow all parts to 
work freely. Use all new gaskets. Replace all worn or 
damaged parts with new. Then proceed as follows: 

8. Install choke piston lever, link, and shaft assembly (H ) 
in air horn and climatic control assembly. At the same time 
install parts from operation No. 4. Then tighten up screw on 
fast-idle link and lever assembly (G). Parts must work freely. 

9. Install choker valve and use new choker valve screws (D). 
With the choker valve loose, tap choker valve lightly to cen
tral ize it in the air horn, then securely tighten screws. Choker 
valve should move freely in air horn. 

10. Install str ainer (J) in piston housing. If strainer is dirty 
or clogged, replace. 

11. Install new suction-passage gasket in ai r horn casting. 
12. Install air-horn assembly. Tighten ai r horn, attaching 

screws and lock washers. 
13. Install screw and lock washer beneath piston housing. 
14. Check thermostatic housing and coil assembly (C). If 

cork insulating strip has shrunk or is damaged, install new strip. 
If balance of assembly shows damage, replace enti re unit. 

15. Install thermostat housing and coil assembly with word 
"Climatic" at bottom and turn counterclockwise until center 
marking on piston housing is aligned with mark on thermostat 
housing. 

16. Install and tighten housing retainers (B) screws (A) . 
See "Carburetor adjustments" for setting of unloader. 

Cautions 
_When rea~sembling choke valve_, make certain it is in perfect 

alignment w1th a1r-horn bore. If 1t is not, choke will stick in 
its closed position and will have a tendency to drag on air horn 
throughout the range. 

When reassembling carburetor to engine, make certain hot
air tubing is properly connected. An air leak at this point will 
prevent climatic control from functioning properly. Piston 
housing of climatic control has marked calibrations on its top 
for proper adjustment. When reassembling, place notch in coil 
housing to bottom of unit, then install retaining screws. Do 
not tighten. Revolve housing assembly counterclockwise (to 
left) until spring tension is felt on choke valve. Then set notch 
on coil housing in line with center mark on piston housing. 
Tighten retaining screws. The position of choke valve will be 
governed by existing temperature. On a warm day choke valve 
might be open slightly. On a cold day completely closed. 

Adjustments of Climatic Control 
Direction for adjustment (lean or rich) is clearly marked on 

housing. For average driving and climatic conditions , coil 
housing should be set two points rich. 

Action of climatic control during warm-up period is affected 
by grade of fuel used. Make no adjustment until engine is cold. 

If cold engine shows a tendency to run lean during the warm
up period, turn housing (C) counterclockwise one mark at a time 
to rich en it until desired results are obtained. 

If cold engine has a tendency to load or run rich during the 
warm-up period, revolve choke housing clockwise one mark at a 
t ime to lean it out, until desired results are secured. 

These adjustments should be made with care and between 
adjustments engine must be thoroughly cooled off. At least 
four hours should be used to cool engine. 

Carter Climatic Control "WDO" 
The climatic control used on the "WDO" dual

barrel downdraft carburetor differs in some of the 
constructional details from the one used with the 
"W -1" carburetor, as shown in the illustration, Fig. 
11. This climatic control has a pressed-steel hous
ing instead of a die-cast housing. 

Fig. 12. Another cross-sectional 
view of "WDO" carburetor. (1) 
Thermostatic coil and housing as
sembly; (2) cork Insulator strip ; (3) cork 
insulator disk; (4) piston platP.; (5) body 
gasket ; (6) valve attaching screw; (7) 
choker valve; (8) fast-idle connector link ; 
(9) body-flange gasket; (10) throttle
lever adjusting screw. 

Fig. 11. Cross-sectional view of typical "WDO" carburetor with climatic control. 

CHANDLER-GROVES MODEL "AOC-2" CARBURETOR 1 

Model "AOC-2" carburetor is a single-barrel, 
l 1/ 4" S.A.E. oversize opening, downdraft car
buretor incerporating several new features. The 
operation and adjustments follow. 

Main Metering System 

The fuel for idle and intermediate speeds flows 
from float bowl ~1) through the main metering jet 
(2), passage (3), mto the antechamber (4). At idle 
it continues through idle tube (5), passages (6 and 
7), and discharges through the primary idle hole 
(8), controlled by idle needle valve (9). At inter
mediate speeds it flows from antechamber (4), 

1 Compiled from literature of the Chandler-Groves Co., De
troit, l\fich. This model is used on the 1937 Packard six. 

through main discharge nozzle (11), into venturi 
(12). 

At wide-open throttle an additional quantity of 
fue! flows from float bowl (1) through economizer 
valve (13), through economirer restriction (14), into 
channel (3), where it is added to the fuel flowing 
through main metering jet (2). 

Economizer valve (13) is a diaphragm valve held open at wide
open throttle by spring (15). A chamber surrounding t he valve 
is formed by cap (16). Passages (17 and 18) lead to the engine 
side of the throttle; and the vacuum existing there at idle and 
intermediate speeds is communicated to t his chamber and 
causes the valve (19) to be held on its seat, shutting off the flow 
of the fuel through economizer restriction (14). 

Accelerating Pump 

The throttle lever (23) is connected by means of 
pump link (24), pump rod (25), and spring (26) to 
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Fig. 1. Sectional view of the model "AOC-2" Chandler-Groves carburetor . 

pump piston (27). Fuel from the float !Jowl (1) is 
drawn past inlet check valve (28) into pump cham
ber (29) when the throttle is closed. 

When the throttle is opened, pump rod (25) travels down, de
prE:ssing spring (26) and moving pump piston (27) down, forcing 
fuel in pump chamber (29) out past outlet check valve (30) 
through discharge nozzle (31) into venturi (12). 

Adjustments and Service Hints 

:Before making any adjustments, it is important 
that breaker points and spark plugs be properly set, 
the ignition timing correct, and valve tappets set to 
proper clearance. 2 

Fuel level: The entire specifications of the car
bw·etor depend largely on the proper fuel level in 
the bowl (1). This should be measured accm ately, 
and the fuel-pump pressme should be checked with a 
pressme gauge. Under 3lb. pressure the fuel in the 
main bowl (1) should measure 17 / 32" below the 
top of t he bowl with t he gasket removed. Th@ level 
may be corrected by bending float arms (22) . Be 
sw-•3 to bend like amount on both arms. 

To set idle: First set idling speed with the throttle 
stop screw (32). The idle mixture is controlled by 
t he idle adjusting screw (9). Tmning the needle 
to the right, or in, makes the mixture leaner, and to 
the left, or out, makes the mixtme richer. Set to 
t he position where engine picks up to the best r.p.m. 
with adjusting needle. After arriving at correct 

2 Packard-six timing: Spark plugs: A. C . or Champion model 
"Y-4," size 10 mm. Gap setting .026 to .030"; ignition timing: 
with points adjusted to .015" and fuel compensator (vacuum 
advance unit) set at zero, spark should occur in No. 1 cylinder 
2 1 / 2 to 4 degrees or one to two graduations on flywheel before 
top center. Four-degree position is when the second graduation 
ahead of "UDCI" aligns with pointer at inspection hole below 
start er motor. Note. E ngines with 7 to 1 optional a luminum 
head should be timed 4 to 6 degrees or two to three flywheel 
grad11ations before top center ; valve tappet setting is .007" inlet, 
.010" exhaust, engine warm and idling. (Applies to 1937 car.) 

mixture, it may be necessary to reset the throttle 
stop screw to obtain the correct idle speed. 

Approximate setting of idle adjusting needle is 
t hree-fourths of a turn off seat. Correct idle speed 
should be 7 m.p.h. 

Failure to idle properly after adjusting: Be sure engine is 
tuned to specifications. Check for ai r leaks at intake manifold. 
Check the gaskets between throttle valve body and bowl of 
carburetor. Clean the idling system by removing idle discharge 
plug and idle tube (5) and blow it and idle channels out with 
compressed air. Check fit of throttle valve with relation to 
idle discharge holes (7 and 10) . Check fuel level carefully. 

I f richness at idle is noticeable, check the vacuum economizer 
valve (13) . If this valve is n0t seating properly or the dia
phragm is leaking, the addi t ional supply of fuel required only 
for high speed and power is being admitted through idle system. 

The accelerating discharge: This is controlled by the hole in 
the throttle lever (23) in which the pump link (24) is located . 
The pump-link assembly (24) can be placed in three different 
positions in the throttle lever (23). Under most conditions it 
can be used in the middle hole. If smaller quantity of fuel is 
required for acceleration, it can be located in inner hole. If 
la rger quantity is required, place in outer hole. 

When car is not accelerating properly: Check accelerating 
pump system for dirt that may be preventing valves from seat
ing properly. If pump inlet check ball (28) is not seating and is 
leaking, fuel will be found to return to bowl instead of through 
pump discharge hole (31) when throttle is worked. If pump 
outlet needle valve (30) is not seating properly, fuel will be 
sucked back into the pump chamber. Check the leather seal 
in bowl of pump chamber. If the leather is not a good fit 
against piston (27) , fuel will leak by piston causing a weak dis
charge. 

To clean accelerating system: Remove pump piston (27) and 
rod assemble (25), also pump discharge stud and needle (30) 
and blow compressed air through inlet check ball (28) and run 
a No. 69 drill, or wire equally as small, t hrouph pump discharge 
hole (31). This will r emove any particle or ch1p of metal that 
may have become lodged in discharge hole. When system is in 
good condi tion, a quick steady stream will flow from the dis
charge hole the instant the throttle is snapped. 

To check for trouble at intermediate speed: Check vacuum
spark-control hole in carburetor and the tubing to the dis
t ributor. Remove main metering jet (2) and check size ac
cording to specifications. Blow compressed air through meter
ing-jet channel (22, and main discharge nozzle (11). Check 
fuel level. 
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High-speed complaints: Check vacuum economizer valve 
(13) and economizer jet (14). Blow out channels with com
pressed air. Be sure there is sufficient fuel-pump pressure. 
Check fuel level in bowl and the travel of the float. Check 
spark-plug gaps, breaker points, and engine compression. 

Altitude operation: In some cases in altitude, it may be 
necessary to use a leaner metering jet (2). C:sually a iJ per cent 
or 10 per cent leaner jet will take care of any variation in alti
tude. The metering jets are marked in thousandths of an inch, 
the smaller the number the smaller the hole. Do not change 
the size of economizer jet (14) or the pump discharge hole, as 
this will cause erratic performance. 

Economy complaints: Changing jets rarely increases mileagf' 
more than slightly and often ruins performance. l\lake a 
thorough check of condition of engine with a compression gauge 
and make sure valves are in good condition. Check for drag
ging brakes; car should roll freely. Don't merely take cus
tomer's word on mileage; run a gas test with a scientific mileage
tester. Check fuel level in the carburetor bowl; a lso make sure 
the fuel-pump pressure is not excessive. Then, if there is stiil 
cause for complaint, the various points as described above 
should be thoroughly gone over. 

Automatic Choke 

The thermostat (35), when cold, tries to rotate the 
lever (47), raise the rod (37), and close the choke 
valve (48) for cold starting. .As fast-idle cam (52) is 
fastened to the lever (40), this closing cannot take 
place until the throttle is opened and the stop screw 
(32) has pulled away from the fast-idle cam (52). 
After the engine fires, a vacuum is created in the in
take manifold which acts on the vacuum piston 
( 42), opening the choke vah·e Ly turning the lever 
(47) against the spring tension of the thermostat 
(35), whieh varies according to temperature. Hot 
air is drawn from a tube in the hot spot of the intake 
manifold, through the passage (44), to the case (33), 

heating the thermostat and making it lose its spring 
tension and allowing the choke valve (48) to gradu
ally assume a wide-open position. 

The fast-idle cam (52) rotates with the choke valve (48) and 
allows the throttle valve to close to its normal idle position, 
when the choke valve (48) has assumed the wide-open position. 

When the throttle is wide open, the pin (49) has opened the 
rhoke valve (43) about one-half open by coming in contact with 
the lever on cam (52). This is for the purpose of cleanmg out a 
flooded condition and is a safety device. 

It is possible to adjust the thermostat (35). Remove the case 
(33) by taking out the two screws. (Caution.) Do not remove 
the thermostat (33) from the holder plate (36). When the 
thermostat (35) is 100° F., the free end of the thermostat (35) 
is directly over the mark (51) on the holder plate (36). The 
standard setting is when the mark (51) on the thermostat plate 
(36) lines up with the punch mark (50) on the thermostat case 
(33). 

Loosening t he screw (34) and turning the mark (51) toward 
" rich" tightens the tension of the thermostat and richens up the 
choke. Be sure to retighten the screw (34). On reassembling, 
be sure the end of the thermostat (35) is hooked securely on the 
arm (39) of the lever (47). 

It is very important that all the parts work perfectly free. 
The choke valve (48) should fall wide open from any position 
when the thermostat case is removed and the idle stop screw 
(32) is not against the cam (52). It should close without any 
binding when the lever (47) is rotated clockwise and the idle 
stop screw is clearing the cam. 

Chandler-Groves Model '" A-2" Carburetor1 

This carburetor is a single-barrel, 1 1/4" S.A.E. 
opening, downdraft carburetor and is similar to the 
AOC-2, excepting there is no automatic choke. The 
same principle of operation and adjustment of the 
''AOC-2" apply to the ''.\-2.'' 

PLYMOLTH f'LEL SYSTEM~ 

Fuel Purnp 

The fuel pump is of the diaphragm type aml is not 
adj ustable. The filter Low! of the fuel pump should 
be removed and wiped clean (inside and outside) 
frequently, to avoid excessive accumulation of dirt 
and water which might work its way to the carbu
retor. 

Servicing the fuel pump is greatly aided by the use 
of a fuel-pump analyr.er and a spanner wrench, 
which are available through the factory service parts 
department. The spanner wrench prevents the 
diaphragm from turning when tightening the pull
rod nut. 

It is important that fuel-pump pressure be checked. 
This can be done by the use of suitable test equip
ment. The pressure should be 2 to 4 lb. If the 
pressure is lower than 2lb., it may starve the engine; 
and if too high or more than 4 lb., flooding of the 
earburetor may result. 

If difficulties should occur in supplying fuel 
properly to the carburetor, an inspection should be 
mndo before making any major repairs to the pump. 
lt is recommended that the following operations be 
performed for locating the cause: 

I. :\lake C('rtain that the fuel litws an• not hloek(•d 
or obstructed. 

2. Use fuel-pump analy11-er to cheek the (·ap:u·ity of 
the pump. 

3. Heplace filter-bowl gasket nnd reehed:. 

1 Used on the 1937 Plymouth "P-0" passenger car and com
mercial "PT-50." 

2 Compiled from Plymouth Shop klanunl by permission. 
Applies to models "P3-P4," 1937. The DeSoto "S-3" and 
Chrysler Royal "C-16" (1937) fuel systems are very similar. 

4. Examine fuel-pump valves and, if defective, re
place. 

;). If pump still fails to operate satisfactorily, re
move the pump and examine diaphragm and 
other parts. 

Note: Before removing the cover, mark it and the pump 
body to show their relative locations, m order that assembly 
may be made accurately. 

It frequently occurs that fuel supply difficulties are 
not traced to the fuel pump and its operation; 
therefore, it is recommended that the following items 
be checked before disassembling the fuel pump: 

1. Check carburetor float and needle for proper 
functioning. 

2. Check fuel line for leaks, kinks, or other obstruc-
tions. 

3. Dirty filter screen. 

4. Leaks at. diaphragm flange. 

5. Loose valve plugs. 

6. Leaks at pipe connections. 
Caution: Do not use shellac or any other adhesive on 
diaphragm. 

To remove fuel pump proeeed a~ follows: 
1. Hemove fuel lines and heat shield. 

2. Hemove cap screws from pump body to cyliuder bloek and 
pump from engine. 

To disassemble after removal: 

1. Remove filter bowl, screen, and gasket. 

2. Remove inlet valve, valve, and spring, Fig. 1. 

:;. Remove lower pump cover, gasket rocker-arm springs, and 
spring seats. 

-.. Remove diaphragm cover, pull-rod nut, alignment washer, 
protector washer, and diaphragm (8) from pull rod, Fig. 2. 

:>. Remove pull-rod link pins and P' 'll rod. 
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6. Remove rocker-arm pin, rocker arm, and linkage . 

. Vote: Ahvu.ys soak n e\v diaphrag;rn in kero!';en_e befure i.u-
stalling. Care must be taken to prevent turnmg the dta
phragm when tightening the pull rod nut. 

To assemble and install, reverse operation. 

The fuel tank has a special sump at the base of the tank above 
the drain plug; so all water and dirt in the tank will settle at 
this point. Therefore, it is important that the drain plug be 
r emoved and the tank drained at least once every year . 

Fig. 1. Dissassembling fuel pump. Names of parts: (1) 
fuel pump body; (2) roaker arm; (3) rocker-arm spring; (4) 
lower cover to pump-body gasket; (5) lower cover to pump 
body; (6) lower cover to pump-body screws; (7) filter bowl. 

Fig. 2. Replacing fuel-pump diaphragm. Names of parts: 
(1) fuel-pump body; (8) fuel-pump diaphragm. 

Plymouth Carburetor1 

The carburetor is of the plain-tube, downdraft type 
with fixed jets which cover all speed ranges except the 
'idle ranqe, which is controlled by an adjusting 
needle. The carbmetor is equipped with an ad
justaole accelerating pump and a fast idle device for 
the prevention of stalling with a cold engine. 

Accelerating pump: In order to provide the addi
tional gasoline required for rapid acceleration, the 
carb retor is equipped with a pump which supplies 
an extra charge of fuel momentarily as the throttle 
is opened. 

I This carburetor is the Ball and Ball designed by Chrysler 
engine"rs and manufactured and servi ced by Carter Carburetor 
Corp., St. Louis, Mo. 

F ig. 3. Side sectional view of carburetor. Names of parts : 
(A) accelerating pump winter setting (outer hole, long stroke); 
(B) accelerating pump intermediate setting (center hole); (C) 
accelerating pump s ummer setting (inner hole, short stroke); 
(D ) 5 / 64"; (1) air-horn assembly; (2) choke-valve assembly; 
(3) float needle and seat assembly; (4) float and lever assembly; 
(5) main metering screw; (6) plug; (7) accelerating pump lever; 
(8) throttle valve; (9) main vent tube and plug assembly; (10) 
body-flange spacer. 

Fig. 4. Front sectional view of carburetor. Names of parts: 
(1) ai r-horn gasket; (2) idle orifice plug; (3) idle orifice tub!'; 
(4) idle hole plug; (5) idle adjustmeut screw spring; (6) idle 
adjustment screw (and valve); (7) pump jet; (8) pump jet plul-(. 

Three positions are ]Jroviderl on the nccelerator-pump levf!r (7 ), 
Fig. 3, in order to give a greater or lesser discharge of fuel, de
pending upon climatic conditions. 

For extremely warm weather or for high altitudes above 3,000 
feet the pump link should be in the hole in the accelerating
pump lever which is nearest to the throttle shaft. This gives 
the shortest stroke of the pump. 

For cold-weather operation, the pump link should be in the 
pump lever hole which is farthest from the shaft. For normal 
summer temperatures the pump link should be in the center 
hole. 

For high altitudes (:3,000 feet and higher) leaner main meter-
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in~ screws are available through the factory servi ce part:s de
partment. A main metering screw is installed by remov1ng: 
the carburetor float cover and float. Then, remove the meter
ing screw. Install the replacement metering screw and as
semble. 

I! leaner metering screws are used in lov:er alt1'tudes , the maxi
mum speed and power developed by the engine will be material
ly reduced, but slightly greater fuel economy may be obtained. 
However, it is recommended that. the standard metering screw 
as furnished with the carburetor at the factory be used to obtain 
best general performance. 

Carburetor Jets Sizes Plymouth Part .Yo. Jet No. 
Standard ............... . 

5 % leaner than standard .. 
10 % l eaner than standard . 
15% leaner than standard. 

647838 150-588 
6478:39 159- 608 
658682 159- 648 
658683 159-658 

Idle adjustment: The idle needle valve controls 
the fuel mixture for closed-throttle running. Turn
ing the adjusting screw (6), Fig. 4, clockwise gives a 
leaner mixture; and counterclockwise, a richer mix
ture. 

When adjusting carburetor, always use vacuum 
gauge and adjust (engine at normal operating 
temperature) idle needle valve to obtain highest 
reading. 

I/ engine is 0 K, reading should be 18" to 21" of vacuum. 

Steady low readin!J indicates late valve timing. 

Flickerin(J needle: Burned, riding, or sticking valve~. 

Vibratin(J needle: \Ve:~k valve springs or valves loose in t:1eir 
guides. 

Extreme low rewlinu: Leaky intake manifold or carburetor 
gasket. 

Adjust throttle stop screw to an idle of not less than 6 m.p.h. 

To check float level, proceed as follows: 

1. R~:?move accelerating pump lever. 

2. Remove float-chamber cover and gasket. 

3. Measure the distance from the top of float 
chamber to top of float. Should be 5/ 64", and 
can be reset, if necessary, by bending lip on float 
lever away from needle to raise float and toward 
needle to lower float level. Bend vertical lip of 
float only. 

To remove, disassemble, and assemble carbure
tor, proceed as follows: 
1. Remove air cleaner and throttle control rod . 

2. Di~connect fuel line. 

:3 . Disconnect automatic choke control. 

4. Remove carburetor flange bol ts and carburetor from engine. 

To disassemble after removal: 

1. Remove carburetor-float cover bolts and fa:;t-idle rod . 

~. Lift off cover. 

:;. Remove float-pin retainer spring, float, and float neediP . 

I. Hemove accelerator-pump link . 

;). Push out accelerator plunger assembly. 

ti. Remove economizer clip and assembly. 

7 . Remove idle orifice plug and tube and blow out with air. 

3. Remove main vent tube and plug assembly, and main meter
ing screw, and blow out with air. 

To assemble, reverse the operations . 

Always use compressed air to clean carburetor jets. 

Never use a drill or wire for cleaning jets. 

Automatic Choke 

An automatic choking device (the Sisson model 
"AC-758B") is provided as special equipment, and 

3 Special tools obtainable from Pierce Governor Co., Ander
son, Ind. 

operaters the Cfirhuretor choke when starting and dur
ing the warm-up period of a cold engine. After the 
engine reaches normal operating temperature the 
choke opens and remains open until the manifold has 
cooled off. 

When checking operation of automatic choke, be 
sure the engine is cold; otherwise the choke will be 
open. 

Fig. 5. Adjusting automatic choke. Names of parts: (1) 
carburetor-choke valve; (2) choke lever; (3) wrench loosening 
automatic-choke lever screw; (4) special tool holding automatic 
choke in closed position. 

To adjust proceed as follows: 

1. Remove the carburetor air-cleaner. 

2. Insert a No. 42 drill or the sp~:?cial tooP ( 4), 
through the choke valve shaft and in line with the 
slot in the choke housing. 

:3. Loosen the bell crank clamp screw and lift up on 
the choke rod until the choke valve in carburetor 
is closed. 

-!. Tighten the clamp screw and remove the drill or 
tool. 

Note: The accelerator rod is so arranged that when the 
starter is engaged the carburetor throttle is opened sl ightly . 
. llways check this adjustment when adjusting automatic choke. 
Flooding, caused by excessive choking, may be relieved by hold
ing throttle "wide open" while starter is engaged. 

Air-Cleaner 

To service air-cleaner, proeeecl as follow:-;: 

l. Remove wing nut holding top cowr. 

· '2. Remove cover and filter element. 

:t Wash the air-cleaner in clean kerosene. 

-!. Re-oil the filter element by dipping in heavy 
engine oil (S.A.E. No. 50), letting excess oil drain 
off, then reinstall. 

To service heavy-duty air-cleaner (special equipment) , proceed 
as follows: 

1. Remove wing nut holding top cover. 

2. Remove the top cover and lift out the filter element 

:3. Clean filter element , using kerosene. 

4. Empty oil from reservoir and wash in kerosene. 

5. Re-fill reservoir to indicated level with one pint of (S. A.E. 
No. 50) oil and reinstall. 

6. Install filter element and top cover. 
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The air-cleaner should be removed and cleaned at least once 
every 2,000 miles and more often if the car is operated under 
extr~mely dusty conditions. 

Manifold Heat Control 

The exhaust manifold is equipped with an auto
matic heat control, which regulates the amount of 
heat by-passed around t,he inlet-manifold heater 
body. An occasional check should be made to in
sure that the valve is free and not restricted in its 
operation. The operation of the heat control is fully 
automatic, and no adjustments are required. 

To disassemble, proceed as follows: 

1. Remove manifold heat-control valve-counterweight bolt, 
eounterweight, and thermostat. 

To assemble, reverse operations. 

Note: Pla<'e the <'enter end of thermo~;tat in manifold heat-

control sha£t groove and turn thermostat in counterclock-
wise direction 1/3 (1 /2 on DeSoto) turn before hooking the 
other end of thermostat on stop. 

Caution: Never turn thermostat over 1/ 3 (1/2 on DeSoto) 
turn when in:stalling. 

Plymouth Engine Tune-up Specifications 
Valve tappet clearance to check timing (engine cold): Inlet 

.011"; exhaust .012". 

Valve clearance (engine hot): Inlet .006"; exhaust .008". 

Valve timing: Inlet opens 6° or .015" ATDC; exhaust closes 
8° or .027" ATDC. 

Spark plugs: type: Champion J-8; thrQad: metric 14 mm.; 
gap .025". 

Ignition timing: Breaker-point opening: .020"; breaker
point spring tension: 18 to 20 oz.; number of cylinders for 
checking timing: one or six; piston position when points open: 
.007" ATDC; degrees of crankshaft rotation when points open: 
4° ATDC. 

SISSON AUTOMATIC CHOKE1 

Model "AC-758B"2 

This device is mounted on the exhaust manifold 
and is connected with the carburetor choke valve 
by linkage. It consists essentially of an electric 
solenoid unit, which is in operation when the starter 
pedal is depressed, and a thermostat unit. Its pur
po~e is to regulate the position of the carburetor 
choke valve so as to provide a proper mixture of fuel 
when starting and during the warm-up period. 

The electrical connection to the automatic choke 
opE·rates only when the starter pedal is depressed, 
to give additional choking over the standard set
tin!~ of the heat element, giving a predetermined 
position of the choke valve dependent upon the 
temperature of the manifold. As soon as the starter 
pedal is released, the choke assumes the proper posi
tion for running, dependent upon the manifold 
tPm perature. 

FiJ~. 1. Sectional view of mechanism showing action of 
thermostat spring of the Sisson model "AC-7i'i8B" automatic 
choke. 

Principle of operation: The thermostat (1) is a U-shaped piece 
of m•~tal, the two ends of which contract closer together with 
heat and spread apart as the manifold temperature decreases . 
At low or medium manifold temperatw·es the upper end of the 
thermostat metal contacts with t ~Je plate (6) which is fastened 
to thEl shaft (5) and operates the carburetor t,hoke valve through 
the l•wer (7) and rod (8). As the manifold temperature in
creas~s, the upper end of the thermostat metal moves down, thus 
opening the carburetor choke valve. 

When the starter pedal is depressed, the lever (4) is drawn up
ward to the solenoid unit and pulls the thermostat metal, which 
is pivoted on a hinge pin (2), upward. At low or medium 

1 C<>mpiled from literature of the manufacturer, the Pierce 
Governor Co., Anderson, Ind. 

2 Model "AC-758B" is used on the following cars: 1937 
Chrysler "C-16"; all 1937 DeSoto models; all 1935, 1936, and 
1937 Dodge models. Optional on all 1935, 1936, and 1937 
Plymouth models. The same model of automatic choke with a 
different lever carries part number "AC-758." Was standard 
equipment on 1936 Chrysler models "C-7," "C-8," and "C-9," 
and on all DeSoto models. Also used on 1935 Chrysler models 
"C-1" and "C-6" and all DeSoto models. 

3 Tools for adjusting and testing can be obtained from the 
Pierce Governor Co., Anderson, Ind. Literature free. 

temperatures the upper end of the thermostat is in contact with 
the plate (6) , so that the shaft and linkage moves the carburetor 
choke lever. The depressing of the starter pedal does not move 
the carburetor choke valve to the completely closed position except 
when the manifold temperature is very low. At normal operating 
temperature of 180° F. manifold temperature the ends of the 
thermostat metal have contracted so close together that the de
pressing of the starter pedal does not result in sufficient move
ment of the thermostat to allow the top end to contact and 
move plate (6), and no movement of the choke valve is ob
tained. 

Quick starting: When the starter pedal is de
pressed, the throttle is automatically opened from 
one-fourth to one-third. This is very important for 
assuring quick starting. This opening is obtained 
through an adjustable pick-up rod, which connects 
the starter motor lever with the accelerator cross
shaft. 

Fast idle: In addition to this automatic throttle 
advance, when the starter pedal is depressed there 
is also a fast-idle cam on the throttle shaft that is 
connected to and operated by the choke lewr. 
When the choke valve is closed, the cam raises and 
opens the throttle to permit a fast idle during the 
warm-up period. 

Adjusting 

There are no internal adjustments for the auto
matic choke itself. There are, however, several ad
justments of the different linkages which should be 
checked, one of which is the adjustment of the posi
tion of lever (7) on shaft (5), Fig. 1. The lever (7) 
is of the split type and is clamped to the shaft (5) 
by a bolt and nut. The link which connects the 
automatic choke device with the carburetor choke 
valve is not adjustable. Regardless of manifold or 
atmospheric temperatures, the automatic choke is 
always adjusted to the closed (cold) position. To 
adjust the lever (7), see legend to Fig. 2. 

Fig. 2. Adjusting (model "AC-758B"). Tool "C-723"3 
(or aN o. 42, 3 / 32" drill) is shown in place for holding automatic 
choke in its closed (cold) position while checking or adjusting 
lever (7) so that the choke valve will be in fully closed position. 
Proceed as follows: (1) Open hand throttle one-fourth way; (2) 
remove air cleaner from carburetor so you can observe position 
of choke valve in carburetor; (3) move automatic choke lever 
until hole in brass shaft lines up with slot in bearings, and insert 
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allju;:;ting tool "C-72:3" through hole in s haft, as illust rat eJ. 
Push adj usting tool all the way down to engine manifold so that 
it. engages in not ch in base of a utom:HiC' chokE'; (.l ) lon!'<E' Il r la mp 
screw on automatir. rh<~ke lever, u~i ng wr ench '·1-777, '' and 
JHU>h the kv<'r upwar·d until carhurl'tor <'hoke vah·c is elosed 
tight. Hold thE' IPvt-> r in this po"iti on and tighten clamp srrew 
in lever, then remove ad.iusti11g tool; (5) r ep laee air rl ea ner, 
checking to be sur e that tighteni ng air-<'leaner rlamp did no t 
bind choke valve or shaft; (6) see t~at there is no binding in the 
fast-idle or choke mechanism that would interfere with free 
operation of carburetor choke valve . .-\ !ways check this with 
carburetor throttle partly open. 

Model "AC-600"4 

This model is mounted, connected, and operated 
in a similar manner as the "AC-758B" but is of 
different design. '1 he t hermostat is mounted in thf' 
base. The inst ructions for adjusting the position of 
t he lever for holding t he choke in the closed pos ition 
wlwn C'old is given in the legend to rig. 3. 

Fig. 3. Adjusting (mod el " .-\C-600") . Tool "AC-G20"5 
is shown in p lace for holding automatic c}loke in its closed 
(cold) position whil e checking or adjusting lever SJ that the 
choke valve will be in fully closed positi on. Proceed as follows: 
(1) Open hand t:1rottle one-fourt\1 way; (2) remove cover from 
automatic choke and r emove a;r -cleaner fr om carburetor so that 
position of carburetor choke valve can be observed ; (3) clamp 
special adjusting tool ".-\C-62J" in place, as illustrated, so 
t hat e nd of tool enters and li nes up the hole in the a rmature and 
the hole in the magnet core. Lnd of tool should enter these 
holes as far as it will go, then move the flat bar of the adjusting 
tool so t'·mt it will lock the armature of the automatic choke 
tight against magnet core. Follow same inst ructions as in 
item" 4, ,;, and (i under Fig. 2 . 

Servicing Sisson Chokes 

In case it is evident that the Sisson automat:c choke is not 
functioning properly : 

1. Open hand t:1rottle before checking r·!1oke mechanism. 

2. See that rod from automatic c:10ke I evE'!' to carburetor choke 
lever is not bent vr binding. 

3. See that there is no binding in car!:l uretor choke valve. If 
valve i:; r ough or s ti cks in any position, smooth edge with a 
fine file. 

4. Check fast idling rod and C' ~\111 on r·arb11re tor for exeP~S frir·
tion . 

5. Tiemove any paint, d irt , or oi l from externa l m ovi nl-( par ts 
that might cause binding. 

6. See that clips on end of c:10ke r od are not binding. 

7. Check electric cable from star ter s witch to a utomat ic choke 
to be s ure the electrica l circuit is completed. This e lectrical 
circuit is grounded, and there must be a good contact be
tween choke and manifold. .-\ lork washer between mount-

ing nut and choke assure~ proper ground connection. You 
can check to see whether you are gettin"' a c·ornpleted circuit 
thr ough the choke by holding a screwdriver or some iron or 
~tee ! objert. <'lo,o;e to t.he mag net core while :-;omeone operate~ 
the ~;tarter. If there is an electrica l cir<'ltit, thP meta l niJj('c·t 
wrll be drawn aguin:st (h fl ma~;;net core. 

·" · Do not. lubri f'atc ('hoke or ~• ny of t he linkagc. 

\J. :-lee that heat-insulating gasket, " C-7:!4," is between ex
haust manifold and choke. 

10. If the d ifficulty has not been revealed by the foregoing 
checking, r emove choke from the engine and check i ts 
calibration o n spec ia l testing fixture, "AC-703." If t hi s 
final test indicates t hat the rhoke is not defeetive, rherk 
other equipment on the ear . 

Important 
A throttle pick-up is provided on a ll cars equipped wi th a 

foot-operated starter. This s hould ope n the carburetor t hrottle 
one-fourth to one-t hird when t he starter peda l is engaged. To 
ins ure proper start in g, this should be checked and adjusted as 
follows: 

1. l'i' hen star ter is engaged, see that the thr ottle pick-up opens 
the throttle one-fourth to one-third. 

2. If the thr ottle pick-up does n ot give proper opening of car
buretor throttle, l oosen t he pick-up colla r on the rod. To 
get greater throttle ope ning, slide the colla r on the rod toward 
rear of engine. To get l ess t hrottle opening of carburetor 
throttle, slide the coll ar toward the front of the engine. 

3. \\"hen proper adj ustment is obtained, tighten the coll ar set
serew sePurely. The proper tool to use for this purpose is 
"C-778." :, 

To Start Engine 
1. Disengage the clutch. 

:2 . Turn on the ignition. 

3. Step on the starter and kee) starter engaged until engine 
starts. (See notes A and B. ) 

4. Do not pump the foot accelerator before or during starting, 
as this wi ll cause the engine to fiood . 

Note A: On c-ars having a push-button star ting switch always 
open hand throttle or push down on acceleratcr so t ha t the 
Par.Juretor thrott le valve is between one-fourth and one-third 
open . 

Note B: In rase the engi ne should become flooded at any 
time, open the hand throt tle all the way and operate starter 
continuously until engine starts . This will e li minate further 
choking. If it becomes desirable to again choke the carburetor 
for sta rting, push the hand th rottle back to starting position. 

Difficult Starting 
Difficult starting may result from the following causes : 

1. :Croken or improperly a djusted spark plugs . 

2. Broken, poorly insulated, or improperl y conneeted ignition 
w:re:;. 

·-'· Discharged storage battery. 

·L Bad contact points in d istributor or improper adjustment. 

.). Dirt or ice in carbur etor. 

6. Carburetor float level too high makes hot s /t~rl inu more 
difficult. 

7. Fuel pump m a y not be delivering gasoline to carburetor. 

8. Too-heavy oil in crankcase in winter reduces cranking 
s peed and makes starting very diffi cult. r se win ter oil in rold 
weather. 

ZENITH "23-SEJUES" CAH.BuRETORt> 

The Zenith "23-series" CJ.rburetor iti a s ingle
barrel, downdraft type in which are combined the 
following advan tages: (1 ) double venturi construc
tion; (2) the economy of the Zenith compound
nozzle system of metering during ordinary operation; 
(3) a power-jet system to supply the extra fuel for 
full power and speed only v·hen needed; (4) an ac-

\ Model "AC-600" used on 1937 Chrysler "C-14," "C-15," 
and "C-17," 1936 Chrysler "C-10" and "C-11," 193.5 Chrysler 
"C-2" and "C-3," and ]!):J-! Chrysler and DeSoto Airflow 
models. 

'See footnote 3, p. 87. 
fi Compiled from literature of t he manufacturer, Zenith Car

buretor Co. ( Divi~ion of 13endix Avia tion Corp.) , Detroit, :\Tich. 

r·cler:1ting system to insure instan t engine response 
to sudden t hrottle opening; (.S) an independent 
idling system. 

Venturi: The removable venturi (1) ad justs the air 
capacity to the size of the engine (see l<ig. 2). Al
ways u'se the smallest size that still allows full power 
to be obtained. 

The delivery end of the seconchn-y venturi (12) 
is located near the throat of the primary venturi, at 
the point of greatest suction , so the suction at the 
throat of the secondary venturi where the fuel is dis
charged will iJe as ~;reat as possible. 
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This venturi system gives a very high suction and 
yet permits a great qua ntity of air to b e taken in by 
t e engine. The high suction breaks the fuel into 
t . e smallest parLides, giving beLter atomization. 
The fuel delivered through the secondary venturi is 
surrounded by air passing through the primary 
venturi. This improves the fuel distribution. 

Fuel system: ThiR series has the regular Zenith 
system of fud jets. 

The main jet (2 ) , Fig. 2, often referred to as the 
"high-speed jet," exerts its principal influence at the 
higher engine speed s. Its fuel is carried through the 
rap jet retainer (26) discharged into the air stream 

Fig. 1. Showing the main-jet adjustment on 
some models. 

Fig. 2. Showing main jet, compensating, idling systems, and power jet. 

Fig. 3. Showing accelerating jet system. 

Fig. 4. The automatic choke on the "23-
series" carburetor is the model "20-B.·' It is 
of the electric type and is connected to the igni
tion switch so that current will flow only·when:
ignition switch is turned on and the engine·in 
operation. Operation: A resistance coil is 
mounted close to the thermostat but never 
touches it, which, when the starting switch is 
turned on, heats and causes the thE<rmostat 
tension to decrease as the engine warms up. 
As the engine cools off, the change in tempera
ture in the thermostat chamber causes the 
thermostat to try to close the choke valve but is 
prevented from doing so because of the fast-idle 
mechanism. The strength produced by the 
thermostat is proportional to the temperature, 
so that winter and summer adjustments are 
not necessary. 

When the engine is cooled off and is to be 
started, the throttle must be opened and held 
partially opened until after the engine starts (on 
several cars this is d one automatically when 
the starter is engaged, in which case it will not 
be necessary to manually open the throttle), 
to allow the fast-idle mechanism and choke 
valve to move into their proper positions for 
starting. As soon as the engine starts, vacuum 
is created in the manifold. It is transferred 
through the external vacuum piston ~o ::ct 
against the thermostat spnng and mamtams 
the choke valve in a partially opened position. 
The amount of this opening depends upon the 
thermostat temperature and manifold vacuum. 
As the engine warms up, the tension created 
by the thermostat decreases because of the heat 
generated by the resistance unit; and when the 
engine is warmed up, the <'hoke valve will as
sum e a full-open pocition. 
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through the slot in the secondary venturi. The 
main jet adjustment (26), Fig. 1, which is used on 
some models, limi ts the amount of fuel passing 
t.hrough the main jet (2), Fig. 2. 

The cnmprnsntnr (3), Fig. 2, discharges its fuel 
t.hrough channels (A and B) into the well (13) and 
through holes in the cap-jet base (9) into the annulus 
(14) between the cap-jet base and the main jet. 
As the throttle is opened, this fuel is discharged into 
the air stream, through the slot in the secondary 
venturi, after passing through the cap-jet calibra 
tion (7) and the cap-jet tip (8). The cap-jet cali
bration, by means of the size and shape of its open
ing, determines the rate of fuel discharge when 
progressing from an idling speed to higher engine 
speeds. Air is admitted through the ventilating 
hole (16) into the well, to mix with the fuel from the 
compensator, so that the effect of the engine suction 
will he reduced. Therefore the compensator exerts 
its principal effect at low speed. 

The idling system consists of the idling Jet ( 4), 
Fig. 2, which measures the fuel, and the idling ad
justing needle (16), which regulates the air. The 
idling jet receives its fuel through channels (A, B, 
and C) from the compensator. This idling system 
functions only at idling and speeds below 2.~ m.p.h., 
when the throttle plate is almost closed and there is 
a very strong suction past the edge of the throttle 
plate. The priming plug (10) leaves an OtJening of 
suitable shape, near the edge of the throttle, where 
the idling emulsion is discharged. 

The power-jet system consists of the power j et (6), 
Fig. 2, to regulate the volume of fuel and of the 
power-jet vacuum p1'ston (17) which, actuated by 
manifold vacuum, causes the pou·er-jet valve (18) 
to open. A series of channels (D ) connects the 
power-jet vacuum piston with the carburetor barrel 
below the throttle plate. At normal driving speeds, 
the manifold vacuum is sufficient to overcome the 
spring tension and to hold the vacuum piston up; 
but at low-speed lugging with wide open throttle 
or at sustained high speeds, the piston drops in its 
cylinder. This opens the power jet valve, and fuel 
from the bowl is measured through the power jet. 
This, added to the normal fuel supply, furnishes 
just enough extra fuel to provide full power de
velopment. 

In some carburetors of this series a mechanically operated 
power-jet system is used. In such cases, the power-jet 
vacuum piston (17), Fig. 2 is not used, and t te power jet valve 
(18) is actuated by an arm attache l to t .te a ~celerating pump 
rod (21), Fig. 3. A power-jet valve having a longer stem is 
used with this system. 

The accelerating system consists of the accelerat
ing pump piston, which is actuated by the movement 
of the throttle; a series of channels; check 1>nlt>rs; and 

an arcelerating Jet , which f'ontrols the rate of fuel 
discharge. 

Th e con8truction nnrl opcrrtlion of this system is shown in 
Fig. :3. When the throttle is opened, it causes a downward 
~troke of the pump lever (19). Through the link (20) am:l 
nPPelerating pump rod (21 ) the a!'celerating pump piston (11 ) is 
forced d .>wnward in its cylindPr. Fuel from the carburetor 
howl has previously entered the Pylinder through the che!'i.
vnlve (22). As the pump piston starts it3 downward stroke, it 
appli es a pressure upon the fuel which closes the check valve 
(22) and causes displacement of the fuel from the pump cylinder 
thr ough the needle valve (23). This closes the check valve 
(24) , causing the fuel to be discharged into the air stream 
through the accelerating jet (6). 

When the fuel has been discharged from the pump cylinder, 
there is no longer any pressure against the needle valve (23) 
or the check valve (24). Therefore the needle valve drops back 
on its seat and the check valve (24) opens. This admits air and 
eliminates any direct suction on the fuel. Therefore no further 
fuel discharge comes from the accelerating jet until the throttle 
is retarded and the accelerating procedure is repeated. 

Automatic choke: The series may he obtaint'd 
with an automatic choke as a r·omponent part for 
the carburetor , see Fig. 4. 

Carburetor Adjustments 

To adjust idle: Start engine and allow it to run 
long enough to become thoroughly warmed up. 
(Make sure the choke is fully opened before making 
adjustments.) 

1. Adj11,st throttle-leve1· stop screw, turning it in or 
out to obtain the desired idling speed. This should 
not be less than 6 m.p.h. car speed. 

2. Adjust idling adj11sting needle (16), Fig. 2, turn
ing it in or out to obtain the smoothest idling of the 
engine. Turning the idling adjusting needle in re
duces the amount of air and results in a richer mix
ture. Turning the needle out results in a leaner mix
ture. 

To set main-jet adjusting needle (26), Fig. 1: The 
main-jet adjusting needle meters most of the fuel 
supplied to the engine at speeds over 20 m.p.h. A 
one-eighth turn of this adjustment has a very notice
able effect on mixutre ratio and fuel consumption at 
higher speeds. Care must be taken to set this ad
justment in the leanest position that will give good 
engine performance. 

An accurate adjustment can only be obtained by testing the 
operation of the car on the road. It is suggested the car be 
run at various speeds up to about 50 m.p.h ., noting the general 
performance. 

To adj-ust. With main-jet adjusting needle set one full-turn 
open, turn the main-jet adjusting needle toward its seat , chang
ing its position one-eighth turn each time until the engine shows 
evidence of a lean mixture on the road test. Now turn the 
adjusting needle away from its seat, changing its position not 
more than one-eighth turn each time, until the engine performs 
smoothly with no evidence of a lean mixture. Hold the adjust
ing needle in this position and tighten the packing nut so that 
no fuel leaks around the needle. 

WILL YS l\JODEL "37" CAHBUHETOR1 

Before adjusting the carburetor, make sure that 
the trouble does not lie elsewhere; particularly ex
amine the spark plugs and breaker points to see that 
they are sP-t correctly, 2 and see that the choke is in 
the full open position. 

To adjust the carburetor, proceed as follows: Be
fore starting engine, close the main adjustment (V), 
Fig. 1, by turning to the right., or in , to its seat (do 
not force adjustment against seat), then open three 
complete turns. Close idle adjustment (J) to its 
seat by turning to the right, or in, then open three
fourths of a turn. 

Start engine and run until thoroughly warm. 
With engine running, set throttle to run engine at a 

speed approximating 30 to 35 m.p.h., then turn 
main adjustment (V) to the right or in (one fourth 
turn at a time), until engine loses speed for want of 
fuel. Next turn main adjustment in the opposite 
direction (one-fourth turn at a time) until maximum 
engine speed is obtained. From this point turn to 
the right, or in, three-eighths of a turn, which will be 
the approximate correct adjustment. Close the 
throttle, then set idle·-speed regulating screw (P) to 
run engine slightly faster than normal idling speed. 
Slowly turn idle adjustment screw (J) to the left, or 

t Compiled from literature of the Willys-Overland Motors, 
Inc., Toledo, Ohio (1937). The carburetor is the Tillotson 
model "U-1-A." 2 See "Ignition setting" next page. 
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out, until engine misses, then turn in the reverse 
direction until engine fires evenly. Run engine at a 
faster speed for a few seconds by opening throttle, 
which will clean the manifold; then recheck idle ad
justment. Set idle-speed regulating screw (P) to 
operate to 7 m.p.h. when pulling in high gear. 

The approximate correct adjustments of the carburetor under 
5,000 feet altitude are: idle adjustment: one turn open; main 
a'ljustment: two and three-eighths turns open. Regardless of 
a .titude or climatic conditions, a proper carburetor adjustment 
can be made by following the foregoing rules. 

The vacuum-control spark advance will allow much leaner 
carburetor mixtures; so do not hesitate to adjust the carburetor 
i r accordance with the preceding directions. 

To set float correctly: Remove air-horn casting and screw~ . 
then carefully bend float lever, if neceRsary, so that gasoline 
level is exactly 3 / 4" below the upper rim of float bowl or, as a 
guide, just riding below top of float pinion screw. 

Fig. 1. Reference de
scription of the Tillotson 
model "U-1-A" single-bar
rel, downdraft carburetor 
used on model "37" Willys. 
Names of parts are: (A) 
inlet needle and seat; (B) 
float; (C) accelerating-pump 
channel screen; (D) ac
celerating pump; (E) power
jet valve pin; (F) accelerat
ing-pump jet; (G) bowl 
vent (internal); (H ) choke 
shutter; (I) nozzle outlet 
(No. 1 secondary, No. 2 
primary); (J) idle adjust
ment; (K) idle mixture
volume hole; (L) idlt fuel
supply holes; (N) reed 
valves and venturi casting; 
(0 ) idle and low-speed dis
charge holes; (P ) idle
speed regulating scn~w; ( Q ) 
power-jet discharge~ (R ) 
power-jet supply channel; 
(S) nozzle base (No. ri pri
mary channel, No. B sec
ondary channel) ; (T) gas
kets (No. 7 nozzle base, 
No. 8 nozzle outlet): (U) 
throttle shutter; (V) main 
adjustment; (W ) main
nozzle supply channel; (X) 
accelerating-pump supply 
channel ball check ; (Y) ac
celerating-pump discharge 
channel ball check; (Z) 
gasoline level. 

Ignition setting: Spark plug gap: .025"; breaker point gap : 
clean and adjust to .020"; ignition setting: 5° ATC measured 
on flywheel with automatic spark control at rest or .0103" late 
on piston travel. Distributor rotor arm should be pointing to 
No. 1 terminal. All back lash in distributor mechanism should 
be eliminated by finger pressure on the rotor arm in a clockwise 
direction. 

To advance ignition timing, loosen clamp screw holding dis
tributor to crankcase and rotate distributor in a clockwise direc
tion. To retard, move distributor body in a counterclockwise 
direction. Tighten clamp screw. After completing the igni
tion timing, recheck by revolving the crankshaft two complete 
turns to make sure all back lash in the driving train and dis
tributor mechanism is eliminated, and that timing checks to 
above. 

When oil pump has been removed from the engine, it is very 
important before reassembling the oil pump, to see that the 
distributor rotor is at No. 1 terminal position and that No. 1 
piston is on the compression stroke, and that the mark "IGN" 
on the flywheel coincides with the pointed end of the inspection 
plate screw. 

STROMBEUG :MODEL "AA-25" CARBURETOR1 

The Stromberg model "AA-25" used on scriPs 
" :n- 60," "6.5," "70," and "75'' is a duplex, down
draft type2 especially adapted to the 1937 Cadillac 
C2.!'S. 

The principle of operation is the plain tube using 
air-bled jet to maintain the proper mixture through
out the entire range. The carburetor is of aircraft 
dE·sign. The fuel chamber completely surrounds the 
entire body; this feature enables the fuel to be main
tained at the proper level under varying operating 
conditions. Another feature in the float chamber de
sign are the baffles ·whieh help to control surging of 
the fuel on sharp, sudden turns. The float needle 
valve is hooked to the float lever, which makes it 
positive acting at all times. A removable plug for 
l'hecking the position of the fuel level is provided in 
i he float chamber. 

J Compiled from Service B1tlletin of Bendix Products Corp., 
Stromberg Carburetor Division, South Bend, Ind. 

2 Models "AA-1" and " .-\A-2", of similar construction but 
~mploying a different type of automatic choke, are u,;ed on the 
19~:7 Buick cars, and the "AAOV-l" on Chrysler "C-14" a nd 
"C-15." See p. 9-1. Both Stromberg and Carter carburetors 
are used on 1937 La Salle V-8 engines. 

These models are really two carburetors built into one. 
There is a set of venturi tubes, a main metering jet, an idle sys
tem with an adjustable needle, throttle valve, and a pump di;;
charge nozzle for each barrel. Both barrels are supplied fuel by 
one float chamber. There is only one air inlet. 

The idling system supplies all the fuel at idling 
speeds and also on part throttle up to approximately 
22 m.p.h. From approximately 22 m.p.h. to 7t> 
m.p.h. part throttle, all of the fuel is supplied 
through the main metering system. The additional 
fuel necessary for speeds ahove 75 m.p.h. and on all 
wide-open throttle operation is supplied through the 
Pcnnmnizer valne. 

An accelerating pump i~ eormecteJ. directly to the 
throttle; this, together with the economizer, assures 
proper operation under all conditions. 

Main metering system: Fuel enters the carburetor 
at gasoline inlet through the float needle valve (19) 
and (20) and into the float bowl, where it is main
tained at constant level by floats (15). See Figs. 
1, 2, 3. 
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Fig. 1. Sectional view of Stromberg model "AA-:!5" carbu
r:Jtor. Names of parts: 

1. Choke valve 
2. :\lain discharge jet 
3. High-speed bleeder 
4. Idle air bleeder 
5. Idle tube 
6 . .\lain metering jet 
7. l\Iain discharge-jet plug 

8. Idle needle valve 
!l. Idle discharge hole:s 

1 J. Throttle valve 
11. Automatic choke piston 
P Vacuum piston link 
U. Primary venturi 
1-l. Auxiliary venturi 

Air enters the curburelor through the air inlet and 
places suction on the main discharge jet (2) or idle 
discharge holes (9), depending on the amount of 
throttle opening. The main metering jets (6) are 
of the fixed type. They control the flow of gas dur
ing the intermediate or part-throttle position up to 
approximately 75 m.p.h. From the metering jet the 
fuel passes in to the main d1'scharge jet (2), where it is 
mixed with air from high-speed bleeder (3) and flows 
into the carburetor barrel down to the intake mani
fold. 

All fets of the fixed type are calibrated at th e fru:/ory to supply 
the correct mixture for normal operating conditions, and should 
not be changed without special instructions from the factory. 

Note: A new type of main metering jet is used in this carbure
tor. To dis t inguis h it from jets of similar design, a groove has 
been added on the shank of the jet. The part number is P-22660 
and should n ot be interchanged with other jets. T-24924 
wrench is used for assembling of jet. 

Idle metering: Fuel j or idle speeds is taken through 
the idle tube (5), where it is mixed with air from the 
air bleeder (4) . The mixture passes to the idle 
channel, and it is then discharged through idle holes 
(9) . On "curb idle" or closed throttle, fuel is drawn 
only from the lower idle discharge hole, owing to the 
high suction at this point. As the throttle is 
opened, suction is also placed on the upper idle dis
charge hole to feed additional fuel until the throttle 
is opened to the position where the main discharge 
jet comes into operation. 

Adjusting the idle needle valves: Hun engine until 
it is well warmed up, so that the intake manifold is 
warm to the hand, and choke valve is wide open. 
The idle speed of the engine should be SC't at a speed 
equivalent to 6 m.p.h. in high gear on level road, by 
adjusting stop screw ( 40). The idle needle valves 
(8) control the fuel for low-speed adjustment. 
Turning OCT the needle gives a richer mixtme and 
turning IN a leaner mixture. Taking one barrel at 
a time, turn the idle adjustment IN slowly until the 
engine begins to "lag" or run irregular, then slowly 
turn OUT until the engine begins to "roll. " 

Finally, very slowly, turn in the adjustment again, 
just enough so that the engine runs smoothly for this 
throttle opening. This adjusts the mixture to one 
set of four cylinders. Do the same with the other 
idle needle valve. It may he necessary, after mak-

ing adjustments, to cut clown the engine speed 
slightly. 

Note. I! a good idle is not obtained, remove idle adjusting 
screws and check for dirt accumulation around seats. Do not 
force id.le a~justing screws into their seats too tight; this may 
cut a nng 111 the needle valve pomt, makmg it difficult to ac
curately adjust. Replace adjusting screws if this condition 
exists. 
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Fig. 2. Sectional view of Stromberg model "AA-2.5" carbu
retor. Names of parts: 

15. Float 
16. Float lever 
17. Float needle-valve clip 
18. Float fulcrum pin 
19. Float needle valve 
20. Float needle-valve seat 
21. Float-hanger gaskets 
22. Float hanger 
23. Float-chamber vent 
24. Pump fulcrum arm 
25. Pump piston link 
26. Felt dust washer 

27. Retainer washer 
28. Dust-washer spring 
2J . Spring-retainer washer 
38. Pump duration spring 
31. Pump piston 
32. Pump expansion spring 
33. Pump relief valve 
31. Economizer by-pass valve 
33. Pump inlet check valve 
~6. Pump discharge channE-l 
37. Pump discharge nozzle 
38. Spark control hole 

For maximum power or high-speed running a 
richer mixture is required than that necessary for 
normal-throttle opening. For part-throttle open
ing, fuel is supplied through the main metering jet to 
approximately 75 m.p.h. At this position econo
mizer valve (34) is forced down by the accelerating 
pump piston, allowing fuel t.o flow through econo
mizer valve and discharging through pump-dis
charge nozzle (37) . Fuel is supplied continuously 
through these passages with throttle wide open. 

For accelerating requirements it is necessary to 
supply momentarily an extra amount of fuel when 
the throttle is opened. On the upstroke of pump 
piston (31) fu el is drawn into the piston chamber 
through the inlet check valve (35). On the clown
stroke the compression closes the check valve and 
forces open economizer valve (34). The fuel is then 
discharged through pump discharge nozzle (37) into 
each of the carburetor barrels. When throttle is 
opened part way, only a small amount of fuel is dis
charged . 

Two holes are. provided in tlw throttle lever fm· acceleTnloT JJUI!tfl 
rod. The rod 1s placed m the hole on the short radius for 
normal operating conditions. If a richer charge is necessary 
on acceler~tion , the.rod can be placed in the hole on the l ong 
radJUs. E1ther pos1tJon does not affect the opening of the 
economizer valve. 

Fuel level in the flon t ehamher is maintained by 
floats (15). The level is set at the factory at 5/8" 
below the top surfaee of the float chamber, which 
corresponds to the bottom of level sight plug (39), 
with the engine idling. The plug should be re
moved to observe the position of the level before the 
carburetor is disassembled to reset the float. It is 
not necessary to reset the float unless it has been 
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tr mpered with or the carburetor has been handled 
roughly. If so, it ran he reset hy bending the float 
lever arm nt the point adjacent to the fulcrum pin. 

39 

16 

15 

41 

fi" ig. 3. Sect:onal v·.ew of :S ~romberg model "AA-25" carbu
retor. Name.:; oi parts: 

15. Float 
16. Float lever 
2-l. Pump fulcrum arm 

39. Fuel-level sight plug 
-lO. T :1rottle stop screw 
-ll. Pump rod 

When Tesetting the pos·ition of the floats, service tool 
"T-24971" should be used. This is accomplished 
by removing the air-horn assembly and holding it in 
a,n inverted position. With the tool placed in posi
tion on the cover gasket, the top of the vertical 
gu ides of the tool should be flush with the tops of the 
floats when floats are properly set. The guides also 
s2rve to check the clearance between the floats. It 
is very essential that the floats be properly set so 
that they will not rub on the side of the main body 
and interfere with free movement. If the float tool 
is not available, the distance between the top of the 
flont and the gasket should be 1 11; 32". 

Note: If it is necessary to remove the air horn, remove choke 
vabe screws so that valve. I:nk, and vacuum piston remain in
tac1. 

Important: Float level ean be checked only while engine i> 
run'ling. Do not start en(!ine while carburetor cova is remover/, 
because a backfi1·e from the manifold nwy cause a. serious fire. 

"AA-25" Automatic Choke Control 

The automatic choke control is built romplete!y 
into the model "AA-25'' carburetor. 

The principle of operation is the same as that used 
on the previous Cadillac models. The tension of the 
thermostat is controlled by an electTic heat unit con-· 
nected directly to the choke valve stem. making the 
entre unit intact (Fig. 8).2 The vacuum piston used 
to open the choke valve, when the engine begins to 
fire, is also built into the body. In the :Model uA.A-
25" carburetor the fast idle feature which supplies 
fuel during cranking period and keeps the engine 
fror.'l stalling while warming up is accomplished by 
a passage entering the throttle barrel below the 
thrc,ttle valve to feed the additional fl1el with closed 
throttle. This design eliminates all external p:-1.rt~; 
and adjustments used in the previous method of fast 
idle. Figures 4-7 show the automatic choke contrcl 
and fast idle in the various stages of operation. 

~ The Bendix-Stromberl' automatic electrie choke. 'J'J,e 
thermostat of this unit is directly connected to the carburetor
choke valve shaft and is heated by rtn electric eleme11t mounted in 
the thermostat housing. 'Vhen the ignition is turned on, ('Ur
rent flows through the element, heating the thermostat and per
mitting the choke to open slowly, so as to provide proper chok
ing curing the warming-up peri cd. 

Fig. 4 (left). Choke open-slow idle-engine hot: The 
choke valve (A) in wide-open position, which it will be when a 
hot eng:ne is stopped. In this illustration th~carburetor is 
shown at slow or curb idle, which should be adjusted by the 
throttle stop s crew at 6 m.p.h. with a hot eng"ne and is the only 
adjustment required for the slow and fast idling of the engine. 

Vacuum piston (B ) , shown in the "lower" position, is con
nected to the choke valve by link (C) . In addition to the piston 
O?ening the choke valve, it also controls the duration of the 
fast-idle period. The thermostat is connected to the carburetor
choke valve stem. 

Fig. 5 (right). Choke closed- fast idle: As the engine be
comes cold, the thermostat also cools and gradually gains ten
sion to close choke valve (A). With this movement, vacuum 
piston (B ) is raised, opening fast-idle passage (E ), so that air is 
drawn through (E ) during t)e fast-idle period. The suction of 
the air draws fuel from passage (F ) to supply the additional fuel 
for the fast idle. During the cranking of t~c engine, the choke 
valve remains in t!1e position shown in Fig. ;). 

Fig. 6 (left). Choke part:ally open- engine f:ring- fast idle: 
As the engine begins to fire and a manifold vacuum is created, 
vacuum piston (B) is pulled down to the position where the upper 
side bole in the piston is exposed to air taken through passage 
(E), stopping the pull on the piston. ·with this action the 
choke valve opens sli,1;htly, to admit sufficient air for running. 
The air flowing through passage (E ) draws fuel from passage (F) 
for the fast-idle mixture. 

Fig. 7 (right). Engine warm- slow idle: The choke valve in 
the carburetor, being off center, continues to open by the force 
of the inrushing air, which works against the tension of the 
thermostat until the thermostat absorbs sufficient heat so that 
it will not offer any resistance. As the choke valve (A) opens, 
it allows the vacuum piston (B) to lower until the piston closes 
passage (E) cutting off the supply of air and gas used for fast 
idle. Fuel is then only taken through the regular idle discharge 
holes (N). 

Figs . 1:! aud D. .Adjusting thermostat: (1) Remove thernw
"tat case (G), allowing thermostat (D ) to roo! or warm untd d . 
has reached the temperature of 70°. Thi~ 'is -rery ·impvrtrutl. 

(2) When the thermostat reaches 70°, the inside of hook (Hl 
of the thermostat should coincide with the "zero" marking 011 
the thermostat case, which is the original setting made at the 
factory. When ins talling a new thermostat or other new parts, 
check the zero location very carefully at 70° temperature and 
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change the location if necessary. If it is impossible fur the 
thermostat to reach 70°, provide for the difference by allowing 
one graduation on thermostat case for every 5° variation in 
temperature of the thermostat. 

(3) To adjust thermostat, reassemble case onto the air horn 
so that hook (H ) comes into contact w~th pin on the lever with
out any tension and with choke valve (A) in wide-open position. 
The zero marking on the case will then coincide with the notch 
on the air horn. 

(4) Revolve thermostat case fifteen notches rich, as indicated 
by the arrow, and fasten screws securely. (Or until the star 
stamped during the original setting by t:1e factory is opposite the 
marking on the carburetor body. ) 

Stromberg Series "AA" Carburetors 

In addition to the model "AA-25" carburetor dis
cussed on preceding pages, there are three addi
tional models which come under the "AA" series 
a ircraft design of carburetor , as mentioned below. 

Model "AA-1" and "AA-2" are used on the 1937 
Buick cars. The construction and principle of 
0peration is very similar to the "AA-2.'5" except that 
the automatic choke control is a separate unit. 

Model "AAOV-1 " is used on the 1937 Chrysler 
"C-14" and "C-1.5" cars. The const ruction and 
principle of operation is very similar to the "AA -2.5," 
except that t he economizer by-pass jet is controlled 
by a vacuum piston and spring shown in Fig. 10, in
stead of being mechanically operated by the ac
celerating pump piston, as on the model "AA-2.5." 
A separate automatic choke control is used. 
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Fig. 10. Sectional view of the model "AAOV-1 " carburetor , 
showing the vacuum-controlled economiz lr by-pass jet (8) . 
When the car reaches t he speed of approximately 75 m.p.h., the 
vacuum economizer comes into operation. Below speeds of 75 
m.p.h. the manifold vacuum has sufficient suction to hold piston 
(5) in its " up" position. When approximately this speed is 
reached, the manifold vacuum decreases, so that the vacuum 
piston spring has a greater force and moves the piston down
ward to open the economizer jet (8) to feed the addi t ional fuel 
that is required into the main discharge jet. Names of parts 
are: 
1. Choke valve 9. Main metering jet 
2. Vacuum channel 10. Main discharge jet pl ug 
3 .. Main discharge jet 11. Idle needle valve 
4. High-speed bleeder 12. Idle discharge holes 
5. Economizer vacuum piston 13. Throttle valve 
6. Idle air bleeder 14. Primary venturi 
7. Idle tube 15. Auxiliary venturi 
8. Economizer by-pass jet 16. Choke r elief valve 

MARVEL MODEL "CD-IB" CARBURETOR1 

The model "CD-lB" downdraft Marvel carbure
tor2 is of the plain tube, fixed-j et type and is provided 
with t he following advantages: 
1. A mixture adjustment for idle on each barrel of 

the carburetor. One for cylinders 1, 2, 7, and 8 
and the other for cylinders 3, 4, 5, and 6. 

2. A vacuum-controlled step-up, or economizer, 

MAINNOZZL 
MAIN NOZZLE BORE 

MAIN NOZZLE OUTLET 
BOWL COVER AND AIR INLET 

ACCELERATING PUMP 

PUMP FOLLOW-UP SPRING 
PUMP PLUNGE 

DISCHARGE CHECK VALVE 

PUMP INLET BALL VALVf 
PUMP DISCHARGE JE 

VENTUR 

1 Compiled from literature of Buick and l\farvel-Schebler 
Carburetor Division, Borg-Warner Corp., Flint, .Mich. 

2 This carburetor replaces the Marvel "BD-1 " on the 1937 
Buick series "40." It is not interchangeable with the "BD-1 " 
used in earlier production. It can be user! with the same mani
folds and throttle controls as used with .::itromberg model "AA-
1" carburetor, which is a lso used on the 1937 Buick series "40" 
as standard production. 

.METERING PIN TIMJNG.J:IE:JG_HI 
1~41' 

VACUUM STEP-Ue. 
PISTON 

/VACUUM STEP-UP 
VA UUM STEP-UP SPRING 
ECONOMY METERING Pit--.! 
ECONOMY METERING PlN 

POWER JET 
JET 

VACUUM CHANNEL 
SECONDARY IDLE AIR VENT 

IDLE EMULSION CHANNEL 
fDLE ADJUSTING NEEDLE 

PRIMARY IDLE DELIVERY 
SECONDARY IDLE DELIVERY 

THROTTLE STOP SCREW 

Fig. 1. Sectional view of the Marvel model "CD-lB" carbur~tor. 
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which insm·•)S, automatically, maximum economy 
for normal operating conditions and full power 
mixture for acceleration, hill-climbing, and hi!l;h
speed opera tion. 

3. Direct-action accelerating pump, which permits 
smooth acceleration, with pump stroke adjustable 
for seasonal requirements. 
This carbumtor is installed on the model "40" 

Buick to functJOn in conjunction with a thermostatic 
cold idle controi, a Delco-Remy automatic choke, an 
nccelerator start ~r switch, and a thermostatic heat con
trol. 

Construction: The carburetor is made up of two 
major units: a cast-iron double throttle body, fuel 
howl, and douHe mixing chamber combined; and a 
diE·-cast zinc bowl cover and air-inlet assembly com
bined. 

The fuel bowl is provided with a conventional 
atmospheric air vent in cover and two special addi·
tional vents to mprove hot engine operation. 

Special features are embodied in nozzle and fuel
paHsage construction to prevent "percolation" of 
fuel from carbu ·etor nozzles after a hard run in hot 
weather. 

The model "CD-lB" carburetor is provided with 
two floats, two complete idle systems, two main 
no:z zle systems, two metering-pin and jet systems, 
two accelerating-pump discharge jets, two mixing 
ehambers, and two throttle valves. In the sche
ma tic view (see Fig. 1) only one of each duplicated 
system is shown, and the description to follow will 
deal with these duplicate units as a single system. 

Operation 

Idle system: 'Yith the throttle valve slightly open 
to permit idling the SJction or vacuum below the 
throttle on the manifold side is very high. Very 
little air passes tlrough the venturi at this time; and 
hen ::e, with ver} low suction on the main nozzle it 
doe:> not dischar ;se fuel. This high suction beyond 
the throttle, however, causes the idle system to 
function, as the primary idle delivery into the high 
suct ion zone be,·ond the throttle. Fuel from fuel 
bowl passes thro~tgh metering pin and jet, power jet, 
and into main n)zzle, where it passes through idle 
fuel orifice in th' ~ side of nozzle bore into idle fuel 
ehannel, and thEnce through idle tube, where it is 
mixed with air, which is allowed to enter idle tube 
through primary air vent. 

The res1tltant em llsion of fuel and air passes downward 
through idle tube to dle emulsion channel, where an additional 
amount of air is bier ded with the emulsion through secondary 
idle air vent. This rich emulsion is finally drawn into the 
throt ,le barrel throu, ~h the primary idle delivery opening, sub
ject to the regulatio:~ of idle adj usting needle, where a small 
amount of air passing the throttle valve mixes with it, forming 
a combustible mixtUJ e for idling the engine. 

The idle adjusting needle controls the quantity of rich emulsion 
suppLed to the throt ,le barrel, and therefore controls the qual
ity of the "curb-idle' mixture. Turning the needle away from 
its seE,t richens the idle mixture to the engine, and turning needle 
toward its seat leans the idle mixture. 

On "curb idle" s01ne air is drawn from the throttle barrel 
above the throttle valve through secondary idle delivery opening 
and b.cends with the iding mixture being delivered to the engine, 
subject to regulation of idle adjusting needle. The secondary 
idle delivery begins to deliver idling mixture to the engine as 
the throttle is opened, coming into play progressively and blend
ing with the primary idle delivery to prevent the mixture from 
becoming too lean as the throttle is opened and before the main 
nozzlt, starts to feed. 

Metering: All fuel delivery on idle, and also at 
steady car speed~: up to approximately 18 m.p.h., 
is from the idle system. 

At apvroximately 18 1n.p.h. the suction from the increasing 
amount of air passing through the venturi causes the ma:in 
nozzle to start delivering, and the idle systerr.> dehvery .chmm
ishes, owing to lowered suction on the idle delivery opemngs as 
the throttle valve is opened for increasing car speeds, until.at ap
proximately 40 m.p.h. the idle del ivery is practically ml, and 
most of the fuel delivery from that point on to the highest speed 
is from the main nozzle. However, the fuel feed at any full 
throttle speed is entirely from the nozzle. 

'l'he idle system and the main nozzle are connected with each 
other by the idle fuel channel. The amount of fuel delivered 
from either the idle system or main nozzle is dependent on 
whether the suction is greater on the idle system or main 
nozzle, the suction being governed by throttle valve position and 
engine load. The main nozzle feeds at any speed if the throttle 
is open sufficiently to place the engine under load, which drops 
the manifold suction. Under such conditions of low manifold 
suction at the throttle valve, the main nozzle feeds in preference 
to the idle system because the suction is multiplied on the main 
nozzle by the restriction of the venturi. 

The main nozzle is supplied with fuel which 
passes from the fuel bowl through the economy 
metering-pin jet. 

The fuel then passes upward through the nozzle bore, where 
it is mixed with air drawn from the nozzle air vent and is then 
discharged from the nozzle outlet, as an air and fuel emulsion, 
into the mixing chamber. Air passing through the nozzle air 
vent sweeps fuel from the nozzle bore under very low suction, 
and therefore meets any sudden demand for nozzle fuel delivery. 
It also causes the nozzle to feed sufficient fuel at very low speeds 
with engine under load. 

The vacuum step-up (suction control-metering
pin "economizer") works instantaneously with any 
change in manifold vacuum caused by sudden change 
in engine load, and is not dependent entirely upon 
throttle position. It is possible to impose a heavy 
load upon the engine, particularly at low speeds, in 
accelerating or climbing a grade, with the throttle 
only slightly opened; and under these conditions the 
vacuum step-up operates, giving a full power mixture 
which eliminates missing, "lean feeling," and 
"spots," which might otherwise occur if the engine 
were operated under heavy load with a lean mixture. 

In part-throttle acceleration on a level road the mixture is 
"stepped up" to a power mixture only temporarily, because, as 
the engine speed increases with the throttle in one position, the 
manifold vacuum increases and immediately pulls the metering 
pin back into the jet. Likewise, during the warm-up period 
after starting cold, the vacuum step-up operates automatically 
and instantaneously when the engine falters, and thus reduces 
the amount of choking necessary to smooth operation. 

The vacuum step-up and the vacuum channel transmitting the 
vacuum below the throttle to the vacuum step-up piston is 
shown in Fig. 1. The vacuum step-up piston, to which is at
tached the metering-pin lifters , is drawn downward by high 
suction below the throttle valve, against the pressure of the 
vacuum step-up spring and thus lowers the metering pin into the 
economy metering-pin jet (as shown), providing a lean mixture for 
part-throttle economy. When the suction below the throttle is 
low, the metering pin is raised from the economy metering-pin jet. 
The power jet then meters a richer full-power mixture for full 
throttle or heavy load. The vacuum step-up spring is calibrated 
to allow the metering pin to remain in the jet for maximum 
economy up to a car speed of approximately 75 m.p.h. on a 
level road. 

The accelerating pump discharges fuel only when 
the throttle is moved toward the open position, and 
provides additional fuel to keep in step with the 
sudden inrush of air into the manifold when throttle 
is opened. 

Through a walking beam and a system of levers, the ac
celerating pump plunger is moved downward when the throttle 
is opened, thus forcing fuel past the pump discharge check valve , 
through the pump discharge jet into the mixing chamber. 

On dosing the throttle, the accelerating pump plunger moves 
upward, thus refilling the pump chamber by drawing fuel from 
the fuel bowl through pump inlet screen and pump inlet ball 
check valve. On any quick opening of the throttle the pumpfol
lowup spring yields and thus prolongs the pump discharge suf
ficiently to prevent "slugging" the engine with fuel. 

Adjustments 

If, after checking all other points on engine, it is 
found necessary to readjust the carburetor, proceed 
as follows: With engine thoroughly warmed up, set 
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lhTotllc stop scrc·w, whi<"h l>Pars against cold-idle con
lrnl rorn mounted on intnke mnnifold, so that engine 
idlPR at a spc<'d cquivalf'nt to 7 to X m.p.h. on ~t l<>v<'l 
road. Ther<~ is one 1:r/lt~ nr~j11s/ing needle for eaC'h 
l>n.rrel of the c·a rburcLor. Adjust <':t('h harrd SC'pH.
rately. Turn idle adj11sting ne('dle out slowly until 
c'ngine "rolls'' from ri('hncss, then turn nef'dle in 
slowly until engine " lags'' or runs irregularly from 
leaness. This step will give an idea of the idle ad
justment range and of how the engine operates under 
these extreme idle mixtures. 

from the lean setting, turn needle out slowly to 
the richest mixture that will not cause the engine to 
''roll " or run unevenly. Hepeat this procedure on 
the other barrel. This adjustment will, in most 
C"ases, give a slower idle speed than a slightly leaner 
adjustment, with the same throttle stop screw setting, 
hut will give the smoothest road operation. 1\ 
c·hange in idle mixture will change the idle speed, 
and it may be neressnry to readjust the idk sperd 
with the throttle stop screw to the drsirrd point. Tlw 
idle artjusting needles should he from threr-fourths to 
one turn from th0ir scats to giYC' n s:1tisfador~· idk 
mixture. 

Caution: Do not turn needles ti(Jhtly auainsl sen/s, a" f!roovr" 
u,·ill be cut into the needles by the seats nnrl 71'1'11 mnkc a so tisjncloT!J 
adjustment very difficult to obtain. 

Cleaning idle If idle should become lean at a11y 
time in service, open hand throttle so that engine will 
run at a speed equivalent to about 35 m.p.h. He
move one idle adjusting needle and quickly place 
finger over adjusting needle hole in throttle body 
while engine is running. 1 his greatly increased suc
tion on the primary idle delivery opening will gen
erally rerr:ove any dirt that may ha·re lodged be
tween the needle and its seat. \\ .ipe off needle, re
place, and readjust. Then repeat this proC'edure 
with the other needle. 

Pump-stroke adjustment: The accelerating pump 
lever has three holes into which the upper f'nd of the 
pump link may be fastened. The center hole in lel'cr 
is the standard factory setting. The hole whiC'h is 
toward the howl provides a longer pump stroke, and 
the outside hole reduces the pump stroke to tak0 care 
of highly volatile fuels. 

Float height: \Yith the engine idling, the fuel level 
should be 3/ 4" below the top face of the bowl, or at 
the bottom of the fuel-level inspection hole. Th e 
float height can be checked by removing bmvl cover 
and float assembly and turning it upside down. 
Proper setting of the two floats on the assembly 
should measure 1 '4" from bowl-cover gasket to 
closest surfare of each cork float, ns shown in Fig. 1. 

To check metering-pin timing height, remove 

howl C'over; and, with vacuum step-up piston held 
down on seat, placing weterin~-; pins in ,icts, the 
proper dim~:nsion from top of mPt.Pring pin to top of 
met.ering pin guide should scale 1:~ 1 6-±", as shown in 
Fig. ]. Ro Slll'e t.o cheek lwth met.ering pins to this 
dimension. Metering-pin lifter C'Rn he bent to ob
tain proper setting. 

Altitude changes: No change is necessary for tour
ing through mountainous country, but for cars 
operating permanently in territory of 3,000 fept 
elevation or over, a change to special altitude calibra
tion is necessary. 

The cold-idle control consists of a thermostatical
ly operated throttle stop cam mounted on intake 
manifold heat jacket just below manifold carburetor 
flange. Throttle stop screw in throttle lever rests 
against this cam at closed throttle position. 

During the warming-up period when starting cold , 
the throttle stop screw rests on the thick side of cam, 
thus holding throttle partially open to provide a fast 
idling speed at this time. As the riser on manifold 
warms up, the thermostat inside the cam becomes 
heated and rotates the cam in a clockwise direction, 
so that throttle stop screw then rests against thin 
portion of ram, and engine runs at its normal hot idle 
speed, as shown in Fig. 1. 

Adjustment is similar to the cold-idle adjustment described 
under the ::\Iarvel "BD" carburetor page 97. 

Automatic Choke (Delco-Remy Model 

"1990001") 

Delco-Remy model "1990001" choke is used on 
the Marvel "CD-1B" carburetor. This model is 
essentially the same as the model "490-A" choke as 
used with the 1937 Stromberg models "AA-1" and 
"AA-2" carburetors, with the exception that the 
control unit has he0n changed, as explained on page 
102. 

If starting difficulty is experienced, it may be due 
to volatility of fuel used, and the following procedure 
is recommended: after turning on ignition switch, 
depress accelerator pedal all the way to floor instead 
of just enough to engage starter. Hold the pedal 
down in this position until the engine starts and runs 
sufficient to allow throttling at a reasonably low 
speed without stopping. 

The same procedure may be followed to overcome 
hot-engine starting complaints. No damage to the 
starter mechanism will result from this method of 
starting as the starter will automatically be released 
by vacuum switch on the manifold or the general 
relay as soon as engine speed increases sufficiently.1 

l\IARVEL l\IODEL "BD" CAHBURF.TOR2 

The models "BD-1" and "BD-18" downdraft 
Marvel carburetors3 are of the plain-tube, fixed-jet 
type and are provided with the same advantages as 
stated in the description of the model "CD-lB" 
_Marvel carburetor. 

Construction: The model "BD'' earburetor is pro
vided with two complete idle systems, two main 
nozzle systems, two mixing chambers, and two 
throttle valves. In the schematic view (see Fig. 1) 
only one of each duplicated system is shown, and 
the description to follow will deal with these dupli
cate units as a single system. 

TheEe carburetors are installed on the models 

"40-60-80-90" Buicks to function in conjunction 
with a thermostatic cold idle control, a Delco-Remy 
automatic choke, an accelerator starter switch, and a 
thermostatic heat control. 

1 The Delco-Remy automatic choke parts and service are 
available through United Motors Service branches and their 
authorized stations or Buick dealers. This choke unit should 
not be disassembled except by the above-named organizations. 

~ Compiled from li terature of Buick and ::\Iarvel-Schebler 
Carburetor Division, Borg-\Varner Corp. 

3 The Marvel ''BD-1" and Stromberg "AA-1" are used on the 
1937 Buick series "40," and Marvel "BD-18" and Stromberg 
"AA-2" on the 1937 Buick seri es "60-80-90." (See p. 91 for 
Stromberg rarburetor. ) 
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PUMP DISCKARG£ JET-----. 

PUMP UN. -----""'• 

ACCEL PU~ IP OUTER 

PUM~ FOlllW·UP :'lt'Ktnn--+r 

VENTURI------+

ACC£l£RATING PUMP PlUNGER 

MIXING CHLMBERS --------< 

PUMP INl£" BAll VALVE----;-

THROTILE f~RREL-----.../ 

"-OlllE FUEl GROOV£ -----" 

MAiN NOZZlE------' 

IOl£ CONTROL J£T 
(S£CONDARY !OLE DELIVERY) 

-'r---- BOWl F£ED JET 

STEP·UP PISTON 

IOL£ EMUlSION CHANNEl . IDLE FUU CHANNEL 

Fig. 1. Sectional view of the Marvel model "BD" carburetor. 

Adjustments 
If, after chec~ing all other points on engine, it is 

found necessary to readjust carburetor, proceed as 
per instructiolls under "Adjustments" of the "CD
lB" Marvel carburetor, page 95. Other adjust
ments are givtm as follows: 

Pump stroke adjustment (see Fig. 2) : The ac
celerating-purr p outer lever is shown with fo ur 

0 1~2 

holes marked J , 2, 3, and 4, into which the upper 
end of t he pump link m:1y lx~ Ltstened. 

The No. 1 hole gives the shortest stroke or least amount of ac
celerating fue l, ani the No. 4 the longest stroke or maximum 
nmount of accelerating fuel. The No.3 is the normal position 
for Series 40, and tl teN o. 2 for Series 60-80-90, and these settings 
in most cases will ::le found to give maximum performance the 
year round. How wer, for extremely hot weather, or for high test 
fuels, hole No. 2 < r even No. 1 may be necessary to prevent 
heaviness or slow1 .ess on acceleration; and for e:rtremely cold 
weather or with lo1L grade/uels, hole No. 4 may be required to 
give smooth performance. 

Float height • see Fig. 3) : \Yith engine idling, the 
fuel level shoulcl be 3/ 4" below the top face of the 
bowl, shown as dimension (B), or 1/ 16" below the 
center of the f 1el level inspection hole, shown as 
dimension (C). 

The fio'lt height i:: set at the factory; however, if dimensions 
(B) and (C) do not measure correctly, this can be checked by re
moving bowl cover. The measurement from top surface of the 
bowl to the top of the float is 15 / ;32", shown on dimension (A) . 
F loat must be kept up by hand as gently as possible to make 
this measurement. 

Metering-pin timing height (see Fig. 4): To 
check metering-pin timing height, remove bowl 
cover and, with vacuum step-up position held down 
on seat, placin{; metering pin in jet, the proper 
dimension from top of metering pin to top of meter-

ing pin guide and jet assembly should scale 13/ 64". 
Metering-pin fork or lift.er (29) can he bent to obtain 
proper setting . 

Caution: The relationship between position of throttle valve 
to contr ol opening is very important and is held to very close 
limits in manufacturing . If necessary to service throttle 
mechanism, because of shaft wear, etl'., replace body assembly 
wi th a new one. 

Cold-idle control (see Fig. 5) : The cold-idle con
trol consists of a thermostatically operated cam (K ) 
mounted on intake-manifold heat jacket. This 
cam serves as a stop for throttle stop screw (D). 

The function of the cold-idle control is to provide a 
fast-idle speed during the warming-up period of the 
engine. This speed increases or decreases as the 
temperature of the riser changes. 

The variable speed is obbined by using a thermo
stat (A), which drives the cam (K). vVhen the riser 
is cold, the thermostat (A) rotates the cam (K) in a 
clockwise direction, causing its thick side to con tart 
with the idle stop screw (D), speeding up the engine. 

As the riser warms up, the thermostat is heated 
and thus revolves the cam (K) in a counterclockwise 
direction until idle screw (D) is contacting with the 
cam (K ) at its thinnest section, causing carburetor 
throttle to close to a normal ho t-idle speed. 

Cold-idle control adjustment: The cold-idle con
trol is adjusted and set in the correct position at the 
factory, and with ordinary ~:are should not need any 
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further adjustment. This setting can be checked as 
follows: 

Loosen nut (E ) and rotate cam hub in direction 
necessary to place the pointer (F) directly above nut 
(E). This adjustment may be made regardless of 
heat-riser temperature. 

A momentary opening of the throttle is necessary 
to allow cam (K ) to adjust itself for any temperature 
position. This is because the thermostatic spring 
(A) is not capable of rotating cam (K ) while the 
idle adjusting screw is contacting the cam. 

Warm up the engine. Throttle stop screw (D ) 
shoula now contact the cam (K ) on its thin portion 
and within the 1/ 4" limit adjoining the first rais0d 
section of the cam (see Fig .. 5). 

If the throttle stop screw does not contact u·ithin the 
limit shown, the cam hub, with pointer attached, 
may be rotated slightly in order to bring 1 '4" sec
tion under the idle screw. If it is necessarv to rotate 
the pointer more than .5° from its former vertical 
position, a complete new cam assembly should he 
installed. Important: Do not oil any part of cold
idle control. 

Automatic Choke (Delco-Hcmy 
Model "498-H") 

The Delco-Remy automatic choke model "4DR
H," Buick part number "1861177, " is used on Buick 
1937 series with Marvel "BD" carburetors. Thi,; 
choke is identical with the 1936 "40" series choke. 
See Delco-Remy automatic choke control, page 103. 

Adjustment of choke-rod length, all series (see 
Fig. 6) : Remove rod from the automatic choke 
lever. Hold down both levers as far as they " ·ill go. 
Check length of rod. Adjust to fit into noteh of 
the automatic choke lever. Reinstall in lower hole 
in lever marked (R ), which means regular. Two ad
ditional holes are provided in the choke arm for use 
in obtaining a leaner calibration . 

"Cse of the center hole will result in a leaner sPtting. 
This setting may be used to overcome rich operation 
when same is experienced with regular setting. Fse 

of the upper hole marked (H) need only IJe used 1n 
overcome richness en('ountered as the result of the 
use of highly volatile fuels. 

Choke fly action may be checked by moving automatic cheoke 
lever up and down. Jlfoving parts must work/reely, and the 
lever must always come back to its original position ("oriainal 
position" means position in which levers are found, owing to 
choke temperature at time of checking). l\iake sure all mov
ing parts and joints are dry andjree/rom oil of any kind. ]\' et'e?· 
oil any part of choke mechanism. 

Bellows metering pin (see J'ig. 7): Time required 
is from 10 to 13 seconds for the choker fly to travel 
from the choking position to part-throttle position. 

Bellows (B) are proper
ly timed at the factory, 

FrG. 7 and before making new 
adjustments, be certain 
that all vacuum leaks and 
f'hannel obstrurtions are 
P!iminatecl. 

If timiug is necessary, 
allow engine to cool until 
('hoker fly returns to closed 
position. Startengineand 
check timereguiredforthe 
automatic choke lever (F) 
to travel to part throttle or 
upper position. It should 
take 10 to 13 seconds to 
complete this movement. 
Time can be increased or 
decreased by adjusting the 

bellows metering pin in or out. See that metering
pin lock nut is securely tightened after ad justment. 

(T J is the thermostat. See p. 103 for further explanation of 
this automatic choke. 

Idling speeds must be correct for proper engine 
operation after starting in summer as well as in 
winter. Idle should be set for 7 toR m.p.h. in high 
gear with warm engine. 

If the engine fails to start after several trials, with 
the f'hoker fly in the full-('hoke position, probably the 
engine 1:s flooded. 

(a ) If flooded, open the choker fly by hand. The engine can 
then be started and run sufficiently to eliminate flooded 
condition. 

(b) Stop engine, permitting it to cool down until choker fly is 
again in full choke position. 

(,.) Start engine again and notice if the choke lever travels 
slowly up to its part-throttle position. If not, the choke 
is not functioning properly and should be serviced or re
placed. ' 

r The Delco-Hemy autumati<' choke parts and service are 
available through Cnited :\Iotors service branches and their 
authorizPd stations or Buick dealers, See footnote 2, page 103. 

BUICK MANIFOLD HEAT CONTHOL, AND STARTER CONTROV 

Manifolds 
The intake manifold (1), Fig. 1, is twin type, 

integrally cast. The outside branch supplies cylin
ders Nos. 1, 2, 7, and 8; and the inside branch sup
plies cylinders Nos. 3, 4, 5, and 6. A heat jacket is 
cast around the center section and is connected with 
the exhaust system. 

Fig. 1. Buick carburetion heat-control system: Illustration 
applies to the 1937 series "40." Names of parts: (1) intake 
manifold; (2) vacuum line for distributor; (3) heat jacket; (4) 
exhaust manifold; (5) heat-control valve body; (6) thermostat 
which governs position of heat control valve; (7J air-cleaner; 
(8) l\'Iarvel "BD-1" downdraft carburetor; (9) gasoline feed 
pipe; (10) automatic choke; (11) choke lever and rod leading to 
choke fly lever in the main air-intake passage; (12) accelerator 
switch; (13) rod leading to accelerator pedal rod; (14) accelerator 
rod leading from accelerator pedal to throetle lever. 

2 Compiled from Buick Shop Manual (1937) . 
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The intake manifold on series 60-80-90 is provided with a drain 
directly below the barrels of the carburetor. This prevents any 
excessive raw [uel from the carburetor flowing into the branches 
of the intake manifold. During crankiny, fuel at bottom of 
manifold is atomized by means of a stream of air from outside 
the manifold being drawn through the drain . This also pro
vides a drain lor the raw fuel when cranking stops, so as to pre
vent flooding. The passage, through which the air passes dur
ing cranking, is provided with a check valve, which is closed by 
vacuum as SO)n as the engine starts running. This remains 
closed as long as the engine operates under its own power. 

Exhaust ;nanifolds: Series 40 cars are equipped 
"·ith one-pi3ce manifold. Series 60-80-90 cars are 
equipped with three-piece manifolds. 

Manifold g~ skets: When replacing manifold gaskets, the 
side of the ga! ket next to the manifolds should be lubricated 
with a graphite lubricant. This will allow the manifolds to slide 
enough to make up for the difference in expansion between the 
cylinder head ~ .nd the manifolds. 

No gasket is used between the heat valve body and the intake 
manifold. Co:.t this joint with graphite lubricant on assembly. 

A laminated insulating gasket is used between the carburetor 
and heat jacke1 body. 

Checking Intake Manifold Vacuum 
The J-89 vacuum gauge may be used to check the 

intake manif )ld vacuum. Reading should be taken 
with engine idled at 7 to 8 m.p.h. 

Engines in good condition will draw a vacuum of 
from 18" to 20" mercury in low-altitude sections. 
On a prope: ·ly tuned engine, vacuum indicator 
needle should be steady. If the needle flickers and 
will not hold 1 steady reading, it indicates improper 
functioning o : the engine. 
Gauoe Indication What To Look Fo1· 

} 

Valve stuck open 
Needle drops back at regular intervals Chipped valve head 

· · · Warped valve seat 
Tight valves 
Gummy valve stems 

)l'eedle drops ba< k at irregular intervals\ ~l~~~~~ ~~~ 1!~1~ 
\Occasional plug miss 

Low vacuum . . . . . . . . . . . . . . . .. ........ Intake manifold leak 
Very heavy irreg11lar drop ..... . ........ Head gasket leak 
Needle flickers, gEtting worse with speed . .. Weak valve springs 

Automatic Heat Control 

The carbure :or and manifolds have been designed 
to utilize exhaust gases of the engine to insure quick 
warm-up, resulting in complete vaporization and a 
minimum cons 1mption of fuel. 

This is acco~plished by surrounding the center 
portion of inkke manifold (1), (lA) with a heat 
jacket (3), which is connected to the exhaust system. 
See Figs. 2 and 1. 

Fig. 2. Heat-co 1trol valve operation. The hot gases pass 
from the exhaust m1nifold (' J into the heat-control valve body 
(5) , where they str1ke the heat-control valve (5A) and are de
flected upward into the heat jacket (3) and around the intake 
manifolds (1), (lA . The gases then pass out of the heat 
jacket back into the heat valve body but on the opposite side of 
the heat-control valve. Thus the heat-control valve acts both 
as a valve and as a partition.' 

The quantity of hot exhaust gases, and consequently the 
amount of heat delJvered to the heat jacket, is automatically 
controlled by a ther.nostat (6), Fig. 1, which governs the posi
tion of the heat-con1 rol valve. 

The heat-control 1alve applies the greatest amount of heat 
to the manifolds w! ten in "heat on" position, decreasing the 
amount of heat as it moves to the "off" position. 

The heat-control Yalve is offset, or longer on one side of the 
valve shaft than on the other, which allows exhaust gas pres
sure to force the valve open when engine is operating under 
wide-open throttle C< •nditiows. 

The thermostat (6) controlling the heat-control valve consists 
of a bimetal strip wound so as to form a coil around the valve 
shaft, with the inner end inserted in a slot in the end of the heat
control valve shaft. The outer end of the coil is hooked around 
an anchor stud in the valve body. 

. Setting of thermostat should be approximately one-quarter turn 
wmdup at normal room temperature, causing tension to be ap
plie<_i to the damper valve, holding it in "heat on" position and 
forcmg exhaust gases through the heat iacket. Heat conducted 
by the damper valve shaft to the thermostat causes it to unwind 
reducing tension on the damper valve, which allows the valv~ 
to be forced, by the exhaust gas pressure, toward the "off" 
position. 

The thermostat is also controlled by temperature of the fan air 
blast. This makes the heat control vary with outside air 
temperatures. 

_To check thermostat tension: Remove cotter pin (P ) and clamp 
smtable lever on front end of shaft. Using air hose, chill the 
whole manifold assembly to room temperature, or as near 70° F. 
as possible. Attach spring balance to lever and note pull the 
instant lever begins to move. This movement may be deter
mined by holding finger lightly against back of lever. See 
Fig. 3. 

All moving heat-control parts should operate freely, and no 
oil should be used. 

Heat-valve position adjustment: When the engine is cold, the 
heat valve is held in closed position by tension of the thermostat 
spring (6) , Fig. 1. This closed position is indicated by the ap
proximate vertical position of counterweight lever (B), Fig. 4 
(on opposite side of heat jacket from thermostat. 

Fig. 3 (left). Checking thermostat: Scale reading should be 
as follows: Series 40: 5 to 6 oz. at 70° F.; Series 60, 80, 90: 
8 to 9 1/ 2 oz. at 70° F. 

Fig. 4 (right). Damper-valve counterweight adjustment: 
Spring (A) acts as an anti-rattle device and resists tendency of 
thermostat spring to throw lever (B) completely up to the 
vertical position, where valve would contact the housing. Ad
justment is made by bending clamp (C). 

Buick Starter ControF 

The Buick starter control enables the engine to be 
started automatically, after the ignition has been 
turned on, by operating either the hand throttle con
trol on the instrument panel or by pressing down on 
the accelerator pedal. 

Accelerator pedal and hand throttle, in addition to 
controlling the throttle opening, also operate the 
mechanism for cranking the engine; thus movement 
of either of the controls opens the throttle the correct 
amount and causes the starter to operate. 

The starter circuit is opened and the gears auto
matically disengaged as soon as the engine starts. 

The units comprising the starter control mecha
nism consist of the following: 
1. A switch mounted on the rear of the intake mani

fold operated by both the engine vacuum and an 
adjustable linkage to the accelerator pedal and 
hand throttle, known as the accelerator "switch." 
See (12), Fig. 1. 

2. A solenoid, mounted on the starting motor, for 
operating the pinion shifting mechanism and 
closing the starter switch. 

3. A relay, mounted on the solenoid, for operating 
the solenoid. 

L Compiled from Buick Shop Manual (1937). Note. The 
method of grounding the starter control circuit through the 
auxiliary contacts on the cutout relay has been changed on all 
1937 models. See item (5), next page, relative to generator 
windings. 
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4. Auxiliary contacts on the cutout relay located in 
the unit, with voltage regulator on the dash, for 
causing the interruption of the control circuit as 
soon as the engine picks up. 

5. The generator windings are used for completing the 
control circuit to ground in addition to the 
auxiliary contacts on the cutout relay on all 1937 
models. 

The coincidental operation of the throttle and 
starting motor is explained, briefly, as follows: 

After the ignition has been turned on, the engine can be started 
by pressing down on the accelerator pedal 3 / 4" or more, or by 
pulling out the throttle b1.tton about two-thirds of its total travel. 
The rnovernent of either of the controls causes the throttle to open 
and the accelerator-switch contacts to close. This allows the 
current to flow from the battery through the ignition switch, 
accelerator switch on the manifold, solenoid relay windings, 
upper contacts on the cutout relay, and generator to ground.t 

Completion of this circuit causes the solenoid relay contacts 
to close; current from the battery then flows through the " clos
ing" and "hold-in" coils of the solenoid, magnetizing the sole
noid plunger, which shifts the pinion into engagement with the 
flyw!:teel gear and closes the starter switch. 

The clo~;ino o/ the starter switch causes the s tarter to crank the 
engine and also cuts out the operating coil of the solenoid, the 
magnetic pull of the "hold-in" coil being sufficient to hold the 
pinion in mesh after the shifting has been performed. This re
duces the current consumed by the solenoid while the starter is 
operating. 

Automatic disengagement of gears by engine vacuum: As 
soon as the engine is running, the accelerator switch will be 
opened by the manifold vacuum. This causes the solenoid relay 
contacts to open, which breaks the solenoid circuit. A torsional 
spring on the starter shifter yoke fir~t allows the starter switch 
to open and then disengages the starter gears. 

Auxiliary control of gear disengagement: Inasmuch as there 
are conditions under which the engine vacuum is not sufficient 
to open contacts of the accelerator switch on the manifold, the 
contacts of the solenoid relay are caused to open also by the 
generator. This results from completing the control circuit 
ground through the generator and an auxiliary set of contacts 
on the cutout relay. 

Note: When engine is stalled, with the accelerator pedal 
down, or with the hand throttle open, it is necessary to return 
them to the "idle" position before t:1e starter can be operated. 

t See wiring diagram in eig!:tteent'1 edition of Dyke's Auto
mobile Encyclopedia (see Supplementnry Index, "Buick"). 

DELCO-REMY AUTOMATIC CARBURETOR CONTROL MODEL "490-A"2 

This opposed-piston type of Delco-Remy auto
matic carburetor control, or "automatic choke," as 
commonly termed, is mounted on the back side of 
the carburetor above the exhaust manifold. The 
illustration, Fig. 1, shows how the control is mounted 
in relation to the carburetor, and also the intercon
nections between the control and the carbureting 
system. 

The purpose of the carburetor control is to main
tain automatically the correct fuel mixture in the 
carbureting system under varying temperature con
ditior>s both inside and outside the engine. 

Operation 

The operation of the automatic carburetor control 
is governed by variation of four fundamentals in the 
carburet ion system proper, namely: ( 1) manifold 
temperat7tre, (2) intake manifold vac,uum, (3) cm·
buretor air inlet velocity, and ( 4) throttle opening. 

The "choking" action is obtained by means of a 
choke valve in the carburetor air horn, which is con
nected directly to the control shaft. 

Each of the four contributing factors affecting the 
operation of the control will be considered separate
ly. It must be remembered that in actual operation all 

~--!ir-ta~~'LE.T 

four of these factors may be working together to produce 
the desired results. 

Manifold temperatures: Since the greatest need 
for variation in fuel mixture is due to variation in 
temperature, and since the temperature changes are 
rapid during the "warm-up" period, the master con
trol is temperature. 

The temperature control is obtained by means of a 
helical thermostat that is wound around and secured 
directly to the thermostat shaft by means of the 
thermostat calibrating screw. The thermostat shaft, 
in turn, is connected to the choke valve in the 
carburetor air horn through a flexible control shaft 
(see Figs. 1, 3). The other end of the thermostatic 
spring is connected through a gear and rack to a 
spring-loaded vacuum piston, which is operated by 
manifold vacuum. 

The thermostatic spring is so wound that with de
creasing temperature it tends to close the choke 
valve and with increasing temperature it tends to 
open the choke valve. The control is 1nounted so 
that one end of the thermostat extends into a heat 

2 Compiled from literature of Delco-Remy DivisiOn of Gen
eral .Motors Corporation. 

Fig. 1. Delco-Remy model 
"490-A" automatic carbure
tor control. Model" 1990001" 
is similar except for differ
ences explained on rage 102. 
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tube on the e::haust manifold. This feature allows 
changes in manifold temperatures to_ be quickly 
transmitted tc the control-umt mechantsm. 

The thermo~ tatic spring is calibrated so that the 
proper "chokng" action is obtained at various 
operating temperatures. At temperatures of 85° F. 
or below, the choke valve completely closes the 
carburetor air-horn passage; and at normal engine
operating temperatures (after the "warm-up" 
period), the choke valve is completely open. 

The tempermure control, although it is positive in 
action and co·rers the complete "choking" range, 
must be aided by one or more of the other three factors 
under various cranking and operating conditions. 

Intake manifold vacuum: The amount of vacuum 
in the intake manifold of the engine varies with the 
amount of load on the engine. When the engine is 
pulling heavily, the amount of vacuum is much 
smaller than when there is little or no pull on the 
engine. This variation in vacuum is used to oper
ate the "take-off" piston in the control unit. 

When there is little or no vacuum being created in 
the engine manifold, the "take-off" piston is held 
forward toward the center of the control unit by the 
"take-off" spring. As the amount of vacuum in
creases, the "ta <.e-off" piston is pulled back in its 
cylinder accordmgly. This movement is retarded 
to some extent by the action of the dash pot piston, 
which is secured to the opposite end of the connect
ing rod. 

i14E.~MOC:,ib..T ~\-lb..f:i 
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Fig. 2. Control mdt of Delco-Remy model "490-A" auto
matic carburetor con1 rol. 

The movement o_' the " takr.-off" piston and dash-pot 
f)iston is transmitted to the thermostat through a 
7ear-and-mck arwngement (Fig. 3). Thus, any 
novement is trarsmitted through the thermostat 
:wd shaft directly to the choke valve. 

Fig. 3. Gear and rack:: When assembling gear and rack, the 
;eeth must mesh in the relation shown . 

Carburetor air-hlet velocities: As the engine 
;tarts to run, the increased air flow through the 
~arburetor air horn tends to open the unbalanced 
;hoke valve. The lj.ir velocities on the unbalanced 

choke valve correct the mixture for varying engine 
speeds. 

Throttle opening: The carburetor thTottle shaft is 
connected directly to the choke earn shaft (Fig. 1). 
Thus the movement of the throttle is transmitted 
through the choke cam shaft, throttle cam, cam 
roller, and pull-out lever to the connecting rod and 
linkage between the "take-off" piston and dash-pot 
piston. 

The movement, somewhat modified by the other 
controlling factoTs, according to operating conditions, 
passes through the gear and rack, thermostat, and 
shaft to the choke valve. This action is not trans
mitted to the choke valve immediately, owing to the 
retarding action of the dash-pot piston. 

The movement of the throttle earn loads the pull-out 
lever spring, and the tension of this spring on the 
pull-out lever gradually moves the dash-pot piston 
forward in its cylinder (Fig. 2). The porthole in the 
dash-pot piston cylinder allows this action to speed 
up after the piston has reached this point. The full 
movement of the dash-pot piston is completed in 
7-10 seconds. The return of the piston to its 
original position requires a maximum of 1 minute. 

Starting the Engine and the 

"Warm-Up" Period 

When the engine is not running, the choke valve 
is positioned by the thermostatic spring according 
to temperature. At 85° F. or below, the choke valve 
is closed. · 

As the starter pedal is depressed, closing the 
starting motor contacts and op:ming the throttle, the 
" choking" action is quite heavy, depending on the 
temperature. By this action enough fuel is injected 
into the cylinders to insure easy starting. Under 
ordinary conditions the engine will start in 1 to 3 
seconds. 

As the engine fires and continues to run, the in
creased heat on the thermostatic coil, the greater air 
velocity through the carburetor air horn, and the in
creased vacuum in the "take-off" piston cylinder all 
tend to open the choke valve and decrease the 
amount of "choke." If the engine is accelerated or 
pulled heavily during the warm-up period, the varia
tion in vacuum, air velocity, and throttle position 
operate the various parts of the control so that the 
choke valve is positioned correctly. As the ternpeT
ature increases and the desirability of a richer mix
ture decreases, the thermostatic spring opens the 
choke valve more and more until the wide-open 
position is reached. The engine is now at normal 
operating temperature, and the control has no fur
ther function until the engine is stopped again. 

Since the throttle and starter switch are actuated 
by the same foot pedal, the connection of the choke 
mechanism with the throttle shaft provides desirable 
starting f eatures, especially in cold weather. These 
features are (a) delayed dechoking with wide open 
throttle and (b) ability to " lug" or pull the engine 
cold indefinitely without upsetting the correct mix
ture ratio. 

When the engine does not start immediately and 
prolonged or repeated cranking is necessary, it be
comes important that a "dechoking" action take 
place, so that too much fuel will not be drawn into 
the cylinders. 

This is accomplished by the delayed action of the 
dash-pot piston. If the engine has not started in 
7-10 seconds, the dash-pot piston has traveled to the 
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point where it begins to push the "take-off" piston 
into its cylinder, thereby moving the choke valve 
through the thermostat and leaning out the cranking 
mixture. On repeated cranking with short intervals 
of time between each one, the dechoking action takes 
place much quicker because the dash-pot piston has 
not had time to travel completely back to its original 
position. This is desirable because the mixture is 
already rich enough. 

Maintaining correct mixture ratio on acceleration 
or when pulling engine cold: This is also accom
plished by the action of the dash-pot piston. On 
opening the throttle, the vacuum decreases and the 
" take-off" spring tends to push the "take-off" piston 
forward in its cylinder, thus moving the choke valve 
toward the closed position to give the necessary en
richment for solid acceleration when cold. If this 
action were continued on a long pull, the mixture 
would become too rich. Since the throttle is near 
the wide-open position in this case, the dash-pot pis
ton will push the take-off piston back into its cylin
der after 2 to 3 seconds, positioning the choke valve 
again for the correct mixture ratio. 

Adjustments 

All units are properly calibrated at the factory and 
should require very little attention in service. If, 
however, abnormal conditions or incorrect adjust
ments do arise, a definite procedure of checking and 
adjusting should be followed. 

The fuel-volatility selector is provided to take care 
of variations in fuel volatility encountered in various 
brands of fuel. The adjusting mechanism is located 
on the cover plate, and adjustments can be made 
without disassembling the control unit. 

The selector pointer for regular gasolines is set as 
shown in Fig. 1, that is, one notch from extreme 
" low" volatility. The three notches toward the 
"high" position provide ample adjustment to cover 
the most volatile brands of gasoline, if the owner pre
fers to use them. When the choke is adjusted for 
highly volatile fuels, the adjustment will be too lean 
for regular blends and will cause "popping" or 
" spitting." Whenever the adjustment is changed, 
this fact should be explained to the owner. Setting 
the selector in the low volatility position gives a 
richer mixture; in the high volatility position, a 
leaner mixture. 

If the engine is not operating as it should and the 
carburetor control is thought to be at fault, the unit 
should be checked on the engine. Such a check 
will definitely determine if the trouble is in the con
trol or whether it should be looked for elsewhere 
about the engine. Since the moving parts of the 
control are completely inclosed, it is necessary to 
remove the air-cleaner to check the action of the unit 
on the engine. With the air-cleaner removed, it is 
possible to observe the action of the choke valve 
(Fig. 1). 

The following observations should be made before 
the unit is removed from the engine. 

(1) The choke valve should be free, and, when 
opened m· closed manually, should return to its original 
position. With the engine cool and stopped, push 
the throttle wide open. After a delay of 7 to 10 
seconds the choke valve should slowly move toward 
the open position. Close the throttle, and the choke 
valve should return at once to its original position. 
If the action described above is not obtained, a check 
should be made for binding or sticking pistons. 

(2) Start the engine when cool. The choke valve 
should move toward the open position as the engine 
starts to run. If this is not the case, check for ob
structed vacuum passage, leakage at the choke gas
ket due to loose attaching bolts, vacuum leak around 
the screw plug in the end of "take-off" cylinder due 
to looseness or damaged gasket, or sticking pistons. 

(3) Accelerate the engine while it is still cool. The 
choke valve should move toward the closed position 
momentarily and then resume its original position. 
Failure to do so indicates sluggish dash-pot piston, 
weak or broken dash-pot piston pull-out lever sprin~. 
or binding in moving parts. 

If the choke valve has performed as outlineu 
above, the control is operating properly; if not, the 
unit should be removed from the engine, checked 
further, and calibrated.1 Do not lubricate any part 
of the choke mechanism. 

Delco-Remy Automatic Carburetor 

Control Model "1990001" 

This model is essentially the same as the model 
"490-A" with the exception that the control unit 
shown in Fig. 2 has been changed as shown in Fig. 
4, in order to increase the intensity and duration of 
the "kick" during cold acceleration. The difference 
between the model "490-A" and model "1990001" 
is briefly as follows: 

The piston connecting rod is rigidly fastened to a 
solid dash-pot piston. 

The dash-pot return spring has been removed from 
the "take-off" piston and is replaced with a reload 
spring, which is placed on the pull-out lever fukrum 
stud. 

The contour of the throttle cam has been al'uered 
slightly. 

A relief groove in the dash-pot cylinder replaces the 
porthole. 

The pull-out lever and spring have been altered in 
shape. 

The "take-off" spring is lighter. 
The choke thermostat is the same as on the model 

"490-A" choke and has the same calibration. 

THE.I2.MOSIA.T SHA.r=T 

Fig. 4. Control unit of Delco-Remy model " 1990001" auto
matic carburetor control as used with the Marvel " CD-1B" 
carburetor. 

1 The Delco-Remy automatic choke parts and service are 
available through United Motors Service branches and their au
thorized stations, or Buick dealers . This choke unit should not 
be disassembled except by the above-named organizations; it 
requires a special test fixture to check the calibration. United 
Motors Service has the "Act-U-Vac" test fixture and the neces
sary information for checking the calibration of thermostatic 
springs. See also footnote 2, page 103. 
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DELCO-REMY AUTOMATIC CARBURETOR CONTROL MODEL "498-H"1 

This Delco-Remy automatic choke is attached to 
the side of the intake manifold heat jacket. It re
places the co11ventional hand chokes for all weather 
and temperatllre conditions. 

THERMOSTAT
SPRING 

CONTROL LEVER 

ADJUSTING N1)TCH -

GASKET 

BELLOWS LINK PIN 

Fig. 1. Delco·Remy model "498-H" automatic carburetor 
control. 

Operation 

The operation of the automatic carburetor control 
is governed by variation of three fundamentals in 
present carbun tion systems, namely: (1) hot-spot or 
intake heat jacket temperatures, (2) manifold vacuum, 
and (3) carbure:or air-inlet velocities. 

The thermostc tic spring has one end secured to the 
shaft, which, b~r means of linkage, controls an offset 
choker fly in the carburetor air horn. The other end 
of the thermostatic spring is connected to a bellows. 
This thermostat ic spring has the property of increas
ing its tension by further winding itself up as the 
temperature decreases and unwinding as the temper
ature increases. Owing to this characteristic, when 
the engine cool:;, the thermostatic spring increases 
the tension on the choker fly and chokes the carbure
tor in accordanC'e with variation in temperatures. 

When starting a cool engine, the choker fly will be 
held closed or p.:trtially closed, depending on the air 
temperature, wi th correct tension until enough fuel 
has been drawn into the cylinder to produce initial 
firing. As soon as the engine fires, the vacuum in the 
manifold rises rapidly and vaporizes a certain 
amount of fuel, which immediately necessitates a 
leaner mixture. The force of this vacuum is used 
to collapse the · )ellows, which rotates the thermo
static spring end in the proper direction to decrease 
the initial tension on the choker fly of the carburetor, 
thus opening th~ fly. When engine becomes warm, 
the spiral thermostat spring, which is connected be
tween the control lever and the bellows, gradually 
decreases the cl: oking action during the warm-up 
period until it is completely eliminated. 

After the engine has reached its stabilized operating 
temperature, the ~ontrol unit or automatic choke is 
inoperative, havi:lg no further function in the engine 
performance. 

Solid acceleration during the warm-up period is obtained by 
m eans of the piston a <d cylinder, which function as a dash pot to 
resist opening of the mbalanced choker fly, owing to sudden in
creases in intake aiz velocity during the acceleration period. 
This provides the req uired increase in richness for solid accelera
tion during the perio i of warm-up. 

Adjustments 

The amount <•f choker-fly opening for initial 
running is r<tgula1;ed by the length of the stroke of 
the bellows. ThE bellows stroke is fixed and is con-

trolled by the two wings on the bellows link (Fig. 1). 
The time or rate of this initial opening is controlled 
by a metering pin, which regulates or meters the 
vacuum action on the bellows, andfurtheropeningof 
the choker fly is controlled by the thermostatic spring. 
The tension of the thermostatic spring follows the 
rise in temperature of the manifold, thereby gradu
ally rotating the control lever until the choke fly 
has reached its wide-open position when the engine 
has attained normal running temperature. 

To check control-lever travel and time on take-off 
of model "498-H." Set the pointer at 0° (zero 
degrees) on protractor2 and apply vacuum to choke. 
Note the time and amount of travel of the control 
lever. The time in seconds: 10-13; total travel of 
control lever (angular degrees): 16; temperature 
(degrees F.) at which choker fly closes: 50. 

The time of the control-level travel can be in
creased or decreased by adjusting the metering pin in 
or out, respectively. Always tighten metering-pin 
lock nut securely after adjusting the metering pin. 

After the control lever has reached its maximum 
travel and bellows has had sufficient time to be fully 
evacuated (about 1.5 minutes), turn off the vacuum 
and note the time it takes the control lever to travel 
back to 0°. It should return to 0° in not less than 
approximately 30 seconds. If it returns in less than 
approximately 30 seconds, it indicates a leak or dis
tortion in the bellows. 

A richer mixture for part throttle is obtained when the bellows 
travel is decreased; conversely, lengthening the travel gives a 
leaner mixture. 

Disassembling Control Unit 

Remove control lever and bottom cover. (Hold unit with the 
bottom edge of lever resting full length on the edge of a bench 
or plate so as not to distort the shaft when removing or tighten
ing lever clamp screw.) 

Take out the link pin in the end of the thermostat spring, 
being very careful not to distort the spring, as the relation be
tween the end of the spring and the adjacent piston lever is im
portant. Remove the piston link pin. Disconnect the vacuum 
tube from metering fitting. Then remove the top screws, which 
will allow the cylinder and bellows to be removed by rotating 
top cover assembly sufficiently to allow the bracket at the bot
tom end of the bellows to be withdrawn through the hole in the 
support plate. 

The cylinder and piston should be dry and free from dirt and 
oil. The face of the check valve and valve seat should be dry 
and clean. There must not be any holes or breaks in the bel
lows. (The bellows should be handled carefully, as it is made 
of thin material and should not be stretched or compressed 
solid.) 

If the bellows is replaced or the metering pin removed or 
changed, it will be necessary to time the vacuum take-off or 
travel when unit is reassembled. 

If, for any reason, the vacuum tube is replaced, a new com
pression nut is required. Always use a new gasket between 
vacuum tube and manifold if control unit has been removed 
from the manifold. 

1 Compiled from literature of Delco-Remy. See also page 
98. 

2 To properly check this operation, it is essential that some 
method, such as a protractor and pointer, be used to observe the 
amount of angular travel of the control lever after the vacuum 
is applied. The protractor (graduated in degrees) should be 
designed to fit between the control lever and the body of the 
choke and be held in a fixed position. The pointer should be as
sembled into the bottom hole in the control lever and set at 0° 
on the protractor. United Motors Service has an automatic 
choke-test fixture known as the Act-U-Vac, on which this opera
tion can be conveniently and accurately checked. 
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GRAHA~l SLPERCHARGER 1 

"Webster" defines a supercharger as a de vier , 
such as a blower, compressor, or pump, fur in~.;reas
ing volume air charge of an internal-eombustion 
engine ovrr that which would normally be drawn 
in by the pumping action of the pistons. 

The supercharger is a device, which, by forcing the 
fuel mixture into the engine under pressure, changes 
intake manifold pressures from a "vaouumn or nega
tive pressure, ranging from one to several pounds, to 
a positive pressure of approximately twice that 
amount. for example, when a negative pressure of 
2 lb. "below" atmospheric pressure is pres~nt in an 
engine without supercharger, the same engine, when 
supercharged, would have a positive pressure of ap
proximately 5 lb. "above" atmospheric pressure. 

That the centrifugal supercharger, as developed 
and used by Graham, is an efficient means of increas
ing engine power is shown by the fact that it con
sumes less than 2 h.p. ·when connected and supplying 
fuel to the engine, whereas from 5 to 6 h.p. are re
quired to drive it at 3,000 r.p.m. when i t is diseon
nec:ted and not supplying fuel to the engine. 

Supercharger Specifications 

The following specifications show the performance 
on horsepower, torque, and fuel consumption be
tween two Graham engines, one with and the other 
without supercharger. 

Type s uperch urger . . . .... ; . : C~n~.~ifugal 
Drive . . . .. . . . . . . ... 1 wm v belts 
Gearing type . . Special worm gears 
Gear ratio . 4.8 to 1 
Belt ratio . . . . . . . . . . . . . . . . . . . . . ... 1.2 to 1 
Total ratio- rotor to cra nkshaft . 5 .75 to 1 
Rotor size and material . . .. 7 1 / '2" aluminum alloy 
Rotor cover material. . . . . . . . . .... . .. Aluminum 
Bearings, numoer, and type ... .. . ...... 5 bronze and babbitt 
Lubri cation . . . . Press ure from eng:nes oil pump 

Sonsuper-
Engi ne C0mpa.risons Superchar(Jed chm·(Jed 
No. of cyli nders, bore, and stroke 6- 3 1 / 4" X 4" 6·-3 1 / 4"X 4" 
Pis ton displacement ...... . 199.1 cu. inch 199.1 cu. inch 
S.A.I..::. horsepower rating . . . 25.35 25.::!5 
Brake horsepower (0 r.p .m. . . . . 106 @ 4,000 85 @ 3,800 
Max. torque-ft. lb. @ r .p.m ... 165@ 2,500 137@ 1,600 
Max. thermal efficiency . 25@ 1,800 22 @ 1,800 

r .p.m. r.p.m. 
Compression ratio .. ....... . .. 6.7 to 1 6 .7 to 1 
i\'laximum fuel economy (lb. per 

brake h.p.hr .l . 0 . .54 lb. @ 0.60 lb.@ 
2,000 r.p.m. 2,000 r.p.m. 

Fig. 1. The supercharger rotor, 7 1 / 2" diameter, is driven 
through a new "con e" type worm and worm wheel which has 
a cons tant s urface of contart ins tead of line contact. It is 
driven by a twin " V" belt with automati c take-u p. 

This supercharger, which is of the centrifugal 
type, h:ts a 7 1 ''2 ' ' diameter high-tensile aluminum 
rotor which whirls nt a speed fi 3/ 4 t imrs the speed 
of the engine and at high speed of engine 5,000 
r.p.m.; the rotor revolves 28,750 r.p.m. The rotor 
is inclosed beneath a water-jacketed aluminum cover 
and driven through gears of special "cone" worm 
design by twin "V" belts from the crankshaft. Both 
rotor and driving-gear shafts are carried in bronze 
and habbitt bearings, which are oiled under pressure 
dirert from the engine oil pump. 

Owing to its simplicity of design, the extreme accuracy main
tained in machining and assembling, the use of special worm 
gears which are not only quiet when new but which grow quieter 
with use, and to a twin "V"-belt drive with automatic take-up 
to eliminate possibility of belt slippage, this super('harger oper
ates with exceptional quietness. 

Fig. 2. Centrifugal or suction type2 supercharger and down
draft carburetor assembly. The supercharger is mounted be· 
tween the carburetor and intake manifold. Names of parts: 
(A) air-cleaner; (B) downdraft carburetor; (C) r otor casing; (D ) 
twin "V"-belt drive with automatic ta ke-up; (E ) casing inclos
ing worm gearing. 

Two questions frequently asked are: "What advantage is 
gained by supercharging?" and " dow will the supercharger im
prove economy? 

The answers to these questions are: First, the supercharger 
increases the power of an engine without increasing its size, 
weight, or displacement. Second, it increases the car's gasoline 
economy. Third, it increases motoring comfort and safety be
cause of the car's greatly i rpproved accelerating ability and 
smoother performance. 

These advantages are attained: (1) by finer atomization of 
the liquid gasoline and more thoroughly mixing it with air in 
correct proportions to provide a more highly explosive and more 
powerful fuel mixture; (2) by preheating this more thoroughly 
atomized and vaporized fuel mixture to its mos t efficient firing 
temperature before it reaches the cylinders; (3) by feeding this 
more powerful fuel mixture under pressure and in equal volume 
to each of the engine's cylinders. 

The Graham supercharger is not an a ccessory which can be 
attached to any engine but is, like the valves or crankshaft, an 
integral part of the engine. Its use necessitates certain design 
changes in engine and manifolds, as well as stronger chassis 
units, such as clutch, transmission, axles , and drive shaft, be
cause of the greatly increased power present with supercharger 
performance. 

t Reprinted from literature of the manufacturer; G raham
Paige Motors Corp., Detroit, Mich. (1937) . 

2 See definition and types of s uperchargers, p. 1~10. 
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AUBURN AND CORD SUPERCHARGER1 

Auburn Supercharger 

The action of this centrifugal suction type2 of 
supercharE;er is as follows; Air iB drawn through the 
air-cleaner; thence to the downdraft carburetor not 
shown), where it is mixed with gasoline; thence to 
the super( harger impeller (9, Fig. 1), where it is 
'vhirled around at high speed, forming a very efficient 
combustib..e gas mixture, which is thrown outward 
with force or pressure into the intake manifold (14) . 
.:\ow unde1 pressme, the gas mixture is forced, by this 
blower action, to each cylinder, fully charging the 
cylinders " ·ith a combustible gas. 

The nec~ ~ssary rotor or impeller speed (six times 
engine speE ·d or as much as 24,000 r.p.m.) is obtained 
by means )f a roller drive instead of gears, which 
eliminates ~he bearing on the high-speed shaft. 

The driv ~ principle is illustrated and explained in 
the legend to Fig. 1. 

Fig. 1. 81 ctional view showing 
the drive prin ;iple and internal con-
struction. T 1e supercharger is 
mounted between the downdraft 
carburetor (rot shown-see studs 
(15) to when · it is attached), and 
intake manifcld (14) and is driven 
from the engir e timing chain. Two 
universal cOUI lings (1) transmit the 
drive from th ~ chain sprocket to a 
pair of bevel gears (2) in the lower 
part of the supercharger housing. ...._. ____ __._ 

The verti cal shaft (3) has a spline 
(4) which ent~rs into the driving
spider flange (5) of the driving
spider assembly. This spider drives 
three rollers 16) within the roller 
race (7). Th•l rollers are in fric
tional contact with impeller shaft 
(8), which rotates at a speed r atio 
determined by the diameter of roller 
race (7) and impeller shaft (8). 
This roller-driYe assembly is known 

t as a planetary-.lrive assembly. 
The bevel g Jar ratio (2) is 1 : 1. 

The supercha1 ger drive sprocket 
makes 1.2 revo utions for every one 
crankshaft rev•llution, and the im
peller shaft (II) turns five times 
as fast as vert cal shaft (3). The 
impeller (9), fa ;tened to the impel
ler shaft (8), therefore turns six 
times faster thsn the crankshaft. 

An oil line f1 om the engine sup
plies the lubricant for the super
charger. After lubricating all work
ing parts, the )il is drained back 
into engine crar kcasa. 

Cord Supercharger 

The Cord front-drive ca~ supercharger (special 
equipment) is similar in construction and operation 
to the one used on the Auburn, except that the Cord 
supercharger unit }s driven direct from the cramshaft 
b;Y means of a spiral bevel ring and pinion gear, the 
pmion being mounted on the shaft directly beneath 
the impeller driving spider. 

1 Compiled from literature of the Auburn Automobile Co., 
Auburn, Ind. Applies to the supercharger used on the model 
"852" Auburn. The manufacturer of this supercharger and 
the one used on the Cord car is the Schwitzer-Cummins Co., 
Indianapolis, Ind. These superchargers are designed and built 
individually for the engines on the foregoing cars and are not an 
accessory which can be sold separately. 

2 See definition and types of superchargers on page l:llO. 

a .-\pplies to model "812," 1937. 

BUTANE AND PROPANE4 

Butane ani propane are hydrocarbon fuels for 
internal-coml,ustion engines. They are derived 
from petroleum as a by-product during the cracking 
process of dif :tilling gasoline, both of them boiling 
off before gawline; that is, they are more volatile 
than gasoline . They can also be obtained by ex
traction from the "wet" gas in a plant manufactur
ing gasoline by the absorption process. 

The boiling-po int5 of propane is about 48° F. below zero, and 
of commercial butane (contains about 20 per cent of propane) is 
about 11° F. aboYe zero. Consequently, under ordinary atmos
pheric temperatures and pressures, they are dry gases. 

These products are commercially available in 
some localitie:;, particularly in the West and South
west, in liquid form under high vapor pressure 
(about 100 to 200 lb. per square inch, depending on 
the atmospheric temperature). 

In use as an engine fuel, the liquid is first allowed 
to expand thrmgh suitable apparatus until it be
comes a dry gas, after which it is mixed with air 
and introduced into the engine cylinders in the same 
manner as a ~arbureted gasoline mixture. Since 

the gases are dry, they do not have to be atomized; 
and therefore atomizing devices as employed with 
gasoline are not necessary. For the same reason, 
less manifold heating is necessary, and uniform dis
tribution of fuel to all cylinders is obtained. 

Quoting /rom literature:4 "There are none of the difficulties 
occasioned by wet fuel on the walls of the manifold and cylin
ders. Crankcase oil dilution is eliminated, practically com
plete combustion is obtained, and there is a reduction of carbon 
deposit from the fuel. Because of this cleaner combustion, oil 
consumption and engine repairs are reduced." 

Since these fuels are obtained as liquids under high pressure, 
it is necessary to equip the vehicle with very strong fuel tanks 
and very tight fuel-line connections. Ordinary gasoline tanks 

4 Compiled principally from literature of the Ensign Carbure
tor Co., 7010 So. Alemeda St., Huntington Park, Calif. Litera
ture on Butane-Propane Equipment will be mailed free to read
ers of Dyke's Carburetor Book. This concern, in addition to its 
regular carburetor business and that of its butane equipment 
for converting engines to its use, also supplies comple te natural
gas adaptions and the "Ensign converter," a specia l heavy car
buretor for the use of such a fuel as 34 plus or a good grade of 
stove-oil distillate. 

5 Point where it starts changing from the liquid to a gaseous 
or vapor state. 
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and gasoline fuel lines cannot be used. The tank pressure pro
vides a means of forcing the fuel to the mixing chamber of the 
carburetor, and therefore no fuel pump or vacuum tank is used. 

These fuels, particularly commercial butane (containing 
about 20 per cent of propane), are used in trucks and tractors in 
western and southwestern states. Some experiments are being 
conducted with its use in buses. All of the city buses (130 in 
number) in one large northwestern city are operated by butane. 

Quoting from literature: "Up to the present time, most of 
the experience with butane as fuel for internal combustion 
engines has been gained from the conversion of engines which 
are designed and developed to use gasoline. 

"Four distinct stages are required to prepare the liquid bu
tane for the engine as follows: (1) the initi a l pressure regula
tions,6 (2) application of heat to avoid freezing, (J) final pres
uure regulation, (-!) carburetion or mixing with air ." 

Fig. 1. A suggested arrangement of units on a gasoline engine 
to convert it for the use of either gasoline or butane. When 
butane only is to be used as a fuel, a simila r arrangement, using 
a straight-butane carburetor, can be employed. 

A high octane rating (about 100 for commercial butane and 
about 125 for propane) permits the use of high compression 
ratios. To obtain maximum fuel economies, the compression 
ratios of gasoline engines are often increased when these fuels 
are to be used. 

Quoting from literature: "As efficiency with butane is in 
direct ratio to engine cylinder compression it may be said that 
it is not practical to adapt engines with cylinder compression at 
75 lbs. or less. Cylinder compression should preferably be not 
less than 100 lbs. gauge reading (5: 1 compression ratio). Defi
nite compression ratio figures may not be given, as this factor 
is dependent somewhat upon the bore of the engine, design of 
combustion chamber, starter motor power or ability to crank 
the engine. 

"The following table gives an approximate compression ratio 
for gauge pressures taken with a warm engine (with piston 
rings and valves in good condition) at cranking speed at sea 
level. 

85 lbs. gauge 
100 " " 
115 " 
130 " 
145 " 

4.5 to 1 compression ratio 
5 " " " " 
5.5 " " 
6 " " 
6.5 " " 

"Compression may be raised in overhead-valve engines by in
stalling high altitude pistons. With L-head engines, higher 
compression cylinder heads may be secured from the engine 
manufacturer or they may be milled down. 

"No change is necessary in the spark timing. Colder type 
spark plugs are advisable and some engines require a wider gap 
than with gasoline. 

"Cooling water temperatures may be a little lower and it is 
suggested that water temperature thermostats be used to main
tain the water at about 160°." 

The Industrial Accident Commission of the state of California 
has published Liquefied P etroleum Gases Safety Orders. This 
publication can be purchased for 15 cents per copy by addressing 
the Industrial Accident Commission at San Francisco or Los 
Angeles, Calif. We suggest, where there are no such regula
tions, that the California safety orders be followed. 

Refrigeration results from the expansion of the liquid7 into a 
dry gas. Devices are manufactured to permit the expansion 
of propane in cooling coils for use in refrigerator truck bodies, 
and some experiments have been conducted to cool the interior 
of bus bodies.8 After acting as a refrigerant, the expanded gas 
is burned as an eng me fuel. 

6 The initial regulator reduces the vapor pressure held in the 
fuel tank (may vary as much as 150 lb. per square inch accord
ing to fuel specifications and its temperature) to a practically 
constant pressure of about 10 lb., and delivers liquid and vapor
ized butane to the heat-exchanger. The valve of this regulator 
is water-jacketed to prevent freezing, which otherwise would 
result from the drop in temperature caused by the rapid expan
sion of the fuel. Fuel is delivered from the heat-exchanger as 
a gas under 10 lb. pressure to the final regulator. This regulator 
is designed to deliver fuel to the carburetor at a pressure slightly 
below atmospheric. The function of either device is to supply 
an ample volume of fuel at a constant pressure to the carburetor 
under such conditions as will cause the fuel to stop flowing 
when the demand for fuel has ceased. 

7 Quoting from literature of the McCord refrigerating-fuel sys
tem: "This system may be simply described by &aying that 
liquid propane, carried in tanks or cylinders under the truck, is • 
led by its own vapor pressure to the engine and there burned as 
a fuel. In its passage from the tank to the engine, it expand'3 
naturally in a specially designed cooling element. When it ex
pands, it is converted from a liquid to a dry gas within the cool
ing coils. In its conversion from a liquid to a dry gas within 
these coils, heat is absorbed from the coils and from the truck 
body, and this produces refrigeration. " 

s Literature on the application of propane as a combined re- · 
frigerant and engine fuel can be obtained by readers of this 
book by writing to McCord Radiator and Mfg. Co., Detroit, 
Mich. 

THE CARTER CAR STARTER1• 2 

Operation: A steel ball (Figs. 1 and 2) rests in a milled groove 
in the throttle shaft. With the engine stopped and the ac
celerator depressed, the ball is forced against the brass plunger 
(by action of the throttle shaft), which moves the bakelite guide 
block and contact spring up until an electrical contact is made 
between two brass inserts molded into the bakelite terminal cap, 
and thus the electrical circuit is closed to the solenoid magnet 
which closes the switch to the starting motor, and the engine is 
started. :Manifold vacuum draws the ball up into a drilled 
passage as soon as the foot throttle is released. The switch re
turn spring then forces the contact spring, guide block, and brass 
plunger downward and breaks the contact. The ball remains 
in the upper position as long as engine is in operation. Future 
operation of' the throttle does not make switch contact until 
engine stops. 

Figs. 1 and 2. Sectional 
side and top view. 

The W-shaped contact spring rests on two or more brass 
\lhims with square holes. These are important, as they deter
mine the point at which switch contact is made. Contact 

should be made when throttle valve is opened between 30° and 
40°. If insufficient shims are placed beneath contact spring, 
contact will not be made soon enough. If too many are used, 
switch will begin to function too soon (before 30°), in which case 
there is da nger that switch may be in contact all the time. 
Starter gauge T-109-121S should be used. Never use oil or 
grease on any switch parts. The red, or hot, wire should al
ways be attached to terminal screw nearest to center of car
buretor. 

1 Compiled by permission from Carter Carburetor Corp. 
literature (copyrighted) . 

2 This starting switch is incorporated in the 1939 and 1940 
Carter WDO dual carburetors used on Buick cars. See also 
page 99, explaining the starter control used on Buick 1937 cars. 
Buick cars (1940), using Stromberg carburetors, employ a 
Delco-Remy vacuum switch mounted on the carburetor throttle 
body and operated by both the engine vacuum and throttle fly 
shaft . The automatic choke control used with Stromberg 
carburetors (AAV-16, AAV-26) on Buick (1940) cars, is built 
into a housing integral with the carburetor. The principles 
used in the operation of the automatic choke are manifold 
vacuum, thermostat spring, and an offset choke valve in the 
carburetor. The vacuum piston and thermostat are directly 
connected to carburetor choke valve and acc urately control 
opening and closing of choke valve under varying operating 
temperatures and at various throttle positions. A tube leading 
from the exhaust manifold to the thermostat chamber transmits 
heat to govern tension of thermostat spring. A fast-idle cam 
operating in conjunction with automatic choke provides proper 
throttle opening for a cold engine and thereby prevents engine 
from stalling during warming-up period. 



FORD CARBURETOR'· 2 

General Description 

The Ford type dual carburetor (formerly marked 
"Chandle r-Groves") was first used on t he 1938 Ford 
and Lincoln-Zephyr cars. It is a dual downdraft, 
plain-tube type with accelerating pump and auxiliary 
valve choke. The carburetor is entirely automatic 
in a ction. All orifices are fixed with the exception 
of the idling jets which are controlled by the idling 
adjusting screws. Any mechanic understanding 
plain-tube ca rburetors should have no difficulty with 
this modeL 

In this type all the main channels are carried in a 
removable nozzle bar (see insert, Fig. 2) which carries 
the idle tube and an aspirating nozzle. ("Aspira
tion" means the act of breathing. ) The central por
tion of the n ozzle bar forms the discharge nozzle. 
In this construc tion it is possible to loca te the dis
charge nozzle in the center of the air. stream with
out having attaching brackets or bosses which inter
fere with the flow of air into t he vent w·i. 

The discharge nozzle proper located in the small
est part of the ve nturi (see rig. 1), is circular and of 
such diam et e r as to create a high suction at the end 
of t he nozzle. This suction, in addition to t he atom
izing holes in the nozzle, helps to completely vaporize 
the fueL 

This dual carburetor can be considered as two 
carburetors built into one unit. There is a separate 
set of venturi, idle tubes, nozzle bars, main metering 
s ystem, idle s ys';e m, ,and throttle plates, one for each 
side. There is ne a ccelerating pump with the fuel 
being divided at t he pump disr.ha rge no;r,zle (shown 
in the insert, Fig. 4) , one air chamber, and one fuel 
chamber. There is one power valve which takes the 
fuel from the fuel chamber through one passage and 
divides the fuel e venly for each side. 

In the following explanations one barrel is general
ly referred to unless mentioned otherwise. 

Jet and venturi sizes for the various models are g iven in the 
Rpecificatioms section o f Ford S er vice B ulleti n, (no t included in 
t h is book) . 

Choke 

The choke valve is mounted on a shaft located off 
center in the air passage as shown in F ig. 1. A 
torsion spring (S) tends to close t he choke valve 
when the choke lever is moved to the choke position. 
Ther e is a cedain amount of free movement in the 
mechanism a t pa rt-choke position so that if the 
c hoke is partially closed to operate at a relatively low 
speed , the inrushing air a t a higher speed will force 
t he valve ope n and compensa te for the increased 
speed. 

This, howev er, does not mean that t he car can or 
should be continuously opera ted with the choke con
trol in part-choked position. With full choke t he 
valve is held in locked po:sition by the control lever. 
If t~e choke i s held in full closed position after the 
e ngme fires, a poppet valve or a ir bleeder (T) in the 
choke valve will open. This supplies enough air 
to keep the engine running and elimina tes choke 
se nsitivity. · · 

The opening of this poppet valve and the rush of 
air flowing through it makes considerable noise 
which should attract the owner's a ttention to th~ 
fact that the choke button is out and will con tinue 
~ make this n oise_ until the choke button is pushed 
e1ther all the way 'nor to a Qart-choke position. 
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When the carburetor is choked, the threttle valve 
is automa tically open to the correct position for 
starting. For this reason it is neither necessary nor 
desirable for the operator to pull out the throttle 
button or pump the accelerator when starting. 

In full-choke position everything below the choke 
valve is subjected to intake manifold vacuum and the 
bulk of the fuel is supplied by the main discharge 
nozzles. 

Idle Fuel Supply 

The fuel from the carburetor bowl passes through 
the main metering jet into the idle tube (F) as indi
cated by the arrows in J; ig. 1. Air is introduced into 
ti1e fuel stream by the idle a ir bleed (A), and a small 
additional amount of a ir is bled in by a small hole 
(B ) in the aspirat ing nozzle (see insert, Fig. 1). The 
idle mixture goes around the aspirating nozzle by 
means of an undercut around its outside diameter as 
shown. The mixture then travels down the idle 
passages (C) to the idle discharge holes (D) and (E). 

When the engine is set to a speed of 350 r.p.m., 
the mixture is discharged out of the lower hole (E) 
only. As the throttle plate opens and the speed is 
increased, the upp(o)r holes (D) start discharging. 
In this carburetor the lower holes only discharge 
from idle to about 450 r.p.m. The upper holes very 

' Compiled from Ford S ercice Bulletin (copyrighted) wi th p er
mission (HlJ 9) . Applies to all .Ford V-8 ca rs , Mercury a nd 
J ,IJlcoln-Zephyr. 

See Dyke' s Carburetor B ook for t he carburetor used o n the 
C hevrole t, P lymou th , Buick, a n d othe1 cars. S ee S upple
mentary I ndex u nd er " F ord V-8" for other Ford V-8 s ubJects, 
and specifica tions. 

2 The Stromberg dua l d owndraft carb uretor used on the F ord 
V-8 cars since 1934 is s hown on Addenda pages 60, 61 of 
D yke's A utomobile Encyclopedia. Also on Addenda p ages 70, 
71 of Dy ke's Carburetor B ook. The Detroit -Lubricator ca r
buretor used on early Ford V-8 engines p rior t o 1934 was of t he 
str aight tube air van e type. It is sh own on Addenda r ages 
24- 26 of D y ke's Carburetor B ook. Dual inlet manifold for these 
dua l carbur et ors a re described on Addend a page 6 0 of Dyke's 
A utomobile E ncyclopedia and Addenda p age 70 of D yke's 
Carburetor B ook. 

gradually start discharging, in addit ion to t he lower 
holes, from about 450 r.p.m. to 1250 r.p.m. The 
action and timing are such that upper discharge holes 
gradually start to feed, reach a maximum about 
750 r.p.m., and then gradually become less effective 
as the main nozzle star ts. 

The lower discharge holes are provided with an 
idle mixture adjustment. Turning the needle out 
~ives a richer mixture and in, a leaner mixture. The 
Idle adjustments should be set for the highest and 
steadiest vacuum reading as described under 
operation 9510- E . 

The idle mixture adjusting screw should not be jammed 
against the seat hard enough to groove the point. If t his 
occurs , tbe ad jus ting screws will have to be r epla ced in order to 
obt a in a satisfactory idle a djustment. 

Main Fuel Supply 

As the idle system becomes less effective, the 
main nozzle (G) starts to deliver fuel. This occurs 
a t about 900 r.p.m. Between 900 r. p.m. and 1250 
r .p.m. there is a definite blend of the idle system and 
the main metering system. The power valve re
mains closed in t his range, and approximately up to 
3SOO r.p.m. except under load which cause manifold 

F ig. 2. Main fuel supply. 

vacuum to drop. In this range all the fuel passes 
t hrough the main jets, as shown in Fig. 2, up through 
the main ver tical well, then up and arou nd the idle 
tube. The main fuel is emulsified by air entering 
at the main fuel supply air bleed (H ) which lightens 
the fuel and makes t he mixture mor.e responsive to 
tlu·ottle changes. The mixture is again aspirated 
by the aspira ting nozzle as it starts down the main 
nozzle (G) . 

The nozzle bars a re h eld in place by clamps and the cha nnels 
sealed against leaks b y the nozzle-bar gaskets. In disassem
bling and assembling these n ozzle b!trs , care s hould be taken to 
see that the gaskets are in pla ce a nd in good cond ition a nd t ha t 
t he cla mp screws a re tight. When removing jets, be sure a 
screw d river which fits t he slot is used. T h is "~ll eliminate t he 
danger of slipping and d a maging the metering orifice. 

The power valve (] ) (Fig. 3) is operated by the 
vacuum below the throttle plate through passage (L) 
and the power-valve spring (K). At idle, the vacuum 
is the highest and decreases as the load increases. 
The diaphragm (actua ted by vacuum) holds t he 
power valve on its seat until t he vacuum drops to 
from 8} to 9 inches of mercury, where i t is not high 
enough to resist the action of t he spring. This point 
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F ig. 3. P ower fu el s upply. 

a.t level road running at a constant speed is approxi
mately 3800 r.p.m. 

Under load as in climbing hills, etc., the vacuum 
drops as it becomes n ecessary to open the tlu·ottle 
wider in order to maintain speed. When the 
vacuum drops to from 8! to 9 inches of mercury, 
the power valve is opened by the spring t he same 
as when t he engine speed exceeds 3800 r.p.m. on 
level road, and t he fuel then flows into the power 
valve and channels and t hrough t he h igh-speed gas 
restrictions in to the cen ter or main vertical well (M ) 
as shown by t he arrows in Fig. 3. This gives the 
additional fuel required for high speeds and for 
heavy loads a t full throttle and low speeds. 

Accelerating Pump 

The accelerating pump is directly connected to the 
throttle and it s funct ion is to sJ'ightly enrich the 

F ig. 4. Accelerat ion fuel supply. 

mixture for rapid acceleration. Referr ing to Fig. 4, 
fuel is d.I·awn into the pump chamber through the 
pump inlet check valve (N ) on t he upstroke of the 
pump piston (closing t he t hrot tle). When the 
throttle is OJ?ened, t he piston (0 ) moves down closing 
the pump mlet check valve and overcoming the 
weigh t of the pump discharge valve needls. T~e 
accelerating fuel t hen goes around the pump dis
char~e valve (P) and out the pump discharge nozzle 
(see msert, Fig. 4). F ree m ovement against a spring 
load is provided in the pump piston stem and the 
pump opera ting rod to give a prolonged discharge 
when the throttle is opened suddenly. 

The accelerating pump is provided with an ad-~ 
justment for varying the quantity of the accel~rating 
charge. This adjustment is made by chan~mg the 
position of the pump link (R ) . T he posit iOns are 
marked 1, 2 , and 3. Number 2 is t he average 
setting ; Number 1 t he summer or hot-weat her 
setting, and K umbcr 3 the extremely cold-weather 
setting. 

Failure of the accelerating pump is mostly due to 
dirt in the pump inlet check ball seat. T his can be 
checked by removing the carburetor air horn and 
operating the pump with just a small amount of 
fuel in the bowl. If the check is leaking, air or fuel 
will bubble back into the fuel bowl from the inlet 
hole. When cleaning t his seat ca re should be used 
in reinstalling t he pump piston to be sure t he leather 
is not damaged. 

Carburetor Adjustments 

Carburetor adjustment:• Have t h e engine warmed up t o 
normal operating t empera t ur e a nd be sure th ere a re no a ir leaks 
in th e inlet manifold , or windsh ield wiper , or dis t rib utor va cuum 
connections. 

Set idle speed of th e engine t o a speed equivalent t o fr om five 
t o seven miles per h our by m eans of th e idle speed adjustment 
scr ew (8). 

I dle mixture adju,stment: T his a djustment contr ols t he 
quantit y of the gasoline-air m ixtur e for low-speed operation. 
Tur ning t he a d justment screw (7) " in" g ives a leaner mixtur e. 
Tur ning " out" g ives a r icher 1nixt ure. 

Adj ust on e side of t h e car bure tor at a t ime. T urn t he ad
justment scr ew (7) " in" slowly u nt il the engine b egins to lag or 
r un irregular , th en slowly t urn " out" until t he engine begins 

t o .. roll." Finally, very slowly, turn the ad justment 11in" 
aga in j us t e nough se t ha t the engine runs sm oothly for t his 
speed. Cor rect adjust ment is usua lly i to i turn open . F ol
low t he same pr ocedure for the opposite side of the car buretor . 

Set idle speed a t fiv e t o seven miles per hour. T he carburetor 
adjustment s hould be checked at least each fall and s pr ing. , 

T he idle mi:rture adjustment screws (7) should not be jammed 
against the seat hard enough to groove the point. If this occul'l! 
the adjusting scre ws will ha ve t o be r eplaced in or d er to obtain 
a satisfactory idle a djustment . 

Accelerat ing pump adjustment: See pr eced ing paragraph 
un der " Accelerating P ump." 

Fig. 5. Ford dual carbu retor (formerly marked " Chandler
Groves"). Names of parts : (1) summer p osition; (2) a c
celerat ing pump connecting link in winter position ; (3) extreme 
cold temp erature position; (4) accelera t ing p ump rod; (5) drain 
p lu11s; (6) choke lever; (7) id le f uel or mixture ad just men t ; 
(8) 1dle speed a d justment (throttle stop screw); (9) t hrottle. 

• Compiled from Ford V-8 DeLuxe a nd M ercury Reference 
B ook• and Ford liervice Data Ha»dbook (copyright , 1939). 

FORD CARBURETOR SERVICE OPERATIONS•· 6 

Carburetor adjustment which does not take into 
consideration vacuum leaks and other closely re
lated services is sure to be unsa tisfactory, and the 
following ,rrocedures are intended to prevent t his 
t ype of mistake and are divided into several service 
operations t o t ake care cif t he various troubles that 
are possible. 

Drain Bowl and Clean Jets (Operation 9510-C) 

The efficiency of all carburetors is dependent on 
the size of t he opening in t he various jets which 
measure the fuel used. Likewise t he accuracy of 
t hese jets is affected by the level of the fuel in the 
carburetor bowl. 

1. Sediment that is sure to accumulate in t he 
carburetor bowl may lodge in any one or several of 
the metering jets or on t he seat of t he float valve, 
changing t he rat io of fuel supplied to the air used . 
All carburetors are provided with a means of draining 
t he fuel from t he carburetor which in turn usually 
removrs whatever sediment is present in the car-
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buretor bowl, and it should be drained as a part of any 
service operat ion on the carburetor. 

2. W atch for indications of sediment or scale as t he 
carburetor is draining and, if the presence of either 
is noted, blow through the various jets and the float 
valve with compressed air. 

Check Fuel Level (Operation 9510-D) 

The position of the fuel level is very important in 
or:ler t o obtain good economy and sat isfactory per
forman ce. Fuel level is controlled by both the 
float-valve and t he fuel-pump pressure. The car 
should be level during this test . 

• From Ford S ervice Bulletin (copyrigh ted) . Equipment 
used: H I -Ford L abora torY T est Set; 95 1Q-A jet wrench (Ford) ; 
r.sto-B j et wrench (Stromberg) ; 9510-C fuel-level gauge 
(Str omberg); 9 510-D fuel -level gauge (Ford). 

' T h e exch ange price fo r F ord V-8 factor y reconditioned 
carburetors, fuel p umps, ignit ion distributors, etc .• is lo~ e nough 
to m a ke i t ina dvisable for mechanics to atli~mpt r epairs o ther 
t han those of a ruin.or nat ure as outlined in these operations. 

Fuel level (inches) for all Ford type carbur e tors (1939) \s 
HH maxim um a.nd H" minimum. The Stromberg is given on 
Addenda pages mentioned in footnote.' Det> oit- Lubricator 
carburetor is l t"/' n1uximum and ~9'1 minimun1. 

Adjust Idle Jets (Operation 9510-E) 

J . Remove and clean air silenmr or an· cleaner.1 A 
dirty silencer offers considerable restriction to t he air 
coming into the carburctoi' and will resul~ in a too 
rich mixture. 

2. Connect vacuum gauge t o intake manifold wind
shield wiper connection. 

Stop any vacuum leaks as they will upset the fuel
a ir ratio. T his is important. Check part icularly 
for leaks a t the windshield wiper and distribu tor con
nect ions or , if t he car or truck is equipped with 
vacuum-operated accessories, be sure to check for 
vacuum leaks at their lines also. Tighten the inlet 
manifold nuts to assure t he manifold seating itself in 
the gasket. Each t ime a vacuum leak is s topped 
the reading on the vacuum gauge should increase at 
least slightly. 

3. On S tromberg or Detroit-Lubricator carburetors 
set the idle speed at 850 r.p.m. Proceed with pa ra
graph 5. 

4. On Ford or Chandler-Groves carburetor set the 
idle speed at 350 r.p.m. 

5. Adjust for highest vacuum reading. 

On dual carburetors adjust one jet at a time. T urn 
the first jet in or out until the highest reading is ob
tained, t hen t w·n the second jet (idle mixt ure adjust
ing screw) in or out until the highest reading is ob
tamed. 

T oo rich a mixture causes a weaving of t he vacuum 
hand. Too lean a mixture causes sudden drops and 
•·educed reading of the hand. 

6. Adjust accelerating p1.anp stroke to suit season 
011 those carburetors provided with a means of 
waking this adjustment. 

7. A gain set idle speed, operation 9510-F. 

S et Idle Speed (Operat ion 9510-F) 

This operation is usually performed after opera
tion 9510-E , and, due to the mcreased efficiency, the 
speed will have increased. 

1. Adjust idle speed to 350 r.p.m. 

If Detroit-Lubricator or Stromberg types, the 
idle jet adjustment is a factor in fuel economy up to 
a bout 25 miles per hour, and for this reason the 
adjustment on these carburetors as ou tlined in 
opemtion 9510-E was made at 850 r.p.m. If this 
adjustment is too lean when the speed is reduced to 
3 :0 r. p.m., a vacuum leak is affecting t he adjust
men t and must be corrected. 

While it is possible to adjust these carburetors at 
idle speed instead of a t 850 r.p.m., it is possible t hat 
the mixture will be far ~oo r ich when t he car is in 
operation. At idle speed any vacuum lea~ t hat 
affects performance would not he a serious factor at 
greater speeds. Therefore, if this extra air a t idle 
were compensated for by additional fuel (r icher 
adjustment) as the speed is increased, the leak no 
longer is a factor bu t the rich adj ustment becomes a 
serious factor. 

2. lf, when the vacuum gauge is Temoved and the 
wind:shield wiper reconnected, the mi.rl11re is then too 
lean, a leak in the windshield wiper line exists and 
must be concctcd. 

Check Main Jets (Operation 9510-G) 

This operation can only be performed after ad
justments in operations 0510-E and 9510-F have 
been correctly made. 

1. Check the main jets by blocking the throt tle 
open to a speed of 1250 r.p.m. 

2. Observe the vacuum reading carefully for its 
value. 

3. If low, enrich the idling adjustment while watch
ing the vacuum reading carefully. 

4. If this enrichening of the idle adjustment causes a 
higher vacuum, it indicates t he main jet is runnin!! 
lean, probably due to being dirty. 

5. l f leaning the idle raises the vacuum, it indicates 
the main jet is running r ich, probably due to a Jet 
enlarged by cleaning. 

Correct either condition and readjust idle, operation 
9510-E. 

(Be sw·e silencer is correctly installed.) 

Diagnose Vacuum (Operation 9510-H) 

Inlet manifold vacuum r eadings can be used as a 
quick check of factors affecting performance since 
any condition affecting t he performance will hkew•se 
affect the inlet manifold vacuum. In regular tune
up or t est procedures t his is the last operat ion before 
road-testing and, b~cause of t his, most_ of t he condi
t ions usually affectmg performance will have been 
uncovered by the t ime this test is made. 

1. N orrnal vacuum readings for vm-ious elevatione 
above sea-level arc given in the char t below. 

Fig. 6. Chart giving the nor mal m in imum vacu um a t var ious 
elevations above l:iea-level. 

The degree of vacuum, like the degree of compression, 
is controlled by atmospheric pressure, _the speed of t he 
engine, a nd the throttle plate pos1t10n. (Compres
sion ratio, while it is a factor in compression, is n?t a 
factor in the manifold vacuum except that engmes 
with higher ratios usually are more efficient and will 
have a higher vacuum.) 

M inimum normal vacuums only are given in the 
chart since t he greater the efficiency at any given 
speed a nd throttle position, the higher t he inlet 
manifold vacuum will be. 

• See Addenda page 61 of Dyk.'s A uto Encyclopedia .and 
Addenda page 71 of Dyke's Carburetor. Book for ms trucbons 
showing h o w t o check the float level wtth a float-level ga uge 
which permits t he checking of t h e carburetor float level under 
opera ting conditions. 

' Air cleaner and carb uretor silencer: The air cleaner should 
be cleaned period ically, depending upon the condition o f the 
roads over which t he car is operated. T o clean , remove top 
cover and filtering unit. (It is unnecessa~Y. to re~ove com ... 
plete unit from carbur~tor.) W ash filter umt m gasohne. D ry 
th oroughly, prefer>tbly ,. i th a n air hose. Then submerge filter 
unit in a good g rade of e!'gine oil an~ allow to dnp d ry before 
r einstalling. (Do not ml the felt m the top cover.) . Cars 
opera ted in dusty te~ritories, or ~ver u npaved roads, m ll r e
quire fr equen t cleanmg of the a JT cleaner, Prefer ably they 
should be equipped with a Ford type of ml-b ath atr cleaner . 
T he engine ventilator screen in t h e oil filter cap sh ould also be 
checked to see that it does not become obstructed wtth d ust. 
Th e en gine oil should also be changed as often as n ecessary t o 
keep i t free from d ust. ~ 

INSERT No. 3 t o Sup~ement to Dyke'• Automobile and GaBoline 1!1n(li»e E ncyclopedia: F ord V-8 Carburetor, Fuel P u mp, 
Engines, S ervice Opera tions. (Copyright 1940, A. L. Dyke, S t. L oms, Mo.)* 

2. Low Teadings indicate low efficiency or a vacuum 
leak. 

3. Low steady readings indicate that loss of 
efficiency is due to some cause that affects t he opera
t ion of all cylinders. Several such possible causes are: 

Oil too heavy. 

T ight engine (bearings, pistons, r ings, et c.). 

Carburetion. 

Ignit ion timing may be off. 

Any other cause t hat affects all cylinders. 

4. Low or normal unsteady readings in which the 
hand of the gauge drops irregularly might be caused by 
any of the above condit ions p lus one or several other 
condit ions. Or any of the following conditions 
could cause low unsteady reading in which the hand 
drops irregularly : 

Valves occasionally sticky. 
Circuit breaker points burned or incorrectly 

spaced. 

Wide rotor gap. 

Incorrect spark-plug spacing. 

Weak coiL 

P oorly grounded condenser or bat tery. 

Numerous other causes t hat will intermittently 
affect t he performance of several cylinders. 

5. Low or normal readings in which the hand of 
the gauge dmps regularly. T hat is, a drop occurs for 
each cycle of t he engine. This trouble is caused by 
some condition that affects certain cylinders each 
cycle. As an example, if an exhaust valve in No. 1 
cylinder were badly burned, the compression of that 
cylinder and the efficiency of that cylinder would be 
low, and t here would be a drop in vacuum each time 
that cylinder was supposed to fire. Tllis condition 
could not affect No. 3 or any ot her cylinder but 
would affect No. 1 cylinder each cycle. 

On the other hand, a faulty coil, since it serves all 
cylinders, could not cause trouble regularly at one 
cylinder and not at t he others. 

Any condition that can affect the efficiency of one 
cylinder would r esult in t his type of vacuum reading. 

6. N ormal steady readings indicate t hat little if 
anything can be wrong with the efficiency of this 
engine while it is idling. 

7. If you have followed one of the procedures as out
lined in t he performance section of this book, you 
have removed the ignition and carburetion from 

further considera tion or are familiar with their faults 
which, of course, are reflected in the Y:tcm:m readinr;. 

8. Valve guide loss is indicated by a very fin~, 
rapid tremor of the hand at slow idle speed. As the 
speed of the engine. is increased, tremor disappears. 

9. A valve not seating such as wmtld be caused by a 
burnt valve, a stuck tJalve, or one with insufficient 
tappet clearance should h ave been discovered during 
t he compressioil test (opr. 6050-A). On the vacuum 
gauge it will register as a regular drop of the hand 
of 1 division or more, depending upon how far valve 
remains open. 

W. Check action of automatic spark advance, in
cluding vacuum brake as fallows: 

Observe the value of t he vacuum reading while 
t he engine is idling. 

Evenly and slowly open the throttle, building the 
engine speed up gradually to about 1000 r .p.m.'3. 
J ust a little above idling speed the vacuum will in
crease from ! t o 2 divisions of the scale as the auto
matic spark advance cuts in. Watch the action of 
the spark advance by noting the engine speed at 
which it cuts in, which should. be just above idling. 
Repeat this test several times. 

Spark should start to advance at exactly 400 
r .p.m. on F ord V-8 and Lincoln-Zephyr. This is 
approximately 8 miles per hour and may be checked 
by using t achometer or by jacking up the rear wheels 
and observing the speedometer. 

If advance occurs at higher speeds, vacuum brake 
adjustmen t is too t ight and should be backed off 
until advance occurs a t exactly 400 r.p.m. 

11. Starting j Tom an idle speed, gradually and 
evenly build the engine speed up to at least 3000 
r.p.m.'s, observin~ t he vacuum gauge carefully dur
ing the build-up m speed. A weak valve spring or 
gummy guide may permit the valve time to close at 
the lower speeds; but as the engine speed is built up, 
a point may be reached where the weak spring or 
gummy guide will prevent. t he. valve closing. This 
will be reflected on the var•uum gauge by sudden 
drops of the hand appearing when t his point in 
speed is reached. 

The complete procedure after carburetor adjust
ment is shown in 1' ig. 7. 

FORD V-8 ENGINE SERVICE 0PERATIONS 8 

Test Engine Compression (Operation 6050-A) 

Compression of the engine is controlled by the 
following four factors: 

a) Compression ratio which is controlled chiefly 
by t he volume of t he combustion chamber wllich is 
integral with the cylinder head. 

b) The speed of the engine, since at a given pres
sure less air can pass through a given restriction in a 
short period of t ime t han can pass through it in a 
greater period of t ime. For t his reason compression 
is always tested at starting motor speed with all 
spark plugs removed. 

c) The throttle plate position, since It <!ontruu;, ch~o 
degree of restriction. For this reason it IS tmpot·row; 
tha t during this test the carburetor throttle plate be 
wide open. 

d) A tmospheric pressure '!ontrols the compression 
of t he engine and must be taken into consideration 
in determining what the compression of the engine 
should be. Atmospheric pressure at a given alti
t ude varies with t he weather. This variation is so 

• Compiled from Ford S ervU:e Bulletin (copyrighted). Equip
ment used : H eyer- H 1-Ford laboratory test set, Klt W-VZ-196 
stud puller, l{ R,V-:"i17 torque indicating wrench. 

*Note: Some of the footnote references in this Insert r efer t o p3gesln llyke's Autornob•l• and Casohne J::nuine L'ncyclopedia. All 
specificati<ms in t his book are subject to change, 
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slight that it need not be considered. . H owever, 
variation of a tmospheric pressure for various eleva
tions is much greater and must be taken into con
sidera tion (see chart , Fig. 8). 

The procedure for testing engine compression 
follows : 

1. E ngine must be thoroughly warmed up. 

2. R emove all spark plugs. 

3. I nstall CIJT'Tect rubber bW3hings on compression 
gauge adapter .. 4. Plug compression test adapter in 
spark-plug openmg. 

5. Open throttle wide; leave open throughou t test. 

6. Crank engine with starter and observe maxi mum 
reading. The compression test ada pter is provided 
with a check valve which permits t he comp1·ession 
in the gauge to a ccumula te. After approximately 
6 or 7 compression strokes the reading will cease to 
increase a nd reading may be t aken. Record com
pression of a ll cylinders. 

7. Normal readings for the various models is as 
given below at various elevations above sea-level 
(see Fig. 8) . 

N ormal compression f or all engines is arrived at in 
the follmving manner: At mospheric pressure X com
pression ratio + atmospheric pressure +5 repre
sents normal compressiem. 

8. If any cylinders have comp1·ession mo1·e than 
5 lbs. below normal, proceed with operation 6050-B; 
otherwise proceed with opt ration 6050-C. 

... 
" '·' 

Fig. 8 . Compression at various elevations in feet. 

Test Compression with Oil Seal 
•. (Operation 6050-B) 

1. Squirt approximately a teaspoonful of engine oil 
on top of pistons of cylinder reading more than 5lbs. 
below normal This will seal the rings and tempo
rarily prevent loss of compression past t he rings. 

2. Again test compression and record r eading. 

3. R epeat operations in paragraphs 1 and 2 on any 
additional cyhnders below normal. 4. Proceed with 
uperation 6050-C. 

Diagnose Compression Readings 
(Operation 6050-C) 

1. Variation of less than 10 lbs. between cylinders 
is not ordinarily detectable in the performance of 
the engine. 

2. Any reading below normal can be c0rrected. 
Good judgment, however, should be used in making 
your recommendations. Readings 5 lbs. or less be
low normal should be considered as normal. 

3. Low compression brought up to normal by oil seal 
ill due to loss past the ril'lgs (see oper. 6050-B). 
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4. Low compression not brought u p by oil seal is due 
to a valve not seating, or a gasket leak. 

5. Low even compression in two adjacent c;;linders 
may be due to gasket blow between them. 

6. Gasket bltWJ to water jacket will result in water in 
cylinder and low water in radiator. 

7. Gasket blow to outside may beil heard. 

8. High readings 6 lbs. or more over normal indicate 
excessive carbon which has changed the compression 
ratio, since the presence of the carbon reduces the 
volume of the combustion cha mber. 

An accumulation of carbon in the combustion 
chambers sometimes resul ts in a knocking noise due 
to the pistons hitting the carbon deposit. This noise 
is very often mistakenly diagnosed as a loose bearing 
because of the similarity in sound. 

Carbon in excessive amounts, since it increases the 
compression r atio, increases the speed of combus
t ion and the need for retarded spark under heavy 
load and can cause a spark knoek or pinging. 

Carbon likewise under load becomes incandescent 
and causes preignition. 

Preignition often can be distinguished from spark 
knock by the fact that the knock docs not occur in a 
cold engine, whereas spark knock while it increases 
in intensity as the engine warms up often is notice
able in a cold engine. 

Both spark knock and preignition often are present 
in t he same engine. 

9. Always visually inspect the spark plugs before 
reinstalling t hem. 

Remove or Replace Cylinder Head 
(Operation 6050-D) 

The V Z-196 stud puller can be used on both Ford 
and Lincoln-Zephyr cylinder head studs and is par
ticularly adaptable for loosening and removing 
cylinder head studs which have become corroded,9 

making removal of t he cylinder head ctifficult. 

Both flat-top and donw-top pistons have been used 
in Ford V -8 cars. Each of these t wo types require 
a differently shaped combustion cham ber. 

Both cast-iron and aluminum-alloy cylinder heads 
are used as incticatcd in the specifications sect ion of 
this book. 

Compression rati&s for the various cylinder heads 
likewise is given under specifications. 

When cylinder head and gasket is in place, proceed 
with operation 6050-E. 1o 

• Corrosion of aluminum cylinder heads is due to t he use of an 
inorganic anti-freeze. Often corroded cylinder heads can be 
t raced to sources of water which contain salts, such as calcium 
chloride,-or other chlorides, 88 well 88 an ti-fr eeze solut ion ~on
t aining similar corroaive subs tances. F ord r ust and ~urrosion 
inhibitor (M-547) should a lways be used in the cooling system 
t o protect aluminum cylinder hea.ds against (;Orrosion, except 
where an anti·freeze solution containing a suitable inhibitor is 
used. 

10 This operation of tightening cylinder head nuts is as fol
lows: Cylinder wa ll, cylinder hea d aad valve s ea t dis tort ion, 
f ailure o f gaskets, excessive oil cons u mption , loss of compres
sion, and poor perfor mance often is ca used by failure to correctly 
t ighten cylinder head nuts after the gasket has compressed. 
T igh ten cy linder bead n uts when engine is wa rm. Use a 
torque·iRdica.t ing wrench and tighten exactly to tens ion speci
fied below. All alumin um heads (except 60 h .p.) 40 ft. pounds; 
60 h.p. a luminu m hea ds 30 ft. pounds; all cast-iron heads 50 ft. 
p ounds. T igh ten a ll cylinder head studs a t 300- and 1000-mile 
1nspections. T his is important, as a ny cy li nder head ga.skei; 
leakage causes oxidization which is one source of overheating of 
r adia tors. 

FORD FUEL-PUMP SERVICE OPERATIONsu 

Fuel-pump inspections are an important part of 
the tune-up procedure. H owever, in addition to 
this, the mechanic often has occasion to t est , repair, 
or replace the fuel pump even though a complete 
tune-up is not made. 

Fig. 9. Fuel pump. The fuel p ump is located on the top 
of the engine behind the carburetor and is driven by a push rod 
a ctua ted by an eccen tric on the camshaft. B eing automatic in 
action, the pump requires li ttle a tten t ion other thn.n occasional 
drain ing to keep it fr ee from d irt. The construction of the 
pump provides a t rap for sediment or water which can be 
drained off by m eans of the valve in the side of t he pump. I n 
case of runn ing out of gasoline, it will req uire approximately 20 
s econds of cran king the en,;ine wit h t he star ter before the pump 
is prim ed a nd again &upplies gasoline to t he carb uretor. 

Names of parts: (1) inlet va lve; (2) screen; (3) outlet va lve; 
(i) diaphrag m; (II) pull rod; (6 ) fuel-pressure spring; (7) link; 
(8) rocker-a rm spring; (9) rocker a rm; (10) p ush r od; (11) drain 
valve. 

Complaints will usually be either that the fuel 
pump willl'lot prime i tself or t hat it docs not supply 
sufficient fuel to the carburetor. 

Failure to supply fuel can be caused by leaking or 
obstructed fuel line, dirty screen, loose valve plug, 
dirty or warped valves, worn or punctured d ia
phragm. 

Regardless of the complaint, the t rouble will be 
reveal~d if ser~ice ~perations are perform~d in the 
followmg order. 93o0-A, B, C, D , E , a nd F. 

Visual Inspection (Operation 9350-A) 

1. Fuel leakage through the vent hole in t he fuel
pump body indicates leakage of the diaphragm; pro
ceed with opera tion 9350-F. 

2. Fuel leakage at edge of diaphragm is usually 
caused by loose cover screws which should be 
tightened. Also check inlet and ou tle t connections 
for leaks. 

Drain Sediment (Operation 9350-B) 

1. Use drain valve or screw to drain water and 
other foreign ma terial from sediment chameer. 

2. W hen an excessive amount of water or sediment 
is f ound in the sediment chamber of the pump, it is 
advisable to also drain off from the fuel t ank such 
water or sediment as has a ccumulated. 
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3. Reinstall drain plug (or screw), making sure that 
it is properly seated. If drain plug is not properly 
seated, air will enter at this point during the intake 
s troke, preventing the pump from supplying suf
ficient fuel. 

Fuel-Pressure T est (Operation 9350-C) 

1. Connect f uel-pressure gauge to output side of the 
fuel pump. 

2. Start engine without racing and observe pres
sure at idle speed. 

3. M omentarily race engine and observe pressure. 

4. Pressure should be not less than 1! lbs. or more 
than 3! lbs. a t any speed. 

· 5. Low f uel-pump pressure will limit engine per
f ormance; proceed with operation 9350-F. 

6. High f uel-pump pressures will result in high 
float level in t he carburetor, high fuel consumption, 
and cause t he engine to stall. 

Fuel-Pump Vacuum Tes t (Operation 9350-D) 

1. Connect vacuum gauge to fuel-p ump intake. 

2. Start the engine and run at idle speed. 

3. T he pump will start building up a vacuum which 
should advance un til it reads at least 10. 

4. After the gauge registers 10, stop the engine and 
observe the gauge. 

5. T he hand should f all slowly back at a mte which 
will not allow it to reach zero in less than 1 minute . 

6. A f aster rate of fall indicates a poor fuel-pump 
intake valve condition; proceed with operation 
9350-F. 

7. Before replacing connections, blow thnmgh fuel 
line t o clear any obstructions. 

Priming Test on the Car (Operation 9350-E) 

1. Disconnect f uel-pump intake connection. T his 
will permit fuel in t he line to run back into t he tank. 

2. Run engine until it stops due to fuel in car· 
buretor being used up. 

3. Reconnect intake connection. 

4. Start engine. A f uel pump in good condition 
will prime itself, that is, the engine will start, or it 
t he discharge line is disconnected, will show a flow 
of fuel at t he outlet of the pump, when t he starter 
is cranking the engine in about 20 seconds or less. 

Clean Screen and Inspect (Operation 9350-F) 

1. R emove f uel-pump cover (on Lincoln cars t he 
sediment chamber and screen are separat e from the 
pump). 

2. R emove and clean screen. 

11 Compiled from Ford Service Bulletin and M ercu171 Refer. 
ence Book (1939) (copyrighted). 

3. Remove any accumulation of sediment that has 
failed to drain from t he sediment chamber. ... 

4. If during operation 9360-A leakage was f ound at 
vent hole in t he body of the fuel pump , examine 
diaplu·agm, pull-rod gasket, and make sure nut is 
t ight. If leakage has not been occurring at this 
point, diaphragm i:s either worn or punctured. 

5. E xamine both intake and exhaust valves f or 
proper seating, be sure t hat valve-plug gasket is in 
good condition and tight when reassembled. 

6. Reinstall screen, making sure gasket is in good 
condition. 

7. Reinstall cover, making sure gaskets a re proper
ly seated. 

8. Make sure drain plug is tight. 

Fuel-Pump Bench Tes t (Operation 9350-G) 

1. A simple check of the suction and pressure may 
be made by holding the fi ngers over the inlet and 
ou tlet of t he pump, manipulating operating sleeve 
or the rocker arm. 

2. A more complete test is made as follows: As
semble a gasoline line about 3 feet long to t he inlet 

~f t~e pump; t hen, by placin~ the I.ower end of this 
lme m a tank of fuel and mampulatmg the operating 
sleeve or rocker arm, observe whether or not t here 
is a suction and pressure. 

3. The pump should force f uel from the outlet open
ing with this method of test, raising the fuel at least 30 
inches with a maximum of forty strokes. 

4. If f uel does not appear on the outlet opening with 
this number of strokes, the pump will not function 
properly and must be ctisassem bled to locate the 
cause. 

Replace Fuel Pump (Operation 9350-H) 

The exchange price for factorl reconditioned 
Ford V-8 and Lincoln-Zephyr fue pumps is low 
enough to make it inadvisable for mechanics to at
tempt repairs other than those of a minor nature as 
outlined in the preceding operations. 

E very garage has t he facilities to make the simpler 
fuel-pump test, so there should be little reason for 
anyone to be forced to guess about the fuel pump. 

Remember, mistakes in diagnosis all tend to in
crease the operating expense of the cars you are 
servicing and reflect against you . 

FORD V-8 ENGINES12 

There are three Ford V-8 engines used on the 
F ord V-8 passenger, commercial, and truck cars, 
namely : 60, 85, and 95 horsepower. All F ord V-8 
engines are 90°, L-head, eight cylinde,·s, V-type. 
See table below a nd I nsert No. 5 for specifications. 

ENGI NE Mercury DeLuxe Ford V-8 
Ford V-8 Passenger 

H orsepower u ....... 95 85 85 60 
N umber of cylinders 8 8 8 8 
Cylind er block .. .. . 90°V 90° V 90" v 90°V 
Qylinder bore ... 3 .187" 3 .062" 3.062" 2 .6* 
Piston stroke .... . . . 3.75" 3 .75" 3 .75" 3 .2• 
Displacemen t(cu.in.) 239 221 221 136 
T ax (h.p.) r ating . . . . 32 . 5 30.0 30 .0 21.6 

ENG I N E Ford V-8 T onner Regular Cab-over-
Com- Engine HORSEPOWER mercia l T r uck Truck Truck ----

Regular . . .. . . . . . 85 85 85 85 
Optional. .. . . . . . . 60 60 95 95 

The 60 horsepower engine is a smaller engine, and 
has the same basic design but differs in c0nstruction 
in some details, p rincipally in that t he gear-type 
oil pump is built in the block and is driven by a gear 
from the crankshaft (F ig. 13), whereas t he 85 and 
95 h.p. engine t he oil p ump is a separa te unit and is 
driven by gears from t he camshaft (Fig. 12). 

Engine lubrication: A gear-type oil pump, locatetl in the sum p, 
is d riven by gears from the camshaft en t he 85 and 95 h.p. 
engines, and in UO b .p . engines by a compressed fiber gear that 
meshes with the steel timing gear on the crank•haft. It forces 
t h e oil under pressure to all main bearings, lc wer connecting
rod bearmgs, a.nd camshaft bear ings. The timing gea rs are 
lubricated by over fiow from the oil-pressure relief valve (8, Fig . 
11). Other parts ar e lubricated by splash and spray. T he 
normal oil pre••ure on all cars a nd trucks is 30 pounds with the 
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oil at engine-operating temperat ure. The pressure will be 
higher wi th a cold engine. Cran kcaoe oil capacity is 5 quarts on 
t he 85 and 95 b.p. engines and 4 quar ts on the 60 h .p . engine. 

Crankcase ventilation: I ts purpose is to prevent con tamina 
t ion of the oil. T he oil-filler cap is p rovided with multiple thick
nesses of fine-mesh screen to keep out d us t and d ir t. Cleaned 
air is d rawn into t he oil-filler tube a nd enters the crankcase. 
Then it is d ir ected forward a nd upward through openings into 
the valve cha mber, and for ward to a t ube at the front. T his 
tube connects with an opening a t the r ight front corner of the 
oil pan through which the destructive vapors are drawn out by 
~uction created fr om the air s tream under the vehicle . Oil 
dilution is m inimized. The condensation of water vapor, which 
helps form sludge, and freezes in cold weather, blocking the oil 
cir culation, is also m inimized. 

Cooling system: T hermo syphon, pump accelerated circula
t ion system is employed on all engines. W ater pumps of the 
centrifugal type ar e located at the front of each bank of cylinders 
cloee to the bottom of t he water jackets. Cylinder head water 
outlets are centr ally located at the top edges of the heads. This 
r esults in rapid cir culation through t he water-jacketing with 
comparatively uniform temperature for all cylinders. Radia tor 
is tube and fin type . The water pumps are of the packless t ype. 
They receive lubrica tion from oil in t he engine a nd ~equire no 
attentwn. 

F an belt: On all cars, commercial cars, a nd trucb t he water 
pumps are belt-driven fr om p ulley on the cranbhaft. The 
same belt (t wo belts on regular and c.-o.-e trucks with eit her 
85 or 95 h .p . e ngines) also drives t he generator . DeLuxe Ford 
V-8 cars and Mercury 8 cars bave the fan attached to the crank
shaft. On all other types the fa n is attached to the generator 
shaft. 

Belt adjustment: Belts ar e correctly adjusted when the total 
amount of mo vement ba ck a nd forth is 1 inch. T he belt is 
adjusted by m oving the generato• up or d own a fter lo06ening 
the generator support nut (6, Fig. 11). Be sure the nut is r e
t igh tened after making adiUBtment. 

12 Compiled from Ford Service Data H andbook and Ford 
R eference Books (copyrighted, 1939), by per mission. 

" See specificat ions, Insert No. 6 for maximum brake h.p. a t 
specified r .p.m. The m aximum torque Obs.-ft.) is: M ercury 
a nd Ford 95 h.p. @ 2100 r .p.m.-170; F ord 85 b .p. @ 2200 
r .p .m.-155: Ford 85 h .,J. (truck and c .-o.-e.) @ 2200 r .p .m.-
150; Ford 60 h.p. @ 2500 r .p .m.-94. See also Sup plemenl<lrll 
I nde:x under " F ord V-8" for other specifications. 
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The rmost ats are provided in water outlet of each cylinder 
head on a ll Ford and 1\l ercur,v cars and Ford trucks. Access to 
the t herm06tats is by removmg the upper hoses where they are 
a t tached to the cylinder heads. The t herm05tats restr iCt the 
flow of water until nor mal operating temperature <?f t he coolin$( 
water is reached. All thermostats a re nonadJ ustable a nd 
normally require no attention. See page 150 of Dyke's A uto 
Encyclopedia. 

Valves and lifters: The clea rance is accurately se t and no 
adjusting screws are used. The cor~ect. clearance for both 
inlet and exhaust valves 1s .0125 to .0135 m ch. 

The correct position of .the •al•e• when checking clearance .i• as 
f ollows: Turn en1,1ine unt1l Number 1 p1ston IS a t t op of cyhnder 
on the compressiOn stroke. B oth in let and exhaust. clearance 
on t his particular cyli nder may be . checked at tlus p~:nnt. P_ro
ceed with the balance o f cyhnders m rotauon accordmg to firmg 
order. (Firing order 1-5-4- 8-6-3- 7-2.) 

T ungsten-chrome alloy ste~>l inserts are us~d both !or inlet. and 
exhaust v a lve seats on 85 and 95 h.p. engmes. '\\ear on mlet 

,t,II'PtMI(IIWt SCAU: (/I INCMU 
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Fig. 12. Typical arrangement of Ford V-8 , 85 h .p. engine 
(1939). 
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valve seats is thus reduced and constant valve-stem clearances 
mainta ined for a longer period . I n 60 h .p. engines, wher e 
valves are not as heavy and valve spring pressures a r e less, in
serts are used only for exhaust v~lve seats. V!'lve-seat. inserts 
withstand b igh t eRlperatures without becom mg ox1d1zed or 
pitted. 

Valve-seat width: Maximum width of seat 3/ 32"; valve-oeat 
angle: 45°. When t iming mar!<s. on camshaft and. cranksha~t 
timing gea rs are together, the ttmtng of t~e yalves IS correc~ 1f 
the valve clearance is correct. When {Jr'l.ndtno valves or sethn.o 
clearances, it is important t hat the push rod be on t he heel of th e 
cam . 

Cr ankshaft and connecting-rod bear ings: Cra nbhaft baa 
three m ain bearings of t.he r eplaceable t ype. They are made 
from a special anti-friction a lloy bonded to a steel back . In
stead o f being cast-in , t he bea rings a re of the removable type 
and can be quickly replaced. Two connecting ~ods ar~ mounted 
aide by side on a single fl oatmg-type crank-l?m beanng . The 
connecting-rod bearings are made of specml bea.rang alloy 
bonded to a steel core. They are of t he replaceable type and 
do not require adjust ment. 

~(QUJ.UOM! IMCH 

Fig . J ;J. Typical arrangement of Ford V-8, 60 h.p. ena:ine 
(1939) . 

'U~'----Jalr'i\._SHOCK 

1f~-----------~Z}~:~R:~EL 
BEARING 

Fig. 14. Lubrication and maintenance chart Mercury, DeLuxe F ord V-8, F ord V-8, and F ord commercia l cars (1939). 
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CHEVROLET CAtHiURETOR1• 2 

General Description 

This carburetor is a single-barrel, downdraft type 
and embodies a principle which employs three 
venturi, one located above and two b<1ow the level 
of the fuel in the float chamber. 

This triple venturi has the effect of increasing the 
suction on the first or primary venturi, causing the 
nozzle to start delivering fuel a t very low air speeds. 
The nozzle enters the primary venturi (P) at an 
an~le, disch arging upwardly against t he air stream. 
This angle secures an even flow of correctly pro
portioned and finely atomized fuel. 

The fuel thus atomized in the primary venturi (P ) 
is kept centrally located in the air stream by the 
surrounding blanket of air passing into the second 
venturi (S), attd this process is repeated by the air in 
the main venturi. By this means the fuel is carried 
to the cylinders in a more perfectly atomized condi
tion. Tlus insulated atomization results in in
creased smoothness of operation at both low and 
high speeds. The primary and secondary venturi 
are an integral part of the air horn. 

' The mixture quality is controlled by a metering 
rod which operates within the metering-rod jet. 
This rod, operated by the throttle, has two steps 
of different diameters with a tapered section between 
them. ·wnen the throttle is nearly closed for low
speed or no load operation, the larger diameter of the 
rod, termed the economy step, is in the metering-rod 
jet. As the throttle is opened for increased power 
or s peed the metering rod is raised, allo~ing more 
gasoline to pass between the tapered section of the 
rod and the jet. When the throttle valve is opened 
all the way, or n early so, for either high-speed or 
hard low-speed pulling, the smaller diameter of the 
rod, termed the power step, is in the jet, allowing 

leather Pocked 
Plunger 

' Outlet 

Ch~ck Valve 

Inlet 
Check Volve 

the maximum metering of gasoline. By this simple 
means both maximum power and greater economy 
can be had without changing the carburetor adjust
ment. 

Fig. 2. Vie w of complete carburetor• (Chevrolet). 

The choke is used only in starting and warming 
up engine, its purpose being to supply a rich mixture 
for starting. It consists of a one-piece choker valve 
fastened by means of two screws to the choker shaft 
which is offset to one side of the carburetor air horn. 

1 Compiled from Che1J1'olet Shop Manual (copyright , 1939) 
and Carter Carburetor Corporation L iterature (copyrighted). 
This carburetor is the Carter 420S as used on the 1939-1940 
Chevrolet "Master" and "Master D eLuxe" cars. The 434S 
used on the Chevrolet Fleet Economy cars is similar in con
struction but differs principally in the size of jets. 

'See Supplementary I ndex for other Chevrolet subjects and 
s pecificat ions. See Dyke's Carburetor Book for the carburetor 
used on the Plymouth, Buick, and other cars. 

• Courtesy Carter Carburetor Cor p., St. Louis, Mo. 

Adjustment Screw 

Vacuum Spark 
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Fig. 1. Diagrammatic view of carburetor used on the Chevrolet "Mas ter" and "Master DeLuxe" cars. 
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As the dash choker button is pulled out against 
the pressure of the heavy spring, the light spring 
causes the valve to follow the movement of the 
lever, closing the choke valve. 

As the engine starts, the incoming rush ~f air 
through the carburetor overcomes t he tension of the 
light valve spring, and t he valve automatically seeks 
the correct position to provide the proper mixture 
and preven t overchoking. 

I n the event of backfire with the choke par tially closed, the 
heavy s pring absorbs t he shock by permitting the choke valve 
to s wing up beyond h orizonts l p osition and thus prevent dam
age to the valve. 

The accelerating pump is of the pneumatic type 
and consists of a cylinder with a plunger and two 
disk check valves, one on the inlet and one on the 
outlet side. 'l'he upward movement of the plunger 
when the throttle is closed, draws a small metered 
quantity of fuel thr·ough the inlet check valve into the 
bottom of the cylinder. T he opening of the throttle 
causes a discharge through the outlet check valve and 
accelerating pump jet downward into the main 
venturi. 

This carburetor, known as tae "balanced type," has been re
fined so that there is a fur ther improvement in fuel economy. 
The air pressure ir! the carburetor float chamber is balanced with 
the pressure on the inside of the air horn by a system of pa.s
s•ges in the carburetor. With this balanced pressure, the pro
P<>r tions of air and fuel in the fuel m ixture delivered to tbe 
engine r emain substantially t he same at all times, even when 
the air cleaner is restricted by d irt. However , as in all inside 
vented carburetors, any air leaks into the bowl will cause 
exceBBit~e fuel consumption. 

Principle of Operation4 

A good way to more easily understand the prin
ciple of operation of a carburetor is to first read the 
description and study the illustrations carefully, 
then divide the carburetor operations into circuits as 
follows : 

1. Float circuit. 
2. Idle or low-speed circuit. 
3. Intermediate or high-speed circuit. 

4. Accelerating pump circuit. 
5. Choke and starting circuit. 

As an example, see Chevrolet carburetor, F ig. 1. 

(1) The float circuit, which consists of gasoline 
intake needle and seat, float and bowl vent, can be 
followed by r eferring to illustration5 Fig. 1. 

(2) Idle or low-speed circuit: 'The idle or low
speed circuit completely control& the supply of 
gasoline to the engine during idle and no-load 
speeds up to approximately 20 m.p.h. 

During idling ur low-speed operation of the engine, 
gasoline flows from the float bowl through the main 
gasoline passage, through idle feed hole, into idle 
speed jet, and passes on to the point where it is com
bined with a stream of air coming in from the 
carburetor throat through t he first by-pass. The 
combining of this stream of a ir with t he stream of 
~asoline tends to atomize or break up the gasoline 
m to a vapor. 

This mixture of air and gasoline flows t hrough the 
idle passage, through the economizer jet6 and is 
further combined with a stream of air coming in 
through the air bleed or second by-pass. This, 
again, tends to break the gasoline particles into a 
finer vapor and speed up the movement of the mix
ture flow. This gasoline and air mixture is still 
richer than an idle mixture needs to be; but, when 
it mixes with the air which comes past the throttle 
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valve at the idle port, it forms a combustible mix
ture of the right proportions for idle speed. This 
mixture passes into the carburetor bore through the 
idle port and idle adjustment screw port . 

T he idle adjustment screw makes it p ossible to vary the 
quantity of t he idle m ixture a ccor ding to requiremen ts of the 
engine, that is, to make i t richer or leaner. 

As the throttle is slowly opened, t he mixture de
livered through the low-speed circuit is increased 
until the throttle valve is opened to a point where 
the velocity of incoming au- through the venturi 
system is sufficient to cause gasoline to be delivered 
from the main nozzle. 7 

As throttle valve is opened farther it will decrease 
the vacuum in the idle passage, thus decreasing the 
flow of mixtw·e from the idle passage. 

The idle position of the throttle is such that at idle speed it 
leaves enough of the port as reserve to cover the range in speed 
between id le and the t ime when t he high"'lpeed system begin.s 
to c ut in. 

(3) Intermediate and high-speed circuit: During 
intermediate speed operation, as the t hrottle is 
opened wide enough for a no-load speed the velocity 
of the air flowing down through t he carburetor 
throat creates a slight vacuum at t he t ip of the main 
nozzle, and this suction, which is below the pressure 
existing in the float bowl, causes gasoline t o flow 
from the bowl, t hrough the metering-rod jet, and 
out the main nozzle into the air stream. 

A s the speed increases, t he high-speed system 
continues to cut in more and more, and the idle or 
low-speed circuit to cu t out, until the high-speed 
circuit is carrying the load. 

At higher speeds1 the area of the opening between 
the metering-rod Jet and t he metering rod governs 
the amount of gasoline going into the engine. At 
top speed, the smallest section of the rod is in the 
metering-rod jet. 

(4) The accelerating pump circuit is briefly ex
plained in the preceding text. 

(5) The choke circuit is briefly explained in the 
preceding text and as follows: This model carbu
retor uses an inside bowl vent which is in effect all 
the t ime tha t the choke valve is open. However, 
with choke valve closed, this vent is cut off because 
it is below the choke valve. For startin~J: pw-poses, 
when choke valve is closed, atmosphcnc pressw-e 
is admitted to the bowl by means of a hole drilled 
in the choke shaft which connects to an outer hole 
in the choke shaft boss. 

Adjustments8 

Carburetor adjustments: There are two idle
speed adjustments on the carburetor, one for idling 
mixture (cont rolled by the idle adjustment screw) 
and the other for idling speed (controlled by the 
throttle stop screw). Both of these adjustments 
should be made together. 

• Compiled from Carter Carb uretor Corp . literature. See 
p age 690 under "Carburetors." 

• See also index for "Fuel pump" and "Float" and carefully 
study t heir purpose and opera tion. 

• The economizer is a small jet placed in the idle passage, the 
purpose of which is to more thoroughly break up and mix thb 
gasoline and air. 

' The screw nozzle is placed inside of the slip nozzle and the 
two are termed "main nozzle." 

s Caution. Renew worn or leaky flange gaskets. Tighten 
manifold bolts and test compreision before -~djusting carburetor. 

To adjust for idling speed1 proceed as follows: with 
the hand throttle on the mstrument panel pushed 
in all the way, set the throttle lever stop screw so that 
the engine runs at approximately 350 r.p.m. * 

To adjust the idlin g mixture, proceed as follows: 
open the idle adjustment screw 1 to 2 turns from seat. 
Turn screw both ways from this position until the 
best setting is found, or use vacuum gauge and adjust 
idle adjustment screw until highest point of vacuum 
is obtained. 

Accelerating pump adjustment: The lever which 
operates the aGcelerating pump plunger arm is pro
vided with three adjustments or settings. 

Medium stroke is the correct sett ing for ordinary tempera 
tures. Short stroke is for use in extremely hot climates or high 
altitudes. The long stroke is for use in extremely cold climates. 

To set this pump arm lever, it is necessary to remove the dust 
cover from the top of the carburetor. Lubricate shaft by filling 
the cover screw hole with graphite grease. 

The float level should be maintained for best 
economy. See "Carburetor," under "Engine Tune
up Procedure." 

The metering rod, which controls the amount of 
gasoline passing through the metering-rod jet, can 
be replaced with other rods to meet the various 
climatic or driving conditions. 

These various sizes are available through the 
Chevrolet parts warehouses and are marked with 
t heir size below the eye of the metering rod. T he 
metering rods are marked as follows : 

66-37. . ..... . ..... Rich 
675-40 . . ... . ... . . . . . . . . . Standard 
69-43 . ..... .. .. ..... . . . Lean 

Whenever a new metering rod is to be instaUed or the 
old metering rod has been removed from the carburetor, 
t he gauge should be used to check, to be sure that the 
posit ion of the throttle valve and the metering rod 
a re in correct relation with each other. This gauge9 

can be purchased from any one of Chevrolet's zone 
warehouses. 

To properly •unchr011ize the meterinu rad with the throUle valve, 
see .. Carburetor,', under "Engine T une-up P rocedure." 

Additional Pointers on Adjusting, 
Assembling, and DisassemblinglO 

If carburetor loads up a fter considerable service, 
float level should be checked. Wear on lip of float 
lever will raise float level. Float level may be reset 
by bending lip of float lever down to raise float level 
or bending lever up to lower float level. Only a very 
slight bend is needed. 

If engine stalls while idling, reset idle adjustment 
screw and throttle lever adjusting screw. If these 
adjustments do not correct the trouble, remove low
speed jet t ube and clean t horoughly with com
pressed air. Examine and see that tube seats 
gasoline-tight in body casting, top and bottom. If 
not, replace with a new tube of ident ical specifica
t ions. Never change a low-speed jet tube from one 
carburetor to another. 

Increased resistance on foot throttle indicates a 
clogged pump jet. Pump jet should be removed 
and cleaned with compressed air, which, in many 
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casesi will remove the dirt or lint. H owever, it is 
usual y advisable to replace the pump jet, as its 
cost is nominal. All jets and ball checks must be 
seated gasoline-tight. 

Poor acceleration may be due to damaged or worn 
plunger leather in accelerating pump, corrosion in 
pump cylinder, cracked plunger cup, or bent pump 
arm (parts which may be replaced at a small cost). 
If plunger is removed from cylinder, always use 
loading toolll in reassembling to avoid damage to 
plunger leather. 

Holes in pump arm provide pump adjustment. 
Set to longest stroke for extreme cold weather, 
shortest stroke for hot-weather driving. 

Gaskets: Needle seat gasket and metering-rod jet 
gasket must be soaked in 90-proof denatured alcohol 
for 15 minutes, installed on part and let dry before 
using. 

By properly cleaning and replacing all worn parts 
in a carburetor, it can be returned to its original 
condition, and it will then deliver the proper gasoline 
and air ratios as it did when new. 

Before disassembling a carburetor, get two clean 
pans; t he one for good parts should have five 
divisions to keep the parts by circuit. Always use 
tools designed especially for the carburetor.11 

To clean carburetor and its parts: Completely 
disassemble carbHretor. Place all parts in a con
tainer with cleaning fluid12 and allow to soak a short 
time. Remove carbon from bore of carbw·etor with 
wet sandpaper (about No. 400). Brush castings 
and all par ts with an ordinary bristle brush. Blow 
air through passages in castings, parts, and jets. 
As a rule the jets are replaced with new ones. 

Remove rivets over first and second by-pass and 
economizer, and check these passages with sizing 
drills. 

Before assembling a carburetor blow out all the 
jets and passages with clean air. Make sure that 
none of the jets are worn or damaged; if they are, 
they should be replaced with new ones. 

When assembling the carburetor, always use 
new gaskets. The small gasket (G) between the air 
horn and carburetor body, and the bowl cover 
gasket (B) are very sensitive so far as air leaks to 
the bowl chamber are concerned. Exercise great 
care when installing these gaskets. Small metering-

• To find the approximat e r.p.m. of engine at low speeds 
(applies to all four-cycle engines regardless of the number of 
cylinders) : Disconnect high- tension lead to one of the spark 
plugs and hold it abo ut l" from spo.rk plug so that plug will 
continue to fire. Sound of jumping spark JS audible. Count 
the number of spark jumps in 10 seconds. Multiply this fi~ure 
by 12. Result is crankshaft r.p.m. The reason we multiply 
by 12 is because each spark plug fires once for each two revolu
tions of the crankshaf t, and there a re 6 ten"'lecond per iods per 
minute. If a two-cycle engine, where t he spark plug fires once 
for each revolut ion, we would multiply by !l. 

• May also be obtained of Carter carburetor dealers. Carter 
n umber is Tl09-25. Length of gauge is 2. 705" . 

" Compiled from Carter Carburetor Corp. Service Literature 
Form 4526A (copyrighted) . 

u May be obtained from Carter carbureto r dealers. 

12 A solvent such as lacquer t hinner or cleaner, a mixture of 
gasoline and carbon tetrachloride 50-50 per cent , or any com
mercial solvent which does not leave sediment in or on the 
metal can be used. (See p. 690 under " Clea ning." ) D o n ot 
use acids, as they affect the rust--proofing. Caution . I n using 
cleaners be s ure to provide adequate ventilation-do not 
breathe the vapors. 

ro I disk must be installed on rod on top of the float 
bowl, or poor mileage will result. Check bowl 
cover for warpage; if warped, replace with new part. 

I! atmo•p.heric pre,.ure i• adm itted to the fuel botol due to 
above-me~twned conditions, it may cause excessive gasoline 
consumptwn, especially in the intermediate driving range, and 
defeat the purpose of " ba ,, .. _oed carburetion." 

CHEVROLET ENGINE TUNE-UP PROCEDUREU 

When tuning engines it is well to remember that 
•b.ere are three divisions to engine tune-up, namely: 
compression, ignition , carburetion, and all three must 
Le properly synchronized if the builtrin performance 
and economy are to be maintained. 

Before making any checks on an engine it should 
be run for several minutes to warm it up and lubri
cate valve mechanism. 

Compression 

Compression of the engine should be checked first 
because an engine with uneven compr ession cannot 
be tuned successfully. 

1. R emove all spark plugs f rom the engine. The 
ignition should be turned off and the throttle valve 
in the open position. 

2. I nsert the compression gauge in a spark plug 
lwle and hold it tightly. Crank the engine with the 
star ting motor until the gauge reaches i t s highest 
reading, which requires only a few tw·ns of the en
gine. Repeat the same test on all cylinders and 
make a note of the compression on each cylinder. 

All cylinders should read alike within 5 to 10 lbs. 
for satisfactory engine performance. Compression 
on all cylinders should be 90 lbs. or better. 

Should you have a low compression reading on 
two adjacent cylinders, it indicates an inter-cylinder 
leak, usually caused by a leak at a cylinder head 
gasket. 

If the compression readings are low, or vary 
widely, the cause of the t rouble may be determined 
by injecting a liberal supply of oil on top of the 
pistons of the low reading cylinders. 

Crank eng:ine over several times, and then take a 
second compression test. If there is practically no 
difference in readings when compared with first test, 
it indicates sticky or poorly seating valves. How
ever, if compression reading on low reading cylinders 
is about uniform with other cylinders, it indicates 
compression lost past pistons and rings. 

Naturally, the cause of low or uneven compres
sion would have to be corrected before proceeding 
with an engine tuDe-up job. 

Spark Plugs 

Clean the spark plugs thoroughly. If the porce
lains are badly glazed n.•. blistered, the spark plugs 
should be replaced. All spark plugs must be of the 
same make and heat range. 

Adjust the,spark plug gaps at .040" , using a round 
feeler gauge. 

CAUTION: Do not bend center electrode. R eplace 
the spark plugs in the engine, using new gaskets wher
ever necessary. 

Battery T est 

Connect the positive terminal of a voltmeter to the 
starting switch terminal, and the negative terminal 
of the voltmeter to a good ground. 
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Close the starting motor switch and crank the 
engine for 15 seconds. If the starting motor cranks 
the engine over at a good rate of speed with the 
voltmeter reading 5 volts or better, it indicates a 
satisfactory starting circuit, which includes the con · 
clition of the battery terminals and cables. How
ever, if the cranking speed is slow, or the voltmeter 
reading is under 5 volts, the starting motor, battery, 
and battery-cable terminals should be checked in
dividually to locate the source of the trouble. 

Distributor 

Remove the spark-plug wires from the d~s
tributor cap and examine the terminals for corrosion. 
The wires should also be checked for damaged insula
tion and the wires being oil soaked. 

Remove distributor cap a,nd check the cap and 
distributor rotor for cracks or burned contacts. 

Check the automatic advance mechanism by turn
ing t he distributor cam in a clockwise direction as 
far as possible, then release the cam and see if the 
springs return it to its retarded position. If the 
cam does not return readily, the distributor must be 
disassembled and the cause of the trouble corrected." 

Examine the distributor points.15 Dirty points 
should be cleaned, and pitted or worn points should 
be replaced. Check the points for alignment, and 
align them if necessary. 

Hand-crank the engine until the cam follower rests 
on the peak of the cam. Adjust the point gap to 
.018", using a feeler gauge. This operation must 
be performed very accurately because it affects 
point dwell. H and-crank the engine until the cam 
follower is located between the cams. Hook the 
end of a point scale over the movable point and :pull 
steadily on the spring scale until the points JUSt 
start to open. At this point the reading on the 
scale should be between 17 and 21 ounces. 

Check to see th at the vacuum spark cont rol 
operates freely by t urning the distributor body 
counter-clockwise and see that the spring returns it 
to the retarded position. Any stiffness in the 
operation of the vacuum spark control will affect the 
ignition timing. 

Set the octane selector at "Zero" on the scale. 
Reassemble distributor cap and spark-plug wires. 

" From Chevrolet " M otor T une-up Fact8" (1939) . Quotin1 
from the in troductory paragraph: 

"One of the most important duties that Chevrolet s ervice men 
have to perform is the tuning of engines. T his operation more 
than any other determines whether the owner will cont inue to 
obtain the maximum in performance and economy from his car 
or truck. Only by performing all tbe tune--up operations and 
adhering to the recommended limits, clearances, and specifica
tion.s is 1t possible to secure the performance and economy that 
has been built into tbe Chevrolet engine." 

" Any binding or stiffness in either the vacuum or t he auto
matic advance mechanism will interfere with their normal 
function an<i thereby affect both performance and economy. 

" T he d istributor points must be clean, come together square, 
a nd be properly adjusted. If the distributor points are set too 
close, missing will result at low speeds. If the points are oe~ 
too wide, the engine will miss at hi1h speeds. 

INSERT No. 4 to S~tpplement to p uke' • A ulom_obile and Gasoline E n(line Ency~lopedia: Chevrolet Carburetor, Engine Tune-up 
Procedure, Engine, Serv1ce Information. (Copynght 1940, A. L. Dyke, St. Lou1s, M o.)* 

l\1:ake sure that terminals of primary wire from the 
ignition coil to the distributor are clean and tight. 

Coil and Condenser 
The ignit ion coil and condenser should be checked 

following the instruct ions given by the manu
facturer of the equipment being used. 

Fuel Pump 
Remove the filter bowl and screen and wash them 

thoroughly in (\lean gasoline. When reassembling 
make sure that cork gasket is in good condition and 
properly seated. Tighten all fuel-pump connec
tions.10 

Air Cleaner 
Remove the air cleaner and wash the copper 

filter element in clean gasoline. Dry the element 
and dip in engine oil. Allow excess oil to drain from 
the filter before replacing. 

Carburetor 
Remove the carburetor from the engine. Dis

assemble and clean all parts thoroughly. Check t he 
condition of the needle valve and seat, main nozzle, 
low-speed jet, metering-rod jet, metering rod and 
accelerat ing pump jet.U These parts should afso be 
checked to make sure they are the correct parts for 
the carburetor involved. 

Assemble jets and plugs to carburetor body, mak
ing sure all gaskets are in place. Set the float level.18 

T o set float free m ovement . The distance from float (at free 
end) to float chamber cover should be ! " with needle seated. 
F loat should have a movement oft" a t free end. Adiu•t by 
bending " stops" at hinge end of float bracket. 

Assemble the bowl cover to the carburetor and 
synchronize t he metering rod with the throttle valve 
as follows: 

1. B ack off throttle stop screw until throt tle valve 
is seated. 

2. Install metering-rod gauge, part No. 600996, • 
through metering-rod hole in bowl cover. Allow 
metering-rod pivot pin on the lever to rest on the 
gauge. 

3. B end connector rod at throttle valve end, i:f 
necessary until connector rod will enter hole in the 
lever freely. 

4. R emove metering-rod gauge. Assemble meter
ing rod and adjust t hrottle stop screw. 

N oTE: On aU 1939 carburetors the B akelile meter
i ng-rod hole cover stop must be installed. 

Reassemble carburetor and air cleaner to the 
engine. 

NOTE: Exercise care that air cleaner clamp screw does not 
squeeze air horn of carburetor out of round. This condi tion 
will cause choke valve to stick partly closed, r esulting in poor 
mileage. 

Manifold Heat Valve 
Remove the cover from the manifold heat valve 

thermostatic spring. Unhook the spring from its 
anchor pin and check the adjustment . Proper ad
justment requires only ! turn of spring to slip it over 
1ts anchor pin. Should t hermostatic spring be dis
torted in any way, it should be replaced.u 

· • Ignition Timing 
With the octane selector set at " Zero," attach 

neon timing light to No. 1 spark plug.20 Start the 

engine and run · i t at idlin~ speed. Loosen dis
tributor clamp and rotate distributor body clock
wise or counter-clockwise until the steel ball in t he 
flywheel lines up with the pointer on the flywheel 
housing. T ighten the dist ributor clamp screw. 

Valve Tappet Adjustment 

Before adjusting valve clearance the engine must 
be thoroughly wa,rmed up to normalize the expan
sion of all parts.21 D uring the first few minutes 
of the warm-up period, the cylinder head bolts, 
rocker-arm shaft support bolts and nuts, and mani
fold bolts should be tightened. Where torque 
wrenches are available the cylinder head bolts should 
be tightened to 75 to 80 footrpounds, and the rocker
arm shaft suppor t bolts and nuts to 25 to 30 foot
pounds. Lubricate the valve stems with light 
engine oil. Replace the valve cover and continue 
to run the engine a t a fast idle (approximately 600 
r.p.m.) for 20 minutes, or until the oil temperature 
at the rocker arm overflow pipe reaches 150 degrees. 

Adjust the tappet clearance of the inlet valves to 
a minimum of .006" to a maximum of .008", and the 
exhaust valve tappet clearance to a minimum of 
.013" ton. maximum of .015". Run the engine fair
ly fast for a minute or two to settle the tappets, then 
recheck the clearance. 

NOTE: It is important when checking and adjusting 

" A high fuel-pump pressure must be corrected by reducing 
t he pressure of the pump. Regardless o f the height of t he 
float, the height of tbe liquid in the float bowl rises as t he fuel
pump pressure is increased. If t he fuel- pump pressure is too 
low, Insufficient fuel will be supplied at top speed, a.nd the pump 
will have to be repaired. 

"When checking a carburetor, all jets must be cleaned and 
checked for proper size. All p~rts a nd air JlassBges should be 
cleaned t o make sure they are free from carbon and d irt. T he 
opwation of the accelerating pump should be checked by operating 
t he throt t le lever by hand and watching the s t ream of gasoline 
from tbe pum p d ischarge jet. A normal discharge is a solid 
st ream of gasoline lasting for several seconds. I / there is no 
discharge from the accelerator pump discharge jet, remove jet 
and clean with compressed a ir, o r replace the jet. If the outlet 
check valve leaks, th e discharge from the pump jet will be a spra y 
ra ther t han a s olid s t ream. Tbe only remedy for this condit ion 
is to replace the cbeck valve. I! the inlet check valve leaks, the 
discharge from tbe pump jet will b e a solid s tream but its 
durat ion will be short. A leaking inlet check valve must be 
replaced. 

" T o reset the float level, bend the lip (L) (Fig. 1) that comes 
in contact with the gasoline inlet needle. Bending the li p up 
will lower the float level; bending it down will r a ise it. Only a 
sligbt bend is necessary to change the float level. If the float 
level is too h igh, the gasoline m!IY over flow at t he main nozzle, 
resulting in overrich mixture. If the float level is too low, the 
gasoline will stand low in t he main nozzle and m ay result in a 
lean condition or flat spot b etween 15 and 20 m .p.h. Very 
low float level will r esult in no t op speed. 

• Carter number T109-25. 

" The tension of the thermostatic spring is very important
if it is too tight, the exhaust manifold heat will not be turned off 
tbe inlet heat r iser as tbe engine warms up, with t he result that 
the incoming gases are expanded several v olumes and a full 
cbarge cannot be forced into the cylinders. Tbis, of course, re
duces power and top speed, makes the car lazy on acceleration, 
e tc. 

tO See Fig. 1, page 68 of Addenda. The Chevrolet engine is 
designed and the t imiug specificat ion.s are set for use with 
70 octane oasoline. 

21 The impor tance of thoroughly warming- up the engine to 
properly normalize the expansion of a ll parts before attempting 
to adjust valve tappet clearance cannot be stressed too h ighly. 
M any service men are misled by following the _practice of cover
ing the radiator and r unning the engine until t he temperature 
indicator on t he instrument p a nel s hows 180 degrees. Wit h 
t his indica tion many service men feel tha t tbe engine is properly 
norma lized. H owever, a check of the oil temperature a t the 
rocker-arm overflow pipe would show that i t had n ot even 
reached 100 degrees. T o 7J'l'Operly normalize the engine it is im
portant that it be run at a fast idle (a pproximately 600 r.p.m.) 
for at least 20 minutes. or until t he oil temperature at the valve 
rocker-arm overflow pipe reaches 150 degrees. 

'~Note: Some of the footnote references in this i n•ert refer to pages in D yke's A utomobile and Gasoline Engine Encyclopedia. All 
specification• in this book are subject to chanoe. 
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valve clearanc~ that there be only a slight " drag" on the 
feeler gauge. 

lnst11ll the rocker-arm cover, using a new gasket, 
and check for oil leaks around the cover. 

Idling Adjustment 
Adjust the carburetor idle and throttle stop 

screws in combination with each othe1· to secure 
the best idling performance (see page 3). 

Cooling System 
Tighten all hose connections and examine for any 

indications of wa ter leaks. Check the fan belt for 
proper tension and adjust it if necessary. 

Voltage Uegulator 
The voltage regulator should be checked for 

proper adjustment as follows: 
1. Connect the positive lead of the voltmeter to the 

generator terminal of the regulator, and negative 
lead to a good ground. 

2. Disconnect the battery lead from the regulator 
and connect it to the negative lead of the ammeter. 
Connect the positive lead of the ammeter to the 
battery terminal on the regulator. 

3. Sta1"t the engine and run it at a speed equivalent 
to 30 to 35 miles per hour. 

4. Adjust the variable resistance of the volt mn.· 
meter tester until the charging rate is between 8 and 
10 amperes. (In some cases, when the battery is 
fully charged it may be necessary to tum on the 
lights to raise the generator output to obtain this 
figure.) 

5. Ch~ck voltmeter rertding. If the regulator is 
hot, voltage should be 7.45 to 7.55 volts, and 7.55 
to 7.85 volts when the regulator is at room tempera
ture. 

If voltage is too high or too low, regulator will 
have to be adjusted.22 Stop engine when removing 
regulator cover. Voltage setting may be adjusted 
by bending lower spring hanger down to increase 
voltage and up to decrease it. After any adjust
ment replace the cover; start the engine and set it 
to run at a speed equivalent to 30 to 35 miles per 
hour. 

Raadjust the variable resistance in the volt am
meter to obtain a generator output of 8 to lO 
amperes. .Kow check the regulator voltage which 
should be within the limits given above. 

Uoad Test 
After the completion of the above operations, the 

car or truck should be road-tested for performance. 
During this time the octane selector should be 
adjusted for the grade of fuel being used. For peak 
performance and maximum gasoline economy, the 
octane selector should be set to p<oduce a slight 
' ·ping" upon accelerating at wide-open throttle. 

" If the setting of the voltage regulator is too low, the current 
flowing in the primary circuit of t he coil will be low and result 
in a. lowered secondary out put. On the other hand, if t he 
voltage regula tor setting is lQo hiyh, the current value passing 
through the primary will be increased. This overexcites the 
coil magnetically, with the result that the self-induced current 
of the primary is increased beyond the capacity of the con
denser and it arcs across the distributor points. This condi
t ion burns and corrodes t he points, introducing high resistance 
in the prim ary circuit which again reduces the output of the 
coil. 

CHEVROLET CAB-OVER-ENGINE TRUCK CAUBURETOR23 

The carburetor used on the cab-over-engine trucks 
is of the up-draft type equipped with a vacuum
controlled power jet. 

Principle of Operation 

Action of the carburetor when starting, idling, 
accelerating, low speed, and full throttle are shown 
below. 

With the choker valve in "closed" position when 
starting, air is drawn in through t he bleeder hole in 
the choker valve and mixed with gasoline drawn 

l'1g. 3. Cross~section view of Carter 4478 carburetor used 
on the 1939- 1940 Chevrolet cab-over-engine truck. Sufficient 
time should be spent on this illustration to fi.>: the location of 
the various parts in mind. 
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from the main nozzle, forming a rich mixture for 
easy starting. When the engine starts, the auxiliary 
air valve located at the center of the choker valve 
opens, a.dmitting additional air and thereby pre
venting overchoking. 

At idling speed, air is drawn in through the idling 
air passage and passes between the idle passage tube 
and the carburetor casting to the end of the tube, 
where it passes over. the idle j~t, drawi~g gasoli!le 
from it. The gnsohne and a1r are m1xed while 
passing up the idle passage tube and discharged 
into the manifold through the idle port. 

Pig. 4. View of complete carburetor" (Chevrolet 
cab-over-engine truck). 

" Compiled from Chevrolet Mot4r Tune-up Facts (1939). 

" Courtesy Carter Carburetor Corporation, St. Louis, Mo. 

Mo.•t low-speed troubles will be found m a ca rbonized air bleed 
(see "Air bleed to idle passage," Fig. 3). 

Accelerating pump: As the throttle is closed the 
accelerating pump piston is dra wn upward, d isplac
ing the cylinder. This res1:1Its in gasol ine flowing 
from the float chamber through the inlet check 
valve and into t he pump cylinder. 

When the throt tle is opened quickly, the piston 
rod and plate a re forced down the cylinder, allowing 
the spring tension on the piston to force t he gasoline 
out of the cylinder, closing the inlet check valve a nd 
opening the discharge valve. The pump dis
charge then passes into the ventmi through the 
main nozzle. 

At low speed the gasoline flows from t he float 
chamber through the discharge check valve and 
through the main metering jet, thence to t he main 
nozzle. Suct ion on the downstroke of the engine 
piston draws air in through the air intake. This air, 
passing through the venturi, raises gasoline from t he 
main nozzle. The gasoline and air are t hen mixed in 
the venturi and pass through the t hroat of the 
carburetor to the manifold and cylinders. 

At intermediate speeds air enters the well sur
rounding the main nozzle through the main nozzle 
air bleed. 

During the operations described above, the high 
manifold vacuum impressed on the vacuum cylinder 
draws the piston upward, allowing the spring in the 
power jet to close the valve in the power jet. 

At the higher speeds, or under heavy load, the 
manifold vacuum is reduced, allowing t he spring in 
the vacuum cylinder to force the vacuum piston 
do·wnward and causing the push rod to open the 
valve in the power jet, thus bringing it into opera
tion as shown. This permits gasol ine to flow from 
the power jet into the passage leading to the mnin 
nozzle, increasing the flow of gasoline over that. 
passing through the main metering jet. 

Adjustmen ts2• 

To secure a good idle: Set throttle lever adjust
ing screw. so engine runs approximatel:y 300 r.p.m. 
Then set 1dle adJustment sP.rew as explamed on p. :3. 
Correct setting will be found between ! and 1} turns 
open. A richer mixtw-e is obtained by backing out 
adjustment screw- a leaner mixtw-e by turning 
screw in. If engine s talls while idling, remove idle 
passage tube and idle jet tube and clean with com
pressed air. 

To improve acceleration: Examine pump link 
setting: For winter driving, link screw should be set 
in outer hole, giving long stroke; for hot weather, or 
high altitudes, pump link should be connected in 
inner hole, giving short stroke. If this does not give 
desired results, the main metering jet, pump meter
ing jet, check valve assembly, and pump valve as
sembly should be removed and cleaned with com
pressed air. 

If engine loaus--check float level: Wear on lip 
of float lever will raise float level from factory setting, 
causing ca rburetor to load up. To lower float level, 
bend lip of float lever toward needle. To raise float 
level, bend lip away from needle. A very slight. 
bend is sufficient. Be sure to bend lip of float, not 
bracket. 

Maximum economy is secured only when: 

a ) Breaker points, spark plugs, valves, and engine 
timing arc set to manufacturer's specifications. 

b) Float level must be set as instructed. 

c) Step-up valve cage assembly (power jet valve) 
should he examined. Ball check in this assembly 
must sca t and move freely. When reassembling, 
valve cage must be screwed in tight against seat. 

d ) S tep-up push rod must move freely in upper 
and lower guides. The small portion of this rod 
must be ins talled downward. 

e) Step-up piston (vacuum power cylinder piston) 
in upper ca~ting should not bind and must be free 
from dirt. 

Float setting: Top of float ;h to n inch (.79 to 
l.ii9 mm.) below top of surface of lower body (re
move gasket). 

Inspection after Disassembly26 

After disassembly, t horoughly wash all parts in 
clean gasoline and blow out all Jets and drilled pas
sages in the carburetor body with clean compressed 
air. Inspect and make sure that the idling ports, 
idle air bleed passages, and the vacuum spark ad
va nce port and carburetor bore are free from carbon 
deposits or dirt. 

Check the vacuum power jet piston in its cylinder 
to make sw·e it is free. Should the piston stick in 
the cylinder, the vacuum power jet ma.y be in opera
tion at all speeds. This, of course, would result in 
poor gasoline e conomy. 

Disassemble the power jet and clean it thorough
ly. Any dirt in this jet may either stop the flow 
of gasoline at high speeds, which would result in 
poor performance, or the dirt might hold the valve 
off its seat, causing the power jet to be in operation 
at all speeds_ This, of course, would result in poor 
economy. 

Inspect the accelerating pump intake and dis
charge check valves to make sure the ball checks 
are free and seating properly. 

Inspect the needle valve and seat, low-speed jet, 
main nozzle air bleed, and main metering jet to 
make sure they are thoroughly clean. Then re
assemble. 

" From instruction sheet (Form 4542 of No. 447-S BB 
carbur etor, copyright 1939) of Carter Carburetor Corp., S t . 
L ouis, by permission. 

,. From Chevrolet M owr Tune-up Fact•. 

affiVROLET ENGINE27 

The Chevrolet engine used on the paseenger cars, 
light delivery (!ton) truck, l ton, and t ton special 
trucks, and the heavy-duty (1! ton) trucks is shown 
in Fig. 5. See table for some ot the encine speci-
1ications.28 
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" Compiled from Chevrolet S /wp Manual and Molm Tune-u"ji 
Facts (copy right 1939) , by permission. 

•• See also S upplementary I ndex under "Chevrolet " for other 
specificat ions. 

Va1ve arra ngement: in-head 

N u mber of cyl inders : 6. 

Cylinders : in-line, cast in-block and integral with crankcase. 

Bore: 3.5''; stroke: 3.75". 

Pist on displacement: 216.5 cu. in. 

C ompression ra tio: 6 2.5 t o 1. 

M aximum bra ke horsepower: 

Passenger cars@ 3200 r.p.m.: 85. 
Trucks@ 3200 r.p.m.: 78 . 

M aximum t orque (lbs. ft. ) : 

Passenger cars@ 900 to 2000 r .p.m.: 170. 

Trucks @ 850 t o 1550 r.p.m.: 170. 

T axa b le hor sepo wer: 29.4. 

Firing order: 1-5-3-6- 2- 4. 

Cylinder bores, out of round or ta per: not t o exceed .001''. 

Valves groun d : in d etach able head aft er bead is removed. 

Ca mshaft drive: from cr a nkshaft by mea ns of helical timing 
gear s. C ranks haft t iming gear: steel. Camsha ft timing gear : 
com position. 

Pist ons: cast iro n elect ro-plated, wit h a slipper skirt, cam 
ground. P istons for tr uck e ngines are l i o unces heavier. 

Cra nksh aft ma in bearings : 4, steel b a ck babbit t-lined. Bab
b it t " spun-in" into the steel lining. 

Connecting r od s : drop forged special s t eel. Connecting-rod 
journal or crank-pin bearings Rr e " spun-in" babbitt typ e 
integral wi th r od and cap. 

Valve seat width : intake valv e seat <iY' t o /'.'' ; exhaust valve 
seat , ... ~ to ,?/'. T he life of a valve-grind job d epends to a 
g reat extent upon the width of t he valve and • eat con tact. 
See footnote page 770. 

Chevrolet unit capacities are given below. 

Passenger L ight t T on a nd H eav y-

C ars Delivery i Ton Sp. d uty 
Trucks Trucks T rucks 

Crankcase . . .. .. . . 5 q ts. 
Tra nsm ission: 

5 qts. 5 q ts. 5 q ts. 

3 Speed . . .. ... . lt p ts. 1t p ts. Jt pts. .. 6i •pt.: . 4 Speed . . .. . .. 
.. 3 .pt~T 

6! p ts. • 6 ! p ts. • 
Rear axle .. . ..... 4t p ts. 4! p ts. t 9 pts. 

• Optional equipm en t. I Use HYP OID lubricant. 

Engine oiling system: Lubrication is s upplied by a posi t ively 
driven gea r-type oil p ump t hat is equipped with a spring loaded 
by-p ass valve which controls the m a ximum pressure at h igh 
speeds and when t he engine oil is apt to be h eavy and sluggish 
during cold-weather s ta r ting. T he engine oiling system p ro
vides positive pressure lubrication t o t be main bear ings, cam
shaft bearings , and the valve rocker-arm bushings. 

M ain and camshaft bearing lubrication: T he oil fl ow is from 
the oil pan , through the oil pumr to t h e b lock-fitt ing p ipe, and 
then t o the oil m a nifol<;J, thence through drilled passages in t he 
beanng support webs m t he cyh nder block, to t he four main 
bearings. The oil t hen passes through g rooves in t he bearings 
t o t he drilled passag"" in the cylinder b lock webs a nd to t he 
camshaft bearings. I n this m anner full pressure feed lubrica
tion is supplied t o all main a nd camsh af t bearings. 

T imina-(]ear lu brication: Lubrication is supplied b y conduct
ing the oil from t he front camsh aft h ea r ing, through a m illed 
slot in the hack o f the engine front end plate, t o a drilled screw. 
The n ozzle of this screw is so aimed that the oil stream effectiv e
ly lubricates the timing gears. 

Connecting-rod bearing lubrication . Oil passes from t he 
cylinder b lock-fitting t o the oil m anifold, through a drilled 
passage in the cylinder block and t o the oil distributor. As 
the oil pressure builds up, the oil-dist ributor valve opens and 
rele...ses. the oil into a drilled. pRBsage in tJ:>e block, this passage 
r.onnectmg With the short p1pe that fits 1nto the main supply 
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pipe in the oil pan. From t he main supply pipe t he oil po.sses 
m to t he two r elays in the oil pan where it is distributed to the 
s ix oil n ozzle pipes . 

' 
The six o il t roughs in the oil pan are adjusted to t h e proper 

heigh t so that the connect ing-rod d ippers will d ip into the oil 
and supply lubrication for t he lower speeds. 

As t.he engine speed is increased a nd t he oil pressure is built 
up, the oil streams from the nozzles rise, and are intercepted by 
the dippers, forcing t h e o il into the connecting-rod bearings 
under high pressure. The cylinder walls, pist ons, a nd piston 
pins are lub rica ted by t he oil spray thrown off by the connecting 
r ods. 

V alve mechanism lubrication: Oil is tapped off a t t h e oil 
manifold and is carried by a pipe " ·hich passes through the 
water jacket t o a fitting between t he two hollow r ocker-ar m 
sha fts where i t is distributed to all rocker-a rm bushin gs. A 
bleeder hole in each r ocker ar m supplies oil for lubrication of 
the valve stems and push-rod sockets. 

Proper f unctioning of the oiling system is dependent upon the 
proper ad justment of con necting-rod d ippers, oil troughs, a nd oil 
n ozzles. I t is very impor tant t ha t t h ese adjustmen ts be 
checked and adjusted every t ime a n oil pa n is removed. The 
height of the connecting-rod d ippers is very importan t to insure 
proper lubricat ion of connecting-rod bearings. T he oil trough 
dept h and connecting-rod d ipper heigh t ga uge, J -969-2, is 
used to check the height of t he dip per from the machined sur
face of t he crankcase. 

Engine lubrication: Proper selection of the oil t o b e used will 
add much t o the performance, reliabilit y , economy, a nd long 
life of t he engine. 

Light oil8 assure a better ' 'breaking-in" of the engine, as 
t hey asgure ease of starting tbe engine; prompt flow of a suf
ficient q uantity of oil t o the bearings; less fr iction b etween mov
ing parts; less wea r of m ov ing parts, etc. 

W hen the crankcase is drained and refilled, the crankcase oil 
should be selected n ot on the ba sis of t he existing temperat ure 
at the t1me of the change but on t h e lowest t em perat ure antici
pat ed for t he period d uring which the oil is t o be used. Unless 
the cra nkcase oil is selected on the basis of viscosity or fluidity 
a t the anticipa ted t emperature. difficulty in s tar ting will be 
experienced at each sudden drop in temperat ure. The viscosity 
grade of cran kcase oil will, t herefore, depend upon t he climatir 
cond it ions under which the car is operated. 

T he 'Discosity wade of oil best suited for use in Chevrolet en
gines at the various temperatures are shown in t he following 
t able : 

If y ou anticipat e that the 
lowest atmospheric tern-

pera ture will be use the gra de indicated 

N ot lower than 32° F. 20-W or S.A.E. 20 
As low as + 10° F. 20-W 
As low as -10° F . 10-W 
Below - 10° F . 10· W plus 10 per cent 

kerosene 

10-W oil pl us 10 per cent k erosene is r ecommended only for 
those t erri tories where t he tem per a t ure falls below 10° below 
zero for prot r acted periods . 

W hen in d oubt, use t he lighter grade of oil. 

N OTE: We recommend the use of 20-W rather t ha n S .A.E. 
No. 20 if you a nt icipate tempera tures to drop to freezing. 

The use of 20-W, or S .A.E. N o . 20, dur ing t he summer 
m onths will per mit better all-a rou nd p erformance of the engine 
t ha n will the heavier body oils, with n o appreciable increase in 
oil consumption. 

If S.A.E. No. 20 or 20-W oil is n ot a va ilable, S.A.E . N o. 30 
oil may be used if it is expected t hat temperatures will be con
sistently a bove 90° F. 

Engine ventilation. system: The Chevrolet engine is equipped 
with automat ic d eVIces which aid grea tly in minimizing the 
danger of crankc" s• dilution . An efficien t cran kcase ventilat
ing system drives off fuel vapor s and aids in the ev aporat ion of 
t h e r a w fuel a nd water which may find i ts way into the oil 
r eservoir. 

Slwrt runs in cold weather, such as city driring , do not permit 
the thorough warming-up of the engine nor the efficient operation 
of autom a tic cont rol devices. I t is recommended that the oil 
be changed more often when the car is subjeet to this type of 
operation. 
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F ig. 5. Cross-s ection view Chevrolet 
six-cyl_inder ~ngine looking from t he front 
of engme (193!!) . Nam es of parts: 

1- Air cleaner and inlet silencer 
2-Gasolin e inlet 
a- Car buretor 
4- Exhaust and inlet manifold 
5-lnlet 
6- E xhaust 
7-E xhaust ma nifold heat valve 
8-Piston rings (compression) 
9-P iston ring (oil control) 

10-Piston 
ll-Piston pin 
12-Piston-pin bushing 
13-llell crank linkage and t hrottle stop 
14-0il line to valve rocker-arm shaft to 

lubr icate v alve mechanism 
15-Connectin g rod; steel, drop forged 
16--Tbrottle contr ol r od 
17- Water jacket (cylind er full length) 
18-0il distributor 
19-T iming hole in clutch housing 
20- 0il passage 
21- C onnecting-rod b earing; upper half 

(babbitt "spun-in") 
22--Connecting-rod shims 
23-Connecting-rod cap (bearing is bab-

bitt "spun-in") · 
24--Crankshaft connecting-rod j our nal or ' 

crank p in 
25--Connecting-rod cap nut 
2ti--Connecting-rod dipper 
27- Crankshaft counter balance 
28--0il outlet pipe from oil p ump 
29-0il trough for connecting-rod dippers 
30-0il-pum p screen 
31-0il pan 
32- 0 il-pau d rain plug 
33-Inlet to oil pump 
34-0il-pump relief or by-pass val ve 
35--0il p um p (gear type) 
36-0il-pum p drive shaft 
37-Engine s u pport (there are 5) 
38--8tarter motor 
39-Tapered set scr ew suppor ting oil

pump assembly 
4o-Gea.r o n ignition d istributor d rive 

shaft 
!~=8!~Si!f~amshaft (in tegral-dr ives 40) 

43-Valve-lifter 
44-lgnition v acuum spark control 
45-lgnit on timer-distributor 
46--Valve p ush-rod 
47- l gni tion d istributor cap 
48- Exhaust valve head 
49- Spark p lug 
50-Ignition coil 
51- Nut for locking screw (52) 
52--Screw for adjusting v alve-stem clear-

ance 
53- Valve r ocker-arm shaft 
5-1-Valve r ocker h ousin g cover stud and 

nu t 
55- Valve r ocker ho using or cover 
56--E xhaus t valve rocker a rm 
57-Inlet valve rocker arm 
58- Clearance between valve stem ""d 

r ocker ar m adjusted b y (52) 
59-Valve-spring r et ainer lock 
60-Valve g uide 
61-Temperature-ind icator nut 
62-Cylinder head 

Pig. 6 . Cross-section view showine 
t h e cooling system. T he efficient opera
tion of the cooling SYBtem is one of t he 
most important factors in the satisfact ory 
performan ce of t h e automob ile engine. 
W hen tuning engines, operating tempera
ture is one of the many things that must 
be closely checked. • 

. The t hermostat (T ) (Fig. 6) plays a n important prrt in b ring
~ng t he engme up to ~perating ~.emperature quickly by res t.r ict
m g the fl ow of v. a ter m t be coolmg system. If the temperature 
of an engine is low, that is the cue to r em ove the thermostat 
and . check i t for opening temperature. Tbis cnn he done by 
placmg the t hermostn.t 1n a contain er and covering it with water . 
Heat the water a n d use a ther mometer t o check the temperature 
a t ~h1ch the thermostat opens. Following are temperatures at 
whtch the th<rmostat for Chevrolet engines should start to open: 

R egular . . . . . . . . . . . . . . . . . . . . . . . 14 2° 
Alcohol anti-freeze . ... .. • ... . ... 150" 
P er manent anti-freeze . . ... .. . ... 162° 
E conomy engine . . . . . . . . . . . . . . . . 162° 

Tl!e water pump (3) (F ig. 6) is of the hall-bearing type and 
r eqUires no care except t o check to make certain t h e air vent on 
t op of t he housin~ and the drain holes on the bottom do not 
become p lugged w1th d irt or grease. The shaft and t he d ouble
row b~ll b~aring a..r.e inte~ral and t he bearings ar e packed with 
a spemal .h•gh-melt•ng-pomt _gre~se at the time of manufactur e 
a nd r eqmr e no further lubrwa t10n. T he ends o f t he bearing 
are sealed to retam the lubncant and prevent dus t a nd dirt 
from en tering. 

Fuel pump (P ) (Fig. 6) is partially shown. It is of the 
d iaphragm type and is a t tached to crankcase and operated f rom 
a n eccentr ic on the camshaft. Thjs d iaphragm in it.s downward 
movem..ent causes a vacuu~ in t he p ump chamber. a nd fuel is 
drawn fr om the fuel tank 111 through the glass bowl and strainer 
t o fi ll th1s vacuum. The upward movement of the diaphragm 
forces fuel to the ca rb uretor (C) t hrough fuel pipe (1) . F or t he 
principle of operat ion of a fuel p ump see I nserts No. 2 and 6, 
and pag e 116A of Dyke's Automobile E n<::yclopcdia. 

Fan belt (4.) (Fig. 6) operates the fan, generat or , and water 
p ump. Tension should b e such t h"t t he belt may be moved up 
and down a total d1stance of about lt inches at a point midway 
between fan pulley and generator. If too tight, i t will place too 
much str_a1n _on ~he water pump and generator bushings. If 
too loose,1t will slip an d affect the operation of both water pump 
and generator. 

The ignition distributor is one of t h e most impor tant units 
on the engme, and its p roper funct ioning has m uch to do with 
both _Pe~f?rmance and economy. See a lso page 4 of t his insert. 
T he tgmtton cotl IS d es1gned t o operate with~ certain interrupt er 
or b reaker-contact poult setting. Va.rlBtiDn of this setting 
affects t he leng th of t ime t he p oints remain closed" (commonly 
called "dwell period") and t hereby v aries the m agnetic satura
~ion of the coil, a.ffecting t h e output o f t he coil. A loose shaft 
m th e ~hstnbutor also var ies the p oin t dwell period while the 
engme IS run rung because 1t wh1ps back and forth in its bear ings. 

. The spa~k control is of t he automatic type, that is , t he spar k 
1s automattcally.advanc~d or r;etarded by two methods which oper
a te wtth a defimte relatwnshtp to each other. F irst, the vacuum 
spark contr!Jl gives quick advance to the spark , t o give power 
a t low eng.m e speeds but when the throttle_ is opened q uickly 
the .spark IS momentanl;y: r etarded, preventmg laboring of the 
engme and excess1ve pmgmg , untd the load is relieved at wh ich 
time t he spa rk is aut omatically a dvan ced . At h igher engine 
speeds, th1s vacuu m spark control euts out, retarding the 
SJ?ar k for better economy and engine performance at t h ese 
h1g her speeds. T he maXImum vacu um advance is 17 degrees.21 
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Fig. 7. Mechanica l breaker advance mechanism. 

Second, as the engine is speeded up, centrifuga l force hegins 
to throw the weights of the automatic mechanical break<r ad
vance mechanism in side of the distr ib utor body outward un t il 
a t a maximum speed, they reach the point shown in (2) CFig. 7) . 
I n thetr outward movement, because of t he manner in which 
they ar e connected with t he cam, the;Y advan ce the position 
of the cam beyond the point shown in (1) (F ig. 7) and, t herefor e 
a dvance t he firing or spark of the engine. ' 

Any binding action in either t he auwmatic adrance mechanism 
or vac-uum control, or air leakag e in t he latter, wiH interfere with 
their normal function and thereby affect bo th performance and 
economy. 

Combustion chamber: The cylinder head was designed to 
produce a combustion cbo.tnber i n which the gases would burn 
a t a. m ore uniform rate, and thereby r educe the tendency to 
detonate. 
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Fig. 8 . Spark advance curve s howing the proper ndva:nce for 
va rious engine speeds.ao 

It. has been conclusively proved that in a n internal-com· 
bu et1on engme t h e flame travels from the spark-plu~tgap in ever 
increasing zon es , s ubstantially spher ical in shape. The r elation 
of the <;J1st.anco; the flame trave~ to the volume of the g as 
burned tn a given Interval d etermtnes the rate of p.l'essu re rise. 
T o be smooth nnd free from both knock and shock, this p r essu r e 
change must be gradua l and u nifor m. 

In the Chevr olet head, the exhaust valve is locat ed relativel y 
~lose to th e ~park p lug , in t h e area of t he first ~~:as burned. T he 
mlet valve rs located at the opposite side of the com b ustion 
chamber, farthest from the spark p lug , in the a rea of t he last 
gas b urned. T his serves t o control the mixture tem perature b y 
allowing the excess hea_t to pass from the last u nburned part of 
t he charge to the cool mlet valve. Thus t he entire mixtur e is 
cond1twned, because the heat a bsorption is contr olled. 

~9 Refer to F ig . 1 in this insert and no te " vacuum spark con
trol hole." This h ole is connected hy a p ipe (2) (F ig. 6) wi th 
t he vacuum spa rk control, a v ie w of which can be s een by 
refer ring t o F ig. 2 , Addenda page 68, of Dyke's A uU>mobile 
Encyclopedia. The hole is located in this particular position so 
that the a m ount of vacuu m _pull may be gov er ned by t h e 
a.mount of thro~tle . openm g The vacuum control dia phraom, 
hnked to t h e d 1atn butor b ousmg, moves the entire di~tributar 
for ward. or backward to advance or retard th e t im ing. T he 
automa.t1.c or centrtfugal advance mechanism advan.cet or retardB 
the breaker-cam within t he h ousin g. See also Ad denda page 45 
for another vacuu m contr ol, wh ich is linked to t he d istributor 
breaker-plate. 

" This cu rve, tak en from a booklet entitled }.Iotar Tune-up 
Facts published by Chevrolet in 1939, may not be underst ood 
b;Y all of our read ers. T he following exp lana tion is t herefore 
g1ven. 

The lower line applies t o t he automatic centrifu&al adva n ce 
whtch starts to advance at about 600 r. p.m . and continues to 
a dvance u p t o about 3,600 r.p .m., having advanced from 
5° b.t.c. t o about 51° b.t.c., a f ter which it r emains constant at 
51° b.t.c. 

The upper line ap plies to the vacuum con t rol advance and 
sh ows the tota l a dvance (the automatic advance plus t he 
vacu um !'dvance) at d ifferent engine speeds with t he vacuum 
a dvance m full effect . W hen t h e vacuum mechanis m cuts in 
on acco unt of vacuum in manifold , t he ignition is a dvanced 
even more than the a dvance caused by t he centrifugal g over nor 
a nywhere f~om 0° t<;> about .17° m ore. If t he t hrottle is suddenly 
opened ~ 1n cl1mbmg a h1ll or accelera.tmg, t he vacu urn is re
duced, w1th the r esul t t hat t h e vacuum advan ce w ill dimin iah 
a nd consequently will retard the spa rk. The automatic ad
va nce wil!, ho'Yever , continue to function. T h e vac uum con
t rol pr ovides m creased advance f<;>r light-load (or cruising) 
conditions, w hich r esults in increased fuel econ omy. 

For examp~e, assu ming the engine is running at 1,000 r.p.m. 
and throttle 1s almost closed (light load); in this case the s park 
would be ad vanced a total of a bout 27°. Now su.·po.se the 
engme was sud denly accelerated by opening th e thr o t tle wide· 
t he a mount of s park advan ce wo uld then d ecrease t o 12° be: 
ca use the vacu um control (which cont ributed \ 15° advance) 
ha.s now ceased to function. T he s pa rk will, o wever con
t inue t o advance aa shown by the lower lin e, u ntil s u ch ~ time 
~~ j~~c~~~~. is lightened a nd the v acu um advance again starts 

" The number of degrees the points are closed is also known 
as cam angl• or dewees of dwell. See " cam angl e" u nder 
" Ignition," page 1151K-

Carbu retor instructions. W e r ecommend to those interested 
in car buretor work Dyke's Carburetor B ook (see advertisement 
in the ba ck of t his hook) a nd the manual entitled Mot.m Tune-up 
and Carburetor I nstructions (p rice $1.00) p ub lished b y the 
Car ter Carbu!etor Corp., Sales Depar tmen t, 2834 N. S pring 
Ave ., St . L ou1s, M o . 

Carbu retor tools. T ools for servicing Chevrolet as w ell as 
other Ca rter carbu retors a.re obtainab le from Carter Car 
buretor Cor p ., S t. Louis, M o., or any of their authorized dea lers. 
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108 Supplement to DYKE'S AUTOMOBILE ENCYCLOPEDIA (ADDENDA) 

ENGINE TUNE-UP 
Engine tune-up is a term usually applied to the 

operation of inspecting, testing, and adjusting the 
various parts of an engine in order to improve its 
performance. 

A tune-up is usually necessary when an engine 
lacks power, misses, runs irregularly, does not start 
easily, or has a high gasoline consumption.! 

Inasmuch as the tune-up operation is a preventive 
maintenance service, it should be periodic in order 
to maintain proper engine performance. 

The tune-up procedure varies; but, as a general 
rule, it consists of such operations as, for example: 

Checking and adjusting ignition breaker-contact points. 
Testing ignition condenser. 
Cleaning, testing, and adjw:ting spark plugs . 
Checking ignition distributor. 
Checking and setting ignition timing. 
Testing and refilling battery. 
Cleaning and oiling carburetor air-cleaner and breather cap. 
Cleaning fuel filter. 
Adjusting carburetor and checking float level. 
Removing carburetor, disassembling, cleaning, and adjusting 
Checking and inspection of fuel pump and fuel line. 
Checking and adjusting valve-tappet clearance. 
Testing ignition coil. 
Checking primary and high-tension cables for pocr insulation 

or connections, and tighten as required . 
Checking line voltage. 
Cleaning and tightening battery connections. 
Tightening cylinder head and manifold studs or nuts. 
Adjusting generator. 
Checking and adjusting fan belt. 
Checking water pump for leaks. 
Checking cooling system. 
Checking starting motor. 
Testing horn, lights, and windshield-wipers. 
Checking clutch and brake-pedal clearances . 
Checking oil filter. 
Checking the various operations to make certain they have 

been properly performed. 
A road test as a final check is advisable, as it may reveal other 

mechanical difficulties which might affect engine performance, 
such as dragging brakes, slipping clutch, etc. 

The above tune-up operations could be divided 
into a "minor" and "major" tune-up. For example, 
the minor tune-up, which should, of course, be more 
frequent, could consist of the first nine items listed 
above. The major tune-up could include all or a part 
of the above items, whichever the service salesman 
thinks best suited to obtain proper engine per
formance. 

Engine tune-up work requires a thorough under
standing2 of ignition and carburetion, as well as 
engine operation. Proper testing equipment and 
('Omplete factory specifications to follow for adjust
ments are necessary. 

Testing equipment3 should at least include a com
pression gauge, vacuum gauge, ignition timing light, 
coil tester, condenser tester, voltmeter (reading from 
0 to 10 or 15 volts, calibrated to read to 1

1
0 volt ac

curately), ammeter (reading from 0 to 50 or 60 
amperes), fuel-pump tester, thickness gauges, and 
carburetor-float gauges. There are many other 
desirable testing devices and tools for those regularly 
engaged in this work, such as gasoline-mileage 
testers, exhaust-gas analyzer, special ignition and 
carburetor tools, etc. 

The engine tune-up discussion which follows is 
reprinted by permission from a Carter-copyrighted 
booklet entitled Motor Tune-up and Carburetor 
S ervice Instructions. 4• 5 

Engine performance depends upon these three 
things: (1) Compression, (2) Ignition, (3) Carbu
retion. 

(1) Compression 
Since compression does not in any way depend 

upon either of the others, it should always be 
checked first when tuning an engine.6 Use a good 
compression gauge inserted in the spark-plug hole 
with all the plugs removed, with the throttle wide 
open, while the starter is used to crank the engine. 
Engine must be hot. All cylinders should have the 
same compression to within 5-10 pounds. If not, 
the cause must first be found and corrected. Satis
factory compression depends upon-
1. Valve seats--which may be pitted, too wide, or 

not concentric with their valve guides. These faults 
can generally be corrected by the proper use of 
precision valve-seat refinishing equipment. 

2. Faces on the valve heads--which may be pitted, 
burned, warped, or not concentric with the valve 
stem. If the valve face is not burned or warped 
too badly, it is likely that a true face can be 
formed on the valve head by the use of a good 
valve-refacing machine. 

After the valve is refaced, if it has been neces
sary to grind away enough of the valve head so 
that the new valve seat on the cylinder block 
strikes the new valve face more than halfway up 
on the valve head, a new valve should be installed, 
as overheating of the edge of the valve head is 
likely to occur. 

Because of the improved materials and design 
it is not necessary to grind valves as often as in the 
past; but at the same time, it is more important 
than ever that the different operations in the pro
cedure be performed carefully and with good 
equipment, because of the extremely close limits 
used now in manufacture and assembly. Imper
fect valve faces and valve seats will affect engine 
performance and gasoline economy. 

3. Valve stems--which may be scored, warped, or 
gummy. If a valve stem is not scored too badly, 
it can be smoothed with fine emery cloth. A 
gummy valve stem generally must be removed to 
be cleaned properly. · Valves with badly scored 
or warped stems must be replaced. 

1 Reading assignments: "Factors affecting gasoline consump
tion," pages 63-65; "Some of the factors affecting engine perform
ance," page 44 of Addenda of Dyke's Automobile Encyclopedia. 
See also, pages 38 and 84 of this book and pages 462-A, 462-I to 
462-M, and 764 of Dyke's Automobile Encyclopedia. Refer to 
Indexes freely for various subjects. 

2 Learn the fundamental principles first-this serves as a 
foundation upon which to start to build knowledge. Many have 
started with Dyke's Automobile Encyclopedia and Dyke's S elf
Starter. Please turn to the inside of bacK cover of this book for 
additional information. 

a For testing equipment, see pages 65, 59, 60, 86, 76, 119 of 
this book, and page 690, and Addenda pages 40-43 of Dyke's 
Automobile Encyclopedia. 

4 This booklet is published and copyrighted by the Carter 
Carburetor Corporation, 282Q-56 N. Spring Ave., St. Louis, 
Mo. The price is $1.00. 

s For additional information on engine tune-up procedure and 
carburetor and engine service operations (Chevrolet and Ford), 
see pages 4-6 of Insert No. 4; pages 3-6 of Insert No.3. For 
Automotive service literature, see pages 75, 76, and 690 of 
Dyke's Automobile Encyclopedia. 

sA compression test will show if the valves or piston rings 
leak compression. If so, then a tune-up could not improve 
engine performance as much as if the engine was in good 
mechanical condition, therefore, a valve and carbon job, or engine 
overhaul, may be necessary, after which the tune-up will produce 
very noticeable results in engine performance. A vacuum test 
will reveal such causes of unsatisfactory engine performance as 
burned or sticky valves, loose valve guides and weak springs, 
leaky intake manifold and carburetor gaskets, piston .ring seal, 
incorrect valve timing, and incorrect carburetor adJustment. 
See p. 119 and Addenda p. 41 Dyke's Auto Encyclopedia. 
Carbon-removal and valve-grinding are also fully covered in the 
Encyclopedia. For additional information on compre~; ~;ion, see 
page 5 of Insert No. 3; page 4 of Insert 1Yo. 4; pages 764- 768, 
and Addenda page 40 of Dyke's A.utomobile Encyclopedia. 
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4. Valve guide~:-which may be loose or tight on the 
valve stem. uoose valve guides must be replaced, 
and tight gtides must be cleaned and reamed. 
Valve stem cr guide trouble bad enough to hold a 
valve open ~ -ill have the same effect as imperfect 
faces or seat:;. A "gummy" valve stem or guide 
causing a "slow-acting" valve does not have any 
effect upon anything but idle so long as it gets 
no worse than a "gummy" valve, but it may de
velop into a 'sticker" at any moment and should 
be corrected. 

5. Valve tappet:;7-should be set to car nwnufacturer's 
specification. 

A uniform setting of tappets is absolutely es
sential to quiet valve operation and a smooth 
idle. 

When tappets are not adjusted according to 
factory specifications (especially when t hey are 
too tight), th·~ valves do not open and close at the 
time they an supposed to. This always reduces 
both the chal'ge drawn into the cylinder and the 
compression pressure, resulting in overheating, 
poor engine performance, and low gasoline 
economy. 

li. Valve spring·;-which may be broken or weak. 
Broken valve springs are easily noticeable at idle, 
while weak s9rings show up more during high
speed performance by limiting top speed, since 
they allow thn valves to "float" or not follow the 
cams on the camshaft. Weak or broken valve 
springs must ::>e replaced. 
The six items listed above-1.!alve seats, valve f aces, 

valve stems, valve guides, valve tappets, and valve 
springs-will affnct the idle of the engine when the 
car is standing still; and although it is next to im
possible to det{ rmine exactly which one of the 
troubles is presert, anyone who understands the use 
of the vacuum ga1tge can quite definitely prove 
whether or not an engine has "valve trouble." Of 
course, any indication of such trouble, as determined 
by a vacuum gauge, should be followed by the use 
of a compression !Tauge to see whether there is just a 
'"slight leak" or a "slow-acting" valve that will affect 
the idle only and not affect the running performance, 
or whether there is a decided loss in compression 
that will result ir. poor engine performance and low 
gasoline economy . 
7. Cylinder-head ; gasket-which may allow a leak 

between cylindas or to the outside atmosphere. A 
leak is easily noticeable on the idle and is indi
cated with a vacuum gauge; with a compression 
gauge, in the sound of the exhaust or by its own 
noise if it is an external leak. 

S. Piston rings- -which may be leaking or broken, 
allowing "blou-by" or leakage of gases from the 
combustion spa ;e and cylinder into the crankcase. 
Leaking or bro c<:en piston rings are by far the ex
ception to the rule in modern cars and ordinarily 
cause very little trouble. 

(2) Ignition 

Ignition depend> upon the following: 

1. The battery9- -which may have low gravity, weak 
cells, loose or curroded cable connections, low water, 
or a loose carrier. The gravity must be tested 
with a good hydrometer; but since this test may 
not indicate a weak cell, test each cell with a 
low-reading vdtmeter under starting load. 

Gravity of 1he battery should not vary more 
than 25 points between cells. If below 1250 
specifie gravity, i t should be removed and 
charged, or th.) generator rate :;hould be set up 

temporarily. A low or defective battery will 
throw the operator off on all starter, generator, 
and ignition tests. 

Loose or corroded cable connections must be 
cleaned and tightened, low water must be cor
rected by adding distilled water, and a loose 
carrier must be tightened. Starting and idle 
performance arc always poor if the Lattery aml 
its connections are not up to standard. 

2. The generator10-which may have a dirty com
mutator, weak brush springs or loose connections. 
A dirty commutator can be cleaned with fine 
sandpaper, and weak brush springs must be re
placed. These conditions in the generator re
duce its ability to charge the battery. In 
operating the ignition system and other elec
trical units the battery will be discharged, and 
hard starting will result. 

3. Primary circuit connections-which may be loose. 
These must be tightened by following a definite 
procedure, which includes the connections of the 
starter switch, generator, ammeter, coil, igni
tion switch, distributor, and engine ground 
strap. A haphazard guesswork method always 
results in loss of time. Loose primary circuit 
connections introduce high resistances in the 
circuit, which will result in hard starting and 
poor engine performance. 

4. Ignition points11-which may be burned, pitted, 
sticking on the pivot, dirty, improperly spaced, 
or have the wrong spring tension. Burned or 
pitted points prevent true spacing and should be 
replaced. 

New points or points that have been dressed 
should be cleaned with either alcohol or Duco 
thinner, as gasoline, kerosene, or oil will cause 
the points to burn rapidly and cause missing. 

Point spring tension too weak or too strong 
will limit high-speed performance, by the point 
either "floating" with a weak spring or "bounc
ing" with a strong one. 

5. Spark-plug and coil high-tension cables12_ 

which m t.L y be cracked or leaking. Such cables 
must be replaced. Cables having very small 
cracks or leaks will affect top speed and gasoline 
economy. Badly cracked cables or rotten 
cables cause hard starting and will affect engine 
performance and economy. 

1 For additional information on the subject of valve tappet 
adjustment, see page 5 of Insert No . 4; pages -57-63 and 776-B 
of Dyke's Autorrwbile Encyclopedia. 

s For additional information on tightening cylinder-head stud
nuts, see page 6 (footnotes 9 and 10) of Insert No. 3; page 5 of 
Insert No. 4; pages 152 and 733 of Dyke's Automobile Encyclo
pedia. 

9 For additional information on the storage battery, see pages 
554, 555, a nd 690 of Dyke's Automobile Encyclopedia . A 
recommended manual entitled "Copper Nerves" dealing with 
checking the battery, cables, etc . witli a low reading voltmeter, 
also all electrical parts of a car, can be obtained gratis by reader~ 
of this book by writing Packard E lectric Division, General 
Motors Corp., Dept. D, Warren, Ohio. See also page 690 of 
Dyke's A utorrwbile Encyclopedia, under "Battery" and "Battery 
Service Manuals." 

10 For additional information on the generator, battery cutout 
and starting-motor trouble-shooting charts , see pages 462-N to 
462-P of Dyke's Autorrwbile Encyclopedia. For voltage regula
tors and generator controls , see footnote 18, page 110, of this book. 
For starting motor controls, see Addenda pages 48 and 49, of 
Dyke's Automobile Encyclopedia. 

11 For additional information on ignition troubles and adjustiny, 
see pages 462-C to 462-G of Dyke's A-utomobile Encyclopedia; 
see a lso pages 4 and 10 of Insert No . 4 , this book. 

12 For additional information on spark plugs , fiee footnote 14, 
page 110. Booklet entitled "Copper N erves," mentioned in 
footnote 9, deals fully with re-wiriny a car. 
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6. Distributor cap,13-which may be cracked, have 
burned electrodes or dirty high-tension cable 
sockets. A cracked cap or one with burned 
electrodes must be replaced. Dirty or corroded 
high-tension cable sockets must be cleaned with 
sandpaper. Small cracks in the distributor cap 
will affect top speed and gasoline economy; 
larger cracks or breaks will affect starting, engine 
performance, and gasoline economy. The effect 
will be greater when dampness enters the cracks. 
Dirty or corroded cable sockets cause an irregu
lar idle and decrease gasoline economy. 

7. Distributor rotor--which may be burned or 
broken. A burned rotor can be determined by 
comparing it with a new one. Both faults 
should be corrected by replacing the rotor. A 
broken rotor will cause failure of the ignition 
system. A burned rotor affects starting, high 
speed performance, and gasoline economy at 
high speeds. 

8. Spark plugs14--which may be dirty, gapped too 
wide or too close, or have damaged gaskets, 
burned electrodes, or cracked porcelains. They 
may also be of the wrong number, either too 
hot or too cold. 

Spark plugs that are too hot will burn rapidly 
with high-speed driving and will result in loss 
of top speed and hard starting. Spark plugs 
that are too cold will cause poor idling and low
speed performance by fouling. Such plugs 
should be replaced by plugs of the proper heat 
range. A plug of proper heat range will show 
a light-tan color on porcelain. 

Dirty plugs must be cleaned. A spark-plug 
cleaner is suggested. If the spark-plug gaps are 
too wide, they will have a short life between 
spark-plug adjustments and will eventually re
sult in loss of top speed and hard starting. Gaps 
that are too narrow will cause poor idling and 
low-speed performance. Gaskets should never 
be used but once, as they fail to fulfill their duty 
after they have once been compressed. Gaskets 
must be identical with the original equipment 
because they have to carry heat away from the 
plug, and C-shaped gaskets will not do this well. 
Plugs with burned electrodes or cracked porce
lains must be replaced. 

9. Coil-which may be weak or dead. Both troubles 
must be corrected by replacing the coil. A dead 
coil causes failure of the ignition. A weak coil 
limits top speed. 

10. Condenser15-must stand the following four tests: 
(1) breakdown test, (2) leakage, (3) capacity, 
and ( 4) resistance in series. These should be 
performed on a good tester. 

The capacity test is to determine if the proper 
condenser has been used. 

11. Setting of timing at idle speed16-which may be 
fast or slow. This can best be corrected by the 
use of a neon timing light or a piston travel 
gauge. 

Set to manufacturer's specifications. 
If the timing is set back as much as 6° from 

the position of best setting, acceleration and top 
speed are definitely decreased. 

12. Centrifugal spark advance17-which may have 
sticking governor weights or weak springs.. If 
the governor weights are sticking, acceleration 
will be poor. Weak governor springs will cause 
the spark to be advanced too fast, causing the 
engine to ping-resulting in engine roughness 
and a decrease in gasoline economy. Sticking 
governor weights can be cleaned, but weak 
springs must be replaced. 

13. Voltage regulator18-which may not be operating 
or improperly adjusted. If it is not operating 
the engine will very likely not start, as the 
voltage regulator electrically controls the start
in~ system. The usual results of an improperly 
adJusted regulator are either a rundown battery 
from too low a voltage or burned-out light 
globes, burned-out radio tubes, and burned 
ignition points from high voltage. 

In most cases, a voltage regulator unit can be 
repaired, but it may possibly be necessary to 
replace it. Care should be exercised, and the 
proper instruments used in adjusting the voltage 
regulator, as it is a very important factor in the 
operation of the ignition system. 

14. Vacuum spark advance19-which may be inopera
tive, owing to a broken diaphragm or spring. A 
broken diaphragm or spring can be determined 
by watching the distributor plate while cranking 
the engine with the starter and holding the 
choke closed. 

The distributor plate will advance and return 
if the parts are not broken. The plate will not 
advance if the diaphragm is broken and will not 
return if the spring is broken. In case of either 
a broken spring or diaphragm, the parts must be 
replaced. 

15. In case the pigtail leads on points and plate to 
housing are broken, or distributor housing is 
worn so that the point plate can shift sidewise as 
it is oscillated by the vacuum spark advance 
mechanism, ignition may be erratic enough to 
cause flat spots or ignition miss. This will 
usually occur at idle or up to 15 miles per hour. 
To detect this trouble, disconnect the vacuum 
line to the distributor. If the trouble disap-

13 For additional information on timer-distributors, see pages 4 
and 10 of Insert No. 4 of this book; pages 462-E to 462-G, and 
Addenda, pages 2Q-22, 45, 46, and 68 of Dyke's A 'utomobile 
Encyclopedia. 

14 For additional information on spark plugs. see pages 65 and 
39 of this book, and pages 2:36, 237, 233, and 462-G of Dyke's 
Automobile Encyclopedia. For make, model and size of spark 

plugs used on 1940 cars, see page 115 of this book. For instruc
tive literature see page 690 of Dyke's Automobile E ncyclopedia. 
To tighten spark plugs, particularly the small size, use a very 
light, short-handle wrench with plenty of clearance at the top 
to avoid breaking the insulator. Tighten approximately 1/ 4 of 
a turn past the point in which the gasket starts to be com
pressed. See also page 690 of Dyke's Automobile Encyclopedia 
under "Spark Plugs," for a spark-plug torque wrench. Why 
spark plugs are smaller than formerly-see questions and answers 
on Insert No. 8 in Dyke's Automobile Encyclopedia. Why 
spark plugs are placed relatively close to exhaust valves-see page 
10 of Insert No.4, this book. 

Is For additional information on condensers , see following 
pages in Dyke's Automobile Encyclopedia. For the purpose 
and construction of a condenser, see pages 190 and 191; for test
ing and testers, see pages 227-231 and 462-F and Addenda, 
page 43. For instructive literature , see page 690, under "Igni
tion." Some of this literature will give the reader information 
such as what is meant by undercapacity and overcapacity con
densers, how the appearance of the ignition breaker-contact 
point surface indicates condition of the ignition system, how 
capacity 1·s measured in microfarads, etc. 

16 For additional information on ignition timing for various 
cars, see page 115. For information on setting the octane 
selector according to the grade of gasoline being used, and 
vacuum-spark control, see pages 4, 5, and 10 of Insert No.4. and 
page 65 of this book; Addenda pages 20, 21, 44, 45, 46, 68, and 
pages 462-B to 462-G of Dyke's Automobile Encyclopedia. 

17 For additional information on the ignition-distributor auto
matic-advance mechanism, see pages 4 and 10 of I nsert No.4, and 
page 5, Insert No. 3, of this book. See also page 462-G and 
Addenda pages 45, 46, 68, of Dyke's Aubomobile Encyclopedia. 

I S For additional information on voltage regulators and genera
tor controls and regulators, see page 6 of Insert No.4; Addenda, 
pages 58 and 78, of Dyke's Automobile Encyclopedia. A volt
m eter and ammeter is necessary for this work. Firms mentioned 
on page 65 of this book, and under footnote 2, page 555, of 
Dyke's Automobile Encyclopedia can supply suitable instru
ments. For literature on this subject, see page 690 of Dyke's 
Automobile Encyclopedia . 

19 For additional information on vacuum-spark controls, see 
page 10 of I nscrt No. 4 of this book; Addenda pages 2D-22, 45, 
46, and 68 of Dyke's Automobile Encyclopedia. 
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pears tes1. pigtail leads and check groove in dis
tributor h::>using where the point plate "floats." 
To check ~he pigtail leads, use test leads and be 
sure to "sLretch" the pigtails from the terminals. 

(3) Carburetion 
Since carbt.retion is dependent in several ways 

upon both com pression and ignition, it should always 
be checked la :;t in an engine tune-up. 

The perfect carburetor delivers the proper gaso
line and air rhtios for all speeds of the particular 
engine for which it was designed. By proper clean
ing20 and repla.:ing all worn parts, the carburetor can be 
returned to its •)riginal condition, and it will then de
liver the prop ~r ratios, as it did when new. The 
many other f;;,ctors which affect performance and 
economy cannot be changed in any way by the 
carburetor. 

For detailed instructions on the repair of car
buretors consult the literature put out by the carbu
retor manufacturers. 21 

Other Parts That Affect Engine 
Performance and Economy22 

1. Carburetor flange-which may be loose on the manifold. If 
either nut on ;he manifold flange studs is loose as much as 
one-half turn, a sufficient amount of air may enter the 
intake manifo:d below the throttle to destroy the idle and 
all engine perlormance. If a tight fit cannot be obtained 
by tightening the nuts, a new gasket should be installed. 
Be sure the olol gasket is completely removed. 

2. Air-cleaner23- which may be restricted with dirt or have the 
silencer tube misaligned. Either trouble will cause a re
striction of th€ flow of air into the carburetor, resulting in a 
partial chokin1: action of the carburetor . This will cause 
poor engine performance and poor gasoline economy. 

3. Throttle linka ~e--which may be improperly adjusted. If 
the linkage is adjusted so that the accelerator pedal will 
strike the floor Joard before the valve is opened, it will result 
in low top spetd. 

4. Gasoline line- which may be restricted. A restriction of the 
gasoline li ne "ill likely result in an apparent vapor lock 
action, or a delinite cutoff in t he supply of gasoline. This 
can generally b l corrected by blowing out the line with com
pressed air, bu ; in some cases the line has to be replaced. 

5 . Exhaust systea-which may be restricted. Quite often a 
tail pipe is found to be partly plugged by dirt or some other 
foreign substar ce. This is generally caused by backing 
into a dirt ban1 . at t he side of the road. Such a restriction 
in the exhaust ;ystem will affect all engine performance. 

6. Intake manifoll-which may be restricted with gum from 
gasoline. A de Josit of gasoline gum in the intake manifold 
will restrict thu flow of air and gasoline into the engine, 
a ffecting a ll er gine performance with a definite loss in 
power. In some cases, the manifold can be cleaned by 
using acetone o · a half and half mixture of benzol and de
natured alcohol. In some cases i t is necessary to replace 
the manifold. 

7. Manifold heat control24-which may be improperly ad
justed or the thermostatic spring ma.y be allowed to become dis
connected durin~ a tappet adjustment and then 1Wt properly 
reinstalled. 

If the heat co1.trol is adjusted to where i t holds too much 
heat in the intal;e manifold, the engine will ping upon ac
celeration, even though the ignition is timed properly, and 
will have an apparent flat spot because of overexpansion 
of the fuel and Lir in the intake manifold. 

If the control valve is adjusted to open too early, insuf
ficient heat is retained in the intake manifold, which will re
sult in slow wa1·m-up, causing poor gasoline economy on 
short trips. 

If the therffit>static spring happens to become disen
gaged and is not reinstalled, the entire heat control system 
is destroyed, cat sing a decided loss in engine performance 
and gasoline eco:10my. 

8 . Vacuum spark a !vance connection-which may be leaking. 
This will allow air to enter the carburetor throat in excess of 
that considered in the calibration of the carburetor and may 
result in poor gasoline economy through fixed throttle inter
mediate speeds bo!cause of incorrect operation of the vacuum 
spark advance. Lower suction on spark advance will cause 
rough idle. 

9. Windshield-wipe : hose and connections-which may be 
leaking. This C<•ndition will result in leanness on some 
cylinders and po >r gasoline economy at all speeds. Gen
erally, it is neces::ary to replace the hose to stop the leak. 

10. Intake-manifold gasket-which ma.y be leaking. This is 
indicated by a very poor idle and will affect all engine per-

formance and gasoline economy. The manifold bolts 
s hould either be tightened or the gasket replaced. 

11. Intake-manifold heat riser-which may be leaking or coated 
with carbon. A leaking riser can be determined with a 
vacuum gauge while cranking the engine with the starter, 
as it will show only about 7 inches of vacuum. 

12. Carbon in intake manifold- A sluggish engine caused by 
slow "warm-up" may be due to an accumulation of carbon in 
the carburetor heat-riser section of the intake manifold. If 
this condition exists, poor acceleration will be noticed even 
after the engine is well warmed up. To correct this condi
tion, proceed as follows: Remove the carburetor and intake 
manifold and unbolt the heat-control assembly. Place the 
manifold upside d own on a bench, insert, and ignite a piece 
of paper in the heat outlet (narrow) opening of the riser. 
With a torch, using oxygen only, it will be possible to burn 
and completely oxidize the carbon deposit. Better results 
will be obtained if part of the opening through which the 
torch is inserted is covered with a heavy piece of metal after 
the carbon starts to burn. 

Caution: Do not put kerosene in the riser to facilitate 
burning carbon, or use acetylene in this operation, as a 
cracked manifold or burned riser may result. 

13. Leaking diaphragm on a combination fuel and vacuum 
pump.25.-When the diaphragm on the vacuum pump is 
leaking, oil is drawn from the crankcase, causing high oil 
consumption and ignition miss, owing to fouling of the 
plugs. With a small hole the trouble first encountered may 
be a partial miss on the two cylinders adjacent to the spot 
where the vacuum line taps into the manifold. This condi
tion may be checked by the action of the windshield-wiper 
on acceleration, wi t h a vacuum gauge, or by disconnecting 
the line on the manifold side of the vacuum pump and in
specting for oil. 

14. Plugged muffler. Caused by carbon deposits. This can be 
d etected by means of the vacuum gauge. 

15. Oil too high in oil-bath air-cleaner. This will restrict the 
flow of air. 

Engine Tune-up Service Literature, Tools, 
and Testing Equipment 

Service literature available to readers of this book is listed 
on page 76. 

Special tools for carburetor work can be obtained of the 
carburetor manufacturers. Manufacturers of mechanics' hand 
tools also supply tools for various specialized work, such as for 
carburetor, magneto, engine t une-up, valve work, etc. Some 
of the manufacturers who issue catalogues are : Blackhawk Mfg. 
Co., Milwaukee, Wis. ; Bonney Forge and Tool Works, Allen
town, Pa. ; Duro Metal Products Co., Chicago, Ill.; Herbrand 
Corp., Fremont, Ohio; Snap-on Tools Corp., Kenosha, Wis . 

Testing equipment for engine tune-up, etc.; see page 76. 

Fuel-Pump Information 
Checking and inspecting the fuel pump is an important part of 

engine maintenance work. If the fuel-pump pressure is too low, 
i t may starve the engine and thus limit engine performance. If 
too high, this may result in too high a fuel level in the carburetor 
and cause an overrich mixture, " loading up," or flooding in 
extreme cases, all of which tend to increase fuel consumption. 
See pages 80, 83, 84, and 64, and page 5 of Insert No.4 and page 
7 of I nsert No. 3 for remarks on carburetor fuel level, and high 
fuel-pump pressure. 

There are two tests for fuel pumps, namely, (1) the capacity 
test and (2) the pressure test . The necessity for these tests, and 
how made, are briefly explained on page 7 5. 

The recommended fuel-pump tester for making these tests is 
with the Fuel Pump Analyzer. See page 75 under "Fuel
Pump Test and T esters." 

%0 For additional information on cleaning, see page 3 (footnote 
12) , and page 5 of Insert 1\/o. 4 of this book; for literature, see 
page 690 of Dyke's Automobile Encyclopedia. 

21 For additional information on how to study a carburetor by 
dividing it into circuits , see page 2 of Insert No. 4. For engine 
tune-up service literature, see page 76. 

22 Reprinted by permission from Carter booklet entitled: 
"Motor Tune-up and Carb1t1etor Service Instructions" (price 
$1.00). Published and copyrighted by Car ter Carburetor 
Corporation, 282Q-56 N. Spring Ave., St. Louis, Mo. 

2a For additional information on air-cleaners, see page 4 (foot
note 7) of Insert No. 3 and page 1057 of Dyke's Automobile 
Encyclopedia. 

24 For additional information on manifold heat controls, see 
pages 87 and 99, and page 5 of I nsert No. 4. 

25 A quick check is to disconnect line leading from the vacuum 
pump at the intake 'manifold and to operate the engine; if oil 
comes out through the tube, it is a good indication that the 
diaphragm is broken and needs replacement. See page 75 for 
additional fuel-pump information. 

Road test-see page 6 of Insert No . 4. 



112 Supplement to DYKE'S AUTOMOBILE ENCYCLOPEDIA (ADDENDA) 

CARBURETORS AND FUEL PUMPS USED ON 1940 PASSENGER CARS27, 28 

The table below gives information which will assist in setting 
the floats and adjustiug the idle adjustment screws on these 
carburetors. See the following pages for additional informa
tion: 57, 74, 80, 85, 86, 92 - 97 , and pages 3 and 5 of Inserts 
Nos. 3 and 4· 

obtained from distributors or branches on an exchange basis at a 
nominal cost. See pages 75 and 111. 

Abbreviations 
ADJ: adjustment; AUT: automatic; CAP: capacity of fuel 

tank in gallons; Car: Carter; Cbb: Carter (Ball and Ball) 
(designed by Chrysler engineers and manufactured and serviced 
by Carter Carburetor Corp.); C.o.e.: cab-over-engine truck; 
D-DD: dual barrel down-draft; 2D-DD: two dual barrel down
draft carburetors ; GF: gravity feed; Hydra.: Hydra-matic 
drive. MAX: maximum; MIN: minimum; MPH: miles per 
hour; RPM: revolutions per minute; Sc: supercharged; S-DD 
single barrel down-draft; Sis: Sisson; Str: Stromberg; S-UD: 
single barrel up-draft; Til: Tillotson; Zen: Zenith. 

The mechanic who is not properly informed and does not 
have the necessary factory specifications, testi-ng equipment, 
special carburetor tools, and genuine parts should confine him
self to minor services or adjustments. When a carburetor needs 
ma.ior servicing or a thorough overhauling, it should be sent to 
an authorized service station of that particular make of car
buretor. This also applies to the fuel pump. Fuel pumps 
which have been completely rebuilt with genuine parts can be 

AUTOMOBILE 

MAKE MODEL MAKE 
MODEL 

AND 
NUMBER 

CARBURETOR AC FUEL 
PUMP29 

------------:---1-------1---------------------------
Bantam ........ . .. 55 ~en 61A5 

Buick.... . . . . . . . .. 40-40, 50 
Buick ....... ......... 40-W, .~o 
Buick ... ...... ....... 40-60, 70 
Buick . ........ .40-60, 70, SO, \!0 

Cadillac VS ... . ... 60S, 62, 72, 7.~ 
Cadillac V16 .... .. . .. \JO 

Chevrolet ....... M. & M. DeL 
Chevrolet ................ Fleet 
Chevrolet .. .. ..... C.o.e. Truck 

Chrysler .... ............. C-2.':i 
Chrysler . .... . ...... C-26, C-27 

Car 
i:'tr 
Car 
Hr 

~: r 
Car 

Car 
Car 
Cbb 

Cbb 
Str 

WDD-474S 
AAV- 16 
WD0- 448S 
AAV-26 

AAV-26 
W DD-407S-408S 

Wl-4208 
Wl-4348 
BB-447S 

BB-E681-E682 
AAV-2 

Crosley ................... 360 Til DY-1A 

BB-E6N2-E6N3 

BXV-3 
BB-ETP2 
BB-DTA2 

DeSoto ...... . ............. S-7 

Dodge ............. D-14, D-17 
Dodge Truck ......... VH-TJOO 
Dodge Truck . ....... . VC-Tl05 

Ford........ . . V8-60 
Ford ................... V8-85 

Graham Sc .. 
Graham .......... . 
Graham Hollywood. 

Hudson Six. 
Hudson Six .... 
Hudson Eight . 

. .. 107 
.. 108 
.. 109 

...... 40 
... . 41,43 
.... 44, 47 

La SaUe V8 .. ...... 40-50, 52 

Lincoln V12 ............ . ... . . 
Lincoln-Zephyr ... ...... . 

Mercury ... ............ ... .. . 

NMh-LaFayette ....... . .. 4010 
Nash Six ... . . .. ..... .... 4020 
Nash Eight . ......... .. ... 4080 

Oldsmobile Six . ..... F -40, G-40 
Oldsmobile Six .... .... "Hydra" 
Oldsmobile Eight .......... L-40 
Oldsmobile Eight ...... "Hydra" 

Packard 110 ... ........ ... I800 
Packard I20 .......... 1801-lA 
Packard I 60 .......... 1803- 4-5 
Packard 180 .......... I806-7-8 

Cbb 

Str 
Cbb 
Cbb 

Own 1940 
Own I940 

Car WAJ- 4738 
Car WAJ- 472S 
Car W D0-488S 

Car 
Car 
Car 

Car 

WA1-454S 
WDQ-461S 
WD0- 455S 

WD0-460S 

Str EE-22 
Own 1940 

Own I940 

Car WD0-458S 
Car W A l-435S 
Car WDQ-465S 

Car W A 1-466S 
Car WA1-467S 
Car WD0-389S 
Car WD0-471S 

Str 
Str 
Str 
Str 

BXOV-26 
EE-16 
AAV- 26 
AAV-26 

Plymouth ............. P9, PlO Cbb BB-D6A2 
Plymouth .... Fleet Economy P9 Cbb BB-B6Pl 

Pontiac Six .... ...... .40-25, 26 
Pontiac Eight .. ...... .... 40-28 
Pontiac Eight .... .... ... 40-29 

Studebaker . ..... Champion 2-G 
!-itudebaker .. Commander 6- lOA 
f:itudebaker .. Commander 6- 1 OA 
Studebaker ..... President 8-60 
Studebaker ..... President 8-6C 

Car 
Car 
Car 

Car 
Car 
Str 
Car 
Str 

WA1-4638 
WAI-4628 
WDD-469S 

WD-468S 
WAI-4108 
BX0-26 
WD0-409S 
AAO-I61 

... 440 Car W0-450S 

See next page for footnote references 

511 • 
I" 
1" 
I!" 
li" 

1!" 
It" 

1}" 
1{" 
1-l" 

I}" 
li" 

1" 

1!" 

} ~II 

1_1/f 

' 1"' ; 

Ir 
li " 
1" 

} ! " . 
1" 
1-i" 

It" 

S-UD 

D-DD 
D-DD 
D-DD 
D-DD 

D-DD 
2D-DD 

S-DD 
S-DD 
S-UD 

S-DD 
D-DD 

S-DD 

S-DD 

S-DD 
P-DD 
S-DD 

D-DD 
D-DD 

26 

!"1 
~ "1 

1_ 1111 
16 

1 111 6 10 
11/lfj 
16 

S-DD ~" 12 

S-DD ~" 12 

D-DD i'a"1 

S-DD 
D-DD 
D-DD 

D-DD -~ "1 

1.43" D-DD 
1" D-DD 

9 " S 
1 6 

!~"6 

17 1-1P5 

17 5 

17, 19 1-W5 

17,19 5 

227 
26 

I6 
I6 
18 

17 
20 

17 

I7 
18 
18 

15 
15 

17 
17 
IH 

22 

26 
19! 

i-115 

1- 215 
1- 215 
!-lps 

16 

16 

16 

26 

10 

10 

10 

10 
10 

16 

16 

16 

16 

16 

16 

1" D-DD 

D-DD 
S-DD 
D-DD 

11116 
16 17 

20 
20 
20 

16 I • 16 

1" 
lt" 
1" 

1{-" 
It" 
1}" 
11" . 
It" 
1" 
lt" 
It" 

S-DD i"12 
S-DD r12 
D-DD 1"1 
DDD i"1 

S-DD 
D-DD 
D-DD 
D-DD 

17 
17 
17 
17 

18 
2I 
21 
2I 

!!" S-DD l/'11 17 
1i" S-DD ~\''11 I7 

It" 
li" 
Ii" 

11" . 
It" 
It" 
It" 
I" 

I" 

S-DD 
S-DD 
D-DD 

S-DD 
S-DD 
S-DD 
D-DD 
D-DD 

S-DD i"l 

16 
16 
16 

15 
18 
18 
I8 
18 

!-IP Jo 
j-1!15 10 

t-Ips 
!-Ips 

5 

t-IP5 

5 

13 
13 

13 

No 

Car 
Str 
Car 
Str 

Str 
Car 

No 
No 
No 

8is 
Sis 

No 

Sis 

Sis 
No 
No 

No 
No 

Car 
Car 
Car 

Car 
Car 
Car 

Car 

No 
No 

No 

Car 
Car 
Car 

Car 
Car 
Car 
Car 

Str 
Str 
Str 
Str 

No 
No 

Car 
Car 
Car 

No 
Car 
Str 
Car 
Str 

No 

GF 

AJ 
AJ 
AJ 
AJ 

AX 
AU 

AF 
AF 
AF 

AT 
AW 

GF 

AT 

AT 
D 

. B 

R 
R17 

R 
R 
R 

AF 
AK 
AK 

AX 

I 
R 

w 
w 
AD 

AJ 

AJ 

AT 
AH 
AJ 
AJ 

AT 

AH 
AH 
AJ 

w 
w 
w 
E 
E 

AF 

153710018 
153710018 
15239921R 
I523992JS 

153708fl18 
15236\).)19 

152:\081 
15230~9 
1523089 

1.52391220 
I5239I4 

152391220 

152:\647 
1523328 
1522995 

1.'i2:l257 
1523307 

1523731 
1523737 
1523731 

1523753 
1523289 
152328{)21 

153708318 

15239I818 
1523307 

1523307 

152364022 
152364223 
152364418 

153709418 

152389518 

1537060 
I537067 
152386718 
152386718 

152364724 

152398525 
152398525 
I53708718 

I523957 
I522227 
1522227 
1523926 
1523926 

1523306 

Note: All $pecifi.cr,tiortli in thiii book are subject to chanqe. 



CARBURETOR AND FUEL PUMP SPECIFICATIONS 113 

Abbrevi.ltions and Footnotes for Page 112 

1 The fuel level or float level on this Carter carburetor is 
measured as 'ollows: Remove float bowl cover and gaRket .. from 
cover. Invert cover and place a steel scale on the metal nm of 
cover. The iistance is measured from the top of the f!oat at 
the free end .away from the hinge) to the float cover With the 
float needle ·ralve seated. Plus or minus l/' is permissible. 
More accura1.e results are obtained with a gauge. (See also 
pages 80 and 75, and page 5, Insert No.4). 

To reset the /uellevel, bend the lip that comes in contact with 
the gasoline :nlet needle. Bending the lip up will lower the 
fuel level; bending it down will raise it. Only a slight bend is 
necessary to o:hange the fuel level. Bend the lip only--do not 
bend the float, as the soldered connection may be loosened. 

Note: A h-,gh float level can generally be determined by looking 
down through the throat of the carburetor with a flashlight while 
the engine is i iling. If the end of the main nozzle flushes alter
nately wet ani dry, it is a true indication of a high liquid level 
in the float bowl which must be corrected before the engine will 
idle smoothly. 

Note: When a float needle valve leaks, replace both the needle 
valve and seal. 

2 Carter instructions are: Do not attempt to idle engine be
low 7 m.p.h. en level road. 

3 The fuel l · ~vel on this Stromberg carburetor is measured 
from the top < f the float chamber casting (gasket removed) to 
the gasoline le•rel, when the float needle valve cuts off. The fuel 
should be at tJe bottom of the threads of the level sight hole 
under normal fuel pump pressure. Use gauge (T24971) for 
initial positioning of floats; both floats should be set at same 
height. To re.:et the fuel level, bend the float lever arm. 

Note: The j'.lellevel should always be checked under the same 
fttel pump pres ;ures specified for the car or truck. 

Note: ChecA manifold heat control valve to see that it is free 
during its enti ·e travel and that thermostat is properly posi
tioned. See a! ;o, pages 99 and 87, and page 5 of Insert No. 4-. 

4 See also, p! ges 92, 93, and 116 for additional information on 
'' AA" series c:.rburetors, which have dual barrels with two 
floats joined by one lever to operate a single needle valve. 

5 Idle adjustnent on this Stromberg dual barrel carburetor: 
Have engine W· ~ ll warmed up. Set idling speed equivalent to 
7-8 miles per homr. It is suggested that both needle valves be 
set at the same number of turns off the seat when beginning to 
make adjustme:1t. Turn OUT the idle adjustment needle to 
enrich, and IN to lean. Taking one barrel at a time, turn the 
idle adjustment IN slowly, until the engine begins to " lag" or 
run irregularly, ;hen slowly turn OUT until the engine begins to 
" roll." Finally, very slowly, turn IN the adjustment again, 
just enough so ;hat the engine runs smoothly for this throttle 
opening. This adjusts the mixture to one bank of cylinders. 
Do the :oame with the other idle needle valve. It may be neces
sary, after making the adjustments, to cut down the engine 
speed slightly bv adjusting the throttle stop screw. Idle ad
justment on Shomberg single barrel carburetors is the same, 
except there is c nly one barrel to adjust. 

Note: I! a. sa1isjactory adjustment cannot be obtained, remove 
idle needle valv~ and idle discharge plug and see that discharge 
holes are open a11d free from lint or dirt. Clean all passages by 
blowing them out with compressed air, but do not use metal or 
wire for cleaning jet. 

Note: I! engir.e will idle with idle needle valve closed or almost 
closed, look for < bstructed idle bleeder or too high fuel level. 

Note: Idle adJustment screws , when forc ed into iheir seat too 
tightly, will cut a ring in the needle valve point, making it diffi
cult to accuratel:r adjust. Replace. 

s Plus or minus ·}r." below top surface of float bowl. The level 
may be corrected by bending float arm. Be sure fiont is level. 
See also pages 3 and 4 of Insert No.3. 

7 Gasoline tank capacity, Cadillac V8 4Q-72: 24 gal.; 4Q-75: 
26 gal. 

8 Fuel level on this Stromberg carburetor is measured the 
same as footnote 3 except there is no sight level hole. 

9 Carter instructions are: Do not attempt to idle engine below 
350 r.p.m. 

Note: To find the approximate r.p.m. of an engine at low 
speeds, see footnote on page 3 of Insert No.4-. 

1° Carter instructions are: Do not idle engine below 300 
r.p.m. or 6 m.p.h. 

11 The fuel level on this Ball and Ball carburetor is measured 
as follows: Remove air horn and float bowl cover assembly. 
Lift off float bowl cover gasket. Measure the distance from 
the top of float, not the rib, to the top edge of float bowl casting 
with float needle valve seated. Plus or minus e,'4 " is permissible. 
A special gauge is required to properly gauge the float level. 
This can be obtained from distributors of Carter carburetors. 
To reset the fuel level, bend the vertical lip of the float away from 
the needle to raise the float level, and toward the needle to lowe1· 
the level. 

12 The fuel level on this Carter carburetor is the distance from 
seam of float (at free end) to tip on lower edge of float chamber 
cover, when needle is seated. See also paragraphs under foot
note 1. 

13 Carter instructions are: Do not attempt to idle engine be
low 600 r.p.m. or 8 m.p.h. 

14 Set same as in footnote 1, but, because of spring in intake 
needle, do not depress lip against spring but let it hang from 
its own weight. Gauge should barely touch float. 

15 Idle adjustment on Carter, and Ball and Ball carburetors: 
Applies to the number of turns open of the idle adjustment 
screw. Turn OUT for richer mixture and IN for leaner mix
ture. Do not force idle adjusting screw into seat too tightly, as 
this may cut a groove or burr the point. 

16 See pages 3 and 4, Insert No. 3 . 

17 See page 7, Insert No.3. 

18 Combination fuel and vacuum pump. 

19 Two fuel pumps are used: No. 1523695 (right hand) and 
No. 1523696 (left hand). A separate vacuum pump (1523906) 
is used. 

2o Combination fuel and vacuum pump series AS No. 1523913 
on car with swinging windshield; 21 combination series AJ No. 
1523936 optional equipment; 22 combination series AD No. 
1523641 optional equipment; 23 combination series AD No. 
1523643 optional equipment; 24 combination series AS No. 
1523648 optional equipment; 25 combination series AJ No. 
1523986 optional equipment. 

26 Invert carburetor throttle body and measure 1:f2 " from the 
top of float (with body inverted) to gasket surface of carburetor 
throttle body with needle valve seated. When measurement 
above is correct, the fuel level will be l 71 " below the gasket sur
face of the fuel bowl. Adjust idle speed at 350 r .p.m. 

27 Credit is extended for information taken from the copy
righted literature, by permission, of Bendix Products Division 
of Bendix Aviation Corp., and Carter Carburetor Corp. 

28 Note: All specifications in this book are subject to change. 

29 Fuel-pump information given in this table, was prepared for 
this book through the courtesy of AC Spark Plug Division, 
General Motors Corp. See page 75 for fuel pump information in 
general. 

Table of Decimal Equivalents of 8ths, 16ths, 32ds, and 64ths of an Inch 
Frcm catalogue of The L. S. Starrett Co. (copyrighted). See p. 66 for tables of drill and tap sizes. 

8th& 16ths 3lds 64ths (.4ths 

y.- .125 ~- .0625 ~- ,03125 ~- .015625 •><. = .515625 

u- .250 JU- .1875 ~- .09375 ~- .046875 "" ~ .546875 

Ys- .375 !i'i- .3125 ~- .15625 U4- .078125 ·~ = .578125 

~- .500 y,,- .4375 ~- .21875 ~- .109375 ·~ = .609375 

%- .625 !1• ~ .5625 "- .28125 "- .140625 ." - .640625 

~ • . 750 ·~- .6875 l!{s - .34375 '"·= .171875 •><. - .671875 

11• .875 IV,. • .8125 I!U • .40625 I" • .203125 ." - .703125 

·~- .9375 1%-- .46875 ·~- .23437 ·~- .734375 

I~ • .53125 I)G = .265625 •!(. = .76562$ 

'?b- .59375 I" = .296875 ·~- .796875 

'~- .65625 ')(& = .328125 •l(( = .828125 

'!U- .71875 '~ = .359375 ." = .859375 

'"- .78125 '" = .390625 ·~ = .890625 

"-tz- .84375 "" = .421875 ·~ = .921875 

"-tz- .90625 "" = .453125. '" = .953125 
%- .96875 I)(&= .484375 '" - .984376 



MECHANICAL SPECIFICATIONS PASSENGER CARS (1940)* <Reprinted byperm i~•ionfrom "Motor ;4u•" c~ay, 1940); 
Copynght 1940· Clulton Company Phtladelph la) 

-c:i 
ENGINE 

> e. 
'i 000 ~ ., 
rn 

~~ ~ 
G) ,;,t 

MAKE c c 
0 -; .. 

e ~ 
AND ~ No. of ., . ~ ~ 

CD _..Q. ... ~ c; 
MODEL g Cylinders, a: 

=s 
'a ~ fO:: ~ 5 i B c: Bore and c:l. lXI 'a c c CD 

.1:11 
~ :l ~ 0 ! ::r:: • E Stroke ::r:: E~ ·;;; 

:I "' ~ c--:- ~~ .. 'i ~ 
.1:11 CD ::1·- CD 

z i (ii c.5 eg ~ .1:: 

t ::ci ~~ 'a e c ., 
~ CD "' ~8 ·a~ Ci .5 ~ c: 0 

.1:: 

~ ~ oo a >. .. 
:J ..a ~ Q..._.. ~- (.,}~ (.,} (.,} a: 

1 Bantam ......... . 65 ..... 75 4.00/15 4-2.26x3.12 8.17 50.1 22-3800 7.40 . ... Cl Own Als 

2 Buick .....•.. . 40-40 996 121 . 6.50/16 8-3/;x4Ys 30.6 248.0 107-3400 6.10 37.0 Cl LB Ala 
3 Buick .•...•... 40-50 1109 121 6.50/16 8-3,\x4Ys 30.6 248.0 107-3400 6.10 35.8 Cl LB Ala 
4 Buick ...•.... . 40-60 1211 126 7.00/15 8-3t.x4h 37.8 320.2 141-3600 6.25 39.8 Cl LB Ala 
5 Buick ........ . 40-70 1359 126 7.00/15 8-3f.;x4h 37.8 320.2 141-3600 6.25 38.8 Cl LB Ala 
6 Buick . ....•... 40-80 1553 133 7.50/16 8-3t.x4h 37.8 320.2 141-3600 6.25 36.3 Cl LB Ala 
7 Buick ......... 40-90 1942 140 7.50/16 8-3fix4h 37.8 320.2 141-3600 6.25 37.6 Cl LB Ala 

8 g:~m:~=~:: ·.: ~~~~~ 2090 127 7.00/16 8-372x472 39.2 348.0 135-3400 6.25 40.1 Cl Mor Ala 
9 1745 129. 7.00/16 8-372x472 39.2 346.0 135-3400 6.25 40.5 Cl Mor Ala 

10 Cadilhtc-VIf .... 40-72 2670 139 7.50/16 8-372x472 39.2 346.0 140-3400 6.70 38.0 Cl Mol' Ala 
11 CadiJiac-VB .• : . 40-75 2995 141 7.50/16 8-372x4~ 39.2 346.0 140-3400 6.70 38.6 Cl Mor Ala 
12 Cadillac-18 .•.. 40-90 5140 141 7.50/16 16-3~x4~ 67.6 431.0 185-3600 6.75 43.1 Cl Mor Ala 

13 Chevrolet. Master 85 740 113 6.00/16 6-372x3~ 29.4 216.5 85-3400 6.25 34.C Cl Var Cl 
14 Chevrolet DL.& MDL 766 113 6.00/16 6-372x3% 29.4 216.5 85-3400 6.25 36.i Cl var Cl 

995 27.3 241.5 108-3600 6.50 36.6 Cl 0 Mor AI 15 Chrysler .••••.. C-25 12272 6~25/16 6-3~x4~ 
16 Chrysler • ••• . . . C-26 1180 12872 7.00/15 8-3~x4Ys 33.8 323.5 135-3400 6.80 43.7 Clo M-WAI 
17 Chrysler ••••.•. C-27 14572 7.50/15 8-3~x4Ys 33.8 323.5 137-3400 6.80 39.9 AI M-WAI ..... 
18 Crosle,Y •••••••.•••.. A t362 80 4.25/12 2-3x2~ 7.2 38.9 15-4200 5.50 .... Cl For 

19 DeSoto ••••••••. S-7 $45 12272 6.00/16 6-3YsX4!4 27.3 228.1 100-3600 6.50 37.6 Cl 0 Mor 

20 Dodge .••.•. D-14-17 855 11972 6.00/16 6-3~x4% 25.3 217.8 87-3600 6.50 36.8 Cl Mor 

21 Ford V8-60 ..••. 1940 t685 112 5.50/16 8-2.6x3.2 21.6 136.0 60-3500 6.60 28.1 AI Dia 
22 Ford V8-85 ...•. 1940 t725 112 6.Q9)16 8-3t.x3%' 30.0 221.0 85-3800 6.15 36.2 Cl Dia 

23 Graham. Del; & Cus. 995 120 6.00/16 6-3~4x4% 25.3 217.8 92-3800 6.65 .... Cl LB 
24 Graham . Sc & Cus. Sc 1130 120 6.25/16 6-3~x4% 25.3 217.8 120-4000 6.65 .... Cl LB 

25 Hudson Six & DeL 6 763 113 (h) 6-3x4Ys 21.6 175.0 92-4000 7.00 33.5 Cl Ge 
26 Hudson. Sup. & CC. 6 870 118-125 (i) 6-3x5 21.6 212.0 102-4000 6.50 35.4 Cl Ge 
27 Hudson .... 8 & CC. 8 952 118-125 (k) 8-3x472 28.8 254.0 128-4200 6.50 40.9 Cl Ge 

28 La Salle .... . 40-50, 52 1320 123 7.00/16 8-3~x472 36.4 322.0 130-3400 6.25 40.3 Cl Mor 

29 Lincoln-V12 ..••... . ..... 136-145 7.50/17 12-3Ysx4Y7 46.8 414.0 150-3400 6.38 38.5 AI Mor 
30 Lincoln-Zephyr .. 1940 t1400 125 7.00/16 12-2Ysx3%' 39.6 292.0 120-3500 7.20 43.0 AI Dia 

31 Mercury ••••.•• 1940 t960 1-16 6.00/16 8-3.187x3i 32.5 239.0 95-3600 6.15 33.8 Cl Dia 

32 Nash-Lafay ... .. 4010 875 117 6.00/16 6-3~x4% 27.3 234.8 99-3400 6.30 36.8 Cl Whit 

33 Nash ... Am b. 6, 4020 985 121 6.25/16 &-3~x4% 27.3 234.8 105-3400 6.00 35.4 Cl Whit 

34 Nash ... Amb. 8, 4080 1195 125 7.00/15 8-3Ysx4~ 31.2 260.8 115-3400 6.00 35.2 Cl Dia 

35 Oldsmobile .••••.. 60 899 116 6.00/16 6-3f.x4Ys 28.4 229.7 95-3400 6.10 37.8 Cl Whit 
36 Oldsmobile . ..••.. 70 963 120 6.50/16 6-3ic;x4Yt., 28.4 229.7 95-3400 6.10 37.8 Cl Whit 
37 Oldsmobile .••••.. 90 1131 124 7.00/15 8-3~x3Ys 33.8 257.1 110-3600 6.20 37.2 Cl LB 

38 Packard ...•.•... 110 975 122 6.25/18 6-372x4~ 29.4 245.0 100-3200 6.39 40.5 Cl Mor 
39 Packard ......... 120 1146 127 6.50/16 8-3~x4~ 33.8 282.0 120-3600 6.41 40.3 Cl Mor 
40 Packard . ..••. 160-80 1632 127-38-48 7.00/16 8-372x4% 39.2 356.0 160-3500 6.45 43.8 Cl Mor 

41 Plymouth .••• , ••. P9 740 11772 5.50/16 6-3Ysx4% 23.4 201.3 84-3600 6.70 34.6 Cl 0 Mor 
42 Plymouth .•••••. P1 0 805 11772 6.00/16 6-3Ysx4% 23.4 201.3 84-3600 6.70 34.8 Cl 0 Mor 

43 Pontiac 6 .••••. 40-25 876 117 6.00/16 6-3f.x4 28.3 222.7 87-3520 6.50 38.2 Cl Mor 
44 Pontiac 6 . ..... 40-26 932 120 6.00/16 6-3t.x4 28.3 222.7 87-3520 6.50 37.4 Cl Mor 
45 Pontiac 8 . ..... 40•28 970 120 6.50/16 8-3~x3~ 33.8 248.9 100-3700 6.50 39.8 Cl Mor 
46 Pontiac 8 ...... 40-29 1072 122 6.50/16 8-3;4x3%' 33.8 248.9 103-3700 6.50 38.0 Cl Mor 

47 Studebaker . . Champ. 740 ......... 5.50/16 6-3x3Ys 21.6 164.3 78-4000 6.50 38.7 Cl Dia 
48 Studebaker . Com.10A 965 ......... 6.25/16 6-3hx4% 26.3 226.0 90-3400 6.00 39.9 Cl Dia 
49 Studebaker .. Pres.6C 1095 6.50/16 8-3tsx4~ 30.01250.4 110-3600 6.00 40.9,CI Dia 

50 Willys ..••...... 440 t545 102 5.50/16 4-3Ysx4% 15.61134.2 61-3600 6.48 33.21CI 0 LB 

ABBREV1ATIONS-General A-Above (rods removed from) 
0 -0thers also A-After t<Jp center 

Ch-Chain 
CNI-Chrome Nickel Iron 
CI-Cast Iron *-Measured on rim of Flywheel AA-Automatir. adjuster 

(1)-22 on Ford V8, 21 on DeL. Ford· Ad-Advanced AI-Aluminum 
V8. Ala-Aluminum, Anode processed 

CS-Cast Steel 
(d)-1-/., 1-/s 
<e>-O+t.-o 
(f)-h±h-0 
F-Fioating (piston pin) 
(g)-1-,\. 1-Ys 

72-Semi-floating Als-Aiuminum with struts 
%'-Three-quarter floating Au-Automatic 
tt-With clearance of .015 the valve is (b)-3.92-1803-6; 4.09-1804-7; 

.004 off its seat. 4.36-1805-8 
t-Does not. inolude Federal Taxes 8-Below (rods removed from) 
§-Computed on basi~ of ~ispl~cement, 8-Before top center . 

Cl 

AI 

A Is 

cs 
cs 
A Is 
A Is 

A Is 
A Is 
A Is 

Ala 

AI 
cs 
cs 
A Is 

A Is 

A Is 

Ala 
Ala 
Ala 

A Is 
A Is 
A Is 

AI 
AI 

CNI 
CNI 
CNI 
CNI 

Ly 
Ly 
Ly 

AI 

.. 
~ 

"' ~ ., Cl 
~ ~ 

., E as • .... G) .. 
~ ~ ~ 

.. i. .. 
~ ~ 

t .. .. .. rn .. ., 
~ ~ c: c: ! 5 "' I .. 

G) 

~ C3 C3 :I E ~ -e 
0 

... as :I i < (.,} ~ Lij 

No AC Zen McK AL AL 

AC AC S-C Hay DR Del 
AC AC S-C Hay DR Del 
AC AC S-C Hay DR Del 
AC AC S-C Hay DR Del 
AC AC s-c Hay DR Del 
AC AC s-c Hay DR Dol 

No AC Str Wal DR Del 
No AC Str Wal DR Del 
No AC Str Wal DR Del 
No AC Str Wal DR Del 
AC AC Car Wal DR Del 

No AC Car Var DR Del 
No AC Car Var DR Del 

Pur AC Car NS AL Wil 
Pur AC Str NS AL Wil 
Pur AC Str NS AL Wit 

Pur AC Til Rex AL AL 

Pur AC Car NS AL Wit 

Pur AC Str NS AL AL 

No Yes Own Own 0 Own 
No Yes Own Own 0 Own 

No AC Car Old DR Wit 
No AC Car Old DR Wil 

No AC Car Old AL Nat 
No AC Car Old AL Nat 
No AC Car Old AL Nat 

No AC Car Wal DR Del 

Pur AC Str Old AL Exi 
Fram .... Own Old 0 Own 

... .. AC Own Own 0 Own 

No AC Car Wal AL USL 

BS AC Car Wal AL USL 

BS AC Car Wal AL USL 

No AC Car Var DR Del 
No AC Car Var DR Del 
No AC Car Var DR Del 

No AC Str Wal AL PO 
No AC Str Wal AL Wil 
.... . AC Str Wal AL Wil 

Pur AI Car NS AL AL 
Pur AI Car NS AL Wil 

No AC Car Var DR Del 
No AC Car Var DR Del 
No AC Car Var DR Del 
No AC Car Var DR Del 

No AC Car Wal AL Wil 
Fram AC Str .. ... AL Wil 
Fram AC Str Old DR Wil 

No AC Car McK AL AL0 

(k)-8-6.00/16, c. c. 8-6.50/16 
Ly-Lynite 
M-Mechanical 
o-Piain bearing 
P-Piston (pin locked in) 
R-Rod (pin locked in) 
Au-Rubber 
TC-Top Center 
Var-Various 
x-At 1000 R.P.M. 
y-At 2800 R.P.M. 

gear ratio, effectiVe tire d1ameter, (c)-1-~. 1-h C-Convent1onal 
and weight with normal load. C-Cold (t11ppet clearance) 114 

H-Hot (tappet clearance) 
(h)-Six-5.50/16, DeL. 6-6.00/16 
(i)-Super. 6.00/16, C.C. 6.25/16 
* Note: All specifications in this book are subject to change. 



TUNE-UP SPECIFICATIONS PASSENGER CARS (1940)* 
(Reprinted by permission from " l\fotor :foe" (~ay, 1940): 
Copyri&ht, 1940; Chilton Company, Philad.elphJa) 

135 Ch-H-10 

112 AC-46 
112 AC-46 
114 AC-46 
114 AC-46 
114 AC-46 
114 AC-46 

155x AC-104 
155x AC-104 
170x AC-104 
170x AC-104 
180x AC-104 

.... AC-44 

.... AC-44 

145x AL-A78 
155x AL-A78 
155x AL-AL7A 

90 AL-AS 

145x AL-A78 

140x AL-A78 

105 Ch-H-10 
100 Ch-H-10 

120 Ch-J-10 
130 Ch-J-10 

fliNGS 

Head Diameter 
and Seat Angle 

VALVES 

Intake Valve .,; 
Opens Before != 
or After T. C. -

= f 
1:11 
Cll c 
0 
0 z 

IGNITION 

Timing 

2-i11-Ys -M R 1Ys 45 lh 45 .279 .011H .012H .011198 .....• 022 .025 48T ...•. Au A 1U 1 3 5~ 1 

2-ir 2-h H R 1H 45 1H- 45 .372 .015H .015H tt 138 SUB .015 .025 48 1~8 Au A 2 1n 8 12~ .2 
2--ir 2-h H R 1H 45 1H 45 .372 .015H .015H tt 138 SUB .015 .025 48 1~8 Au A 2 ln 8 12~ . 3 
2-ir 2-h Ys R 1H 45 ln 45 .372 .015H .015H tt 148 68 .015 .025 68 1~8 Au A 2U 1/w 10 16 4 
2-ir 2-h Ys R 1H 45 ln 45 .372 .015H .015H tt 148 68 .015 .025 68 1~8 Au A 2U 1/r 10 16 5 
2-/r 2-h Ys R 1H 45 til; 45 .372 .015H .015H tt 148 68 .015 .025 6B 1~8 Au A 2~ lfi 10 18 6 
2-/ r 2-h Ys R 1H 45 1n 45 .372 .015H .015H tt 148 68 .015 .025 68 1~8 Au A 2U 1/o 10 18 7 

2(c) 2-/. Ys F 1.88 45 1.63 45 .341 AA AA AA TC .....• 015 .027 58 , ... . Au A 2.46 2h 7 24~ 8 
2(c) 2-b Ys F 1.88 45 1.63 45 .341 AA AA AA TC .....• 015 .027 58 .•.• . Au A 2.46 2h 7 24~ 9 
2(c) 2-/. Ys F 1.88 45 1.63 45 .341 AA AA AA TC ... . .. 015 .027 58 .•... Au A 2.46 2n 7 24~ 10 
2(c) 2-/. ~1 F 1.88 45 1.63 45 .341 AA AA AA TC ...... 015 .027 58 ..•.. Au A .2.46 2n 7 24~ 11 
2(c) 1-h tt R 1.50 45 1.37 45 . • 341 AA AA AA 68 ...... 015.032 68 ... , . Au A 2.00 1~ 11 30 ·12 

2-~ 1-h .865 R Ht 30 1H 30 .340 .006H .013H .006 38 ..... . 021 .040 58 . ... . Au A 2/r 1~ 5 14 13 
2-7i 1--h .865 R ttt 30 Hi 30 .349 .006H .013H .006 38 ...... 021.040 58 ..... Au A 2/i 1~ 5 14 14 

2-31 2-b H F 1H 45 1H 45 .340 .008H .OtOH .014128 .....• 020 .025 TC TC Au A 2Ys 1n 5 18 15 
2-Ys 2-fi H F 1H 45 1H 45 .340 .008H .010H .011 68 . , .... 018 .025 TC TC Au A 2/o 1Ys 6 24 16 
2-Ys 2-b H F 1H 45 1H- 45 .340 .008H .010H .011 68 ...... 018 .025 38 . .... Au A 2/o 1Ys 6 24 17 

2-Ys 1-h % P 1% 45 112 45 .312 .006C .007C .006 208 5~8 .020 .025 38 18 ... A 1~ H 2 . . . . 18 

2-Ys 2-h H F 1H 45 1H 45 .340 .008H .010H .014128 ...... 020 .025 28 ..... Au A 2Ys 1n 517 19 

2-Ys 2-h H F 1H 45 1H 45 .340 .008H .008H .011 6A 2~A .020 .025 TC TC Au A 2h 1 515 20 

2-1. 1--b .687 F 1.28 45 1.28 45 .279 .011C .011C .013 9~8 3UB .015 .025 48 1~8 Au . . 1.70 1.41 413 21 
2-h 1-b .750 F 1.53 45 1.53 45 .310 .011C .011C .C13 TC TC .015 .025 48 1~8 Au A 2 1.75 5 22 22 

2-h 2--b H R 1H 30 1H 45 .341 .010H .OlOH .012 B~B ...... 018 .025 TC TC Au A 2h 1/r 514 23 
2-h 2-b H R 1H 30 1H 45 .341 .010H .OlOH .012 8~8 .....• 018 .025 4~ . .... Au A 2h lh 515 24 

Ut 8tt: t* ~~~~ ~ ~ ~~ :~ ~~ :~ J:L~~~ :~:~ :::: ~g~= ::::: :: :g~~l& .... J~ ~ ~U ~~ : ~~ ~ 
119 Ch-J-8 2-1. 2(d) ~ F 1~ 45 1% 45 .343 .006H .008H .... 10%8 .. ~ ..• 017 .032 TC ..... Au A 1M 1% 9 18 27 

155x AC-104 2(c) 2-b Ys F 1.88 45 1.63 45 .341 AA AA AA TC TC .015 .027 58 . 2XB Au A 2H 2h 7 25 28 

105 Ch-H-10 2-Ys Z-b Ys F 1H 45 1ft 45 /r AA AA AA 218 6~8 .020 .029 78 2UB Au B 2~ 2 12 32 29 
110 Ch-H-10 ' 2-h 1-f, ~ F 1.53 45 1.53 45 .311 AA AA AA 10%8 .015 .029 48 tUB Au A 2Ys 1.75 5 27 30 

100 Ch-H-10 2-h '1-b ~ F 1.53 45 1.53 45 .310 .011C .011C .013 TC TC .015 .025 48 tUB Au A 2.14 1.75 5 22 31 

110 AL-87-A 2-Ys :~-b Ys F 1H 45 1H 45 .340 .015 .015 .015 21~8 68 .020 .025 TC TC Au A 2 1.42 6 19 32 

125 AC-45 2-Ys l~-b Ys F 1~ 45 1H 45 .372 .015 .015H .015 24~8 78 .020 .025 68 ~8 Au A 2 1.42 6 16 33 

110 AC-45 2-Ys t~ Ys F 1H 45 1H 45 .372 .015H .015H .015 208 68 .020 .025 98 ~8 Au B 2 1.24 7 17 34 

146x AC-45 2-1. 2-h H P lh 30 ltl 45 H .008H .011H .012 58 2B .020 .040 TC TC Au A 2Ys 1% 5 17~ 35 
146x AC-45 2-/1 2-h it P lh 30 p...1 45 H .008H .011H .012 58 2B .020 .040 TC TC Au A 2Ys 1% 5 17~ 36 
152x AC-45 2-h 2-h tt P lh 30 1H 45 H .008H .011H .012 TC TC .015 .030 28 ~8 Au A 2Ys 1% 6 21 37 

... . AC-104 (z) 2(g) 1-h Ys F 1H 30 1% 45 .340 .007H .010H .012 18 .....• 020 .028 68 ..... Au . . 2/1 1U 5 17 = 
AC-104 (z) 2(g) l-h }~ F 1H 30 1% 45 .340 .0071't .OlOH .012 18 ...... 015 .028 88 ..... Au .. 2/1 1U 6 18 
AC-104 (z) 2(g) l·h Ys F 1H 30 1 h 45 .340 AA AA .... 48 ...... 015 .028 58 ..... Au . . 2U 1% 7 20 40 

145x Ch-J-3 2-Ys 2-·b H F lit 45 1H 45 .340 .006H .OOBH .011 6A 2~A .020 .025 TC TC Au A lti 1 5 14 41 
145x AL-A78 2-Ys 2·-b tt F 1H 45 1H 45 .340 .006H .008H .011 6A 2~A .020 .025 TC TC Au A lti 1 5 14 42 

156x AC-45 2----h 1- h ti P 1H 30 1H 45 .310 .012H .012H .015 58 28 .020 .025 48 ..... Au A 2% h\ 6 17 43 
156x AC-45 2-h 1- -h M P 1H 30 1H 45 .310 .012H .012H .015 58 28 .020 .025 48 ..... Au A 2% ln 6 17 44 
152x AC-45 2-h 1-/o ti P 1H 30 1H 45 .310 .012H .012H .015 58 28 .015 .025 48 ..... Au A 2 11'6 619 45 
152x AC-45 2-h 1--h ti P lH 30 1H 45 .310 .012H .012H .015 58 28 .015 .025 48 ..... Au A 2 1h 619 46 

105 Ch-8 2 (c) 1-n ~ R 1H 45 1/, 45 -& .016C .016C .020 158 58 .020 .02518 ~B . . . A 1H 1% 5 10~ 47 
105 Ch-8 2--h 1-h Ys R 1H 45 11. 45 H .016C .016C .020 158 5~8 .020 .025 28 ~B Au A 2.,1.. 1% 6 14~ 48

49 105 Ch-8 2-Ys 1-h Ys R 1H 45 1n 45 H .016C .016C .020 158 5~8 .020 .025 TC TC Au A tJi 1/t 8 17 

111 Ch-J-8 2-J\ 1-t\ H R 1H 45 lH 45 .371 .014C .014C .020 98 2~8 .020 •. 030 TC ..... Au A lti 1/i 411~ 50 

MAKES OF UNITS Don-Donaldson Simplex Nat-National S-C-Stromberg or Carter 
DR- Delco-Remy NS-Noblitt Sparks Spi-Spicer 

AC-AC Spark Plug Co. Exi-Exide 0-0wn Ste-Stewart-Warner 
AI-AC and Industrial Wire Cloth Ge-General Electric Co. Old-Qidberl! Str-Stroinberg 

Products G-S-G.M. or Spicer Op-Optional Th-Thompson Products 
AL-Auto-Lite Hay-Haves Industries · Til-Tillotson 
BC-Carter and Chandlo:r-Groves LB-Link Belt PO-Prest-0-Lite UP-Universal Products 
BS-Briggs & Stratton Ly-Lynite Pur-Purolator Wai-Walker 
Car--Carter Ch-Champion McK-MacKenzie Muffler. CQ Rex-Rex. Engineerin~ Co. WG-Warner Gear 
Del-Delco Del-Detroit Mor-Morse Chain Co. Whit-Whitney Wli-Willard 
Cia-Continental Diamond Fiber M-W-Morse and Whitney (z)-Or Champion Y-4 

Spark-plug size 13r thread: Nash, La Fayette, and Studebaker use 18 mm.; Cadillac, LaSalle, and Packard use 10 mm. ; all 
others use 14 mm. 115 * Note: All specifications in this book are subject to change. 
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Color indications: Black 
shows the carburetor hous
ing; the blue shows the 
moving parts and removable 
parts, such as throttle valve, 
jets, etc.; the red is used to 
indicate gasoline. 

Stromberg series "AA" 
carburetors. Views shown 
illustrate the "AA V" type, 
namely AA V-1, AA V-2, and 
AA V-25. Types AA-1, AA-2, 
etc., have the same general 
construction with the ex
ception that the accelerat
ing pump and economizer 
are combined. See also 
pages 91-94. 



STROMBERG SERIES "AA" AEROTYPE CARBURETORS 117 

STROMBERG SERIES "AA" AEROTYPE CARBURETORS FOR AUTOMOBILES1 

The following text and illustrations briefly explain 
how these types work and give simple troubles which 
the average shop operator can correct. 

Complete carburetor service norma~ly requires 
some special training, 5pecial factory mformat10n 
regarding nozzle sizes, etc., as well as special tools. 
In the average service shop, however, where engines 
are reconditioned and tuned up, it is very helpful 
to have a general idea of carburetor construction 
and to know of some of the simple adjustments and 
corrections which can be made by any good me
chanic. Diagrams are therefore presented, to
gether with explanations regarding various parts of 
the carburetor, as well as troubles and remedies which 
refer to some of these parts. 

1. Throttle valve: This valve controls the 
quantity of mixture of fuel and air that is admitted 
into the intake manifold and therefore governs the 
speed of the engine. 

2. Choke valve: This valve restricts the air 
supply to richen the mixture for starting and during 
the warm-u period. This valve must work freely. 
Will give trouble if it sticks, especially when used in 
connection with an automatic choke. 

3. Idle discharge holes: Fuel for the engine comes 
through these holes while idling. A lean mixture 
while idling may be due to dogging of these holes. 
Back off screw (5) two turns or more. If mixture is 
still lean, it proves that idle discharge holes are 
clogged. T ake out screw ( 5) and blow out with 
compressed air. Another possibility is that screw 
(4) may not be seated and is leaking air. Number 
( 4) is all in one piece and includes the tube indicated 
by the head of the arrow as well as the screw with 
the screw-driver slot directly above it. (When 
cleaning out clogged openings, always use com
pressed air, never wires, as they wear the holes larger 
and affect c.alibration. ) 

4. Idle tube: This tube meters the fuel used for 
the idle range (previously referred to under No. 3). 

5. Idle needle valve: This screw controls the 
quantity of fuel that is discharged from the primary 
idle hole at closed throttle position. (Previously 
referred to u der No.3.) 

6. Idle air bleed: Meters the air that is bled into 
the idle system. If mixture is rich, this hole may 
be clogged. 

7. High-speed air bleed: Meters the air that is 
bled into the main discharge system. 

8. Float: Maintains the fuel in the float chamber 
at a definite level. If carburetor floods, the float 

valve may not be seating or the float may be punc
tured and sunk. 

9. Float needle valve and seat: Controls the fuel 
that is admitted into the float chamber. 

10. Main metering jet: Meters all of the fuel that 
is used in the range of normal speed operation. If 
mixture is lean at moderate speeds, as shown by 
popping back into carburetor, it may be that No. 10 
jet is clogged. Special tools are needed to remove 
and replace No. 10 jet. 

11. Main discharge jet: Mixes the air and fuel 
into an emulsion and controls the quantity that is 
discharged into the air stream. 

12. Accelerating pump: Delivers additional fuel, 
momentarily, while accelerating, in order to provide 
smooth, rapid acceleration. Stroke is adj ustable. 
There are three holes, and the rod is normally in the 
middle hole. Putting rod in hole that gives the 
longer stroke gives more gas while accelerating, 
while a shorter stroke gives less gas. Trouble may 
be in the check •alve not seating, which would 
cause flat spots on accelerating. Another possibility 
is that the leather on accelerating pump piston is 
dried out and needs to be replaced. 

13. Pump discharge nozzle: Discharges the fuel 
of the pump into the air stream; in some cases also 
meters the fuel. 

14. Vacuum piston (economizer) : I s con trolled 
by the intake manifold vacuum and operates the 
economizer valve. If lean on high speed or when 
climbing.hills, take out No. 14, unscrew, and clean 
with alcohol or acetone or lacquer-thinner. 

15. Economizer valve (power jet) : Meters the 
fuel that is required for high-speed running or 
pulling under load in addition to the fuel metered by 
the metering jet. In case of a mileage complaint 
make sure that this power jet closes. If it does not, 
additional fuel will go to the intake manifold at all 
speeds. 

16. Check valve : Admits fuel into the pump 
cylinder. 

17. Large venturi: Increases the air velocity in 
the carburetor. 

18. Secondary idle air bleed: Bleeds additional 
air into the idle system. 

19. Accelerating pump by-pass jet: Meters the 
fuel used for pump discharge. In case of a mileage 
complaint, make sure t hat this valve closes. 

1 Compiled from Stromberg Literature and Motor Service 
Magazine, June, 1939 . 

STROMBERG INJECTION CARBURETOR FOR AIRCRAFT :t:NGINES2 • 3• 4 

The Stromberg injection carburetor is a r adical departure 
from previous practice and is the r esult of a long program of 
research and extensive test. It represents a wholly new ap
proach to the problem of air craft engine fuel feed, in t hat it 
employs the simple, long-used, and trouble-proof method of 
metering the fuel through fixed orifices according to air venturi 
suction, combined wit h the new function of atomizing the fu el 
spray under pos1:tive pump pressure. Many important ad
vantages have resulted from this construction, among them are: 

1. No ice format ion in carburetor throttle body from vapor
i ation of fuel. 

2. Complete maneuverability. Gravity and inertia effects are 
negligible. 

3. Accurate metering at all engine speeds and loa.ds, inde
pendent of cha nges in a lt itude, propeller pitch, or throttle 
position. (Completely automatic.) 

4. Pressure atomization of the fuel resulting in increased 
economy, fl exibili ty, and smoothness . 

5. Simplicity and uniformity of settings. 

2 Compiled from t he StrombPTg I njection Carburetor Service 
Manu..,Llfor Aircraft Engines, For,,, .Vo . 10-262. 

a Limited space prevents our giving a complete description 
of this carburetor. The Service Manual, Form No. JQ-262, 
mentioned above, can be obtained by r eaders of this book by 
addressing the Bendix Products Division of Bendix Aviation 
Corp., South Bend, Ind., and inclosing $1.00. Some of the 
subj ects are: General D P-scription, I nstallation Requirements, 
Operating Instructions , MaintP-nance Instruction~. Detailed 
Description of Injection Carbur or Units , Trouble Shooting, 
Overhaul, Flow B ench and T est Equipment, Assembly Tools . 

4 A direct fuel-injection system, replacing carburetion, has 
been developed by the Fuel Injection Corporation of Muskegon, 
:Mich., in conjunction with Continental Motors Corporation. 
This system is supplied as optional equipment on Continental 
"Red Seal" series "A" horizontally oppcsed, four-cylinder air
craft engines. The fuel-inj ector consists of .cylindrical plungers 
which reciprocate for pumping and rotate for positive valving. 
It is mounted at the forward end of the crankcase and is gear 
driven from the camshaft. It is inclosed in an air scoop which 
directs the air flow to the induction system. Fuel is injected, 
a t approximately 95 pounds pressure, with the air flow at the 
intake port. Tubes conduct fuel from injector to spray jets 
mounted in each induction pipe .iust outsiJe the intake ports. 
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0. Protection again/i t [uel-boilin(J and 11apor lock. 

The Stromberg injection carburetor is an as
sembly of five separate units. Each unit has its 
individual duty and function, as given below. 

The throttle unit of t.he injection carburetor is quite similar to 
that used with conventional float-type carburetors. It has a 
butterfly-type throttle valve, a large and a small venturi, pro
vision for mounting an automatic mixture control unit, and a 
flange for mounting the regular unit. A manually operated 
valve to by-pass the automatic mixture control and make it in
operative is also included in the throttle body design. 

The suction at the throat of the small venturi is a measure 
of the amount of air entering the engine. This suction, when 
corrected by the automatic mixture control for changes in air 
density, becomes a measure of mass air flow and is applied to 
the air diaphragm of the regulator unit to regulate the fuel 
metering pressure (or head) across the fixed jets in the fuel
control unit . 

The automatic mixture-control unit consists of a sealed 
metallic bellows operating a contoured valve. The bellows is 
filled with a measured amount of an inert gas to make it sensi
tive to temperature as well as to pressure changes. The valve, 
therefore, has a predetermined position for each air density en
countered in flight. 

The regulator unit automatically adjusts the fuel pressure 
across the metering jets, and, therefore, the fuel flow, in propor
tion to the mass air flow through the throttle body. The unit 
is made up of an air diaphragm, a fuel diaphragm, and a bal
anced fuel valve, all mounted on one stem supported on suitable 
guides. Fuel enters through a strainer, passes through the 
balanced valve to one side of the fuel diaphragm chamber, and 
then to the jets in the fuel-control unit. A vapor separator is 
provided in the strainer chamber to prevent vapor entering the 
regulator. 

The fuel-control unit attached directly to the regulator con
tains the metering jets, an economizer valve, an idle needle, and 
a manually operated mixture-control and mixture-selection 
valve. The economizer valve is operated by an air diaphragm 
and provides enrichment in proportion to mass air flow through 
the carburetor. The idle needle is mechanically connected to 
the throttle and controls the mixture throughout the idle range 
of speeds. The manual mixture control provides full-rich, 
automatic-rich, automatic-lean, and idle cutoff positions. 

An adapter of some sort with a constant pressure discharge 
nozzle is supplied with metered fuel direct from the fuel-control 
unit. This fuel is sprayed under pressure across the face of the 
supercharger. 

The engine installation requirements of the injection carbure
tor differ chiefly from those of previous carburetor models in 
requiring, first, the fitting of spray nozzles directed toward the 
supercharger entrance, and, second, the use of an engine fuel 
pump that will deliver fuel to the carburetor at 15 pounds 
pressure. 

Fuel system. From the diagram it will be clear that with 
this sy:;;tem the fuel is never normally sucked into the air
intake :;;ystem. It can only be pumped in.l It is vital that an 
accurate pressure gauge be installed in clear view of the pilot, 

ENGINE F'UEL PUMP 
10.19' TO 14# PRESSURE 

since its reading is an indication as to whether or not fuel is 
feeding through the :spray nozzles. The engine fuel pumps 
must be of adequate capacity at both k:Jw and high engine 
speeds. The wobble pump should be capable of developing at 
least 12 pounds pressure, and its relief valve should be set so 
the line pressure cannot exceed 15-18 pounds per square inch. 

The Stromberg injection carburetor is entirely different from 
previous types of carburetors in that it does not have a vented 
float chamber but has, instead, a closed fuel system from fuel 
pump to discharge nozzle. Fuel is prevented from leaking into 
the engine by the spring-controlled needle valve in the dis
charge nozzle which is closed when the nozzle fuel pressure is 
less than 4 pounds per square inch. Even though the fuel 
pressure be over 4 pounds (with throttle closed and engine 
standing still) the fuel can flow only at the lowest idling rate. 
When the idle cutoff is in use, it reduces the flow to considerably 
less than the idle flow. Since this is a closed system, it remains 
full when the engine is stopped, by cutting off the fuel flow 
with the idle cut-off. Stopping the engine by shutting off fuel 
tank valve may allow vapor to be pumped into regulator and is 
not recommended. 

1 After the fuel leaves the discharge nozzle, through which 
it is forced by pressure, it is drawn into the cylinder on the 
intake stroke in the normal manner. 

THROTTLE BODY 

MANUAL CONTROL: 

IDLING ADJUSTMENT-------' 

AUTOMATIC MIX CONTROL UNIT 

FUEL CONTROL UNIT 

REGULATOR UNIT 

STRAINER COVER 

CONTROL LEVER 

FUEL LINE FROM FUEL CONTROL 

UNIT TO SPRAY NOZZLE 

Fig. 1. Stromberg injection carburetor, model PD12, down
draft with two barrels, suitable for engines from 900 to 1500 
horsepower. Names of parts are shown on the illustration. 

MIXTURE CONTROL LINK F'OR SELECTION Of' IDLE 

CUT OF'f', AUTO LEAN, AUTO RICH AND F'ULL RICH POSITIONS 

F'UEL CONTROL UNIT 

Fig. 2. Installation diagram of Stromberg injection rarburetor. 
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VACUUM TESTERS 

A vacuum gauge, as well as a compression gauge, 
is very necessary in engine tune-up work. The im
portance of a compression gauge is stated on page 
108. A discussion of the importance of a vacuum 
gauge followf .. 

With a go<J.d vacuum gauge a mechanic can locate 
different som·ces of engine troubles, as well as tell 
when they are corrected and prove to himself the 
success of his work. It is easy to explain engine 
troubles to the customer when they can be verified 
by the vacuum gauge. 

There are two kinds of vacuum gauges in general 
use: (1) the type with a dial and needle hand,t and 
(2) the mercury column type. 2 They both measure 
and indicate vacuum in inches of mercury3 with a 
scale graduated from 0" to 30." 

A very interesting story explaining how the mer
cury column vacuum gauge operates, some of the 
troubles it will locate, and how helpful it is in engine 
tune-up work, is told in The Battery Man Magazine 
by Jack Beater. We haven't space for all of the 
story but will quote part of it, as follows: 

Thirsty Dis(:overs the Importance of Vacuum 

"Hello, boss," Thirsty shouted as the shop man
ager's car stopped alongside the main entrance, "Did 
you have a good trip, and how's things in the city?" 

"About the same as usual, I guess," Jim said, "I 
took a hundred dollars along to buy us some new 
shop equipment for tune-up work, but the wife high 
pressured me into a department store and when I 
came out I only had $70 left." 

"But what did you get us with what was left?" 

"It's all in the back of the car," answered Jim. 
"The main thing is in that big box. Be careful how 
you unload it .and don't dare to open it until I come 
back from the house. It's made of glass and full of 
mercury, and if you bust it I'm out almost fifty 
bucks.'' 

When Jim came back in his work clothes Thirsty 
opened the box under the foreman's supervision. 
He unpacked the tall instrument and set it up on 
its base. Then he stood back and admired the 
newest bit of shop equipment. Joe came from the 
back of the shop and looked at it tor a moment. 

"Guess I better chase home and get my wind
breaker and mittens," Joe said, "Look at that 
thermometer, will you? It says it's zero right now. 
I must be crazy because I'm in a sweat." 

"It isn't any thermometer," Thirsty grinned. "It 
says right on it that it's a vacuum gauge, and here on 
the scale it says, late ignition timing, sticky valves, 

1 Literaturf1 exp laining this type of vacuum gauge can be ob
tained of firms mentioned on page 65 of this book and page 690 
of Dyke's Automobile Encyclopedia. See also Addenda, page 
41, of Dyke's Automobile Encyclopedia, for explanation of how a 
vacuum gauge operates. 

The compression gauge is also a very necessary testing 
device in engine tune-up work. Instructions explaining a 
combination compression and vacuum gauge, or tester, as it is 
called, can be obtained by readers of this book by writing the 
manufacturers: McQuay-Norris Mfg. Co., St. Louis, Mo. The 
exhaust gas analyzer is also a u ;eful device for engine tune-up 
work. For literature write Weaver Mfg. Co., Springfield, 
Ill., (see also pp. 60, 65). 

2 Literature, including the instructions explaining this type, 
can be obtained by readers of this book by w-riting: Weaver 
Mfg. Co., Springfield, Ill. 

3 Inches of mercury, meaning of, is explained on Addenda 
page 4J of Dyke's 1iutomobile Encyclopediu. 

carburetor out of adjustment and normal motor. 
It's a new kind of tester but I still don't savvy it one 
hundred per cent." 

"Let's wheel it back in the shop and connect it up 
to that Olds Eight, then I'll show you boys how it 
works and what it can do. Before I begin I want 
to tell you that this is an absolute precision instru
ment. 

FA5T 
IG-NITION 
TIMING 

NORMAL 
MOTOR 

&U~NfD 
OUT Hf.AT 

RISER 

Fig. 1 (left). Deta!ls of typical mercury-column vacuum 
gauge as used in engine tune-up work. (I) air inlet; (F) filter; 
(M) mercury; (S) calibrated scale; (G) glass tube; (T) rubber 
tube connecting to engine inlet manifold. 

Fig. 2 (right). Typical scale markings as found on the 
vacuum gauge. Numbers represent inches and measure 
height of mercury in column. Improper carburetor mixture 
causes mercury to surge up and down. 

"The way it operates is simple. As you can see 
this U shaped tube at the bottom is filled with a 
measured amount of mercury. As long as both 
ends of the tube are open to the air the mercury wih 
find its true level and be the same height on eac:h 
side and strike an even balance. On this side, when 
the scale is, the mercury column just comes to the 
zero mark when the gauge is not in use, but any 
pressure or suction on one end of the tube will u 'I.
balance the level of the mercury and give a cor
responding reading. Here, Thirsty, put the end of 
this rubber tube in your mouth and suck on it." 

The boy put the end of the hose in his mouth and 
tried to draw in his breath. It looked easy and he 
was prepared to see the mercury dash up the glass 
tube. Instead the mercury moved a bare two 
inches up the glass. Trying again, Thirsty exhaled 
and then sucked on the end of the tube until his 
eyes n~arly popped out. 

"You lifted it to almost fifteen inches, Thirsty. 
That isn't bad for a beginner but after all the ex
perience you've had sueking on soda water straws 
I thought you'd do even better. You found it 
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pretty hard trying to lift that column of mercury 
that far, didn't you? Well, an automobile engine 
has to do it all the time. The vacuum in the intake 
manifold of an engine is measured in what they call 
inches of mercury. 

"I guess you boys know that air has weight. At 
sea level the air is pressing down on the surface of 
the land or water at the rate of about 15 pounds to 
the square inch. The higher you go, like up a moun
tain or in a plane, the less it becomes, but wherever 
you go you have a pressure that represents all the 
air above you. They measure altitude with a baro
graph, and storm areas with a barometer, and they 
both work on the principle of air pressure. So 'does 
this vacuum gauge. The suction of the intake 
manifold removes the downward pressure on the 
mercury in one side of the glass tube, and the air 
pressure entering the other side forces the mercury 
to climb up the scale. The scale is measured in 
inches and it is easy to measure any vacuum in 
inches of mercury. 

"Now all that is preliminary and just shows how 
the thing works. You have the normal air pressure 
on one side of the carburetor butterfly valve, and a 
lesser pressure on the manifold side due to the pump
ing action of the pistons. By connecting the vacuum 
gauge to the intake manifold you can get an accurate 
reading as to the difference in pressure, or vacuum, 
between the engine intake and the outside air. 

"Now take this Olds here," Jim continued, "I 
know it's in fair mechanical condition and needs 
nothing more than a general tune-up. We'll connect 
the new vacuum gauge and see what we can do for 
it. Joe, you start her up and I'll connect the hose 
to the manifold." 

Jim and the boys watched the gauge fluctuate for 
a minute until the motor warmed up a bit and settled 
down to a steady idle. The mercury hovered 
around the 18 inch mark4 with just an occasional 
flutter. 

"Not bad and not good," was Jim's comment. 
"Just to show you how sensitive this gauge is," he 
went on, "I'm going to purposely cause a few defects 
so we can see what the gauge does. Now you boys 
watch the scale and tell me what happens." 

Jim went in back of the car and placed the sole 
of his shoe over the tail pipe. The hiss of escaping 
exhaust came from a few leaks in the muffler and 
the motor slowed down unevenly. 

"It's gone down to about 12 inches," Thirst:v 
called out. "It's down to where it says, 'Clogged 
l\luffier.'" 

Jim removed his foot from the tail pipe and came 
back. "That shows that the gauge knows what 
it's talking about," said Jim, "and it also shows what 
a stopped up muffler can do to engine performance. 
Next I 'n:: going to loosen up some of the intake 
manifold studs and see what ~appens. There! 
I 've got the front loose to where you can barely hear 

4 Hg. means inches of mercury, therefore, "18" Hg." would 
be the usual way of writing 18 inches of mercury. 

the leak, but look at the gauge. It's down to about 
14 inches and right along there it says, 'Leaky Mani, 
fold.' Now I'll experiment with the idle jets on the 
carburetor and see if I can get any improvement. " 

Slowly, first one and then the other, Jim screwed 
in and out on the idle adjustments. First the motor 
lost a few revolutions, then picked them up again. 
At the same time the gauge dropped and fluttered, 
then came back to its original position. 

"I guess we can't improve on the carburetor idle 
adjustment," Jim commented, "but it 's good to 
know just how you stand on it. Now, since the 
reading is low for a normal motor that indicates that 
the ignition may be a trifle off. You boys watch 
while I turn the distributor a few degrees. Now the 
gauge is falling off because I'm retarding it, and now, 
look, it.'s gone over 20 inches. Notice how ragged 
it's hitting? That means that I've got it too much 
in advance. I'm going to bring it back a little at a 
time until I get the best results. There. Now it's 
on 19! inches and that seems to be the best you can 
do for this altitude. 

''The normal motor reading, boys, depends on 
altitude. L p to about 1000 feet above sea level 
the normal reading for an idling motor in tip top 
condition varies from 19 to 20 inches. At 2000 to 
3000 feet it should be about 17 to 18 inches. 3000 
to 4000 feet 16 to 17 inches is good. At 4000 to 
5000 feet it drops to 15 to 16 inches. For every 
thousand feet up you go the normal reading will 
drop about an inch, but atmospheric conditions may 
cause still other changes. And, incidently, that's 
the reason the horsepower of motors falls off the 
higher you go-there just isn't pressure enough to 
force as full a charge of gas into the cylinders as 
there is at sea level." 

"Gosh!" Thirsty exclaimed at last. "This new 
gadget sure seems to know what's going on inside 
the engine. Right here it says, 'Sticky Valves
uneven Valve Clearance.' \Vhat I want to know is, 
can it really tell you if that's the trouble?" 

"Take off the valve cover and I'll show you. I 
don't want you boys to get the idea that this ma
chine does all the work while you sit around on your 
fannies and read the funnies. All it can do and is 
supposed to do is to indicate the nature of the 
trouble. After that it is up to you to use your head 
and hands to do the real work. 

"Have you got that valve cover off yet, Thirsty?" 

Jim selected a long slim screw driver and with the 
motor running, pried it between an intake valve and 
tappet. "Kow," he said, "you have about the 
same effect as is caused by a sticky valve. It isn't 
seating tight and you can see the fluctuation on t]le 
scale. It is going up and down several inches. If 
this were a real case of sticking valves I'd shoot some 
penetrating oil through the carburetor intake and 
see if it cleared the condition temporarily. If it did 
then I'd know where the trouble was and I'd get a 
job of taking the valves out and cleaning and seat
ing them." 
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BUICK COMPOUND CARBURETION SYSTEM1 

Engines equipped with compound carburetion use 
two dual (double barrel) downdraft carburetors2 

mounted on one dual manifold. 

Fig. 1. Engine, left side, showing compound carburetionsys
tem and manifolds. Names of parts: (1) air cleaner manifold, 
(2) &oir intake (cool air to provide greater volumetric efficiency 
s taken from behind radiator grille through a screened inlet to 
tn intake silencer, thence through flexible hose to air intake), 
:3) heavy duty oil-bath air cleaner, (F) front dual carburetor, 
:R ) rear dual carburetor, (4) damper vah·e assembly between 
·ear carburetor and inlet manifold, (5) dual inlet manifold, (6) 
1eat jackets, (7) exhaust manifold (in two separate sections), 
:s) heat-control valve body, (9) exhaust outlet (connects by 
neans of a flanged "Y" connection to exhaust pipe and muffler). 

Fig. 2. Dual inlet manifold showing fuel distribution-com
tound carburetion. The outside branch of manifold is con
tected to outside barrel of both dual carburetors and feeds 
:y!inders Nos. 1, 2, 7 and 8. The inside branch of manifold is 
onnected to inside barrel of both du:~l carburetors and feeds 
ylinders Nos. 3, 4, 5 and 6. This arrangement of carburetors 
.nd manifolds makes it possible for either front (F), or rear 
arburetor (R), to feed all eight cylinders. 

The front carburetor (F) is complete and includes 
, float system, main metering system, accelerating 
mmp, idling systems, starter switch, and automatic 
·hoke3. 

The rear carburetor (R) contains only a float sys
em, idling system, and main metering system. 

While the front and rear carburetors are quite 
imilar in appearance, their functions vary with the 
hrottle opening and engine speed. 

Operation 

The following describes functionally, the com
•ound carburetion system. 

When engine is idling and up to approximately 
:2 m.p.h. part throttle, the idling systems of both 
arburetors are in operation. 

A damper valve assembly ( 4) is used between rear 
carburetor and intake manifold. See Figs. 3, 1. Ex
cept under conditions described below, this valve is 
held in closed position by an offset weight and serves 
to govern the operation of the rear carburetor4. The 
flies in this damper valve assembly are not a tight 
fit and for this reason the idling system of rear car
buretor will operate with valve in closed poRition. 

The throttle rods and levers are so arranged that 
the throttle of only the front carburetor is opened 
until a position is reached (approximately one-half 
throttle opening of front carburetor) which is ap
proximately 75 m.p.h. under road load only. Upto 
this point only the front carburetor operates, except 
for idle system of rear carburetor as previously 
described. 

Additional movement of accelerator pedal will 
start to open throttle of rear carburetor. Opening of 
rear carburetor throttle allows air flow through rear 
carburetor to open damper valve ( 4) and bring rear 
carburetor in operation. 

'When throttles of both carburetors are fully 
opened, both the front and rear carburetors feed. 

If accelerator peda.l is fully depressed a.t low speed, 
only the front carburetor operates until manifold 
vacuum is sufficient to open flies of damper valve 
assembly. This will begin to occur at approximately 
15 miles per hour. 

With full throttle, the function of both carburetors varies 
with car speed, as follows : 

Below 15 m.p.h. High gear (throttles wide open). Front car
buretor main system is functioning. Rear carburetor is not 
functioning. 

!Compiled from Buick Shop Manual 1942 (as of Sept. 1941). 
This development is designed to combine maximum power and 
speed with fuel economy. 

2Engines are equipped with either Stromberg or Carter 
carburetors in production. Series 40 engines are equipped as 
standard with one dual carburetor (placed midway on dual 
m~mifold with one heat jacket). This series is also available 
optionally equipped with compound carburetion. Series 50-60-
7o-90 engines are equipped as standard with compound car
buretion. Single dual equipment is not available on these series. 

Models of carburetors used on compound equipped engines: 
Stromberg AA V-16 front, AA-1 rear, or Carter (WCD) 528S, 
5338 front, 5298, 5348, 5438, 5448 rear. {5098, 4908 front, and 
5108, 4918 rear were also used.) Series 40 standard uses 
AA V-16 Stromberg, or 487S Carter. 

3The principle of operation of the automatic choke of the 
Stromberg is given on page 106 in footnote 2. The Carter page 
81, which is termed "climatic control," although a different and 
earlier model than employed on the compound carburetion 
system, will serve to explain the principle of operation. 

4A new thermostat lock-out has been designed and is at
tached as an assembly to the rear carburetor damper valve, 
which controls the cut-in period of damper valve when engine 
is cold. Heat from the exhaust manifold operates the thermo 
spring and times the lock-out release from the damper valve 
weight pin. The use of the lock-out is to prevent the rear car
buretor from operating on cold engines until after the auto
matic choke on front carburetor has reached its near open 
position. (Applies to 1942 and later models). 

Operating check f(Yf' damper valve lock-out thermostat: With 
engine cold, drive car on warm-up, making full throttle accelera
tions from 15 to 25 m.p.h . If a light spit or sag in acceleration 
occurs in the range from 15 to 20 m.p.h., particularly towarcs 
the end of the warm-up period, it indicates that the lock-out is 
releasing too soon. If accelerations are OK, continue driving 
for about four miles. Stop and check for release by rotating 
weight by hand or obsening its operation on acceleration. If 
thermostat has released weight at this time it is not holding on 
too long. If thermostat shows out of adjustment, remove 
assembly and follow instructions for setting in temperature 
bath. Lock-outs are set at the factory so that the thermo spring 
releases from the lock-out pin on damper valve weight at tem
perature of 110° ±2°F. This check can be made in service by 
removing the damper vah·e as~embly and submerging the lock
out in water of 110° ± 2°F. Lock-out should not open in water 
of less than 108° and should be open or clear of the pin at not 
higher than ll2°F. 
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15 to 20 m.p.h.: High gear (throttles ;wide ope~). Dafr!per 
valve begins to open. Front carburetor mam system IS functwn
ing and rear carburetor main system is just starting to feed 
mixture. 

35 to 40 m.p.h. and higher: High gear (throttles wide open). 
Damper valve is wide open. Both carburetor main systems are 
functioning. 

Ad justrnents 
There are five principal adjustrnentss, as follows: 
Linkage, accelerator pedal to carburetor throttle 

lever. 
Idle speed (throttle stop screw). 
Idle mixture adjustment. 
Accelerator pump stroke (not incorporated on 

rear carburetor). 
Metering rod adjustment (Carter carburetor only 

-front). 

Fig. 3. Throttle linkage-compound carburetion. The rear 
carburetor throttle is not directly connected to the accelerator 
but actuated by a pick-up lever giving a delayed initial opening 
as compared to the front carburetor throttle valves which are 
directly connected to the foot accelerator. When front throttle 
is approximately half open, pick-up lever starts to open rear 
throttle. 

Carburetor throttle rod adjustment: The following acljust
ments cover both single carburetor and compound carburetion 
equipment. See Fig. 3. 

1. Floor mat must be in place because mat serves as stop for 
"open" position of accelerator pedal (A). 

2. Adjust throttle rod so that carburetor (front carburetor 
on compound carburetion equipped engines) lever is in 
fully opened position when accelerator pedal is depressed 
to floor mat. De-loader must be in operation to exert 
normal load on throttle rod when accelerator pedal is 
depressed. 

3. If carburetor is not cold enough to' cause de-loader6 cam to 
contact carburetor lever as throttle is opened, hold de
loader cam in contact with carburetor. 

4. On compound carburetion equipped engines follow above 
adjustments by adjusting accelerator rod to rear car
buretor. This rod is adjusted so that rear carburetor lever 
is in open position when front carburetor lever is in open 
position (de-loader working) and accelerator pcc!al is fully 
depressed. 

Fig. 4. Carburetor adjustments. Stromberg carburetors are 
shown above. 

Idle adjustment- all series compound carburetion equip
ment. Engine must be warm and set to idle at approximately 
8 to 10 m.p.h. in high gear. 

1. Turn off ignition switch. 
2. Back off both throttle adJusting screws7 until throttles are 

fully closed. Ends of adjusting screw should be set to 
barely contact thin section of cold idle cam on front car
buretor, and throttle body on rear carburetor, when 
throttles are fully closed. 
Turn each throttle adjusting screw %' turn clockwise to 
open each throttle same amount. 

3. Turn idle mixture adJusting screws8 "in" on both car
buretors until closed position can be felt with a screw 
driver. 
Do not force screws on seat as this will damage them. 
Open each screw 1 turn. 

4. Turn on ignition switch and start engine. 
If either idle speed or idle mixture needs additional 
adjustment, turn each throttle adJusting screw same amount 
in desired direction, and each idle mixture adJusting screw 
same amount in desired direction. 

It will be found advantageous to change each screw Ys turn 
at a time when adjusting either "tdle speed" or "idle mixture." 

If vacuum gauge is used, set idle mixture screws as rich as 
possible maintaining highest vacuum reading. 

Single carburetor equipment-follow same procedure out
lined for compound equipment except that screws in each case 
will have to be opened slightly more. 

Accelerating pump stroke adjustment. Applies to single 
dual, or compound dual front carburetor. (There is no accel
erating pump on rear carburetor.) Three holes are provided in 
the Stromberg carburetor throttle lever for attaching the accel
erator pump rod, and two holes are provided in the Carter 
carburetor pump arm for attaching pump connector link. 

Stromberg: Rod should be connected in center hole for use 
with ordinary fuels. Where fuels are used which are high 
enough in volatility to cause a "staggering" or too rich a charge 
on acceleration, couple link in hole nearest throttle shaft. Hole 
nearest throttle shaft affords a shorter accelerating pump stroke. 

Carter: Link should be connected in outer hole for use with 
ordinary fuels. Where fuels are used which are high enough in 
volatility to cause a "staggering" or too rich a charge on 
acceleration, couple link in inner hole. 

Metering rod adjustment !Carter). With metering rod gauge 
(Tl09-153) installed in place of metering rod, bend lip of pump 
operating lever until it just contacts lip of metering rod arm 
when throttle valves are completely closed. Remove gauge and 
install metering rods. 

Heat Control, Gaskets, Starting Procedure 
Heat control. The portion of intake manifolds directly 

below each carburetor is connected to the exhaust system. See 
Fig. 1. The hot gases pass from the exhaust manifold (7) into 
the heat control valve body (8) where they strike the heat 
control valve and are deflected upwards into the heat jacket (6) 
and around the intake manifolds. The quantity of hot exhaust 
gases and consequently the amount of heat delivered to the h~at 
jacket is automatically controlled by a thermostat which 
governs the position of the heat control valve. The operation is 
somewhat similar to the Buick automatic heat control shown 
on page 99. Check closely to see that automatic heat control 
valve is not frozen9 as it will result in drastic loss of power 
and operation efficiency especially on compound carburetion. 

Gaskets (carburetor to manifold) all series. A molded in
sulating fibre gasket is used between the carburetor and intake 
manifold on all series. This gasket is same on all series because 
all carburetor flanges are of "three bolt" type as formerly used 
on Series 4()-50 engines. 

On engines with a rear carburetor, this heavy gasket is in
stalled between damper valve assembly and manifold. A thin 
gasket is used between damper valve and rear carburetor. See 
Fig. 3. 

Starting procedure-for all carburetor eql}ipment. (1) When 
en(]ine is cold: Depress accelerator pedal JUSt far enough to 
engage starter; (2) when engine is partially warm, hot or flooded: 
depress accelerator to floor and hold until engine fires regularly. 

ssee page 76 where "Individual Carburetor Specifications and 
AdJustment Instructions" can be obtained. These instructions, 
in addition to giving the carburetor adJustments and specifica
tions, also give the fast idle, unloader, and fuel level adJustments, 
etc. 

6Also referred to as "unloader," and "choke release." Purpose 
is to admit air to clear out the excess gasoline in the inlet mani
fold if, for any reason, during starting period, engine is flooded. 
This is accomplished by depressing accelerator pedal to floor at 
which time the throttle valve is opened wide and the unloader 
(lip on the throttle shaft lever making contact with the fast 
idle cam, rotating it) forces the choke valve partially open. 
The operation of the starter then clears out the manifold. 

7Also called "throttle valve stop screw." 
BAlso called "idle needle valve screw." 
~Method of freeing up frozen heat control valve_: (1) heat 

engine, (2) squirt household ammonia into carh b<·anng (do not 
inhale fumes), (3) tap each end of shaft ligh_tly, (4)_ work. shaft 
with fingers until free, (5) lubricate bcanngs with nuxturc 
of one part baking soda to three parts kerose1~e. Regular ha11rl 
oil cans are convenient for mixing and applymg. Shake well. 
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Meaning of abbreviations in this index.- adj.: adjustment; af.: affecting; alum.: aluminum; carb.: carburetor or carbure
on; cl.: clearance; comp.: compression; con.: connect.ing; cr's.: crankshaft; cyl.: cylinder; diap.: diaphragm; ex.: exhaust; 
1.: footnot.e; ft.: foot; Ins.: insert; lbs.: pounds; lit.: literature; lub.: lubrication; mech'l: mechanical; No.: number or numbers; 
: page or pages; pass.: passenger cars (a more correct term would be "pleasure" or "private" cars); perf.: performance; r.p.m.: 
~volutions per minute; specif.: specifications . 
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" fuel ratio. .. ... . . . . 6:3,12:36- 1241,1258 

" " analyzer... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
.ircraft engine carburetors, mixture control. . (Ins. No. 2), 118 

" " " (Stromberg) . . . . . (Ins. No.2), 117 
injection carburetor. . . . . . . . . . . . . 117 

.!coho! as a fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

.ltitude affects carburetion . .. .......... 11, 75, 84, 85, 91,96 
(p6, Insert No. 3) 

,merican National threads, coarse, fine................ 66 
" " pipe threads . . . . . . . . . . . . . . . . . . . . . . 66 

,nalysis of exhaust gases . . . . . . . . . . . . . . . . . . . . . . . . . . . 60-63 
,nti-knock fuels ... . . . ......................... . ... 65,69 

" " rating, meaning of. . . . . . . . . . . . . . . . . . . 69, 65, 106 
" percolating unit (Carter) ........ . . . . . . . . . . . . . . . . 79 

,s-Ke fuemer, purpose of. . .. . . . . . . . . . . . . . . . . . . . . . . . . 32 
,uburn and Cord supercharger.. . . . . . . . . . . . . . . . . . . . . . 105 

" carburetion, fuel and I ubrication system specif. . . 78 
,utomatic choke control, Carter (climatic control).. .. . . 81 

" " " Chandler-Groves. . . . . . . . . . . . . 84 
Delco-Remy 72, 96, 98,100-103, 106 
electric . . . . . . . . . . . . . . . . . . . . 89, 93 
make, different pass. cars . . . . . 78 
Sisson . . . . . . . . . . . . . . . . . . . . . 87, 86 
Stromberg . . .. 28, 29, 30, 31, 93, 106 
Zenith.. . .. ... . . . . . . . . . . . . . . 89 

manifold heat control (see "Engine manifold") 
" " " on what passenger cars 78 

starter control. . .. . .. ...... .. .... . ...... 99, 106 

B 
lalanced air venting of carburetor float bowl . . . . . . . . . 33, 45 
lall and Ball carburetor adjustments ... . ... . . 6, 7, 74, 85,112 
lattery, low or defective, how affects electrical system. . 109 

" make on passenger cars (1940). . . . . . . . . . . . . . . 114 
testing of .. . .. .. .... . .. . . . . . 109 (p4, Insert No. 4) 

lendix-Stromberg automatic choke (see 'Stromberg") 
" " carburetor (see "Stromberg") 

Ienzo! as a fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
loiling-points of gasoline, meaning of. . . . . . . . . . . . . . . . . 68 
loo,~let, engi!le bearings, how to service.. . . . . . . . . . . . . . 1315 

serv1ce manuals, etc.. . . . . . . . . . . . . . . . . . . . . . . . 76 
l.t.u., meaning of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Iuick air-cleaner and intake-silencer . ... . . .. .. . . . . 10, 11, 98 

" automatic choke control . ......... 96, 98, 100, 102, 103 
" heat control..... . . . . . . . . . . . . . . . . . . . . 99 

starter control .......... . ... . .... . . 99, 106 
carburetor a.nd adjustments . ... 8-12,74,91, 94, 96, 112 

" fuel and lubrication specif. . . .. 11, 57, 74,78 
make, model 57, 74, 78, 91, 94, 96, 98, 112, 121 

compound dual carburetion ...................... 121 
fuel pump and adjustments .......... 8-12,74,75, 112 
gasoline gauge.................... .. .... . . . ... 12 
inlet manifold .... ... ....................... .. 8, 98 
manifold heat control ....... . .......... ... . 9-10,98 
starting instructions. . . . . . . . . . . . . . . . . . . . . . . . . 10, 100 
vacuum-pump unit. . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

lutane and propane as fuels and refrigerant ......... 105, 106 
" carburetor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 

c 
~adillac air-cleaner and intake-silencer. . . . . . . . . . . . . . . 16, 78 

" automatic choke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
carburetor and adjustments ... .. . .. 16-20,74,75,91 

" fuel, lubrication system specif. . . . . . 74,78 
fuel pump .... .. . ............. .. . . ... . . 16, 74, 112 
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Capacity engine cooling system . ............ . . . . . . . . . . 115 
" " crankcase oil .. .... ................ 78, 115 

gasoline tanks . .. . ................... . . . . 78, 112 
Carbon causes pinging or spark knock: . . . . . (p6, Insert No. 3) 

" dioxide, product of complete combustion . . . .. . 61,64 
in heat-riser of intake manifold, how to remove . . 111 
increases compression-ratio . . .. . ... (p6, Insert No.3) 
monoxide, product of incomplete combustion ... 61, 64 
removal and valve-grinding, remarks on (fn. 6).. 108 

Carburetion, altitude, how affects 75, 84, 85, 91,96 (p6, Ins. 3) 
" complaints diagnosed . . . . . . . . . . . . . 38- 39, 83, 84 

dependent upon compression and igni tion . . 111 
Carburetor accelerating pump (see "Accelerating pump"} 

" acceleration poor, causes . . . .. ... .. 39, 80, 83, 117 
adjustment (see Index for make of carburetor) 

" 
" 

" and fuel consumption. 7, 38, 50, 55,64 
first check ignition, etc. 1255, 7, 35, 36, 

38, 46, 50, 80, 83, 90, 108, 109, 111 
(p3, Ins. 3; p4, Ins. 4) 

idle and fuel level. .... 74, 80,112,117 
relation to exhaust-gas analysis . . 60 

" " ignition timing . . . . 7, 46, 39 
air and fuel ratio ........ . ... 63, 1236, 1241, 1258 
" leaks, ill effects of. . . . . . . . . . . . . 1237, 1256, 113 
" venting "balanced". . . . . . . . . . . . . . . . . . . 45, 33 

aircraft engine .. . . ... .. ...... (Insert No.2) , 117 
" " injection type. . . . . . . . . . . . . . 117 

mixture control. . . (Ins. No.2), 118 
altitude changes 

11, 75, 84, 85, 91,96 (p6, Ins. No.3) 
automatic choke control (see "Automatic") 
"balanced" air venting, meaning of . . . . . . . . 45, 33 
cars used on, make and size 57, 74, 78, 80, 112, 114 
chart of troubles and remedies . . . . . . . . . . . . . 116 
checking, remarks on (footnote 17, p5, Ins. No. 4) 
choke button, purpose . . . . . . . . . . . . . . . . . . . . 13 

" control, automatic (see "Automatic") 
" operation should be checked . . . . . . . . 38, 36 
" poppet valve purpose . .. 36, 39, 70, 27, 30, 31 
" valve purpose .. 70, 117 (p1, Ins. No. 3; 

pl, 2, Ins. No. 4) 
climatic control. . . . . . . . . . . . . . . . . . . . . . . . . . 81 
cold carburetion, principle of ........ . ..... 31, 32 

" idle control, purpose of. . . . . . . . . . . . . . . 96, 97 
complaints diagnosed 38-39, 46, 1255, 80, 83, 84, 88 
cool air into carburetor instead of heated . . . . 5 
diagnosis .. . ..... . .. 38-39,46, 1255, 80, 83, 84, 88 
disassembly, cleaning, etc ... 19, 42, 51, 86 (p3, Ins. 

No.3; p3, 5, 7, Ins. No.4) 
downdraft, advantage of . . . . . . . . . . . . . . . . . . 30 
dual adjusting of .. . . .. .. . .. . 70, 75, 80, 92, 95, 96 

" synchronizing throttles . . . . . . . . . . . . . . . 35, 31 
economy complaints .. .. . . .... . . 7, 38, 55, 83, 117 
fast idle control, purpose of ...... 81, 84, 87, 88, 93 
flanges, S.A.E. . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
flat spot on acceleration, cause 39, 54, 55, 1241, 117 
float, fuel-level adj. (see the make of carb.) 

: : : " 7,i1,74,80,83,86,93,96,112 
gauge. . ......... .. . . .. . . . . 71 

: ~i~.h, one ;~ay to tell. . . . . . . . 11~ 
1f creeps . . . . . . . . . . . . . . . . . 7 a 

" improper adj.; symptoms 
54, 75, 83 (p5, Ins. No. 4) 

" sight bole plug. . . . . . .. . 93, 1245 
" too high; too low 7, 75, 54, 45, 83, 

88, 92, 113 (p5, Ins. No. 4) 
level too high; hot starting difficult . . . 88 
lip bent up lowers the fuel level . . . . . . . 113 
purpose of. . .... . . . ... . ......... 1245, 117 

for aircraft engines (Stromberg) . .. (Insert No. 2) 
" bus, truck, industrial eq., tractor, marine. 43 
" butane fuel ........ . ....... . . ... . . . 105, 106 
" governor use (Zenith). .. . . . . . . . . . . . . . . . 45 

fuel combustion, factors affecting . .. ..... 63, 1236 
" consumption, factors af. 38, 63, 50, 55, 84, 7, 111 
" economy poor. .. .. .. .. .. 38, 50, 63, 84, 7, 111 

feed systems ...... . . . ... 1303, 1307,8, 16,49 
(p7, Ins. No. 3) 

injection for aircraft engines (fn.) . . . . . . . 117 
level (see "Carburetor float") 

gaskets, check for air leaks . .. . .. 46, 83, 111, 1237 
gasoline consumption. . . . . . . . . 38, 63, 50, 55, 84, 7 
governor (see "Governor") 
high-speed complaints . . . . . . . . . . . . . 39, 55, 84, 117 
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Carburetor idle adjustment (see Index for the make) 
" " " passenger cars ... . . ... 74, 80, 112 

screw, do not force .... . 75,92,11:3 
controls . . . . . . 81, 84, 87, 88, 93, 95, 1 1 7 

" poor, some of the causes ...... 83,111,46,117 
idling and high-speed fuel flow . . ... ... . 91,92 

" produces high vacuum, causing ri cher 
mixture. . . . . . . . . . . 6:~ 

inclined, baffles help control surging . 91 
" effect of. . . . . . . . . . . . . . 45 

induction system, cold carburetion. 31, 32 
injection type for aircraft engines. . . . . . . . . . 117 
loads up ... .. ......... . 7, 80, 81,82 
make on pass. cars (1932-1940) 

57, 74, 78, 80, 112, 114 
manifold heat control (see ":\1anifold") 
manufacturers, addresses ef... . . . . . . . . . . . 42 
overhaul remarks on ...... . 112 (p3, 5, Ins. C\o. 4) 
parts, instructions when ordering. 27 

" tools, service li tera t ure. . . . . . . . . . 7 5, 71i 
when ordering, specify the size, etc. 27 

purpose of. . . . . . . . . . . . . . . . . . . . . . . . 12:36 
service requires training.. . . . 117,112,76 
specifications, pass. cars. . . 57, 7 4, 78, 80, 112, 114 
tester, exhaust-gas analysis. . . . . . . . . . . . 60 

" for mileage........................ 59 
vacuum .... . .. 65, 86,99 (p4, Insert No.3) 

testers .. ....... 59, 60, 65, 86,99 (p4, Insert No.3) 
throttle valve, purpose.. 1 Vi', 70 (p2, Insert No.4) 
tools, parts, and service literature . ..... 75, 76, 111 
troubles 

38, 46, 50, 55, 1255, 1299, 80, 83, 88, 111, 117 
average mechanic can correct. . . 112, 117 

vacuum, high at idling . . . . . . . . . . . . . . . . . . . . 6:3 
" test of . . ... 86, 99, 6:j, 119 (p4, Ins. No.3) 

wet fuel mixture, meaning of. 32 
Carter car starter switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 

" carburetor adj. 4, 6, 57, 74, 79, 8J, 112 (Ins. No.1 and 4) 
" automatic choke . . . . . . . . . . . . . . . . . 81, 82 

cars used on 57, 74, 78, 80, 112, 114 
climatic control . . . . . . . 81 
metering rod and gauge, purpose of 3, .'J, 79 

" " parts and service manuals. . 75,76 
Casinghead gasoline, how obtained. . . . . . . . . . 68 
Chandler-Groves automatic choke . . . . . 84 

" " carburetor, model "AOC-2," "A-2". 82,84 
" cars used on. . . . . . 78, 84 

Chevrolet air-cleaner and intake-sil encer . 5 (p5, 9, Ins. No.4) 
" cab-over-engine carburetor ...... (p6, Insert No.4) 

carburetor and adj .... 3-5, 74, 80, 112 (Ins. No.4) 
" make, model, size ..... 57, 74, 78,80,112 

engine ..... .. ... .. . .. ... . ....... (p7, Insert No.4) 
" cooling system and capacity. 115 (p9, Ins. 4) 
" crankshaft, con. rod bearings. 115 (p8, Ins. 4) 

cylinder head, tightening of . . (p5, Ins. No.4) 
fan belt adjustment.. . . . (plO, Insert No.4) 
horsepower and torque 114 (p8, Insert No.4) 
lubrication and oil capacity .. 115 (p8, Ins 4) 
manifold heat control ... 5, 78 (p5, Ins. No.4) 
service operations .... (p8, 10, Insert No. 4) 
thermostat (cooling system) (p10, Ins. No.4) 

" (manifold heat valve) (p5, Ins. 4) 
tune-up procedure .... 115 (p4, Insert No.4) 

" v~fve t~pi?et adjustment 115 (p5, Ins. No.4) 
t1mmg.................... 115 

fuel and lubrication system, specifications . . . 78 
" pump, make, and model 74,78,112 (p5, 10, Ins. 4) 

ignition timing and distributor 115 (p3, 5, 10, Ins. 4) 
" vacuum control ........ (p4, 10, Ins. No.4) 

manifold heat control. ..... 5, 78 (p5, Insert No. 4) 
oil capacity rear axle, transmission (p8, Ins. No.4) 
specifications . . . . . . . . . . . 114, 115 (p8, Insert No.4) 

" voltage regulator adjustment .... (p6, Insert No. 4) 
Choke, automatic control (see "Automatic choke") 

" butterfly valve, why off center .......... .. ... . 70,45 
poppet valve or air-bleeder, purpose 36, 70, 27, 30, 31,39 
valve, spring-loaded, Zenith . . . . . . . . . . . . . . . . . 45 

Chrysler automatic choke. . . . . .............. ... 87, 88, 78 
" carburetorandadj. 6,57,74,78,80,84,91,94,112 
" engine tune-up. . . 7, 84, 115 

fuel pump. 74, 78, 84, 112 
Cities Service power-prover. . . . . . . . . . . . . . . . . 61 
Climatic control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Coincidental operation of throttle and starting motor. . . . 100 
Cold carburetion, mea ning of. . ............ 31-32, 5 

" idle control, purpose of . . . . . . 96, 97 
Combustion, completeness of (table) . . . . . . . . . 63 

" factors affecting. . . . . . . . . . . . . 63, 1236 
" principle of. . . . . . . . . . . . . . . . . . . . . . 64, 1236 

Common complaints diagnosed (carburetion) 38--39, 83, 84, 55 
Compound nozzle theory e~plaine.d, Zenith. . . . . . . . . . . 43 
Compression and compressiOn-ratiO, pass. cars (1940) 114, 115 

" " " " tables 106 (p6, Ins. No.3) 
at various elevations in feet. . . . (p6, Insert No.3) 
check first, why ........ . 108 (p4, Insert No.4) 
controlled by four factors ... . (p5, Insert No.3) 
h?.w arrived at . .. : ...... . .... (p6, Insert No. 3) 

can be rmsed m engmes. . . . . . . . . . . . . . 106 
pressure of engines; referred to as "compression" 
ratio of engines , passenger cars (1940) . . . . . 114 
test .......... 108 (pii, Ins. ~o. :~; p4, Ins. ;\lo. -1 ) 

Condenser, four tests of. . . . . . . . . . . . . . . . . . . . . . 110 
Continental aircraft engines; fuel injection (fn.). 117 
Corrl and Auburn supercharger. 105 

" ~arburetor, fuel and lubrication specifications. 78 
Cracked gasoline, how obtained . 68 

D 
Decimal equivalents in inches and millimeters. . . . . . . . 66, 76 
D~tco-Re~y auto.matic choke control.. 72, 96, 98, 100- 103, 106 

serVIce manual . . . . . . . . . . . . . . . . . . . . . . 76 
starter control (Buick) .... . 99, (footnote 2) 106 

DeSoto Six carburetor . ... . ............ 6, 57, 74,78,112,114 
" " " fuel, lub. system specifications. 78 

" engine tune-up . . . . . . . . 7, 11 S, 112 
" fuel pump.. .. .. . .. . .. 74, 78, 8 t, 112 

Detonation ...... .............. ..... ... ...... 69, C5, l.l 1:~ 
Det,~oit-Lubr,jcator carbu~etor, Cadillac 12, 16 cyl. .. _ 17- 20 

cars used on .. . ...... o7, 74,78 
Ford V-8. 2-t- 2fi 

Distillation process, consists of. . . . . . f\8 
" specif. U.S. government motor gasuline. 68 

Dodge Six automatic choke (footnote). R7, 88 
" "carburetor. . . . . . . . . . . . . . . . . . . . f'i, :)7, 74, 78, 112 

" " fuel, lubrication sy~tem specif. . 78 
" engine tune-up . . . . . . . . 7, 11:), 112 

" "fuel pump... .... ...... .. 74,78,112 
Downdraft carburetor, advantages of. 30 
Drill sizes. . . . . . . . . . . . 66 

" " for taps. 66 

E 
Electric fuel gauge. . . . . . . . . . . . . . . . . . . . . . . . 12 
Electrical system make passenger cars (1940) 114 
End-point of gasoline, meaning ef 68 
Englehard air-fuel-ratio analyzer . . . . . . . . . . . . . . til 
Engine bearing booklet; how to service. . . . . . . . . . . . . . . 131.') 

compression-pressure; comp.-ratio (see "Compression") 
connecting-rod removal from pass. car engines. . . 115 
cooling-system thermostat .. . (p9, 10, Ins. 4; p8, Ins. 3) 
crankcase oil capacity ....... .... .... .... . . . . 78, ll.5 
cylinder-head alum. corrosion, remarks on (p6, Ins. 3) 

" " material passenger cars (1940)... . . 114 
tightening of ..... (p6, Ins . 3; p5, Ins. 4) 

fuel combustion, factors affecting ........... 6:3, 1236 
" consumption, factors of ... 63, 38, 50, 55, 84, 7, 111 
" pump (see "Fuel'pump") 

gaskets, check air leaks; replacing 1236, 46, 110, 111, 99 
hard steering, pointers on ..... . ... . . 1299,38, 1256, 88 
hesitation or fiat spot on acceleration .. 39, 54, 55, 1241 
ignition and valve timing (see "Ignition," "Valve") 
loses speed and power, causes of ........... 39, 55, 64 
lubrication specifications. . . . . . . . . . . . . . . . . . . . . . 78 
manifold gaskets, checking air leaks. . 1237, 46, 111, 99 

" heat controls. . . . . . . . . 5, 9, 30, 31, 87, 98, 111 
(p5, Insert No. 4) 

vacuum test ... 86,99,119 (p4, Insert No.3) 
with exhaust-heated hot spot. . . . . . . . . . 30 

oil cleaner, make on passenger cars (1940). . . .. . . 114 
" filler cap, cleaning of ........ (fn. p4, Insert No. 3) 
" pressures. . . . . . . . . . . . . . . . . . . . . . . . . 78 
" relief valve opens (pounds pressure) . . . . . . . . . 78 
performance, economy, factors af ............ 108- 111 

(p4, Insert Nos. 3, 4) 
" depends upon three things . . 108 

piston displacement, passenger cars (194.0) . . . . . . 114 
r.p.m. and how to find . ... .... 114 (p3, Insert No.4) 
specifications, passenger cars (1940) ..... . .. . 114, 115 
stalls when idling. . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
starting cold, why throttle is not fully open ... 69, 1238 

" difficult, hot engine. . . . . . . . . . . . . . . 96, 80, 88 
difficulties .. 125(), 1299, 38, 96, 98, 88, 101, 103 

troubles common complaints 38-·39, 1255, 46, 80, 83, 88 
" ' due to poor compression, ignition . . . . 108- llO 

tune-up ...... ......... ......... 7, 46, 75, 87, 8;~. 108 
(p3, 5, Ins. No. 3; p4, Ins. No. 4) 

" " definition and procedure ..... 108 (p4, Ins. 4) 
" literature, service manuals, etc . ...... . 76, 111 
" specifications passenger cars (1940) .. 11.'5,112 

" " testing equipment. . . . . . . . 108, 65, 76, 7.5, 119 
vacuum test of intake manifold .. 86,99 (p4, Ins. No.3) 
valve and ignition timing (see "Ignition," "Valve") 

" dimensions engines pass. cars (1940) . . . . . . 115 
" why consumes more gasoline when cold. 69, 1238 

Ensign carbur~tor for butane. . . . . . . . . . . . . . . . . 105, 10? 
Essex automatic heat control . . . . . . . . . . . . . . . . . l:J 

" carburetion and induction system. . . Hi 
Ethyl gasoline, how made and advantage .... .. · ....... 69, 6.5 
Exhaust gas analysis, relation to ca~?ure~or adJ ... · ... ,; . 6Q-63 

" manifold heat control (see . ngme mamfold ) 
" pipe diameters, passenger cars. . 78 

F 
Factors affecting carb. 1209,7, 46, 50, 108-111 (p3, 4, Ins. :3, 4) 

" " eombustion ...................... 6:~. 1236 
" Pngine perf., economy 108- 111 (p4, Ins. 3, 4) 

gasoline f'onsumption :38, f)!,;,(), :if>, 8-t, 7, 111 
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Fast-idle control, purpose of. . . . 81, 84, 87, 88, 89, 9:{ 
Filter for oil, make used on passenger cars. 78 
Flame-arrester . . . . . . . . . . . . . . . . . 5 
Flat spot on acceleration, causes .. . ........... 39, 54, 55, 1241 
Float fuel-level adjustments (see "Carburetor floa t") 
Flowscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Ford 4-cylinder car fuel and carburetion system . 49-52 

" " " " " gauge . 49 
" governor. 51 
" pump. . . . . . . . . . . . . . . . . 49-50 

Ford model "A" fuel and carburetionsystem .. .. (Insert No.1) 
Ford V -8 a ir-cleaner a nd carburetor-silencer 73 (p4, 9, Ins . No.3) 

" " carburetor and adj ..... 71,74,78,112(InsertNo.3) 
" " manifold .... 70, 71 (p9, Insert No.3) 

" chassis lubrication ... .. ........ (plO, Insert No.3) 
" engine cooling system and capacity.... . . . . . . . 115 

(p8, 10, Insert No.3) 
crank. and con.-rod bearings 115 (p10, Ins. 3) 
cyl-head alum. corrosion, due to (p6, Ins. 3) 

" " removal and t ightening of 
(p6, Insert No.3) 

fan-belt adjustment. . . . . (p8, Insert No.3) 
horsepower and torque (lbs. ft.) . . . . . . 114 
. . . . . (p8, Insert No. 3~ 
1gmt10n timmg. . . . . . . . . . . . . . . . . . . . . . 11 a 
lubrication and oil capacity .. 115 (p8, Ins. 3) 
service operations . ... .. 71 (p5, Insert No.3) 
thermostat (cooling system) . .. . (plO, Ins. 3) 
tune-up specifications. . . . . 115 (Insert No.3) 

" valve-timing and tappet cl .. 115 (p10, Ins. 3) 
fuel and carburetion system..... (1932) . 2Q-26, 57 

" " " " " (1934, 1935) 7Q-71 
(1940) 112, 114 

(Insert No.3) 
gauge. . . . . . . . . . . . . . . . . . . . . . . . . . 21-23 
pump and service operations 

20- 21, 112 (Insert No. 3) 
system, how to test. 26 (Insert No.3) 

" specifications 
114, 115, 112, 74, 78, 57 (p8, Insert No.3) 

Franklin carburetion system. . . . . . . . . . . . . . . . . . . . . . . . . 32-33 
" low pressure supercharging. . . . . . . . . 32 

pressure air-cooling . . . . . . . . . . . . . . . . . . . 32 
spot-controlled temperature. . . . . . . . . . . . . . . . . . 33 

Fuel, alcohol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
" air ratio for mixture. . ..... 63, 1236, 1241, 1258 

anti-knock.. . . . ............ .. ..... 65, 69 
benzol ............. . . . . . . . . . . . . 69 

" butane and propane. . . . . . . . . . . . . . . . . . . . . 105 
combined refrigerant and engine fu el . . . . . . . . . . . . . 106 
combustion, factors which affect .. .. . ......... 63, 1236 
consumption, factors which affect 38, 63, 50, 55, 84, 7, 111 
denatured alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
filter or gasoline-cleaner. . . . . . . . . . . 8, 16, 84 
(gasoline) lines restricted, effect of. . 111 
gauge, electric .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

" hydrostatic .... . .. ..... . . ........... 21-23,49 
grain alcohol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

" injection (fn.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 
" level adjustments .... 45, 74-75, 80, 83, 86, 93, 96,97, 112 

octane, rating of. . . . . . . . . ........... ... . 65, 69, 106 
" propane and butane. . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 

pump .................. 8, 16, 20, 49, 74, 75, 78, 84, 112 
(Insert No. 1; p7, Insert No. 3) 

and vacuum pump combined. . . . . . . . . . . . . . 8 
bench te>t. . ..... (p8, Insert No. 3) 
capacity test. . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 5, 84 
diaphragm, down movement draws fuel 

(p10, Insert No.4) 
leaky, draws oil from crankcase. . 111 
up movement forces fuel. (plO, Ins. 4) 

information in general. ............ .... . . 75,111 
make and tjYpe on 1935, 1937 pass. cars ... . 74,78 

" " ' " 1940 pass. cars ....... 112, 114 
pressure and suction test . .. . 75,84 (p7, Ins. No.3) 

" too low-too high 
75, 111 (p5, Insert No.4; p7, Insert No.3) 

servicing of .. . 11, 21, 50, 75,84 (p7, Insert No.3) 
testers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 
testing ........... .... 12, 75,84 (p7 , Insert No.3) 
troubles .. . .... 12, 21, 50, 75,84 (p7, Insert No.3) 

" vacuum t est . .. .. . .... . ....... (p7, Insert No.3) 
quantity of heat (B.t.u.).. . . . . . . . . . . . . . . . . . . . . . . 64 
questions and answers on. . . . . . . . . . . . . . . . . . . . . . . 68 

" systems, different cars. . . . . . . . . . . . . . . . . . . . . . . . . . 78 
ta';}k Ply~outh, draining of. . . . . . . . . . . . . . . . . . . . . 85 

repair ... . .. . . . . . . . . . . . . . . . . . . . . . . 69 
temperature, effect on its volatility ....... . . . 68, 69, 39 
used as a refrigerant. . . . . . . . . . . . . . . . . . . . . . . . 106 
vaporization . . . . . . . . . . . . . . . 64, 65, 68, 1236, 1238, 5, 32 

" volatility, meaning and test of. . . . . . . . . . . . . . . . . . 68 
Fuemer, As-Ke, purpose of. . . . . . . . . . . . . . . . . . . . . . . . . . 32 

G 
Gas analysis, exhaust. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Q-63 

" pockets or vapor locks, causes of . ..... .. .... . 69, 39, 5;') 
Gaskets, check air leaks; use new ones. . . . . . . . . 46, 110, 111, 9!) 
Gasoline and air mixture proportion of . .. 63, 1236, 12-H, 12!J8 

Gasoline anti-knock . . ... . ..... . .... .. .............. 6.5, 69 
" " " rating. . . . . . . . . . . . . . . . . . . . . . . . . . 65, 69 

blend .... . ........ . .. ............ ...... ... 68 
boil,~ng in .carburetor. or fuel lines, effect of . . . . . 69 

pomts, meanmg of . . . . . . . . . . . . . . . . . . . 68 
carbon and specific gravi ty . . . . . . . . . . . . . 68 
casinghead. . . . . . . . . . . . . . . . . . 68 
cleaner or filter ......................... ... 8, 16 
consumption, factors affecting 38, 63, 50, 55, 84, 7, 111 
cracked. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
distillation of and process. . . . . . . . . . . . . . . . . . . . 68 
effect of warm weather on ......... .... .. 39, 69, 68 
end-point, meaning of . . . . . . . . . . . . . . . . . . . . . . . 68 
Ethyl, how made .. . ....................... 69, 65 
fuel line, checking of . . . . . . . . . . . . . . . . . . . . . . 84, 111 
gauge, electric. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

" hydrostatic ...................... 21-23,49 
grades or classes of. . . . . . . . . . . . . . . . . . . . . . . . . . 65 
heat in (B.t.u.'s.)... . . . . . . . . . . . . . . . . . . . . . . . . 64 
how made.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
initia l boiling-point, meaning of. . . . . . . . . . . . . . 68 
is a product of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
mileage testers. . . . . . . . . . . . . . . . . . . . . . . 59 
motor-fuel V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
octane rating of ... .... ............... . .... 69, 65 
questions and answers on. . . . . . . . . . . . . . . . . . . 68-69 
specific gravity of. . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
still for testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
straight-run. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
substitutes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
tank capacities, passenger cars . ..... . .. .. .. 78, 112 

: drai~ing of, Plymouth . . . . . . . . . . . . . . . . . . 8.5 
repair. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

temperature effect on the volatility of ..... 68, 69, 39 
ten per cent over-point, meaning of. . . . . . . 68 
tester for mileage . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
three classes or grades. . . . . . . . . . . . . . . . . . . . . 65 
U.S. government motor gasoline . ....... 68 
vapor l ock or gas pockets, causes of... . . 6!), 39, 55 
vaporization of ..... . ...... . ... .. ..... 68, 6-1, 1238 
volatility, meaning of . . . . . . . . . . . . . . . 68, 39 
warm weather and hot-spot, effect on. 39, 69, 68 
weight of . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

" why more used in starting cold engine . . .. 69, 1238 
Generator and voltage regulator, checking 109, 110 (p6 , Ins. 4) 

" troubles, remarks on .... . .... 109 (p6, Insert No.4) 
Governor for carburetors . . . . . . . . . . . . . . . . . . 44, 45, 51, 33, 48 

" literature on, where to obtain. . . . . . . . . . . . . . . 76 
Graham carburetor specificatioRs ............. 57, 74, 78, 112 

" fuel and lubrication system, specifications. . . . . . 78 
specifications (1940) ........ .............. 114, 115 
supercharger. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 

H 
Heat control, manifold (see "Manifold heat control") 
Hesitation on acceleration, cause of . . ....... 39 , 54, 55, 1241 

" or flat spot, cause of . ............. 54, 55, 39, 1241 
Hg., meaning of (footnote).. .. . . . . . . . . . . . . . . . . . . . . . . . 119 
High-speed fuel path of carburetor. . . . . . . . . 7fJ , 82, 89, 92, 95 
Hot spot, exhaust-heated . .. .. . .............. .. 30, 39, 1240 
Hudson carburetors. . . . . . . . . . . . . . . 13, 57, 74, 78, 80, 112, 114 

" fuel and lubrication system specifications... . . . . 78 
" pump, make and model ....... . .. ... 74, 78, 112 

specifications ................... . ..... ... 114,115 
Hydrocarbon engine, why termed. . . . . . . . . . . . . . . . . . . 68 

" fuel, why termed . . . . . . . . . . . . . . . . . . . . . . . 68 
Hydrostatic fuel gauge ... . . ...... .... .. ....... .. 21-23,49 

Idle adjusting screw, do not force and way ... ... .. 92, 75,113 
" adjustments (see also make of carburetor) ... ... . .. 74,80 

control cold, purpose of. . . . . ............ . .... 96, 97 
" " fast, purpose of ........ .. ...... 81, 84, 87, 88,93 

Ignition breaker-contact points too wide-too close (p4, Ins. 4) 
" " " " troubles. . . . . 109 (plO, Ins. 4) 

spring tension too weak . . . . . . . 109 
centrifugal spark advance ..... 110 (p10, Insert No.4) 
condenser, four tests of . . . . . . . . . . . . . . . . . . . . . . 110 
depends upon .... ... .. ....... ... . ........ 109, 110 
distributor and troubles ... 109,110 (p10, Insert No.4) 
spark plug, relation to fuel consumption .. ... . 65, 38 
timi'ng, passenger cars (1940). . . . . . . . . . . . . . . . . 115 

" relation to lack of power .... 7, 39, 55, 65, 1241 
remarks on. . . . . . . . . . . 110 (p5, Insert No. 4) 

troubles, some of the causes ............... 109, 110 
vacuum spark control .... 110, 111 (plO, Insert No. 4) 

Inches of mercury, meaning of. . . . . . . . . . . . 119 
Initial boiling-point of gasoline, meaning of. . . . . . . . . . . . 68 
Intake air-silencers (see "Air-cleaner and intake-silencer") 
Intake manifold (see also "Manifold") 

" " test for air leaks ... 46,111,99 (p5, Ins. No.4) 
vacuum test ..... .. . 86,99 (p4, Insert No.3) 

Internal combustion engine, why termed. . . . . . . . . . . . . . . 64 
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L 

LaSalle carburetor and adj ...... 16, 57, 74, 78, 80, 91,112, 114 
" fuel and lubrication system, specifications.. . . . . . 78 

" pump, make and car specifications 74, 78, 112, 114 
Lincoln V-8 carburetor ............................. 35, 57 

" V-12 carburetor and adjustments ........ . 34, 74, 112 
" fuel pump make, model, specif. .. 74, 78, 112, 114 

Zephyr carburetor ..... . . (Insert No.3), 112,78, 114 
" " fuel, lub. system specif... . . . . 78 

. " " specifications ................. . 114,115,112 
Loss of speed, power, excessive fuel consumption ... 38, 55, 6:~ 
Lubri<;,ation cha~sis, ~!lake, type. . . . . . . . . . . . . . . . . . . . . . 78 

engme, ml pressures . . . . . . . . . . . . . . . . . . . . . . 78 
" " relief valve pressures at which opens 78 

" S.A.E. No. recommended . . . . . . . . 78 
specifications, passenger cars .. .. , . . . . . . . . . 78 

M 
Make of automatic choke on passenger cars. . . . . . . . . . . . 78 

" " engine accessories on pass. cars.. . ..... 78, 114, 115 
" supercharger on passenger cars . . . . . . . . . . . . . . . 78 

Mantfold h~,at conf.rols (see "Engine manifold heat control") 
types on passenger cars . . . . . . . . . 78 

Marine engine carburetor. . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Marvel carburetors .......... .. 8, 11,13-15,57,74, 94, 96,98 

" heat control. ..................... .. 9-10,98, 13-15 
l\•Iercury carburetor. . . . . . . . . . . . . . . . . . . . . 112 (Insert No. 3) 

" specifications .. ... ........... . ...... 114,115,112 
McCord refrigerating-fuel system. . . . . . . . . . . . . . . . . . . . . 106 
Mileage-testers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Millimeters to decimals and inches. . . . . . . . . . . . . . . . . . . . 66 
MotQ Vita combustion indicator . . . . . . . . . . . . . . . . . . . . . . 60 
l\1 uffier, make on passenger cars . . . . . . . . . . . . . . . . . . . . 78, 114 

0 
Octane rating of butane and propane.............. ... . 106 

" " " gasoline . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.5, 69 
Oil-bath air-cleaner (see also "Air-cleaner") ... . .... .. .. 73, 86 

" cleaner, make passenger cars (1940).... . . . . . . . . . . . . 114 
" cooler, make used on passenger cars . ... .... .... ... . 78 
" drawn from crankcase by defective fuel-pump diap. .. 111 
" filter, make passenger cars . . . . . . . . . . . . . . . . . . . . 78 

pressures, engines passenger cars. . . . . . . . . . . 78 
" relief valve opens on passenger cars. 78 

Oldsmobile automatic choke control. . . . . . . . . . . . . . . . . 30 
" " heat control. . . . . . . . . . . 30 

carburetion and induction system. . . . . . . . . . . 30 
carburetor and adjustments. 57, 74,7 5, 78, 80, 112 
fuel and lubrication system specifications. . . . 78 
mechanical and tune-up specif. (1940) .... 114, 115 

p 
Packard car specifications (1940) ................. . 114, 115 

" carburetor and adj . .. .. 57, 74, 75, 78, 80, 83, 112, 114 
engine valve and ignit ion-timing. . . . . . . . . 115, 83 
fuel and lubrication system specifications. 78 
specifications, mechanical and tune-up . . . . . 114, 11 .') 
Twelve, fuel and lubrication system specif.. 78 
Twin-six, automatic choke control . . . . . . . . . 31- 32 

" " carburetion and induction system. . . 31- 32 
" cold carburetion system . ... .. .. .... 31- 02 

Passenger-car specifications (1940).... . . . . . . . . . . . . . . 114, 11.5 
Penberthy mileage-tester or fiowscope . . . . . . . . . . . . . . . 59 
Pipe threads, American National. . . . . . . . . . . . . . . . . . . 66 
Piston displacement, passenger car engines (1940) . ... . . . 114 
Pitch, depth, and fiat of threads . . . . . . . . . . . . . . . . . . . . . . 66 
Planetary drive assembly (supercharger)... .. . . . . . . . 105 
Plymouth air-cleaner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 

" automatic choke. . . . . . . . . . . . . . . . . . . . . . . . 86, 87 
carburetor and adjustments .. 6, 7, 57, 74, 78, 85, 1 12 
engine tune-up.......... . . 7, 87, 115,112 

" vacuum test . . . . . . . . . . . . . . 8li 
valve clearance and timing .. .. . . . 7, 87,115 

fuel pump, make and servicing . . 7-.l, 78, 84, 112 
ignition timing. . . . 7, 87, lL) 
manifold heat control. . . . . . . . . . . . . . . . . . 87 
specifications (mechanical and tune-up) . 114, 115 
vacuum test of engine intake manifold. . . . . . 86 

Pontiac automatic choke, make . . . . . . . . 78, 80, 81 
" carburetor and adjustments ... . .... 57, 78, 80, 74, 112 

fuel and lubrication system, specifications. . . . . . . 78 
Poppet choke valve ......... . .......... 36, 09, 70, 27, 30,31 
Power and speed, lack of, causes ...... ..... ....... 39, 55, 51 

" prover ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Pre-ignition and spark knock, difference. . . . (p6, Insert No.3) 
Propane and butane as fuels. . . . . . . . . . . . . . . . . . . . . . . . . 105 
Pump,accelerating,actionof .... 71, 28, 33, 35, 36, 4, 19, 41, 

79, 82, 92, 95 (Inserts :r\os. 1 and 2) 
difficul t ies diagnosed 8J, 8:3 , ~5. 97 

fuel (see "Fuel pump") 

Q 
Questions and answers on fuels . . . . . . . . . . . . . . . . . . . . . . 68, 69 

R 
Refriger!l.tion from fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 
Rela~ion ~f compression-pressure to compression-ratio. . . 106 

exhaust-gas analysis to carburetor adjustment 60 
" ignition timing to carburetor adjustments 

38,7,26,46,50,51,55,65 
" " spark plugs to fuel consumption ........... 65, 39 

Road test as a final tune-up test ....... 108 (p6, Insert No.4) 

s 
S.A .E. carburetor flanges . . . . . . . . . . . . . . . . . . . . . . 58 

" recommended lubricant number ........ .. : : :: :: 78 
Schebler carburetor, model ''T". . . . . . . . . . . . . . . . . . . . . 55-.56 

" " " "U," "S-Duplex" ... (Insert No.1) 
S~rvice manuals and literature . . . . . . . . . . . . . . . . 76 
SISson automatic choke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87, 86 
Spark knock and pre-ignition, difference ... (p6, Insert No. 3) 
Sp:rk pl,}lg cables, remarks on. . . . . . . . . . . . . . . . . . . . . . . . 109 

gap too close-too wide . . . . . . . . . . . . . . . . . . . 110 
relation to fuel consumption . . . . . . . . . . . . . . 65, 39 
sizes, different cars ...... . . . . . . . . . . . . . . . . . . 115 
tightening of (footnote 14). . . . . . . . . 110 
too hot-too cold. . . . . . . . . . . . . . . . . . . . . . . . . 110 
use new gaskets ..... ..... . 110 (p4, Insert No.4) 
why close to ex. valve (Chevrolet) ... (p10, Ins. 4) 

Specific gravity of gasoline explained. . . . . . . . . . . . . . . . . . 68 
Specifications carburetors (1932-1940) .. 57, 7-!, 78 80 112 114 

" engine, fuel,lub. systems pass. cars '(19,37) ' 78 
fuel pumps (1935, 1937, 1940) ...... 74, 78, 112 
passenger cars (mech 'l, tune-up 1940) . . 114,115 

Speed and power, lack of, causes ........... . .. 39, 55, 51,64 
Spot-controlled temperature of engine, meaning. . . . . . . . 33 
Starter control, Buick .................. ... . .. ..... 99, 106 
Starting engine, difficulties (see "Engine") 
Stewart vacuum fuel-feed system ........... ... .. 1303-1307 

" -Warner vacuum tank,leverless type ... (Insert No.1) 
Straight-run gasoline, how obtained. . . . . . . . . . . . . . . . . . . 68 
Stromberg accelerating pump, adj .. .. 28, 33, 35, 41, 71, 91, 116 

" aircraft carburetors . . . . . . . . . . . . (Insert No. 2), 117 
automatic choke control ..... 28, 29, 30, 31, 93, 106 
carburetor adjustments 

" 
" 

. 3,?• 3~\ 41, 71, 7 4, 92, 112, 117 
chart senes AA . . . . . . . . . . . . . . . 116 
inj ection type for aircraft engines. 117 
model "AA-25" downdraft . . . . . . . 91 

" "AAOV-1" downdraft ...... 94 
"AAV" downdraft .... .. 116,117 
"D" downdraft ... (Insert No.2) 
''DD" downdraft. 35 (Ins . No.2) 
"EE" downdraft ... 31, 32, 70,71 
"SF" updraft . . . . . . . . . . . . . 33 
"U" updraft . . . . . (Insert No. 1) 
"UR" updraft .. .. . .. .. . . 36-39 
"UUR-2" updraft ........ 39-42 

parts and service manuals. . . . . . . 7 5, 76 
series "AA" downdraft aerotype . 94, 117 

" "E" downdraft .. ... ... 27, 74, 78 
troubles diagnosed ...... . .. 38, 39, 117 
used on cars (1932, 1935) .. ... ... 57,74 

" " " " (1937, 1940) 78 91 112 114 
injection carburetor for aircraft engines' ... '. . . ' 117 

Studebaker carburetor and fuel system, specifications ... 78, 80 
" " idle and fuel-level adj . . . ... 74, 80, 112 
" spe.cifications (mechanical and tune-up) . . 114, 115 

Stumble, meamng and cause of. . . . . . . . . . . . . . . . . 54, 41 
Supercharged Franklin Airman. . . . . . . . . . . . . . . . . . . . . 32 
Supercharger, advantage, definition of. ........ ... 104, 13, 10 
Superchargers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32, 78, 104, 105 

T 
Table of analysis of exhaust gases. . . . . . . . . . . . . . . . . . . . 63 

" " carburetors and fuel pumps, 1932-1940 pass. cars 
57. 7-l, 78, 112 

" compr,~ssion and co.mpression-_ratio 106 (p6, Ins. No.3) 
at vanous elevatiOilS ... (p6, Ins. No.3) 

" decimal equivalents, inches and millimeters . .. 66, 76 
dnll SIZes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 

" miles per gallon of gasoline at various speeds. . 64 
percentage of completeness of combustion .... . . 63 

" specifications passenger cars (1940) . . . . . . . . . 114, 115 
" vacuum readings at various elevations . . . (p4, Ins. 3) 

T ap-drill sizes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
Terraplane carburetor and fuel-system, specif ....... 74, 78, 80 
Testing (see "Carburetor," "Engine," "Fuel pump") 

" equipment, tools, service literature 65, 7 5, 76, 108, 119 
gasoline combustion (exhaust-gas analysis) 6Q-63 

" consumption (miles per gallon) . 59 
volatility. . . . . . . . . . . . . . . 68 

vacuum (see "\'acuum") 
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Tetraethyllead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Thermostat, Carter climatic control. .. . . . . . . . . . . . . . . . . 81 

cooling system . ... . .... (p10, Ins. 3; p10, Ins. 4) 
Delco-Remy automatic choke ... .. . . 98, 100,103 
for choke and auxiliary a ir . . . . . . . . . . . . . . . 17 
manifold heat control. ........ 30, 31, 87, 99,111 

(p5, Insert No. 4) 
Stromberg automatic choke ...... .. . . 28, 93, 106 

Threads, American National coarse and fine. .. . ...... .. 6() 
" pitch, depth, and flat. . . . . . . . . . . . . . . . . . . . . . . 66 

Tightening cylinder heads . . . . (p6, Ins. No.3; p5, Ins. No.4) 
" spark plugs (footnote 14) . . . . . . . . . . . . . . . . . . 110 

Tillotson carburetor, model " J" and service pointers ... 54-55 
" " " "U-1-A" and "DY-lA" ... 90,112 

Tools, testing equipment, service literature .. ..... 108, 76, 111 
Troubles, automatic choke control . . . . . . . . . . . . . . . . 28-29, 73 

" carburetor 
38, 46, 50, 55, 1255, 1299, 80, 83, 88, 111, 117 

chart, Stromberg series "AA"...... 116 
engine, how to locate (see also "Engine") . . 1255, 38 

" fuel pump .. ..... 12, 21, 50, 75, 84 (p7, Insert No. 3) 
Tune-up of engines (see "Engine tune-up") 

u 
Uni ted States government motor gasoline, speci f. of ... 68 

v 
Vacuum, controlled by atmospheric pressure .. (p4, Ins. No.3) 

" fuel-feed system, Stewart ... . ........... 1303-1307 
gauge reading when adj. carburetor 86, 99 (p4, Ins. 3) 
ignition control, check of .... 110, 111 (p4, 10, Ins. 4) 
pump and fuel pump combined. . . . . . . . . . . . . . 8 
reading for various elevations . ... (p4, Insert No.3) 
tank lever less type. . . . . . . . . . . . . . . . . (Insert No. 1) 
tester for carburetor adjustments .. ... 65, 86, 99, 119 

" (mercury column), how it works . . ..... . 119 
Valve-grinding and carbon removal, remarks on (fn. 6) . . 108 

" tappet adj. and clearances ...... 109, 115 (p5, Ins. No.4) 
timing ......... 115 (p10, Insert No.3; p5, Insert No.4) 
troubles which affect compression . . . . . . . . . . . . 108, 109 

Venturi ........ 1242, 1254, 48, 46, 88, 117 (p 1, Insert No. 4) 

Voltage-regulator, troubles of . . .. ..... 110 (p6, Insert No.4) 
Vapor lock, meaning and cause of. .. . . . . . .... . . 69,39 
Vaporizing or evaporating fuel . . . . . . . 64, 65,681 1238 
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Wheatsone bridge, principle of . . . . . . . . . . . . . . . . 60 
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" " " " and adjustments 1940 112 
specifications 1940 . . 114, 115 
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automatic choke. 89 
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updraft.. ........... 43-46 
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OTHER HELPFUL BOOKS , 
BY THE PUBLISHERs oF Dykes 

Here is a selection of books of the same high quality and help-
fulness as Dykes famous Auto Book. These books have already 
helped thousands to the success they enjoy and are used by 
more than 200 trade and technical schools. 
Order from this list. Prices include prepaid delivery. 
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By ALTHOUSE and TURNQUIST. 
A timely book covering entire 
field of household refrigeration. 
Rapidly g r ow i n g industry. 
Many servicing and repair jobs 
for experts. Learn it with the 
aid of this book. Packed with 
simplified, practical and usable 
information on installation and 
service on every type of equip
ment. 928 pages. There are 17 
full page plates in 4 to 8 colors 
and 408 illustrations. Flexible binding. Price $5.00. 

AIR CONDITIONING 
By E. W. RIESBECK, M.E. A thorough and authoritative 
book covering fundamentals, installations, ozone facts. 
New field with big possibilihes. Opportunities open 
everywhere for those who are prepared. Written in non
technical language. 450 pages. 145 illustrations. Price 
$3.50. 

ELECTRICAL TROUBLE SHOOTING 
(Motor Car and Airplanes.) By A. H. PACKER. Most com
p lete and informative book on the subject. Over 600 
pages. Flexible binding. Price $4.00. 

ELECTRONIC TELEVISION 
By GEORGE H. ECKHARDT. A practical and informative 
book covering both transmission and reception of leading 
methods for technical men, students, experimenters, en
gineers. 182 pages. 80 illustrations. Price $2.50. 

THE AIRCRAFT FLIGHT INSTRUCTOR 
By CAPTAIN .tUCHARD DUNCAN. Complete flying course 
in book form, containing exactly the instruction and in
formation the beginner needs. Gives basic principles of 
flight, discusses ships, motors, use of instruments, etc., 
right on through to advanced flying, acrobatic and blind 
flying. 250 pages, 112 illustrations. Price $2.50. 

PRACTICAL AIR NAVIGATION AND 
METEOROLOGY (NEW EDITION) 
By CAPT. R. DUNCAN, M.C. Presented in 
a simple non-technical way without the 
use of mathematical problems. Covers use 
of charts, maps and all aircraft instruments 
and gives special emphasis to night and 
long distance flying. 243 pages. 80 illus
trations. Flexible. Price $3.00. 

AIRPLANE WELDING<NewEditionl 
By J, B. JOHNSON, M.E This book shows 
how welding enters into aircraft design
how ships are fabricated and built with 
welds-it shows you how to make all the 
different kinds of welds. 325 pages. 200 
illustrations. Flexible. Price $3.50. 

AUTOMOBILE BODY 
AND FENDER REPAIRS 
By C. E. PACKER. One of the 
best paying ends of the auto
mobile repair business today is 
body and fender work. And 
this new book, covering every 
phase of this work is the help 
the mechanic needs to get into this profitable business. 
Covers the use of tools and equipment, gives approved 
methods, describes materials and shows how to actually 
do a professional job, operate a shop, etc. The very 
latest information and pictures on all interior and ex
terior body work and fender repairs. Flexible binding, 
325 pages, 232 illustrations. Price $3.00. 

VOCATIONAL MATHEMATICS 
(Shop Arithmetic) The study of mathematics 

need not be difficult or tire
some. On the contrary, it is a subject easy to master 
... live . . . fascinating . . . interesting ... as pre
sented in VOCATIONAL MATHEMATICS by HERMAN 
G. SCHUMACHER. Starting with a simple explanation 
of digits and numbers, he makes clear in a practical, 
concise and simple way, the subject of mathematics, a 
requirement for success in every trade and profession. 
137 pages. 204 illustrations. Price $1.50. 

HOUSE WIRING 
By WOLBER and ROSE. Explains all approved methods 
for wiring homes and all buildings. Thorough and com
plete with simplified, clear explanations. Practical work
ing manual for student and electrician alike. 400 pages. 
669 illustrations and 150 line drawings. Price $2.50. 

POWER WIRING 
By WOLBER and ROSE. Two volumes, sold separately. 
Every type of Power Wiring is covered. All types of 
motors and generators are made as plain as though 
you had these machines before you to work on. SOC 
pages. Over 500 illustrations in each volume. Flexib!f' 
binding. A.C. Power Wiring. $4.00. D.C. Power Wiring 
$3.50. 

STUNT FLYING 
By CAPT. R. DUNCAN, M.C. Practical Manual of Fly· 
ing. While covering thoroughly all sorts of stunt, ex
hibition a nd speed flying, Captain Duncan's book is in 

reality a practical manual of every day fly
ing and is recommended to the student flyer. 
175 pages. 32 illustrations. Price $2.50. 

MODERN STORAGE 
BATTERY PRACTICE 
By ALTHOUSE and TURNQUIST. A practical 
handbook for the beginner and experienced 
man alike. Gives you what every battery 
man should know-thoroughly-completely 
-simplified-exact. It gives you all the facts 
with the technical reasons explained so that 
you quickly learn the "how" and the "why" 
as well-just as the expert knows it. 227 
pages. 258 illustrations. Flexible binding. 
Price $2.50. 
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DYKE'S SELF-STARTER, we believe, isthebestsetofQUESTIONS and ANSWERS on Automobile Funda
mental Principles that has ever been prepared. It is used with Dyke's Automobile 
and Gasoline Engine Encyclopedia. This combination is equivalent to a high priced home study course. 

Over 2300 Questions with correct answer references and over 700 Special Answers in 168 pages. 

purpose is to show you how to start, the number of questions but in the order and man-
and then guide you so that you ner in which they are prepared. Each question 
can teach yourself-thus the title- has a definite value and knowledge progresses in a 
"SELF-STARTER." logical order, and all essential information is ac-

Hundreds of testimonial letters received from cumulated by the reader. One of the main func-
those who have purchased Dyke's Automobile and tions of a teacher in a school is to lay out a course 
Gasoline Engine Encyclopedia in the past told us to follow. The SELF-STA_RTER lays out t~e 
with grateful expressions how this book has bene- course for you so that you will absorb knowledge m 
fited them-helped many of them to start and make as logical ~n order as yo~ woul~ in a school. We 
a success. Nothing could be more gratifying to the cannot claim th~~;t you Will receive ~II the ben~fits 
author and publisher of a book than to know that that can be denved from a good mstructor m a 
it has been of actual personal benefit to its readers, good school but the SELF-STARTER and DYKE'S 
and with this thought paramount in mind, we have AUTOMOBILE AND GASOLINE. ENGINE 
endeavored to still further simplify the method of ENCYCLOPEDIA are the next best thmgs. 
instruction so that one can learnmorequicklyand IT CAN HELP YOU ADVANCE 
easily and thus establish ability and confidence. 
Ability and confidence! What miracles these two 
qualifications can bring about. 

HOW THE SELF-STARTER IS ARRANGED 
The Self-Starter consists of a number of lessons 

with reading assignments, questions and answers 
dealing with elementary and advanced* fundamen
tal principles of the construction and operation of 
all parts of the automobile. Each question has a 
reference to the correct answer in Dyke's Automobile 
Encyclopedia, or, in some cases, special answers 
and illustrations are given. At the beginning of 
each lesson, short reading assignments are given on 
the subject to be taken up. 

It has long been an established fact, that in all 
branches of mechanical work, it is necessary to 
first learn the basic or underlying fundamental 
principles of the construction and operation. The 
reader is then capable of understanding the more 
advanced subjects that will follow in the form of 
reading assignments, such as diagnosing, test
ing, adjusting and repairing, or any specialized 
work he may select. 

Particular attention is called to the method in 
which these questions and answers are arranged 
-we term it a progressive, accumulative method, 
meaning that they start with simple questions (in 
the elementary sec#on) and step-by-step lead up to 
more complex subjects (in the advanced section) be
fore the reader-student realizes it. This feature 
stimulates continued interest as well as being a 
quick and easy way to automotive knowledge. 

It has required a great deal of time and thought 
to prepare this SELF-STARTER, not so much in 

The automobile business is ad
vancing-new designs and new de

vices are appearing-mechanics are now expected 
to know more than ever-are you prepared to ad
vance along with the times? There is also talk of 
licensing automobile mechanics-why not prepare 
yourself? 

TRY THIS SUGGESTION 
You realize that you should put in some of your 

spare time in study, yet you keep putting it off
perhaps because you do not know how to start or 
proceed. This is one of the reasons why we pre
pared the SELF-STARTER, and therefore you now 
have no excuse. Let us suggest that you get Dyke's 
Automobile and Gasoline Engine Encyclopedia and the 
Self-Starter (Self-Instructor), STUDY IN YOUR 
OWN WAY-DURING SPARE TIME-follow 
the simple instructions step-by-step for a period of 
six months or more and then ask yourself whether 
or not you would part with the knowledge gained. 

START TODAY 
TO LEARN MORE-THEN EARN MORE 
~ Send your order direct to the publishers, 
~ The Goodheart-·willcox Co., Inc., 2009 
Now! South Michigan Ave., Chicago, Ill. We 

want all of our readers to have this SELF
STARTER and therefore have put a low price of 
$1.00 on it. ,t 

*The advanced section explains many subjects that were 
formerly considered too complicated for the average mechanic 
to understand but with Dyke's Self-Starter these subjects are 
simplified. For example, you will thoroughly understand torqtte 
and the effect of torque and speed on engine horsepower; the 
meaning and real reason for high compression engines and 
many other similar subjects that all good mechanics should kno"·· 
f The Self-Starter can be used with the 18th or later edition. 

Those who wish to use "Dyke's" as a. Home Study Course in Automotive Mechanics instead of 
as a reference, will need the "Self-Starter." Price $1.00. 



The Only Complete Library 
of Automotive Mechanics 
in One Volume ~ 
I ~, 

Size: 9 3,4 "x6 3/4 "x2 3/s" 
1,451 Pages, 4,600 Illustrations 

COVERS JUST ABOUT 
EVERYTHING 

YOU CAN THINK OF 

Pertaining to Automobiles 
and Gasoline Engines. Also 
includes Trucks, Buses, Trac
tors, Automotive Type 
Diesel Engines, and Aircraft 
Engines. 

Limited space prevents our 
giving a detailed description 
of the contents of this book* 
9!lt will say that it covers 
every part of the automobile 
-that is, its construction, pur
pose, principle of operation, 
maintenance, sen'icing and re
pairing . 

Everything from the ele
mentary principles of electric
ity, -to reconditioning engines 
is clearly explained and illus
trated in a simplified, non
technical manner . 

Testing and diagnosing trou
bles and engine tune-up are 
thoroughly discussed and illus
trated with colored charts. Ad
justing clutches, brakes, steer
ing gears, etc. , fitting pistons 
and rings, c h e c k i n g wheel 
alignment, electric systems, 
welding, repairing, rewiring a 
car, etc., are just a few of 
the many subjects. 

In addition to a Diction
ary of motoring words and 
terms, and ten I a r g e In
serts**, there is an Addenda. 
It is in this section that new 
engineering developments 
are illustrated and described, 
such as: Chrysler Fluid Dri'Ye, 
Oldsmobile's Hydra-Matic 
Dri'Ye, GM Hydraulic Trans
mission, Generator Current and 
Voltage Regulators, Starting 
Motor Contwls, Engine Test
ing and Checking DeYices, In
dependent Front Wheel Sus
pension, 0Yerdri'Ye Transmis
sions, Automatic Chokes, etc., 
etc. 

We believe that you will find almost any subject you can think of in the 17,000 lines of Index. One of 
our readers said: "If one can't learn with this book then he can't learn at all." 

Many now engaged in the automotive business started with this book. Its growth has been due principally 
to our readers, in ever increasing numbers, the world over, telling others about it. If in doubt as to the merits of this 
book, see Testimonial Circular,* or ask any Good Automobile Mechanic. 

Price: Separate books covering the many different subjects included in Dyke's Automobile and Gasoline Engine 
Encyclopedia would cost about ~20. This famous book, in one Yolume is only ~6 prepaid. 

*WRITE FOR free descriptive circular and testimonials, or order on a three-day trial inspection-if not satisfactory your 
money will be refunded promptly. Address: The Goodheart-Willcox Co., Inc., 2009 South Michigan Ave., Chicago, Ill. 

**These large supplementary inserts deal with the Fmd V-8, and CheYrolet, Diesel Powered Tractors, Tune-Up Specifications of 
Passenger Cars and Trucks, Aircraft Engines, Etc. 

TO EARN MORE-LEARN MORE 
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