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CHAPTER 2
BASIC PRINCIPLES OF OPERATION

Section 1. GENERAL

6. Operating Conditions of Engine

The purpose of the carburetor is to supply the correct mixture of
fuel and air for any and all conditions of speed and load imposed upon
the engine. The engines of present day vehicles must be completely
flexible in the speed range from approximately 500 rpm to more than
3,000 rpm, At any point in this range, the vehicle may be subjected
to a comparatively light load or a very heavy load. It must adapt
itself immediately to any change of load or speed imposed upon it,
within the limits of its maximum power output.

7. Requirements of Carburetion

It 1s well known that a mixture of gasoline and air will burn.
However, a mixture which contains less than 8 pounds or more than 20
pounds of air to each pound of gasoline will not ignite. The ratio of
the weight of air to the weight of gasoline in a mixture of the two is
known as the “air-fuel ratio.” Thus a mixture which contained 12
pounds of air for each pound of gasoline would be said to have an
air-fuel ratio of 12:1. (Read “twelve to one.”) Although any mix-
ture between 8:1 and 20:1 will burn nevertheless the air-fuel ratio
used for a gasoline engine must have a very definite value for each
condition of engine operation. I'or maximum economy, a mixture of
16: 1 air-fuel ratio is required. Mixtures which contain less gasoline
are said to be “lean,” those with more gasoline are known as “rich”
mixtures. For idling conditions the mixture must be very rich (about
10:1), as the speed of the engine increases the mixture should become
less rich until at about 20 mph the mixture should be 16:1. This is
the ratio which will give best economy and should be maintained until
a speed of about 50 mph is attained. As the speed is increased above
50 mph the mixture should become richer until at top speed the air-fuel
ratio should be about 13: 1. This is done in order to have the engine
develop maximum power. For heavy pulling (high load) at lower
speeds it is also desirable to supply a “power mixture.” The primary
function of the carburetor is to control the speed of the engine and at




the same time to vary the air-fuel ratio in accordance with the speed.
In addition to this it has two other functions which will be described in
the following paragraphs.

Section II. THE FIVE CARBURETOR CIRCUITS

8. General

In order to meet the fuel requirements of an engine, five systems or
circuits are used in the carburetor. These are the low-speed circuit,
high-speed circuit, pump circuit, choke circuit, and float circuit. The
low-speed circuit supplies all the fuel for speeds between idle and 20
mph and part of the fuel for speeds from 20 to 30 mph. The high-
speed circuit supplies part of the fuel required for speeds from 20 to
80 mph and all of the fuel for speeds higher than this. The pump
circuit supplies a small additional supply of fuel for periods of
acceleration in order to prevent faltering of the engine. The purpose
of the choke is to provide the means of supplying a very rich mixture
for starting purposes. A supply of gasoline for the high-speed circuit,
low-speed circuit and pump circuit is maintained in the carburetor
by the float circuit. These circuits are interdependent. Each must
operate properly in order for the carburetor as a whole to give satis-
factory service, '

9. Low-Speed Circvit

a. Development. Figures 1 through 8 show successive steps in the
development of the low-speed circuit. The engine, represented as a
single cylinder .and piston, acts like a vacuum pump and creates a
low-pressure area under the nearly closed throttle valve, This low
pressure pulls the gasoline up out of the fuel reservoir (bowl) (A of
fig. 1). The restriction at the bottom of the tube (low-speed jet),
below the surface of the gasoline, limits the rate at which gasoline
may be drawn up.  If this system were used, an almost solid stream
of gasoline would be discharged into the intake manifold (A of fig.
1). B of figure 1 shows the methods used to atomize the gasoline
so that a spray will be discharged. At a point in the tube, air is
allowed to enter through a restriction (bypass) ; this breaks up the
flow into alternate slugs of gasoline and air. Next the gasoline and
air pass through a restriction (economizer) in the tube which breaks
up the slugs of gasoline into fine droplets; further on in the tube,
additional air is admitted through a restriction (idle-bleed-hole) to
cause the gasoline droplets to break up still further so that a fine
spray will be discharged into the manifold. Not all carburetors use
the second air intake (idle-bleed hole) but the effect is much the same
regardless of this. It should be noted that the ends of the tubes
through which the air is admitted are restricted (B of fig. 1) in order
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to limit the amount of air entering. At this point fuel has been
admitted to the engine as a fine spray but there is no method of increas-
ing the amount of fuel entering as the throttle is opened to admit
more air and increase engine speed. This must be done in order that
the correct air-fuel ratio may be maintained. In figure 2, the opening
into the carburetor (idle-discharge port) has been elongated so that
it is now in the shape of a slot. In A of figure 2, the throttle is
almost closed and only a small portion of the slot is exposed to the
low pressure below the throttle valve. As the throttle valve is opened
(B of fig. 2), more air is admitted and more of the slot is exposed
to the low pressure under the throttle valve. This permits a greater
quantity of fuel to be discharged and maintains the correct airfuel
ratio. Various low speed delivery characteristics may be designed into
the carburetor by changing the shape of the discharge port. Thus,
some are rectangular, some are keyhole shaped, and still others employ
two slots, one above the other. As the throttle valve is opened still
further (C of fig. 2), the pressures above and below the throttle valve
tend to equalize so that by the time a speed of about 30 mph is reached,
there is no longer enough vacuum to cause any delivery from the low-
speed circuit. The low-speed system as shown in figure 2 will work.
However, in order to obtain a smooth 1dle, it is necessary to provide
some method by which a fine adjustment of the idle mixture may be
obtained. This is done by providing a second discharge opening the
size of which may be varied by means of an adjustable orifice (idle
adjustment orifice). This orifice is placed below the idle port. A
of figure 8 shows the carburetor with this idle adjustable orifice.
B of figure 8 shows a sketch of the low-speed circuit in an actual
carburetor so that the form of the parts may be noted.

b. Metering Characteristics. The design of the low-speed circuit is
such that at idle an air-fuel ratio of about 10: 1 is attained, the propor-
tion of gasoline continuously descreases until at 20 mph the 16:1
economy mixture is supplied. At speeds between 20 and 30 mph, the
mixture supplied by the low-speed circuit alone will be too lean to run
the engine properly.

10. High-Speed Circuit

a. Requirements. Since the low-speed circuit does not supply a rich
enough mixture at speeds above 20 mph, it is necessary to design a high-
speed circuit so that it will begin to deliver at that speed. Tt must be
so constructed that the discharge will increase rapidly from 20 to 30
mph in order to supply the necessary fuel as the low-speed system
dropsout. Atspeeds from 30 to 50 mph, the rate of discharge must in-
crease at a slower rate to maintain a 16: 1 ratio as the rate of air flow
increases. At speeds above 50 mph, the rate of fuel delivery must again
increase at a rapid rate in order to supply the required power mixture:
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b. Principles of Operation. The principle upon which the high-
speed circult operates is similar to that for the low-speed circuit in that
both make use of a vacuum or low-pressure area to suck the gasoline
into the carburetor. However, the high-speed circuit must discharge
when the throttle is open and there is very little vacuum created by the
engine. Consequently, some other method must be used to create the
necessary low pressure. The device used to do this is known as a
venturi tube (fig. 4). Air is shown flowing through the tube from
left to right. As the air approaches the narrowest portion called the
“throat,” it is speeded up and the pressure drops. As the air passes
through the expanding portion of the venturi, the pressure increases
until at the end of this section the pressure is only slightly below that at
the entrance to the tube. The pressures in the venturi tube are indi-
cated by the heights of the liquid columns in the attached tubes. If
several venturi tubes (fig. 5) are arranged so that the exit end of one is
in the throat on the next, the drop in pressure in each tube will be passed
on to the one inside it, as shown by the heights of the liquid columns.
In this manner, a higher vacuum can be produced at the throat of the
smallest venturi than could practically be produced if only a single
venturi were used. Practical carburetors are in use which employ
both single and multiple venturi systems. The venturi provides the
means of creating the low pressure that is needed to cause fuel to flow
into the venturi tube. Figure 6 shows the venturi installed in a car-
buretor. A simple nozzle extends from the fuel reservoir (blow) into
the throat section of the venturi. The bowl end has a restriction (high-
speed jet) in it to limit rate at which the fuel can flow into the nozzle.

¢. Metering Characteristics.

(1) Intermediate speed. At speeds below 20 mph, the air does
not flow through the venturi with enough speed to cause any
discharge from the nozzle. At 20 mph the nozzle discharge
begins and increases rapidly until a speed of 30 mph is
reached. In this range (20 to 80 mph), both the low-speed
and high-speed circuits are functioning. The two discharges
combine with the entering air to give the required 16: 1 ratio.
At speeds above 30 mph only, the high-speed circuit functions.
The characteristics of this simple system are such that an air-
fuel ratio of 16:1 will be maintained at all speeds up to 30
mph. _

(2) High speed. Since the requirements of the engine demand
that at speeds above 30 mph a richer mixture than 16:1 be
supplied, it is necessary to incorporate some device into the
high-speed circuit which will enrich the mixture at high
speeds. Several devices may be used to accomplish this.
One of them, the metering rod, is described here. Two others,
the step-up jet and vacumeter, are described later in the text
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in relation to the carburetors to which they apply. In figure
7 the plain high-speed jet of figure 6 has been enlarged and a
“metering rod” inserted into it. The metering rod is a rod
with two or three steps machined on its lower end. The
effective size of the high-speed jet may be varied by moving
the metering rod up or down. The upper end of the rod is
connected, by linkage (represented by the dotted lines), to
the throttle valve. When the throttle valve is more than
three-quarters open (B of fig. 7), corresponding to speeds
above 50 mph, the smaller step of the rod is in the jet. This
increases the effective size of the jet and permits the greater
flow of fuel necessary to enrich the mixture.

11. Pump Circuit

a. Requirements. When the throttle valve is suddenly opened, in
order to accelerate the engine, the flow of air immediately increases;
in order to obtain smooth acceleration, without faltering or “holding
back,” it is necessary that the supply of fuel be increased at the same
time so that the required air-fuel ratio will be maintained. Since
gasoline is heavier and more viscous than alir, the flow from the jets
cannot increase as rapidly as the air flow does, Tt is, therefore, neces-
sary to incorporate some temporary enriching device which will supply
an additional quantity of fuel at the same instant that the throttle is
opened and maintain this supply until the flow from the high-speed
circuit has increased sufficiently.

b. Operation. All the carburetors described in this manual use some
form of pump to give the additional charge of fuel needed for acceler-
ation. The pump circuit is represented diagrammatically in figure 8.
In A of figure 8, the throttle valve, which/is mechanically connected to
the pump plunger by linkage, represented by the dotted line, is closing.
This causes the pump plunger to move up and creates a partial vacuum
under the plunger. This vacuum causes the discharge check valve
to shut, opens the intake check valve, and draws a supply of fuel from
the fuel reservoir, or bowl, into the pump cylinder. In B of figure 8,
the throttle valve is opening. This reverses the action of the pump.
The plunger moves down and creates g pressure which causes the
intake check valve to close, opens the discharge check valve, and forces
a charge of fuel into the carburetor. It should be noticed that, as
shown here, the pump will stop discharging immediately when the
motion of the throttle stops. In practical carburetor, it is necessary
that the discharge be prolonged until the high-speed circuit discharge
has caught up with the increase in air flow. Several devices may be
used to do this. They are described in the chapters on the carburetors
to which they apply. The method of actuating the pump used in this
discussion is a mechanical linkage to the throttle valve. The pump
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may also be actuated by intake-manifold vacuum. This method of
actuation is described further on in the text in the appropriate chapters.

e. Pump “Bleed” or “Pull-Over.” F igure 9 explains the action
known as “pump bleed” or “pump pull-over.” The pump jet is
usually placed so that it discharges into the throat, or low-pressure
area (venturi section), of the carburetor. Thus, since the bowl is
exposed to atmospheric pressure, the low-pressure or partial vacuum
in the venturi section can cause both the intake and discharge checks
Lo open and thus continuously draw gasoline into the carburetor (A
of fig. 9). One type of carburetor described in this manual (type
W-O ch. 6) uses this pull-over to supply a portion of the fuel re-
quired for constant-throttle operation. However most types use some
device to prevent this. One method is shown in B of figure 9. Here
the end of the jet is vented to the outside. air by means of a drilled
Dassage through the carburetor. Both ends of the pump ciredit are
then exposed to atmospheric pressure and no flow of fuel can take
place. Air will, of course, flow in through the vent, thus preventing
pull-over. |

12. Choke Circvit

a. Requirements. The purpose of the choke circuit is to supply a
very rich mixture for starting and warming up a cold engine. This
is necessary because the fuel in a cold engine cannot be vaporized by
the heat of the manifolds and cylinders. Fuel which is not vaporized
will not burn readily. Consequently a very rich mixture must be
supplied in order that a quantity, sufficient to supply the needs of the
engine, will burn. In extremely cold weather, a mixture as rich as 1: 1
may be used.

b. Operation. The choke restricts the air flow into the engine and
consequently causes a partial vacuum to be built up, below the choke
valve, by the action of the cranked engine. This vacuum draws a
considerable quantity of fuel into the engine. The combination of
these two actions, the restricted air supply accompanied by a large
supply of gasoline, gives the rich mixture required for starting and
warm-up.

13. Float Circuit

a. Kequirements. The purpose of the float circuit is to maintain a
supply of fuel, at the correct level, in the bowl at all times, It is
important that the correct level be maintained because the height of
the fuel in the bowl determines the height at which fuel will rest in
the nozzle. This in turn will determine the speed at which the high-
speed nozzle begins to discharge.

b. Operation. The float circuit consists essentially of a float-
operated needle valve (needle and seat) and bowl. If the level in

18
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the bow] is too low, the float drops, opens the needle valve, and permits
fuel to be pushed into the bowl by the fuel pump or by gravity if that
type of feed is employed. As the fuel level in the bowl rises, the float
rises with it until, when the proper level is reached, the needle valve
is closed by the float and the flow of fuel is stopped. Since the float
must hold the valve closed against the pressure of the fuel pump, it is
obvious that if the pressure is too high the level of the gasoline in the
bowl] will have to be higher in order to exert enough pressure, against
the float, to stop the flow of fuel. For this reason the fuel pump
pressure must be within specifications in order that the float circuit
may function properly.

¢. Bowl Venting. Tt is the difference in pressure between the fuel
reservoir, or bowl, and the throat of the carburetor that causes the
fuel to flow from the jets. In order to maintain this difference in
pressure, the fuel bowl must be vented. Two types of bowl vents are
in use. The first type, the outside bowl vent, is merely an opening to
the outside air drilled into the bowl cover. This type has one fault.
Should the air cleaner on the carburetor become clogged, it will act as
a choke and decrease the pressure inside the carburetor. This will
cause a greater quantity of fuel to flow from the bowl and will give
an excessively rich mixture. This difficulty may be overcome by vent-
ing the bowl to a point inside the carburetor above the choke valve,
In this way any drop in pressure across the ajr cleaner will be trans-
- mitted to the bowl] thus maintaining a difference in pressure, between
the bowl and the venturi throat, which is proportional to the pressure
in the air horn. In this way a constant air-fuel ratio may be main-
tained. Note that the inside or “balance” vent must be above the
choke valve. If it were below the valve, it would be impossible to
choke the engine since any drop in pressure below the closed choke
valve would be transmitted to the bowl and no fuel could flow.

20



CHAPTER 4
TROUBLE SHOOTING

Section . GENERAL
18. Purpose

Note—Information in this chapter is for use of ordnance maintenance per-
sonnel in conjunction with and as a supplement to the trouble shooting section
in the pertinent operator’s manual. It provides the continuation of instrue-
tions where a remedy in the operator’s manual refers to ordnance maintenance
personnel for corrective action,

Operation of a defective component may cause further damage.
By careful inspection and trouble shooting, such damage can be
avolded and, in addition, the causes of faulty operation can then be
determined without extensive disassembly.

19. General Instructions

The proper operation of a gasoline engine requires that the engine,
the fuel system, and the ignition system must operate properly. If
any component is not up to specifications, poor engine performance
will result. Similar symptoms may result from defective operation
of any of the components, The only way of being sure that a given
trouble, such as poor gasoline mileage, or hard starting is being caused
by the carburetor is to first check the engine, ignition system, and
the fuel system excluding the carburetor. It will also be found that
many causes of poor gasoline mileage are the result of bad driving
habits or conditions such as excessive use of low speeds in accelerating,
sustained high speeds, and stop and start “city” driving.

Section Il. PROCEDURES
20. Trouble Shooting

It is obvious that the best way to trouble shoot a carburetor is
while it is mounted on an operating engine. The repairs and adjust-
ments required can best be determined while operating the engine
under all conditions. Paragraph 21 lists complaints which may be
caused by a defective carburetor.,

Note.—It should not be assumed that, when these symptoms are present, the
fault is always in the carburetor.

See paragraph 19 above for other causes.
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21. Complaints, Causes, and Remedies

a. Poor Gasoline Mileage.
(1) Black smoke from exhaust pipe and sooty deposit on spark

26

Plugs caused by rich mivture.

(@) High float level. Reset to specifications (tables IV to XI,
pars. 28, 44, 61, 78, 95, 109, 124, and 140). :

(0) Too large metering jet or a too small metering rod. Check
specifications (tables IV to VIII, pars. 28, 44, 61, 78, and
95). Replace jet or rod.

(¢) Nozzle installed without a noszle gasket, when one is
required (par. 33¢(8)). Install gasket,

(@) Metering jet or nozzle loose. Tighten jet or nozzle plug.

(e) Pump relief port clogged. Clean port.

(f) Air bleed hole (in air bleed nozale) stopped up. Clean
nozzle.

(9) Holes in main vent tube clogged. Install new tube.

(h) High fuel pump pressure. Repair or replace fuel pump.

() Metering rod spring not connected to metering rod. Con-

nect spring.

(7) Clogged. air cleaner (outside vented carburetor). Clean
air cleaner. |

(k) Warped bowl cover or damaged bowl cover gasket (inside
vented carburetor). Replace bowl cover or gasket,

(?) Vacuum passage to step-up piston clogged (B-B carbu-
retors). Clean passage.

(m) Wrong flange gasket used (B-B carburetors). Refer to
paragraph 113d(2). .

(n) Flange gasket leaking allowing air to enter vacuum pas-
sage to step-up piston (B-B carburetor). Replace gasket.

(0) Step-up piston stuck in cylinder due to gummy deposits
(B-B carburetor). Clean piston and cylinder.

(P) Two gaskets used under step-up piston, keeping step-up
rod from seating (B-B carburetors). Remove one gasket.

(q) Stretched metering rod spring (Y-8 carburetor). Replace
spring.

(r) Worn or ruptured metering rod diaphragm (Y-8 carbu-
retor). Replace diaphragm.

(8) Passage to vacumeter cylinder blocked (WCD carburetor).
Clean passage.

(2) Vacumeter piston stuck in cylinder (WCD carburetor).
Clean piston and cylinder.

(w) Choke stuck partially closed. Centralize choke valve.
Repair or replace choke linkage and /or choke control cable.
Repair automatic choke if used (par. 77).



(2) No black smoke from exhaust pipe. W hite oxide deposit on
spark plugs insulators coused by lean mizture.

(@) Low float level. Reset to specifications (tables IV to X1,
pars. 28, 44, 61, 78, 95, 109, 124, and 140).

(b) A too small metering jet or a too large metering rod. Re-
place with specified rod or jet (tables IV to XI, pars. 28,
44, 61,78, 95, 109, 124, and 140).

(¢) Two gas]cets used fundefr high speed. nozzle where one should
be used (par.33¢(8)). Remove one gasket.

(d) Restriction in high speed passage. Clean passage.

(e) Antipercolator.closing too late. Set tdspecifications (par.
690).

(f) Main vent tube loose (B-B carburetors). Replace tube
(pars. 1144 and 145¢).

b. Hard Starting.
(1) Hard starting when cold. _

(a) Choke not closing properly. Repair or replace choke link-
age and/or choke control cable. Centralize choke valve.
Repair automatic choke if used (par. 77).

(6) Bowl being drained. Loose plug in bottom of bowl.
Tighten plug.

(2) Hard starting when hot.
(@) Owerchoking. Automatic choke not opening soon enough.
Repair choke (pars. 81f and 88a).
(0) Antipercolator not opening. Adjust antipercolator (par.
695).
¢. Lacks Power. The same causes that give poor mileage will cause
a lack of power. In addition, check the following which may cause
poor performance at wide open throttle.
(1) Vacumeter not operating (WOD carburetors).
(@) Piston stuck in closed position by gummy deposits. Clean
piston and cylinder.
(b6) Spring left out. Install proper spring.
(2) Step-up system not operating (B-B carburetors).

(a) Step-up piston stuck in closed position by gumany deposits.
Clean piston and cylinder.

(0) Spring left out. Install correct spring.

(¢) Step-up rod left out (B-B updraft carburetors). Install
rod.

(d) Step-up rod installed wpside down (B-B updraft car-
buretor). Install correctly (par. 129¢).

d. Poor Idle.

(1) Engine rolls or gallons caused by a« too rich mizture.
(@) Carburetor idle improperly adjusted. Adjust idle.
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(6) Carbon deposit in bore near idle port. Remove deposit by
scraping or with wet or dry flint paper.

(¢) Clogged air bleeds. Clean bleeds and passages.

(@) Metering hole in low-speed jet or idle orifice tube oversize.
Check against specifications (tables IV TO X1, pars. 28, 44,
61,78, 95, 109, 124, and 140). Replace parts.

(e) Upper end of low-speed jet not seating (types W-1, W-0,
WDQO). Replace jet.

(f) Economizer oversize (see specifications, tables IV to X1,
pars. 88, 44, 61, 78, 95, 109, 124, and 140). Check with
shank end of wire drill. Replace casting.

(2) Engine misfires (ewcessive vibration). This may be caused
by a too lean mixture.

(a) Carburetor idle adjustment incorrect. Adjust idle.

(b) Leaking intake manifold gaskets. Tighten manifold nuts
or replace gaskets.

(¢) Leaking carburetor flange gasket. Tighten flange nuts or
replace gaskets. B

(d) Leaking main body gasket. Tighten body screws or re-
place gasket.

(¢) Worn throttle shaft bearings. Replace throttle body.

(f) Economizer clogged. Clean economizer.

(g) Metering hole in low-speed jet or idle orifice tube clogged.
Clean or replace jet.

(h) Idle port plug loose. Tighten plug.

e. Engine Falters or Pops Back Through Carburetor on Accelera-

tion. This is caused by an insufficient discharge from the pump cir-
cuit. It may be checked as follows: with the ignition off, suddenly
open the throttle wide while looking into the carburetor. If the pump
circuit is operating, the discharge will be seen. If the pump circuit
is found to be faulty, investigate the following:
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(1) Clogged or sticking intake or discharge check valves. Clean
or replace valves.

(2) Worn or damaged plunger leather. Replace plunger.

(8) Weak pump spring (B-B and Y-8 carburetors). Replace
spring,

(4) Ball checks not seating properly (B-B carburetors). See
paragraph 113e(4) for method of diagnosing and eliminat-
ing this trouble. _

(5) Pump passage blocked. Clean passage. |

(6) Insufficient pump travel. Set to specifications (tables IV to
VIII, pars. 28, 44, 61, 78, and 95), or if carburetor has
“seasonal” pump adjustment, set for long stroke.

(7) Vacwwm passage clogged (B-B downdraft with governor
and Y-8 carburetors). Clean passage.



(8) Air leaking into wvacuum passage (B-B downdraft with
governor and Y-8 carburetors). Tighten flange screws and
main body screws or replace gaskets,

(9) Pump diaphragm leaking (Y-8 carburetor). Replace dia-
phragm.

f. Carburetor Floods or Leaks.

(1) High float level. Adjust to specifications (tables IV to XI,
pars. 28, 44, 61, 78, 95, 109, 124, and 140).

(2) Plugged bowl vent. Clean vent hole with wire.

(3) Warped bowl cover or damaged gasket. Replace bowl cover
or gasket.

(4) Damaged gasket on needle seat. Replace gasket.

(5) Worn needle and seat. Replace with new matched pair.

(6) Foreign matter between needle and seat. Clean needle and
seat.

(7) Ridge worn in lip of float causing float to bind on needle.
Smooth off lip with emery cloth.

Caution: Do not file,

(8) CUracked bowl. Replace main body.

(9) Float pin worn or holes in float bracket for float pin worn
egg-shaped. Replace float pin and/or float.

9. Engine Starts and Buns but Will Not Idle. Check those items
listed under ¢ above (poor idle).
]z, Engine Starts and Idles but Will Not Run at High Speeds.

(1) High-speed jet, nozzle, or passage blocked. Clean.
(2) High-speed nozzle mstalled upside down. Install correctly.
(3) Air cleaner blocked. Clean or replace.
(4) Insufficient flow of fuel from fuel pump. Repair or replace
pump.
(8) Clogged gasoline filter. Clean or replace filter.
(6) Blocked muffler or tail pipe. Clean or replace.
t. “Flat Spot” on Acceleration. Improperly adjusted or wrong
metermg rod. Adjust or replace rod.
j. Engine Stalls While Idling. This may be caused by an antiper-
colator which does not open or by flooding (¢ above).
k. Popping Back T hrough Carburetor. This may be caused by an
extremely lean mixture (5(2) above).

l. Backfiring. This may be caused by an excessively rich mixture
(b(1) above).
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CHAPTER 6

TYPE W-O CARBURETOR, MODELS 4508, 450SA, 5396,
5675, 572S, AND 698S

Section I. DESCRIPTION AND DATA

38. Description

The type W-O carburetors (fig. 27) are of the outside vented *“‘un-
balanced” type. Models 5398, 5728, and 698S differ from the others
in that the metering rod seats in the metering rod jet when the throttle
is in the normal idling position. This seals off the high speed passage
from the float bow] and prevents any discharge of fuel from the high-
speed nozzle which might otherwise occur if the engine were operated
on a steep incline. This feature also serves as an antipercolator (par.
415 (2)). Descrlptlons of the low-speed, high-speed, float, pump, and
choke circuits are given in paragraphs 39 through 43.

39. Float Circuit
(fig. 28)

- The float circuit consists of a needle and seat, float pin, float, and
bowl cover gasket. The needle and seat used in these carburetors
differs from the conventional type in that the needle is made hollow
for a portion of its length and a spring and pin are inserted. When
the carburetor is assembled, the lip of the float bears on the spring
loaded pin in the needle. This device helps to prevent needle chatter
and consequent flooding of the carburetor under conditions of exces-
sive vibration. It is very important that the speclﬁed float level be
maintained since even a slight deviation will result in unsatlsfactory |
high speed performance.

40. Low-Speed Circuit
(fig. 29)

a. General. 'The low-speed circuit supplies fuel for idle and early
part throttle operatlon In most carburetors, the fuel must first pass
through the main metermg jet to get to the low speed circuit. How-
ever, this is not the case in the type W-O carburetor. Fuel from the
bowl flows directly to the low-speed circuit through the calibrated
idle well jet. This feature causes the circuit to be termed “inde-
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FPigure 27. Typical W-0 carburetor.

pendent” or “isolated.” Adjacent to the bowl] is the idle-well passage
in which the low-speed jet is installed. Fuel from the bowl flows
through the idle-well jet to the well from which it flows through the
calibrated orifice in the low-speed jet and up into the low-speed pas-
sage. Here air is admitted from the carburetor throat through the
bypass, and the resulting mixture of fuel and air passes through the
economizer, which is a restriction in the cross passage. An additional
amount. of air enters the low-speed passage at this point, through the
idle bleed hole, and the mixture flows down the passage terminating
at the idle port and idle adjustment screw hole. Most of the fuel is
discharged from the idle port. This port is made in the shape of a
slot so that as the throttle valve is opened to admit more air it also
uncovers a greater portion of the idle port and permits additional
gasoline to mix with the air to maintain the necessary air-fuel ratio.

It is by this means that a smooth transition is made from the idling
51



~(]

BOWL VENT

HOLLOW NEEDLE %
NEEDLE SEAT
na

SPRING

4 {SPRING LOADED FUEL
{INTAKE NEEDLE

BOWL

RA PD 156451

Figure 28. Type W-0 carburetor, float circuit.

requirements of the engine. Fuel is admitted through the idle adjust-
ment screw hole. Turning the adjustment screw inwardly (clockwise)
decreases the amount of fuel discharged and gives a leaner idle
mixture,

b. Idle-Well Vent (Models [50S and 45084). The idle well is
vented to the carburetor bowl in the 4508 and 450SA carburetors by
means of a passage at the top of the well. Gasoline flows from the
bow! to the idle well through the idle-well jet by the force of gravity.
Thus, when the demands of the idle cireuit are greater than the fuel
flowing through the idle-well jet, the balance of the demand is met
by admitting air through the idle-well vent, This well vent passage
is not included in carburetor models 5398, 5678, 5728, and 698S,
Consequently, only gasoline is admitted to the low-speed jet.

¢. Idle-Well Jet. Since there is no connection between the low-speed
circuit and the high-speed circuit, the low-speed circuit delivers gas-
oline throughout the entire range, even at wide open throttle. The
purpose of the idle-well jet is two-fold :

(1) At part throttle and higher speeds, it aids in the metering of
the fuel from the low-speed circuit, however, it does not meter
the fuel during idle operation.

(2) On bumpy ground, where the vehicle has extreme side sway,
the idle-well jet prevents the gasoline from readily draining
out of the idle well, thus assuring constant idle cireuit opera-
tion regardless of terrain.
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Figure 29. Type W-0 carburetor low-speed circuit.

41. High-Speed Circuit
(fig. 30)

a. General. Fuel from the bowl is metered to the high-speed circuit
through the calibrated orifice provided by the metering rod jet and the
metering rod within it. From this point, the fuel is conducted through
a passage to the nozzle extending into the small venturi. The upper
tip of this nozzle is flush with the inner wall of the venturi and the
nozzle 1is, therefore, known as a “flush type” nozzle. When the fuel
level in the carburetor bowl is correct, the level of the fuel in the
nozzle is just below the lower lip. The metering rod has several steps
or tapers machined on the lower end, and as it is raised in the jet it
makes the effective size of the fuel orifice greater, thus, permitting more
fuel to flow through the circuit to meet the load demand imposed upon
the engine. At wide open throttle position, the smallest step of the
metering rod is in the circular opening of the jet, thus permitting the
maximum amount of fuel to flow through the circuit to meet the
requirements of maximum power.

b. Metering Rod Seat (Models 6398, 5728, and 698S). On these
W-O carburetors, the metering rod seats in the metering rod jet when
the throttle is closed (idle position). To insure the seating of the rod
in the jet, the metering rod eye is elongated on these models; the
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Figure 30. Type W-O carburetor high-speed circuit.

metering rod spring which is hooked through a hole in the rod rather
than around it, exerts a downward pressure on the rod. The seating
of the metering rod in the jet has two purposes: -

(1) It prevents fuel in the bowl from spilling over the nozzle and
stalling the engine when the vehicle is operated at extreme
angles on rough terrain.

(2) It acts as an antipercolator. When a hot engine is idled or
stopped the heat of the engine tends to vaporize the fuel
in the high-speed nozzle passage. These bubbles of vapor
will force fuel out of the nozzle and cause flooding of the
engine. This is known as percolation. The seating of the
‘metering rod in the metering jet prevents any large amount
of fuel from being forced into the engine by isolating the
high-speed circuit from the carburetor bowl.

¢. Adjustable Throttle Stop (Models 6678, and 5728 ). Models 567S
and 5725 have an adjustable throttle stop on the throttle lever in order
to limit the maximum throttle opening.
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42. Pump Circuit
(fig. 31)

a. General. As the throttle is closed, the linkage raises the plunger
toward the top of the pump cylinder. On this stroke of the pump, a
quantity of fuel from the bowl flows through the intake check valve
into the pump cylinder. At this time the discharge check valve is
seated preventing air from entering the pump circuit through the
pump jet. The check valves are protected from dirt by a strainer
located directly beneath them. When the throttle is opened, the
plunger is forced downward and the fuel below it is pushed out of
the pump cylinder back to the check valve passage. The pressure of
the fuel seats the intake check valve ball, preventing the return of the
tuel to the bowl. The discharge check valve disk is forced off its seat
and the fuel passes through it to the pump jet where it is metered and
discharged.

b. Delayed Action. It is necessary to provide a delayed action for
the discharge of fuel from the pump circuit. This action is achieved
in the type W-O carburetors by means of the pump arm spring. This
spring connects the pump arm and collar to the pump lever. There-
fore, when the throttle is opened, the linkage drives the pump plunger
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.\
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‘\ PASSAGE PLUG

PUMP JET
PUMP
PLUNGER

AND ROD {DISCHARGE
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THROTTLE
VALVE

THROTTLE CONNECTOR ROD RAPD 156454A

Figure 31, 'W-0O pump circuit.
55



through the pump arm spring. This provides a continuous discharge
from the pump circuit for the necessary time interval.

¢. Pump Jet Relief Hole. In the pump circuit of these carburetors
“pump bleed” is not allowed to occur. “Pump bleed” is the term used
to describe the delivery of fuel from the pump jet during constant
throttle operation (par. 11¢). In the W-O carburetors, the discharge
end of the pump jet is extended; both ends of the pump jet have
shoulders which seat in the casting. A small hole, from the outside
of the casting, vents a cross-drilling between the two seating surfaces
in the jet. This vent.to the atmosphere destroys the low pressure
effect at the pump jet, hence no fuel can bleed from the pump
circuit during constant-throttle operation.

43. Choke Circvit
(fig. 32.)

a. General. Thesecarburetorsemploy a manual type choke. When
the choke is used, the mixture is enriched by cutting down the amount
of air admitted through the carburetor and by lowering the pressure
in the throat causing a greater amount of fuel to be discharged.
These carburetors use a choke valve with a semiautomatic fezture,
the choke valve plate, which is mounted off center in the air horn, is
connected to the operating lever by a soft spring. When the engine
starts, the incoming air opens the valve against the tension of the
spring. This feature helps prevent over-choking of the carburetor
and consequent flooding of the engine. An additional feature, with
& function similar to that previously described, is a spring loaded
poppet valve incorporated in the choke valve plate (BF, fig. 33).
This poppet valve opens when the engine starts, to allow additional
inward relief,

b. Choke Link (Models 4508, 45084, 6398, and 6988). These
models have a choke link connecting the throttle and choke levers.
When the choke valve is closed, this link opens the throttle slightly in
order to prevent stalling during the choking period.

44. Data

Table V gives the following data for the W-O carburetors: flange
number (for model identification) ; sizes of main venturi, bowl vent,
bypass, economizer and idle bleed hole; part numbers of the metering
rod, metering rod jet, low-speed jet, repair parts package, and gasket
assortment; settings for float level, pump travel, and idle adjustment
screw ; and numbers of the metering rod and float Ievel ga.ges.
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Figure 32. Type W-O carburetor choke circuit.
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Table V. W-0 Carburetors

W-0 Carburetor Models
Item
43984 5398 s 6085 -
‘Flange No. (stamped on manifold side of | “200”_____ 407 . 427 “407.”
mounting flange).
Main venturi (diam-in.)__________________ | | N 1.
Bowl vent (type and drill size) (No.)______ Outside 10__________ Outside 10_________._ Outside 10._________ Outside 10
Bypass (diam-in.)_._______________ . ___ 0.059 to 0.060_______ 0.059 to 0.060_______ 0.059 to 0.060_____ __ 0.059 to 0.060.
Economizer (diam-in.)._______________ 0.0425 to 0.0435.____ 0.0425 to 0.0435____. 0.0425 to 0.0435_____] 0.0425 to 0.0435.
Idle bleed hole (drill size) (No.)___________ 52 52 . 52 ... 52.
Meteringrod. _______________________ CAR-75-390________ 7378112 CAR- CAR-75-570________| 7378112 CAR-
75-547, 75~547,
Metering rod jet.____________________ CAR-120-79S____ __ 7378120 CAR- CAR~120-1358_.___ 7378120 CAR-
120-1518 120-1518.
Low speed Jet.__________________________ CAR~11-1638.__.__ CAR~11-180S..____ CAR-11-180S__.___ CAR-1389A.
Repair parts package. __.________________ CAR-1087B._______ CAR-1319C._______ CAR-1344B_ _______ 7744116 CAR-175A.
Gasket assortment___________________ CAR-147A_________ 7744116 CAR-175A_| 7378040 CAR-184___ 7744116 CAR-175A.
Floatlevel _.___._____________________ 7 T 7 S 2 T %.
Float levelgage .. __________ . ___ . 41-G-196-25_______| 41-G-196-25_______ 41-G-196-25__ . ____ 41-G-196-25.
Metering rod gage .__.._______________ 41-G-234-50_ . _ ___. 41-G-234-50_ . ____| 41-G-234-50__ 41-G-234- 50.
Set idle adjustment screw (turns open)_..__ “Bto2%_ .. ______. Tto2 _____________ 1%2t02%.____._____ 1to 2.
Pump travel (in.)_._______________ Ve Ve . L 1764,




Section ll. REBUILD OF TYPE W-O CARBURETORS
45. General

Due to the close tolerances of carburetor parts (as little as 0.00025
inch for the metering rod and metering rod jet), it is not possible to
repair most of the individual parts. The instructions following cover
the procedure for completely cleaning and adjusting the carburetor.
If the carburetor is to be rebuilt, new parts furnished in repair parts
package (table V, par. 44) must be installed. Obviously, if this is
done, those parts which are to be replaced need not be cleaned and in-
spected. When the carburetor is disassembled for any reason, a new
gasket assortment (table V, par. 44) should be installed.

46. Disassembly
(fig. 33)

a. Remove and Disassemble Air Horn.
(1) Remove pin spring (AL), choke link (AS), and choke link
spring (AR).

(2) Remove air horn lock washer screw (BH) and air horn (BE)
with all parts attached.

(8) Remove choke valve plate screws (BG) and choke valve
plate (BF).

(4) Remove choke tube bracket (AV) and choke shaft and lever
(AY).

b. Bemove and Disassemble Bowl Cover (2Z ).

(1) Remove throttle arm screw (F), rod retainer (H), throttle
arm (G), and throttle connector rod (J). '

(2) Remove bowl cover lock washer screw (AC) and bow] cover
(ZZ) with all parts attached.

(3) Remove pin spring (AQ), connector link (AP), and plunger
and rod (RR).

(4) Remove metering rod pin nut (AF), metering rod pin washer
(AG), metering rod spring (AH), metering rod (AE),
metering rod disk (AD), pump arm spring (AM), pump arm
and collar (AN), and pump operating lever (AJ).

(5) Remove float pin (AB), float (SS), fuel intake needle (VV),
needle seat (WW), needle seat gasket (XX), and bowl cover

 gasket (YY).
o. Disassemble Main Body.

(1) Remove pump spring (LL).

(2) Remove low-speed jet passage plug (NN), low-speed jet
Passage plug gasket (MM), and low-speed jet (FF).

(3) Remove pump jet passage plug (KK), pump jet passage plug
gasket (JJ), and pump jet (HH).
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Figure 33. Type W-0 carburetor, model 6988—ezploded view.
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(4) Remove nozzle passage plug (AA), nozzle passage plug
gasket (Z), nozzle retainer plug (Y ), nozzle (X), and nozzle
gasket (W). Use puller 41-P-2951-10 (fig. 18) to remove
nozzle.

(5) Remove metering rod jet (QQ) and metering rod jet gasket
(PP).

(6) Remove check valve passage plug (R), check valve passage
plug gasket (), strainer (T), intake check valve (U), and
discharge check Va,lve (V).

(7) Remove idler passage plug (DD), idler passage plug gasket
(CC), and idle well jet (BB).

d. Remove and Disassemble T hrotile Body (C).

(1) Disassemble throttle body (C) from main body (EE) and
remove insulator (M) and main body gaskets (L).

(2) Remove throttle valve plate screws (A), throttle valve plate
(B), and throttle shaft and lever (D).

(3) Remove idle adjustment screw (P), idle adjustment screw
spring (N), idle port plug (K), fuel intake needle (VV),
needle spring (UU), and needle pin (TT).

47. Cleaning

Soak all parts in dry-cleaning solvent or volatile mineral spirits
for at least 20 minutes. (The use of a wire basket for the small parts
will facilitate their handling.) Blow out all castings with com-
pressed air. Blow out all passages by applying the tip of the blow
gun directly to the opening of the passages. Remove any carbon
accumulation from the bore of the throttle body by scraping or with
wet or dry flint paper.

Caution: Do not use emery cloth.

Blow out all jets, nozzles, and check valves. By either blowing or
visual inspection, see that all openings in jets and nozzles are clear
and that check valves are undamaged.

48. Inspection and Repair
(fig. 33)

@. Bowl Cover, 4ir Horn, Throttle Body and Main Body.

(1) Check bowl cover (ZZ) for warpage and wear on counter-
shaft pin. Replace cover if warped or worn.

(2) Check air horn (BE) for out of roundness and wear in choke
shaft bearings. Replace if defective.

(3) InSpect throttle body (C) for wear on throttle shaft bear-
ings. Replace if worn.
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(4) Be sure that the old nozzle gasket (W) has been removed
from the high-speed passage.

(5) Be sure that all passages are clear of carbon and dirt.

(6) Check all shoulders for seats of check valves, low-speed jet
(FF), idle well jet (BB) and pump jet (HH) to see that
they are not damaged.

(7) If bottom of float bowl in main body (EE) shows oxidation,
remove all deposit with a wire brush and paint inside of bowl
with a good grade of auto body lacquer.

b. Float Circuit.

(1) Check fuel intake needle and needle seat (VV and WW) for
wear (par. 326.(1)). Replace if worn.

(2) Check float (88) for loading damage and wear. If lip of
float is worn it may be smoothed with fine emery cloth.
Note.—Do not file.

- Replace float if damaged or loaded.
¢. Low-Speed Circuit.

(1) Inspect low-speed jet (FF ) and idle well jet (BB) for dam-
age or obstructions. Replace if damaged.

(2) Inspect idle adjustment screw - (P) for wear or damage..
Replace if necessary.

d. High-8Speed Circuits. :

(1) Inspect metering rod (AE) and metering rod jet (QQ) for

' wear. Replace if worn.

(2) Inspect nozzle (X), nozzle retainer plug (Y), and nozzle
passage plug (AA) for damage. Replace if necessary.
(Note particularly the seating surfaces.) Be sure that the
old nozzle gasket (W) is removed from the nozzle.

(3) Inspect throttle connector rod (J) and throttle arm (G) for
wear. Replace if worn.

e. Pump Circuit.

(1) Inspect plunger and rod (RR) for wear or damage to the
leather. Replace if necessary. '

(2) Inspect intake check valve (U) and discharge check valve
(V) for proper operation and for damage to the seating
surfaces. Inspect pump jet (HH) for damage to seating
surfaces. Replace if necessary.

(8) Inspect connector link (AP) and hole in pump operating
lever (AJ) for wear. Replace link or shaft and lever if
worn.

f. Choke Circuit. See that choke spring (BC) is not stretched or
weak. Replace if necessary.
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49. Assembly
(fig. 33)

a. Group Parts.

Note.—Parts for the five circuits listed in (1) through (5) below when

grouped as directed will greatly facilitate assembly of the carburetor.

(1) Group float circuit parts including bowl cover gasket (YY),
fuel intake needle (VV), needle seat (WW), needle seat
gasket (XX), needle spring (UU), needle pin (TT), float
(SS), and float pin (AB). A

(2) Group low-speed circuit parts including throttle shaft and
lever (D), throttle valve plate (B), throttle valve plate
screws (A ), 1dle adjustment screw (P), idle adjustment screw
spring (N}, idle port plug (XK), insulator (M), main body
gaskets (L), idle well jet (BB), idle passage plug (DD),
idle passage plug gasket (CC), low-speed jet (FF), low-
speed jet passage plug (NN) and low-speed jet passage plug
gasket (MM).

(3) Group high-speed circuit parts including throttle arm (G),
throttle connector rod (J), nozzle (X), nozzle passage plug
gasket (Z), nozzle retainer plug (Y), nozzle passage plug
(AA), and nozzle passage plug gasket (Z). |

(4) Group pump circuit parts including pump jet (HH), pump
jet passage plug (KK), pump jet passage plug gasket (JJ),
discharge check valve (V), intake check valve (U), strainer
(T), check valve passage plug (R), check valve passage plug
gasket (S), pump spring (LL), plunger and rod (RR), pump
arm and collar (AN), pump arm spring (AM), pump oper-
ating lever (AJ), and connector link (AP).

(5) Group choke circuit parts including choke shaft and lever
(AY), choke valve plate (BF), choke valve plate screws
(BG), choke link (AS), choke link spring (AR), and pin
spring (AU).

b, Install Float Circuit Parts.

(1) Install bowl cover gasket (YY), needle seat (WW), needle

. seat gasket (XX), needle, needle spring, and pin.

(2) Install float (SS) and float pin (AB).

¢. Install Pump Circuit Parts.

(1) Install pump jet (HH), pump jet passage plug (KK), and
pump jet passage plug gasket (JJ).

(2) Install discharge check valve (V) and intake check valve
(U). .

(8) Push strainer (T) into recess in check valve passage plug
(R) and install strainer (T, check valve passage plug (R),
and check valve passage plug gasket (S) as assembled.

(4) Install pump spring (LL) and plunger and rod (RR).
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d. Assemble Low-Speed Circuit.

(1) Install throttle shaft and lever (D) and throttle valve plate
(B). Install valve with “O” trademark toward idle port and
facing manifold. Insert throttle valve plate screws (A)
loosely. Close throttle and tap valve lightly to centralize
the plate in the bore. Hold in place and tighten screws.

(2) Install idle adjustment screw (P) and idle adjustment screw
spring (N) and set to specifications (table V, par. 44),

(3) Install new idle port plug (K).

(4) Assemble throttle body (C) to main body (EE). Place a new
main body gasket (L) above and below insulator. Be sure
that the holes are alined. Aline insulator (M) and main
body gaskets (L) with throttle body and main body. Insert
screws main body lock washer (GG) and tighten.

(56) Install idle well jet (BB), idle passage plug (DD) and idle
passage plug gasket (CC). .

(6) Install low-speed jet (FF), low-speed jet passage plug (NN),
and low-speed passage plug gasket (MM).

e. Install High-Speed Cirouit Parts.

(1) Install bowl cover (ZZ) as assembled. Tighten bowl cover
lock washer screws (AC) evenly.

(2) Install pump arm and collar (AN) and pump operating
lever (AJ).

(3) Install connector link (AP) with pin spring (AL) at top
and away from bore.

(4) Install throttle arm (G) and throttle connector rod (J),
secure with rod retainer (H).

(5) Install nozzle (X) and new nozzle gasket (W). Have flat
side of nozzle facing up.

(6) Install nozzle retainer plug (Y), nozzle passage plug (AA),
and nozzle passage plug gasket (Z).

(7) Adjust pump stroke and metering rod (pars. 52 and 53).

(8) Install metering rod (AE) and metering rod disk (AD).
On models 5398, 5728, and 698S, the metering rod spring is
inserted through the hole in the metering rod. The spring
should exert a downward pressure on the rod when it is
seated. If it does not, bend it slightly to accomplish this.

/. Assemble Choke Circuit.

(1) Install choke shaft and lever (AY) and choke valve plate
(BF). Centralize valve by tapping lightly against bore be-
fore tightening choke valve plate screws (BG).

(2) Assemble air horn (BE) to body with air horn lock washer
screw (BH).
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(8) Install choke tube bracket (AV) with choke screw (AZ).

(4) Install connector link (AP), choke link spring (AR), and
pin spring (AQ).

(5) Adjust fast idle (par. 54).

Section ll. ADJUSTMENT OF TYPE W-O CARBURETORS
50. General

Whenever a W-O carburetor is repaired, the float level, pump stroke
metering rod, and fast idle should be adjusted. The methods of ad-
justing these for the W-O carburetors are given in paragraphs 51, 52,
53, and 54. Specifications are given in table V (par. 44).

51. Float Level Adjustment

Swing gasket aside so that float level gage may be placed on ma-
chined surface of bowl cover. Adjust float level to specifications
(table V, par. 44) by bending lip of float until float just touches gage.

Note.—Due to the use of the spring and pin in the needle of this model car-

buretor, the float must be kept level and be allowed to rest on needle by its own
weight only or a correct adjustment will not be obtained.

52. Pump Stroke Ad|ustment
(fig. 34)

a. Back out throttle adjustment screw and hold throttle in fully
closed position.

b. Place base of gage 41-G-256 on raised portion of bowl cover with
notch against plunger rod.

¢. Turn knurled nut on gage until projecting finger rests on top
of plunger rod.

d. Remove gage and note figure closest to index mark on beveled
edge of knurled nut.

e. Open throttle wide and repeat ¢ and d above.

/. Subtract wide open throttle reading from closed throttle reading.
The difference is pump stroke in sixty-fourths of an inch.

Note.—A tolerance of plus or minus one-sixty-fourth of an inch from specified
plunger stroke (table V, par. 44) i§ permitted. Adjust stroke by bending
throttle connector rod at lower angle next to throttle arm (fig. 34). To increase
pump stroke, bend throttle connector rod to raise starting position of plunger,
To decrease pump stroke, bend throttle connector rod to lower the startlng
position of plunger.

Caution: Pump must be adjusted before metering rod is adjusted.
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Figure 3}. Qaging pump stroke with goge 41-G-2586.
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33. Metering Rod Adjustment

@. See CAUTION in paragraph 52. Back out throttle adjusting
screw and hold throttle valve fully closed.

b. Insert metering rod gage 41-G-196-50 (table V, par. 44), in place
of metering rod, with tapered end seated in metering rod jet (fig.
85). Metering rod pin on arm should be free but there should be
less than 0.005-inch clearance between the metering rod pin and
shoulder of gage, adjust if necessary, using wrench to loosen or
tighten metering rod pin lock nut.

¢. Remove gage and install metering rod and disk. Replace meter-

ing rod spring.

54. Fast Idle Adjustment (Carburetor Models 5395, 4508,
450SA, and 698S)

Close throttle valve and move choke to closed position. Throttle
should be pulled open 0.080 to 0.090 inch (distance between throttle
valve and bore of carburetor at side opposite idle port). Adjust by
bending choke link (fig. 32) at offset portion.

Note—Be sure that bending is done at the offset and that the ends of the
link are parailel, so that no binding occurs at either end.
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