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FOREWORD

This manual contains information covering the
Operation, Maintenance and Repair of Chevrolet 114-
Ton — 4 x 2 Trucks.

TFor the convenience of the user it 15 arranged in
sections. All infarmation pertaining to a given unit
will he found in the section devoted ta that unit, The
manual 15 wrilten for the guidance of the operator and
repair men who are responsible Tor the vehicle, Keep
it handy and refer to it ollen,
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Section 0
DRIVER INSTRUCTIONS

Tt is of definite importance that the driver of ane
of these vehicles be thoroughly familiar with the
various controls and instruments and their proper
nse. Fven the expericnced driver should study the
controls before attempling to start the engine or
move the vehicle.

Fig. 1 llustrates the controls and instruments: in
the following paragraphs dealing with the purpose
and use of the instruments and controls we will refer
to the key number of the instrument or control be-
ing discussed, so the reader may easily follow the
nstructions. Starting with Tig, 1 we lind the follow-
mng: :

TGNITION SWITCH No, 1 s operated by the
ignition key; turning the switch to the right turns
on the ignition and turning the switch to the left
turns the ignition off,

HAND TTIROTTILE No. 2 is loeated on the in
strument panel to the right of the ignition switch;
pulling this button opens the throttle. This control
may be used when starting or, if it is desired, to run
the engine at a constant speed,

CARBURETOR CHOKE No. 3 is used when
starting a cold engine. 'ulling out this control but-
ton shuts off the air to the carburetor, providing a
rich mixture for easy starting. ‘The choke button
should be pushed in when the engine starts, Ti the
engine is warm, the use of the choke should be un-
TECESSATY.

FULL GAUGE No. 4 registers the amount of
fuel in the tank when the ignition switch is turned
on. The dial has graduations for empty, half full
and full,

TEMPERATURE INDICATOR No. 5 indicates
the temperature of the liquid in the cooling system
at all times, The driver should wateh this instrument
closely. A red band at the right of the dial ix used
to imdicate excessive temperature. Whenever the in-
dicator hand enters thig band, the driver should -
mediately investigate the cause of the excessive tem-
perature. Continuing to drive an overheated engine
may cause permanent damage 1o its working parts,

AMMETER No. 6 s used (o indicate whether
the battery 1s being charged or discharged when the
vehicle is i operation. T the ammeter shows dis-
charge at all times, the cause should be investigated
and corrected, otherwise the battery will he dis-
charged,

Ol GAUGE No. 7 indieates the oil pressure.
The dial has three divisions showing 0, 15 and 30.
The driver should wiateh this instrument closely and,
if the indicator hand drops below zero, the engine
should he stopped fimmediately and the canse of the
oll pressure failure investigated and corrected before
conbimung to run the engine,

SPEEDOMETER Noo & indicates the speed at
which the vehicle is being driven. The odometer reg-
taters the tolal nomber of miles the vehicle his heen
driven,

LIGHTING SWITCH No. 9 controls the lighting
cirenits. When the switel button is pulled out to the
first position, it turns on the parking lights and tail
light. Talling the switch hutton all the way out turns
on the headlights; the tail lamp is also turned on in
this position.

WINDSHIELD WIPER -SWITCIT No. 10 ix
used (o turn the windshield wiper on or off, by turn-
ing the hutton alongside the switch.

WINDSHIELD QUADRANT ADJUSTING
SCREWS Nao. 1l are used to lock the windshield a
various degrees of opening.

GLOVE COMPARTMENT LOCK Noo 12,
Pressing downward on the glove compartment lock
evlinder opens the glove compartment door. A key
15 provided 1o lock this compartment,

ASTI RECEIVER Na. 13 is for the convenience
of the driver; pulling the receiver oulward uncovers
the tray. The tray may he lifted out to empty the
ashes,

VEXNTILATOR CONTROL LEVER No. 14 is
used to open and close the cowl ventilator,

CLUTCH PEDAL No, 15 is used 1o disengage
the engine from the transmission when shifting
gears. The clutch pedal should never be engaged
quickly when the vehicle is in gear. Driving with
foot on pedal will cause wear of chatch Tacings and
throw-out bearing, There should be one to one-and-
a quarter inches of free travel of the cluich pedal
before the clutch starts to disengage.

BRAKE PEDAL No. 16, P'ressing down on the
hrake pecal applies the hydraulic brakes at all four
wheels, Avoid driving with [oot on brike pedal, as
brakes will be partially applied and cause rapid wear
of lining,

NEADLIGHT DIMMER SWITCH No. 17 is a
foot switch used to select the headlight beam (upper
ar lower ) desired after the headlights are turned on,
by pressing down on the switch button with the foot.
When the upper beam is turned on, the headlight
beam indicator is automatically turned on. This is a
small red light located below the 50-mile graduation
on the speedometer scale. When the lower beam is in
use, the beam indicator 1 turned off. Always use the
lower beam when passing approaching vehieles. This
is an important highway salety rule in might driving.

INSTRUMENT LIGHT SWITCH No. 18 is
used 1o torn on the instrument and ignition switch
light. Moving the switch handle 1o the right turns on
the ignition switch light, while moving it (o the left
turns on the instrument lights,

ACCELERATOR No. 19 15 used in driving to
control the speed of the engine,

STARTER SWITCH PEDAL No. 20, TPressing

down on pedal with foot engages the starter and fly-
wheel guirs and also closes the starter switch, com-
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Fig. 1-—Interlor of Cab showing Loeation of Instrumenw and Controls

1—Ignition Switch 70l Gauge 13—Ash Reccives 18—TIngtrument Light Switch
2—Hund Throttle t—Bpcedumeter 14=Ventllator Contral Lever 19=—=Rorsinrtde
3 Carburetor Choke 0—Lighting Switch 15—Cluteh Padal 20—Bwrter Switch Pndi.l.
d—punl Guuge 10—=Windshicld Wiper Swiich 721—Transmisslon Gearnhift

; : 1t—Brake Pedal Laver
S5—Temperaturs Indicator | 1-—~Windshisld Control Hundle

A numerer 1 ZemGlove Cumpartment Lack 17—Headlight Dimmar Switch 22—Haund Brake Lever



pleting the electrical cireuil between battery and
starter. Rotation of the starter armature through the
gears cranks the engine. When the engine starts,
foot should be removed from pedal immediately.

TRANSMISSION GEARSIIITT LEVER No.
21 15 psed 1o seleel vamous gear ratios provided in the
transmission. There are four speeds forward and one
reverse. Reverse gear can only be engaged when
lateh on g’f“'l'l“\hln lever is raised, Tever posilions for
;3”“2'*‘ gedrs are shown on the shifting diagram,

ig. 2,

6

Fig. 2—Four Speed Transmission Gearshifting Diagram

TTalf ton Trocks are equipped with a three speed
transmission having three speeds forward and one
reverse, [ig, 3, shitting diagram, shows the gearshift
lever positions for the varinus speeds.

ITAND BRAKE LEVER No. 22 operates the
brakes on the rear wheels mechanically,. Whenever
the vehicle is parked, the lever should be pulled to-
ward the rear as far as possible. Before moving the
vehicle, lever should be in released position.

OPERATING INSTRUCTIONS

Fach day the following inspections should be made
helorve starting the veliele:
1. Check the oil level on the dip stick. Tf il 1s down

ter the low mark, add ol

2. Check the water in the radiator, and fll if neces-
sary. Check hose connections for leales. Checke
fan belt for logseness.

3. Note condition of tires and sce thal they are
propecly inllated,

Starting the Engine
1. Transmission gearshift lever must be in neutral
posttion, See shifting diagram,
2. Tull out hand throttle aboul 34 inch, This is not
necessary il engine iy warm.

J. I'ull out choke butlon to obtain proper fuel and
air mixture for starting. If the engine is warm,
choliing will be unnccessary,
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(REV. 2-D
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Fig, 3—Three.-8poed Transmission Geooamhifiing Diogrom

4. Insert key in ignition switch and turn switch to
“On” position,

5. Step on starter pedal 1o erank the engine. Re-
lease pedal as soon as engine starts,

6. 'ush in on choke button and adjust hand throttle
to obtain even idling. When engine is cold, it
should he run several minutes belore altempting
to move the vehicle, )

Starting the Vehicle

l. Tush clutch pedal downward to disengapge the
cluteh,

2, Oun four-speed transmissions, move transmission
gearshitt lever to the left and forward into hrst
gear position ; on three-speed  (ransmissions,
move the gearshift lever to the left and back
ward inlo first gear positions see shifting dia-
Eran.

3. Release the hand hrake lever.

4. Step down on accelerator pedal to speed up the
engine, Release cluteh pedal slowly and push
accelerator pedal down as necessary to pick up
the load and prevent stalling the enpgine as the
vehicle starts Lo move,

N

Ay vehicle speed increases, release aceelerator
pedal, depress the cluteh, move gearshift lever
to neutral and then to next higher speed. Step
down on aceelerator and engage clutech as ex-
plained above. Repeat this operation until trans-
MISSION 1% 1N hrgh gear,

Shifting to Lower Speed In Tranamlssion

The transmission should always be shifted to the
next lower speed hefore engine hegins to labor or
before vehicle speed is reduced appreciably. Shifting
w lower speed 1s accamplished as follows:
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Depress the clutch pedal quickly, maintaining
the same pressure on accelerator, Move gear-
shift lever to neutral and at the same instant
cngage the clutch.

Again depress the clutch pedal and move the
gearshift lever to the next lower speed, Fngage
the clutch slowly and at the sanie time aceelerale
the engine speed to synchronize it with that of
the vehicle,

On four speed transmissions, raise laich on
gearshiflt lever and move lever (o left as far as
possible, then toward the rear; on three-speed
transmissions, move the gearshift lever to left,
then forward inlo reverse—sew shifting dia-
ETim.

Engage clutch and accelerate the engine in the
same manner as previously explained under the
heading “Starting the Vehicle.”

It i1s advisable to use the same transmission gear
going downhill as would be required (o climb the
same hill. This is a safety rule followed by all good
drivers in hilly territory.

Stopping the Vehicle

I. Remove foot from accelerator pedal and apply
brakes hy pressing down on foot pedal.

When speed of vehicle has been reduced to
idling speed of engine, disengage the clutch and
move transmission gearshift lever into neutral
position,

Shifting into Reverse 2,

Before attempting to shift into reverse, the truck
must be brought to a complete stop.

When vehicle has come o a complete stop, re-

1. Push clutch pedal downward 1o disengage 3.
lease clutch pedal and apply hand brake.

clatch,
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Section 1
BODY

TRUCK CAB ATTACHMENT TO FRAME

The Chevrolet truck cab is all-steel consiruction
with mountings that provide a sccure, yet flexible,
attachment to the chassis Mame,

The caly mounting of the 1¥-ton truck is illus-
trated in Fig. 1. The mounting consists of four
through-bolts on cach side with fabric rubber in-
sulation between the cab sill and the top of the frame
side member to absorh shock, In order to prevent
wrenching of the cab as the truck moves over uneven
terrain or roud, the two rear mounting bolts on each

The cushion spring method of mounting is de-
signed to permit the truck frame to weave under cer-
tain conditions without placing undue strain on the
cab structure, The cushion mounting bolt retiining
nuts should only be tightened to a point where it is
most possible to insert the cotter pu1 and no further,
Cireater tightening would compress the springs to
such an extent that llexibility would be destroyed.

Door Glass

A metal frame is mounted on the door glass with
the conventional rubber filler strip; this frame re-

e

Fig. 1—Truck Cab Mounting

side of the cab are spring-loaded, as shown in Uig. 1.
The cab is further insulated at cach rear mounting
bolt by a hard rubber bumper encased in a metal re-
tainer. The mounfing holl passes through the center
o1 the rubber bumper and retainer, amd a heavy
cushioning coil spring is placed between the hall
head and cab sill. The lower end of the bolt passes
through the top channel of the [rame sule rail and
terminates o castellated nut, locked with a cotter
pin.

The position of the rear center cab mounting bolt
15 reversed {rom that of the rear bolt in that the
vushioning spring is placed below the 1op chanmel of
the frame side vail wied Tetween 1t and the castellated
1-..-!;+i:1illg nul, The other two mounting bolts are not
spring-cushioned but fubric rubber nsulators are
used between the cal sill and frame upper channel
at each of these bolt positions.

inforces the glass and at the same time provides
freedom from lonsencss and rattles. Procedure for
installation of a door glass is as follows

1. Remove door lock handle, window regulator and
remote control handles,

2. Remave the door inner panel screws and renove
the panel.

3 Remove the screws which mount the regulator
board, and tip the regulator board away from
the door. This disengages the regulator [rom the
eam channel, as shown in Tig. 4.

4. Raise the glass and remove the glass run channel
trom its retamers on the lock pillar side, then
retove the glass,

5. To mstall the metal channels, place a length of
rubber filler strip over the edge of the glass, then
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tap the chanmel aver the glass and filler strip;
trim the fller flush with the channel using a
sharp knife or safety razor hlade.

Install the glass in the door opening, lubricate
the cam channel with graphite grease, connect
the regulator to the cam channel, as shown in
Fig. 2. Keassemble the regulator board, door
inner panel, and control handles,

0.

Fig. 2—Removing Window Regulator

When the door glass is removed, a glass run chan-
nel may be replaced by removing the garnish mould
g and then removing the serew which anchors the
top of the chaianel.

Door Lock and Window Regulator

A door lock or window regulator may be casily
replaced when the regulator board 1s removed from
the daor, as they are mounted on the regulator board
by screws,

Windshield Glass Replacement
1. Release the center lock and remove the guadrant
adjusting screws.
2. Remove the two screws and sleeve nuts from
cich windshield hinge

Remove the three screws from the top and bot-
tom reinforcing plates, then remove the four
serews from the center division channel and re-
move the inner and outer channels with their
seals,

Remove the serews which attach the top and
bottom channels to the frame reinforcement on
one side of the center division channel. Then
pull the two halves of the windshield apart at
the center, as shown in Fig. 3.

When replacing a windshield glass, place a strip
of liverseal filler channel over the edge of the
glass, with the soap-stoned side out. Brush the
mside of the windshield channel with light lu-
bricant oil. Push the gliss with the channel filler
into the windshield channel by hand.
NOTE—The oil acts on the chomnel filler,
causing it to swell. thereby making a perfect
watertight eeal.

Assemble the windshield halves and install the
screws in the center reinforeement,

Coat the center division seal with FS-638 sealing
compound amd install it hetween the two glasses,
then coat the inner seal with sealing compound ;
install the inner plate, tightenmg the screws se-
curcly.

Install the top and bottom reinforcing plates,
and reassemble the windshield in its opening.

Windshield Weatherstrip

The rubber weatherstrip which surrounds the
windshield frame fits into a groove around the ont
side of the windshicld frame. Ta remove the
weatherstrip, just pull 3t out of the groove. When
installing a new weatherstrip, place the outside edge
mio the groove and push the inside edge into place
using a putty knife.

0.

Windshield Wiper

The windshield wiper motors are located i the
header panel. Removing the small plate attached to
the header panel by four serews exposes the motor
and vacuum line connections for service. The motor
may be removed by disconnecting the wiper blade
and removing the mounting nut on the front of the
header panel.

| WiMDSHIELD: |
FRAME

| FRAME RFINTCIRCEMENT |/

. =
CEMTER DiNVISICIM
CHAMMEL

—— e ——

| HUBHER WEATHERSTRIP

Flg. 3—Showing Windshield Split at Cenler Relnlorcomont



FRAME —2-1

Section 2
FRAME

1% Ton Truck

The 4 ton truck frame is a five cross mem-
Ler frame with a Hat kick up over the rear axle.
At the rear of the kickup, the side members con-
linue at the same level as the portion ahead of the
kick-up. This provides a very salisfactory sur-
face upon which to mount bodies. The cross mem-
bers are very rigid being of a flanged “T1" and hox
seetion construction,

The engine rear support is a Hanged inverted
" member, This member is secured (o the side
members by means of a construction known  as
“alligator jaw” atlachment,

The second cross member is of box member
construction for its entire width, Tolt attachment
to the side members provides easy removal for the
servicing of the transmission.

The third eross member, also a Hanged inverted
LI section, supporls lhe hand brake cable pul-
leys and the pulley bracket forms a box section
with the cross member,

A single rear cross member 18 used, This mem-
ber is formed upward at the center for sparc
wheel mounting,

3 Ton Truck

The 34 ton truck frame incorporates in its design
many of the construction features of the ¥4 and 114
ton trick frames.

TIhe frame tapers from the front end to the
second cross member, beyond which it forms a
straight  section. This arrangement supplics an
excellent mounling for the bodies, as the straight
section extends under the entire length of the lnad
platforn.

The side members are formed in a deep channel
seclion from thick sheets of steel. The top fange
is uniform in width over its enlire length, but the
lower flange is wider for a short distance at the
front and rear to provide greater strength for the
attachment  of the gross members. Fach  side
member is reinforced at the rear hanger of the
front spring by a special chaunel. There 1s a small
kick-up over the rear axle for clearance.

Cruss members are of the Minged “U” and box-
section  comstruction—the type of  design  most
suitable for truck service. Since the [ront end is
similar to the T4 ton d&.‘-ig!i, the rugged front
cross mumber and engine rear support member of

I”

—— 44

Fig. 1- % Ton Truck Frame
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that frame are ntilized in this unit, Tn addition
to supporting the rear of the power plant, the
THEAT .‘illl’l[)ll]‘l i'll."-” Tunclions as a cross I"I'I!"Tﬁl.'!l"l'.

The second cross member of box-section con-
struction is identical to the 13 ton member, in-
tluding the holes at the center section for atlach-
ing the universal joint support bracket. The plate
of this support doubly ties together the fanges of
the eross member in a reinforced box section, greatly
imereasing 1s strength over the enlire center section.
The side members and rear universal joint support
are bolted to this cross member so that the transmis-
sion can be removed [or servicing without disturbing
the rear axle.

The third cross member is similar in design to
the corresponding member in the 14 ton frame. It is
of the mverted flange “U" type with alligator jaw
attachment to the side members.

The rear cross member s identical o the one
on the 1M ton frame. It is a strong panel rigidly
riveted at cach end to the Qanges of the side mem-
bers, This member continues (o be located at the
rear hracker of the rear spring, and in addition o
being riveted to the lower flanges of the side mem-
bers, it is reinforced at each end hy a gusset thai
joins the upper Hange of the member and side
member in a sturdy connection. The gusset 15 the
same part as used on the 1Y ton truck.

134%2” W.B. 1%z Ton Trucks

The 134 54" wheelbase 134 ton truck Trinne has five
cross members. 1t1s similar to the 34 ton truck [rame
with exception to a slight dillerence in the brake
cross shaft bracket.

1% Ton 160" W.B. Trucks

Six ¢ross members are used on the 1607 wheelbase
114 ton truck. Dis frame is similar in construction to
the 34 ton truck frame with exception to a slight
difference in the brake cross shaft hracket.

STRAIGHTENING THE FRAME

In the case of a collision or aceident where the
bending or twisting of the frame is not excessive,
i 1s permissible (o straighten the frame This must
be done cold, as heal apphed to the frame will change
the structure of the metal and weaken the frame at
the point where heat 1s applied.

Checking Frame Alignment

When checking a frame for misalignment in case
of damage, the most eflicient method is X" check-
ing with a tram from given points on each side rail,

_In the Tigures 1, 2 and 3, reference points are
lgdlcarctl—";\, TUR” UCT and D™ oon each frame
sicle member,

When making checks, the trn points should be
set at the center of the lubrication fittings.

When “X" checking any section of the frame, the
measurcments shonld agree within 5/107, 1§ the
measurements do not agree within the above limit,
it means that corrections will have to be made be-
tween those measnrement points thal are not cogual.

The minimum  dimensions between  the spring
hangers both front and rear are also shown on the
illustrations,  In addition the height of the front
spring horns with reference to the top of the frame
side member 1 shown,

D
y/a)

S

Fig. 2 %: Ton Truck Frams
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Fig. 3—1% Tea Truck Framo

SHOCK ABSORBERS

Shock absorbers provide a smoother ride for the
occupants by dampening the spring vibrations as the
truck passes over irregularities in the rowl. There
are lwo types of shock ahsorhers: single-acting, and
double-acting. The single-acting shock absorbers con-
trol the speed of REROUNTD of the truck springs.
I’ouble-acting shuck absorbers control the speed of
both REBOUND and COMTRESSION of the
iruck springs,

PACKING CLAND
RILITF WALWE FLUG

PACKING 'WaASHERS
FRALLE PLUG
EHOXK ARSCHRANR

RBFLIET WalLYE

—e [ ARA
LOVER
- COVER GASKET

COVER SCREW

44444444444444

PISTOM GPRINGT  CYLINDER HOODY PRION INLAKE WALVE

Fig. 4—Single-Acting Shock Abnorber

OPERATION OF SINGLE-ACTING SHOCK
ABSORBERS

The construction of the single-acting shock ab
sorher is shown in the cross section view, I'ig. 4.

When the wheels strike a bump, the car springs
COMPITESS and the car frame moves downward, ca Ty
ing the shock absorber with it. This causes the

shock absorber arm to move upward, relieving the
cam pressure on the piston. Relieving this pressure
allows the piston spring to force the piston outward,
creating a vacuum behind the piston. The vacuum
causes the intake valve under the head of the piston
to open, permitting the fluid to flow under the piston
head and A1l the piston chamber, Fig. 5.

1144141

AHAARNAA LT
ALRLA LRl

Fig. 5 Shock Absorber Action When Car Sirikes a Bump

As the wheels pass over the bump, the car
springs rebound and the car frame moves upward,
carrying the shock absorber with it. This causes
the shock ahsorber arm to move downward, apply-
ing cam pressure on the piston. The cam forees
the pision into the cylinder, closing the infake
valve. The oil, trapped in the cylinder, forces the
relief valve off its scat and passes slowly into the
reservoir, This action, Fig. 6, slows up the rebound
of the truck springs.

The type of single acting shock absorber shown
m Fig. 4, with a separately mounted intake valve
and relief valve, is used on the fromt and rear of
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RELIEF VALVE |

INTAKE WALVE

L' =
COMPRESSION
CYLINDER \

= P

REEQUND
CYLINDER

Fig. 8- Shock Absorbar Action in Controlling Rebound of Car
Spring

the 14 and 34 ton trucks to control the rebound of
the springs,

OPERATION OF DOUBLE-ACTING SHOCK
ABSORBERS

Heservoir Type

This type of shaock absorber, available on all trucks,
has both pistons contained in one housing. A cross
section view of the double- a-.tmg shock absorber is
shown in Fig. 7.

'.-UM-l";!.GE‘lDN
| INTAKE VAIVE

RENCAIND
MTAKE WalvE

HELIEF wALVE

| LC‘HF'F.LESIDN
BELIEF WalvE

Fig. B—MAection During Spring Compression

that the compression valve is not located in the com-
pression piston. A separate passage is provided in
the rear shock absorber housing for the compression
valve and a cap relains (he compression valve in

! L

[ ‘compression |
| INTAKE ValVE |

'

v - [EEEJNE'@_:F VALVE

Fig. 7—Front Shock Abnorber

During truck spring compression, fluid lows from
the compression cylinder, through the relief valve,
mmto the reservoir, and thus dampens the spring
compression. At the same time, fluid enters the
rebound cylinder through the intake valve. This
action is shown in Tig. &

During truck spring rebound, flund flows from the
rebound  eylinder, through the relief wvalve, o
the reservoir, thercby dampening the spring re-
bound, At the same time, fluid Aows into the
compression cylinder through the intake valve, This
sequence of evenls may be followed by referring
to g Y.

The cross-sechion views shown, Iigs, 7, 8, 9, illys-
trate the type of shock absorber used at the front
of the truck, but the operating principles of the rear
shock absorbers are quite similar, the exception being

Flg. 9—Aelien During Spring Rebound

position the same as for the rebound valve. While the
compression and rebound valves of the rear shock
ahsorbers are identical with those of the front. the
design of the rear shock absorbers differs slighily 10
allow for increased load distribution at the rear of
the unit,

Valve markings are located on the valve caps or
in the case of the compression valve on the front
shock absorbers, on the end of the compression pis-
ton cover.

GENERAL SERVICE INSTRUCTIONS

Before proceeding with any repair operations
on the shock absorbers, lubricate the truck springs
and  shackles and check the air pressure in the
tires to see thal 1l does not exceed the recom-
mended pressure. In order to obtain a smooth ride,
shackles must act freely and the tires must not be
over-inflated.

After these preliminary operations have been
completed, disconnect the link from the axle and
pull the shock absorber arm down. 1f the arm
comes down casily, part way, then comes o oa stop



and moves down slowly the rest of the way, there
is not enongh fluid in the shock absorber. -

Clean the shock absorber thoroughly, then re-
maove (he filler plug, With fuid injector, KMO-1026,
hll the shocl absarber with shock insulating Huid, to
i level with the filler plug hole,

NOTE~- This method of filling applies to all shock
absorbers.

Replace the filler plug and move the arm up and
down vigorously several times 1o work the oil into
the piston cylinder,

After the arm has been moved up and down to
bl the cyhnder, insert additional fluid to 61 (he
reservoir. Allow the nid to escape down to the
hottom edge of the filler plug hole before repliac-
ing the plug. This provides the necessary air space
in the shock absorber,

Leaks ut the cover or al the valve plug can be
corrected by installing a new cover gasket or [iller
plug lead gasket washer.

On double-acting shock ahsorbers, leaks al the
end ecaps, valve plug, or filler plug can be elim
mated by installing new end cap fbre gaskets, or
valve and filler plug lead gaskets.

Packing washers on shock absorbers which have
been operating with oil below the proper level, are
apt to hecome worn, causing oil leaks around the
shafl. Such leaks can only be corrected by replicing
the shock absorbers.

SERVICE OPERATIONS—SINGLE-ACTING
SHOCK ABSORBERS
Disassembly
Remove the shock absorber from the truck and
place in an assembly fixture as shown in Fig. 10

Flg. 10—58hock Absorber Holding Fixture
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CAUTION—Do not clamp the shock absorber in
a vise as pressure on the cylinder will bind the
piaton.

Remove the valve plug, relief valve, and cover
frum the shock absorber. Remove the piston, in-
take valve, and the piston spring. DO NOT attempt
lo. remove the shock absorber arm, shaft, or cam,
as these parts are assembled under 24,000 pounds
pressure and are NOT to be removed.

IT the bearings show excessive wear the shock
absorber should e replaced.

Wash all parts in kerusene; inspect the piston,
cylinder bore, valves, and springs before reassem
bling. Replace any worn or broken parts.

Reassembly

Assemble the inlake valve onto the spring and
place the piston over the spring and valve. Inserl
the assembly into the cylinder.

Push the piston into place and pull the shock
absorber arm over until the cam holds the piston
i the eylinder, then assemble (he cover to the shock
absorber, using a NEW gasket.

Fill the shock absorher with shock insulating uid
and install the relief valve and plug, using a NEW
lead washer under the plug. Tnstall the shock ab
sorber on the truck.

SERVICE OPERATIONS- DOUBLE-ACTING
SHOCK ABSORBERS

Reservolr Type Disassembly

Remove the shock absorber from the truck and
place it in the assembly fixture. Remove the filler
plug and valve amd drain the Huid from the shock
absorber, working the arm back and forth until
completely drained. Remove both end caps, using
special serrated wrench, J766, Fig. 11.

Remaove the valve refaining snap rings and valves
from both pistons. Clean and inspect all parts.

Redaasembly

Iustall valves and snap ring, using special tool,
J-896-A, Fig. 12

Fig. 11— Removing End Caps from Double-Acting Shock
Absaorbara

CAUTION—Ba sure to install the inlet valve in the
piston, located at the same end as the separately
mounted relief valve,
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The open side of the snap ring should be in
stalled as shown in Tig 13 Tt it is mstalled in any
other position 1t is very difficult to remove.

After the valves have been installed, fip the
valve with o serewdriver to make sure that the
valve and spring are free.

Renssemble the end caps, using NEW lead gaskets
under the plugs.

Fill the shock absorber with shock insulating
Huid, Install the Gller plug and move The arm ap andd
down vigorously several tmes o msure filling the

Fig. 12—Installing Valve and Sonap Ring

cylinders. Rewove the [ler plug and add Auid o a
level with the bottom edge of the filler plug hole,
Install the Oller plug, using & NEW lead gasket

SERVICING SHOCEK ABSORBER LINES

Unsatisiactory shock absorber action and shock
absorber notse are usually due 10 worn links, link
hushings, and grommets. To determine il one or
more of these conditions exist, disconneet the link
trom the axle and check for lost motion al hoth ends
It wear has oceurred, replace the grommets and
hushings at both ends, in the following manner.

Remove the shocl sbsorber trom the truck and
iiscomnect the link. Press the worn bushings and
grommel from the shock absorber anm, using the
bushing remover and support, | 903, in an arbor
press, as shown m [Og, 14,

Coat a new rubber grommet with liquid  soap,
for casy installation, and press it into the shock

Fig. 13— Carrect Poslllon of Snap Ring

absorber arm, using tool, [-901, to insure proper
seating of the grommet.

Tlace a new bronze bushing on the pilot of the
bushing replacer and press the bushing into the
grommet, lig. 15, The replacing tool, J-899, ex-
pands the grommet and should be used for this
operation to prevent damaging the grommet.

REMOVER .

SHOCK
" ABSCRBER
SUPPORT

Fig. 14—Hemoving Bushing and Grommel fram Shock Absorber
Arms

The pin holes at the ends of the link are of
diftercnl dismeters and the knurled end of the pin
should be inserted through the large hole

Press the pin into the link, using tool, J-902,
This tool hmits the depth that the pin can be
pressed throngh the link, preventing  danspe (o
the link holes,

Adter the pin is mstalled, strike rhe link against
the press plate of the arbor press, A sharp blow on
the heawd of the pin will properly seat the large hole
an the shoulder of the pin.

Assemble colter pins to the link pins and install
the shock absorber on the trock,
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Fig, 15—Installing Bronze Bushing in the Gremmet in the Shock

Absorber Arm
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TOOLS REQUIRED

L'ool Number

KMO-1026 ..

.........

The following tools muanufactured hy the Kent
Moore Organization or their equivalent are recom-
mended for use when overhauling shock absorbers :

Lyeseription

..... oo ITaid Gun

Jo0 55 5% 4y mcno s Knurled End Cap Wrench
FOM-Ac s cvuiavanes Valve Tnstalling Tool
FER iinmammmie v Link Bushing Driver, Small
T-902. . A T Link Pin Setting Toal
J-901 . . <. . Rubber Rushing Depth Spacer
[-903,.....c0n0ss Linle Lushing Remover Support

SHOCK ABSORBER SPECIFICATIONS

3 oand 4 l'en 14-Ton 8 Ton
i Frant Runr Riur .
Maodel Number 1430CA-DA 1130LA MA 431X Y
I'||.J-L Reservor Reservoir Reservoir
Make Delco Hydranlic Deleo-Hydraulic  Deleo Hydraulie
Action - - Single Single Single -
Valve Murkimgs: o N -
Rebound 1CG 306G acaG
Compression = - .
M AN and 148 Tuw 14-Ton All 3<I'on 136=T'om
Fowmt Reus Rews Rear
Model Number 1731-C-D 1731-T-U 1722-N-p 200-V-W
Type Reservoir Reservoir Heseivais I{W'
Make Uelcu-H}ﬁlmth& Lielco Hyvdranlic Dieleo-Hydraulie Delico H}-(]nm
"~ Action [Double Double DNuuble Dhsuble
Valve Markings: - h
Felwoml 2] 2 1-] 1-
Compression G2 G2 =0 (-0
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Section 3

Fig. 1—Front Axle Assombly—%3. %, 1V2.Ton Trucks

1—0uler Whesl B-urinq
2—Wheel Spindle
3—Whesl Hub

4~ Wheel Hub Boll
5—Brake Drum

6—DBrake Wheel Cylinder
7—Brake Flangs Plais

8 Brake Bleeder Valve and Screw
§—Braks Wheal Cylinder Hose Connection
10—Inner Wheal Bearing

11—Lubrication Fitling

12—Innur Bearing Ol Seal

13—Kingpin Lock Pin

14—Brake Shos

15—Brake Lining
18—Kingpin

17—Kingpin Thrus! Bearing
18—Lubriecation Fitting

19- - Tie Rod End

20—Axle [-Beam
21—S8iteering and Third Arm

FRONT AXLE
Ya, % AND 1%-TON TRUCKS

CONSTRUCTION

The [ront axle used in the '3, % and 114 ton
trucks is known as the reverse Elliot type. It is a
steel droplorging with the spring seats lorged
integral with the “I"" heam. The “I'" heam is heat-
treated for extreme toughness and is machined ro
very close limits,

The kingpin is recessed and held in position by
a tapered pin drawn tightly into the recess by a

lock washer and nut. The holes at cach end of the
“1" bewn are bored at a slight angle to permit the
kingpin to tilt inward at the top, This inward tilt
is called Kingpin inchination.

‘I'he steering knuckle is mounted to the front

axle by means of this kingpin, and rides on a ball
bearing which makes steering easy.

The brake Mange plate is securely bolted to the
steering knuckle and carries the brake shoes and
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wheel cylinders. The steering knuckle arms are
also bolted to the steering knuckle and are con-
nected with each other by the tie rod. The tie rod
is the adjustable type atiached (o the knuckle arms
and controls the amount of toe-in of the front
wheels,

The third arm is forged integral with the lef|
knuckle arm and 15 connected (o the pitman arm
by the steering connecting rod,

A caster shim or "1 Deam spacer is inserted
between the [ront springs and the front axle. The
installation of this shim controls the amount the
top of the axle inclines or tilts backward, Lhis
backward tilt of the axle gives the front wheels
their caster.

The fromt wheel spindles, forged inwegral with
the steering knuckles, are tilted downward at their

outer ends, causing the tront wheels 1o Le lurther -

apart at the tap than they are at the hottom. This
position of the front wheels is called camber,

The steering konuckle arms are installed on the
knuckles at an-angle, permitting the tront wheels
to toe-oul when makiog turns, This is necessary
so that when turning curves, cach wheel may
travel in a dillerent arc. T'his toe oul on curves is
known as steering geomeltry.

These hve [ront end Jactors are built inlo the
axle and must be in proper relation o cach other
to prevenl sleeting laults and excessive lire wear.

CASTER

Caster iz the amount in degrees of the hack-
ward tilt of the axle and kingpin. See Fig. 2.

A truck without easter would lack steering sta
bility, would tend to wander over the road and
would be diffieult to straighten out at the end of
a curve or turn.

CASTER ANGLE

by

less caster. Suppose that an accident has put a
twist into the front axle so that the lefl side is
zern caster, while the right side is castered back-
ward five or six degrees, the right wheel will have
a strong tendency to turn inward, pulling the truck
to the left,

CAMBER

Camber is the amount in inches or degrees (hat
the [ront wheels are lilted outward at the top.
See Ilig. 3.

When a wheel has foo much camber, or the wheel
Is tilted too far out al the top, the tire is forced

CAMBER ANGLE —=

rlg. 3—Camber Angle

by road contact into a conical shape, on its under
side. The result would be excessive Lire wear on
the outer edges of the tread.

Reverse camber, or a wheel that is tilted too far
i al the top, would resull in excessive lire wear on
the inner edges of the tread. The center of the
Lread would remain comparatively unworn.

The rule is that if wheels have the maximum of
allowable camber they must have the maximum of
allowable toe-in. T wheels have the minimum
amount of allowable camber they must have the
minimu amouni of allowable loe-in.

Kingpin inclination is the amount in degrees
that the tops of the kingpins are inclined toward
the center of the truck. See Fig. 4.

Kingpin inclination tends to keep the wheel
spindles pointed outward, in line with the axle,

Fiy. 2—Cuaater Angle

Unequal caster shows itselfl in the tendency of
the truck to pull to the rght or left This condition
comes about through the axle having been twisted
s that there is a greater amount of casler in one
kingpin than in the other. I'he direction in which
the truck will tend to pull is towards the side with

KING PIH ANGLE

Fig. 4 Kingpla Inelination



just as caster tends to keep the wheels of an auto-
mobile pointed straight ahead, The effect is the
game, since il the spindles arc kept pointing out at
right angles of the truck, the wheels will, as a
result be kept pointing ahead. It makes the truck
sleer easier.

We have already relerred to the close relation-
ship hetween the factors thal enter into the front
axle assembly. It is a puint that cannot be over-
stressed. One must keep this close interrelation
constantly in mind to gain a full and true under-
standing of this cleverly designed mechanism, In
order Lo correct any wrong adjustment, it is nec-
cgsary to realize what effect a change in one clement
of the mechanism may have on the operalion of
the other parts.

TOE-IN

Toe-in is the wmount in inches that the wheels
toe-in, that is, the distance between the wheels ul
the front "A,” is less thanm it is at the rear “B."
See Fig. 3.

-A )

Fig, §—ToeIn

Cambering the wheels out at the top makes it
necesgary to draw them in at the lronl.

Toe-in is a necessity growing out of camber and
directly related to if. Tt might seem that since the
wheels are headed inward toward the center of the
road, while actually traveling a parallel course,
there must be a constant grinding of their surtaces
on the road surface, As o matter of faet, it is to
avoid this tire-wearing surface grind that toe-in is
employed.

Just as the purpose of camber is to give Lhe
wheel & setting so it will be in nearly a balanced
[ree-running position as possible, go with toe in,
the purpose is to sel the wheel in a position to
reduce to a minirmum the rowd friction on the tire,

STEERING GEOMETRY

Steering geometry is the mechanics of keeping
the front wheels in proper relalive alignment as
the wheels are turned left or right. Fig. 6.

The front wheels, when the truck is making a
turn, are not on the same radius line, drawn from
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the center around which the truck is turning, and
because of this, it is necessary for the front wheels
to assume a toed-out position when rounding
curves. This position is governed by the angle of
the steering arms.

Fig. 6—5leering Geometry

The accuracy of the steering geometry is gov-
erned by the condition of the steering arms. For
exiample, suppose a steering arm has been bent hy
bumping against a curb in such a way as to cause
the right wheel to toe-in excessively when the car
was turned around a corner. This tire would drag,
causing rapid wear of that tire. The condition
accounts for the cars and trucks we see once in a
while that wear out one front tire twice as fast
as the other, although, by usual tests, it is per-
fectly sel for straight ahead driving.

Fig. 7—Tes-Out on Curves

The wheel of any vehicle, if properly set on the
curves, will he at a right angle to the radius line
from the center or point around which the vehicle

.15 turning.

Fig. 7 is a diagram of a truck making a left turn,
The right wheel is set at an angle of twenty degrees
—the angle being exaggerated to bring oul the
principles more clearly. A line “A" drawn through
the rear axle and both rear wheels and a line “B"
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drawn through the spindle of the right wheel meet
at “D." which is the center around which the car
is turning. Therefore, the left or inside wheel must
he at right angles to the radius line “C" which
passes through the spindle and strikes the lines
from the other three wheels at "1)."

REPAIR OPERATIONS

When service men thoroughly understand the
foregoing, they will appreciate the accuracy neces-
gary when checking the front end system. There
are several different kinds of equipment, by which
these aperations can be performed.

It must be remembered thal no matter what
kind of equipment is used, that all of these checks
must be made with the truck level, with the
weight of the truck on the wheels and with no
pay load.

Bad steering performance may be due to some
cause not connecled with front wheel alignment.
Therefore, check to see that none of the following
conditions are present before placing the ear on
the front end machine:

1. Loose or improperly adjusted steering gear.
2. Steering housing lonse at frame.
3. Play or excessive wear in kingpins or hushings.
4. loose tie rod or steering connections.
5. Loose spring shackles.
6. lLoose front spring "U" bolts.
7. Front spring slipped on spring seat due to
sheared center bolt.
8. Over-lubricated front springs.
9. Sagging or broken [ront springs.
10. Under-inflated tires.
11. Unbalanced or improperly mounted tires.
12. Motor mountings improperly adjusted.
13. Broken motor mountings.
14. Motor not properly tuned, rough or Ymigging."”
15. Brakes dragping,
16. Hub bolt nuts loose.
17. Shock absorbers not operating properly, low
on fluid or dry.

After this inspection is completed and the con-
ditions corrected, the truck should be placed on the
front end machine and checked. There are several
types of front end machines on the market using
different mechanical means for loecating and cor-
recting [ronl end froubles. The instructions fur-
nished by each manufacturer for the operation of
his particular machine should be followed.

STRAIGHTENING FRONT AXLE “I" BEAM

When it is necessary (o straighten the front
axle “I'"" beam out of the truck, the gauge J-1185
illusi;rated in Fig. 8, should be used. The gauge
consists of two pins that ht in the kingpin holcs.
These pins are tapered so that they properly fit
and center in the axle.

 The first operation in straightening “T" beams,
is to properly level the spring scats cither on an

arhar press or with a hending bar. Assemhle the
kingpin ping into the holes in the end of the beam.
Place a cord on each pin and slide a square on the
spring seal until it touches the cord. Check from
the sguare to center of the spring tie bolt hole.

Fig. B—Front Axle "“1" Beam Gauge

When the axle is in proper alignment the kingpin
holes and the hole for the spring tie bolt holes in
the spring seats, are all in line.

Place the gauge on the spring seats amd check
the angle of the pins against the face of the gauge,
When the kingpin angle is correct, the pins will
be parallel with the face of the gauge.

CAUTION—Do not heat Chevrolet front axle “I"
beams to straighten. Siraighten them cold—hadmt-
ing will change the metal strength.

FRONT WHEELS

Remove and Replace

Lift the wheel from the ground with a jack under
the front axle “I"" beam. Remove huly cap. Pull
out cotter pin locking the spindle nut. Remove the
spindle nut and spindle washer. Remove [ront
wheel.

The outer cone and balls and the inner cone are
loose and may be easily removed. The inner balls
may be removed by prying out the inner bearing
felt retainer. Il this is <one, a new [ell retainer
assembly should be used when reassembling. The
ball cups are pressed into the hubs and can be
driven out by mserting a bar through the hub so
that one end reats againat the cup. By tapping
lightly at several points around the circumference
of the cup, through notches in shoulder inside of
hub, it can be removed without damage. It is well
to remember that the cups are very hard, there-
fore, extreme care should be used in removing not
to crack them.

In replacing the cups, be sure that they are
pressed into the hubs evenly and as Tar as they
will go, that is, that their backs are against the
shoulder in the bottom of the hole.

Before inatalling the separator and ball assem-
blies in the hub they should he packed with Marlak
lubricant or its equivalent, using No. 2 in summer
and No. | in winter.



When replacing the front wheel be sure the
inner oil deflector is in i1s proper place belween
the inner Learing cone and the shoulder on the
knuekle spindle. As the wheel is pushed onto the
spindle it should be mude certain that the inner oil
dellector has passed inside of the auter vil deflector.

Be sure that the nuts which hold the wheel io
the wheel hub are put on with the taper side to
the wheel huh.

Adjustment

After the wheel has been replaced on the steer-
ing knuckle spindle, with the bearings and felt
retainer in their proper location, install the spindle
washer against the cone of the outer bearing then
adjust the bearings as (ollows:—

1. Using an 8" wrench (never larger) and apply-
ing a steady [lorce with one hand, pull up the
adjusting nut until the wheel is somewhat hard
to turn by hand. At the sime time rotate the
wheel to be sure that all parts are correctly
seated,

2. Back ofl the adjusting nut one-half casiellation
or one-twelfth turn.

. 1T the slot in the nut and the cotter pin hole
line up, insert the cotter pin. If not, back the
nul off until the slot and the hole are in line
and then insert the cotter pin,

NOTE--In order to provide for close bearing ad-
justment. the cotter pin hole s drilled in the spin-
dle in both the vertical and horlzontal plane,

With the bearing inner cup an easy-push ft
in the hub and the nut a free running fit on the
spindle threads, this will give an adjustment
towitrd the tight side, which will allow fur settling
and working-in of the partls in scrvice.

I'ront wheel bearings should never be set up
on the loose side, us such an adjustment does not
bring the balls and races inlo proper contact,

It is well 1o note that the slight friction of a
new snugly litting felt retainer assembly will tem-
porarily produce a slight drag on the wheel, but
this is easily recognized and should not he confused
with adjustment of the bearing. Spin the wheel,
making sure that all parts are in correct position,
then clinch cotter pin securely.

FRONT AXLE TIE ROD

The front axle tie rod is of the ball, seat and
spring Lype, similar to the steering connecting rod
construction.

Refer to Tig. 9, and nole how parts are as-
sembled. I'he parts on both ends are assembled in
the saume manner. First the spring seat, then the
spring and ball seal, then the ball and hall seat,
and then the plug. Ball seats should be assembled
so that notches line up with ball neck.

To properly adjust the front axle tie rod;

1. Remove coller pins.

2. Screw plugs in tight until springs are com-
pressed solid and back oft to first coller pin
hole.
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3. Insert and clinch cotter pins.
4. Lubricate hoth ends of tie rod.

To remove the tie rod from the front axle, re-
move the cotter pin, end plug and ball seat, Screw
end plug back into the end of the tie rod until the
ball is in the center of the opening. A light tap
with & solt hammer will remove the tie rod lrom
the ball.

|snnme_5_53‘,ﬂﬁwul. a‘
1 [t wiug)

[BALL se&T]

Fig. 3—Front Axle Tie Rod

Toe-In Adjusiment

Front wheel toe-in can be adjusted by loosening
the clamp bolts al cach end of the tie rod and turn-
ing the tie rod to increase or decrease its length
until a toe-in of 4" to 14" is secured, then tighten
the clamp bolts securely.

%-TON PANEL TRUCK STABILIZER

A ride stalgilizer is used at the front of the 14-
Ton Panel Truck to prevent excessive side sway
on Lurns.

To remove the stabilizer from the truck, firat
remove the spring "U" Dbolls atlaching it to the
top ol the spring and then remove the large bolt
at the upper end of the two-piece bracket which
extends through the bracket, spacer. and frame
side rail. The stabilizer assembly can then be re-
moved, To remove the bracket from the bar it is
necessary to remove the bolts holding the two-piece
bracket together so as to relieve the pressure un the
rubber bushings. The bracket and bushing can then
be slipped off over the end of the bar.

Replacing the stabilizer on the truck is the
reverse of the above, except that the bolts which
clamp the two parts of the bracket together should
not be tightened until after the stabilizer is in
place on the truck, and the weight of the truck
with no pay load on its wheels. "I'his is important
sn that the rubber bushings will grip the bar in
proper relation to the frame and axle, and prevent
excessive up and down movement of one front
wheel relative to the other.

CAUTION—Do not attempt to adjust the siabilizer
by tightening the belts in the bracket when there

is a load in the truck. This would destroy its

effectiveness,

All commercial frame front cross members are
punched tor the adaptation of Lhis assembly if
desired.
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KINGPIN

Remove and Replace

T remove and replace the kingpin, jack up
the front of the truck and remove the front wheel.
Remove the nuts which attach the brake flange
plate Lo the steering knuckle. Remove the brake
fange plate. Remove the top kingpin bearing plug,.
Ihis can be done with a sharp prick punch. Remove
the kingpin lock pin.

Drive the kingpin down and out of the bottom
with a hrass rod. This removes the bottom plug
and the kingpin.

In replacing the kingpin the operalions are Just
the reverse of the ahove removal operations, except
that you should always use new kingpin bearing
plugs and new lockwashers, and clinch over all
cotter pina securcly.

Fig, 10—Cleaarance Betwssn Bleering Enuckle and 1" Beam

The kingpin bearing plugs on all trucks have no
Uexpansion' feature, and must be stuked in place
hy peening or staking over the ends of the stecring
knuckle 1o hold the plugs securely in place.

Drive in the kingpin with a soft head hammer.
After the kingpin is installed with the thrust bear-
ing assembled at the bottom of the kingpin with
the dust shicld side at the top, check the clearance
between (he steering knuckle and axle "I beam.
See Fig. 10, If this clearance is more than 006"
install a steel shim beiween the steering knuckle
and the “T" bewn at the top of the kingpin.

In installing this shim, start the kingpin in al
the top of the knuckle and place the shim over the
kingpin. Mount the knuckle over the emd of the
o] i Leam and drive the kingpin purl way through
the “T" beam. lnsert bearing between the 17
heam and the knuckle and drive The kingpin into
position.

Trucks that have been operated for a period of
time with loose kingpin bushings, in many cases,
tend to “bell mouth” the kingpin holes in the
ends of the 1" beam. As a means of making a
satistactory repair and prevent future kingpin
breakage due to the kingpins being loose in the
S1Y beam, (010" and 020" oversize kingping and
bushings are available for 144-Ton Trucks.

Special reamers are available on Lhe market for
reauning the holes in the 1" beam ends for over-
size kingpins.

KINGPIN FLOATING BUSHINGS

Va AND %-TON TRUCKS

On the Y4 and 34-ton trucks the kingpin bushings
are hronze bushings of the “floating” (ype. When
replacing these hushings it is nul necessary to ream
them Lo size, as service bushings are machined to
hinished dimensions. However, when replacing floal-
ing hushings care should he used to make sure that
the oil groove in the bushing lines up with the lulri-
cation fitting in the sieering knuckle. These bush
ings should be free on the kingpin, but may be
somewhat snug in the steering knuckle.

After the kingpin bushings have been installed,
the front end alicnment should be checked to make
sure that ull of the tactors of Tront end alignment
are within the specified limits.

REMOVE AND INSTALL STEERING KNUCELE
BUSHINGS, 1%-TON TRUCKS
A hushing puller should be used in removing

steering knuckle bushings. 17 o tool of this kind is
nol available, an ordinary coarse threaded tap of

Fig. 11—Reaming Stsaring Enuckle Bushinga

the proper size can be (hreaded into the bushing,
and with # bar whose diameter is slighily less than
the diameter of the hole and 1 inch longer than
the distance through the steering knuckle, drive
oul the tap and bushing.

To install new bushing, round edges with a hle;
place in proper position with respect to kouckle Lo
align oil holes, noting that the ol hole is nearer
one end than the other. Press into place with a
vise or arbor press, taking care (o start bushing
straight into the hole. 130 not hammer on bushing
or otherwise deform it.

Alter the bushings are in place, they should be
carefully reamed to size, using a reamer long enough
to reach through both hushings at once, or prefer-
ably a reamer having a lony, pilot bar which will just
pass through the opposite bushing while one is



being rearmed, the culting flutes also heing lang
enough to finish the bushings together. Fig. 11.
NOTE-— When oversize kingpins are installed, it is
necessary to ream the steering knuckle bushings
first with the reamer used for liting a standard
size kingpin, and then with the special oversize
reamer fo fit the .010" or .020" overaize kingpin, to
provide .002" clearance between the kingpin and
bushing,

FRONT SPRINGS
%-TON TRUCK

The front springs on the YW-ton truck are flat
under load, contributing to improved steering geom-
etry by reducing o g minimum the fore and aft
movement of the front axle and attaching parts.
The rear eve of the front spring 15 of the “Berlin
type, meaning that the horizontal center is approxi-
mately level with the main leal center.

%-TON TRUCK

The front springs of the #j-ton truck are “two-
stage’ type, ur in olher words (he spring riate with
the truck light is considerably lower than when
loaded. The advaniage of this type spring 18 thai
the rebound or “throw' iz much less when the
truck is light and the resistance (o “hamgping
through' is greater when the truck is loaded, The
change in spring rate froon the low (o the higher
rate takes place at or near the rated load capacity
of the (ruck.

1%2-TON TRUCK

The front spring on the 1lé-ton truck is a low
cambher apring of high load carrving eapacity. The
rear eve is also of the “Berlin” type, with a second
leaf which partially wraps the main eye for addi-
tional safety.

Front apring data will he found under the head-
ing “Spring Specifications” at the end of this
section.

THREADED SHACKLE

A threaded type spring shackle is used at the
front of the front spring on the 44, 3{ and 1 L6-ton
truck models.

In this design threaded bushings are pressed into
the spring hanger and into the eve of the spring.
Threaded pins with tapered ends are serewed into
the hushings with each end projecting the same
distance. The shackles are plain, heavy gauge steel
sunpings with tapered holes which Ot tghtly on
the tapered ends of the pins. A draw bolt, having a
stpuare shoulder under its rounded head, engages
cach outer shackle. A nut at the inner side of each
inner shackle serves Lo draw both inner and outer
shackle members up snugly on the pins, See Fig, 12,

The pins are drlled [rom their outer ends to
the center where a cross hole conncets it with the
threaded portion. Lubricition hitings are assem-
bled in the end of cach central hole to provide for
lubrication of the threads. Cork wiashers are assem-
bled at cach end between the shackle and the hanger
and between the shackle and the spring, Lo retain
the lubricant in the threaded portion.

In action, this shackle, being tight on the tapered
pin end, oacillates the pin in the threaded portion,
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This design uses all of the relatively large threaded
surface for a bearing, reducing wear to a minimum
and insuring long hearing life to these members.

T it becomes necessary to remove these hushings
from either the spring eve or the spring hanger,
Tool No. J-5353 1s required. Remove the draw holt
and the shackles. Serew tapered pins from the bush-
ing and thread the end of the tool into the bushing,
Turning the pull nut with a wrench will remave
the bushing.

Ta install & new bushing, insert the threaded
end of the tool through the spring eve or spring
hanger and serew on a new bushing, until it is cen-
tered up with the hole in the spring eve or spring
hinger., Turning on the pull nut will press this
bushing into place.

Tospect the pin that was removed from the bosh-
ing and if it is worn, replace. Screw it into the

Fig, 12—Threaded Type Bpring Shackle

bushing until cach end projects 25" from the end
of the hushing on either side. Place the four cork
washers over the ends of the pins and assemble the
shackle plites. Tosert the drow bholt and draw the
nut up snugly. Strike each end of each shackle a
sharp blow with a hammer to insure seating of the
tapers and retighren the shackle draw baolt.

Fxamine the lubrication fittings for damage,
replacing when necessary and fill the pins com-
pletely full with chassis lubricant.

PLAIN BUSHING

A plain bushing type spring eve boll is used at
the rear of the front springs on the 14, %4, and
1 Ya-ton truck mondels. The constrouction aned method
of removing and replacing this type of cve bolt is
the same as Tor the eve holt in the plain bushed
shackle, as described under “Rear Springs” in See-
tion 4 of this Manual.
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FRONT AXLE

Symptom

Hard Steering
1. Lack of lubrication.

2. Tight steering gear.
3. Tmproper toe-in.

4. Tires improperly inflated.

Front Wheel Shimmy
1. Improper tire inflation.
2. Wheels loose on hubs.
3. Improper toe-in.
4. Loose front wheel hearings.
5. Steering knuckle bushings worn.

Wandering
1, Tight steering gear,
2. 'lires unevenly inflated.
3. Spring center bolt sheared and axle shifted.
4. Loose front wheel hearings.
5. lmproper toc-in,
6. Worn kingpin or steering knuckle bushings.

TROUBLES AND REMEDIES

Probable Remedy

1. Lubricate the following points—tie rod ends,
steering gear and steering connecting rod.

2. Adjusl steering gear according to instructions
in Section 9 of this manual.

3. Adjust toe-in.

4. InHate tires according lo specificationa given
in Section 10 of this manual.

1. Inllate tires to recommended pressure,
2. Tighten wheel hub holts.

3. Adjust toc-in.

4. Adjust front wheel bearings.

5. Replace bushings.

Adjust sleering gear.

Inflate tircs.

Replace center bolt and relocate in spring seat.
Adjust front wheel bearings.

Adjust toe-in.

Replace worn parts,

ol b

TOOLS REQUIRED

The following toals manufactured by the Kent-
Moore Organization or their equivalent are recom-

mended Tor use when overhauling the Front Axle:

Tool Number Dieseription

L T RN Axle Aligner Gauge
L T Shackle Bushing Tool
RN, Steering Knuckle Bushing

Reamer—144-Ton Models

FRONT AXLE SPECIFICATIONS

b4 and Y-Ton 14§ Tom
Tiucke Trucks
Caster —Degrees 195 | Ls 24 + 1y
Camher—Degrees. e I AL R i 1 +{ L ) ! l' Liy 3
mng,pmlnc[umhnn Dngrm., 7 fll’l "1| ?‘; 10 1‘|
T T AT B ORI i o s v o T g ' g Lo 24 4 to by
Steering ("mnwn.\y (ToeQut on T urnsj; ¥
Outzide Wheel  Degrees. . B R SRR '2(] " wdﬂJ
!nﬁidﬂ‘\.'Uhr.el—l.l'eurm:a....,.......,,..,“.“ 6 A T G R 28 12 P T
KINGPIN DIAMETER 14 and 3{-Ton Outer
14 and #{-Tun Trucks.....o Ae6" to BO6R" Inner Race . oo N1)-909501

1345-Ton Trucks.......... O21" to 92147

THRUST BEARING (KINGPIN)
LG and 8{-Ton Trucks..... Matthews Mig. Co.,

No. 8261-TA4
114-Ton Trucks,.......... Matthews Mfy. Co.,

No. 7801-TAz2
WHEEL BEARINGS
14 and 34-Ton Inner
Innee Race: ... ol ssmsmis ND-000502
Separator and Balls. .......... NLD-909702
Outer Raoe. .. .o enenn s NI-909602

ND-909701
ND-009601

Separator and Balls,
Cuter Race. ..

114-Ton Inner
Inner Race. .
Separator and Balla. . .........
Quter Race..

114 'l'on Quter
Imner Ruce........o0000 .
Separator and Balls. . .........
Quier Race........

ND- 900526
NI-9097 26
NT)- 009626

N D-909525
ND-009725
NLD-009625
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SPRING SPECIFICATIONS

144-Tan
14-Tun 3-Tun _ 14 by & 180"

T e s D R S e B T R 6" 36" 40"
LB NNIAEN oo i sy s b R 3 e S 13g" 134" 2
T £ Single Twa Sinple
Bate -Lba: per Tiich o i i e sy v s anisale sioqtn gy sa syt o g laa 260 (275 476
iy 7

NGO OE TRV - 5 o vt g s 4 b o e A 7

Leaf Thickness
Wk 1o Besarsme sy onmis O o i e e o R s i 207 237 2097
T Py 247 214 2RT
LT S 1491 JA14 207
gL R e B f e e o e R L TIE S S e J94 2062 287
Mo Bocis v me s sl e R e R e — 262 -

Total Thickness. . . ............. R A R B RS 1,187 1,002 2007

DD i o A TG 28 T W S 6 (linch Clinch Bolt
hy 1 - —_ =
No. 3.0 i Clineh Halt Bull
IO caaias s i o R e T R A e Clinch Clineh Bolt
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Section 4

REAR AXLE ASSEMBLY
1/, AND ¥%,-TON TRUCKS

Fig. 1—Rear Axle Assembly Y%-Ton Truck

1 Pinion Bhall

7-—Front Pinien Bearing Retaining 11—Axls Shalt
2—Pinlon Bearing Hetaining Nut Scraw 12—Diierential Side Gear
3—Front Pinlon Bearing 8 Drive Pinion 13—Ring Gear Cap crew
4 Hoar Pinien Bearing 9—Dliferential Side Bearing 14—Differential Pinlon Gear Shaft
5—Ring Gear

10-—Ditferential Side Bearing Adjusting 15—TFiller Plug
6— Diticrential Pinion Gear Nut 16—Shims
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The ¥4 (on truck rear axle 15 of the seml ﬂoating
type: with Hypoid gears mounted in a one-piece
banjo-type housing, Iig. 1.

The 14 and 34 ton truck rear axles are similar in
construction although the ¥i-ton is a lorque tube
drive {enclosed propeller shaft), while the 34-ton 15
a Hotchkiss drive (open propeller shaft). The repair
operations described in this section apply directly to
the 44-ton truck; however, ihey also apply to the 34~
ten truck with the following exceptions.

The end of the differential carrier is machined 1o
receive the spring loaded oil seal which engages the
ground hub of the universal joint rear yoke. The
pinion shaft is threaded at its forward end for the
nut which attaches the universal joint rear yoke to
the pinion shaft.

When assembling the pinion to the differeniial ear-
rier, the miversal joint rear yoke must be installed
and its retaining nul lightened firmly before attempt-
ing to make any ring gear and pinion adjustment.

Instructions covering the repair of the 43-ton front
propeller shaft assembly will be found under the
heading, “Iront Propeller Shalt Assembly, 34-Ton
Trucks,” page 4 - 16

HEPAIR OPERATIONS

In rear axle service work there are minor and
major operations. Minor operations such as the
removal of axle shalts, the replacement of brake
drums, ete., ean be performed with the axle under
the car. Major operatioms, such as the replacement
of ring gear and pinion, etc., must be performed
with the axle out of the car, hecause it is impossible
to obtain the correcl pinion depth with the third
member in the axle housing.

‘There are also lwo very important and essential
points which all service men must keep in mind when
working on rear axles. First—absolute cleanliness
must be ohserved, and sccond— factory limits, clear-
ances, and specifications must be maintained.

- |_sp_ac5a_|

PINION
SHAFT

Fig, 2—Rumoving Axle Shaft Spacer

MINOR SERVICE OPERATIONS

To Remove and Replace Rear Wheel

Remove the hub cap by inserling a screwdriver
hetween the inside edge of the hub cap and the wheel
hub flange and turning the screwdriver until the cap
becomes loose. Remove the hith nuts which are on
the inside of the wheel hub, ‘Uhe wheel can now be
lifted from the bolts which are attached to the axle
shaft.

Ta 'rel_ﬂ.'u_'l- the rear wheel, place il over the hub
bolts and assemble the hub nuts with the tapered
ends towards the inside of the hub, The tapered ends
of these nutls must fit into the recesses provided for
them in the wheel hub,

Remove and Replace Axle Shaft Assembly

Remove the wheel and tire assembly, Remove the
two stamped brake drum retaining nuls (Zipon-type)
from the two wheel, or hub, bolts,

Remove the hrike drum from the axle shaft flange,
Tnstall wheel eylinder clamp on the brake wheel cyl-
inder. Drain the lubricant [rom the differential and
remove the housing cover,

Remove the differential pinion shaft lock scerew,
the differential pinion shaft and the axle shaft spac-
er, See Fig, 2.

Push the axle shafts in toward the center of the
axle and remove the “C" washers from the inner
ends of the axle shafls.

&

Fig, 3—Usa of Peaning Tool and Anvil



After this has been done, the axle shafts can be
rermoved from the axle housing.

The wheel hub bolts are special serrated holts
pressed into the holes in the axle shafl Mange, thus
holding the bolts rigidly in place. These holts are
also nsed to hold the oil deflector and the gasket to
the axle shafl flange,

When installing a new axle shaft, it is nccessary
to inslall new bolts, a new oil dellector, and a new
gasket, Upon installing new hub bolts, the gasket Le-
tween the deflector and the Hange must be covered
with a heavy shellac or paint on both sides to prevent
oil lenks, The axle shafrs have u hole through the
flange which perinits excess oil from the axle (o drain
out of the oil deflector, and keeps it out of the brake
drum and brakes, The brake drums and gaskets have
an extra hole, the center one of the three thal are
closest together should be lined up with the notch in
the bub fange of the axle shaft. There is an oil
pockel in the ol deflector which should also be in
line with the noteh in the hub,

When the axle shaft Hange, the gaskel, and the oil
deflector are in line as mentioned above, insert the
six special bolts and force the heads down to the
deflector. The end of the shoulder on the holts should
then be peened into the countersink around the bolt
holes wn the lange, using the pecning tool and anvil,
J-554, shown n L'ig. 3, thus riveling these parts se-
curely together, It is good practice to turn the peen
ing (ool after each bDlow of the hammer to prevent
damage Lo the tool.

CAUTION—This peening operation iz very im-
portant from a salety standpoint,

It will be naticed that the axle shafts are of differ-
ent lengths, the longer one being used on the right-
hand side.

Fig, 4—Checking Clearcnce Between Axle Shall and Spacer

REAR AXLE ASSEMBLY —4-3

Betore replaving the axle shafts, examine the
leather il seal on the inside of the axle housing to
be sure that it is not worn, damaged or out of place.
Slide the axle shatt into place, being careful that the
splines on the cud of the shaft do nat cut the leather
oil seul, and that they engage with the splines of the
differential gears, Replace the “C" washers on the
inner end of the shaft and pry the shaft ends apart
carcfully (do not scratch or damage inner ends) so
that the "C"" washers are seated in the counterbore in
the dilferential side gears.

Select the proper axle shaft spacer so that there is
from a free fit to 014" clearance between the ends of
the axle shatts and the spacer. See Fig, 4,

Axle Shaft Spacers

There are three sizes of axle shaft spacers serviced
for the ¥4 and all 34-ton truck rear axles, The di-
mensions of these spacers are :

Narrow—1.1485" Wide Across Ground Surfaces.
Wid | 1.1575“ Wide Across Ground Suriaces.
€ 1.1675" Wide Across Ground Surfaces,

These three dimensions are obtained with the use
of only two axle shafl spacers, the 1.1485" spacer
being ground on only two sides, while the larger
spacer is ground om all four sides to abtamn both the
1.1575" and the 1,1675" dimensions.

Afler the proper clearance is obtained between the
axle shafts and the spacer and it is properly in-
stalled in its place, assemble the pinion differential
shaft and lock it in place with the special serew,
using a lockwasher under its head

Replace the axle housing cover, using a new corle
gaskel and Al the differential with the proper hypoid
gear lubricant.

Fig. 5—Axle Shaft Bearing Fuller

AXLE SHAFT BEARING

Disassembly

The wheel end of the axle shaft is mounted in a
Hyatt roller bearing which is pressed into the axle
housing. Tu remove this bearing, it is necessary 1o
remove the wheels and axle shafls as previously
deseribed and insert the special bearing puller, K-
4, shown m g, 5, This puller should De assembled
into the bearing and the axle housing with the jaws
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of the puller in a vertical position so as to keep them
away [rom the welding flash on the inside of the axle
housing. This tonl not only removes the bearing but
the bearing retainer on the nside and the leather il
scal on the outside.

Reassembly

To replace a new benring and leather oil seal in
ihe axle housing, the special driver, K-4h6-A, shown
in Tig. 6, ean he used 1o locate the bearing in its
COrrect position.

With the bearing and inside bearing retainer and
the oulside leather oil seal assembled to the end of
the driver, start the hearing into the axle housing. A
few light blows with a hammer on the end of the
tool will seal the bearing in its correct position, as
well as the retainer and the oil seal. After the tool
has been removed, the oil seal should be staked in
place with a prick punch,

Assernble the axle shafts and wheels as previously
described.

Fig. 6—Axle Shalt Bearing and Retainer Replacer

MAJOR SERVICE OPERATIONS

Removing Rear Axle Assembly

Raise the truck from the floor by the use of jacks
and car horses, or by the use of a chain hoist and a
lifting device. Remove both rear wheels and brake
drums. Install wheel cylinder clamps on the brake
wheel eylinders, Disconnect the hand brake cables
from the brake pull rods, and remove the brake
cables from the cable clamps on the frame. Discon
nect the hydraulic connection at the rear axle hous-
ing. Dhsconnect the shock absorber “1” holls [rom
the spring scats. Remove the spring “U™ bolts; dis-
connect the spring shackles and drop the springs.
Slide 1he axle back to disconnect the torgue rube at
the front end, The axle is now free and can be moved
to the axle stand.

During the disassembly operations, all adjustments
should he closely checled. This inspection will he nf
material assistance in making the necessary repairs
to insure a salislactory job.

[, Check the clesrance hetween the spacer and the
end of the axle shafis.

2. (heck ring gear and pinion back lash.

3. Check pinion depth in ring gear.

4, Check for ring gear being loose on the differen-
tial case,
(‘heck and make surc (he propeller shaft and
pinion assembly rolls free in its beavings.
6. Check for looseness at the [ror wpeller shaflt
hushing.

The axle shafts are removed as goeviously de-
seribed and the third member is removed by the
remaval of the muts which hold it to the axle hous-
ing. The dillevential assembly may be removed by
fuking out the two adjusting nut locks, (he [our dif-
ferential carrier cap screws and removing the bear-
ing caps and adjusting nils.

“I'he pinion and propeller shaft assembly can then
be removed from the third member by removing the
three tapered bearing retaining screws on the side of
the carrier and letting it drop so that the spline end
of the propeller shafl will strike on a wooden block
or wooden floor and the pinion shaft will slide out
Remove the shims from the inside of the propeller
shaft housing.

After the axle has been disassembled, all of the
parts removed should be washed in cleaning solvent
to insure absolute cleanliness,

Propeller Shaft Housing—"2-Ton Truck

Tt is good practice when the propeller shaft is
heing removed from the propeller shaft housing, to
check' to see that there is not wo much clearance
between the propeller shaft and its bushing. I fhis
lenrance exceeds 0107, the bushing should be re-
placed.

Propeller Shaft and Pinion Assembly

[. Tnspect the splines for excessive wear or loose-
ness in the universal joint; also inspect the shaft
at the propeller shaft bushing location.

2. After the bearings have been thoroughly
cleaned, il with engine oil and check them for
roughness. The double row thrust bearing
should be checked for end play, because any end
play in this bearing will allow the pinion (o
work back and forth, thereby changing the pin-
ion depth in the ring gear.

3. Examine the pinion for cracked, chipped or
scored teeth.

Propeller Shaft Bushing and Qil Seal Replacement

1. Drill out the dowel pins which retain the bush-
ings and drive out hoth bushings and oil seal
from the pinion end of the housing.

NOTE—A new oil seal must be installed
whenever the bushings are removed,

2. Start a new oil seal into the hounsing with the
free side of the leather towands the front, then
install a new rear bushing, driving both the oil
seal and bushing firmly against their seat, using
1968 bushing driver, Drill the dowel hole in
the bushing, being carcful o control the depth.
Conl the dowel with sealing compound 1o seal
against leakage. Peen the dowel in place.

3. Install the front propeller shaft hushing, us
ing J-968 bushing driver. When drilling the
dowel pin hole in this bushing, greal care must
be exercised not o break tuwough the wall of

i



the bushing. Due to the thin wall of this bush-
mg, an arbor of the right siz¢ or a universal
Joint rear yoke should be used o prevent dis-
tortion while peening the dowel pin.

4. Any burrs that may have been set up during
the peening operation should be dressed down
with a fine cut mill file.

Propeller Shaft and Pinion Disassembly

The following covers the operations necessary
when replacing the propeller shafl, pinion or the
pinion bearings ;

1. Te disassemble the pimon from the propeller
shafr, firat drill the end of the rivet to clear the
countersink into which it is upset, being careful
to properly cenler the rivet with a center punch.
Then drive out the rivet.

2. T.ooszen the pinion bearing lock nut and then dis-
assemble the pinion from the propeller shafi.

3. Remove the fronl pinion bearing lock nut and
press the beariug Trom the pinion, using J-996
pinion bearing remover.

4. Remove (he rear pinion bearing lock ring and
remove the bearing.

Reassembly

I, Tnstall the rear TTvatt roller pinion bearing on
the punon shaft and install the lock ring in iy
groove in the shatt. Then thread the pinion
front bearing oil retainer over the shafl with
the bevel of the large diwmeler of the retainer
toward the pinion.

2. Ingall the lock sleeve with its beveled side
towards the pinion. FPress the [ront (double
row) hearing on the pinion shaft and install
the bearing lack nut.

Fig. "—Removing Differential Bearings
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3. The pinion assembly may now be asscmbled o
the propeller shaft by pressing the splined end
inta the coupling on the end of the propeller
shaft so that the rivet hole in the pinion shafl
lines up with the hole in the propeller shafl.
Insert a new rivel in this hole and rivet over
both ends,

4. lighten the bearing lock nut and lock it in the
milled slot 1n the pinion shafl.

Front Propeller Shaft—%;-Ton Truck

Instructions coverimg the repair of the ¥4-ton
front propeller shaft will be found on page 4 - 17 in
this section,

Dilferential Assembly

I. Txamine both diflerential side gear bearing
surfaces in the differential case: also the thrust
surtaces for the dillercntial punon gears,

2. Check bath dilferential side bearings for rough-
ness after they have been thoroughly cleaned
and oiled.

3. Check each ring gear boll to make sure they
are all tight,

4. Inspect the differential side gears for scored
hubg or thrust surfaces, Examine the internal
splines and check (heir G on an axle shaft,

5. Inspect the thrust surfaces on the differential
pinion gears and check their il on the pmion
shaft.

.’\n_y worn or damaged parls should be rr:pla,ccd_

A

Flg. B—Replacing Differential Bearings
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Ditferential Bearing Replacement

The differential side bearings are a press fit on
the hubs on each side of the differential case. These
bearings must be removed and replaced as follows:

1. The legs of differential bearing puller, TR-278
R, should be fitted into the two notches in the
case and the clamp screw tightened. Turning
the puller screw will remove the bearing without
damagy (o either the bearings or the case, Fig. 7.

2. After the bearings have been removed, they
should e thoroughly cleaned, oiled and then
checked for roughness,

3. To replace the differential side bearings, place
them on the hubs with the thick side of the
inner race towards the case and drive them in
place with J-994 diffcrential side bearmg re-
placer, Fig. 8.

Hing Gear Replacement

1. Remove the bolts. The ring gear may then be
tapped off the case with a soft-faced hammer,

2. Tlace the differential case in the “V" blocks of
the checking fixture 17 4 and indicate the run
out of both the ring gear pilot and the case
flange, Fig. 9. Neither of these run-outs should
exceed 001",

3. When replacing the ring gear, il is good practice
to use five guide pins made by cutting the heads
from 34” 24 cap screws about 1747 lung. Slots
should be cut in the heads of these guide pins so
that they may be easily removed with a screw-
driver. Install these guide pins in alternate holt
holes in the ring gear, Tig. 10, and slip the ring
gear aver the pilot diameter of the case, making
sure that the back face of the ring gear and the
face of the case are free Trom dirt and burrs,
Install every other ring grear bolt and draw them
up evenly and snugly so thal the ring gear face
is Hush with the face of the case. Remove the
guide pins and install the remaining bolls.

Tighten all ring gear bolts.

Fig. 3—Checking Hun-Out of Dilferontial Case

Fig, 10—Use of Guide Pins in Ring Gear

NOTE—New lockwashars should be used un-
der the head of each bolt.

With the assembly mounted in “V" blocks, check
the run out of the back face of the ring gear
with a dial indicator, Fig. 11, This run-out must
not exceed 0047,

Fig. 11—Checking Run-Out oi Back Face of Ring Gear

Asgembling the Rear Axle

1. Asscmble the same thickness of shims in the
counterbore of the propeller shalt housing that
were removed when the assembly was taken
down (if the original ring gear and pinion are
to be vsed), making sure that the shims are
flat in the counterbore and are nol cocked. The
total thickness of the shims will be found to be
from 030" to .036” and usually .033”, Shims
are serviced in thicknesses of 0127, 0157,
{0187, and 021" so that a combination of shims
may be selected to replace the original ones il
they are damaged,



NOTE—Whenever o new r1ing gear and
pinion is installed, one .015" shim and one

.018" ghim should be used as this ls the
gtandard setup.

2. Asgemble the propeller shaft assembly, driving
it down unlil the bearings are seated in the hous-
ing. Drive by using a drift in the 74" hole in
the pinion, and NOT on the pinion tecth.

3. Check through the hearing lock serew holes to
make sure that the lock slecve is in the correct
position up against the back of the front pinion
bearing. Install the three tapered lock screws
and draw them down evenly and tightly. Tighten
the lock screw lock mils,

Ring Gedar and Pinion Adjustment

1. Install the differential case assembly in the car-
rier and then install the adjusting nuls, taking
care to slide these nuts alongside the bearings
sn that the threads on the mitls Ot into the
threads of the difterential carrier. lnstall the
bearing caps, making sure that the marks on the
caps line up with the marks on the carrier.
Tighten the cap screws until the lockwashers
just Matten out.

NOTE—This adjustment should be made only
with the third member assembly out of the
rear axle housing,

Flg, 12—Adjusting Ring Gaar ond Pinion Back Lash

2. loosen the right-hand adjusting nut and tighten
the left-hand adjusting nat, vsing differential
adjusting \".l(:l‘.th J-072, while at the same time
himzng the 'rmg gear Continue hghlr-mng the
left-hand nut until all lash is removed, then back
off the left-hand nut one natch,

3. Tighten the righl-hand adjusting nul snugly
(this position may casily be determined as the

nul comes o a delinite stop). Then tighten the

“n
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right-hand nut [rom a minimuwm of one (o a
maximum of two notches more, to a locking
position, lig, 12.

Mount a dial gauge on the carrier and check the
Luck lash between the ring gear and pinion, Fig.
13 this should be from 0057 (o 0077,

11 the back lash is more than the above, lonsen
the right-hand adjusting nut one notch and
tighten the left-hand adjusting nut one notch.
Tf the back lash is less than above, loosen the
left-hand adjusting nut one notch and tighten
the right-hand nut one notch,

Tighten the bearing cap bolts securely, then
recheck the back lash. Tnstall both adjusting mat
locks.

Assemble the third member assembly to the
axle housing, using a new gasketl, Lubricate the
hubs of the differential side gears with hypoid
gear lubricant and install thew in the dilferential
case,

Install the axle shafts, making sure that the
longer shaft ix used on the right-hand side, and
install the “C" shaped axle shaft locks. Spread
the ends of the axle shafts to make sure that

Fig. 13—Checking Ring Gear and Pinlon Back Lash

the shafts, locks and differential side gears are
in positive contact, Roll the two dilferential pin-
ions into pliace amd install the axle shaft spacer,
pinion gear shaft and lock screw. Check the
clearance between the end of the axle shaflt and
spacer—this should be from a free fit o 0147,
See Fig, 4.

Install the inspeclion cover, using a new cork
grasket and fAll the differential with 342 pints of
the proper hypord lubricant.

To Replace the Rear Axle Assembly
Reverse the operation shown under the removal
of the rear axle. Care should be taken to sce that
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all cotter pins are assembled and securely bent over.
The “U" bolts holding the springs to the spring
seats must be drawn up securely.

When connecting the brake cables, make sure that
all of the play is vul of the cables before installing
the clevis pin.

Atter replacement of the rear axle, it will be

necessary (o Dleed (the brake lines at ALTL TOTUR
WHLELELS, as described in the “TBirake Sectiom” of
this Manual,

Lubricate the universal joinl through the batlery
ground cable bolt hole at the rear of transmission
case. LThis provides initial lubrication for the univer-
sal juint and propeller shaft hushings.

REAR AXLE ASSEMBLY
1/,-TON TRUCKS

Fig: 14—1%3-Ton Truck Rear Axle

I— Unidversal Joinl Yaks f—1)riva Pinion

F=Tinion Bearing Rotainer dod T—Hmar Pinion Hearing
Qi1 Seal R—Tting Gaar Throse Pad

3—0il Scal Packlug Held ,"r rier TR

4—{(N1 Heal W—LHing Lear

5—Front Piniop Hearing 10=—1}itterential Spider

11=Differentinl Tinion (Bpider) 16—=Diffvrentlal Rearlng
Gear Adprting Nut

12— Differentio]l Side Gear 3ot

1d=Itffrrential Case—ILnfr [alf 17—Adjusting Nut Luck

14—Axle Shalt 18—DiiTerential Case—tight

18— lyifturuntinl Basring Hald



Construction

The tull floating type rear axle used on I Lz-ton
trucks is so constructed that the axle shafts can be
removed withoul removing the truck load or jacking
up the vear axle, This axle is equipped with a hypoid
ring gear and pinion, Tig. 14,

The differential bearing caps are piloted (o the
cartier by sleeve dowels, preventing any possibility
of the bearing caps shilting.

The differentinl case is a2 two piece case with
the ring gear piloted 1o the right side. The case
halves and the ring gear are bolted together with
ba” bolts, This permits ring gear replacement with-
out changing the differential case. The differential
bearings are of Hyatt barrel roller type.

The front pinion bearing is a large double row
ball bearing, and the rear pinion bearing is a large
Hyatl roller bearing. A spring loaded rawhide oil
seal 1s used ut the rear of the universal jount yoke.

The axle shalt to wheel hub gaskel is made of
soft sheel aluminum to reduce the load on the holts.
A lock plate s used to lock these holls,

Identification of Rear Axles

The 6.16 to 1 rear axle ratio may be identified by
the serial number stamped on the top right-hand side
ot the housing being prefixed by the letters “BR"” or
B8

The 543 to | ratio rear axle may be identified hy
the letters “HT™ prefixed to the serial number,

MINOR SERVICE OPERATIONS

Axle Shaft Removal

. With a cold chisel and hammer, bend the lugs
of the lock plate away from the bolt heads.

2. Remove the eight 14" cap serews and lock plate.

J. Install two 7716”14 cap screws in the thread-
ed holes provided in the axle shaft Hange. Turn-
ing these cap serews alternately, 1the axle shaft
may easily be removed. Remove the axle shall
aud aluminum gasket, Tz, 15,

Fiyg, 15—Leesening and Removiny Axle Shall

Axle Shaft Replacement

Place a new aluminum axle shalt [lnge gasket on
the axle shaft and pish the shaft nto the housing.
Use a new lock plate at the axle shafl cap screws
and inserl the eight cap screws in the axle shafi
Hange, tightening them allernately and make sure
they are all pulled up tight. Then hend the tangs of
the lock plate against the heads of the cap screws,
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Removal of Rear Whesl] Bearings

2

i

Jack up the rear axle and remaove the wheel and
axle shaft,

NOTE—Removal of the wheel Is important; it
prevents damage to the oil seal and permiis
more accurate adjustment of the bearings,

Raise the lip of the special lock from the noteh
in the lock nul. Remove lock nut with special
wrench T 870, and remove the lock, inuer
justing nut, and thrust washer.

3
4.

3

Fig, 16—Hemoving Inner Bearing and O1l Seal

Remove the hub and drum assembly.

Install brake wheel eylinder clamp to prevent
the brake Huid from leaking should the brake
pedal be aceidentally depressed,

To remove the inner bearing and oil seal, use
puller J-918-A.

Fig. 17— Removing Outer Bearlng Snap Ring

The puller s installed by tilting the plate with
the chain attached, so that it may be slipped
through the bearing and enguge the outer race
of the bearing. The plate is then held in this
position by the chain while threading the puller
shaft into the tapped hole, The puller hody is
then located against the housing and the bearing
assembly and oil seal are removed by tuming
the puller handle, Iig. 16, .

Lo remove the outer bearing, first tap the outer
race to relieve the lension at the snap ring ; then
remove the snap ring on the ingide of the hnab,
Tig. 17. Remove the baring by driving on the
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outer race of the hearing by using a long 14"
punch through the cap screw holes in the end
of the hub. This will also bring out the inner
race and roller assembly,

NOTE—Care must be taken lo engage the
edge of the race with the punch and not dam-
age the bearing seat in the housing; the race
must also be driven out evenly.

Replacement of Rear Wheal Bearings

1. CHeck the fit of the inner races on housing:
these races should be free to turn, but not loose.

2. Wash the bearings in cleaning salvent and pack
the roller assemblies with Marfak lubricant or
its equivalent, using No. 2 in Summer and No.
1 in Winter.

3. To replace the outer bearing, place the inner
race-and-roller assembly and the outer race in
the wheel hub with the thin edge of the outer
race downward. Use outer wheel bearing re-
placer, J-872-1, to press the bearing in the hub.

——

Fig. 18—Driving Ouler Race inlo Conlact with Snap Ring

CAUTION—Press the race only far enough to
ineterll the snap ring; this operation should be
done in an arbor press,

Install the suap ring in the groove on the inside
of the hub. Use special driver J-872-3 through
the cap screw holes in the end of the hub o
force the outer race back in positive contact with
the snap ring, Fig, 18,

4, To replace the inner hearing, place outer race
of the Dearing in the wheel hub with the wide
side of the race down, Use special driver |-872-4
lo press the race against its seal, Install the
inner race and roller assembly, Install the oil
scal, using the wheel bearing oil seil replacer
J-872-2, with an arbor press, Lock the seal in

place by prick punching at three equally spaced
plaves,

5. Install the wheel hub and drumn assembly, turn-
ing the hub to properly line up the bearings.

fi. Tnstall the thrust washer and adjusting nul,
Fig. 19,

"okt | Lok w [ BrarmG
}.wu SEAL ’ St Iimusrma NEJ!I

Fig, 10— Installing Thrust Wesher, Adjusting Nut, Lock Nut and
Lock Nut Lock

Adjustment of Rear Wheel Bearings

l. Using special wrench J-870, tighten the adjust
ing nul tight, then back it off 45 degrees, Turn
the wheel hub by hand to make sure the hub
turns freely.

2. Install the adjusting nut lock and check the
alignment of the tangs with the slots in the nut.

3. Rotate the hub by hand, grasping the hub at the
wheel bolts, 10 see that the bearings are properly
seated and that the hub turns freely.

4. Hend the tang on the lock down into the notch
of the adjusting nut. Tnstall the outer lock nut
and pull up tight to prevent any loosening of
the adjusting nut, Bend the tang of the lock into
the notch of the Tock nul.

5. Install the axle shaft, and a new aluminum
gasket.

6. Install the lock plate,

7. lInstall the axle shafl holls and tighten securely.

Replacement of Oil Slinger

The location of the oil slinger reqguires that it be
driven on the rear axle housing. If for any reason

o
IR
- QL BLINGER REPLACER
JEE

Fig. 20—0il Slinger Replacer



the oil slinger is removed, it must be replaced wilh
i new one,

A special tool s necessary for this purpose because
the shinger must be located with relation to the bear
ings. The ol slinger replacer [-973 15 designed so it
will pilot on the housing and drive the slinger into
roper position so it will mate with the oil slinger
in the wheel hub, Tig, 20,

MAJOR SERVICE OPERATIONS

Differential Carrier Removal

To remove the differential carrier or third member
from the truck, proceed as follows :

o
: VE

Fig. 21—Removing Rear Universal Joinl “"U" Balis

1. Drain lubricant from differential, remove differ-
ential cover and axle shafls.
Split the rear universal joint by removing the
two trunninn bearing “T7" bolts from the rear
yoke as shown in I'ig. 21, The bearings can be
left on the trunnion and held in place with tape.
This will prevent dirt getting into the bearings
as well as saving considerable time 1 reasscu-
hly.
Sufficient clearance can Le obtained for drop-
ping the propeller shaft by sliding the entire
asscbly Torward on the splines of the propeller
shatt.
J. Remove the holis and lockwashers which retain
the differential carrier assembly to the axle
housing and remove the differential carrier,

Disaasembly

1. Mount the assernbly in a bench vise and remove
the rng pear thrust pad. Remove difterential
adjusting nut locks. Remove the hearing cap
Bolts amdd lockwashers, The bearing caps may
now be removed. Then remove the differential
cise sl ring gear assembly from the carrier.

2, Remove the bolts from the pinion bearing re-
tainer and oil seal, remove the pinion and shaft
asscinbly [rom the carrier.

Pinien Disassembly

I, Clamp the rear yoke of the universal joint in a
bench vise and remove the cotter pin, nut and

I
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[ REAR |
[PINION BEARING!|

PRESS

Fig. 22—Removing Rear Pinlon Bearing

washer from the end of the pinion shaft.

The tmiversal joint as well as the bearing re-
tamer and oil seal may then be removed from
the pinion shaft.

2. To remaove the rear pinion bearing, take ofl the
lock ring and then, using a special press plate,
1-1453, press the pinion and shalt oul of the
bearing, lig, 22,

NOTE—The raised portion of the press plate
musi be against the inner race otherwise the
bearing will be damaged.

d. Install the front pinion bearing remover J-1439
for O-tooth pinions, T 1440 far 7 tooth pinions,
over the pimion teeth and against the inner race
of the double row bearing. Then press the bear-
ing off the pinion shaft, Fig. 23,

Inspection

Wash all parts in cleaning solvent, Tnspect the
pinion Tor worn or chipped teeth, lnspect the splines

Fig. 23—Removing Fron! Pinion Bearing
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on the pinion shaft for wear or scoring. Oil the
bearings and turn them slowly by hand to check for
roughness, Check the fit of the ﬂearings in the car-
rier. These should be a close push fit by hand. Tn-
spect the oil seal in the pinion bearing retainer and
replace with a new one il necessary.

Pinion Reassembly

1. Press the front double-row bearing onto the
pinion shaft with the extended portion of the
bearing inner race toward the back of the gear
leeth,

2. Press the rear bearing on the end of the shaft
with the chamfered side of the inmer race
towards the pinion. Install the lock ring, using
the lock ring installer J-1364, Fig. 24,

3. Slhide the pinion bearing retainer and oil seal
over the universal joint yoke. Lf replacement of
the vil seal is necessary, install the felt packing
toward the bottom of the recess and then the
uil seal with the apen end of the leather toward
the pimon bearing, The ol seal should be
pressed down against the felt packing, sce Fig.
14.

NOTE—Soak a new leather oil seal in light
engine oil for at least one hour before install-
ing.

[TOWKWNG| % e
L_DRIVER 2

Flg. 24—Rear Pinien Braring Lock Ring Installer

4. Install the pinion bearing retainer gasket and
then slide the universal joinl yoke over the
splines on the pinion shaft until it contacts the
inner race of the bearing.

5. Place the flat washer on the end of the pinion
shalt and tighten the nut down to a torque load
of 160 to 280 ft. Ibs, Lock the nut in place
with the cotter pin.

Differential Disassemhly

The difterential side hearings are a press fit on
cach side of the differential. To remove these bear-
ings, the special puller TR-278-RR, shown in Fig. 25,
should be assembled to the case with the two fingers
of the puller in the two notches of the cuse. This
allows the fingers to pull in against the inner race of
the bearing which will prevent damage to the bear-
mg. These bearings should never be removed in an

arbor press because removing them in this way will
damage the bearings so that they will be unusable,

After the bearings have been removed, they should
be washed in cleaning solvent and blown out with
clean air. They should then he viled and rotated by
hand, to check for roughness.

To disassemble the differential, check and make
sure the case halves are marked (Fig. 26) so it may
be assembled in the same position. Remove the
twelve 147 bolts from the case. Lift off the case
cover and remove the differential gears and pinions.

The ring gear may he removed from the right-
hand side of the case by tapping it with a soft-faced
hammer.

Fig. 25—DiHerential Bearing Puller

Inspection

Wash all parts thoroughly in cleaning solvent.
Check all gears for chipped, cracked or scored teeth.
Inspect the differential side gear and pinion thrust
surfuces in the housing halves for wear or score
marks. Cheek the fit ot the side gear hubs in the
differential case halves. ‘The fit of the pinions should
be checked on the spider. The differential side bear-
ings shonld be carefully inspected for worn, checked,
scored or broken rollers. They should then be oiled
and rotated by hand 0 check for roughness.

.'\ny delmagcn.i or warn parts should be 1'e|ﬂiu'ei].

NOTE—If any one of the differential gears are
damaged or scored all should be replaced.



Reassembly

When reassembling the differential, the flanges of
the case, ring gear pilot and the back of the ring
gear must be clean and free [rom hurrs.,

When replacing the ring gear, it is good practice
to use two guide pins made from differential and
ring gear screw, part No. 3652253, Their ends should
be shightly tapered and screwdriver slots cut so they
may be easily removed, Fig. 27.

LameE-LiP |
| mewA R
|

Fig. 28—Dilisrential Case Marks

I, Tubricate the differential side gears and pinions
and install them in the left hall of the differ-
ential case.

Assemble the right side of the case to the left
sitle, being sure Lo line up the marks on the case
Lalves, Iig. 20.

S

Fig, 27—=Guide Pins in Ring Caear
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J. Install the guide pins. Slip the ring gear over
the pilot diameter of the right-hand hall of the
diflerential case,

4. Install ten differential 1o ring gear cap serews
and lockwashers, tightening (them evenly one
turn ar a time until the ring gear face is flush
with the case lange. Remove the guide pins and
install the 1wo remaining bolts and lockwashers,
Then pull up all (welve bolts tight.

5. Assemble the differential side bearings to the
case, using the special driver, |-148%,
NOTE—The wide side of the inner race must
be towards the case.

DiHerential Carrier Reassembly

1. Place the differential earrier in a vise and install
the bearing cap dowels in the carrier or in the
Learing caps.

2. Assemble pinion assembly to the carrier using
new gaskets and tighten ihe pinion bearing re
tainer bolts securely.

3. Install the differential assembly in the carrier.
Iustall the bearing caps, making sure the marks
on the caps line up with marks in the carrier,
Iustall the cap screws and tighten them until
the lockwashers just Qatten out. Screw the ad
justing nuts into the cartier, making sure they
turn freely. Tighten them snugly to straighten
up bearing outer races,

Fig. 28  Adjusling Ring Gear and Pinlon Back Lush

4. Back off the right-hand adjusting nut and tight
en left-himd adjusting nut, using wrench J-972,
just to a point where all Jash between the ring
gear and piion is removed. Then back off the
lett-hand nut approximately two notches and to
Ioclang pusition, Tighten right hand nut (o solid
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position. Back off right-hand nut free of bear
ing, then tighten up right-hand nut antil all play
in bearmg 15 removed and then one to two
notches more o a locking position, Fig, 28,

Fig. 28 Chocking Ring Gear and Pinlon Back Lash

on

Check ting gear and pinion back lash. This
should be [rom J0057-0087. Tf 1t 15 more than
008”7, loosen the right-hand adjusting nut one
notch and tighten left-hand nul one notch, Tf
less than 0057, loosen the left-hand nut one
nolch and lighten the right-hand nut one notch.
Tighten down the eap serews and recheclk the
ring gear and pinion back lash with a dial gauge
as shown in Fig. 29, Assemble and tighten the
adjusting nut locks.

b |

Fig. 30—Ring Gear Thrus! Pad Adjustment

Examine the bronze tip of the ring gear thrust
pad and, 1f worn, install a new one.

Install the thrust pad and tighten the serew
until the bronze tip lightly engages the back of
the ring gear while rotating gear. Back ofl the
screw one-twellth (1/12) of a turn and then
tighten the lock nut, making sure the screw does
not turn during the locking process. This will
provide 005" to .007” clearance, Fig, 30,

Reassembly of Rear Axle
1. Clean out axle housing and cover. Tustall the

third member assembly in the axle housing, with
# new gasket hetween the carrier and the hous-
ing. Install the cap screws and tighten them
securely.

Assemble the axle shafts, using a new aluminum
gasket between the axle shafl flange and wheel
hub, Tnstall the bolts through a new locking plate
and pull them down tight. Lock the holts by
bending the tangs on the locking plate firmly
against each bolt head.

3. Assemble the rear universal joint.

Fig. 31—1'2 Ten Fronl Propeller Shaft



4. Replace the axle housing caver and gasket.
5. FKill the rear axle with eleven (11) pints of Tu-

bricant of the type reconunended in the Lubrica-
tion Section,

PROPELLER SHAFTS

1¥2 Ton Trucks

‘The drive line from the transmission to the rear
axle comprises two tubular propeller shafts and
three needle Dearing universal joints. On the fromt
propeller shaft the rear yoke of the front universal
juint 1s an integral part of the propeller shaft. The
rear end of this shaft is machined to receive the
support bearing, and it s also splined and threaded
o mount the front yoke of the mtermediate univer-
sal joint, Fig. 31.

The support bearing is mounted in the support
bracket by means af a rhber cushion which fits over
Ihe onter race of the bearing and inside a sleeve in
the support brackel. This bearing is of the penna-
nently lubricated and sealed type.

On the rear propeller shaft the front yoke of the
rear universal joint i an integral part of the pro-

peller shaft. The front end of this shaft is splined to,

fit the splines in the rear yoke of the mtermediate
universal joint.

UNIVERSAL JOINTS

All three universal joints are of the needle bearing
type. The front and rear yoke of each universal is
machined (o receive the trunnion bearings. The hear-
ings are anchored to the fronl yokes of the front and
intermediate universals and the rear yoke of the rear
universal by "U" clamps. The bearings in the rear
yokes of the frunl and mmtermediate universals and
the front yoke of the rear universal are pressed into
the yokes and locked by snap rings. The front yoke
of the Tronl umversal 1s splined to the transmission
main shaft, and the rear yoke of the rear universal
is splined Lo the rear axle drive pinion.

Fach trunnion 1s drilled and fed by a central u
brication fitting for lubricating the bearings, Fig. 32.
Cm the side opposite the lubrication fitting, a relief
valve is mounted. This valve 1s adjusted 1o “pop” al
from 40 to 80 pounds pressure, thereby preventing
overlubrication or damage to the trunnion bearing
seals,

A lubrication fitting is mounted on the rear yoke of
the mtermediate universal (o lubricate the splines,
Fig. 32, A plug is staked into the forward end of
the splined opening (o retain the lubricant. A small
hole 1s drilled in the center of this plug to relieve
trapped air. The rear end of the splined opening is
sealed by o cork packing contained in a retamer cap
which serews on the end of the yole,

Propeller Shaft Disassembly

I, Remove the nuts from the trunnion bearing 1"
clamps and remove the clamps, (This may be
done at either or both the transmission end and /
or the rear axle end depending upon the amount
of disassembly desired.)

2. Unscrew the oil seal retainer from the rear yoke
of the intermediate, or center, universal jomnt,
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Fig, 32—Truck Inlormediaie Unlversal Joint

3. Remove the rear propeller shalt from the front
propeller shaft by slipping it out of the universal
juint splines, '

4. Split the [ront universal joint al the (ransmis-
ston end of the front propeller shaft.

5. Remoave the two bolts which mount the inter-
mediate universal joint support bracket to the
frame cross member.

6. Disconnect the intermediale universal juinl by
removing the two trunnion-bearing “U" clamps.
NOTE—Tc hold the trunnion bearings in
place as well as to prevent dirt entering emd
save time in reassembling. leave the bearinga
in the trunnion and tape them in place.

7. Clamp one side of the front yoke of the inter-
mediate universal in a bench vise and remove
the retaining nut with a 114" socket wrench.

8. Using a soft hammer for the purpose, tap the
yoke fram the propeller shaft.

9. Wet the rubber cushion located in the support
bracket with water to soften the soap used on
the rubber when assembled. Mount the support
bracket in a bench vise and move the propeller
shafl from sude to sude to work the rubber
cushion out of the support.

10, After the support hracketl has heen removed, the
rubber cushion can be removed irom the bear-
ing with the hands as shown in Tig, 33,

(081 sHELD)

| RUBBER L~
CUSHION|

Fig. 33—Removing or Heplacing Bearing Rubber Cushien

11, Mount the special puller, J-1619, in a bench vise
and it the jaws of the puller i hehind the bear-
ing outer race. Turning the screw of the puller
will remove the bearing [rom the shalt, Fig. 34.
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12. Tap the dust shiclds off the outer race of the
bearing. Fig. 35 shows a layout of the parts
making up the intermediate support bearing
assembly.

Inspection

Thoroughly wash all parts, ECXCEPLT THLE SUP-
TORT BEARING, in cleaning solvent. Inspect the
shaft for worn splines and replace shafts if neces-
sary. Check the ha_*armg tor roughness or excessive
play by holding the inner race with one hand while
slowly turning the outer race with the other. 1f
either condition is present, replace the bearing,

Fig. 34—Removing Propeller Shafl Inlermedicie Bearing

NOTE—The intermediate support bearing is of the
permanently lubricated and sealed type, therefore,
no attempt should be made to wash it out with
cleaning solvent or to re-lubricate it.

[RUBBER CUSHION

| IMNER | inNnER]
DUST | | suppomi | OUIER DUST| | DUST |
[ SHIELD | ummm,,| MDY | | SHIELD|

Fig. J5—Layout of Intermediate Supporl Bearing Paris

Propeller Shaft Reassembly

1. Press the outer dust shields on the outer race of
the support bearing. ”

2. Place one of the inner dust shiclds on the shafl
with the olfset in the shield away from the bear-
ing as shown in Iig. 35, Drive the buaring on
the shaft using the universal juint yoke as a
driver. Then install the other inuer dust shield
on the shaft with the offset away from the
Lye .n‘mg

d. lnstall the rubber cushion over the be wring as

shown in g, 33

4. Coat the outside surface of the rubber cushion
lightly with soft soap and slide the support
bracket over the rubber cushion as In Fig. 3.

5. lnstall the fronl voke of the infermediale uni-
versal joint, making sure that the yoke is turned
Y0 degrees, in relation Lo the rear yoke of the
[ront universal joint which is a part of the pro
peller shaft. Then by installing the rear yoke of
the intermediate universal onto the rear pro-
peller shafl so thal it is in the same plane (hne)
with the front yoke of the rear propeller shaft
resr universal joint, it will correctly align all
three universal joints.

6. Renssemble the front universal joint and then
bolt the intermediate support hracket to the
frame cross member,

7. Assemble the rear propeller shaft and adjust the
packing retainer on the rear sleeve yoke of the
miermediate universal joint.

Fig. J6—Installing Bearing Supporl Brackst

NOTE—When necessary to replace a cork oil
seal in this retainer. press the old one out of
the retainer, and, because it is split, Fig. 37, it
can then be removed from the propeller shait,

i.l:l,";\ln' SEa ]

| SPLIT WASHER } —

e { CGREASE RETAIMER |

Fig. 37—Packing al Intermediate Toint Rear Yoke

8. Lubricate the universal joints with S.AF, 90
gear lubricant— (transmission lubricant).

FRONT PROPELLER SHAFT ASSEMBLY
¥ Ton Trucks

The [ront propeller shaft assembly used on the
M lon trock differs from that used on the 114 {on
models in that it is of the enclosed type, Fig. 38.

The housing incorporates the nmiversal ball as
part of the assembly, A thin wall hushing is
pressed into the front end of the honsing tube.



The hub of the rear voke of the Tfront universal
joint takes its hearing in this bushing. The rear
eid of the shaft 15 supported by a single row ball
bearing of the permanently lubricated and sealed
lype. A spring l?:aaf_{#d o1l =eal is pressed into the
housing ahead of the bearing and a dust shield is
assernbled on the shaft at the rear of the bearing.

A rubber cushion «lips over the machined rear
end of the housing., This cushion in turn fits inside
the sleeve which 18 a part of the support bracket.

Removal from Truck

1. Split the intermediate universal joint by re-
moving the two trunnion bearing “U" clamps
from the front yoke of the universal. Tape the
Learings as already described and drop the
front end of the rear prapeller shaft.

2. Remove the four bolts which attach the uni-
versal ball retainer to the rear end of the trans-
mission and slip the retainer hack on the tube.

3, Remove the nuts from the bolts which attach
the support bracket o the cross member. Then
pull the assembly towards the rear to clear the
splines in the front universal joint,

Disassembly

1. Clamp one side of the universal joint yoke in a
bench vise, Remove the cotter pin and nut
from the shaft. The yoke may now be tapped
off the shaflt splines with a soft hammer. Re-
move the bearing dust shield,

2. Wet the inside of the sleeve in the support
bracker with water to soften the soap used
when assembling. Place the bracket in a bench
vise, then by moving the housing [rom side
to side and uil the same time pulling on the
housing, it may be removed from the support
bracket.

3. Remove the rubber cushion frem' the housing
by slipping it off the machined part of the
housing. The universal ball retainer may then
be removed over the rear end of the housing.

4. With a1 pair of plicrs compress the tangs on the
end of the bearing retainer snap ring and re-
move the smap ring,

5. Using a brass drift and hammer drive the pro-
peller shaft and bearing from the housing.

6. The bearing may now be removed by pressing
it off the shaft in an arbor press.
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Wash all parts except the bearing thoroughly in
cleaning solvent.

Examine the leather oil seal for wear or damage.

NOTE—The secl should not be removed unless
for the purpose of replacement. To remove the seal
drive it out from the front of the housing using a
piece of shafting, When installing a new seal, be
sure that the free end of the leather Is toward the
front end of the housing.

NOTE—The seal should be thoroughly scaked
in light engine ocil before assembling.

Inspect the bushing in the front of the housing for
wear, Check the ball hearing for roughness by turn-
ing it by hand.

Propeller Shaft Bushing Replacement

Drill nut the dowel pin which retains the bushing
and drive oul bhushing from puuon end of housing.
A new oil seal must be installed whenever the bush-
ing is removed,

Reassembly

1. Press the hearing on the shaft in an arbor press.

2. Assemble the shaft and bearing in the housing.
Seat the bearing by tapping around its outer
race using a soft drift punch and hammer. Then
install the snap ring.

3 Install a new cork packing in the universal ball
retainer. It is recommended that the packing
be shellacked to the retainer, Install the retainer
over (he hodsing.

4. Install the rubber cushion over the machined

end al the rewr of the housing.

Coat the rubber cushion lightly with soft soap

and assemble the support brackel over the

cushion.

6. Install the bearing dust shield and universal
joint front yoke., Tighten the nut and cotter pin
securely,

o

Replacement in Truck
1. Place the transmission in gear and then shde
the splines of the front propeller shafi into the
rear yoke of the front universal joint.

2. Tolt the support bracket to the cross member.
Lubricate the universal ball and then bolt the
universal ball retainer to the rear end of the
transmission housing,

ad

Fig, 38—% Ten Truck Front Prepeller Shaft Assembly
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4, Raise the rear propeller S'Il:lft.'r remove Lthe lape UNIVERSAL JOINT
from the trunnion bearings. Seat the bearings ¥2 Ton Truck
in the front yoke of the universal; install the The universal joint is a fully enclosed needle
1] .L-I;unps and Pghlen l!:le: nuts s.e-:urc]y. N bearing unit. This type unit provides great smooth-
5 Lubricate_ the intermediale  universal  joint ness and durability, and at the same time reduces
with S.AL. %0 transmission ]El'fl!'lc-'lﬂt and lubri- friction. Figure 39 shows a lTayoul of the universal
ciale the front umversal by filling the housing joint parts.
with 1 pint of S.A.E. 90 transmission lubricant. service operations of the umiversal joint are as
follows :
s (i
o o
oy '
[
4
- 7
-t
- — &
=i
Flg. 33— Ton Truck Universal Joint
1—Front Universal Yolke 4—Universal Joint Trunnion

F—Cap Screw
#—Trunnion Bearing T.ock Ring f—Rear Trunnion Bearing and

Rullers
J—Front Trunnion Bearing snd f—Rusr Univarsal Yoke
Rollers 8—3Speedometer Drive Gear

Flg. 41—Layout ¢of Truck Intermediate Universal Jolnt

l—Univeraul Joint Yoke S—Trunnion Dearlng Lock Ring Y—Wshar 13=—Air Vent

Z—Universal Joinl Sleeve Yuke G—""U" Balt 10—Facking Retalunes P 4 g
3—Yoke Trunnion 7—Lubrication Fitting 11—Relicf Valva Yo" T Bole: Rarilakng Nute
#—Trunnion Hearing 80l Beal 13=—Trunnion Beatlug Rulleis 15—Luchwashers



Disassembly

1. Remove the four cap screws which fasten the
relaining collar to the ball retainer and slide the
ball back on the propeller shaft housing,

2. Remove the four cap screws which fasten the
tront trunnion bearings to the front yoke. Re-
move the two fronl yoke trunnion bearings and
split the juint,

3. The rear yoke and trunnion can then be re-
moved from the propeller shaft splines. The
front yoke can he removed from the transmis-
sion miainshaft by removing the bolt and loek-
washer.

4. Wash all parts in ¢leaning solvent, and inspect
the yokes, trunnion, and bearings for wear.
Worn or damaged parts must e replaced.

5. Remove the lock ringa from the teunmion hear-
ings and drive the caps from the yoke, using a
drift punch in the cenier of the trunnion as
shown in Fig. 40. After the trunnion has heen
driven down to the yoke, raise the trunnion
and slip a flat washer 15/16” in diameter aver
the bearing. Again drive on the center of the
irumnion until the bearing is free of the yoke.
This method prevents cocking  the bearing,
which would result in damage to hoth the yoke
and the bearing,

Reassembly

1. Install the front yoke on the transmission main-
shaft. Tnstall the lockwasher and balt,

2. Install the trunnion by threading it into the rear
yoke, .

3. Coat the inside of the trunnion bearings with
light cup grease and install the 19 roller bear-
ings. Then start the (runnion bearings into the
rear yoke, al the same time fitting the ends of
the trunnion into the bearings. Mress each bear-
ing into the yoke just far enough 1o install the
snap ring. Install the rear yoke and trunnion on
the propeller shall splines,

4. Install the rollers in the front yoke trunmion

bearings and place them on the ends of the

trunmion. Line up the (runnion bearings with
the front yoke, making sure the pilots on the

Irunnions fit mto the opening of the vole, Install

the lnckwashers and cup serews and tighten

them securely.

Shde the universal ball forward and install the

four cap screws which attach the retainer collar

to the rear of the Iransmission. Fill (he universal

Jomt  hovsing  with  (ransmission  lubricant

through the opening for the speedometer driven

gedr.

o

UNIVERSAL JOINTS

% Ton and 1% Tan Trucks

Whenever it becomes unccessary to remove the
fromnion and trunnion bearings from the rear yokes
of the front or internediate universals and the front
voke of the reir universal, the snap rings amd lnbri-
cation fittings should be removed. Support the yoke
on a bench vise, then, l.lﬁiﬂg’ i softt drift and hammer,
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drive on the end af one (runnion bearing. The shock
loads of the hammer blows are transmitted through
the trunnion to the other frunnion bearing driving it
out of the yoke, Fig, 42,

Fig. 42—Removing Trunnlon Bearings from Jolnt Yoke

Care should he exercised when driving through
the trunmion not to drive it inlo the side of the yoke.
After onc bearing has been removed, support the
other side of the yoke on the vise and drive the other
hearing out by usiug u brass drift on the end of the
trunniom pin,

When rcassembling the bearings (hey should be
pressed into the yokes just far enough (o install the
snap rings. Then, while holding (e trunnion in one
hand, strike the yoke a few light blows with a ham-
mer (o firmly seat the bearings against the lockrings,

REAR SPRINGS

The rear springs on all truck models are of the
semi elliptic type and are designed fur each indi-
vidual unit to provide adequate load-carrying ca-
pacity and a spring rate which is proportional to that
of the front springs 1o give the smoothest ride ps-
sible. The rear spring data is given in the specifica-
tions al the end of this seciion,
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Rear Spring Shackle
The threaded type apring shackle is vsed at the
rear of the rear spring on the U} ton truck, Lig. 43.

SPRING
HANGER

\ SHACKLE
PLATE

Fig. 43— Ton Truck Rear Shackle

To replace the threaded bushing raise the truck
with @ chain hoist just enough to relieve the spring
tension. Remove the draw boll and the shackle
plates. Unscrew the shackle pins from the bush-
ings. The threaded end of the nshing removing and
replacing tool J-553 should be screwed into the
threaded IJ11~h1ng Turning the pull nut on the tool
with a wrench will remove the bushing,

To install a new bushing insert the threaded end
of the tool through the spring eve or spring hanger
and screw a new bushing on the shaft of the tool.
Turmmng the pull nut an the tool will draw the bush-
ing into place. Serew a new shackle pin into the
busling until cach end projects 21/32” [rom the end
of the bushing. Place the Tour cork gaskels over the
ends of the pins and assemble the shackle plates.
Insert the draw bolt and draw the nut up suugly
Strike cach end of the shackle a sharp blow with a
hammer Lo insure seating of the tapers and retighten
the shackle bolt,

Examine the lobrication fittings for damage, Re-
plice them when necessary and All the pins complete-
Iy full with chassis Tubricanl.

PLAIN BUSHED SHACELE

This type of shackle is used at the rear of the
rear springs on all 34 and 145 won trocks, Fig, A9 Tt
conststs of o heavy malleable shackle hushed at the
upper end 10 serve as a bearmg for the upper shackle
pin which passes through the shackle and the spring
banger, and a0 lower shackle pin which passes
through the shackle and the spring eve bushing, A
“pinch™ bolt at the spring langer keeps the upper
i from tiwrnmg while the lower pin s anchored
in the same way by the “pinch”™ bolt a1 the shaekle

The upper shackle pim may be removed by first
removing the “pinch™ holt and then driving the pin
out [rom the nside, nsing @odrift through the hole
i the Trame side rail for that purpose. The shackle
pin at the front of the rear spring may be removed

by driving the pin from the spring eve bushing,
through the hole in the frame side rail, and into the
“alligator jaw™ of the [rame cross member,

Fig. 44—3% and 1% Ton Truck Rmar Shackls

If the spring cye bushings or shackle bushings
require replacement, press oul the spring eye bush-
maa. using driver J-1668 and the shackle huahmgq
using driver J 1667,

After |}ruk|11§ in the new bushing on an arbor
press, use a 8777 reamer to provide .002% to
D047 clearance between the housing and the shackle
pii.

NOTE—On all % ton trucks the rear springs are
2" wide, while on the 12 ton truck they are 242"
wide. In order lo use the same shackle bracket on
both trucks il is necessary to use 2" spacers on
all %% ton models to fill this space. These spacers
are located on the Inner side of the spring.

FITTING 2 TON TRUCK REAR SPRING SEATS

If it becomes necessary to adjust the rear spring
seats on the truck models the correct clearanee he-
tween the spring seal and the rear axle housing may
be obtained as follows:

I, Jack up the rear end of the truck and block it
i this position by using car horses under the
trame side rals,

2. Disconnect the spring shackle and drop the rear
end of the spring,

3. Remove the spring U-holts.

4. Remove the two serews from the lower spring
sval cap and remove both halves of the spring
seal.

"y

Clamp the two halves of the spring seal in a
bench wvise and Ole evenly Trom Tace of cach
hall, Assemble the spring seal o the axle hous-
ing and cheek the 1 of the seal on the housing,
Continue o fle evenly from both halves until
such a Nt is obtained that a shght drag is felt
when turning the spring seat on the axle hous-
ing.
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REAR AXLE TROUBLES AND REMEDIES

Sympiom

Axle Noisy on Drive

1. Ring gear and pinion adjustment (oo fight.
2. Rear side of double row pinion bearing romgh.

Axle Nolsy on Coast
. Excessive lash between ring gear and pinion.
2. Tront side of double row bearing rough.

3. End play in double row bearing,

Axle Noisy on Both Drive and Coast
1. Tinion too Jdeep in ring gear.

Ring and pinion adjustment (oo tight.
Worn or damaged pinion or differential bearings.
Loose ur worn wheel bearings,

SR

Backlash
1. Axle shalt llange loose,

2. Worn differential and side gear spacers,
3. Worn universal joints.

Probable Remedy

1. Readjust ring gear and pinion (see Instructions).
2. Replace bearing and readjust ring gear and
pruion,

1. Readjust ring gear and pinion ( see Instructions).

2. Replace bearing and readjust ring gear and
1‘“""’]".

3. Replace bearing and readjust ring gear and pin-
1on.

1. Double row bearing installed backward (see Tn-
structions — Pinion Reassembly ).

2. Readjust ring gear and pinion ( see Tnstructions).

3. Replace damaged hearing or bearings.

4, Adjust or replace bearings as necessary,

1. Replace aluminum gasket, retighten and lock axle
shaft Nange holts,

2. Replace any worn spacers,

3. Replace worn universal joint parts,

TOOLS REQUIRED

The following touls manufactured by the Kent-
Moore Organization or their equivalent are recom-
mended for use when overhauling the rear axle:

12 Ton and % Ton Rear Axle

Tool Nuniber Deseription

JO973....... O Slinger Keplacer

J-554iaeins Axle Shaft I'eening Tool and Anvil

K34, ..... Axle Shaft Bearing FPuller

K-466-A. ... Axle Shaft Bearing and Retainer Re-
placer

Jo68. ...... T'ropeller Shaft Dushing Driver

TS990 e Pinion Dearing Remover

TR-278-R. . .Differential Nearing Puller

1-994 . ....DifTerential Side Rearing Replacer

LR s Differential Checking Fixture

JORZ v Differential Side Bearing Adjusting
Wrench

]-553.......Spring Bushing Removing and Replac-

g Tool (L2 Ton)

1% Ton Rear Axle

JBMoains Rear Wheel Dearing Tock Nut
Wrench

JO18-A. .. Inner Bearing and Qil Seal Tuller

J&72-1.. ... Outer Wheel Bearing Replacer

J-872-3 . Special Bearing Race Driver

J-872-4.. ... Special Bearmg Race Driver

J-872-2..... Bearing Oil Seal Replacer

J-973.......0il Slinger Replacer

i3 5 & Rear Dinion Rearing Preas Plate

J-1439. ... .. Tront Pinion Bearing Remover (6-
Tooth T'mnion)

J-140. ... I'ront Tinion Bearing Remover (7-
Tooth Pinion)

J-1364. .. ... Rear Pinion Bearing Lock Ring In-
staller

... Difterential Side Bearing Puller

J-1488. . ... Differential Side Bearing Driver
)| 2.7 TR Differential Side Bearing Adjusting
Wrench



REAR AXLE ASSEMBLY — 4 - 22

REAR AXLE SPECIFICATIONS

Heuvy Duty

L-Tom Truck All 4-Ton Truckes I bg=-Ton Trucks
B 0 Semi-Floating Semi-Floating Full-Floating
THDR OF CREYII s aca i vimssion o 6w 0w a0t w55 Hypoid Hypoid Hypmnd
Regular Gear Ratio. ........ooiiiinninnnnn. 4111 to 1 4.55 to 1 617 to 1
Numher of Gear Teeth. . .ovvivninininiia. 37 41 a7
Number of Pinion Teeth............o0in.... 9 a9 3]
Optional Gear Ratio. ... .....ovvivvirnnnn. Nane None B4dtol
Number of Ring Gear Teeth 0, ... — — 38
Number of Pinion Teeth,................. - 7
Rack Lash Retween Ring Gear and Pinion. . 005" to 008" 205" to O08" 005" to 08"
Clearance Detween Axle Shaft. ... ..., .. ... Free Fit Free Fut
wnl Fi;,r.u'er b * to 014" to 011" =
Allowance Run Out of Propeller
Shaft Assembly ar:
Front Bearingr, . .o 5con sansisscsesoriass .onzr nozr 003"
Front of Rear Splines. ..............0... 0 .o1n” Jmo”
Center of Propeller Shaft............, i 015" 2157 0157
Extreme Forward End . . ......coo0ivuiuen 05" 0a" JA05"
Allowahle Run-Out of
Dhifferential Case al:
Ring Goetr FRIOL. .o somasin voshanmmin s 004" 004” 004*
Face to Wineh Ring Gear s Bolted 04" 04 0"
Back of Ring Gear Alter Bolted to Case. ... 007" 07 07"
Clearance Between Thoast Pad and
Buck ol Ring Geur — — 005" to 007"

Li-Ton Trurk

& Ton Trucks

Front Pinion Dearing. .. .........

Rear Pinion Bearing. ..o iiiiiiiiniinn
Differential Side Bearing i
Wheel Bearing (Inier) . . ..., oo, e
Wheel Dearing (Quter) . ... ..o oiiiiinnnn
Propeller Shaft Support Bearing

Mew Departure

N [-5306
Hyatr 17-1506

Hyutt KA-114452

Hyatt C-1500

New Departure

N D-5306
ITvarr 17-1506

Hyatt KA-114452

H'wlll 1612

New Departure

NDX-88107

14-Ton Trucks

New Departure
NDT-5310A

Hyvatt U-1305
Hyart IKA-118207
Hyatt K1)-12051
Hvatt KB-11786

New Departure
- NDX-88107

44 Ton 3§-Ton
REAR SPRINGS
[ s DA e e Semi-LElliptic Semi-Llliptic
EENRER v crvnimormesmmenns Alg” an"
Width 134" 2!
Number of Leaves,.......... 8 7
T.{'nf T]ﬁl“kllmﬁ
Mo 1, B8 h ke ivsaiiis 201" 201"
R A R A e PO 2mr a3
Nos, 6, 7 L2617 323"
No.B. . c..diniininnerans 2817 —_
Nos. 0, 10, . ... iiinnn.. — —
Total Thickness. .. ... ..., 2.4928° 2.143"
Spring Clip and Type........ 4-Clinch 3-Bolt
Muounting;
Etoiitc cocrrasamisnamnmis Plain Bushing Ilain Bushing
Rear Threaded “H"' Shackle Plain Shackle

Axle Housing. .. ....

2 U-Bolts

2 1]-Bolts

144 Ton
Except Panvl

14 1an Panel

Semi-1illipric
46#
214

10

g2
ot
323"
23T
237
S.2307
2Bolt .

Plain Busgluing

IMlain Shackle
2 U-Bolie

Semi-Elliptie
46"
215"
s}

201
201°
J2ar
g23*
2.424"

_ 4-Bolt

Plain Bushing
Plain Shackle
2 1]-Bolts

AUXILIARY SPRINGS-—113 Ton Trucks
MNumber Leaves. ..ooovvennn. i}
Lenl Thickness, . . i
Total Thickness, ............
I.l'llgth
Width,

328"
1.038"

215"

A1" Between Bracket Centers
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Section 5
BRAKES

The braking system of all trucks combines hy-
draulically operated service brakes with a mechani-
cally operated parking brake. Fundamentally, the
braking systern of all the trucks is the same.” How-
cver, cue to variance in the brake lining sizes, wheel
brake drum sizes, and [vame design there are sev-
eral differences in the braking “systems., Fig. 1
shows the brake construction,

WHEFL CYLINDER
SARIUSTING SCREW

W -BRAKE DRUM

esilipasiiag s BUR |l bbines

RETRACTING SPRING

COMICaL
CPRING

ARTICULATING
LINK

ANCHOR PIN

of u snap ring, The rubber boot that fits around the
push rod and over the end of the housing prevents
dirt or any other [oreign matter from entering the
main cylinder, Tig. 2.

Fig. 1—Fronl Brake Machanism

In order to thoroughly understand the operation
of the hydraulic brake system, it is necessary 1o have
a good knowledge of the various parts and their
functions and o know what takes plage throughout
the system during the application and release of the
brakes.

MAIN CYLINDER

The piston in the main eylinder, Tig. 2, receives
mechanical pressure from the push rod and exerts
pressure on the fhud in the lines, building up the
hydraulic_pressure which moves the wheel cylinder
mstoms, The primary cup is held against the piston
by the piston return spring which also retains the
return valve against its seat. The spring maintains a
slight pressure in the lines and in the wheel cylinders
fo prevent the possible entrance of air into the sys-
tem. The secondary cup, which is secured to the op-
posite end of the pth(r]1, prevents the leakage of Amd
into the rubber boot. Tloles in the piston head allow
the Nuid to flow from the annular space around the
piston tuto the space between the primary cup and
the check valve thereby keeping sullicient Auid n the
lines al all times. lloles in the valve cage allow the
luid to flow through the cage and around the lip of
the rubber valve cup and out into the lines during
brake application. When the brake is released (he
vilve is forced off its seal, permitting the fuid to
return to the main cylinder. The push rod assembly
15 held in the opposite end of the housing by means

Fig, 2—Main Cylinder Cross Sectlon

1—Inlei B—Pistan Cup—=Secoudary
2—Filler Plug D Pist ot
J—legervalr 10—Hinton  Cop— Primary
d—Huouring Cover 11—EBpring
S—Compensating Port 12—V alve
t—End Plug 13— WValve Beut
7—Fedal Link 14—0ntlet

WHEEL CYLINDER

The wheel cylinder (see Tig. 1) contains two pis-
tons, the purpose of the two pistuns being (o distrib
ute the pressure evenly to cach of the two hrake
shoes, '1‘41-: rubber pistun cups maintain pressure on
the pistons and prevent the leakage of Nuid past the
pistons. The adjusting covers serve two purpnses:
first, to cover the ends of the eylinder and prevent the
entrance of dirt and forcign matter into the cylinder,
and sccond, serve as a means of adjusting the brake
shoes (o the proper drum clearance, being threaded to
receive the slolled adjusting screws which fit the
webs of the brake shoes.

SEQUENCE OF OPERATION

As pressure is applicd to the brake pedal and
is transmifted from the push rod to the piston in
the main cylinder, the primary cup closes the com-
pensaling port and flud s forced through the
holes in the valve cage, around the lip of the rub-
ber wvalve cup, into the pipe lines and into the
wheel cylinders. This pressure forces the pistons
m the wheel cylinders outward, expanding the
brale shoes against the drums. As the pedal is
tarther depressed, higher pressure is built up with-
in the hydraulic system, causing the hrake shoes to
excrt greater force against the brake drums. Fig. 1.

As the pedal is released) the hydraulic pressure
is relieved and the brake shoe retracting springs
draw the shoes together, pressing the wheel cylin-
der pistons mward and forcing the Muid out of the
wheel cylinders hacle into the lines toward the
main cylinder, The piston return spring in the
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main cylinder returns the piston to the pedal stop
faster than the brake fluid is forced back into the
lines, creating a slight vacuum in that part of the
cylinder ahead of the piston. This vacuum causes
a small amount of luid to low (hrough the holes
in the piston head, pdnt the lip of the primary cup
arl into the forward part of the cylinder. This
action keeps the eylinder filled with fluid at all
times, ready for the next brake application. As
finid is drawn from the space behind the piston
head it is replenished from the reservoir through
the inlet port. When the piston is in a fully released
position, the primary cup clears the compensating
port, allowing excess fluid to How from the cylinder
mto the reservoir as the brake shoe retracting
springs force the (luid out of the wheel cylinders.

SERVICE OPERATIONS

To properly maintain the braking syslem, sery-
icemen must appreciate that a thorough knowl-
edge of the system, absolule cleanliness, and care-
ful  workmanship are very important.  Absolute
cleanliness is necessary in that, any foreign matter
in the system will tend o clog the lines, ruin the
rubber cups of the wheel and main eylinders, and
canse inefficient operation or even failure of the
braking system; dirt or grease on a brake lining
will cause that lining to take effect first on brake
application and fade out on heavy brake applica-
tion. Careful workmanship will result in a well
done job.

BLEEDING THE HYDRAULIC BRAKE SYSTEM

The hydraulic hrake systern mnst be bled when
ever a pipe line has been disconnected, or when a
leale has allowed air to enter the system. A leak in
the system may sometimes be evident through the
presence of a "spongy” brake pedal. Air trigppwed
in the system 1 compressible, and does not permit
all pressure applied 1o the brake pedal to be trans-
mitted through to the brake shoes. The system
st be absolulely Frec From air al all times,

The longest pipe line of the brake system should
be Bled Arst. The proper sequence for bleeding 1s:
left rear, left front, right rear, and lastly, right front.
During Dleeding operations the main cylinder must
he kept at least hall full of hydranlic brake fluid
The main cylinder fller, {_I-:’l,'j(_'; Iig. 3 auto-
matically mainfaing the correct Aund level in the
main cyhinder during bleeding.

TO BLEED THE HYDRAULIC BRAKE SYSTEM

Carefully clean all dirt from around the main
eylinder fller plug.

Kemove hller plug, mstall adapter and automatic
filler. Open automatic valve in the Aller.

Remove Dlseder valve serew, Attach bleeder drain,
(] 747) Fig. -, keeping the end of the drainm hose he-
low the surface of the fluid in the jar.

Unserew bleeder valve in wheel eylinder L2 to
3 turn,

Depress the fool pedal by hand, :allnwing it to
return slowly. Continuing this pumping action forces
the (luid through the lines and out at the bleeder
tlrain, ¢z :rr\'mg with 1t any air in the wqtcm

When bubbles cease to appear al the end of the

Fig. 3 Fllling Main Cylindur Ressrvair

bleeder drain hos® in (he jar and the strcam is a
solid Huld mass, tighten the Dleeder valve and re-
move the drain hose,

Replace and tighten the serew at the end of the
bleeder valve,

Adter bleeding n!:tr:[mn has heen con'!pll:ted at
all wheels, fill the main eylinder reservoir approx
immitlely full, and replace the filler plug.

NOTE—Fluid withdrawn in the bleeding operation
should not be used again.

HYDRAULIC BRAEE FLUID

Ag therc are several general classifications of
Hydranlic Brake Tluids on the market, care should
be taken to make certain that the fluid being used
will not injure the brake parts. Some brake Mods
may have a rather severe action on the rubber parts,
v;|11-.ing them to become sticl«.y, prevenbing proper
pistem action ar, due to expansion of the rubber
parts, cause them to lose their sealing qualities,
Other types of flmid may cause vapor lock or, due
to extreme thinness, leak past the rubber cups in the
wheel eylinders and saturate the hrake Iinings_

. M. Hydraulic Drake Fluid-Super No. 9 can
b used with certainty that it will not have a damag-
ing effect upon the rubber cups in the hrake systemn.

In the event thal fmproper fluid has entered the
systen, 1t will be necessary to

I. Drain the entire system.

2. Thoroughly Hush out the system with clean al-
cohol, 188 proof, or a hydraulic brake system
lth,:llllJJ,Qr thurd, known 1o the mdustry as Declene.

3. Replace all rubber parts of the system.

. Nenll with proper Hydraulic Brake Fluid,



Fig. 4 —Bleeding Brake System at Wheel Cylinder

HYDRAULIC BRAKE TUBING

The hydraulic brake tubing 1s a double layer
flexible steel, copper-coated, lin-plated tubing which
resists corrosion and also stands up under the high
pressures which are developed when applying the
brakes.

The important thing in connection with making
up hydraulic brake ppes is the proper flaring of
the ends of the tubing for the compresaion couplings.
Unless the tubing is properly fared the couplings
will leak and the hrake will become ineffective.

Fig. 5 Hydraoulic Brake Tubing Flaring Tual
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This safety steel tubing must be double lap flared
al the ends in order to produce o strong, leak proof
joint,

The brike tube flaring tool shown in Fig. 5 is used
to furm the double-lap flare.

Fig. 6 Single and Double.Lap Flare on Tubing End

Fig. fi-shows two pieces of tubing—one with a
singletlap flare (“A") and the other with the doubile-
lap fare ("I}, Tt will be noted that the single-lap
Hure split the tubing while the one shown in “B"
has a heavy, well formed joint.

DIRECTIONS

1. Cut the tubing to the desired length, using tube
cutter KMO3 to prevent fattening the tub
ing, Square oll the end with a fine-cut mill file,
then ream the sharp edges with the reamer blade
provided on the tube cutter. (Fig. 7.)

Fig. 7—Cutting Hydraullc Brake Tubing

2. Place new compression coupling nuts on the
tubing. Dip end of tubing to be fAared in hy
draulic brake fluid. This lubrication results in a
hetter fonmation of the flare, Toosen the clamp-
ing nuts on the faring tool, KM J-1280-1, and
insert finished end of the tubing in the channel
of the die until it bears against the stop pin,
Tig, 8.

Tighten the clamping nuts by hand “and
place the fixture in a bench vise. Then tighten
down the clamping nuts firmly with a wrench
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Fig. 8—Installing Tubing to Proper Depth

and remave the stop pin from the die. The
tubing is now firmly gripped in the die and
ready for the first flare forming operation,

3. Using the flare forming tool having the con
cave die, |-1280-2, insert the forming tool in the
dic and strike firm blows, using a one pound
hammer, until the shoulder of the tool contacts
the tap of the die, The eross section drawing
(Fig. ¥) shows the first step in forming the
double-lap flare.

—

[

Fig. 3—First Flaring Operation

4. Next, use the flare forming tool, J-1280-3, hav-
mng the 45 degree die at ils lower end, Tnsert the
ool in the die and strike firm blows, using a
one pound hammer, until the shoulder of the
tool contacts the top of the die. The ernss section
drawing, Fig. 10, shows the second and final
torming operation in making a double-lap flare

s

Fig. 10—Finish Flaring Operation

HYDRAULIC BRAEE ADJUSTMENT

Chevrolet hydraulic brakes can be adjusted with-
out the removal of the wheels as all brake [lange
plates have openings with spring snap covers to
simplify brake adjustment.

TOE-BOARD CLEARANCE

T'oc-board clearance very seldom needs to be ad-
justed, The pedal stop, located in the brake main
cylinder, is permanent. Before attempting to adjust
this stop, be certain that the pedal reiurns to the fully
released position freely, with no binding, and that
the pedal retracting spring has not lost 118 tension.

1. Loosen the check nut on the rear of the clevis
on the main cylinder push rod.

2. Remove clevis pin and turn the clevis attached
to the main cylinder push rod, I'ig. 11, in the
proper direction to secure T4” toe-board clear-
arice — measurement being taken between pedal
arm and underside of toe-pan.

3. Tighten the check nut against the clevis.

Fig. 11—Adjusting Pedal Toe-Board Clearance

BRAKE SHOE ADJUSTMENT
12 and 3 Ton Trucks

1. Raise the truck and place stand jack front and
rear so that all four wheels rotate freely.

2. Disconnect the parking brakes. This precaution
should be taken to eliminate the possibility of
the brake shoes dragging the drum due to mis-
adjustment of the parking brakes,

3. Remove the adjusting hole covers and insert a
serewdriver through the adjusting hole and en-
gage the teeth on the adjusting cover of the
wheel cylinder, Thg. 12,

Fig. 12—Adjusiing Brakes Through Slot In Flange Plate

Turn the adjusting cover i a cdockwise direc-
tion looking at the end of the cylinder, until the
shoes caunse a shight drag on the brake drum,

4, When the “drag” condition is reached, tirrn the
adjusting cover back, the opposite direction,
four (4) notches,



BRAKE SHOE ADJUSTMENT
1% Ton Trucks

The adjustment of the front brakes on the 114
ton trucks is the same as for the 14 and $4 ton
trucks with the exception that the wheel cylinder
adjusting covers are backed off five (5) notches
instead of four (1).

To adjust the rear brakes on these trucks use a
54" open end wrench to turn the adjusting pinion.

1. Turn the adjusting pinion mn a clockwise direc-
tion until the shoe causes a slight drag on the
brake drum, as shown in Fig. 13

2. Turn the adjusting pinion hack in the opposite
direction 34 of a turn to provide running
clearance,

The backing-off of the adjusting cover, the speci
fied number of notches will be indicated by a [aint
click of the cover lock spring as the cover is turned.
This backing-off of the adjusting cover moves the
brake shoe away from the drum to insure proper
running clearance ot the shoes in the drum,

Fig. 13—Adjusting 1'2-Ton Truck Rear Brakes

PAREING BRAKE ADJUSTMENT
V2 and ¥ Ton Trucks

The parking hrake adjustment should be checked
each time the hydraulic service brakes are adjusled.

When making a parking brake adjustment the
service brakes must be properly adjusted frst as a
hase for adjusting the parking brakes:

1. Set the parking brake lever in the fully released
pusilion,

2. l.oosen the cheek nuts at the cable ends.

3. Pull the cables out of the conduit by hand until
a positive stop s fell. While holding the cable
in this position, adjust the check nuts against
the clevis plates. Then tighten the check nuts
securely.
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1%2 Ton Trucks

The parking brake adjustment should be checked
each time the Hydraulie Service Brakes are adjusted,

When making a parking brake adjustment, the
service hrakes must be properly adjusted first as a
base for adjusting the parking brakes,

1. Set the parking brake lever in the fully released
position,

2. Remove the cotter pin and clevis pin from the
pull rods. Loosen the check nut,

3. Tull the cables oul of the conduit by hand until
a positive stop is fell. While holding the cable
in this position, turn the clevis until the hole in
the clevis registers with the hole in the rod cye
on the eable. Replace the clevis pin and coller
pin. Tighten the check nut sceurely.

4. Check the brakes for freedom from drag or un
equal braking, If further adjustment 1s neces-
sary to eliminate either shoe drag or uncqual
braking, proceed as outlined in 2 and 3 above.
Never attempt to eliminate shoe drag by making
adjustments at the wheel cylinder, as this wonld
result in improper running clearance hetween
shoe and drum,

BRAKE LININGS
Inspection

After removal of the brake drums and before dis-
assermnbly of the shoes Trom the llange plate, all
linings should be inspected for wear, improper align
menl causing uneven wear amd ol or grease on
linings. 17 any of these conditions exist, it will be
necessary o replace or reline the shoes. T in check-
ing the hnmp{ it is noticed that they have the appear
ance of being glazed, this is a normal condition with
the hard type lining used. o not use a wire brush
or any abrasive on the lining to destroy this glazed
surface as it is essential for proper operation.

Satisfactory performance can be obtained by re-
placing only the forward shoes when the reverse shoe
linings do not show excessive wear. Tests have
shown that in most cases the reverse lining will oul-
last two sets of Torward linings. This is true of hoth
fronl and rear wheel brakes.

Shoes should be changed in sets; that is, both
forward shoes on the Tront wheels, or hoth forward
and reverse shoes on front wheels. The same is
true om the rear wheels,

BRAKE SHOE REMOVAL
Y2 and % Ton Trucks

1. Jack up the truck and remove wheel and brake
drum,

2. Install wheel cylinder clamp, Fig. 14 (J-718C)
to keep the w heel cylinder pistons in ll]ai.l.i' il
prevent leakage of hrake fluid while replacing
shoes.

3. Remove brake shoe retracting spring with .spe-
cial pliers, KMO 142, Iig. 15

4. Kemove conical guide springs.



Fig. l4—Installing Brake Wheel Cylinder Clamp

o

Remove brake shoe anchor pin lock and pin.
(I rear brakes—remaove togele lever, eccentric
bolt and nut from the rear brake shoe,

6. Remove articulating link friction spring pin
lock, pimoand spring. Disasscmble articulating
links from shoes by removing pin lock and pin,

The illustration, 'F"ig. 16, shows a layoul ol the
Yo and 34 ton truck rear brake parts,

1% Ton Trucks

The removal and replacement of the hrake shoes
of the 134 ton trucks is identical with that of the
14 and 34 ton trucks except for slight variations in

the design of the haok-t1p.

Flg. 15—Hemoving Brake Shoe Reiracting Spring

1. It 1s necessary to remove The wheels and brake
drums with the wheel hubs to replace brake
linings, necessitating the readjustment of the
wheel bearings.

2. The operating mechanism of the parking hrakes
at the rear wheels on the trucks is a lever and
link assembly. This lever and link assembly is
attached to the rear brake cable on the outside
of the hrake flange plate. The lever on the in

Fig. 16—Layoutl of Rear Whasl Brake Parie—1% and %4.Ton Trucks

1-- Hrake Shoe and Lining 5 Parking Brale Lever
2==Tarking Brake Lever Anchor Ralr Nug
Extension Washer G—Parking Brake Lever
3—Tarking Brake Lever Anchar HBalr Lockwasher
Ewenaion 7 Parking Brake Laver
4——Tarking Brake Lever Anchar Balr
Ewtengion Spring 8 Parking Brale Lewver

9—Brake Shoe Retrucing 15—Articuluting Link Friction
Spring Spring

10-—Brake Bhoe Guide Bprin = % -
i l==Brike Shor Guide Rprlllng ?’E'ﬂ. Ih—;;:::;";;::‘ﬂ I.I:l.':: Friction

l2—Articulaning Link Pin 5

13—Articuluting Link Pin Lack 17—Anchar Pin

l4—Articulating Link Friction Ig=Anchn Pin Lock
Bpring Pin 19—Articulating Link
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Fig., 17—Loyout of Rear Wheel Brake Parts—1%:-Ton Trucks

1—Hrake Shom and Lining
2—Camghalt_Hole Cover
3—Tarking Brake Link

5~ Farking Hrake Lever Hole
Cover Bpring Din
t—DLrake Shoe Retracling

nmmbll__.v Bpriuyg
4eeBruke Cumshoflt Hole Cowver J—HBrake Bhoe Articulating
Spring Link Friction Spring Pin

b—EBrake Shoa Articulating

¥—Bruks Show Articulating

10—EBrakes Ehoa Articulating

n
{1e=Bruke Shue Articuluting
Link Pin Loack
i12==Brake Shoe Ardculating
Link

Link Fricuon Spring

Livk Frictivn Bpring Pin
Lock

Fig. 18—Installing Brake Lining Clamp

side, as it is actuated by (he parking brake lever

to sct the brakes, moves the links outward ex-

panding the brake shoes. Each link has a sup
port al ils outer end,

4. Lach brake shoc of the rear brakes has an in
dividual anchor pin,

‘The illustration, g, 17, shows a layout of the 144

tom trck rear brile parts,

BRAKE SHOE RELINING
1. Remove the rivets, using the deliner punches in
a brake shoe relining machine,

Wish the shoes o cleaning solvent, then buff
them on a wire butter.

g

Fig. 19 Rivuling Broke Lining lo Bhom

Tnstall new lining in place on shoe and rivet two
holes at center,

In order to eliminate air pockels between Tining
and shoe which mightl cause uneven contact or
siucaky  brakes, a brake shoe lining  clamp
should be used 1o foree the lining against the
shoe, Fig. 18

Alter the end holes in the Lining and shoe are in
alignment, the rivets may be installed in both
ends, Fig, 19,

Remove the clamp and install the remaining
rivels,



Fig. 20—Checking Alignmeni of Brake Shoes with Flange Plate

BRAEE SHOE REPLACEMENT

5 gnd %-Ton Truck Rear Brakes

L.

Reassemble loggle lever to new shoe assembly,
making sure that the high side of the cceentric
on the bolt 15 towards the hrake shoe facing.
A fat has been ground on the holt head to in-
dicate the high side of the cccentric. (This
eccentric bolt is used to adjust the clearance
between the parking brake extension and the
toggle link.)

Reassemnble  articulating  links, pins, friction
springs, and locks o new brake shoes and
assemble shoes to anchor plate.

Cin rear brakes, honk-up toggle lever to park-
img hrake cable.

Flace spring on parking brake extension link
and line up slot of the link so that it will straddle
toggle laver,

Tnstall conical guide springs, brake shoe re-
tracting spring, and remove wheel cylinder
clamp.

Check with i 002" feeler to make certain the
shoes are against the pads on the brake flange
plate, Fig, 20, 1f the shoes do not touch all
pads it may be necessary 1o bend the anchor
plate to correct this condition.

When replacing rear brake drums, make sure
the tongue in the web section of the dmm
cxtends into the drain hole in the axle shaft
flange. This serves as a positive locating point
o line up the hole in the drum with the dreain
hele in the axle shalt [lange.

Whenever a brake drum has been removed for
replacement of brake shoes ur for shoe adjust
menl, il will be necessary to depress the foot
pedal firmly to align the brake shoe articulating
links before making hrake adjustment.

PARKING BRAKE TOGGLE LEVER ADJUSTMENT

Whenever new rear hrake shoes are installed on
the 14 ton and all 34 ton trucks, il is necessary to
adjust the toggle lever with the emergency brake ex
tension link, by means of the eccentric bolt. This
can only be done correctly AFTER (he |lyr|1'.'m!ir.
service brake adjustment has been made and the
hrake shoes are in a fully released position,

1. Remove brake drum and loosen eccentric bolt
lock nut, Fig. 21,

Fig. 21- - Adjusting Rear Brake Toggle



2. Hold the toggle lever againsl the shoe and turn
the eccentrie holl uutil there is only a slight
clearance between the lever and the bottom of
the slot in the parking hrake extension link.

3, Tighten eccentric bolt lock nut and again checl
for clearance.

4. Replace brake drum, adjust parking brakes and
road-lest ear for performance.

5 and %1-Ton Truck Front Brakes

The [ront brake shoes on 74 and 34 ton trucks are
installed in the same manner as on the rear with the
exception thal the [ront brakes do not have a park-
ing brake toggle link.

1¥-Ton Truck Brakea

1. Reassemble articulating links, pins, friction
springs, and locks to new brake shoes and as-
semble shoes to anchor plate.

2. Check fit of shoe in the brake shoe giride riveted
to ihe anchor plate. The shoe should be free
without excessive side movement,

3. Install brake shoe retracting spring and remove
wheel eylinder elamp.

4. Replace wheels and hubs and adjust the wheel
]_Jt':-lrin_gs as oullined i the Front amd Rear Axle
Sections.

5. Adjust brakes as previonsly oullined under
Wheel Cylinder and Emergeney Brake Adjust-
ments.

Brake Drums

The brake drums are attached to the wheel hubs
by serrated bolts. These bolts are also used for
mounling the wheels o the hubs,

To remove a brake drum, drive out the serrated
bolts and remove the drim.

When replacing a drum, the gasket hetween the
inside of the brake drum and oil deflector should be
coated with heavy shellac or paint on both sides to
prevent oil [rom leaking on 1o the hraking surface
of the drum. The small hole in the gasket and the
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Fig, 22—Puening Hub and Drum Bolia

channel in the oil deflector must be lined up with
the ail relief hole in the drum. Insert six new bolls
through the 0il deflector, brake drum and hub Nange,
then place the assewbly on the riveting fixture with
the threaded end of the bolt passing into the hole
in ome of the supports, Drive (he bolts into place,
solidly. FPlace the asscmbly on the fxture as shown
in Fig, 22 and peen the shoulder of the bolt into
the chamfer in the hub Mange. It is good practice
to turn the peening tool after ecach hammer blow to
prevent damage to the tool,

NOTE—The above operation is very important
from a aafety standpoint.

7y
e ,.;\:;rp

Fig. 23—Layout of Maln Cylinder Parts

1—Muin Cylinder Body
I—=>Necondary Hieran Cup
A Pigroan

A4—Primury Piston Cup

Se—Huturn Spring
fi—Chmley Valve
#—Vulve Seat
B—Lknd Plug Gasket

9—End Plug
10—iller Plug Gaglst
11—Filler Plug
12=Pedul Lin

13—Link Hatainer
14—8nup Ring
15—ust Boot .
16—=Swp Light Switch
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MAIN CYLINDER OVERHAUL

Disassembly

1. Remove the end plug and valve seal washer,

2. Remove the valve seal washer from the button
on the end plog, Fig. 25.

3. Remove the valve assembly and spring,

1. Remuove the wain cylinder hoot.

5, Rewove the pedal stop snap ring with a screw-
driver and remove the pedal stop assembly,
Remove the piston with the secondary cup.

. Remove the primary cup.

After all parts have been removed from the main
cylinder, they should he washed in CLEAN Al
COHOL., Special care should be taken lo make sure
that the compensaling port in the main cylinder
honsing, and the bleeder holes of the piston are clea.
BEFORLE WASITING PARTS, HANDS MUST
BE CLEAN. DO NOT WASH HANDS TN GAS-
OLINE OR OT1. BEFORE CLEANING HY
DRAULIC BRAKE CYLINDER PARTS. USL
SOAP AND WATER TO CLEAN ITANDS,

The illustration, Fig. 23, shows a layout of the
main cylinder pacts.

6,
7

Inspection
luspect the eylinder bore to make sure it is smooth,
Inspect primary and sccondary cups, valve and
vilve seal Tor damage or swelling, Replice when
necessary, Swelling of the rubber parrs iz due Lo
the use of improper brake Hwd, or the washing of
the parts in gasoling, or kerosene,
NOTE—The primary cup of the main cylinder has
a brass support ring vuleanized in its base to pre-
vent the primary cup from imbedding in the bleed-
or holes during braking action.

Checlk piston fil in the cylinder bore, see TFig.
24, The clearance hetween the piston and wall of
ihe eylinder should be from | (o 5 thousandiths of
an inch.

Fig. 24—Chocking Maln Cylinder Piston Fil

Check the clearance hetween the edge of the pri-
mary enp and the center of she compensalimg port,
Fig. 25, In order o check this elewrance accurately
the main cylinder must be partially assembled as
follows

o

Install pedal stop assembly and lock in place
with snap ring.

2. Assemble secondary cup on piston and install
asscinbly in housing, Place the primary cup n
the housing, with the llat side of the cup against
the piston,

s

Tush the piston and cup against the pedal stop
and check the clearanee hetween the edge of
the primary cup and the center of the com-
pensiting  port. This clearance should be 2
minimum of 35 thousandths of an inch. This
check ix miade casiest by nsing a wire inserted
through the reservoir of the housing and ex-
tending into the piston chamber, Fig, 25. 1L
the clearance is less than 35 thonsandihs of an
inch, the primary cup must be replaced with 2
new one,

4, After this clearance has been checked, the
main cylinder must be again completely dis-
assernbled and  reassembled according to the
following direclions,

Recdssembly

Whenever a hydranlic brake master cylinder is
being overhauled for any purpose, care must be
taken to reassemble the valves and scats correctly.
Improper asscibly of the check valve seal rubber
washer will result in its distortion. When the check
valve seat 15 distorted, there will be no check valve
seal and here will be a loss of brake pedal travel and
the pedal must be depressed or puniped one or more
times before actual car braking occurs

Tn arder to minimize the chances of distorting the
check valve seat the following method of assembly is
recommended :

+i FUREEE H'ﬁ\HI‘ﬂ-- |

Fig. 25—Valve Scat Washer Aszembly

1. Dip a new check valve scat washer in genuine
hydraulic brake fluid, and assemble over the
button on the end of the end plug, Tig. 25.
Assemble a new gaskel over the end plug and
serew the cnd plug, valve geal washer and
gasket into the main cylinder housing. Tighten
the nut securely,

2. lnspect the valve seat washer through the push
rod end ot the honsing to make sure the washer
i properly seated.

3. Dip the rubber eups and valves in hydrauhe
brake fluid.

4, Install the valve assembly from the push rod end
al the main L‘.".'Iindcl'.

3. Install piston spring.
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ADJUSTING ICOVER PISTON SPRING

HOUSING || PISTON || COVER || ADJUSTING

@ a/ @cu;JJJJa'/JJ

SCREW

ve

Fig. 26—Whaesl Cylinder Parts Layout

f. Place the prunary cup in the lousing, with the
cupped side against the spring,

7. Assemble secondary cup to the piston and in-
stall agssembly to the homsing so that the bleeder
hole end of the piston will be against the Mat

side of the primary cup.

8. Install the pedal stop assembly and lock in place
with the snap ring.

9. Tnstall the rubber pedal stop boot, making sure
this secal is tight an the houwsing and the vent
hole in the boot is at the bottom. Lhis scal must
he tight to ]\(‘rp waler and other foreign matter
from entering the main cylinder through the
pedal stop.

Lo ATer the wain eylinder has been assembled to
to the chassis, it should be filled with genuine
(G. M. Super No. @ hydraulic brake tluid, and
all pipe ines at each wheel eylinder bled,

1

—

WHEEL CYLINDER OVERHAUL
Hemoval

1o order to remove a hydraulic brake wheel cylin-
der the truck must be jacked up, the wheel and brake
drum removed, the brake system wheel eylinder pipe
or hose disconnceted al the wheel, and the hrake shoe
relracting spring disconnected from the brake shoes.
‘T'wo cap screws which hold the eylinder to the brake
flange plate must be removed before the eylinder can
be taken Tronn the Mange plate,

Fig. 2Z7--Checking Wheel Cylinder Pisten Fit

Disassembly
I, Remove the cylinder adjusting covers.
2. Remove the pistong, rubber cups and spring.
3. Wash all parls o CLLEAN ATCOHOIL.
WASII YOUR IIANDS BEFORE WASH-
ING THE PARTS TN ALCOTIOL., TTANDS
MUST BE ClL.LEAN.

The illustration, Fig. 26, shows a layout of the
wheel cylinder parte,

Inspection

1. lospeci the cylinder bore, making sure that it
15 smooth. A seored or dwmaged cylinder must
be replaced.

2. Check rubber cups for damage or swelling due
1o improper brake Auid Replace the cups when
necessary. Improper brake (luid will eause the
cups to swell as much as 40 per cent,

3. Checle the fit of the pision in the cylinder bore,
using a feeler gauge, lig. 27. 'Ilis eclearance
should be from 2 to 4 thousandths of an mch.

Reassembly and Replacement

I, Dhp pistons and rubber cups in brake [uid.

2, Place the spring in the center of the housing,
the rubber cups al cach end of the spring, with
their open face to the spring and the flat face of
the cupy ush with the piston,

3. Replace the adjusting covers with the adjus
ing screws in plage,

4 Reassemble the wheel cylinder to the llange
plate, councel the wheel cylinder pipe or hose
and replace the brake shoe retracting spring,
brake drwn, and the wheel,

After a wheel cylinder has been overhauled and
replaced, all hydraulic brake lines must be bled.
WHEEL CYLINDER SIZES AND IDENTIFICATION

Each brale has a specihied wheel cylinder, de-
pending on the area of the brake shoc. It is important
that enly the specificd wheel cylinder be used at that
wheel,

Front Kear
hand 34 Lon Lruck.......... 14" 1-3/167
114 Eon Ttelt e ot 1 b," 144"

The above sizes are stamped under the adjusting
cup lock spring on each cylinder housing, The num-
bers stamped on the housing indicate the size of the
Jrrston,
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BRAKE CABLES

144 ton truck models use right and left parking
brake cables, The left hand brake cable may be iden-
fified by a string tracer woven under the cable wire
shield.

On the %4 ton truck the parking hrake cables
are longer than are the cables on any of the other
models. This provides for the attachment of the
cable (0 the pull rod at the pulleys on the [rame cross
member,

ALCOHOL FOR CLEANING HYDRAULIC
BRAKE PARTS

We cannot recommend using any alcohol for
cleaning the hydraulic brake system which is less

than 188 per cent proof because weaker alcohols
contain 10 per cent or more of water. There are
somne radiator antifreezes thal are even 200 per
cenl proof,

In any case where mineral oil has enfered
the hydraulic brake system and is being flushed
out with alcohol, in order to clean out the mineral
oil, it iz best that the Hushing should employ gen-
erous quantitics of aleohol and the Hushing be con-
ducted in a vigorous manner. Mineral oil is not
soluble in aleohol. The two will mix mechanically,
and for this reason a rather large quantity of alcohol,
with considerable pressure behind it, must be used.
Alcohol that has heen used for cleaning oul o system
containing any mineral oil should never be used
again.

BRAKE TROUBLES AND REMEDIES

Symplom
Brake Pedal

1. Drake pedal “spongy.”
All Brakes Drag
1. Mincral oil in systent,

2. Ilmproper loe-hoard clearance,
3. Dirt in main eylinder compensaling port.

One Brake Drags

1. Loose wheel hearing.
2. Weak retractor spring.
3. DBrake shoes adjusted too close to drum.

Loose Brakes

1. Normal lining wear.

2. Brake lining worn oul.

3. Fluid low i main t‘.yiindm‘.

Brakea Uneven
1. il on lining.

Shoes tight on brake anchor,

Tires improperly inflated. _
Spring center bolt sheared and spring shifted on
axle.

Excessive Pedal Pressure. Poor Brakes
1. Ol on lining.

o

Probable Remedy

. Airin lines, bleed brakes.

1 Thuﬂ_mghl_\* wash out all lines and cylinders, and
replace all rubber parts,

2. Adjust toe board clearance. See Tnstructions.

3, Remove main cylinder and clean thoroughly. See
Insiructions.

1. Adjust wheel hearing.

2. Replice spring.

3. Readjust brakes according to instructions.
1. Readjust brakes according to insirdctions.
2. Heplace linings and readjust.

3. Fill main eylinder and bleed all brake lines.

I. Thoroughly clean brake mechanism and install
new lining.

2. Remove brake drum and free up shoes on anchor.

3. Inflate tives avcording Ly specilications,

4, Replace spring center bolt, relocate spring on
axle.

1. Thoroughly ¢lean brike mechanism and install
new lmng.

2, Full area of lining nof contacting drun. 2. Sand shoes so linings contact drum properly.
3. Seored brake drum, 3. Turn drum, or replace it. I ling is badly
scored, it should also be replaced,
TOOLS REQUIRED
The following louls manufactured by the Kent- Tool Number Deseription
Moore Olrganization or their r-.lquiv;ﬂent are recom- 7 718C. ... .. Brake Cylinder Clamps (Set of four)
siefidod for mae hikn iGvariauikg Drekess KMO-142. cvmnnnnssomamans Drake Spring Pliers
T'ool Nwmber Degeription | B S TTuly Bolt Peening Tool
J713C. .. ...voee.....Brake Main Cylinder Filler L 2 s R e Frake Tube Flaring Tool
JRZ87 s asivanamsn vain @i Brake Bleeder Tube BENTCIRS v inmmaivicnin o siavsrena s nave i 7 Tube Culler



BRAKE
SERVICE BRAKE TYPE... 4-Wheel ITydraulic

TTAND RRAKLE TYPL. . ... Mechanical Linkage to
Rear Brake Shoes
MAIN CYLINDER

Mounting. ............... L.H. Frame Side Rail
Size
A v 7
Meand 1% Tonu . wis s ve v e 1147
FRONT WHEEIL CYLINDER
Size '
A i e R T T s e iy 114"
REAR WHEEL CYLINDER
Size
Land 8 Ton . ...oiininnnnnnnan 1-3/16"
1 1 SN 57, Sl S 114"
RRAKE DRUM DIAMETER
Front
BT Ty e 11"
I Ton saneesmnmn wapenawe s e 147
Rear
AN FE TR - v s ssmmmmmns v s 11”
LEE “EON oo itosine s s ans e 16"
Regrinding Limits. . .......... 125” on Diameter
RRAKE LINING—FRONT
Width
4 i 38 TN ovvcvi 0w gmermvns ang s 134"
R o T T Y b s 2
l.ength
Mand 3 Ton......oovvviiminnnss 11-5/16"
T 0 S —— 1416
Thickness
Yoand 3 Ton..cvvvivivianavns 1877 194"
I35 Ton Conventional. . .......... 243"—250"
BRAKE LINTNG—REAR
Width
A e RS ES 134"

7 L ————— 3
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SPECIFICATIONS
Length
el 8 Temucaessimninasavuin 11-5/16”
I X' 7 17-37 /64"
Thickness
eand 34 Ton. . ... n. . 187" —. 194"
4 Ton Conventional . . .......... 243" —250"

ARLEA—BOTLH AXLES
Service Brakes

Bhand 3 Tol...iioveiias i 15874 5q. In.
1740 ) S 33074 Sq. In.
TTand Trakes
Land 3 Tom. o cocivnisinsin ...79% 5q. In.
1022200 - N s 21434 Sq. In.
MASTER CYLINDER
Flind Level - .coeiaaieaesas Check Periodically
Brake Fluid. ...... Dulont or Delco Super No. 9
Piston Clearance ,......000veunns 001 005"

WHEEL EYLINDER
PistonElearance .. ...ovvvvnvennn. 002" —.004"

FRONT SHOE ADJUSTMENT
From slight drag on drum back oft 4

. notches, adjusting screw at cach end of
wheel cylinder.

REAR SHOE ADJUSTMENT
Trom slight drag on drum back off 2/3
turn ur 4 sides of hexagon head of ad-
justing bolt, adjusting bolt outside of
shoe backing plale al each end of wheel
cylinder.

ITAND BRAKE ADJUSTMENT
With hrake lever fully released, adjust
clevis on end of pull rod to engage hole
in idler lever when cables arc pulled
out of conduits by hand until a positive
stap is fell.

FEDAL ADJUSTMENT
P'edal to Toe-Board Clearance. . ..ooovvn... T4
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Fig. 1—Engine—Cross.Sectlon

ENGINE

The engine is a six cvlinder valve-in-head type,
equipped with a counterbalanced crankshafl.

The displacement of this engine is 235.5 cubic
inches, it develops 93 horsepower at 3100 revolu-
Lions per minnte,

Maximum torque is 192 foot-pounds. The illus-

tration Fig. 1 shows a view of the engine assembly
M CTOSS SeCtlon.

Engine Removal from Chassis

1.

2

Drain radiator and cylinder block. Remove: the
hood and hood side panels.

Remove the radiator, front end sheet metal,
and fenders as a unit as deseribed in Section 11
of this manual.

3 "

Remove the battery cable and ammeter wire
from the starter switch terminal. Tape the end
of the battery wire to prevent the possibility of
sharta. Remaove the coil wire from the center
terminal of the reversing switch. Remove (he
two serews which mount the coil and lay the
coil with the clectrolock cable attached on top

_ of dash.

Disconnect the gasoline line from the fucl
['IIIIHIL

Remaove the right engine side pan.

Kemove the generator and ficld wires from the
generalor, Remove the wires from the horn.
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7. Disconnect the choke and throttle control
cables from the carburetor. Dhisconnect Lthe line
to the oil pressure gauge,

8. Remove the two exhaust pipe to manifold bolts
and then remove the left engine side pan.

9. Remove the floor and toe boards.

10. Split the universal joint back of the trans-
TIISR10T.

11. Remove the parking brake lever from the side
of the transmission case,

12. Disconnect the accelerator rod from the bell
crank on the left side of the engine. Remove the
three cap screws which mount the clutch and
brake pedals to the clutch housing.

13. Remove the starting motor cross shaft by
remmoving the bolts from the brackets and dis-
connecting the link and spring from the start-
ing motor gear shifter lever,

14, Remove the transmission cover and place a
picce of cardboard on top of the transmission to
prevent the possibility of dirt falling into it
during the following repair operations,

15. Remove the bolts [rom the rear engine mount-
ings. Remove the front engine mounting.

16. Remove the third eylinder head bolt from the
rear on the left side and install the engine lilt-
ing eye holt.

17. Connect a hoist to the eve bolt and raise the
engine, clutch and transmission from the chas-
sis as a unit. The engine assembly should then
be mounted in an engine repair stand.

REPAIR OPERATIONS

When it becomes necessary to overhaul an engine
assembly it should be completely disassembled and
all parts thoroughly cleaned before starting the
overhaul operations,

In order to simplify the following instructions we
will cover the repair of the various paris in the
order in which an oeverhaul job would be performed.

A list of the tools required in connection with a
complete engine overhaul will be found at the end of
this section.

DAL
GALUGE

i e -

Fig. 3—Cbhecinng Cylinder Walls with Dial Gouge

Checking Cylinders

By far the heat method to be used in determining
the condition of a cylinder in an engine preparatory
to reconditioning is the use of a dial gauge such as
is shown in Fig. 2,

The dial gauge hand will instantly and automati-
cally indicate the shightest variation in the eylinder
bores.

In use, the dial gauge is simply inserted in the
cylinder bore, and moved up and down its full
length. 1t is then turned spirally or completely
rotated at as many points as may be desired, taking
readings at each point. In this manner all variations
in the cylinder walls from top to bottom may be
determined.

If a master gauge, corresponding with the exact
diameter of a standard eylinder bore is used to set
the dial gauge, it is easy to determine the overaize
piston to use as well as the amount of metal which
must be removed from the eylinder walls to make
them true.

Cylinder Boring

When it hecomes necessary to rehore the cylin-
ders of an engine to install oversize pistons, the
instructions furnished by the manufacturer of the
equipment used should be carefully followed.

In Chevrolet engines the piston clearance is
allowed on the piston and this must be taken into
consideration when setting the cutter in the boring
bar. The piston to be fitted should be checked with
a micrometer, measuring just helow the lower ring
groove and at right angles to the piston pin, The
cvlinder should be bored to the same diameter as
the piston,

If a micrometer is not available to measure the
piston, the eylinder should be bored 002" less than
the oversize piston to be fitted. For example, when

FEELER STRIP

Fig. 3—Filling Pislons



fitting a 020" oversize piston, the evlinder should
be bored 018" aversize.

Cylinder Hone

Alter o eyvlinder has been rebored within L0027 of
the size desiced, they should be finished or polished
with a eyvlinder hone.

In operation, the hone is placed into the eviinder
bore and expanded until it can just be turned by
hand. The hone is then operated, up and down, in
the bore until it begins o run free. During this
operation kerosene should be used as a cutting (Tuid
to keep the stones of the hone clean, This procedure
should be followed until the piston yvou are fitting
can he bushed through the evlinder on a .0015"
feeler gauge, THE FEELER GAUGE MUST BE
INSERTED VERTICALLY, 90° AROUND PIS-
TON I'ROM TIIE PISTON PIN. See Fig. 3.

Piastons

Chevrolet pistons are easl iron granodized, with
a slipper skirt with three ring grooves located ahove
the piston pin. They are of unusual design, being
cam ground (oul of round). This method of grind-
ing the piston compensates for heit expansion along
the line of the piston pin bosses.

Chevrolet pistons are Turnished in standard sizes

as well as 003", 010", 020", .030" and 040" aver-
sizes,
NOTE—Any time a piston is removed from the
cylinder it should be exemined for carbon on the
inside and any carbon deposit removed. This
helps keep the engine oil clean.

Fitting Piston Pins

Chevrolet pistons are serviced with the piston pin
bushings and piston pina fitted in them, Should it
hecome necessary to install oversize piston pins (he
following procedure should he carefully followed:

REAMIMG FIXTURE

‘\"'\ ;'/

Fig. 4—Reaming Piston Pin Bushings

1. Place the piston pin bushing reaming fixture

J-965 in a bench vise. The purpose of the ream-
ing lixture is o make sure the piston pin bush-
ings will be reamed al right ancles to the skirt
of the piston, assuring proper alignment of the
piston in the evlinder.

2. Adjust the expansion reamer for a light cut.
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3. Insert the reamer in the piston hushing and
start the resmer pilot into the guide in the fix-
Lure,

4. Hold the piston in the V-block of the fixture
with one hand and turn the reamer handle with
the other hand untd the reamer has passad
through both bushings as shown in Fig, 4,

5. Expand the reamer by casy stages and repeat
the reaming operation until the piston pin is
fitted.

The proper it of the piston pin iaa “thumb push”
fit as shown in Fig. 5.

Fig, 5—Checking Piston Pin Fit

Chevrolet piston pins are serviced in standard
sizes as well as 003", 005", and 010" aversizes.

Piston Rings

The compression ring used in the Chevrolet en-
gine is designed to contral oil consumption during
the break-in period. The face of the ring is tapere
one-thousandth of an inch. With this design the
lower edge of the ring tends (o serape the excess oil
from the evlinder wall and acts as an oil contral
ring until the regular oil control ring iz zeated
(broken in) in the evlinder, All compression rings
are marked with the word "TOP" cast in the upper
side of the ring. When installing compression rings
mike sure the side marked “TOP" is toward the
top of the piston.

Piston rings are furnished in standard sizes as
well as 0057, .010", 015", 020", 030" and .040"
oversizes,

To properly [t new piston rings, proceed as fol-
lows:

Slip the ring into the evlinder, pressing it down
about two inches into the bhore with a piston. This
will rquare the ring in the cvlinder,

Check the gap between the ends of the ring with
a feeler gauge. This should be from 005" to 0157,

IT the space between the ends ol the ring is less
than .005", remove the ring and with a fine fAle dress
the ends until proper clearance is obtained. Iit each
ring separately.

Carelully remowve all particles of carbon from the
[iwees of the ring grooves in the piston, and inspeet
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the grooves for burrs or nicks that might cause the
rings to hang up.

Slip the outside of the ring into the groove, and
roll it entirely around the groove, to make sure that
the ring is free and docs not bind in the groove at
any point, Fig. 6.

g
s, =

Fig. 6 Checking Ring Flil in Groove

Proper clearance of the piston ring i ils groove
is very important and when fitting new rings the
following clearances should De adhered (o:

At the top ring a .002" fecler should he very free,
bul a 003" feeler should cause i mther heavy drag.

At the center ring, the (002" feeler should be just
free and the use of o 0037 feeler should ciuse the
ring to lock in the groove.

At the bottom, or oil control groove, the .002"
feeler should produce a light drag.

Fig, 7—Chacking Piston Ring Clsarance

Tig. 7 shows the method of checking ring groove
clearance with a feeler gauge.
Main Bearings

Chevrolet main bearings are steel back babbitt-
lined. The babbitt is centrifugally cast or "spun-in'"’

into the steel lining. This method assures a positive
bond between the steel and the babbitt and also

prevents the formation of air pockets in the babbitt
metal,

When it 1s necessary (o replace main hearings,
the clutch housing should not be removed from the
cvlinder block. This is very important, as the trans-
mission pilot hole in the clutch housing is used in
the alignment of the boring bar. Sheuld it be neces-
sary to replace the clutch housing, the new part
must be assembled to the cylinder block and
checked for alignment before main bearings are in-
stalled. The main bearing boring machine J-1000
illustrated in Tig. 8 is used [or horing new main
hearings in proper alipnment.

Fig, 8—Mgain Bearing Boring Mochine

1—Bupport Bracker and Clamps

2—Universal Clamp Bolts

3 —~Boring Bax Suppuits and
Hall Hearings

AwsBuring Bar Centering

f—Haring Har

Y—Boring Bur Feed Bupport
Hrachkey

f—Fend Nur Yoke

9—Feed Screw

Hushinpx ;
§=Clurch Housing Centering 10—=Turning Handle
Bushing 1l—Boring Bar Cutters

Replacing Main Bearings
The operations Tor replacing main bearings are
as follows:

1. Support the crankease in motor stand with
bearing side of case up.

2. Remove old bearings and sec that case is well
cleaned.

3. Install centering bushings (4), Tig. 8, in the
front and rear bearing bores and install the
hearing caps without shims.

4, Thread the boring bar (6) through the bush-
ings [rom the rear to the front. Then mount
the dial gauge on the boring bar and check the
slignment of the transmission pilot hole in the
clutch housing as shown in Fig. 9. The runout
must not exceed 015", If it does, it will be
necessary (o replace the clutch housing before
proceeding with the job of installing new main
bearings.

5. Remove the boring bar and the centering bush-
ing in the rear bearing. Then install the cluteh
housing centering bushing (3) in the transmis-
sion pilot hole of the clutch housing.



Fig, 3—Clutch Housing Alignmani

fi. Install the boring bar through the rear center-
ing bushing and thread the boring har support
hearings (1) over the bar, localing one support
in the space between cach two bearings. Be
sure to push the boring bar through the front
c-vnr-_:ring bushing beyond the reduced diameter
portion.
Install the boring bar support brackets (1) and
line them up so there will be elearance Letween
the l.u.‘aa'ing cap an support bracket for the
installation and removal of entrers. Clamyp the
support brackets fumly to the pan rail of the
cvlinder block.

8. Tighten the universal clamp bolts (2) on each
support brackel evenly. As the bolts are heing
tiphtened, the boring bar should e turned by
hand to make sure that it is [ree to turn with-
out any indication of a hind. Remove the
boring bar and the front centering hushing.

9. lnstall the bearing shells in the eylinder block
and caps.

NOTE—The kront and front intermediate bear-
ing shells are very similar in appearance and
it is possible to get them mixed, The front in-
termediate shells are identified by the letter
“I" in the bottom of the cil groove. Should the
intermediate bearing shell be insialled in the
front bearing bore. the sides of the bearing
would be too high and would not permit the
cap lo seat firmly on the shims,

10, Place four 002" shims on each side of cach
bearing and install the caps. The intermedinte
hearing caps arc marked “front" and “rear' for
identihcation purposes. The front intermediate
bearing cap is installed with the “FRONT™
mark to the [ront of the engine and the rear
intermediate bearing eap is mstalled with the
“REAR" mark to the rear of the engine.

The rear intermediate bearing shell is Manged
becanse it takes the end thrust of the crank-
shaft. :

Tighten the bearing cap holls evenly and
make sure they are drawn down tight.

11. Examine the boring bar to make sure the cutter
seats are clean; then install the bar through
the rear centering bushings and bearing sup-

=¥

12,

13.

11,

15.

16.
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ports. Examine the cutters to make sure they
are clean and install them in the slots in the
cutter bar. Cutters are lettered I° -FC RC—
K o designate front, front center, rear cenler,
and rear.

Maunt the feed serew support bracket (7) on
the front boring bar support, Mount the feed
screw (U) in its U-shaped yoke and install the
screw in the end of the buring bar. Adjust the
bar so that the cutters are just about to enter
the bearings; then Lighten the two feed screw
support thumb screws.

Install the (urning handle on the end of the
boring bar and proces] with the boring opera-
tion. During this operation, use a liberal supply
of kerosene to keep the cullings washed out of
the bearings.

After the cutters have passed through the bear-
ings, remave Lurning handle and feed screw.
Blow all cuttings out of the hearings with com-
pressed air, being careful not to blow the cut-
Lings into the boring bar support hearings.
Slide the horing bar back until the cutters have
passed through the bearings; then again install
the feed acrew and bore through the bearing a
second time, This is very lmportant in order
to obtain a perfectly smooth, true bearing.
Remove turning handle, leed screw, cullers and
horing bar. Do not disturb the boring har sup-
ports because they will be used when facing
rear intermediate bearing for crankshaft end
clearance.

Facing the Rear Intermediate Bearing

1.

Install the horing bar through the centering
bushing and the rear bearing supporr. Slip the
lacing cullers om the horing bar, one on each
side of the rear intermediate hearing.

Place the leed serew sleeve in the [ront inter-
mediate bearing and push the bLoring bar
through the sleeve. Tnstall the teed screw drive
key through the hole in the sleeve and into
No. 2 cutter hole in the horing bar, locking the
key in place with its screw,

Adjust the feed screws for eyual feed range on
each side of the front intermediate hearing.
Adjust the tacing cutters Lo provide about 015"
clearance beiween the cutter face amd (he
flange of the bearing. Lock the culiers o the
horing bar with the clamp screws.

[FACING CUTTERS

Fig. 10—Faocing Rear Intermediate Bearing
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4. Caliper the width of the rear mtermediate
bearing journal on the crankshalt with the
special inside and outside calipers, KMO-964.

5. Install the turning handle on the end of the
boring har. Back oll the front feed screw collar
several turns and tighten the rear feed screw
vollar until the front facing cutter contacts the
bearing flange. Then proceed with the facing
operalion; Lghtening the feed screw is neces-
sary to keep the cutter in contact with the
bearing flange.

The front flange of the bearing should be
machined just enough to thoroughly clean up
the face. The proper installation of this toal is
shown in Fig. 10,

6. Back off the rear feed screw collar and tighten
the front collar until the rear cutter engages
the bearing rear flange. Then continue with the
facing operation, checking the progress of the
joh every few turns with the special caliper that
was ect for the width of the erankshalt journal.
Continue facing the bearing until the special
caliper will pass over the bearing and a 004"
feeler laid alongside the bearing flange,

Remove the bearing cap and place it on the
rear intermediate journal of the crankshaft,
Check the end clearance with a feeler gauge;
the correct clearance is .004" 1o 007",

7. Disassemble the Macing cutters and boring bar
from the cylinder block. All parts of this tool
should be thoroughly cleaned and oiled to pre-
vent rusting, and put away in the special boxes
provided [or this purpose.

Crankshaft Rear Bearing Seal

The rear main bearing is sealed by a wick-type
seal installed in a groove machined in the block and
cap as shown in Tig. 11.

Jwircksan |-

™ F

Flg. 11—Rear Main Bearing Qil Seal

To install a new wick scal at the rear main bear-
ing cap, insert the packing in the groove with the
fingers. Then using a rounded tool, roll the pack-
ing into the groove. When rolling the packing, start
at one end and roll the packing to the center of the
groove, Fig. 12, Then starting from the other end,
again roll toward the center.

By following the above procedure you are as-
sured that the wick is hrmly pressed into the bot-
tom of the groove.

The small portion of the wick which protrudes
from the groove at each end should be cut flush
with the surface of the bearing cap. To prevent the
possibility of pulling the wick out of the groove
while cutting ofl the ends, it is recommended that
a round block of wood the same diameter as the
crankshaft flange be used to hold the packing firmly
in position while the ends are being cut off.

WICK SEAL

Fig. 12-Installing Rear Main Bearing Oil Seal

If it should hecome necessary to replace the upper
hall of the wick seal, it will e necessary (o remove
the engine from the chassis and remove the crank-
shaft.

‘T'he procedure for installing the wick in the
cylinder block is exactly the same as for installing
it in the bearing cap.

CRANKSHAFT

One of the main reasons for the smooth engine
performance of Chevrolet's six-cylinder engine is
its rugged crankshaft. It weighs 68 pounds, has
heavy counterweights and extra large bearing
diameters.

The crankshaft main bearing journal and con-
necting rod journal sizes are as follows:—Front,
2.6835" 2.6815": Front Intermediate, 2.7145"-
2.7155"; Rear Intermediate, 2.7455"-2.7465"; Rear,
27765277757, Connecting Rod Journal, 2.311"-
2.312",

Whenever a crankshafll has been removed [rom
an engine, it is important that these dimensions be
checked with a micrometer for out of round, taper
and undersize. If the journals exceed 0017 out of
round or taper, the crankshaft should be replaced.
Slightly undersize journals can be used providing
that they are within the above limits Tor out of
round or taper.

Any time the erankshaft is removed from the
engrine 1l should also be checked for runout, To
perform this operation, support. the erankshaft at
the front and rear main bearing journals in “V"
blocks and indicate the runout of hoth the rear in-
termediate and front intermediate journals, using
a dial indicator. The runout limit of each of these
journals is 002",

Installing Cramkshaft

Blow out all cuttings from the hearings.

Clean ont all ail passages by blowing them oul
with compressed air. Tt is a good practice to blow
out each oil passage scparately —this can be done
by placing the fingers on the oil hole in three of
the Lenringﬁ while the nozzle of the air gun is placed
in the oil inlet of the eylinder block. After blowing
out the oil passages of all four bearings, then blow
through each of the oil passages from the main
bearings to the camshalt Learings.



Proper cleaning of all oil passages is very im-
portant and musi he done thoroughly.

Lubricate all four bearings and carcfully place
the crankshatt in the bearings.

Check the end play by foreing the crankshaft to
its extreme rear position. Check at the rear side of
the rear intermediate bearing with a fecler gauge.
See TFig. 13. This clearance should be from .004*
to 007",

Y

1 o T ey
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Fig. 13—Checking Crankshall End Ploy

Install the bearing caps with four 002" shims
on each side and pull the bolts down siugly. Check
Lo sce that the erankshaft rolls freely:

Adjusting Main Bearings

Starting with the rear bearing, remove shims
evenly until there is o slight drag on the eriunkshaft
(turning it. by hand) with the holis pulled down
tight. Then replace one 002" shim for clearance,
again tighten the bolts and check for drag. The
crunkshaft should now roll freely without any in-
dication of a drag.

l.oosen the bolts on the bearing that has just
been adjusted and proceed to adjust the next one
in the same manner and so on until all bearings
have been adjusied.

When adjusting the bearings, shims should be
removed evenly. If an uneven number of shims
hive to be used, it is good practice to have the
greater number of shims on the same side of all
henrings.

By following the procedure of removing shims
to check and then replacing one 002" shim, there
will be no possibility that the bearing will be too
loose. Then if the crankshaft may be tnened freely
by hand, it is certain that the bearing is not Lo
tight.

IT the shaft turns freely by hand, after all bolts
have been tightened, yvou know the bearings are
properly adjusted.
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CAMSHAFT BEARINGS

All four of the camshaft bearings are steul
backed, babbitt lined bearings. They are pressed
into the crankease and staked into place to prevent
rotation and endwise movement. They are accurately
line reamed at the time of assembly, assuring
proper alignment of the camshaft. These bearings
are lubricated through holes which line up with the
oil passages from the main bearings.

To remove, replace, and line ream the camshaft
bearings in service, a special set of tools, J-948, is
necessary. This sct consists of a removing and
replacing bar, four removing and replacing sleeves,
i bracket which is attached to the rear of the eyl-
inder hlock and a special camshaft bearing reamer,
shown in Fig, 14,

1
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Fig. 14—Camshafl Bearing Tools

|—Raamer thlazslon Handle

2—Reémuving anid Replacing Rar §—Bracket
S—Hemaving and Replacing t—Handle aid Thrust Benring
Slecves 7= Biuking Taaol

Remowval

1. Drive vul the expansion plug at the rear of the
rear camshalt bearing,

2. Assemble the camshafll bearing remover bracket
loosely to the rear of the cylinder block,

3. Start the bearing puller bar through the front
bearing and install the puller sleeve for each
hearing over the bar before the bar has passed
through that particular bearing. Then pass the
bar through the hole in the bracket. Tighten the
bolts that hold the bracket to the crankcase.
Then install the thrust bearing and puller
handle on the end of the bar.

4. Turning the puller handle will now remove all
four bearings sl one time, An extension handle
is provided to aid in starting bearings that may
have corroded in the case.

Replacement

1. Tu make sure that the oil holes in the camshaft
bearing bores will line up with the oil holes in
the camshall Learings after the bearings have
heen installed, mark the position of the oil hole
in the bore on (he front face of the bearing hore.

2. Place a new front eamshatt bearmg over the
puller bar and start the bar through the front
bearing bore, Place the puller sleeve with a new
bearing over the bar before passing the Dar
through the bearing bore in the cylinder block.
Pass the end of the bar through the puller
bracket and install the thrust bearing and
turning handle,
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3. Line up the oil holes in each bearing with the
oil hole location marks previously made. All
four bearings can now be pulled into place
at the same time.

4., Remove the puller bar and bracket and then
stake each bearnng into the hole provided in the
bore for that purpose.

Reaming Camshaft Bearings

The special camshalt bearing line reamer has all
[our cutters mounted on one bar so that all of the
camshalt bearings will be in perfect alignment alter
the reaming operation,

1. Pass the reamer through the first, secomnd, and
third bearings. Then start the reamer cutters
ko all four bearings and Lurn the renmer
slowly until the cutters have puassed through
the bearings. While the bearings are being
reamed, a liberal supply of kerosene should he
used to keep the cuttings washed out of the
hearings.

2. Remove the reamer by pulling it back through
the hearings, al the same time furning the reamer
slowly in the same direction as when reaming
the bearings.

3. Blow all cuttings from the bearings with com-
pressed air. Install the camshaft and check all
bearing clearances with a narrow fecler gauge.
The proper clearance is from 002" to .004".
Install the expansion plug in the cylinder block
at the back of the rear camshaflt hearing.

Camshadft

The camshall is designed to assure quiet opera-
tion, combined with accurate valve timing. The con-
tour of the camns is carefully worked out to take up
the valve clearance gradually. The valve lifters are
located slightly off the center line of the cams. This
design results in spinning the lifter so the cams do
not engage the same point on the lifters each time
the valves open, resulting in long valve lilter life
and quiet operition.

The following 15 a list of the sizes of the cam-
shalt bearing journals: [ront, 2.0282".2.0202"; [ront
intermediate, 1,9657"-1.9667"; rear intermediate,
1.9032"-1.9042%; rear, 1.8407"-1.8417",

Whenever a camshaft is removed from an engine,
it is important that these dimensions be checked
with a micrometer for out of round, If the journals
exceed 001" out of round, the camshatt should be
replaced.

Another very important inspection operation,
when the camshalt is removed from the engine, is
to check it for alignment. The hest method is hy
use of V" blocks and a dial indicator as shown
in Fig. 15. The dial indicator will indicate the exact

Fig. 15— Checking Camshaff Alignment

amount that the camshaft is out of true, If it is out
more than 002" dial indicator reading, the camshalt
should be straightened. When checking, the high
reading of the dial indicator indicates the high point
of the shaft. This paint should be chalk marked so
you can tell exactly where to apply pressure when
straightening,

NOTE—During the straightening operation. care
should be taken to protect the bearing journdal to
prevent dameage to its surface.

After the camshaft has been straightened, it
should be re-checked to be sure that it s within
.002% dial indieator reading for alipnment.

CRANKCASE FRONT END PLATE

T'he crankcase [ront end plate is assembled to the
cylinder block with from one to three gaskets. The
removal or replacement of one or more gaskets pro-
vides an adjustment for aligning the timing gears.

Fig, 18—Checking Alignmen! of Timing Gaara

In assembling the crankcase front end plate Lo
the cylinder Lilock, first use Lwo gaskets and hold in
place with three screws. Then place a new camshaflt
thrust plate over the camshall hole in the end plate.
Using a scale laid against the thrust plate and over
to the shoulder on the crankshalt for the timing
gear, check o see whether or not these two surlaces
are Hush, Fig. 16. If the scale strikes the shoulder on
the crankshaflt, add another gasket. I there is space
between the scale and the shoulder on the crank-
shalt, remove one gasket,

Alter the proper number ol gaskets have been
instulled between the plate and the crankcase,
assemble the screws and bolts, setling the screws
with a center punch.

Crankshaft and Camshaft Gears (Timing Gears)

The gear an the end of the erankshaft, or the
crankshaft timing gear, is cut from a solid piece of
steel. It is a drive fit on the end of the crankshaft
as well as heing held in place with a key.

To remove this gear, without damage to it, a
gear puller T-126-R, such as is shown in Fig. 17, is
necessary. To replace this gear, a driver is essential
so that the gear can be driven straight back on 1ts
senl accurately,
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Fig. 17—Crankshafi Gear Puller

The camshall gear, or caomshalt Bming gear, is o
composition gear which has been pressed into gear
blanks under enormous pressure. After this blank
has been made, the teeth and the inside hole of the
pear is machined, the Bming mark punched on it and
the keyway cut, This gear together with the steel
vrankshall gear gives long, quiel, trouble free lile.

|SLPPORT

| SLEEVE

IC AMSHAET

Fig. 18—Camshait Gear Removing Sleeve

If it hecomes necessary to replace the camshali
gear, a sleeve J-071 to properly support the gear
on ils huly is necessary. This slesve, shown in
Tig. 18, removes the gear, but it s0 damages the
thrust plate thai it 15 very important that every
time a pear is removed from the camshaft, a new
thrust plate must be used,

In replacing the gear on the camshatt, the back
of the front journal of the camshaft must be firmly
supported in an arbor press and the camshaft thrust
plate assembled to the camshafr, after which the
pear is pressed on the shaft far enough so that the
camshaft thrust plate has practically no clearance,
yvel 15 [ree Lo revolve., The correct clearance is—a
free fit to a maximum of .003". 1t is very important
that the gear e pressed on the camshall using the
huly of the gear as a pressing medium and not the

|CmmASHAFT GEAR!
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Fig, 189—Chaecking Comshaft End Play

outside of the gear. Serious damage will be done to
the gear if it is pressed on the shaft using the out-
side of the gear.

The thrust bearing, on the inside of the camshalt
gear, when it 1s assembled to the camshalt, deter-
mines the amount of camshalt end phay.

If there is an excessive amount of end play in
the camshaft, it i necessary to remove the gear
and shaft assembly and press the gear further on
the shaft so that the thrust plate is tight, yet free
to revolve, to a maximum of 003" clearance. See
Fig. 19.
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Fig. 20 Chocking Hun-Qut of Camshaft Gear

When the camshid U osond genr e assembled Lo
the engine, it 1s important that the punch marks
on buth the camshalt and the erankshalt gear b
opposite each other.

The camshalt will then be i its proper pusition
s thal the valves will open and close in the proper
relation to the movement of the piston.

Afrer the camshaft and crankshaft gears are in
their proper places, check the crankshaft timing
gear for run-out with a dial indieator. This shonld
nol excesd 003", Then check the run-out of the
camshaft gear. This should not exceed 004", Fig.
20.

If these run-outs are excessive, remove gears
to be sure that burrs on the shalt or gears are not
causing run-out, Ilf nccessary replace with new
gears. The back Iash should be checked. This check



Fig. 21—Chaeking Timing Geor Bocklash

is made with a feeler gauge placed between the
teeth of the gears. This should be from .002" to
005", Fig. 21.
Valve Timing

The valve timing is illustrated in Fig. 22, The
reader will note that the inlet valve siarls (o open
3 degrees hefore upper dead center and continues

open for 218 degrees, closing 35 degrees past lower
dead cenler.

- ub.C.

INTAKE OPENS — ~-__ _— EXHAUST CLOSES

[

EXHAUST OPEN 231°

INTAKF COPEM 218°

INTAKE CLOSES

Fig. 22 - Valve Timing

The exhaust valve slarls to open 46 degrees he-
forc lower dead center and continues open for 231
degrees, closing 6 degrees past upper dead center.

T'o cheek the valve riming use Number 1 eylinder
exhaust valve,

1. Tighten the adjusting serew o just remove all
tappet clcarance.

2. Tand ceank the engine until the Number 1 cyl-
inder exhaust valve starts to close. Conlinue
erunking (he engine until the triangular mark
on the Alywheel lines up with the pointer in the
Hywheel housing.

3. Mount a dial gauge on the rocker arm shaft
support with the gpindle of the imdicator on top
of Number 1 evlinder exhaust valyve adjusting
screw, Set the indicator al 036",

4. Continue (0 hand crank the engine until the
indicator hand just stops moving. At this point
the indicator should read zero, plus or minus
003",

Tig. 23 illustrates checking the valve timing.

TIGHTEN ARJUSTING .=~
SCREW 10 REMOVE
ALL LASH.

Fig. 23- Checking Vaolve Timing

Timing Gear Lubrication

In order to properly lubricate the timing gears,
a timing gear oil nozzle is pressed into the crankcase
front end plate and the end spun over.

In the event the oil nozze is damaged, it will be
necessary to replace the front end plate as it is
impractical to replace the nozzle with equipment
available in the held,

TIMING GEAR COVER

The Liming gear cover is a pressed steel stamp-
ing, heavily ribbed for strength. A spring loaded
leather seal is assembled into the crankshalt open-
ing to prevent oil leakage around the hub of the
fan pulley. The seal is pressed into a pockel in the
cover by the use of Oil Seal Replacer J-095.

When it becomes necessary to replace the leather
seal, the special tool, 1-995, illustrated in Tig. 24,
should be used. Place a new oil seal on the driver
with the free end of the leather toward the end of
the tool. The seal can then be driven into place in
the cover with a few light blows of a hammuer,

When installing a timing gear cover, it is essen-
tial that it be contered. The guide J-966, illustrated
in Fig. 25, fita over the crankshaft and, when in
position, guides and holds the timing gear cover in
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Fig, 24—Inalglling Timing Gear Cover Qil Seal

ils correet position, so when the Harmonice Balancer
is installed it will not damage the oil seal. A coating
of grease, around the inside surface of the leather,
will aid in preventing damage to the seal during
this operation.

Fig. 25 Timing Guar Covar Canlwring Gr,r'uq'-

HARMONIC BALANCER

The llarmonic Balancer consists of a small ly-
weight attached to and driven by the crankshaft
through two rubber annular rings mounted over
six studs which are riveted 1o the hul.

When the engine is running, any change in the
speed of the crankshatt, which would cause vibra-
tion, will be resisted hy the action of the bhalancer.
This resistance is produced by a floating action
between Lhe rubber annular rings and the six driv-
ing studs. The flyweight moves back and forth on
the rubber mounted studs in the opposite direction
to that of the crankshaft, and therehy dampens
out or absorhs crankshalt vibrations,

Due (o the construction of the balancer the
parts arc not serviced separately. The Harmonic
Balancer is notinterchangeable with previous models
due to a difference in length.

The puller J-1287 (Fig. 20) is made in three parts,
a drop forged puller body, a puller serew and a
driver head. The driver hewd is made of twol steel
with a drill rod pin which is replaceable.

In operation the puller body is altached Lo the
halancer by means af the (wo cap screws in the
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Fig. 26—Harmonic Balancer Puller and Driver

puller, which screw into the tapped holes in the
balancer. This insures the puller body being held
firmly against the balincer and helps 0 hold the
balancer together while it is being removed. Next
turn the puller screw into the hody until the bal
ancer is removed. This puller provides a steady
pull on the balancer allowing its removal without
damage.

In installing this part the puller body is re-
moved and rhe driver placed in the starting erank
jaws and the puller body reassembled to the bal-
ancer. Next line up the key in the crankshaft and
the keyway in the bhalancer and drive the balancer
in position using the puller screw as a driver. I
the puller is assembled in any other than this way
gerious damage will be done to the balancer.

Flywheel

The flywheel is made lrom a grey iron casting
which is accurately machined and balanced to
assure smooth engine performance. A steel ring gear
is shrunk on its outer diameter, that meshes with
the starter gear when starting.

The flywheel is located on the crankshaft flange

Flg. 27 Flywheel Boll Locks
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by three dowels and is retained by six special large
head cap screws. These holls are locked by lock
plates as shown in Fig. 27,

[FLYWHEEL FACE |

DAL
INDICATOR |
T

Fig. 28—Checking Flywheel Run-Oul

After the fiywheel has been assembled to (he
crankshaft, it is necessary that the face and the
rim of the Aiywheel be checked lor run-out.

This can e done with the dial indicator as shown
in Fig. 28. The face and rim ot the flywheel shouid
not exceed 008" run-out,

Connecting Hods

The connecting rods are made of special steel,
drop-forged and of unusual strength. The habbitt
hearings are centrifugally cast or “spun-in" into (he
forging. This method assures a positive bond be-
tween the steel and babbitt which aids in dissipating
heat from the bearings.

Every time a connecting rod iz removed [rom an
engine or a new connecting rod is being installed
it should be checked for
aligniment on a connect-
ing rod alignment fix-
lure as shown in Tig. 29.

Connacting Rod
Alignment
To check a connecting
rod for alignment, pro-
veed as lollows:

1. Place the piston pin
in Lthe eye ol the
rod and tighten the
clamp screw,

2. Place the connecting
rod on the aligner ar-
hor and tighten the
connecling rod bolts,

Plice the V" block
on the piston pin,
then move the rod and arbor toward the tace plate
until the pins on the “V" block just engage the face
plate. If all four pins touch the tace plate the rod is
i perfect alipnment, However, should the top pins
rest against the fuce plate and the bottom pins are
away from it, the rod is cocked or hent, The same
is true if the bollom pins rest against the face plate
and the top pins are away [rom it,

If the two pins on the front side of the “V' block
rest againsl (he (ace plate and the two back pins

Fig. 29—Connecting Rod 3
Aliqnment Flxture o

are away from it, the rod is twisted, The same is
true if the back pins engage the [ace plate and the
front pins are away from it.

The hxture is sufficien|ly strong to hold the con-
necting rod, il straightening is necessary, which may
Le done with a bending Dar.

Aesambling Connecting Rod to Piston

['lace the piston in a piston vise as shown in Fig.
30. Assemble the rod o the piston and install the
pin. Before tightening the clamp screw, center (he
piston pin in the piston and the rod in the center of
{he rwo piston pin bosses. Tighten the clamp screw
and move piston on the pin from side to side, check-
inﬁr fo see (hat the piston pin does not extend oul-
side of the piston.
NOTE—The connmecting rod should never be
clamped in a bench vise when installing the pis-
fon to it, as fightening the clamp screw will likely
twist the rod.

Assemble the piston
and connecting rod as-
sembly to the alignment
fixture, shown in Iig. 31,
and check with the “V"
block resting against the
piston skirt to see that
the rod and piston are in
alignment. Botrh pins on
the “V'" block should
rest against the face of
the plate on the fixlure.
The piston ghould be in
the same alignmeni as
the connecting rod when
thig check is made.

A quick check of a pis-
ton and connecting rod
assemibly [or both ecock
or twist can be made

withoul disassembling
the rod frum Lhe piston.
This method saves con-
siderable time on any
repair operation that
does not normally reguire the removal of the rod
from the piston. To make this check, the connecting
rod and piston assembly is mounted on the align-
ment fixture and the
piston is set in line with
ihe connecting rod.
Then place Lhe g
block on the piston skirt,
and if both pins on the
block contact the face
plate, the rod is nol
cocked. See Fig. 31.
Then, with the V"
black on the piston skirt

Fig. J0—Asnembling
Ceonneeling Hod to Piston

and the pins against the
face plate, tip the piston
first in one direction wind
then in the other, IMig.
32, If the pins on the
block tollow the face
plate, there is no twist in
the connecting rod. But
il one pin leaves the fuce

Fig. 31—Checking Pislon and
Connecling Red Assemhly



plate while the piston is heing tipped in one diree-
tion amd the other pin leaves the face plate while
the piston is in the other direction, the eonnecting
rod is Lwisted and should be straightened until both
pins follow the [ace plate.

Assembling Piston and Connecting Rod to Engine

In production, both the rod and the cap are
stamped with the number of the cylinder in which
they are to be assembled. The numbers are stamped
on the camshaflt side. When the rods are being
recassembled they should be placed hack in the same
cylinder from which they were removed and the
gtamped numbers should be placed on the cam-
shaft side,

The gaps in the three rings should not be in a
vertical line, neither should there be any ring gap
over the piston pin, as the gases could leak by

Fig. 32--Checking lor Twinted Connecling Rod

more easily at this point, Therefore, it is desirable
to stagger the gaps so that they will be equally
spaced around the circumference of the piston,

Lubricate either the piston or the cylinder hore
and start the piston and connecting rod assembly
into the cylinder. Compress the rings with a ring
compressor, Lhen push Lhe piston into the eylinder.

Lubricate the bearing, pull the connecting rod
down on the erank pin making sure the marks on
the rod are toward the camshalt, Install three 002"
shims on each connecting rodd bolt and then mstall
the cap with the marks toward the camshafc. Install
the connecting rod dipper with the mouth of the
dipper towards the camshaft, Assemble and tighten
the nuts,

Adjusting Connecting Rod Bearings

Remove shims, an equal number [rom each side
of the bearing, until the rod cannot be snapped
Diack and forth on the crank pin by hand, but can
be tapped back and forth with a light blow of an
& ounce hammer. Then replace one 002" shim,
Leing careful to keep the number of shims on each
side equal, il possible. When the bearing is properly
litted, it should be possible to snap the rod back and
torth on the crank pin with one hand, Tig. 33,

If it is not possible 1o keep the number of shims
on each side equal for all bearings, it is preferable
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Fig, 33—Checking Connscting Rod Bearing Fit

to have the greater number of shims on the cam-
shaft side.

Chieck connecting rod end clearance belween Lhe
upper halt ot the connecting rod (not the connecting
rod cap) and the side of the crank pin with a leeler
gauge. This clearance should be from .004" to .011".
See Fig. 34.

BAL NUT *E
CONMECTING ROD _ NS v

BEARING CAP

Fig, 34—Checking Connecting Hod Bearing 5ide Clearance

Lock the connecting rod bolt nuts by installing
new “pal” nuts. The “pal" nuts must be installed
with the open side of the nut toward the end of the
bolt. Turn the “pal™ nut up Anger tight and then
L4 turn more.

As a [linal and last check to be sure that (he
asscmbly will travel true with the bore, check the
clearance between the piston pin end of the con-
necting rod and the piston pin bosses on the piston
wil.h# a [eeler gauge, This should not be less than
025",

ENGINE OILING SYSTEM

Lubrication for the engine is supplied by a posi-
tively driven gear pump that is equipped with a
spring loaded Dy-pass valve which controls the
maxunum pressure al high speeds and when the
engine oil is apt to be heavy and sluggish during
cold weather starting,.
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The engine oiling system provides positive pres-
sure lubrication to the main bearings and camshaft
hearings. The connecting rod bearings are lubricated
by means of dippers on the rods which dip into
troughs in the oill pan at low speeds and by il
nuzzles at higher speeds. Cylinder walls and piston
pins are lubricated by the oil spray. Oil for the
valve mechanism is pumped up to the hollow rocker
arm shalts.

MAIN AND CAMSHAFT BEARING
LUBRICATION

The oil How is from the pan, through the pump
screen and oil pump to the bhlock fitting pipe, and
then to the oil manifold, thence through drilled
passages in the bearing support webs in the cylin-
der block, to the four main bearings. The ail then
passes through grooves in the bearings to the drilled
passages in the cylinder block webs and io the
camshaft bearings. In this manner full pressure
feed lubrication is supplied to all main and camshaflL
bearings,

TIMING GEAR LUBRICATION

Lubrication for the timing gears is supplied by
conducting the oil from the front camshaft bearing,
through a milled slot in the back of the engine front
end plate, to a nozzle which is so aimed that the oil
stream effectively lubricates the timing gears,

CONNECTING ROD BEARING LUBRICATION

Oil for the connecting rods passes from the cyl-
inder block fitting to the oil manifold, through a
drilled passage in the cylinder block and (o the oil
distributor. As the oil pressure builds up, the oil
distributor valve opens and releases the oil into a
drilled passage in the block, this passage connecting
with the short pipe that fits into the main supply
pipe in the oil pan. From the main supply pipe the
oil passes to Lhe oil manifold in the oil pan, where
it is distributed to the six oil nozzle pipes,

The six oil troughs in the oil pan are adjusted
to the proper height so that the connecting rod
dippers will dip into the oil and supply lubrication
for the lower speeds.

As the engine speed is increased and the oil pres-
sure is built up, the oil streams [rom the nozzes
rise, and are intercepted by the Jippers, forcing the

OIL STREA M

[loIL NOZZLE §

ol
Fig. 15—Connecling Rod Bearing Lubrication

oil intn the connecting rod bearings under high
pressure, Tig, 35, The eylinder walls, pistons, and
piston pins are lubricated by the oil spray thrown
off by the connecting rods,

VALVE MECHANISM LUBRICATION

Qil for lubrication of the valve mechanism is
tapped off at the oil manifold and is carried by a
pipe which passes through the water jacket to a
fitting between the two hollow rocker arm shafts
where it is distributed to all rocker arm bearings.
A bleeder hole in cach rocker arm supplies oil [or
lubrication of the valve stems and push rod sockets.

Proper functioning of the oiling system is e-
pendent upon the proper adjustment of connecting
rod dippers, oil troughs, and oil nozzles.

IT IS VERY IMPORTANT THAT THESE
ADJUSTMENTS BE CHECKED AND AD-
JUSTED EVERY TIME AN OIL PAN IS
REMOVED.

CONNECTING ROD DIPPERS

The height of the connecting rod dippers is very
important to insure proper lubrication of connecting
rod bearings.

The oil trough depth and connecting rod dipper
height gauge, J-969-2, is used to check the height of
the dipper from the machined surface of the erank-
case. With the two side pins of the gauge resting
on the crankcase flange, Fig. 36, the end of the
dipper should just touch the hottom of the cross bar
on Lhe gauge,

Fig. 36—Checking Connecting Rod Dipper Height

If the dipper is lower than: the gauge, a new
dipper must be installed.

IT the dipper is higher than the gauge, it may
be bent down to the correct position.
NOTE—The cil pan gasket must be removed dur-
ing this operation.

Oil Pan Removal

‘Lo remove the oil pan when the engine is mounted
in the chassis, raise the front end with a jack until
the wheels are (ree, then Lurn the wheels o the
extreme left. This is necessary to gain clearance at
the tie rod,



CHECEKING THE OIL PAN

To check the oil pan, proceed as follows:

1. Check the oil trough height with the oil trough
depth gauge, ]-969-2, by placing the bar of the
gauge on the pan rail. The stem of the gauge
should just touch the edge of each of the six ail
troughs, ig. 37.

Fig. 37—Checking il Trough Dapih

2. To check the aiming of the oil nozzles, install
the oil pan target gange, |-969-1, on the oil pan
by locating the dowels of the gauge in the screw
holes in the oil pan. Tnsert the water nozzle,
J-793-3, in the main oil pipe. Tip the oil pan

TIL PAN TARGET GAUGE |
| WATER NOZZLE .

i‘i
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Fig. 38—Checking Alm ol Oil Noz=zls

about 45 degrees to prevent (he waler from
covering the ends of the nozzles. Open the
water nozzle just enough (o straighten the
water streams. I the oil nozzles are properly
adjusted, the water streams will pass (hrough
the centers of the target holes. Both the correct
and incorrect aiming of the water nozzles is
shown in g, 38.

The oil nozzles may be adjusted by using (he
vl nozzle wrench, J-793-2, as shown in Fig. 39,
Continue adjusting and checking the oil nozales
until each water stream passes through the
center of its target hole.

Fig, J§—Adjusting Oll Noazle Aim

OIL DISTRIBUTOR

The Oil Distributor Valve Assembly is mounted
in the side of the eylinder hlock. When assembling
the ol distributor valve assembly, a cork gasket
must be installed between the valve assembly and
the block, amd then another cork gaskel hetween the
valve assembly and the oil distributor cover. Fig. 40
shows Lhe oil distributor assembly.

NOTE—Care must be used not to get these gas-
kets mixed. The gasket indicated by the number
“1” in Fig. 40 must be assembled between the
valve and the block, and gasket numhered “2”
between the valve and cover.

Fig. 40—01] Distributor Parts

OIL PUMP ASSEMBLY

The ol pump is a positive gear type. It consists
of two spur gears enclosed in o one-piece housing,
and is provided with a reliel valve to control maxi-
mum oil pressure. In operation, oil is drawn from
the crankcase through a fine mesh screen which is
mounted on the rear intenmediale bearing. The ol
then passes through a pipe to the oil pump, from
which it passes to (he oil distribulion system as'
previously deseribed.

To disassemble the oil pump, remove Lhe cover
serews and cover, Then remove the drive gear and
shalt and the idler gear. Fig. 41 shows a layout of
the oil puimp parts.



ENGINE —6- 16

5

Fig. 41—011 Pump Parts

1—0il Pump Body 4—Cover Gasket
2—Drive Gear and Shaft s—Cover
3—Idlesr Guar

The fit of the shaft should be checked in the
pump housing. Also check the spur gears tor wear.
If the pump parts are badly worn it is good policy
to replace the entire oil pump assembly.

When reassembling an oil pump, make sure that
the ground side ol the idler gear is toward the
cover. It is also important that only a Genuine
Chevrolet Gasket he used as this gasket controls
the clearance in the pump.

When securing the nir pump assembly to ,the
cylinder block, be sure that the tapered ol pamp
set screw is [ully seated in the tapered hole located
i the neck of the oil pump housing, then lock the
set screw with the lock nut.

CRANKCASE VENTILATOR BAFFLE

The purpose of this baffle is to separate the oil
mist from the fumes and thereby prevent oil [rom
being carried out of the crankcase with the fumes,

This bafle plate is held in place hy two bolts;
when installing always make sure the nuts are se-
curely locked and check to make sure the connecting
rods have sufficient clearance,

OIL DISTRIBUTOR TO ROCKER ARM PIPE

The pipe leading from the oil distributor to the
rocker arm shaft passes directly through the water
jacket of the cylinder Llock. This construetion
serves to stabilize the oil temperature.

If the oil distributor o valve rocker vil pipe is
removed for any reason, it must be discarded and
a new nipple and pipe assembly installed according
to the following instructions:

Coat the threads of the nipple with white lead,
thread the pipe through the block and screw the
nipple securcly into the block. Install nipple and
sleeve nut at the lower end of pipe on left side of
block, coating threads of nipple with white lead
and tighten sccurely. Make bend in lower end of
pipe and connect to fitting at ol distributor loea-
ton. Bend pipe on right side of block so as w clear

the push rod cover. Then bend the upper portion
of pipe to pass through the hole in the cylinder
head. Connect the pipe to the valve rocker shaft
coupling. Fill the cooling system with water, start
the engine and check all connections for both oil and
water leaks.

Oil Filter

The oiling system of this truck is equipped with
an o1l filter as a further means of keeping the oil
being pumped to the bearing surfaces of the engine
from becoming contaminated.

The inlet pipe to the top of the filter is connected
to the oil pressure gauge fitting. This fitting taps the
oil manifold which extends the full length of the
eylinder block. The return line from the bottom of
the filter is connected with the drilled passage from
the wil distributor valve. This passage connects with
the oil manifold in the oil pan which feeds the il
nozzles lor the connecting rods.

The drain plug on the bottom of the hilter should
be removed periodically to drain off any water or
dirt trapped in the Llter,

The hlter element should be replaced every 8,000
to 10,000 miles, or when oil gauge rod shows oil is
dark.

To replace the element, remove the top cover and
remove the element. Remove the drain plug and
drain the hlter case. Wipe out inside of filter with a
clean cloth, Install a new flter element and replace
the cover and drain plug.

When the engine oil is changed at the same time
the filter element is replaced, it is necessary to use
614 quarts of oil for crankcase refill in order to have
the oil up to the “full” mark on the oil level gauge
alter the iller has bhecome filled and the element
saturated,

CYLINDER HEAD ASSEMBLY

One of the most important units of any overhead
vitlve engine is the cylinder head. TL contains not
only the combustion chambers and spark plugs,
but the valves, inlet ports, exhaust ports and the
necessary waler passages Lo maintain the proper
temperature of these important parts.

Fig. 42—Cylinder Head Heolding Fixture

Grinding Valves

There is no operation, in the maintenance of an
automohile, that is more important than the valve
grinding operation from the standpoint of engine
cconomy and performance,



Extreme care should, therefore, he used whenever
valves are ground to maintain factory limits and
clearances, as only by maintaining these limits and
clearances can one expect to get good engine econ-
omy anel [_ll:'rfnrm;ml_'e.

Cylinder Head Holding Fixtura

The valve heads are located o pockets in the cyl-
inder head, and this construction necessitates the
use of a cvlinder head holding fHxture J-982-A
combined with a valve spring compressor, see Fig.
42, for the removal of valve springs and the grinding
ol valves.

Afrer the eylinder head has heen removed from
the engine, and all of the parts disassembled from
it, all earhon should be thoroughly cleaned from
the combustion chambers, valve ports and guides,

and the head thoroughly washed.

Valve Guides

The clearance between the valve guides and the
valve stems is very important, Lack of power and
noisy valves, in many instances, can be traced 1o
worn valve guides.

The intake valve guides should be checked with
a new intake valve and the exhaust valve guides
should be checked with a new exhaust valve, be-
cause the diamerers of the stems are different.

The exhaust valve guide is designed to bring the
inner end of the guule Hush with the inside of the
valve port. With this design the heat dissipating
properties are increased and aids in eliminating
vilve sticking.

The clearances that must be maintained between
the intake valve stem and their guides is .001" to
03" and the clearance herween the exhaust valve
stems and their guides is 002" to 004",

Quite naturally, if the valve guides are worn,
they should be replaced. To remove them from the
cylinder head, the driver ]-267 hhnwn ir. 11L 43
must be used. The cylinder head is placed in an
arbor press and the guide pressed from il, using
this tool.

‘I'he valve guides do not have a shoulder to
determine the distance they should be pressed into
the cylinder head. The intake guides should extend
above the cylinder head 1-14" while the exhaust
guide extends above the head ®g". These dimen-
siong are very important. See Fig. 44.

VALVE GUID E |
REMOVER

Fig, 43—Valve Guide Remover
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Flg. 44— Valve Guide Helght

To simplily this operation and make sure the
valve guides are pressed in the proper distance,
two valve guide drivers are available, These drivers
have stop collars on the driver body to aulo-
matically stop the guides at the proper height.

After the guides have Dbeen pressed into the
cylinder head, they should be rough reamed with a
A417 resumer and then finish reamed with a (343"
reamer,

Resealing Valve Seals in Cylinder Head

Hunn:huunmg of the valve seats on modern high
FDH?.DI'CSEJ.QI'I cngmcs is hQL’UI‘IIlng more and more
important, because the seating of the valves must
be perfect in order for the engine to deliver the
power and performance that has been huilt into it.

Another important factor is the cooling of the
valve heads. Good contact between the valve and its
seal is imperative il the heat in the valve head is (o
he properly dissipated.

There are s number of valve seal grinders and
various valve reseating equipment on the market,
When using them, the instroctions of the manulac-

turer should be followed.

Fig. 45~ Installing Expanding Pilot
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We recommend a grinder ol the eccentric type
for the reconditioning of valve seats, the use of
which will be described in the following paragraphs.

Before attempting to grind any seat, clean carbon
thoroughly from the valve port, wipe scat with
gasoline, cleaning it of any grease or foreign matter,
Great care should be taken to clean the inside of the
guide with a wire brush and make sure it is free
from carbon and dirt. These precautions permit
praoper centering of the pilot in the guide.

Install the expanding pilot in the guide, using
the special handling wrench; expand the pilot with
the knurled knob on the top of the wrench, Tig. 45,
and remove the handling wrench.

Dressing the Grinding Wheel

The grinding wheel should be dressed before
commencing any valve regrind job. Set the grinder
over the two top pilots of the dresser stand. When
the grinder is seated on these pilots, the wheel will
pass over the stud projecting through “A" and the
grinder will be in position ready to dress the wheel,
Fig. 46. Set the diamond dressing tool at the 30
degree angle. Turn on the switch and dress the
grinding wheel.

NOTE -Never let the grinding wheel become
glazed or loaded. as it will not grind freely and
do accurate work,

Fig. 46—Dressing Grinding Wheal

Place the grinder over the expanding pilot, then
loosen the Allen set serew ““DB,"" and push down the
adjusting rod “C" against the top of the pilot, Fig.
47. Then lock the set screw “B' tightly.

Turn the leed serew “E" to the right until the
grinding wheel just clears the seat. Balance the
grinder with the compensating handle “F," Fig, 48.
Start the motor and feed the grinding wheel into
the seat by turning the feed screw “E" to the left
one notch at a time until the wheel is grinding all
around the face of the valve sear. Before shutting
ol the grinder, stop leeding the wheel into the seal
and give it time to grind itself free. Turn off the
switch and allow the grinder 1o come Lo a stop
before lilting it from the pilot.

Fig, 47—S8etting Adjusting Red

Mount the valve seat dial indicator on the sta-
tionary pilot, set the indicator at zero and turn the
sleeve of the indicator with thumb and finger. When
the seat is [_)rnpprly ground, the indicator reading
will be within 001", IFig. 49.

The valve seal may now be narrowed down to
the proper width by machining both the port and
the top of the valve seat. A 70 degree grinding
wheel may be used in the port, but a form cutter,
KMO-105-7, must be used to thin down the intake
valve seat from the Lop, Fig. 50, and at the same time

Fig. 48—Grinding Valve Seat



Flg. 49- Checking Valve Seat with Indicator Gauge

machine the edge of the valve recess, thereby pre-
venting restriction of free flow of the incoming
gases, The exhaust valve seal may be thinned down
from the top with a 20 degree grinding wheel,

Good judgment must be used when narrowing a
valve seat to make sure the seat contacts the center
of the valve. The width of the intake valve seat
should be from %" ro 4" and the exhausi
valve seat from Mg" to 34", This is very im-
portant because the life of a valve grind job depends
to a greal extent upon the width of the valve and
gedt contact.

IT the valve seat is oo narrow, heat cannot be

Fig, 50—Narrowing Valve Seat
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chissipated Tronn the valve head fast enough. Il the
valve seat is too wide, carbon particles can be readily
caught between the valve and seat causing blow-by,
that will soon burn both the valve and the seal.

Valves

Chevrolet valves have a high resistance to heat,
corrosion and pitting. They are made from sl
chrome stainless steel by what is known as an
extruding process.

From the rough forging to the Anished product
all operations are carefully performed and inspec-
tions are frequent.

When valves are removed, the valve stems and
heads should be cleaned on a buffing wheel to re-
move all carbon amd other foreign matler.

The condition of the valves and valve stems can
now be checled.

Refacing Valves

Valves that are pitted can be refaced 1o the
proper angle, insuring correct relation between the
head and stem, on a valve refacing machine, The
grinding wheel on the valve refacing machine should
be properly dressed (o make sure it s troe and
smooth. The chuck must be set at the proper angle
which is 30 degrees,

The instructions of the manufacturer of the valve
refacer being used should he carefully followed.

To test for perfect contact, mark lines with a
lead penci] about 17" apart on the beveled edge of
the valve head and replace the valve.

GGive the valve one-halfl turn to the right and
one-half turn to the left, using a little extra pres-
sure on the valve. If all pencil marks are removed,
the grinding is perfect. lf, on the other hand, one
line or part of one remains unlouched, this fact
indicates an uneven spot, and the valve must be
reground un il it seals properly.

Before replacing the valves in the eylinder head,
clean the wvalves and the cylinder head. A good
valve joh is frequently ruined by failure to properly
clean all of the parts.

Fig. 51—Cross Section of Valve Lifters

Valve Litters and Push Rods

Chevrolet Valve Lifters are made in two parts.
The lower parl of the hilter s machined from a
casting, the bottom of which is chilled during the
casting operation o produce a0 hand wearing sur-
e, The upper part of the lilter which incorporates
the push rod scat 15 machined and hardened to pro-
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duce a smooth, long-wearing seat. The lifter unit is
vompleted by brazing the steel seat into the cast
part of the lifter. I'ig. 51 shows the consiroction of
the lifter in cross-section,

The Push Rods are made from a solid piece of
steel with the two ends forged to lorm the contacts
with the lifter and rocker arm adjusting scerew.
These ends are carefully machined and hardened
to produce a smooth hard surface that will give
thousands of miles of service with the minimum
amount of wear,

When assembling the valve lilter to the engine,
it should be a free ft, and the end that contacts the
camshaft should be smooth, 11 the end shows signs
of wear or roughness, it is good practice to replace it.

Valve Springs. Caps and Covers

Valve springs are mude [rom a special analysis
steel wire. They are accurately coiled and, after
being made, each spring is checked to be sure thai
it comes within the limits for tension. Any springs
that fail 10 pass this inspection arc immediately
serapped.

Weak valve springs affect the economy and power
of the engine; thercfore, cach time the valves ol
an engine are ground, the valve springs should be
checked to- be sure they have not heen weakened
from the heat of the engine. This can casily be done

N '}"\1

&

Fig. 52—Valve Spring Tenslon Gauge

Ly placing the valve spring in the Valve Spring
Tester Ul5 (Fig. 52) and compressing it to a
length of 144", At this length the spring lension
should be from 125 1o 133 pounds. Any springs
that do not test within these limits should be re-
placed with new ones.

The valve spring is retained to the valve with a
eap and a key. It is necessary Lo compress the spring
with the spring compressor shown in Fig. 53, which
is a part of the cvlinder hiead holding hxture, tar
enough to allow the key to be inserted in the valve
stem.

The vilve springs are assembled with the close
coiled end toward the eyvlinder head.

NOTE-—The round valve caps must be installed
on lhe Intake valves and the hexagonal caps on
the exhaust valves,

Fig. 53—Valve Spring Compressor

Valve spring cap covers are installed on the
valve stems. This is an umbrella type of cover de-
signed to carry the oil which has Howed down the
rocker arm to lubricate the valve end of the rocker
arm oul over the valve spring, thereby reducing the
amount of oil which reaches the valve stem for
guide lubrication to only that required to properly
lubricate the valve stem,

Installing Cylinder Head Assembly
It is good pracrice to install a new cylinder head
gasket each time the cylinder head is removed.

CAUTION—The cylinder head gaskel must be in-
stalled with the side marked “This side up” on
top, Fig. 54.

Fig. 54—Cylindor Hoad Gasket

‘To properly align the cylinder head to the cyl-
inder block and keep the cylinder head gasket in
place and free from damage while replacing the cyl-
inder head, guide pins N-344 should be nsed. They
serew into the cylinder block at the front and rear
holes on the manitold side and guide the head
into position.

Fig. 55—Cylinder Head Belt Tighlening Scquenco



After the head has been properly aligned, insert
and tighten the evlinder head holts with o wrench,
tightening cach one evenly a little at a time in the
order shown in the eyvlinder head bolr tightening
diagram, INig. 55, The order in which the bolts are
tightened isimportant, as many water leaks hetween
the cylinders are caused by improper tightening of
cylinder head holts.

When torque wrenches are used to tighten eyl-
inder head bolts to secure uniform tension on all
balts, the recommended tension s from 75 1o 80
foot pounds.

Rocker Armms and Shafis

The rocker arms are made of Armasteel, the ends
which contact the valves are hardened, the bearings
for the rocker arm shaft are diamond bored. After
horing, the rocker arms are "granodized” tor pro-
tection against scuffing or scoring during the break
in period.

Four ditferent rocker arms are used-—right- and
left-hand intake and right- and left-hand exhaust.

Fach type arm carries a different part numher
and for identification purposes 2 number is cast on
the side of each arm, Fig. 36.

s e S

(Evnawst T T

Fig, 56—Rocksr Arm Identification

Nuriber on

Rocker Arm Type Rocker Arm  For Cylinder Part No.
1 L.I1. Exhaust 1-3-3 Exhaust 839159
2 R.H. Exhaust  2-4-6 Txhaust 839460
3 L.Il. Intake 2-4-6 Intake 839163
5} R.H. Intake 1-3-5 Intake A30d64

The proper order in which the rocker arms should
bie assenibled aceording (o the numbers on the arms
is shown in [Fig. 37, Care should be taken when
replacing rocker armns (o insure having each arm in
the proper location for the valve and cylinder.
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The rocker arm shatts are hollow and have holes
drilled in them to allow oil 1o pass into the rocker
arm bearings, Worn rocker arm shafts should be
replaced.

The rocker armeg, springs and shall supports are
assembled (o the rocker arm shafts and locked in
place with hair pin springs.

One end of each =shaft is plugged and they must
be installed to the eylinder head with the open ends
toward the center. A astamped steel baffle is pressed
into the open end of the rear rocker arm shaft. This
batfle must be installed in the vertical plane. The
raocker arm shafts are connected for ol feed at the
center by the hrass oil connector which slips over
the end of each shaft. Therefore, when removing
or replacing (he rocker assemblies, they must he
handled as one unit.

VALVE ADJUSTMENT PROCEDURE

Belore adjusting Valve Clearance, the engine
must be thoroughly warmed up to normalize the
expansion of all parts and stabilize the il tempera-
ture. This is very important because during the
wirm-up period, the valve clearance varies con-
siderably.

Testshave shown that during the warim-up period,
when starting with a cold engine and running idle,
the [ollowing variations in vilve clearance take
place until the engine is normalized. These tests
were made with the valve clearance adjusted at a
base setting of Intake 006" and Exhaust .013".

Valve il Warer
Tume Clearance Change  Temperature Temperature
Minutes Intake Exhanse Degrees . Degrees .

N 006" 013" ne 70°
3 Lo 010 b5 125"

& A e 1157 1557
10 10" A012* 160 185”7
15 075" JAH094R" 180" 185"
‘3[’1 00G5" AN 160° 185°
25 L08” 12T 185" 135"
an 06" 013* 155° 1567

Covering Lhe radiator with a blanket will not
materially hasten the warming-up process because,
even with the water temperature quickly raised io
1857 it does not change the rate at which the oil
femperalure imcreises.

The actual temperature of the oil is not as im-
portant as the stalnlization of the oil remperature.

Fig. 57—Hocker Arm Inatallalion Sequence
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The expansion or contraction of the valves, rocker
arm supports, push rods, eylinder head and cylinder
block are relative to this ol temperilure. Hence,
after the oil temperature is stabilized, these parts
have stopped expanding and no change in valve ad-
justment takes place, as shown in the above table.

Normalizing the Engine

To Normalize the engine, run it af a fast idle—
(approximately 600 R.P.M.) and check the oil
temperature with a thermometer at the overflow
pipe on the valve rocker shaft connector, WHEN
A CONSTANT OIL TEMPERATURE I5
REACHED FOR A PERIOD QF FIVE MIN-
UTES, THE ENCGCINE IS NORMALIZED AND
READY FOR VALVE ADJUSTMENT.

The important factor is to eliminate all unequal
expansion of engine parts before adjusting the
valves, and this occurs only atter the oil has reached
a constant temperature.

Belore adjusting the valve clearance, lubricate
valve stems to insure (ree movement of the valves
in their guides. Adjust the valve clearance as follows:

Normal Operation Heavy Duly Operalion

Intake .006" 10 008" . .. ... ... 0107
Exhaust 013" to 158", . ... .............. .020"

On severe (ruck operations 1t is advisable to adjust
the valves to the high setting.

Sometimes, a truck is brought into the Service
Station to have the valves adjusted after having
been driven [or some distance and the engine is
alresdy warm. However, the oil temperature may
vary considerably, depending on the type of opera-
tion and the length of time the engine has been
subjected to such operation. On jobs of this kind
considerable time may be saved hy following the
procedure deseribed below:

Run the engine at a fast idle (approximately 600
R.P.M.) and check the oil temperature with a
thermometer at the overflow pipe on the valve rocker
shaft connector. When a constant oil temperature
is reached for a period of five minutes, the engine
is normalized and ready for valve adjustment.

The stabilization of the oil temperature may take
place between 1507 and 2257 depending on how the
truck has been driven hefore being brought into the
service station. I'rom the foregoing 1t can be readily
seen that the time necessary to run the engine may
vary from 30 minutes in cases where the engine is
started up from a cold condition, to 5 minutes in
cases where the engine has already Deen in opera-
tion, providing the oil temperature is stabilized at
the end of the 5-minute period.

INTAKE AND EXHAUST MANIFOLDS

The intake manifold is a """ shape which results
in better atomizing and more even distribution of
the fuel to each of the six cylinders. This is another
contribution to smooth engine performance.

The exhaust manifold is designed to reduce the
back pressure to a minimum. Located on the inside
of the exhaust manifold is the thermostatically
operated heat control valve,

The thermostatically eontrolled heat eontrol valve
i the exhaust manifold directs the hot exhaust
gases against the center of the intake manifold

Flg. 58—Manifold Heal Riser

when the engine is cold (Fig. 58-Left). As the engine
warms up, the thermostatic spring closes the valve
and directs the exhaust gases away from the intake
manifold (Fig. 58-Right). This thermostatic control
results in the proper temperature of the incoming
wases under all operating conditions. The fension of
the thermostatic spring is very important—if it is
too tight, the exhaust manifold heat will not be
turned ofl the intake heat riser as the engine warins
up, with the result that the incoming gases arc cx-
panded several volumes and a full charge cannot be
torced into the cylinders. This, of course, reduces
power and top speed, makes the truck lazy on ac-
celeration, etc. Therefore, it is most important that
the thermostatic spring be wound up just enough
to slip it over the anchor pin in the manifold and
no more. Thia is approximately % turn of the
spring, at 70° F.

Whenever the manifolds are removed [rom an
engine, the gaskets should he examined to be sure
that they are in good condition, as leaky gaskets
will make the engine miss. Worn gaskets should be
replaced with new ones.

In assembling the manifolds to the cylinder head,
the bolts should be drawn up evenly until they are
all tight. A special wrench is necessary to properly
tighten these bolts.

Engine Mounlings

Rubber engine mountings are used at the front
and rear to prevent engine vibrations heing trans-
mitted to the cah.

The front engine mounting assembly is made up
of o shield, hushing and rubber cushion assembly
and a metal retainer.

When installing the mounting, the shield is in-
stalled nmext to the engine [ront end plate. Then
install the bolts through the end holes in the rubber
mounting, starting the bolts through from the side
having the large diameter hubs on the bushings,
thread the mounting over the Lolts staked into the
engine front end plate, install the washers and nuts.
Tighten the nuts and install cotter pins, Install the
mounting cover. The complete engine with mount-
ing is attached to the frame front crossmember by
the two bolis which were installed in the ends of the
rubber mounting. After these bolts are inserted
through the crossmember, install the washers and
nuts.



The rear engine mountings are mare up in a unit
which consists of two steel stampings with reinfore-
ing plates welded on the inside. Each plate is drilled
and tapped for mounting to the lrame and engine
support bracket. A rubber cushion is located be-
tween the two plifes and vuleanized 1o them.

When installing these mountings the plate with
the greater width is holted to the engine support
bracket with a bolt and lockwasher, making sure
that the dowel on the lower plate of the mounting is
toward the front. The mounting is attached to the
frame bracketr by a spacer, lockwasher and bolt.

CAUTION: When ingialling the bolt which at-
taches the rear engine mounting to the frame
bracket. make sure the locating dowel in the bhat-
tom of the mounting fits into the forward dowel
hole in the frame bracket on each side.

ENGINE TUNE-UP

One of the most important operations in the
maintenance of an engine is proper tuning of the
engine. This operation more than any other deter-
mines whether or not the engine delivers the max-
imum in performance and economy.

Only by performing the lollowing operations and
adhering o the limits and clearance specifications
dare you able to get the performance and economy
that have been built into the engine.

Compression

Before making any checks on an engine it should
be run for several minutes to warm it up and
lubricate the valve mechanism. The compression
of the engine should be checked first because an
engine with uneven compression cannot be tuned
suceessfully.

1. Remove all spark plugs from the engine, The
ignition should be turned off and the throttle
valve in the open position.

2. Imsert the compression gauge in a spark plug
hole and hold it tightly, Crank the engine with
the starting motor until the gauge reaches s
highest reading, which requires only a few turns
of the engine. Repeal the same test on all eylin-
ders and make a note of the compression on
each cylinder.

The compression on all eylinders should be 110
pounds or better, and all cylinders should read alike
within § to 10 pounds for satislactory engine per-
formance,

should you have a low compression reading on
two adjacent eylinders, it indicates a possible inter-
cylinder leak, usually caused by a leak at a eylinder
head gasket.

IT the compression readings are low, or vary
widely, the cause of the trouble may he determined
by injecting a liberul supply of oil on top of the
pigtons of the low reading cylinders,

Crank the engine over several times, and then
Like @ second compression test, If there is prac-
tically no difference in the readings when compared
with the lirst tesl, il indicates sticky or poorly
seating valves. However, if the compression reading
on the low reading evlinders is aboul uniform with
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the other cylinders, it indicates compression loss
past the pistons and rings.

Naturally, the cause of low or uneven compression
wotulld have to he corrected hefore proceeding with
an Engine Tune-Up Job,

Spark Plugs

Clean the spark plugs thoroughly, using an abra-
sive type cleaner. Il the poreelains are hadly glazed
or Dlistered, 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. DO NOT BEND TIIE
CENTLER ELECTRODE.

Care must be used when installing the AC-104
10 Millimeter spark plugs or the setting of the gap
may he upset. If a tension wrench is used when
installing the plugs, the proper tension is 13 foot
pounds, Il a tension wrench is not available, the
following procedure should be used:

[nstall a new gasket on the plug, serew the plug
in finger tight and then tighten with a wrench 14
to &4 turn.

Battery Test

Connect the nepative terminal of a voltmeter to
the starting switeh terminal and the positive ter-
minal ol the voltmeter to a good ground.

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
voltmeler reading 5 volts or belter, it indicates a
gatisfactory starting circuit, which includes the con-
dition of the battery terminals and cables. However,
il the cranking speed is slow, or the voltmeter read-
ing is under 5 volts, the starting mofor, battery, and
battery cable terminals should be checked individu-
ally (o locale the source of the (rouble.

Distributor

Remove the spark plug wires [rom the distributor
cap and examine the terminals for corrosion, The
wires should also be checked for damaged insulation
and the wires [or heing o1l soaked.

Remove the distributor cap and check the cap
and distributor rotor lor cracks or hurned contacts.

Check the automatic advance mechanism by
turning the distributor ¢am in a clockwise direction
as far as possible, then release the cam and see il the
springs return it to its retarded position. If the cam
does not retorn readily, the distributor must be dis-
assembled and the cause of the trouble corrected.

Examine the distributor points. 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 lecler gauge. This operation must

De performed very accurately because it affects point

dwell. Hand-erank the engine until the cam follower
ig located between the cams. ook the end of a
point scale over the movable point and pull steadily
on the spring scale until the points jusl start to open,
At this point the reading on the scale should be
between 17 and 21 ounces.
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Set the octane selector at “zero™ on the scale.
Reassemble distributor cap and spark plug wires.
Make sure that the terminals of the primary wire
from the ignition coil to the distributor are clean
and tight.

Coil and Condenser

The ignition coil and condenser should be checked
following the instructions given by the manufacturer
of the testing equipment being used,

Fuel Pump

Remove the filter bowl and sereen and wash
them thoroughly in cleaning solvent. When reassem-
bling make sure that the cork gasket iz in good
condition and properly seated. Tighten all fuel
pump connections,

Air Cleaner

Remove the air eleaner from the carburctor, Re-
move the wing nut from the top and remove the
cover. Remove the (lter clement assembly,

CAUTION:—Do not pry this part loose if it sticks.
It must be removed by hand because you may
damage the filter element flange. which must lie
flat against the body to Insure o tight seat at this
point to prevent air leaks when the cover is
OsE

Empty the oil out of the cleaner and clean out
all oil and accumulated dirt, Wash body with clean-
ing solvent and wipe dry. Wash filter clement by
slushing up and down in cleaning solvent, Dry
thoroughly, either with an air hose or by letting it
stand until dry. Fill the body of the cleaner with
oil of the proper viscosity,

It is not necessary to re-oil the filter element as
this is done automatically when the car is driven.

Reagsemble the filter clement to the hody of the
cleaner, being sure that the flange sets flat against
the top fange of the hody,

Reassemble the cover, making sure that the gasket
is clean and in good condilion over its entire surface
so that a tight seal is obtained at this point. Put
on wing nut.

Reassemble the cleaner to the carburetor. The
cleaner must be put on tight so that it rests against
the carburetor to assure a good seal at this point.
Tighten clamp,

Carburetor

Remove the carburetor from the engine. Dis-
assemble and clean all parts thoroughly, Check the
condition of the needle valve and scat, main nozzle,
low-speed jet, metering rod jet, metering rod, and
aceelerating pump jet.

Assemble jets and plugs to carburetor body, mak-
ing surce all gaskets are in place. Set the float level,
This should be #54* from the outer end of the Aoat
to the surface of the cover with the gasket removed,
Then check the low level of the float by measuring
trom the outer end of the Aoat to the surface of the
cover with the needle valve in the maximom npen
position. This measurement should be 74"

Assemble the bowl cover to the carpuretor, Syn-
chronize the metering rod with the throttle valve on
the Carter carburetor according to instructions con-
tained in the Carburetor Section of this Manunal.

Reassemble carburctor and air cleaner to the
engine,

Manifold Heat Valve

Unhook the thermostatic spring from its anchor
pin and check the adjustment. Proper adjustment
requires only 14 turn of the spring to slip it over
its anchor pin. Should the thermostatic spring be
distorted in any way it should be replaced.

Ignition Timing

With the octane selector set at “zero,” attach
Neon Timing Light KMO-318 to No. 1 spark plug.
Start the engine and run it at idling speed. Loosen
distributor elamp and rotate distributor body elock-
wise or counterclockwise until the steel ball in the
fivwheel lines up with the pointer on the flywheel
housing. Tighten the distributor clamp screw.

Valve Adiustment

Start the engine and while it is warming up, the
cylinder head bolts, rocker arm shaft support bolts
and nuts and the manifold bolts and nuts should be
tightened. Where torque wrenches are available the
cylinder head bolts should be tightened to 75 to 80
foot pounds, and the rocker arm shaft support bolts
to 25 to 30 foot pounds.

Normalize the engine and adjust the valves ac-
cording to the procedure given in thig scetion of
the manual under the heading ““Valve Adjustment
I'rocedure.”

Install the rocker arm cover, using a new gasket
and check for oil leaks.

ldling Adjustment

Adjust the carburctor idle and throttle stop
screws in combination with each other to secure
the best idling performance. Idling speed should
he set at 300 to 550 R.P.M.

Cooling System

Tighten all hose connections and examine for any
indications of water leaks. Check the fan belt for
proper lension and adjust it if necessary,

Current and Voltage Regulator

Check the adjustment of the Current and Volt-
age Regulator according to the instructions given
in Section 12 of this Manual.

Read Test

After the completion of the abhove operations, the
truck should be read-tested for performance, Dur-
ing this time the octane sclector should be adjusted
for the grade of fuel being used. For peak perform-
ance and maximum gasoline cconomy, the octane
sclector should be set to produce a slight “'ping"”
upon accelerating at wide-apen throttle,
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ENGINE TROUBLES AND CAUSES

Lack of Power

1.
2,

=P

Low or Poor Compression.

Lgnition System Defective —See " Distributor”
Scetion.,

Carburetor or Tuel Pump nol Funclioning
Properly— See “Fuel System™ Section.

Alr Cleaner Restricted.

Low Octane Fuel.

Overheating—Sce “Cooling Svstem."
Improper Grade and Viscosity of Oil.

Poor Compreaslon

11,
11,

Incorreet Valve Lash,
Leaky Valves,

Valve Steins or Lilters Sticking,
Vialve Stems or Guides Worn.

Valve Springs Weak or Broken.
Valve Timing Incorrect.

Cylinder Head Gasket Leaking.
Piston Rings Broken, Worn or Stuck.
Pistons or Rings Improperly Fittel.
Iiston Ring Grooves Worn,

Cylinder Scored or Worn FExcessively,

Excessive Cylinder and Plston Wear

i
8.

a.

0.

Improper Grade and Viscosily of Oil,
Lack of (hl,

1

2
3. Dirty Onl.
4.
5

Overheating—See "Cooling System.””

Mston Improperly Installed and Fitted,
Piston Rings Not Properly Fitted (o Piston
Groove and Cvlinder Wall,

Piston Rings Stuck in
Broken.

Air Cleaner Not Clean, Allowing 1Jirt (o Enter
Combustion Chamber,

Carburetor uel Mixture too Rich.

Piston (Grooves or

Crankshait Baaring Failure

R e R

—

L

Crankshaft Dearing Jourmal Out-of-Round,
Crankshalt Bearing Journal Rough.
Crankshaft O1l Passage Restricted,
Bearings Loose.

Crankshalt or Bearings Out-of-Alignment.
Lack of Oil.

Low (il Pressure.

Linproper Grade and Viseosity of O,

Connecling Rod Bearing Failure

1.
2

o=

Crankshaft Surface Rough.

Dipper Improperly  Installed, Timproper Oil
Trough or Dipper Height, Oil Nozzle Im-
properh Aimed.

Bearings Loose,

Benl Connecting Rod.

lack of Chl.

fi.
¥

Low Ol Tressure.
Improper Grade and Viscosity of Oil,

Burned Valves and Seats

oL o o~

o

1
1

—*Pm".‘lﬂ:*-JCh

Improper Valve Lush.

Weak Valve Springs.

Improper Valve Timing.

Esepssive Carbon Deposits Around Seal and
Valve 1lcad.

Valves Sticking in Guides.

Improper Type Valves—Lse Genuine Purls,
Valve Tlead too Thin Causing Hot Scetions.
Valve Seals loo Narrow.

Fuel Mixture Flow Restricted,
0vcrh1::1tin::~;—-d'ic=_-e “Couling System.”

Rocker Arm Stuck, Holding Valve Open,

Valves Sticking

1.
2,

Incorrect Valve Lash.
Insuficient Clearance Between Valve Stem and
{hinde.

3. Valve Springs Weak or Broken,

4. Valve Stems Scored or Dirry.

5. Valve Lifters Sticking,

0. Use of Fuel with High Gum Content,
Overheating

1. See “Cooling Svstem.”

2, Improper Grade and Viscosity of Oil.

3. Fuel Mixture too Lean.

4. Air Cleaner Restricted.

5. Tgnition System Defective—See “Distributor’

-TF o

Section.,

Valve Timing too Tarly,
Damaged Thermostat.

Hose Connections Restricted.

Excessive Qll Consumption

1,
2.
3.

g

O w1 ohotn

Piston Rings Broken, Worn or Stuck.
Pislon Rings Improperly Fitted.

Piston Ring il Return Holes Clogged unlh
Carbon.

Cylinder Bore Out-of-Round  or
Taper.

Cylinder Bore Scored or Badly Worn.
Engine Running too Caol,

Oil Level too High,

Oil Lealks at Gaskets and Seals.

Fxcuessive

Popping, Spitting and Spark Knock

.

Manifold Ileat Control Spring Not Properly
Installed

|)Ffr'¢‘1l\;. Tgnition System—>See “‘Distributor
Section,

. C mhuuetcu Not Properly Adjusted —See “Tuel

System'” Section,
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4. Valve Lash Adjusted too Close.

5. Exhaust Valve Head too Thin Causing Hot
Sections,

6. Excessive Carbon Deposits in Combustion
Chamber.

7. Weak Valve Springs.

i Ij!nf Spot in Cylinder Head, Usually Caused by
Clogged Water Passages.

9. Valves Not Scating Properly.

10. Valve Timing Early.
11. Inferior Grade of Fuel.
12. Spark Plugs Glazed; Clean or Replace.

Engine Surge or Roll — At Idling Speed

1. Tmproper Carburetor Tdle Adjustment.
2. Improper Governor Adjustment.

Engine Surge or Holl — At High Speed
1. Improper Governor Adjustment.,

TOOLS REQUIRED

The following tools manufactured by the Kent-
Moore Organization or their equivalent are recom-
mended for use when overhauling an engine:

Tool Number Dieseription

J-1I000, ... .aes, Main Bearing Boring Machine
J-M46.,..... Camshaft Bearing Service Tool Set
T-126-R. ... Crankshaft Gear Puller 34" Serew
JOlL, oo Camshafll Gear Press Plate
J<969-2.......... Oil Pan Trough Depth Gauge
FIEOL o wmminnss ios wwgeis Oil Pan Target
J-969-3.......... Oil Line Nozzle Depth Gauge
J-1287.... Harmonic Balancer Driver and Puller

MO3LE . ovve s imevmarsiesan Timing Light
| o TR Faucet Assembly
J-T03-2 v cvvinnami 0il Line Setting Tool
J-965.. . ... ... Piston Reamer and Fixture
EMO-357..0cvoninaian i I'iston Inserter

Tooul Number Description

EKMO-964.............. Inside-Outside Caliper
J995....... Timing (Gear Caver (il Seal Driver
J-906, Timing Gear Cover Centering Gauge
J-982-A. ... .. Cylinder Head Holding Fixture
| £ {7 e T At Valve Guide Remover
J-1089. . ........ Valve Guide Replacer—Intake
J-1090. . ...... Valve Guide Replacer -Exhaust
KMO-122........... Valve Guide Hole Cleaner
KMO-105-B............ Valve Seat Cutter Set
KMQO-341..... Valve Guide Reamer (Roughing)
KMO-343..... Valve Guide Reamer (Finishing)
L TR Valve Spring Tester
N-344. . ......... (Uylinder Head Guide Pin Set
H £13 2. 1 e e e Torque Wrench
KMO-187-1........... Torque Wrench Adapter
KMO-187-10.......... Torque Wrench Adapter
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Camshaft Bearing:
Diameter—Line Ream:
Front. .. .cooveriviannnernnnnsncnnnns
Front—Intermediate. .. ......ooovvnnn
Rear—Intermediate. . .. ...............
REAr s o SRR S SV
Bearing Clearance. . . ..covv v iinane

Intake Valve: (Normal Operation)
Lash—Hot 006" - 008"

T T
Diameter Head.. .ocviviomeimcieciiisannias
Length—Over-all. ..oooooviiiiiiiniiiains
Stem DIameter.. .. oo v sisesisineri-aiivas

Guide Ream.
Stem to C-md.c Clearanne

Inteke Opens: cvivsmvanmys snmmsmmss snsmnme
Intake CLosoB. i i miane seses s spamsives
Intake Penod; o - oqcvosas sosamuass wntaas
Width of Seat (In Head) . .............ooiiint

Exhaust Valve: (Normal Operation)
Lash—Hor L3 - 0157

2.0307" - 2.0317
1,9682° - 1.9692¢
1.9057% - 1.9067"
1.84227 - 184427
RIS (S S

{Heavy Duty Operation)
o1
........... 30°

141g”
6.205" - 6.235"
34077 - 3417
4277 . 3437
001* - 003"

. FERUDC.
. 35 ALLD.C.

.oo218°
B to 2

(Heavy Duty Operation)
0207

Boat BNBIO i s s s S S R e s (OG0
Diameter-Head: iomns oo e Cosmamain s =i 11"'
Length—Over-all . ...oooooiia i inn 4,830 - 4.869"
Bt IMAMEIRT.: .. 5. i s s AN 3397 - 3407"
Loide Ream. 34279 - 3437
Stem tonde Clearance . R |1 L)1 -3
Exhaust Opens. . ... 46°B.LD.C.
Exhanst Closess v s s prs e s s s 3ALDC.
Exhaust Pericd. . ol 1 g
Vnd1huf5eatllnl-lmd] e P P e }ﬁ, - 35"
Valve Lifrer:
DHAMEeT. o oo ove e e iennevor o o, 9897 . 900"
Clearance—Block to Lifter.. ......... lSe]ectwe Fit) 0 - 001"
Valve Spring:
Erea Tengtl. . o conum srasmmmmnmoorsmmaeome s . sn 2!
Lbs. Pressure at 1B o oo v vvvamvveviocasinniones a9 Ibs,
Ebs: Pressure at LME™ o isewin sobameii soie i@ 4 128 Ibs.

Valve Rocker:
Rocker Shaft Diameter. .

Rocker Arm Diamond Bored (After Gra.m}szmg,

79107 - 79177
79227 - 79327

Clearance—Rocker Arm to . —— 00037 - 00227
Timing Gears:
Backlash. . 0024 . .0057
Crankshaft Gear:
Material . ..+ caiienin iy Leaded Steel
L Ol o s T
T 003
Camshaft Gear:
Material . ., Sceel Hub—Gear Bakelite—Fabric Cumpceltwn
Teeth. i ¥ .. 54
BRARIE - . o T e s S B S A S0 004"
Oil Pump:
Lbs. Pressure at 2000 R.P.M.. s s 1RIDE:
GearBacldaeh: ;i cessssmansina  veamnas . 0027 . 00835
GrarMHAER ... .o o e s R BT SR S L127 - 814¥
Diameter:
Housing Bore. .. ......oovievitonnanan, LA585Y - 56037
Drve SHAEE. oo iwvin wwmamimns ssmmmssmss L3575% - 55807
Driven Gear Shaft. .. .o.covsns sasreansas J5585" - 3570
Drive Gear—Bore. ... ....... ...l 856% - 5577
Driven Gear—Baore. . .. ... ......cooooon 85757 - 5585Y
Clearance Between:
Dirive Shafr and Housing. . ... ........ .. 00037 - 00307
Drive Gear to Shafc. . ........ J0005° Press - .0020° Press
Driven Gear toShaft.........cocvicinnns 005" - .0020Y
Gear to Housing (Radial).. ...... . ...... 03¢ - Oo8~
Gear to Housing Lower Edge............. L0zY - 008"
Relief Valve to Housing. .. .............. 002 -.009Y
Pressure Relief Spring:
Free Length...........00 -0 i dpres. O
Fressure at WaY. oo ooiv v o 109 oz.45 oz.
ValveOpensat.........oooovenoninnnnn- R 15 Ibs.
QOil Fileer:
Mol or o s o oS e e . AC No. 1395178
Miwdel. oo o0 5, Frsmmste sl Jieg Military Standard Jr.

Replacement Element. .. .................

Part No. 1595222

82 - 9— INIDNA
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Section 7
TRANSMISSION

THREE-SPEED SYNCRO-MESH TRANSMISSION

Vs and %-Ton Trucks

The Three-Speed Selective Svinero Mesh trans-
mission used on Y4 ton and 95 ton trucks, in-
corporates helical cut gears and splines.

The case s made of cast iron, accurately ma-
chined (o give proper alignment of the gears and
their shafts. All gears are machined from drop
forged stee] gear blanks and are heat treated for
strength and long life. The shafts are machined [rom
high grade steel, are heat treated and ground (o
close limits. The surfaces of the shifter yvokes are
“granodized” to prevent seoring during the break-in
period and provide greater resistance to wear.

The clutch gear is supported by a heavy duty
New Departure ball bearing. The forward end of
the main shaft is supported by needle bearings,
while the rear end receives its bearing from a New
Departure ball bearing. The reverse idler gear is
bronze bushed (o provide bearing surface, whereas
the counier gear is supported at both ends by
needle bearings. Fig. 1 shows the construction of
this frunsmission In eross-section, as well as the
relative position of the parts,

REMOVAL FROM CHASSIS

Y2-Ton Truck

1. Remove the Hoor mat and Hoor hoard.

2. Remove the cap serews which attach the uni-
versal ball collar to the end of the transmission
housing and slip the ball and collar back on the
propeller shalt housing.

3. Remove the four eap serews which fasten the
universal joint front trunnion bearings to the
front yoke. Remove the trunnion bearings and
sphit the universal joint.

4. Remove the bolts which attach the trans-
imission rear support.

3. Remave the bolts which attach the second eross-
member to the frame side rails, Then remove
the crossmember.

6. Remove the Aywheel underpan and remove
the two lower transmission to cluteh housing
‘.il'[l HUTEWE,

7. Remove the two (op transmission to clulch
housing cap screws, then slide the transmission
on straight back until the cluteh gear shafl is
free of the splines in the «luteh dise and lift it
out through the cuab door,

%4-Ton Truck

1. Remove the floor mar and floor board.

2. Remove the eap screws which attach the uni-
versal ball collar to the rear end of the trans-
mission and slip the ball and collar back on the
front propeller shaft housing.

3. Split the intermediate universal joint by re-
maving the two trunnion bearing "'U™ elamps
from the front yoke of the universal. Wrap a
piece of tape endwise over the trunnion bearing
(0 keep them in place and also prevent dirt
from entering them.

4. Remove the bolts which attuch the support

bracket to the frame crossmember. Then pull:

the front propeller shall assembly toward the
rear to clear the splincs of the front universal
juint.,

Remove the {lywheel underpan and remove

the twao lower transmission to cluteh housing

i SCTRWS,

6, Remove the (wo lop transmission to clutch
housing  bolts, then slide (he transmission
straight back until the clutch pear shaft is free
of the splines in the aluteh dise and 1ift it out
through the eab douor,

on

DISASSEMBLY OF THE TRANSMISSION

The: illustration, Fig. 2, shows an exploded view
of the transmission. The reader should study this
illustration and note the relative position of all
parts before disassembling one of these units.

1. Mounl the transmission in the (ransmission
holding ftixture, ]-934, as shown in Figure 3.

2. Remove the four cap screws from the gear
shift lever housing.
CAUTION—These screws should be backed
oft evenly. or twe of the screws should be re-
moved and replaced with longer ones. in
order to relieve the lension of the gear shift
lever spring before removing the retainer.

3. Remove the retainer, lever, ball -seal, spring
and gaskoet,

NOTE—Under ordinary circumstances it iz nat
necessary to remove the shifter assembly
from the cover. '

4. Remove the four eap screws from the trans-
mission cover and remove the cover and gusket,
It will be noticed that the two front screws are
special serews that also lock the shifter shafts
in the transmission case.

5. Lilt out the shifter interlock.

6. Drive the shifter shafts from the case with a
soft steel drift, driving them from the rear of
the case to the [ront, Both of these shafts are
003" larger in diameter where they fit into the
front of the case. Both front and rear diam-
eters are ground to close limits so thal the
shalts will it snugly in the case.

7. Remove the shifter vokes, lock balls, and
springs from the case.

8. Tlace the transmission in (wo gears at once to
lock the mainshaft, and remove the universal



CLUTCH GEAR
BEARING RETAINER

CLUTCH TEETH

MAIN SHAFT

COUNTER
DRIVEN GEAR

COUNTER GEAR
ASSEMBLY

COUNTER LOW
SPEED DRIVE GEAR

GEAR SHIFT .;I SHIFTER
LEVER INTERLOCK
Iy
SECOND & THIRD SPEEDOMETER
CEVER HOUSING iy ff SPEED CLUTCH !,’“ DRIVEN GEAR
' = MAIN SHAFT /
; / —{ RANSMIssION
= | |REAR . CASE
CLUTCH GEAR / BEARING /|
BEARING '\__H /N //.r-

~, -

II d ” —Q "l
\
] SECOND Sy
=5 : j SPEED GEAR =

FIRST &
rf REVERSE GEAR

)’ COUNTER SECOND
SPEED GEAR

Fig. 1—% and 34-Ten SyoncroMesh, Three-Speed Tronsmission
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36 37

L—Clutch Gear Bearing
Retainer

2—Clutch Gear Bearing
Retainer Gaske:
3—Clutch Gear Bearing Nut
E:d Oié Slinger
4—Cluzch au ui:;
£—Ciuich Cea
€—Mainshait P.Icl. Bearing (14)
7—Mainshaft
B—3Second Spesd Gear
9—S8econd Epeed Geer Thrust
Washer

10—Mainshalt Rear Bearing
11—Mainshafe Rear Bearing
Lock Ring

1z—Speedometer Drive Gear
15—Uxiversal Joint Epacer
1&—Trensmission Case
15—Bpeedcmeter Driven Gear
16—S8ynchroaizing Ring

17—Synchrenizing R.n: Retziner

il—S;nch:ou_ﬂnx Drum
19—First ard Reverse Sliding
Gear

20—HEzpansion. Plu;
21—Reverse Idler Shalt
zﬁ—ﬂnwu 1dler Sha®t Lok

zs—lerse 1dler Gear Thrust

er
Eé—kwern Idler Gear
25—Countershalt

26—Counter Gear Thrust Washer

27—Countersheit Braring
(25 each end}
78—Counter Gear

Figq. 2—Layout of Transmission Paris

25—35kifter Shait Lock and
Front Cover Screw

30—First znd Reverse Shilzer
Shaft

31—Second and Third Shilzer
Shait

32—Detent Spring
33—Detent Hall
34—First and Reversz Shiltes

Yoke
35—3Second and Third Shilter
Yoke

36—Shiler Interlock

3}—Transmission Cover Gaske:

36—Transmssion Cover

30— Gearshift Lewer Spring

40—Gearshilt Lever Spring Seat

4l—Gearshilt Lever Fulcrum

3all Retainer

42—Gearshift Lever Ball
Houging Gasket

43—Gearshitt Lever Hall

45—Cearshiit Lever Knob
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[Mull the clutch gear and bearing from the
case by turning the puller handles, Figure 4.
CAUTION—Do not DRIVE the clutch gear as
damage to both the pilot on the mainshaift
and the internal bearing surface in the clutch
gear will result,

11. Remove the 14 roller bearings from inside the
clutch gear.

12. Turn the voke of the mainshaft removing and
replacing tool, ]-938, hack on the threads and
serew the puller shaft into the threaded end
of the mainshaft. Bolt the yvoke of the tool
Lo the rear face of the transmission case,
IMPORTANT—Turn the front synchronizer
ring o that the lugs line up with the slots in
the mainshaft helical spline,

13, While holding puller shaft handle, turn the
puller handles clockwise to force the main-
shaft out of the rear hearing, Fig. 5. Dis-
assemble the puller from the mainshaft and
the transmission case, and remove the main-
shalt from the transmission through the front

Fig. 3—Tranemission in Holding Fixture of the case.

joint retaining cap screw, plain washer and
lockwasher. Slide the universal joint off the
mainshalt.

CAUTION—Care should be used when shift-
ing the gears into second or third to prevent
damage to the wedge angles.

9. Remove the six clutch gear bearing retainer
serews and shakeprool lockwashers, Remowve
the retainer, Note that the screw holes in the
retainer are unevenly spaced so that the re-
tainer may only be assembled to the case in
one position, matching up the oil return slot
with the hole in the case,

m“ Fig. 5—Removing Malnshall

14, Shilt the second speed gear into the clutch
sleeve, Remove the cluteh sleeve assembly,
first suond reverse shiding gear, and the second
speed gear from the case as a unit. Remove
the second speed pear thrustwasher from the
CHsC, ,

15. Expand the rear bearing lock ring into the
case with the special expanding tool, J-935.
This rses the lock ring from the groove in
the bearing and the bearing may be removed
by lightly tapping the outer race toward the
inside of the case, Fig. 6.

It s necessary (o remove the rear bearing
before attempting to remove the countergear.

160. Remove the countershaflt by driving it from
the rear to the front of the case, using a soft
steel drift. Remove the countergear and the
front and rear countergear thrustwashers

Fig. ~—Removing Cluich Goar and Bearing as well as any roller hearings rhat may have
dropped to the bottom of the case,
17. Drive out the reverse idler shalt expansion

10. Install the special cluteh gear and bearing plug from the inside of the case. A hook-
puller, ]-937, by serewing the threaded sleeve nosed punch or drift will be found most suit-
(left-hand thread) onto the clutch gear shaft. able for this job.




Fig. 6—Removing Rear Bearing

18. Drive the idler shaft lock pin into the shaft.

This pin is shorter in length than the diam-
eter of the shaft, so that the shaft may be
slipped out when the pin is driven in. DO
NOT turn the shaft while removing as the
lock pin may drop down between the idler
shaft bushings.

NOTE—It is necessary to remove the counter-
gear before removing the idler shaift, other-
wise the idler shaft will strike the countergear,

19. Remove reverse idler shaft and thrust washers.

Disassembly of the Clutch Gear

1.

Place the clutch gear in a vise and remove the
bearing retaining nut and oil slinger, using
special wrench J-933, Fig. 7. The retaining
nut and oil slinger is a one-piece steel casting
machined with a left-hand thread and is locked
in place on the clutch gear shaft by being
staked into a hole provided for that purpose.

.
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Fig. 7—Haelaining Nut and Oil Slinger Removing Tool

Fig. 9—Hemoving Synchronizing Ring from Second and
Third-8peed Clulch
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2. Ta remove the clutch gear hearing, place the
gpecial press plate, J-936, over the gear and
against the bearing. Using an arbor press,
press the shalt oul of the hearing, Fig. 8,

CAUTION—Do not altempt to DRIVE the shait
out of the bearing or the bearing will be seri-
ously damaged.

Disassembly of the Cluich Sleeve

1. Remove the second speed gear.

2, Remove the hrst and reverse sliding gcar.

3. Turn the svnchronizing ring in the clutch
sleeve until the ends of the synehronizing ring
retainers can be scen through the slot in the
cliutch sleave.

4. Using special plicrs, [-932, expand the retainer
into the counterbore in the clutch sleeve, This
raises the retainer from the groove in the ring,
and the ring may easily be slipped out, Fig. 9.

INSPECTION

. \.-'t'elfslll all parts of the disassembled transmission
in cleaning solvent.

Cleaning and Inspection of Bearings

1. Wash the bearings thoroughly in cleaning
anlvent.

2, Blow out the bearings with compressed air,
CAUTION—Do not allow the bearings to spin.
but turn them slowly by hand. Spinning bear-
ings will damage the races and balls.

3. After making sure the bearings are olean,
lubricate with light engine oil and check them
for wear or roughness. Roughness may be
determined by slowly turning the outer race

by hand.

Transmission Case

Wash out the transmission case and inspeet for
cracks. Inspect the front [ace which fts against
clutch housing for burrs and if any are present,
dress them ofl with a hine cut mill file,

Gears

1. Inspect all gears and, if necessary, replace any
that are worn or damaged.

2. Check the firast and reverse sliding gear to
make sure it slides freely on the cluteh sleeve,

3. Check the clutch sleeve to see that it slides
frecly on the mainshaft.

4, Check the synchronizing cones for wear or for
being loose in the clutch sleeve. If the eones
are damaged in any way, it will be necessary
to replace the cluhh sleeve assembly and hoth
synchronizing rings,

Synchronizer Rings

1. Inspect the synchronizer rings for smoothness.
2. Place the synchronizer rings in the synchron-
izing cones and check with the thumbs to see
thal the rings do not rock, Excessive rocking

indicates a poor fit between the ring and cone,
which will not permit proper synchronizing of
the gears during shifting,

Energizing Springs

1. It will be noticed upon examining the spring
that one of the ends is slightly offset. The
spring is assembled in its groove with this off-
sel belween the fourth and hfth clutch teeth
of cither bank of teeth, thus keeping the
spring [rom turning in its groove.

2, Under normal operation it should never e
necessary to replace the energizing springs;
however, should an energizing spring be re-
moved for anv reason, a new spring should be
installed. The spring may be removed by
slipping a thin blade under the spring and
raising it over the eluteh teeth on the gear and
slipping 11 off over the teeth.

CAUTION — In replacing the energizing
apring, be very careful not {o distort the spring
when expanding it over the clutch teeth.

Countergear

Inspect the countergear rollers and the bearing
surfaces inside the countergear and on the counter-
shaft carefully for scoring or other damage. Replace
any parts found damaged.

REASSEMBLY
Reverse Idler

1. Lubricate the reverse idler gear thrustwashers
andl install the gear and thrustwashers in the
case with the pear having the chamfered

teeth to the rear of the case.
2, Install the idler shaft, making sure that the
lock pin hole in the shaft lines up with the
hole in the case at the same angle. (See Fig. 10.)

| |j a-']l - -

PROPFR ANGLF

~ WRONG AMGLE

Fig, 10—Reverse ldler Gear, Shaft and Lock Pin

CAUTION-—A pin punch should be used to
make sure that these holes line up, for if the



lock pin is driven into the case and shait with
the hole in the shait at the wrong angle seri-
ous damage will result.

Use a new idler shalt lock pin and drive it in
approximately 14" beyond Hush with the case,
and peen the hole slightly. This lock pin must
Lie a tight fit in the case to prevent oil leaks.
Install the idler shalt expansion plug in the
casc,

Countergear

1

Coat the roller bearing area in each end of the
gear with cup grease. Insert countershalt in
the gear, amd plaice pear and shaft on the
bench with the large diameter end of the shaft
down. loserl twenty-live rollers in this end of
the gear, then reverse the position of the
counter gear on the beonch and insert iwenty-
five rollers at the opposite end as shown in
Iig. 11. Remove countershalt (note (hat the
rollers remain in place and flush with the ends
of the gear).

Fig. 11 Countergear Reller Bearings

Install counter gear in  transmission case.
Lubricate the front thrust washer and assemhle
it between the gear and the case; then, sighting
through the front hole in the case, roughly
align the thrust washer and gear.

Push the assembly tool (taper end first) into
the front countershaft hole in case. The taper
on Lhe assembly tool will align the thrust
washer and counter gear for easy assembly of
the shalt.

Push the countershaft into the front hole in
the case, pushing the assembly tool ahead of
it until the raper on the ool just enters the
rear roller hearing.

Lubricate the rear thrust washer and assemble
it between the pear and (he case. Sighting
through the rear hole in the case, align the
thrust washer, then continue to push the
countershaft into the case. The assembly tool
will now properly align the gear and thrust.
washer at the back end while it is Leing pushed
out of the case ahead of the shaft. The flat on
the forward end of the countershalt engages
the clutech housing when the transmission is
installed in the chassis, and keeps the counter-
shalt from turning. This fMlat must be hori-
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zontal and at the top; otherwise the trans-

mission cannot be assembled to the clutch
Jmumng.

NOTE—The step ot the end of the counter
shaft should be driven in flush with the case,
or approximately 1/64” below the face. to
maintain proper tranamission alignment,

Rear Bearing

1.
2

Install the rear bearing lock ring in the case.
Start the hearing in from the rear, and use the
lock ring expanding tool, | 935, (0 expand the
ring into the case. Refer to Fig. 6.

Using a solt steel drift, tap the bearing on the
ouler race until it is in about halfway; then
remove the lock ring expanding tool and con-
tinue to tap the bearing until the lock ring
seats in the groove in the bearing.

Synchronizing Clutch Sleeve Assembly

j

2,

Install the synchronizer ring relainers in the
counlerbores in the ends of the cluteh sleeve.
With the special pliers, ] 932, expand the re-
tainer, al the same time holding it Hush with
the back face of the cone. Install the synchro-
nizer rings making sure that the retainers seul
in the groove all the way around the rings,
Tig. 9

Tustall the first and reverse sliding gear on the
clutch sleeve.

Install the second speed gear in the rear end of
the clutch sleeve, meshing the clutch teeth on
the gear with the internal teeth in the clutch
sleeve,

Coul the grooved side of the second speed gear
thrustwasher with transmission lubricant and
place the washer on the back face of the sec-
ond-speed gear. Then install the clutch gear
assembly in the transmission case.

Mainshott

1.

For initial lubrication, place transmission lu-
bricant on the second-speed gear bearing area
afl the mainshaft. When installing the main-
shaft, the lugs on the front synchronizer
must slide through the slots in the mainshaft

Fig. 12 - Inslalliing Mainshaft
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spline. Push the shalt into the clutch sleeve
as [ur as possible by hand, picking up the
second speed gear and thrustwasher.

2. Turn the yoke of the mainshaft removing and
replacing wol, J-938, down on the threads
and serew the tool shaft into the threaded end
of the mainshatt. Bolt the yoke of the tool to
the rear lace of the transmission case.

3. Turn the tool handles counterclockwise until
the mainshaft is seated in the rear bearing,
Iig. 12, The proper seating of the shoulder
on the shalt against the inner race of the hear-
ing may be determined by checking the end
play of the second speed gear which should be
approximately 010"

Clutch Gear

1. Using an arbor press, press the clutch gear
bearing onto the clutch gear with the locating
ring toward the front end of the gear shaft so
that the bearing will enter the case to the
maximum possible depth.

2. lIunstall the combination clutch gear bearing
retaining nut and oil slinger on the clutch gear
shaflt and draw it up tight, using the special
wrench, J-933.

3. Lock the retaining nut and oil slinger in place
by staking it into the hole with a center punch,
Care must be used not to damage the thread
on the shaft.

4. Place some cup
grease in the main-
shaflt pilot hole in
the cluteh gear and
install the 14 roller
bearings, Fig. 13.
Alter Deing assem-
bled in the pilot
hole, these bearings
will lock themselves
in place and cannot
fall out. Tustall the
clutel gear in the
transmission casc.

5. Using a soft steel drifl, tap the clutch gear

bearing on the outer race until the hearing
locating ring seals awainst (he case, being
careful to drive the assembly straight to pre-
vent damage to the mainshafl pilot and pilot
bearing.
CAUTION—During this operation makes sure
that the synchronizer ring lugs line up with
the slots betwaen the clutch teeth on the clutch
gear.

6. Tnstall the cluich gear bearing retainer,
making sure that the ail slot in the retainer
lines up with the oil slot in the front fuce of
the transmission case. Do not allow the
gasket to protrude bevond the edge of the
retainer,

7. TInstall the retainer screws, using the special
shakeproof lockwasher. Draw the screws up
evenly.

8. Check the transmission in all grears to be sure
that there is no indication of a bind in any
position.

Flg. 13—Mainshaft Pilot Bear.
ing Hollers in Cluteh Gear

Universal Joint

1. Tustall the spacer and speedometer drive gear
on the mainshaft and slide the front yoke of
the universal joint on the main shaft.

2. Install the washer and eap serew, Tighten the
C:‘.‘.p sCrow H’E"".Ilri'i\’.

Shifter Mechanizm

1. Install the shifter yoke lock balls and springs
in the side of the transmission case,

2. Install the shiflter vokes in the sides of the case,
placing the hrst and reverse voke over the hirsi
and reverse sliding gear, and the second and
high voke over the ring on the cluteh sleeve,

3. Install the shifter shalts from the front of the
case, the longer of the two being the first and
reverae shaft, Line up the lock holes in the
shafts with the two front cover holes in the rop
of the ease.

4. Lav the shifter interlock in slots in the shifller
vokes, with the pins upward. The interlock
shifter lies in the slots so that the hole is closer
to the second and high speed shifter shaft,

The illustration Fig. 14 shows the relationship
of the various parts of the shilter mechanism,

5. Assemble the transmission cover and gaskel (o
the case, using the two special cap screws at the
frant.

6. Place the gear shift lever housing over the
shifl lever; install the shift lever spring and ball
sueal in the retainer,

| SECOND AND THIRD ||

SHIFTER INTERL OCK |5legu_ INTERLEXCK |
| SHIFTER SHAFT ¥ o |
il

| GLIME PLATE

| | FIRST ann eEVERSE
¥ | SHIFTER SHast

[ SHUFTER INTFRLOCK | | SECOND AND THIED | | FIRET AND REVERSE ]
[FULCRUM FINS ~ | | SHIFTER YOKE | | SHIFTER YOKE - |

Fig, 14—3hifter Machaniam

7. Assemble the retainer and gasket to the trans-
mission cover with the four cap screws, draw-
ing the serew down evenly to prevent the shift
lever spring from exerting a strain on the dic
cast retainer, or using two longer cap screws in
opposite holes to aid in compressing the spring
cnough to start the short screws in place; then
remove Lhe two long screws and replace them
with the other two regular screws,

8. Check the operation of the transmission by
shilting into all gears,

9. Install the transmission in the truck.
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Flg. 15—Four-Epeed Transmiesion Construciion

T—Countershsft Drive Cear
B—Countgishalt Reveise Gua
“—LHUI‘II‘II‘HJ‘H" Third  Npeed

1=—Cluteh Gear Beating
2—Mainshafr Pilor Rearing
I=—Clutch Gear Bearing Retalue
4—Clutech Guar

§5— High Speed Sliding Guac m—Cnummmaft Second Speed
t—Counterahaft Front Haaring Grar

s Countesshalt Low Spual 15—Mainnhaft Hear Hearing

Gear ) | 6—Muinghalt
1 2—Counteraliuflt Rear Bearing 1i—Universal Joinl Flange
13=—Low, Second and Heverue 18—0il Beul

19—Ciear Shifter Shaft
0= liltur Fuorks

Specd  8liding Oear
14—Teoar Hearing Itetainer

FOUR-SPEED TRANSMISSION

Construction

The four-apeed transmission is a heavy-duty
transmission of sturdy construction and is designed
to give efficient service in every type of truck
Qperalion,

The case 15 made of cast iron, accurately ma
chined fo give the proper alignment of the gears and
their shafts. All of the gears ure machined [rom
drop forged steel gear blanks, and are heat treated
for strength and long life. The shalts are machined
from high grade steel, and are heat treated and
ground to close limits.

The main drive gear is supported by a heavy-duty
New Departure ball bearing. The forward end of
the spline shaft is supported by a Hyatt roller bear-
ing, while the rear end receives s Learing from a
New Departure ball bearing. Both ends of the
COLIIIHI‘-!II.I“ run in heavy-duty Hyatt roller bear-
ngs.

Tig, 15 shows the sturdy construction of this trans-
mission and the relative positions of all of the parts.

N

Fig. 16=—Geoarshift Lever Positions



1—Shifter and Guide Plare

t
4—3rd and 4ch Bhifter Shaft
S5—Ist and 2nd Shilter Shaft
G—Reverse Shifter Shaic
T—%Woke Lock Hall Spring
B—'doke Lock Ball
$—Fcrward Ehifter Yoke
10—Reverse Shifer Yoke
11—Farward Shifter Yoke

” 27
|
|4
i/
Fig. 17—Layeut of FourSpeed Transmission Paris
12—Shiiter Shaft Retainer 22—Thrust Ring 31—Rear Mainshaft Bearing
13—Bearing  Retainer 25—3rd erd 4th Speed Gear Rezainer
14—Bearing Retainer Gasket 24—1st and 2nd Speed Gear 32—0:1 Seal
15~Beering Lock 25—Main Drive Shafr 33—DUniversal Joint Flange
16—Cluch Gear Bearing 26— Bearing Inner Spacer 24—1Universal Jeint Washer
12—0il Slinger 2)—Besring Lock 35—Bearing Sparer
18—Bearirg Lock . 4 35—Countershalt Front Bearing
15—Clutch Gesr 28—Rear Mainshaft Bearing 37—Pawer Take-OF Cover
20—Case #9—Bearing Retainer Gasket Gasket
Z1—Mzin Drive Shaft Pilot 30—Speedometer Driven Gear 38—Fower Take-OF Cover
Bearing Fittng 39—Plug

40—Reverse Idler Gear Bumhing
é1—Reverse Idler Gear
&l—Reverse Idler Shaflt
&1—Driven Coumter Gear
44—Reverse Counter Gear
&5—3rd Speed Courter Gear
&t—32rd Speed Counter Gear
47—Counter Shaft

48—Thrust Washer
48—Countershal: Rear Bearing
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OPERATION

Due to the simplicity of congtruction of the four-
speed transmission, there is no need 10 go into a
lengthy discussion on i1s operation.

The gearshift lever positions for the various
pears are clearly shown in Fig, 16,

REPAIR OPERATIONS
Removal from Chassis

To remove the transmission lrom the truck
proceed as [ollows:

1. Remove the Hoor boanls and disconnect the
speedometer cable from the rear bearing re-
tainer. Remove the hand brake lever from the
transmission case.

2. Dyrain the lubricant from the transmission and
remove the front propeller shaft assembly as
explained under the Rear Axle Section of this
Manual.

3. Remove the two top cap screws holding the
transmission to the cluteh housing and insert
the two tramsmission puide pins in these holes.

4. Remove the Hywheel underpan and remove
the two lnwer transmission-to-vlutch-housing
CApP BCTCWE.

5. Slide the transmigsion straight back on the
guide pins until the cluteh gear is [ree of
the splines in the cluteh dise. The guide pins
supporl the transmission during this opera
tion and prevent damage to the clutch disc,

6. Remove the transmission and place it in the
transmission beneh stand.

The illustration, Fig, 17, shows an exploded view
of the transmission. Fach part is given a key num-
ber and the legend gives the name of the part. The
reader should study thisllustration and the relative
pusition of all parts hefore disassembling one of
these unils.

Disassembling the Transmission

1. Mount transmission in holding hxture,

2. To remove the gearshift lever, slide the open
aide of K 353 gearshift lever remover, shown
in Tig. 18, over the lever, engage the lugs in the

Fig, 18—Removing Gearshill Lever—Conventional Model
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tool in the open slot of the retainer. Then press
down on the tool and turn it 1o the left to dis-
engage the lugs on the retainer, Lift the lever
out of the cover.

3. Remove the transmission cover assembly and
place the transmission in Lwo gears al once Lo
lock the mainshaft.

4, Remowve the cap serew and washer which retain
the universal juint front yoke to the mainshaft.

5. Remove the seven cap screws which attach the
reir bearing retainer to the case.

6. Remove the clulch gear bearing retainer and
drive out the cluteh gear amd bearing, nsing
soft steel drift w avoid damaging the teeth of
the gear,

7. Remove the spline shaft pilot bearing and drive
out the spline shaft and bearing through the
rear end of the case. Remove (he sliding gears.

8. Drive oul the reverse idler gear shaft [rom the
front to the rear and remove the reverse dler
Zer.

0. Drive the counlergear to the rear to remove
the rear bearing. Remove the countergesr and
drive out the countershalt [ront bearing and
retainer by tapping lightly avound the outer
race of the bearing.

10, The bearings can be removed [rom the spline
shalt and from the clutch gear by supporting
the inner race of each bearing on an arbor press
and pressing on the end of the shafc unul it is
free of the bearing.

Inspection

Alter the transmission has been completely dis-
assembled, all parrs should be thoroughly washed in
cleaning solvent and inspected tor wear or damage.

All besarings should be thoroughly cleaned, oiled
with light engine oil, and checked lor scored races
or worn balls or rollers. To check the bearings for

REVERSE GEAR | ;{-
]CO_UﬂIER DRIVE Grna[

Fig, 19—Transmission Counlershalle

excessive looseness or for roughness, hold the inner
race in one hand and turn the outer race slowly in
the other hand. DO NOT spin bearing with com-
pressed air.
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Countershait and Idler Gears

Should it be neceasary to replace the gears on the
countershatt, the old gears should be pressed oft on
an arbor press and the new gears pressed on the
shalt, When reassembling the gears (o the counter-
shatt, care must be nsed to place the gears in correct
position on the shaft and ulso Lo install the three
spacers in their proper place between the gears, T'he
chamicred side of the secomd speed gear laces the
Jow speed gear. The chamfered side of the third
speed gear faces the chamlered side ot the reverse
gear. The illustration, Fig. 19, shows the order in
which the gears are pressed on the shatt,

The 14 inch wide spacer goes between the second
and third speed gears. The 74 inch wide spacer is
assembled berween the third speed amd reverse
gears, and the 8 inch wide spacer between the
reverse and countershalt drive gears,

When pressing the gears on the countershaft, the
round keys should be used (o keep the key ways lined
up. After the gears are pressed into place, the round
kevs should be driven down g inch below flush
with the gear. Any burrs set up should be filed down
smooth.

If the bushings in the idler gear show signs of
wear, they should be removed from this gear, with
the special tool, |-1662. This same tool mayv be userd
to replace these hushings in the gear. After the new
bushings have been installed, they should be reamed
to size, using KM O-349 reamer, Fig. 20, leaving a
minimum clearance of 002" between the bushings
and shaft for proper lubrication.

Qil Seal
A spring-loaded leather oil seal is pressed into the

rear bearing retainer and the leather hears on the
ground hub of the universal joint front yoke.

Flg. 20 Reaming Idler Gear Bushings

To replace an oil seal, the rear bearing retainer
must be removed rom the transmission, Then press
the oil seal from the rear retainer.

Before installing a new oil seal, it should be thor-
oughly soaked in engine oil, When pressing the new

seal into the bearing retainer, care should he used
to line up the holr holes in the seal with the bolt
holes in the retainer.

Reassembling the Transmission

1. Assemble the countergear front bearing and
retainer to the case. The open side of (he
retainer should he roward the outside and 1t
edge Hush with the case. Place the counlergear
and shalt in the transmission and assemble the
thrust washer and rear bearing as shown in
Fig. 21.

]EC:UN‘I-TRSH#FT ,“
REAR 1
| HEmRNG [

§ L~
L THRUST W ASHER :

Fig, 21—Mulhod ol Assembling Countershaft

2. For the purpose of checking the end play be-
tween the countergear and the case without
further assembly of the transmission, assemble
the rear bearing retainer and gasket to the rear
fuce of the case, Check the end play helween
the thrust washer and the shoulder on ihe
counter gear This end play should be from
015" to 045", 1T it exceeds 043" shim between
the [ront countershalt bearing and its retainer
until the end play is within the above limits.

3. Place the idler gear in the (ranamission case
and drive the idler gear shatt into position [rom
ihe rear Lo the frant, being careful to have the
flat machined surface on the end of the shatt in
a vertical position, and toward the countershaft.

4. Assemble the clutch gear and bearing and hear-
ing retainer 1o the case, using a new raskel.
Install the lock phies and cap screws, then
bend np the edges of the lock plates against
the hex head of the cup serews, Dip the main
spline shaft pilol bearing in transmission lubri
cant and assemble it in the inside of the clutch
resr.

5. Place the sliding gears in the transmission, with
the shifter lork grooves toward each other, %and
assemble the spline shalt and bearing through
Lhese gears and into the case.

6. Assemble the rear hearing retainer and gaskel
lo the case and tighten the seven cap screws
securely.



7. lnstall the universal joint front yolke on the
main shalt, Place the transmission in two gears
at once to lock the mainshatt. Install the
special fat washer (with the indentations 1o
warel the voke) and lockwasher under the head
of the cap screw which anchors the universal
joint front yoke to the mainshatt. Then tighten
the screw securely.

Transmlission Cover Assembly

1. To disassemble the transmission cover, remove
the two serews which attach the shilter shafis
lock plate and remove the plare.

2. When removing the three shitter shafts from
the cover, turn the shalts one hall turn 1o rise
the shift lock balls out of the notches in the
shafts, then push the shalts out of the cover
and shifter lorks, Teing carelul nol 1o lose the
lock balls and springs which are locared in the
shifter forks.

Should 1 become necessary to replace the
shitrer interlock plate, cut the heads from the
four rivets and remove the plate. A new plate
may he installed by riveting it to the cover.
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Redassembly

1. 1o reassembling the transmission cover, care
must be used in installing the shitter shalts.
Thev should be.installed in the order shown in
Fig. 22, namely reverse speed, low speed and
high speed.

Fig. 22—Bhifter Shaft Assembly

TRANSMISSION
Symptom
Slipe Out of High Gear

1. Transmission loose an elutch housing.
2. Shifi loek spring weak or broken,

3. Bent shifter fork.

4. Dhmaged mainshalt pilot bearing.

Slips Out of Low Gear

1. Shift lock spring weak or braken.
2. Benl shilter fork.
3. Worn low speed gears.

Noisy in Reverse

L. Worn reverse idler gear bushings,
Difficulty in Shifting into Low Gear

1. Worn reverse latch on lower end of gearshift

lever,

2. Waorn gearshift interlock guide plite.
Lubricant Leaks into Clutch Housing

1. Transmiggion case overlilled with lubricant.

2. Clutch gear bearing retainer loose,

Fig, 23—Depressing Lock Ball

2. In assembling the shifter forks to the shafts,
first place the shitt lock spring and ball in the
fork. With the special tool shown in Fig. 23
force the ball down on the spring in the fork,
then turn the 100l one hall turn to hold the
ball in position. This tool holds the shilt lock
hall and prevents it frenn jumping out while
the shaft is being installed.

3. Tustall the shifter chaft lock plate, Install the
cover and gasketr to the transmission case he-
ing sure Lthat the shitter forks enter the shifter
fork grooves in the gears. Tonstall the gearshiflt
lever using K-333 gearshilt lever remover and
replacer,

Replace the transmission in the truck.

TROUBLES AND REMEDIES

Probable Hemedy

Tighten transmission on eluteh housing.
Replace shift lock spring.

Replace shifter fork.

Replace main shaft pilot bearing.

{Check bore in cluteh pear and pilot end of
mainshalt for wear or damage. )

e faz B —

—

Replace shift lock spring.

2. Replace shifter fork.

3. Replace low speed sliding gear and low speed
countershaft gear.

1. Replace wdler gear bushings.
1. Replace reverse latch,
2, Replace gearshift interlock guide plate.

1. Lower lubricant to proper level, (See Lubrica-
Hion Seclion.)

2. Remove transmission, replace  gasket and
tighten clutely gear bearing retiaimer.
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TOOLS REQUIRED

The following tools manufactured by the Kent Tool Number Dheseeription
Moore Organization or their equivalent are recom- ]-936

Sl e FRAG Clutch Gear Bearing Thrust Plate
mended for use when overhauling the transmission :

J-032........ Synchronizing Ring Retainer

Tool Number Description Pliers
[ R— Transmission Holding Fixture K-386. .. .... Countergear Assembly Tool
| L % F Rt Cluteh Gear and Bearing Puller g 120 | % iy Z— Countergear Assembly Tool
J-93R........ Mé"lﬂ _5}'5'{‘* Flzt'"l”\""'H and Re- 1K-353. ......... Gearshift Lever Removing Tool

placing Too 166 ‘ot : . s
1035 ... Hase Banvna 1ol Hing Bxnand: T-1062 e Idler Gear B:mhmg RLH}UVLI’ and
: tny Taol Replacer 114 Ton, 4-Speed
J-933. ....... Retaining Nut and Oil Slinger KMO-34-G... Idler Gear Bushing Reamer 114

Removing Tool Ton, 4-5peed

TRANSMISSION SPECIFICATIONS

Tyne Selective Synrhro-Mesh Selective Sliding Gear
Spevds 3 Forward, 1 Reverse 4 Furward, 1 Heverse
Mounting Unir Powerplant Uit Power plant

BEARINGS

Clutch Shaft—In Crankshalt Needle Neele:

Type Hvatt 99004 Hyatt 600041
Clutch Shaft—Rear Rall Rall

Type New Departure ND-43027-C New Departure N 3208
Mainshaft Front Raoller Needle

Type 14 Chev. Mo, G072 Hyatt 93424
Maimnshall  Rear Ball Ball

Type New Departure ND-ERI0S-CC New Departure N30T
Countergear  Front Roller Roller

Type 25—Chev. No. 891211 Hyatt 1206
Conntergear—HRear Raller Raoller

Type 25— hev. No. 591211 Tvate CC 1207

Reverse (rear

GEAR RATIOS

Bronze Bushing

Bronze Rushing

First Speed 201 tal 7.00 o1
Second Speed 1.68 101 4% 10
Third Speed Direct L7l w1
FFourth ‘Q]Jt'td N Thirect

Reverse Speed 2M ol 6.08 101
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Section 8

FUEL

TANK AND EXHAUST

SYSTEM

FUEL TANK
Y-Ton Truck (Except Cab Type)

The fuel tank of the 32 ton panel and chassis
type truck is Iocated on the right side of the chas-
sis, just inside the frame side rail and hetween the
seccond and third crossmembers. A strong mount-
ing of two straps supporls il underneath the floor,
the front strap being atlached to the steel Hoor at
the front of the boady and the rear one to a flanged
channel which is used 1o remforee the floor boards
at this puint, at the same tine making possible a
durable support for the rear strap.

The steel floor al the front strap has a large
stilfening rib stamped crosswise in i, thus provid-
mg a support for the front of the tank similar (o
the c¢ross brace at the rear. Metal to metal contact
15 prevented Dby anti-squeak material, The tank is
alsu sel far cnough from the side rail to prevent
any rubbing. A covered opening 15 provided in the
floor for access to the tank gauge unit.

This tank is of heavy, leak proof construction and
has a capacity of sixteen gallons. 11 consists of two
similar pans, welded together and reinforced with
stiffening ribs, around the sides. The Oller neck ex-
tends through the body panel and is designed (o per-
mit rapid filling of the tank. A special vent tube ex-
tends the entire length of the filler neck into the
top ot the tank. A large ballle near the neck prevents
sturging. This fuel tank and ils mounting 1s shown
in Fig. 1.

Fig. 1—"4-Ten Truck Fuel Tank (Excepl Cab Typs)

¥%-Ton Trucks (Except Cab Type)

The 18 gallon fucl tank vsed on the 34-ton truck
is located in the same relative position fo the frame
as on the Vi-ton truck. The mounting is similar to
the Ya-ton truck excepl that instead of heing attached
o the load platform the taink is anchored to the
frame side rail by two brackets and two straps. The
brackets arc bolted o the frame side rail and the
straps, which go around the tank, are in turn fas-
iened to the brackets.

The tank construction is also similar to the Y-ton
truck exeept for the increased capacity of 18 gallons,

Y2, % and 1%-Ten Cab Type Trucks

An eighteen gallon fuel tank is vsed on all cab
trucks and the 134 ton single unit budy trucks, The
tank is mounted directly on lop of the frame under
the driver's seal. A riser formed across the top half
of one end of the tank prevents air from being
trapped by Tuel entering the tauk Trom the fAller
neck,

On all cab type trucks the filler neck emerges
from the end of the riser while on the 1 Li-ton single
unit body trucks, the filler neck projects from the
side of the riser. Tn both cases, the filler neck extends
outside the body. Where i1 goes through the body
panel, i moulded rubber grommet seals the clearance
hole and prevents spilled gasoline from entering the
el or body,

With the filler neck attached to the riser, which
is the highest point of the fuel tank, rapid filling
of the fuel tank 18 possible without the possibility
of [ucl being Dlown out agam by trapped air.

FUEL TANK FILLER CAP

To prevent spilling of gasoline when making
sharp turns or traveling on rough roads, a deviee,
eonsisting of a baffle cup and a vent pin is incorpo-
rated in the hiller cap. Through this arrangement ihe
venl area 15 reduced to a minimum, yet is large
enough to serve as a breather for the fuel tank, The
small vent area is aceomplished by mserting a spe-
cial pin in the hreather holes which are kept npen
by the bouncing or “jigeling"” action of the pin. ‘Lhis
minute ares, if pierced in the outer part of the cap
as a scparate hole, would soon be clogged by dirt or
COTTUSION,

The deviee nol only controls the How of gasoline,
but also traps in the gnﬁ'ir cup any that might cscape
through the lower vent. The chamber volume is ade-
quate for the ordinary averflow, which subsequently
relurns Lo the tank. A small hale is provided at the
top of the chamber to complete the breather system.

GASOQOLINE TANK CAPACITIES

Y5-Ton Truck (Except Cab Types)..... 16 Gallons
145-Ton Cah Type, 33 and
114 Ton Trucks ...oovvvvnnnnnnn 18 Gallons

EXHAUST SYSTEM -

The muffler is of integral construction employing
the reverse (low and diffusion principles to obtain
quiet operation. The gas flow from the engine
reaches the wmulller throngh the inlet tube, reverses
at the rear end and flows back toward the front,
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Gascs again flow back, this time through a tube
leading 1o the outlet, The flow, however, is not re-
stricted to the tubes, since the gases pour oul through
perforations in the tubes, mixing with the gases from
the adjoining tube. The resulling mixing and baffling,
with velocity changes and reversals in direction of
flow, aids in silencing.

Flg. 2—Trck Muiller

The exhaust pipe from the manifold slides into
the muffler inlet tube and is held in place by a clamp,
small projections on the exhaust pipe locate the
proper depth in the muffler, A bracket extending
from the frame, with its underside conforming to
the curvalure of the muffler, supports the muffer hy
a detachable steap at the center section of the muffler
budy. The tail pipe slides over the muffler outlet
tube where it is held by a clamp. The onter end of
the tail pipe is supported by a strap and holt attached
to the frame,

When assembling a new muffler and exhaust pipe
assembly, all clamp bolts should be left loose until
the parts are in correct relation (o each other. Slight
rotation of the moffler may be necessary (o line up
the inlet and outlet tubes properly. After correct
position is obtained tighten the [ront muffler exhaust
pipe clamp sccurely before tightening the muffler
sl
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Fig. 1 —-Layoul of Bisering Gear Parts .
1—Waorm Bearing Adjustar 7—Hyall Holler Bearing 18—Lush Adjuster 20—Fall

Luck Nut
2—Waoarm Haaring Adjusler
3—Houwing End Cover
4—End Cover Quuket

s5—Hyutt Roller Boaring
Assembly | Luwer)

—Setiing Shalt Asscmbly

Amsembly (Upper)
8= Huousiiiy
9 Column Jucket

10—Upper Sleeilng Shalt
Bouring Axuemhly

11—=Titman Shafr Bushing
1d—Titman Bhafr Cear

T4=—lasl Adjusici Shim
Lls—Cheek Nut 7716 — 20
16— Houging Slde Cover Gasket

17—Haousing Side Cover and
Aushing Assembly

16—Esll Nur
19=—=Dall Rulaine Guide

21—EBull Return Guide Clamp
22=—Ralr 14—20
z3—Lockwarher Lq (Internal)
24—Fiiman Shall Packing

25=Pitman Shafll Pucking
Hutsinur

STEERING GEAR

The steering gear used in this truck is of the re-
cirenlating ball type, having a reduction ratio of
19.8 to 1. Fig, | shows an exploded view of the
sleermy gear parts,

The principal working parts of the gear are the
steering worm, the ball nit and the pitman shaft and
seetor, Fach one of these parts 1s of heat-treated
alloy steel.

The worm 15 integrally welded to the steering
miain shafl and is mounted between two barrel roller
bearings, the lower one of which is adjustable
toward the upper. for laking out end play in the
wortn shall. Between the roller bearvings, the worm
15 threaded with o precisiom-Amished helical groove,

The ball nut is bored to clear the ontside diameter
of the worm, and the bore is threaded with a pre
cision-finished helieal groove corresponding to that
in the worm.,

Within the length of the nut, the hielical grooves
are hlled with steel balls conforming to specifica
tions specially drawn up for this gear. There are

two ball eirenits i the natl. To keep the balls from
running out of the ends, the nut is fitted with twno
tubular ball guides each of which defleets the balls
from their helical path, and guides them diagonally
across the bhack of the nal and returns them 1o the
helical path i the nut. The two guides, together
with the helical grooves in the worm and in the nut,
thus confine the ladls within Two distinet elosed cir-
cuits, one in each end of the nut.

The balls within the helical path constitute 2
thread belween the worm and nut, &0 that when the
worm 1s turned, the nut moves along the worm, as
with an ordinary serew thread. At the same time the -
Latlls roll freely between the worm and nul, eirenlat-
ing within therr closed cirenits, so that serew mation
is obtained with rolling instead of sliding contagl
helween (he parts.

Rugged rack teeth are cut in that portion of the
nut which Faces the pitman shatt sector. The pitman
shaft is mounted in anti-friction bronze bushings. A
grease seal is provided uear the outer end of the pit-
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man shaft gear. The sector portion of the pitman
shalt is provided wilh rogged teeth which mesh
with the rack teeth of the nut. The adjustment for
backlash hetween the rack and sector is very simple ;
all that 1s required is to shift the pitman shaft slight-
ly alomg its own axis by means of a convenient thrust
screw, known as a lash adjuster,

The gear teeth are purposely cut in such a way
that, when the gear is adjusted to take ouwt all hack-
lash at the center of travel, there will be a slight
backlush al each end of travel. Thus, snugness of
the gear in the straight-ahead position can be ob-
twned without sacrifice of perfect Treedom at ex
treme posilions of the front wheels.

Adjustment

Correct adjustment of steering gear is very im
portant, While there are but two adjusiments o be
made, the following procedure MUST be followed
step by step and in the order given:

1. Disconnect the steering connecting rod from the
pitman arm, taking care to note relative posi-
lions of steering connecting rod parts before
disturbing them.

Fig. 2—Lash Adjustment

2. Loosen the mast jackel to mstrument panel
bracketl, making sure there is no bhind due o the
anchorage.

3. Loosen the lock nut “B™ (Tag. 2) and turn the
lash adjuster “A"™ a few turns in a counler
clockwise directiom. This removes from worm
bearings the load imposed by close meshing of
rack and sector teeth, Turn steering wheel gently
in ane direction until stopped by gear, then back
away about one turn.

CAUTION—Do not turn steering wheel hard
againsl stops when sieering connecting rod is
disconnected. as damage to ball quides may
resull,

4. Using J-5344A Stecring Gear Checking Seale,
measure the pull at the rim of the wheel which
is required to keep (he wheel in motion ( Fig. 3).
This shonld be between 1 il 114 |:rmmJ5.'

NOTE—When making thia check, it is impor-

tant that the line of the scale be kept tangent
to the rim of the wheel.

Fig, 3—Checking Worm Bearing Adjusimmnt

1f the pull necessary 1o move the wheel does not
lie between the limits given above, adjustment
of worm bearings is necessary.

To adjust the worm bearings, loosen lock nut
"7 (Figo 4) and turn worm bearing thrust
serew “1" until there is no perceptible end play
in worm. Check pull at wheel vim as outlined
above, readjusting, if necessary, to obtain proper
pull, Tighten lock nut "C” and recheck pull, as
it must Lie between the limits specilied after the
loek nut 1s tightened,

won

Fig, 4—Worm Gear Adjustment

1T the gear feels “lampy' after adjustment of
\\'ﬂ!'m'}‘n'.’lring-'., there is probably damage in the
buarings duc to aevere nupact o lo mproper
adjustment, and the assembly must be torn down
for replacement of dimaged parts, Tnstructions
for disassembly tollow under the heading “Re
pair Operations,”

6. Make sure that it will not be neeessary to spring
the steering columm in order 1o attach 110 1o the
mmstrument panel. It may be necessary to loosen
the steering gear mounting bolis al the Trame
side rail and shift the gear slightly., Tighten
maunting bolt nuts on the mast jacket clamp.




Then recheck the pull at the wheel rim., Tf this
his inereased materially, there is still a sprung
condition in the column, which must be corrected
before procecding with the adjustment.

7. After proper adjustment of worm is oblained,
and all mounting bolts securely tightened, adjust
lash adjuster "A™ (Fig, 2). First turn the steer-
ing wheel gently from one stop all the way to
the other, carefully counting the total number of
turns. Then turn wheel back exactly half way, to
center position, Mark wheel at top or hottom
center with a pieee of lape. Turn lash adjuster
“A” (Fig. 2) clockwise to take out all lash in
gear leeth, and tighten lock nut “I3." Check pull
at wheel run with checking scale as before, tak-
ing the highest reading of the checking scale as
the wheel is turned ithrough center position, This
shonld be between 2 and 244 pounds. Readjust,
if neeessary, Lo obtain proper pull, Tighten lock
nut “B” and recheck pull, as it must lie hetween
the specilied limits after the lock nnt is tight-
ened,

8. Reassemble steering connecting rod to pitman
arm,

REPAIR OPERATIONS

Steering Gear Removal
'Rt‘[l.'iir operations on the steering gear require
that it be removed from the chassis. To remove
the steering gear [vom the chassis, proceed as fol-
lows ;
1. Remove the floor and toe boards.
2. Remove the clevis pin from the brake lever pull
ril at the wdler lever, i
3. Remove the steering wheel, using the steering
wheel puller, J-1618. Remove mast jacket to
mstrument  panel bracket and disconneet the
horn wire.
4. Remove the steering connecting rod and pitman
arm, using puller, J-1025, for the pitman arm.
5. Remove the housing mounting holts.
). Remove the two rear bolts and one side bolt
which attach the left engine side pan.
The steering gear assembly can now be pulled up
over the pedals and out the left door,

REPAIR OPERATIONS

Disassembly

DISASSEMUBLY OF THI. STRERING GEAR
SHOULD NOT BE ATTEMPTED IN DIRTY
SURROUNDINGS. AS WITLL ANY OTHER
MECHANISM CONTAINING BALL AND
ROLLER DBEARINGS, IT 15 OF GREATLEST
IMPORTANCE TO KEEP THLE PARTS ARS0-
LUTELY TRELE FROM CONTACT WITH
ANY DIRT OR FOREIGN MATTER DURING
REMOVAL Ol PARTS, WHILE DISASSEM-
BLED AND DURING REASSEMBILY, CLEAN
NEWSPAPERS OOR CLEAN RAGS SHOULD
RE SPPREAD OUT ON THE WORKHENCH
TO RECEIVE THE TARTS AS THEY ARE
REMOVED FROM THE GEAR,
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I, Loovsen lock nut “B" (Fig. 2) and turn lash
adjuster “A” a few lurns in counterclockwise
direction, Next loosen lock nut “C" (Fig. 4)
and turn worm hearing thrust serew “D" a few
turns in a counterclockwise direction.

2. Place a receptacle under gear to catch the lubri-
cant. Remove holls and lockwashers which at-
tach the side cover to housing. F'ull side cover
and with it pitman shaft from housing. 1 pit-
man shaft sector does not leave housing easily,
turn sieering shaft back and forth with the fin-
gers to line up sector with opening in housing.

3. Remove bolts and lockwashers which attach the
end cover to the bushing. Remove end cover
and, with il, the lower roller bearing,

4, Grasp lower end of worm and draw steering

shafl, worm and nut assembly out of the hous-
ing.
CAUTION—Be sure that nut is not allowed to
rotate on worm until it reachea end of thread
during this operafion. Damage to ends of ball
guides is almost certain to result if this precau-
tion is not taken. Lay the assembly in a hori-
zontal position on the bench while It s out of
the housing so that the nut cannot rotate on
worm,

5. Remove lock nut from lash adjuster and un-
screw lash adjuster from side cover. Slide the
lash adjuster out of slot in end of pitman shaft,
refer to cross section ( Fig. 2).

Disassembly of Ball Nut

As a rule, disassembly of the ball nut will not he
necessary, if it is perfectly free while rotating the
ball nut on the worm, lowever, if there is evidence
that there is any damage, it shuuld be disassembled
and inspected.

Remove screws and clamp which retain the ball
puides in place in the nut; draw goides out of nut.
Turn nut upside down over a suitable receptacle for
the balls, Rotate shaft and worm back and forth
until all balls have dropped out of nut. The nut can
then he drawn endwise off the worm.

Inapection

Wash all parts in cleaning solvent, and thoroughly
dry them with clean rags. Inspect roller-bearing
cones, thread grooves of worm and nut, and surface
of all balls for signs of any Indentations due 1o
severe impact, and for any signs of chipping or
breakdown of the surfaces.

NOTE—A moagnifying glass will be of conslder-
able value in making the above inspection.

Any‘farls which show signs of damage should be
replaced. Dalls must be replaced only with gemuine
balls furnished by the manufacturer. No conuner-
cial balls should be used regardless of grade or
quality, Inspect pitman shaft for wear and check
the fit of the pitman shaft in the housing bushings.
Worn bushings may be removed and replaced, using
special driver, J-1614, :

The bushings are machined to permit pressing
them into the housing without reaming, Inspect fit
of the pilot on the end of the pitman shaft in its
bushing in the side cover. In the event this bushing
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is worn, a new side cover and bushing assembly
should he installed, as it is imprachieal o replace
this bushing i the field.

Reaszsembly of Ball Nut

1. Place shaft and worm in horizontal position on
bench, aud slip the nut ontu the worm with ball
guide holes up. Align thread grooves in worm
and nut by sighting them at bottom of ball guide
holes.

2. Count 30 balls inlo a suitable container; this is
the proper number fur one circuit.

3. Drop balls from the count container into one of
the ball guide holes, turning the worm gradually
away from that hole, until the ball cireuit is full,
or until stopped by reaching cnd of worm
thread. In the latter case, hold down those halls
already dropped into the nut wirth the blunt end
of a clean rod, and turn the worm in reverse
direction for a few turms, The rad may then be
removed, and (iMing the circuit continued until
20 balls are asscmbled in the nul.

4. Inspect the ball guides for any damage at the
ends, where they deflect or pick the balls from
their helical path. Any guides showing signs of
such (dwnage should be replaced.

Fig. 5—Iostalling Balls in Nut and Quide

5. Lay one-half guide, proove up, on the bhench, and
place the 10 remaining balls from the count con
tainer in it (sce Fig. 3). Close the guide with an-
other half, hold the two halves together, and
plug each end with grease, so that the balls will
not drop out. Tush the guide into the guide holes
of the nut with the fingers, thus compleling one
cireuit of balls, If the guide does not push all the
way down readily, it may be tapped into place
lightly with the wooden handle of a serewdriver.,

6. Fill the second ball circuit in the same manner
as desceribed.

7. Assemble ball guide clamp to nut. Re sure o tse
lockwashers under clamp screws and set the
screws up tight.

8 TRotate the nut on the worm to see thal it moves
freely, but take care that it does not move far
enough to be stopped by the ends of the worm

thread. T7 there is any stickiness in the motion
of the nut, it 1s possible that some shight damage
to the ends of the ball guide has heen overlooked.
Lay the assembly in a horizontal position, o
malke sure that the nut does not run to the end
of the worm thread of ils own weight,

Reassembly

1. Thread the main shaft with the upper roller
hearing into the housing.

Fig, 8—Inumalling Lagh Adjuster

2. Replace end cover with lower roller bearing,
using a new gasket. Afler making sure that
there is some end play in worm, assemble end
cover bolts and lockwashers,

3. Assemble lash adjuster with shim in slot in end
of pitman shaft, Fig. 6 check the end clearance,
which should not exceed 0027, For the purpose
of adjusting this end clearance, a steering gear
lash adjuster shim mmit, Part Number 605142,
has been released. 1t contains four shims of the
following thickness: 0637, 0657, 0677 and
060,

4. After the lash adjuster end clearance has been
adjusred, start the pitman shatt pilot into bush-
ing side cover. Then, using a serewdriver
through the hale in cover, lurn lash adjuster m a
counter-clockwise direction to pull the pitman
shaft pilot into its bushing.

5. Rofate mainshaft with fingers untl ball nut is
approximaltely in center of travel. Make sure
thal rack and sector will engage properly (that
is, with center looth of one enlering tooth space
of the vther) and push side cover assembly, in-
cluding pitman shaft and side cover gasket into
place. Afler making sure that there is some Tash
between the rack and sector teeth, asscinble and
tighten side cover bolts and lnckwashers,

6. Adjust steering gear according fo instructions
given under (he heading “Adjustment.”

Mast Jacket Bearing

The mast jacket bearing located at the (up of the
mast jacket is a spring-loaded ball bearing contained
in a metal relainer. 1t will very rarely require any
attention, however, it should be checked during a
steering gear overhaul job. Should it require rc
placement, the old bearing may be driven out with
a long rod working through the housing after the
main shaft has been removed., To replace the bear
ing assemnbly, start it into the top of the mast jacket,
then using a block of wood tap it down until the
flange on the bearing retainer engages to top of the
mast jacket.



Heplacement in Chassis

l. Thread the steering gear over the clulch and
brake pedals in ihmugh the left door, moving it
downward Lo position al the frame side rail, In
stall houging mounting bolts loosely al Trame.

2, Togtall mast jackel to instrument panel bracket,
tightening the “U™ clamp just cnough to posi-
tion ithe mast jacket, Align the sleering geir sl
hghten the housing mounling bolls securely.
Tighten “U" clamp al mast jacket to mstrument
panel brackel.

3. Install left engine side pan by replacing lwo
rear holts and one side bolt,

4, Assemble pitman arm, lockwasher and nut
Tighten the niu =:m~u1'r'h, using an  |8-inch
wrench, Assemble the steering conmecting rod
by following instruction given al the end of this
section,

o

Set wheels in straight-ahead position and install
steering wheel, Place one spoke towird driver;
then tighten nut sccurely and stake end of shaft
to keep nut from turning. Connect horn wire
and adjust horn hutton hlowing contact pressure.

6. Install elevis pin at the brake lever pull vod at
the 1dler lever,
7. Install floor and toe-boards,

Lubricate the steering pear according to the in-
structions given in the Lubrication Seetion.

Horn Blowing Button Adjustment

Horn button contact is adjusted by loosening the
lower hub housing clamp serew, and tlmlmg Lhe
housing until the desired horn button hlowing pres-
sure 15 secured ; then tighten the clamp screw. g, 7
shows the localion of the clamp screw.
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Fig. 7 Horn Adjusting Hub Clamp Screw

Steering Connecting Red

The sleering conneeting tod is @ ball and sockel
type. DBall seats, springs and adjusting plugs are
identical, the only difference being in the length of
the sa FN\J plugs,

When assembling the parts in the rod r'nda make
sure they are assembled in the order shown in Tig
8, as this methnd of assembly relieves road shocks
from steering gear in both directions.

To adjnst the ball joints, screw end plugs in tight,
then back oll one-hall (o one Tull turn, Lock the
adjusting plugs with a new cotter pin.

REAR

FRONT

655 3 2

«23Fw H

:tl?
4 6

Fig. 8 ~Layout of Steering Connecting Rod Paris

1—Staering Unnnecting Rad
2—Tensiun Bpring

d—Hear (long) sSataty Plug
4—Frount (short) Sufety Plug

Se—Fall Saat
b—Adjusting Plug

STEERING GEAR TROUBLES AND REMEDIES

Symptom
Hard Steering

I, Tawk of Tubrication.

2. Tie rod end Lolts toa fight.
3. Under-inflated tires.
4. Tmproper adjustment,

Loose Steering

1. Liproper adjustiment.
2. Loose ball joints,
3. Worn steering arm hushings,

Probable Remedy

[. Taubricate steering gear, He rod ends and sleer-
ing connecting rod ball joints.

Readjust tie rod end haolts

Inllate tires to recommended pressuare.

Adjust according to instructions,

el o

1. Adjust aceording Lo instructions,
2. Adjust ball joints,
3. Replace steering anmn bushings.
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TOOLS REQUIRED

The following tools manufactured by the Kent-
Moore Organization or their equivalent are recom-
mended for use when overhauling the steering
assembly :

Taol Number Degcription
B 2 L7 R R Pitman Arm Puller
J-EB B s weim i v Steering Wheel Puller
J-1614. .00 L, Pitman Shaft Bushing Remover and
Replacer
J-544-A. .. ......... Steering Gear Checking Scale

STEERING GEAR SPECIFICATIONS

b B e Dall Sector Type
Gear Ratio .. ..o ... 198101
BEARINGS
B A e PR mipcepmometsa Barrel Roller
WO - WL . o v smsmamnamisismas, Tall
Ball Diameter (Nommal) ., ... ... ... 9/32"
Ouantity of Balls oovvimovesrenis s s il
Sector Shaft ............covvvuinnn.. Bushings

STEERING WIIELEL
Diameler oo e e 17

STEERING CONNLECTING ROD
TYPE o Spring Loaded
................ Threaded Plug

Adjustment ., .

SERVICE DATA
STEERING GLEAR

Worm Shaft Adjustment. ... Tighten adjusting
nul o obtain | Lb,
to 1% Lbs. rim pull
al  steering  wheel,
with steering  con-
necting rod discon-
nected,

Sector Shaft Thrust Adjustment. ... Tighten ad-
Justing screw to ob
tain 2 Tbs, to 2V
Lbs. run  pull at
steering wheel
through  center  of
travel, wilth sleering
connecting rod  dis-

connected,
Seetor Shaft Fnd Play . ......... 00070027
CLEARANCE BETWELN
Sector Shaft and Dushing
(21711 O ——— 00357—.0045"
Tnner (In Cover) .oovvvnnn.. 001 57— 00257
Sector Shaft Dushing Diameter
Inner (In Cover),....00vvvnn. 1.248"—1.25(0"
L e 1.248" —1.24495"
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Section 10
WHEELS AND TIRES

INFLATION PRESSURES

Maintaining the correct inflation pressures is one
of the most important elements of tire care. The in-
flation pressure recommended for any maodel truck
15 carefully worked out as the best pressure to give
an cfficient balance of the following factors of good
performance: comfortable ride, stability, steering
ease, even tread wear, (ire cord life and immumity
from blowonls,

Tt s reconunended that tires in ordinary use be
checked for proper pressure once each week. This
will resull in added tire life as 2 pounds pressure
will normally be lost in a week of ordinary driving.
Trucks operated at high speeds or in more than
ordinarily severe service should have the tires
checked ol more frequent intervals,

Inflation pressures are extremely important in
trick tires. The tires should always be inflaled so
that the full width of the tire tread is in firm con-
tact with the road and that a normal amount of
bulge shows on the sidewall of the tire at the bot-
tom. It is extremely detrimental o have the side-
wills of the tire bulge too much and il is also detri-
mental to bire life to have (he sidewall hulge 100
little. The carrect bulge for any lire is obtained by
loaling the tire to the maximum rated load and in-
flating it with the corresponding inflation pressure
shown,

Truck tires are expensive amd will deliver Ty
more dollars worth of miles if they are praperly
inflated and proper care taken of all ¢cus and
bruises.

TESTING FOR TIRE NOISE

The determination of whether tires are causing
a noise is relatively simple. The truck should be
driven at varions speeds and note tiken of the effect
of part throttle, sudden acceleration, and deceleration
on the noise condition, as axle and exhiust noises
show dehnite variations under these conditions, while
tire noise will remain constant : however, the pitch of
the noise will change with the speed. ‘Tire noise is
most pronounced at speeds of approximately twenty
or thirty miles per hour.

The tire noise may be further checked by d ving
the trock over smooth pavements or dirt roads (nof
gravel) with the tires al normal pressure and again
over the same strelch of road when the lires have
been inflated to Lifly pounds pressure, If the noise
for which the test i being made is cised hy tires,
it will noticeably decrease when the tire pressure is
mereased, whereas, rear axle noise should show no
change in volume as a resull of changes in tire
pressures,

I, on inspeetion, the tires on the front wheels
are found to be creating most af the noise, Ihe
aligninent of the front wheels should e checked,
s excessive tire noise usvally results from low lire
pressure, incorrect alignmeni or from uneven lire
wWear,

CORRECTION OF IRREGULAR TIRE WEAR

Since irregular tire wear is due to some action
which causes certain places on a tire (o wear more
rapidly than others, the remedy is naturally to
correct the condition causing the wear. Ilowever,
after the adjustments have been made, it is wise
to interchange the tires which will cqualize the
future normal wear which will oceur.

Tires may be alternated several ways to even
up tregular wear. However, the tollowing methaod
15 the simplest amd, in most cases, the most satis-
Tactory.

Wheels should he changed without dismaunting
the tires, right fronl to left rear, and left rear to
right front; lefl front to right rear, and right rear
to left front. '

HEEL AND TOE WEAR

Heel and toe wear is a saw-tooth effect with one
end of eachilread block worn more than the other.
The end which wears is
that which first grips the
road when the hralees are
applied. High spéed driv
ing and excessive use of
the brakes will canse this
Lype irregular tire wear,
on any Lype iread desipn.
Heel and toe wear 15 not
s general on the rear
tires hecause of the pro-
pelling action creating a
counteracting force which
wears the opposite end of

the tread blocks. These

Flg. 1—Heel and Toe I.“j” siresses on %hc: rear

Tire Wear tires cause Ii‘lt.‘ iread

blocks to wear in op-

posite directions and produces more even wear, while

on the front tires, the braking stress is the only one

effective. An examnple of heel and toe wear is shown
in Fig. 1,

SIDE OR CAMBER
WEAR

There are several rea-
sons why tires wear more
r.';p:'ri'l}r on one side of
the tread than on the
olther:

1. Wheel camber causes
the tire to runatacer-
tain angle from the
perpendicular, re-
sulting in side wear.
Fig. 2 shows an ex-
ample of side wear
causcd by excessive
camber. This candi-

Fig., 2—Tire Wear Dua to
Improper Camber
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tion may he corrected by correcting the camber
andl mwrt_hangmp; the tires.

2. High crown or high cambered roads canse an
mereased wear on the side of the right front
lire,

3. Side thrust when rounding turns causes wear on
the sides of the treads, ln making a twrn to the
left, :‘-|lrt1.1”\' al h1g|1 speeds, the outside
shoulder of the right tire and the inside shoulder
of the lefr tire take most of the wear. When
making a right hand turn, the opposite shoulders
of the tires are worn,

4. lixcessively low inflation will also cause undue
wear on the sides of the tires. Under no cir-
cumstances  should  the
pressure e allowed to
drop below the minimum
pressure recommended
for the particular truck
amd zize of tire In gen-
cral, tires should Le in-
flated a  few pounds
ahove the minimum pres-
sure reconumended, See
“Inflation Pressure.”

An example of two-
sided wear 1s shown in
Fig. 3, This has been
caused by low inllation
and may be corrected by
bringing the inflation up
to the Pressurc recot-
mended by the  truck
manufacturer if normal loads only are being
carried. If abnormally heavy loads are being
carried, the inflation should be increased so thal
the tire shows only a normal amount of detlec-
tinninr bulge at the point of contact with the
road.

Fig. 3—Tire Wear Dus to
Under Infialion

TOEIN OR TOE-OUT MISALIGNMENT
WEAR

When there is excessive toe-in or foe-out, tires
will revalve with a side motion and scrape the
tread rubber off, 1f the
rmisalignment 15 severe
the rubber on both tires
will be seraped off, bt
if the misalipnment is
slight or is caused by a
hent  steering anmn, the
rubber on only one tire
will be sculTed off.

The seraping  action
agamst the face ol the
tire causes a small
feather edpge of rubber
to appear on one side of
the tread design. This
Teather edge s the evi-
dence of irregularily us
shown by the arrows in
Tig. 4.

Fig. 4—Tire Waar Due 1o
Ilmproper Toe-In or Toe-Oul

UNEVEN TIRE WEAR

CHher types of uneven tire (read wear are due to
sume irregularitics, such as uncven caster, heni
axles, wobbly wheels,
out=of-round brake
drums, unequally adjust-
eil brakes, or other me
chanical difliculties, Fig.
5, and can be corrected
only by correcting  the
conditions which are
causing 1t. Too much
toe-in or toe-oul combined
with under-inflution will
alsn cause uneven tire
wear,

In the case of dual rear
wheels, when 11 18 neces-
sary Lo interchange tives,
always place the lire
showing the mosl wear on
the inside dual, and the
tire with the least wear on the front wheels, The
reason for this is simply that the inside dual tire is
the hottest running tire on a truck, the outside dual
next, and the front tire 15 the coolest, and it poes
without saying that the less rubber on a tire, the
cooler it will run.

Fig. 5—Wear Due 1o Mechani.
cul Condition

TIRE BALANCE

Original equipment tires amd tubes are marked
at source, so that the light portion of the casing 1s
counterbalanced by the heavy portion of the tube.

Due to irregularities in tread wear, caused by
sudden brake applications, misalignment, low in
flation pressure, or tube and casing repuairs, a cas
ing and tube assembly ean lose its original bal-
ance. I a disturbance 1s felt mn the steermg wheel
due to the action of the Tront wheels, the frst
items to check are pressures and the halance of the
tire and wheel,

BALANCING WHEELS AND TIRES

Wheel balance is the equal distribution of the
weight of the wheel and tire assembly around the
axis of rotation. There are two ways in which every
wheel must be balanced—statieally and dynamically.

STATIC BALANCE

Statie balance (sometimes called sull balince)
is the equal distribution of the weighl of the wheel
and tire assembly ahout the axis of rotation in such
a manner that the assembly has no lendency Lo 1o
tate hy irself, regardless of its position. For example :
A wheel with a chunk of dirt on the rim will alwitys
rotate by itsell until the heavy side is at the bottom.
Any wheel with a heavy side like this is stalically
out of balance. Static unbalance of a wheel causes a
hopping or pounding action (up and down) which
frequently leads to wheel “Hutter™ and quite often
o wheel “tramp,”



DYNAMIC BALANCE

Dhynamic alance (somelimes called cunning bal-
ance) means that the wheel must be in static bhalance
and also ran smoothly at all speeds on an axis which
rins through the center line of the wheel and tire,
and is perpendicnlar o the axis of rotalion. To ex-
plain the principle of dynamic balance, let us first
consider what happens when we swing a weight al-
tached to a string. 1f we start to swing this weight
slowly, it is apparent that the weight swings in a
sharp angle with reference to the axis ol rotation
{(the hand). Ii the speed is increased, the weight
climbs until the weight mass is at.right angles (o the
axis of rotation. Now, let us apply this principle to a
spinning wheel,
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The resull of the movement of these unbalanced
forces causcs the wheel o wobble or shinmy, and
the conditiom beeomes more violent with increased
speeds,

To correct this condition we must add weight to
sections 1 and 4, so they will be equal to the weight
of sections 2 and 3. Notice that this addition of
weight now distributes the total weight evenly about

an

[ ';I-‘,"

i

CENTERLINE
OF WEIGHT

MASS 4

Fig. —Wheel in Static Balance

By referring 1o Fig. 6-A, it can be seen that
when a wheel and tire assembly is in static bal-
ance, the sum of the weights of sections 1 and 2 1s
eyual to the sum of the weights of sections 3 and
4; or, in other words, the weight is equally distrib-
ulerl aboul the axis of rotation. Fig, 6-B 1s a drawing
of a wheel that 15 in static balance Decause the
shaded heavy point 2 is balanced by the shidded heavy
point 3. However, it can be seen that with reference
to the center line, section | is lighter than section 2,
andd thal section 4 s hghter than section 3.

When we start to spin this wheel (as in Fig.
7-A) the center line of the weight masses 2 and 3
tries 1o get b right angles (o the axis of rotation,
jJust as the weight on the string tried to get at
right angles to its axis of rotation (the hand ). This
tendeney to get at right angles exerts a force on the
wheel (as chown by the arrows). This foree, in
turn, tends to move the center line of the wheel, and,
n so domng, distorts the axis of rotation,

When the wheel has forned 180°, the forces
exerted by the heavy seetions 2 and 3 now tend 1o
move the center line of the wheel in the opposite
direction. In other words, the wheel tries o rock
first in one direction, then in the other,

Fig. 7—Whael in Blatle and Dynamic Balance

both the axis of rotation and the cenler line of the
wheel as seen in Fig. 7-B. Therefore, this wheel 1s
now hoth statically and dynamieally balanced.

Wheels must be both statically and dynamically
balanced Lo give maximum sleering ease and stabil
ily al speeds where unbalanee becomes noticeable.
The wheels must be statically Dalanced before they
can be balanced dynamically. To denonstrale the
halancing nf a wheel assembly we will use a2 com-
bination of static and dynamic wheel balancer, as
shown in Fig, &,

Before the wheel assembly is balanced, the wheel
and tire must be clean and free from all foreign
matter. The tires should be in good condition and
properly mounted, with the balance mark on the tire
lined up with the valve stem in the tube. Bent wheels
that have a run-out of over 3/10” should either be
replaced or straightened before being balanced.

CHECKING FOR STATIC BALANCE

The static balancer operates on the principle of
the pendulum and lever arm. The pendulum is
mounted free to pivot, as shown in Fig. 8. An ex
tension of the pendulum rod with suitable vones
forms an arbor for the wheel which is to be bal-
anced. Any unbalanced weight on the wheel as-
sembly when mounted on the arbor acts through
the wheel as a lever arm and tends o mave the
]u{[uhl]um oll center, The amournl of H'lU'\-’t'l"I”f‘T”
depends upon the amount of unbalanced weight,
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Fig. 8—Dynamic Whesl Balancor

and 1s indicated on the seale below hy the pendu-
lum pointer. Fefore placing a wheel on a static
balancer, be sure that the pendulum pointer falls
directly over the center mark on the seale, 17T it
does not, the seale may he moved shghtly 1o either
side lo compensate. To static balance a front wheel,
place the wheel on the static arbor with the brake
drum up, Using the regular wheel bearings hetween
the special balancing cones, tighten the arbor nut
(with fingers) sufficient 1o remove play and so that
the wheel rotates easily,

When placed in a horizontal position, as in this
lest, every wheel and tire assembly will have a place
where it halances statically, Obviously, (his place will
be through the center of the heavy section of the
wheel. Therefore, with the wheel in position on the
arbor, turn the wheel slowly until in balanced posi-
tion (balanced position is determined when the
pointer on the pendulum rests directly over the center
line of the scale ), Now place the adjusting rod (fur-
nished with the machine) on the arbor =0 that the
mark "1 is directly in line with the mark stamped
on the end of the arbor, Now raise or lower the
counterwelght by turning right or left until the
pointer on the pendulum swings over the line be-
tween the “poor™ and “danger” zones. The adjusting
rod and weight are used in connection with cach
other to calibrute the sensitivity of the machine,

NOTE--The machine should be calibrated each
time a different wheel is balanced.

When the adjusting rod is removed from the ar
hor, the pointer shouldl return over the center line.
fIi' it does not, turn the wheel a few inches n
either direction until the pomnter 15 directly over

the center line, With the pendulum weight prop-
erly ealibrated, we are now ready to balance the
wheel,

Replace the adjusting rod on arbor with mark
1" directly in line with mark on end of arbor
and then chalk the tire directly below the rod.
Without moving the wheel, turn the adjusting rod
s0 that mark “2" is dircetly in line with the mark
on the arbor, and again chalk the tire directly
Lelow the rod. Again, turn the adjusting rod 90°
to the thind position and make a third chalk mark
on the tire. Repeat this operation and make a
fourth chalk mark on the tire.

Now, with the adjusting rod still on the arhor
with one of the marks lined up with the mark on
the arbor, turn the wheel asseubly 90° (14 tumn)
and then remove the adjusting rod. Indicator pointer
at bottom of pendulum will now show comdition of
the static balunce of the wheel assembly, Place
necessary weight (or weights) on rim of wheel al
chalk mark on right (or high) side of wheel until
pomnter returns to cenler line, 17 two weights are re-
yuired, they should be placed at equal distances from
chalk mark. When proper weight has been deter-
mined, fasten securely to rim of wheel.

After the wheel assembly has been statically bal-
anced, it should be rotated in short steps, making a
complete turn to determine whether the assembly is
now balanced statically in all positions.

CHECEKING FOR DYNAMIC BALANCE

A dynamic balancer is composed of the dynamic
arbor and leveling plate assembly. The leveling plate
assembly s in turn compased of the floating spindle
imtegral with the ball which forms the leveling plate
seat, the leveling plate and the mounting cones. ( See
Fig, 9.) In operation the leveling plaie assembly
tloats free of the dynamic arbor so that any wobble
in the wheel will be shown., The leveling plate 15 a
snug fit on it ball seat so that it rotates with the
wheel, but nay be tilted up or down in relation to
the spindle,

After the wheel assembly has been statically bal-
anced, 1t is ready for dynamic balancing, With the
wheel bearings mn place, lower the wheel assembly

Flig. 8—Installing Leveling Plale



onto the dynamie spindle with the brake drum down.
Mace the small cone over the spindle and adjust
the nut snugly so the spindle will rotate with the
wheel and not turn separately, Adjust motor height
s0 that the drive pulley conlacts the center of the
tire; start motor and revolve wheel for 20 or 30
seconds, after which the motor can be switched off
and the pulley released from contact with the tire.
When a wheel revolves at high speed on a float
ing spindle, any uneven weight distribution will
cause the wheel and flonting spindle to change its
axis of rotation so that the center line of the weight
mass becomes horizontal- -or perpendicnliar—in rela-
tion to the dynamic arhor, just as the weight on the
string became perpendicular in relation to the hand,

With the wheel still revolving al high speed, care-
fully raise the leveling handle until the Abre button
contacts the leveling plate continuously and the plate
rims trne. Then lower the leveling handle and apply
the brake to the tire i order o hring the wheel to a
complete stop. When leveled in this manner, the
leveling plate is brought mmto parallel with the center
line of the wheel mass, but not necessarily in parallel
to the wheel itsell because, if the wheel was dynami-
l':q”_'. oul of balance, the wheel and leveled p]ﬂIE‘ are
nat in parallel.

Raise the indicator hub carefully into the arbor
socket, lifting 1t as far as ]Jr.l'w-'-ﬂhh-' and holding it
there firmly. This operation brings the wheel into
perpendicular with the dynamic arbor, and at the
same time tilts the leveling plate so that it now has
the same tilt or wobble that was formerly in the
spinning wheel. Thus, when a reading is taken from
the leveling plate, it will show the amount and loca-
tion of the dynamic imbalanee in the wheel.

Fig. 10—Setting Indicator Polnter to 0"
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CAUTION—Do not disturb the leveling plate dur-
ing this operation.

With the indieator hub still raised, it will he found
that the little brass pin which actuates the pointer on
the indicator hub s in contaet with the leveling plate.
Now, revolve the wheel slowly by hand until the
pointer on the indicator reaches its lowest position,
Then set the seale su thal the end of the poiunter reads
om "0 (See Fig. 10.)

Turn the wheel 180% (442 wav), and read the total
number of praduations that the pointer moves up-
ward on the scale. At this position (the high point)
chalk the lire directly ahove the pointer, but on the

underside of the wheel. We are now ready to attach

the weights,

The amoint of weight required varies according
to the size and weight.of the w heel assermbly, Heavy
wheels require more we irht than light whecls, Chev-
rolet wheels require abont 1 ounce of weight for
each graduation mark indicated on the scale. After
the amount of weight has been determined, it must be
remembered that one-half of the required weight is
placed on the underside of the rim and the other
one-hall of the weight placed 1B0® away (opposite)
and on the upper side of the rim. Correcting weights
must be aceurately divided in order to retam the
static balance of the assembly,

Place one=half the amount of weight needed at
the chalked position on the lower side of the rim.
Place exactly the same amount of weight directly
opposite (180°) the chalk mark, but on the upper
side of the rim. lie sure the weights are tdppu.'l ur
sccurely as the tire bead rsted to the rim some-
Hmes prevents t"t':r'np]l"tt‘. contact.

In order to make sure that the wheel is in per-
fect dynamic balance, recheck for accuracy in ac-
cordance with the procedure outlined above, Should
the pointer indicate that the wheel s still unhal-
anced, 10 is evident thal incorvect weight was used
1o balanee the wheel. 11 the pointer is at the extreme
low position directly below the lTower weight, it in-
dicates thal too much weight was used. Should the
pointer be at the high position directly under the
lower weight, il indieates insullicient weight. Should
any changes in weight be found necessary, it is sug-
;’.‘t‘;teli that the wheel again be rechecked Tor sweuracy
after corrections have been made.

There may be some cases where it 15 necessary
to statically balance rear wheels to correct a hop-
ping condition at the rear end. To do this, the rear
wheels may be adapted to the static arbor by nse of
face plates, or vsed in conjunction with a perfectly
balaneed Tront wheel hiub and brake drum assembly.

WHEEL AND TIRE SPECIFICATIONS :
TIRE PRESSURE
TRUCE MODEL TIRK SIZK 1"y = — —
FRONT KEAT
La Ton 6.50 16 fi 30 40
14 Ton 157 i] 20 35
44 Ton 15* ] 20 35
13 Ton 7.50 20 b 40 L1
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GENERAL LUBRICATION

Tabrication of a truck is important to prevent
dam;tgc 1o mpv?ng parts duc to friction, heal or
foreign material. As all moving parts are not sub-
jected fo the same type of operating conditions the
lubricant fo be used 1s that which most nearly mests
the requirements of the part involved. In some places
excessive heal or cold is the problem o overcome,
n others it is extreme pressure, water, sand or gril.
The type of operating surface must also be taken
mto consideration as certain parts rotate or oscillale
un bronze bhushings, roller bearings, ball bearings or
cast iron bearings, Tach of the above conditions or
constructions make necessary the application of i
specialized labricant,

Lubricants are much cheaper than repair hills sl
shoulidl be applied regularly to secure o maximum of
usciul service from a truck, Consequently, it is of
equal importance that not anly the proper grade of
lubrican! be used hul that it be applied in accordance
with & definite schedule.

The chart at the end of this seetion shonld he re
ferred to for instructions on the mileage of applica-
ton and the grade and quantity of lubricant regquired
for all parts of the truck, A more detailed ae-
coumt of certain phases of lubrication is given in the
following paragraphs,

ENGINE
Oll Gauge

When siarting a cold engine, it will be noted that
the uil gauge on the instrument panel will register a
high il pressure. As the engine warms up, the pres-
sure will drop until it reaches a point where changes
1o higher speeds will raise the pressure very little,
if at all. '

If the oil pressure registers abnormally high after
the engine 1% Ihuruughl‘v warmed up, an inspection
should be made to aseertain if the o1l lines and pas
sages are “plugged.”

Lubrication
First 500 Miles -

Proper selection of the oil (o be used will add
much to the performance, reliability, economy and
lomg lite of an engine,

I is mportant that the recommended light ails he
used in the engine during the “breaking-in" period
as Lhey assure case of starting the engine; prompt
low of a sufficient quantity of oil to the bearings;
less friction hetween moving parts; less wear of
moving parts, etc,

The vrankease of the engme, as delivered from
the factory, is filled with 10-W enl. This should be
left in during the first 500 miles and then the crank-
case should be drained (while hot) and refilled to
the proper level,

After 500 Miles

After the first 500 miles the crankcase oil should
be selected to give the best performance for the

climatic and driving eonditions under which the
truck is heing operated,

Climatic Conditions

During the colder months of the year, an oil which
will permit easy starting at the lowest atmospheric
temperature likely fo be encountered should Le wsed,

When the crankcase is drained and refilled, the
crankcase oil should be selecied nol on the basis of
the existing temperature at the time of the change,
but on ithe lowesl lemperature anticipated for the
period during which the oil is (o be used.
1T oil 1s selected for existing temperatures, start-
ing trouble may e enconmtered due to slower crank-
ing speeds cansed by too heavy an oil.

The viscosity prade of crankease oil will, there
fore, gdepend npon the climatic conditions under
which the truck is operated.

Fall - Winter — Spring

The viscosity grade best suited for use in the en-
gine at the various temperatures is given under ref
crence Note 5 at the end of this section. Use the
grade indicated for the lowest temperalure expected.
Always use the lighter grade oil when in doubt.

10-W oil plus 109% kerusene is recommended only
for those territories where the temperature falls he-
low 10 degrees below zero for protracted periods.

Summer

The use of 20-W or SAK 20 vils during the sum-
mer months will permit better all around perfonm-
ance than will the heavier body oils, with no appre-
ciahle increase in oil consumption. '

IT SAE 20 or 20-W »il is not available, SAT, 30
oil may be used if it is expected that the average
prevadling daylight temperatnre will consistently be
above 9W0° K. R

Maintaining Qil Level

The 1 Gauge Rod
(Fig, 1)ismarked
“Full” or “Add Oil”
These notations  have
broad arrows pointing to
the level lines.

The oil level should
be maintained between
the two lines: ncither
going above the “lull”
line nor under the “Add
CHI™ hine.

Checle , the ol level
frequently and add ol
when necessary. Always
he sure (he crankease s
full hefore starting on a
long drive.

Fig, 1—0il Gougs Rod

When to Change Crankease Oil
Some oils have been greatly improved, driving
conditions have changed, and mprovements in eu-
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rines. such ax (he erankcase ventilating svstem, have
greatlv lengthened the life of good lubricating oils.
However, to insure continnation of best perform-
ance, low maiitenance cost and long engine life, it is
necessary to change (he crankcase oil whenever il
becomes contaminated with harmful foreign mate-
rials, Under normal driving eonditions draining the
crankecase and replacing with fresh oil every 2000
or 3000 miles is recommended. Under the adverse
driving conditions deseribed i the following para-
graphs, it may become necessary to drain the crank-
case oil more frequenily.

Driving over dusty roads or through dust storms
introduces abrasive material into the engine, Car-
huretor Air Cleaners deerease the amount of dust
that may enter the crankcasc. The frequency of
draining depends upon severily of dust conditions
and no definite draining periods can be recom-
mended.

Short runs in eold weather, such as city driving,
do not permit thorough warming up of the eagine
and waler may accumulate in the crankease from
condensation of moisture produced by the burning
of the fuel. Waler in the crankcase may freeze and
interfere with proper oil circulation, Tt also pro-
motes rusting and may cause clogging of oil sereens
and passages. Under normal driving conditions this
water is removed by the crankcase ventilator. But if
water accumulates it should be removed by draining
the crankease as frequently as may be required.

It is ulways advisable to let the engine reach nor-
mal operating lemperature before draining the
crankease. The beneht of draining s, 1o a large ex
tent, lost if the crankease is drained when the engloc
is cold as some of the suspended foreign matenal
will cling to the sides of the oil pan and willnot drain
out readily with the slower moving oil. |

Crankcase Dilution

Probably the most serious phase of engine oil de-
terioration is that of crankease dilution, which is the
thinning of the vil by [uel vapors leaking hy the
pistons and rings and mixing with the oil.

l.eakage of fuel, or Tuel vapors, into the oil pan
occurs mostly during the “warming-up” period,
when the fuel is not thoroughly vaporized and
Durned.

Automatic Control

‘Ihe Chevrolet engine is equipped with automatic
devices which aid greatly in mimmizing the danger
of erankease dilution,

Rapid warming up of the engine is aided by the
thermostatic waler lemperature control, which auto-
malically prevents circulation of the water in the
eooling system until il reaches a predetermined tem-
ptTEIlHTf‘,.

Thermostatic heat control on the exhaust mani-
fold, during the “warming-up” period, automatically
directs (he hot exhaust gases against the center of
the intake manifold, greatly aiding the proper va-
porization of the fucl.

The down-draft carburetor is an aid to casy start-
ing, thereby minimizing the use of the choke, Sparing

use of the choke reduces danger of raw, or unvapor-
ized, fuel entering (he combustion chamber and
lealcing into the oil reservoir.

An efficient crankease ventilating system drives off
fuel vapors and aids in the evaporization of the raw
fuel and water which may find its way into the oil
TESETYOIr,

Control by Truck Operator

Ordinarily the above automatic control devices
will minimize, or climinate, the danger of crankcase
dilution,

However, there are abnormal conditions of service
when the truck operator must aid in the control of
crankease dilution.

Short runs in cold wenther, such as city driving,
do not permit the thorough warming up of the en-
gine nor the efficient operation of automaltic control
devices. Tt is recommended that the oil be changed
more ofien when the truck is subjeet to this, type of
operalion.

Poor mechanical eondition of the engine, such as
scored cylinders, poor ring fil, “sloppy” or loose
pistons, [aclty valves, poor ignition, will increase
crankease dilution. Keep the truck in good me-
chanical-condition.

Poor fuels which contain portions hard to ignite
arid slow to burn will increase crankease dilution,
Use good fuel.

Water in Crankcase

Seriotis lubrication troubles may resull in cold
weather by an accumulation of walter in the oil pan,
This condition is, as a rule, litfle understood by the
truck operator. To demonsirate the chief cause of
water in the oil pan, hold a piece of cold metal near
the end of the exhaust pipe of the engine and note
the rapid condensation and collection of drops of
water on il. The exhaust gases are charged with
wiler vapor and the moment these gases strike a
cold surface, they will condense, forming drops of
waler, '

A slight amount of these gases pass the pistons
and rings, even under the must favorable conditions,
and cause the formation of water in the oil pan, in a
greater or less degree, until the engine becomes
witrtil, When the engine hecomes thoroughly warm,
the crankcase will no longer act as a condenser and
all of these gases will pass out through the crank-
case ventilator system.

Shert runs in cold weather, such as city driving,
will aggravate ihis condensing action.

Corrosion

Practically all present-day engine fuel contains a
stall amount of sulphur which, in the state in which
it is found, is harmless ; but this sulphur on burning,
forms vertain gases, a small portion of which is likely
fo leak past the pistons and rings and reacting with
water, when present in the crankease, forn very
corrosive acids. T'he more sulphur in the fuel, the
greater the danger [rom this type of corrosion. This



is a condition which we cannot wholly avoid, hut it
may be reduced to a minimum hy proper care of the
engine.

As long as the gases and the internal walls of (he
crankease are hot enough to keep waler vapor from
condensing, no harm will result: but when an en-
gine is run in low temperatures, moisture will col-
lect and unite with the gases [onmed by combustion ;
thus, acid will he formed and is likely o canse
serious etching or pitting. This etching, pitting or
corrosion, when using fuel containing considerable
sulphur, manifests itself in excessively rapid wear on
piston pins, camshaft bearings and other moving
parts of the engine, oftentimes causing the owner to
blame the truck manufacturer or the lubricating oil
when in reality the trouble may be traced back to the
character of fuel used, or a condition of the engine,

Fslli:h ag excessive blow bys or nnproper carburetor
atl justment,

SAE Viscosity Numbers

The viscosity of a lubricant is simply a measure
of ils body or Mudity, The oils with the lower SAE
numbers are lighter and Mlow more readily than do
the vils with the higher numbers. '

The SAL viscosity numbers constitute a classifi-
eation of lubricants in terms of viscosity or fuidity,
but with no reference to any other characteristics or
properties.

The refiner or marketer supplying the oil is re-
sponsible for the quality of its product. His reputa-
tion is your hest indication of quality,

The SAL viscosity numbers have been adopted by
practically all oil companics, and no difficulty should
be experienced i oblaining the proper grade of
lubricant to meet scasonal requirements,

REAR AXLE AND TRANSMISSION

The rear axle and tranamission case are filled with
DAL 9 Universal (rear lubricant at the factory
this being satisfactory for “vear around’ use.

Although SAL 90 grades of lubricants are recom-
mended for “year around” scrvice, whenever ex-
tremely low or high temperatures are encountered
for protracted periods, or when the truck is ex-
cessively overloaded or subject to other severe sery-
ice conditions, the reeommendations given in ref-
erence notes | and 2 at the end of (his section should
Le followed. -

“All Purpose” or “Universal” Gear Lubricants

Due to the inerease in the number of truck manu
facturers using Hypoid Rear Axles, “All Purpose”
or “Universal” Gear Lubricauls have been devel-
oped.

These lubricants can be satisfactorily used in
truck rear axles, transmissions, sleering gears, and
universal joints requiting a fluid lubricant.

“All Purpose” or “Universal” Gear Lubricants
must be manufactured under carefully-controlled
conditions and the lnbricant manufacturer must be
responsible for the satisfactory performance of his
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product. His reputation is your hest indication of
quality,

Lubricant Additions

The lubricant level in these units should be
checked per iut‘ﬁruﬂy.

1t is recomumended (hat any additions required to
bring up the lubricant level be made, using the same
typc of lubricant as in the hull:-'-ing.

Lubricant Changes

While seasonal changes of the lubricant are not re-
quired, it is recornmended  that the honsing  he
drained and reflled with the recommended Tubrieant
al leas! lwice o YUHT, OT eVeTy ﬁ,ﬂﬂﬂ foy Iﬂ,ﬂ{n) miles.

It may be nccessary and desirable 1o doun rear
axles and transmissions m trocks subject to severe
service more frequently than recommended above,

CAUTION—Use a light flushing oil to flush out the
hougings when draining. DO NOT use water,
steam, kerosene, gasoline, alcohol, ete.

OIL FILTER

The drain plug on the hottormn of the oil filter
should be removed perindically 1o drain off any
water or sludge deposit trapped in the llier. The
filter elernent should be replaced every 8,000 to
10,000 miles, or when the oil gauge rod shows the
oil to be dark.

OIL BATH AIR CLEANER

About once every 2,000 miles or oftener if the
truck is being operaled where an unusual amount
of dust and dirt is in the air, remove the o1l bath
air Cleaner and emply out the old oil and accumun-
lated dirt. Wash oul with elean gasoline and wipe
dry. Wash the filter clement by slushing up and
down in clean gaspline. ey thoroughly and fill the
body with SAE 50 viscosity oil according to insirue-
tions given on the cleaner. Air cleaner oil capacitics
vary, and it is extremely important that the correct
amount of oil be installed for satisfactory perform-
ance. SAK 50 viscosity ail is satisfactory for sum-
mer or winter use, however, in certain localities
where exceptionally cold weather 15 encountered [or
protracted periods of time, an oil of lower viscosity
shouli] Tre used, 5

SHOCK ABSORBERS

The shock absorbers should be kept filled with a
low viscosity (light body) shock absorber fluid that
Ias & pour Lest not higher than 30° below zero.

The same fuid is used hoth summer and winler
aid will hiave similar operating characteristics the
year ﬂr{:‘und.

The shock insulation fluid recommended should
hitve o viscosily of from 70 to B0 seconds at 100° v,
( Sayboldt Universal} and should not exceed 975 to
1,000 secomds at 20" 7, This type of fluid 1s carried
by all Chevrolet 1ealers.
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NOTE—Do not. under any circumstances, use a

shock Insulation fluid heavier in viacosity. or

body, than that recommended above. Heavy body

fluids are detrimental to the proper functiening at
. the unit.

STEERING GEAR LUBRICATION

The steering gear is filled al the factory with
all-season gear lubricani. Secasonal change of this
lubricant is unnecessary and the housing should not
he drained, Whenever required, additions should be
made using steering gear lubricants marketed by
many oil companies, “All Purpose” or “Universal”
gear lubricants or chassis lubricants,

A pipe plug is inslalled at this point lo prevent
over-lubrication, generally vecasioned by the use of
a pressure gun.

Owver-lubrication of this unit might resull in fore-
ing hibricant up the steering gear tube fo the horn
button and steerimg wheel.

PERMANENTLY LUBRICATED PARTS
Water Pump

The water pump bearing is of the permanently
sealed and lubricaied type and requires uo lubrica
tion throughout ils lile.

Cluteh Throwout Bearing

The cluteh throwout bearing is packed with lubri
cant al the time of assembly and requircs no furthe:
artention. Upon remeoval tor clateh overhaul, how
ever, lhe recess in the throwout hearing collar should
he cleaned and repacked with a high-melling-point
lubricant,

Clutch Pilot Bearing

No lubrication of the clutch pilot beaving is neces

cary nnless the clutch is being overhauled, al which
time it should be removed from the crankshaft,
cleaned, inspected and repacked with a small wmount
of high-melting-puint lubricant.

CHASSIS LUBRICATION

For complete chassis lubrication consult the lubri
cation charls and Lgs. 2 and 3 to which the “]':t'-y"
numbers refer, These charts indicate the location of
the units to be lubricated, capacity, type of lubricant,
grade and mileage of lubmication or change.

The term “Chassis Tubricant” as used in this
manual, describes a senn=llwid lubrican! deﬂiguv_d for
application by commercial pressure gun equipment.
For its composition refer o specthcation note i
at the end of the lubrication chirt,

Wheel Bearings

To lubricate the front wheel bearings, remove the
drive flange and wheel hub accarding to instructions
given in Section 3 of this Manual. Wash all old

_grease from (he bearings and hub. Hand pack the

hearings with Marfak lubricant or its equivalent,
using No. 2 in Summer and No. 1 in Winter, In
addition, distribute one pint of lubricant in the space
hetween the bearings in (he wheel hub. Reassemble
wheel hub and adjust bearings according to instruc-
tions given in Section 3 of this Manual.

To lubricate the rear wheel bearings, remove the
rear axle shaft and wheel hub according to instruc-
tions i Section 4 of this Manual. Wash oul the old
lubricant and hand pack the bearings with Marfak
lubricant or its equivalent, using No. 2 in Summer
and No. 1 in Winter. In addition, distribute one
pint of lubricant in space between the bearings in
the wheel hub,
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Lubrication Charts showing
the location of lubrication
points and also the kind and
quantity of lubricant to use
will be found on the follow-
ing pages.
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REFER TO CHASSIS LUBRICATION

— i ———

Fig. 2—1%- and %¥3-Ton Trock Lubrication Chart

CHART FOR CORRECT LUBRICANT
AND DETAILS OF APPLICATION

LUBRICATING LEGEND
— e = Lilon Wuck only
=== 34tun tuck only
— L. and Si-lon trucks
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AND

Ya

TON TRUCKS

Grace Recommendsd

Loczlen Hew Applied Capacity Lubricant {S‘ﬁ;?f;f‘ islf-? Miles
Moeezd Summer Nota
Front Spring Shackles 2 Fittings each sice _— Chassis B Na, 2 — L0
Generator 1 @il Cup each end | —— Engine Dil —_— S.4E. 30 & 1,000
King Fia 2 Fittings— | — Chassis B No. 2 - 1000
top and bottom |
Tie Rod 1 Fitzing each end - —_ Chaszsis B Neo. 2 - 1.000
| Bqts i
Crankcase Filler Neck— {when fler Engine 01l — —_— 3 Change 2,000-3,000 Miles
Right Side 1= drained [Check Daily—Keep Up Level}
BL5 qesi
Front Wheel Bearings Hard Pack —_— Marfzl or equivalent B No.2 e 10,000
Steering Connecting Rod 1 Fitting ezch end _ Chassis B No. 2 _— 1,000
Carburetor Pump Remove Drust Cover, —_—— Engine Chl o S.AE. 3 - B 6,000
Arm Shalt Saturzte Felt Ring
Front Spring Rear Eve Bolt 1 Fitting each side Chassis B No. 2 — 1.000
Sieering Gear Filler Hole— — Universal Gear A S.A.E. o0 4 Checls every 1,000 miles and
Top of Housing . add lubricant if reguired
See [nstruc-
Air Cleaner Remove Cover tions on Engire Oil —_— S.AE. 50 & 2,000 [Check every day under
Cleaner extreme dust conditions;
Bady
Throttle Bel. Crank At Bell Crank Shait e Engine (nl — SAE 30 5 G 0
Brake Master Cylincler Filler Hole—Top of I pt, Hydraulic Brake Fluid — _ — 1,000 mile inspection
Master Cylinder
Rezar Spring Front Eye Bole 1 Fitting each side e Chazsis B Ne. 2 — 1,000
Rear Spring Seat 1 Ficting each seat _— Chassis Na. 2 —_— 1,00
1% Ton Trucks onlyi
Rear Spring Shackles 2 Fittings each side - Chassis B Nao. 2 —_— 1,000
Change B.000-10,000 miles
Kear Axle Housing Filier Hale in 4L nes. Universzl Gear A S5.AE, 9 1 {Check every 1,00 miles and
Different:al Cover ’ add lubricant il required)
Hear Universal Joint and
Prapeller Shait Slip Joint 1 Fitting each joint _ Transmissicn or A 5A.E. 0 3 1,000

(34 Tor Trucks only;

and slip join:

LUniversal Gear

£0T - 0 — NOILYDMUNT TYHINID
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| | Grade Recommended .
Locatinn Haw Applicd Caparity Lulwicans E i |. ﬁ;; Miles
Nutes) Sammer Winger Nats
Intermediate Universal Jain: .
| and Propeller Shalt Slip Joiat 1 Fitting each joint — Transmussion or A SAE. D] SAE 9 3 1,000
| i34 Tor Trucks oely! and slip joint Universal Gear |
| Shack Absorbers Filler Hole— —_— Shock Absorber Fluid — —_— —_— — 4,/HM) miles or 6§ months
Tap of Housing
Transmission )
3-Speed Filler Hole 115 prs. vy No. oprional Charge 6,000-10,000
4-Speed Filler Hole 514 prs. 308 1 A SAE 90 |SAE D 2 (Check every 1,000 miles and
or Universal Gear add lubricant if reuired?
Starting Motor 1 Oil Cup G | Engine Cil SAE 30 |SAE 10 il 1,000
[gnition MMstributor 1 Grease Cup— _ Martak or C No. 2 No. 1l 1,00
Fill and turn down | Petrolatum A |
I

801 - 0 — NOILLYDMHENT TYHINID
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LUBRICATION SPECIFICATION AND REFERENCE NOTES

The following “Specification Notes” and “Reference Notes™ apply lo the 12 and ¥4-Ton Truck
Tubrication Chart shown on pages 0-106 and 0-107; they also apply to the 174-Ton Truck Lubri-

calion Chart shown on pages 0 111 and 0-112.

A,

n.

4

SPECIFICATION NOTES

See Federal Stock Cdtalopue or General Schedule of Supplies, 14-1L-184, also cirenlar
letter Na, 78,

See Contract Bulletin No. 123, Subject  Q.M.C. Contract for Greases Lubricating,
Mineral (for Automative Use) Othce Q.M. General. Scpt. 14, 1940,

See L. 5. Army Specihcations No, 2-67 or Foderal Stock Catalogue No. 51-P-364.

REFERENCLE NOTLS
For Rear Axle Housing— For extremely low temperatures Class 1 Universal Gear
Lubricant may be used,

For ‘Transmigsion—Summer When temperatures are very high or for severe
service conditions S.A.E. 140, Navy No. 115031201120 5180 may be used or
Clauss 3 Universaul Gear Lubricant.

For Transmission—Winter—Extremely low temperalures C5,AE, 80, Navy No.
3065—1080 or S.ALE. 90 to which has heen added 107, to 207, vranslormer oil Navy
Na. 9015 may be used or Class 1 Universal Gear Lulricint.

Propeller Shalt Universal Joints—Summer—When temperatures are very high
S.AF. 140, Navy No. 1150—3120—1120 51560, may be used or Class § Universal
Gear Lubricant.

Steering Gear —~When remperatures are very high, Class 3 Universal Gear Lubricant
may be used.

6. Engine Crankcase—Use Navy Noor S.AE, Na ail for temperatures indicated in
the following chart.
Armesphevic F'emperatures Nuvy Na. S.A.E. No.
Ahove 007 Foou oo iiiaaennns 3085 30
iyt Bl R N e g S 3060 20 ar 20W
10" 82" F...... R T T 3050 20W
Plus 10° I, to Minus 10" F............. . 2110 10w
2110 plus 10W plus
Below Minus WI* Foo .o iiiiiiniiinininiivinis 109 No. 045 | 107% kerosene

0il Barh Air Cleaner—When exceptionally cold temperatures are encountered use
S.AGE, 30 Navy No. 3086 or 5.A.E. 20 Navy No, 3050,
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REFER TO CHASSIS LUBRICATION
CHART FOR CORRECT LUBRICANT
AND DETAILS OF APPLICATION

1'%.Ton Track Lubriomtion Chart

Fig.

15
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Section 11

CHASSIS SHEET METAL

The Front Knd Sheet Metal Assembly is attached

to the radiator support at the tfront and to the run-
ming hoards and cowl at the rear,

The radiator support is fastened (o the frame

front cross member by two bolts through a rubber
mounting, This method of mounting prevents frame
distortions from being transmitted to the front end
sheet metal assembly when the vehicle is being
driven over uneven terrain, '

Remeval as a Unit

1.
2.

:'H.E‘

Remove the hood and raudiator brace rods,

Drain the radiator and disconnect all hose con-
nections,

Discomnect clectrical wiring at ithe  junction
block on each side.

Remove fender to running buard bolts, also the
fender (o cowl bolls on each side.

Remove the front bumper at frame horns.

Remove the nuts from the bolts which attach
the vadiator support 1o the frame front cross
member and remove the holts,

Slide the front end sheet metal assembly for-
ward until the fan shroud (on 1'%4-ton models
only) clears the fan blades, then lift the us
sembly off the chassis,

Fender Removal

1.
2.

Raise the hoomd,

Disconnect electrical wiring at the junction
blacl,

3.

Remove bolts which attach fender to running
boards.

Remove bolts which allach fender and fender
skirl ta cab cowl

Remove bolls which attach fender to radiator
grille and lift off the fender and skirt,

Replacement of the fender is the teverse of the
remaval operalions,

Radiator Core Removal

I

Z:

6.

Remove hood, and radiator brace rods.

Dirain the radiator and disconneet all hose con
neClions,

Remove wiring harness from clips that hold il
to radiator support and also to top tank of
radiator.

On models equipped with radiator shroud, re-
move fan blades.

Remaove six eap screws (three each side) that
hold radiator core to radialor support.

Tip top of radiator backward and work past
fan (12-ton models) or past pump (on 114 ton
madels), and hift up and out.

Headlamp Removal

1.

2.

3.

Disconnect electrical wiring at junction block.
Reaching under fender, pull wiring out.

Remove three nuts from bolts holding headlunp
to fender, two al fronl and one at rear.

Lift headlamp from fender,
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TON TRUCKS

Grade Recommended

Key Locaiion How Appliod Capacily Lubiricant E‘: Miles
. Summer Winter Hate
1 Front Spring Skackles 2 Fittings each side — Chassis B No, 2 MNa. 1 — 1,000
2 Generatar 1 Oil Cup each entd —_— Engine 01l —_ SAE. 30 |SAE 1D 5 1.000
K King Pin 2 Fittings— —_— Chassis H No. 2 MNa. 1 - 1,000
top z2nd bottom
4 Tie Re<d I Fitting exch end —_ Chassis B No.2 | Na.1 —_- 1,000
_ Kqts.
5 Crankease Filler Neck— {when nlter Engine Cil _ — _— 3 Change 2 000-3,000 Miles
Right Side is drainerd {Check Daily—Xeep L'p Levell
Tleausd
6 Front Whee! Bearings Hand ack —_— Marfak or equivalent B Na. 2 MNo. L _ 10,000
T Srezring Connecting Rod 1 Fitting each end — Chassis B No.2 Na. L — 1,000
s Carburetor Pump Remove Diust Caver, —_— Engire Oil _— SAE. 30 |SAE. 19 5 6,000
Arm Shalt Satarate Felt Ring
9 Frone Spring Rear Eve Bole 1 Fitting each side — Chassis B No. 2 No. 1 — 1,000
19 Steering Gear Filler Hala— o Universal Gear A SAE B0 |SAE D 1 Checke avery 1000 miles and
Top of Housing add lubricant if required
11 Air Cleaner Remave Cover 1pt. Engine Oil -— SAE B0 | SAE 50 G 2000 (Check dailv under
extreme dust conditions)
12 Throttle Bell Crank At Bell Crank Shait —_— Engine Oil _— SAE 30 |SAE 10 B i (00
13 Brake Master Cylinder Filler Hole—Top of 1 pt. Hydraulic Brake Flud — — —_— s 1,000 mile inspection
Master Cylimder
14 Rear Spring Front Eve Beolt 1 Fitling ezch side —_— Chassis B No.2 Noa. 1 — 1,000
13 Rear Wheel Bearings Fand Pack — Marlak or equivalent No, 2 No. 1 _— 10,000
16 Rear Sprong Shackles % Fittings each side Sm— Chassis B No. 2 Noo 1 _ 1,000
. Change 6,000-10,000 miles
17 Rear Axle Housing Filler Hole in 11 pts, Liniversal Gear A SAE 80| SAE B0 1 (Check every 1,000 miles and
Iiflerential Cover add lubricant il required)
18 Universal Joint and 1 Fitting each joint —— Transmission or A SAE 90| SAE. 2 3 1.000

Propeller Shaf: Slic

and sliz joint

Unversal Gear

111 -0— NOILYDHINT TYHINID
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Grode Recommended I |
Ly Location How Applicd Capacily Lascdeant 1 a"}' Miles
Summ.er I Wonicr ol
19 Shock Absorbers Filler Hole— _— Shock Abeorber Fluid _— _— _ - - 6,000 miles or § months
Top of Housing
Nzvy No. optional Change 6,000-10.000 miles
20 Transmission Filler Hole— 514 pts, F0R0-3100. 1100 a SAE 9 |SAE 90 2 (Check every 1,001 miles and
Rigat Rear Side or Universal Gear add lobricant il required)
21 Starting Mocor 1 Oil Cup e Engine Dil - SAE 30 |SAE 10 i L.oop
22 lgnition Distributor 1 Grease Cup— _—— Marlak or e No.2 No. 1 —_ L,0an
Fill and turn down Petrclatum A

Z11 - 0— NOLLYDMHENT TYHANID
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Section 12
ELECTRICAL SYSTEM

The electrical system consists of a bhattery, gen-
crator, current and \'Gltag‘l: regulator, starting
motor, ignition apparatus and lighting syvstem con-
neclted by wiring harnesses, -

The wiring harnesses are protected with flexible
conduit to prevent chafing at points where contacts
are made with the body and chassis. The wiring is
adequately supported by clips, and where necessary,
rubber grommets are used (o prevent chafing, All
terminals are seeurcly soldered to wires to provide
good clectrical connections.

L the maintenance of the eleetrical system, the
most important single factor is 1o keep all con-
nections clean and tight. Lovse or corroded con-
nections will cause run down batterics, hard start-
ing, and dim lights. Regular inspection of all
electrical connections is the best safeguard against
failures in the clectrical systen.

BATTERY

The battery is a 15-plate, 6-volt battery having
a rated capaeity of 100 ampere-hours. It 18 mounted
in a sturdy hanger and attached to the right side rail
where it is ensily removed or serviced by means of
an inspection cover located in the floor hoard. To
remove the battery, it is necessary to loosen the
hanger through holts, disconnect the ground strap
and positive eable, then lift the battery up through
the inspection cover hole.

The battery should be checked once a week to
obtain maximum scrvice. Test each individual cell
with a hvdrometer, amd at the same time add
distilled water, Each cell is equipped with a non-
overfill eap to prevent over-hlling the cell with
resultant loss of electrolyvte. This device comprises
a lead sleeve which 1s threaded in 1ts inner diameter
for the filler cap, When the cap is serewed down
into place, the lead sleeve is lifted and held in the
upper position, uncovering the vent hole for the
battery cell. This permils the gases (o escape
through the vent in the cap as shown in Fig. 1.

VENI PLUG SCREWED INTO

Ay VALVE RAISES IT, FERMITTING
C’ { ﬁ AR AND GAS TO ESCAPE.
o ALSO Allows apuen
WATER TD COMBINE
WITH ELECTHOLYTH AT
THE CORRECT LEVEL

TOP OF PLATES

Fig. 1—Battery Cell Cap in Position— Vent Open

When the vent ecap is removed for checking or
filling a1 cell, the lead sleeve drops down by its own
weight and covers the vent hale 1o the L{-Il, and
the bottom of the sleeve is then within 14" above
the top of the plates. Water may then he u'idm_l 1o
the battery until it reaches the bottom of the sleeve;

the air is then trapped in the expansion chamber of
the cell because its vent hole is covered, lig. 2,
thus preventing any further filling of the battery.
When the fller cap is replaced, the cell vent is
automatically opened as explained in the foregoing.

WATER SEAL “ VENT PLUG

VENT FLUG REMOVED AND
!_CII.I. FILLED TO PROPER LEVEL

== E -q )

T T
i e I B IO L ¥ o - A _i,J'_""'.

ry rw-nn AR i = ! B
fa | s D, =y \E-ARAD VAW (T
I.r— ———— ———————— RO
- 108 OF FLATES kL

VALVE SEAT

.

Fig. 2—Battery Cell Cap Removed—Vent Closed

When batteries are removed [rom curs or trucks
for charging, the batterv is properly vented when
the eell caps are screwed tightly in place. This note
appeiars on cach cap: "Keep Plug Tight While
Charging.”

Where cell caps are left off batteries on the
charging line to facilitate periodic checking  of
speeific gravity, proper venting mayv be accom-
plished by lifting the lead sleeve of each cell and
turning 1t clockwise or Lo the right so that the two
tangs of the valve rest on the raised lip of the seat.
o not fill the battery with distilled warer when
the lead sleeve is in this position.

To check the battery and fill it with disrilled

water, lift off the inspection coyer and remove the
vent caps from the hattery. Check the apecific
gravity of cach cell with a reliable hydrometer, A
fully charged batrery will show a reading of 1.275
to 1.300. A completely discharged battery will show
a hvdrometer reading of approximately 1.150.
Should a hvdrometer reading be between 1,200 and
1.240, the battery should be recharged and the
eiuse of the partially discharged condition investi-
rared.

Aller testing, the battery should e Glled with
distilled water as explained in the foregoing in-
alructions.

The battery terminals must be kept tight and
free of corrosion, because loose or dirty lermivals
will cause the battery to become discharged due to
inereasing the resistance of the charging circuit, To
clean the cable terminals remove them from the
Dattery, serape all corrosion from the inside ol the
terminal and then wash them off in a strong
ammonta and wiater solution,

Battery must be kept tight in its hanger at all
times to prevent physical damage to the elements
inside the battery,

THE GENERATOR

The [unction of the generating system may be
summed up as follows: 1t converts a small amount
of mechanical energy from the engine into eclec-
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trical energy which 35 carnied through the wiring
to the battery where it is stored for Tuture use. In
actual operation some of the encrgy may be used
dircetly Trom the generator, bat for explimatory
purposes it is assumed to flow from the generator
to the battery and then be drvwn from the latter.

The penerator used on this truck is a two-brush
shunt wound machine controlled by a combination
current and voltage regulator of the vibrating tyvpe,
The two regulating units operate mdependent of
cach other.

The voltage regulator eontrols the maximum
voltage of the generator and keeps it from exceed-
ing a predetermined value fixed by the setting of
the reculator. The actual charping rate to the bat-
tery varies, depending on the state of charge in the
battery,

The current repulator controls the maximum
amperage oulpul of the gencrator and prevents it
from exceeding 25 wimperes, which s the setting of

the current regulator, therehy preventing damage
to the generator due Lo overload.

The shunt wound generator controlled by ecur-
rent and voliage regulation 15 an ideal generating
unit which has the ahility to supply the necessary
current for lichts and accessories 0 oaddition Lo
charging the hattery.

Maintenance

The twao hinge cup oilers should be supplied wirth
8 to 10 drops of light engine oil every 1000 miles
ol operation. Do nat oil excessively.

At regular intervals, the cover band should be
removed and the commutator and hrushes in
spected. 1 the commutator is dirty it may be
cleaned with No, 00 sandpaper, then blow aut the
dust. Never use emery cloth to clean commutator,

IT the conmutiator is rough or has high mica, the
generator should be disassembled and the commu-
tator turned down in a lathe and the mica undercut,

Fiy. 3 Layoul al Generalor Parls

'I—i";.lllljl' E—Cammuratar End Frame
Ze=Fun (Patt of Pulluy) FI‘J'\WI
A—Trame, Dirive knd S—"Thraugh Holl

10—Pule Shuoe
4—Ficld Frame 11—Finld Cails

S—Band |2~—?wdl T
f—Frame with Plag, :.:‘:Hl]’::*w::hrr anner
Commutster End 15— Lotkwasher

7—Fnd Frame Cover Gaslet lo—Nut

17—Nut 2b—Armature

18—Warzher 27—Teuninal Stud and Lead
19—Bpucer Collar 28— lnsulation Washer

20— Retlaines 28—Flar Wagher

2l=—Iall Washer 30— Luckwasher

22—RBearing Jl—Nut

23—PRHutainer Plate Uasket 32— Hrush

33—Urush Arm
J4—Brush Spring

24-—Retuiner Plate
25—Kuy



Worn brushes should be replaced. Brushes may
e scated with a brush scating stone (available
through United Motors Service). 1t is made of an
abrasive material which, held against the revalving
commutator, carries under the brushes and scats
them in a few seconds, When brushes are seated
the dust should be blown out with compressed air.

Low or No Charging Rate

With this condition it is necessary to determing
whether 1he trouble lies in the charging circuit,
regulator, or gencrator,

1. Check the circuit for loose connections, cor-
roded battery terminals and loose or corroded
ground strap. The high resistance resulting
from these conditions will preveni normal
charge from reaching the battery. If the entire
charging circuit i in good condition, then
either the regulator or gencrator is at fault,
With a jumper wire connect the field and arma-
ture terminals of the generator. Incrense the
generator speed momentarily and check the
output. If the output increases, the regulator
requires attention. If the output does not
increase, a further check is necessary.,

3. Remove the armature wire from the generator
amd connect the held and armature terminals
with @ jumiper wire, Increase the generator
:q'u-r:'l mmuoutaril_\' and flash the armature
terminal with a serew driver or a pair of plicrs,
If no spark oceurs the trouble is in the genera-
tor and it should be removed and overhauled.,

2

Removal of Generator

Disconnect the feld, armature and ground wires
from the generator. Remave the generator brace
nut, fan belt and bracket bolts, then remove the
generator from the engine.

DISASSEMBLY

Place the generator in a bench vise., Use the visc
as a holding fixture only, being carelul not to pineh
the generator frame. Remove the generator pullev,
Remove the commutator cover band, brush lead
machineg screws, through bolts and commutator
end frame assembly Trom the generator.

Remove the drive end frame and armature assem-
bly. Remove the drive end bearing inside retainer
plate, drive end bearing outside space collar and
felt washer from the armature shaft, The drive end
bearing should then be removed from the end of
the armature shaft. Remove the drive end bearing
inside spacer washers, retainer plate and gasket.

With the generator completely  disassembled,
wash all parts in cleaning solvent,

The illustration (Fig. 3) shows a layout of the
generator parts.

Testing Generator Parts

Ficld Coil T'est for Continuous Circuit: Discon-
nect grounded end of Geld winding from generator
frame. I'lace the test prods on the ficld coil leads as
shown in Figure 4. I the test lomp lights, the held
coils are OK. If the test lamp does not light, the
lieled coils are open-circuited and should be replaced.

Field Coil Test for Ground: Place one test prod
on the generator frame and the other on the feld
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Flg. 4—Tield Coil Test for Continuous Cireuit

terminal. (See Fig. 3.) If the test lamp Lights, held
coils are grounded and should be replaced. I test
lamp does not light, ficld coils are OK.

Flg. 5—Fisld Cgil Test for Ground

Field Coil Balancing Test: Slide the insulation
off the soldered connection between the two feld
voils. This test is made with a battery, an ammeter
and two leads, Place one test lead on the soldered
connection and the other on one end of the held
coil. (See Figure 6.) Take a reading on the am-
meter. Remove the lead from the end of the field
coil and place it on the end of the other field coil
and take a reading. IT one held eoil draws more
current than the other, there 1s an internal short
in the feld coil and the eoil thar draws the most
current should be replaced.

‘ Flg. 8- Fiold Coll Test for Internal Short
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Brush Lead to Generator Negative Terminal
Test for Continuons Cireuit: Place test prods, one
on end of wire and the other on the terminal as
shown in Figure 7. 10 the test lamp lights, the wire
is OKL If test lamp does not light, the wire is open
circuited amd should he replaced.

Fig. 7—Terminal Test for Continuous Clreull

(zenerator Negative Terminal Test for Ground:
I"lace one test prod on the terminal and the other
on the generator frame, (Figure 8.) 11 the test lamp
lights, the terminal insulation is broken down and
should be replaced. Tf the lamp does not light, the
insulation is UK.

Main Brush Test for Ground: Place test prod
leads—one on the negative brush and the other on
the end frame. (Figure 9.) 10 the test lamp Lights,

Fig. 8—Terminal Tes| for Ground

the negative brush holder is grounded and it should
be replaced. Il the (est lamp does not light, the
brush holder is OK.

Brush Holder Spring Tension: Cheeck to see that
the brush holder springs have enough tension 1o
hold the brushes snugly against the commutator,
Proper tension is from 24 to 28 oza. Check hrushes
for wear and condition. Replace if necessary,

IFront Bushing Fit: Check the At of the armature
shall in the front &ushing and 1l this hushing is
worn, replace.

Armature Test Tor Ground: Place the (est prod
leads, one to the armature core and the other #
the commutator bars as shown in Iigure 10,

Fig, 9— Negative Brush Holder Test lor Ground

the test lamp Lights, the armature is grounded and
should be replaced. If the test lamp does nort light,
the armature is QK.

Fig. 10-—Armalure Test for Ground

Armature Test for Short: Place the armature on
the growler, and with a saw hlade aver the arma-
ture core, rotate the armature and test. (See Figure
11.) If the =saw blade does not vibrate, the arma-
ture is OK. If the saw blade vibrates, the armature
is short cirenited. To determine whether the arma-
ture windings or the commutator is shorted, clean

Fig. 11—Armature Test for Short



out hetween the commutator bars and recheck the
armature. If the saw blade still vibrates, the arma-
ture is short-cireuited and should be replaced.

Armature o Commutator Leads: Cheek to see
that the armature to commutator leads are prop
erly soldered to the commutator. Loose leads should
be resoldered using rosin Hux,

NOTE--Never use acid flux when soldering elec-
trical conneclions.
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Matoring Generator: With a battery and an
ammeter in the circuit as shown in Tigure 13, con-
nect the field and acmiture terminals with a jumper
lead; place one lead on gencrator terminal and the
other to the ground. This will operate the gencrator
as & motor. The ammeter reading, with the gener-
ator running, should be from 4 (o 6 amperes.

NOTE—It is good practice, after replacing a gener-
ator on the car. to use a jumper lead to momentar-

Fig. 12—Undercutting Mica

Commutator: Check the commutator for rough-
ness, and if rough, turn down on a lathe until it iy
thoroughly cleaned up, after which sund off with
00 sandpuper. Undercut the mica, as shown in
Figure 12, and again check the armature on the
growler.

Reassembly

After the parts have been thoroughly tested
and inspected and worn or damaged parts repluced,
reasgemble the generntor as follows:

1. Assemble the drive end bearing outside retainer
and felt washer to the drive end frame.
Lubricate the ball bearing with Petrolatum or
vascline, then assemble the hearing gasket and
inner retainer plate (o the drive end frame, In-
stall the three screws with lockwashers and
lighten them securely,

2. Place spacer washer on armature shaft and
press armature shaft into bearing in drive end
[riame. Assemble space collar on armature shaft,
Then install woodruft key in shaft and assemble
fan and pulley, flat washer, lockwasher and
nut to armature shatt. Tighten nut securely.

3. TInstall serew in field ground connection and
tighten it securely, then assemble armature and
drive end frame to field frame.

4. Assemble commutator end [rame to field frame,
install the through bolts and tichten them se-
curely,

5. Install new brushes in the brush holders and
vonnect the ficld leads.

6. Lubricate the commutator ¢nd bearing with
engine oil.

Generator Tests

After the generator is completely  assembled,
and before it is installed on the car the following
test should be made:

Ay

Fig. 13—Moioring Gener

ily connect the battery terminal of the regulator
with the generator terminal. This sends a current
through the generator windings, assuring that it
will build up in the proper polarity.

CURRENT AND VOLTAGE REGULATOR
CONSTRUCTION

In discussing the construction of the combina-
tion current and voltage regulator, we will cover
the voltage regulator first, (hen the current regi-
lator.

VOLTAGE REGULATOR

‘The voltage regulator unit consists of an iron
core, which with its windings forms an clectro
magnel. The voltage winding consists of a lurge
number of turns of hne wire. One end of this
winding is connected v the generator (GEN) fer-
minal of the regulator and the other end of the
winding is grounded. This winding is known as a
voltage coil hecause it is connected directly across
the generator armature at all times and is sub-
Jjeeted to the genvrator voltage, Tig. 14.

-[oiaet ton -

&

Fig. 14—Regulator Veliage Ceil
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The series winding on the core consists of a few
turns of larger diameter wire, one end of which
15 connected to the field (F) terminal of the repu-
lator and the other end to the upper point mount-
ing of the current regulator, Fig. 15, This winding

Fig, 15—Voliage Regulgtor Beries Coll

is known as a series coil because 1t is connected in
series with the shunt field of the generator.

An iron armature which carries one of the regu-
lator points is mounted over the magnet core, and
is hinged to the regulator body., The other point
is mounted to the regulator body. I'wo coil springs
are altached between the armature and body to
hold the rogu!at-_ur points closed when the regula-
tor 18 not operating.

Two ficld resistance units arc mounted on the
regulator. However, only the lower resistance unit
functions with the voltage regulator. One end of
this resistance iy connected o field (F) terminal
of the regulator and the other end is grounded,
Tg. 16.

Fig. 16—Hegulator Resislance Units

CURRENT REGULATOR

The current regulator unit consists of an iron
core, over which is wound a few turns of com-
paratively large wire. One end of this winding is
connected to the generator (GEN) (erminal of the
regulator and the other end is connected to the
serivs winding of the circuit breaker. This wind-
ing is known as a series winding because it is con-
nected in series with the generator armature and
all the charging current must pass through it as
shown in Fig. 17.

A iron armature which carries one of the regu
lator points is mounted over the magnet core, and
is hinged to the regulator body. The other point is

Fig. 17—Currant Regulaler Series Coail

mounted to the regulator body, Two coil springs
are attached between the armature and hody o
hold the regulator points closed when the repula-
tor is nol operaling.

The two held resistance units function in paral-
lel with the eurrent regulator. One end of each
resistance s connected to the feld (1Y) terminal
ol the regulator. The other end of the lower resis-
tance is grounded directly, while the other end of
the upper resistance is conneeted to the eurrent
regulator armature and grounds through the voli-
age regulator points when the current regulator
points are open.

CURRENT AND VOLTAGE REGULATOR
CONNECTIONS

The positive wire from the generator is con-
nected to the gencrator (GEN) terminal of the
regulator: and the field terminal of the gencrator
is connected to the held (F) terminal of the regu-
lator. The wire from the battery through the am-
meter to the battery (BAT) terminal of the regu-
lator. These connections are shown in Fig, 18,

CURRENT —-

AMMETER 8 VOLTAGE

i REGULATOR
é

-

| —————

H

H
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“-z-lh GENERATOR et

Fig. 18—Generater and HRegulator Circuit Diagram

We have described the construction and hook-
up of the generantor and regulator, and we will
now takce up their operation.

OPERATION

When the engine is started, current for the field
circuit Hows from the peositive brush through the
shunt field windings to the F terminal of the gen-



erator, through the wire to the I terminal of the
regulator, thenee through the series winding on
the voltage regulator core, across the current reg-
ulator points to the voltage regulator points to
ground and back to the grounded negative brush
ol the generator, completing the held circuit,
Fig. 19,

CURRENT
AMMETER & VOLTAGE
REGUL ATOR
S

SATTERY

GENERATOR e
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the voltage winding of the circuit breaker to mag-
netize its core sulliciently o attract the circuit
breaker armature and close the points, establish-
ing a circuit from the generator to the battery as
shown in Iig. 18,

VOLTAGE REGULATOR

It will be noted by referring (o Fig. 20 that
the generator voltage is impressed across the volt-
age winding of the voltage regulator at all times.
You will also note that anv change in generator
voltage will make a corresponding change in the
current value passing through the voltage winding
of the regulator. Such being the ease, the mag-
netic strength of the voltage winding varies di-
rectly as the generator voltage,

As the gencrator voltage increases to a pre-
determined value (7.2 to 7.4) hxed by the regu-
lator setting, the magnetic pull on the voltage reg-
ulitor armature increases until the armature is at-
tracted toward the core, against the spring ten-
sion, opening the regulator points.

Fig. 19—Field Circult with Regulator Points Closed

At the same time current flows from the gener-
ator positive to the generator (GEN) terminal of
the regulator. From this terminal a cirenit through
the voltage winding of the voltage regulator fo
grovnd and back to the grounded negative of the
gencrator is established, Tig. 20, Av (he same

CURRENT
AMMETER & VOLTAGE
REGULATOR
S

Flg. 20—Volinge Cail Circuil

time a current flows through the series windings
of hoth the current regulator and circuit breaker,
thence through the voltuge winding of the circuit
breaker to ground and back to the grounded
negative of the generator,

When the engine speed is increased the gener-
ator voltage rises amd when it has built up to 6.3
to 6.7 volts, sufficient current is forced through

CURRENT
AMMETER

Fig. 21—Field Circuilt with Voliags Regulalor Poinis Open

The shunt feld circuit must now pass through
the resistance umit, Tig. 21. This adds to the
resistance of the shunt held circuit, thereby redue-
ing the current value passing through the field
winding. The net result of this is a drop in gener-
ator voltage. This, in turn, reduces the current
value passing through the regulator voltage wind-
ing, reducing its magnetic strength, allowing the
spring tension to immediately close the regulator
points, climinating the resistance from the feld
circuit, thus allowing the generator voltage
build up again. This cycle of operation occurs
many times per second, resulting in the voltage
being held practically constant.

The purpose of the series winding on the voli-
age regulator is to speed up the vibration of the
regulator armature. It will be noted in Fig. 21,
that when the regulator points open, the field cur-
rent passing over the series winding 1s reduced to
zero, resulting in an instant reduction in its mag=
netic strength, allowing the regulator points to
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close more rapidly, This, of course, results in
holding the generator voltage nearer a constant
vitlue.

CURRENT REGULATOR

When the battery is low and lighting and acces-
sory loads are turned on, the generator voltage
may not he forced up high enough to operate the
voltage regulator. In this case the current regula-
tor comes into operation.

You will note by referring to Fig. 18 that all
the current for lights, aceessories and charging the
battery passes through the series winding of the
current regulator. You will also note that any
change in the current output of the generator
makes the sanme change in the current value pass.
ing through the series winding of the regulator.
Such being the case, the magnetic strength of the
current regulator series winding varies directly as
the current output of the generator.

As the generator outpul increases to a pre-
determined value (34 to 36 amperes fixed by the
regulator setting) the magnetic pull on the regu-
lator armature increases until the armature is at-
tracted toward the core, against the spring ten
sion, opening the regulator points,

The field circuit must now pass through the up
per resistance unit and across the voltage regulator
points to ground, and also through the lower resis-
tance unit to ground in order to complete the eir-
cuit. These two resistance units are connected in
parallel at this time, Fig, 22,

CURRENT
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Fig. 22—Field Circuit with Current Regulater Points Open

This adds resistance to the shunt field circuit,
thereby reducing the current value passing Il:rciu;,ll
the field. This, of course, results in a dmp in pen-
erator voltage and output. This reduction in current
value passing -through the series winding of the
current regulator reduces ils mmenelic strengih,
allowing the spring tension to immediately close
the cegulator points, eliminating the resistance from
the field circuit, thus allowing the generator voltage
and output to build up again. This cycle of opera-

tion occurs many times per second, resulting in
holding  the maximum amperage oulpul of the
generator at a practically constant value.

QUICK CHECES TO DETERMINE IF UNITS
ARE OPERATING PROPERLY

The following checks must be made to deter-
mine whether or nol the unils are operaling nor-
mally. If not, the checks will indicate whether the
genernlor or regulalor 15 al Tault so thal proper
corrective steps may be taken:

1. A FULLY CHARGED BATTERY AND
A LLOW CHARGING BRATE indicates nor-
mal voltage regulator operation. To check the
current regulator remove the batlery wire
from the battery (BAT) terminal of the regu-
lator. Connect the positive lead of an am-
meter to the battery terminal of the regulator
and the negative lead to the battery wire.
With the ignition switch in the “‘oft"" position,
step on Lhe starting switch and crank the en-
gine for about hfteen seconds. Then start
the engine and, with it running at medium
speed, turn on llghts. and other electrical ac-
cessories and note quickly the generator out-
put, which should be the value for which the
current regulator is set.

Now turn off the lights and other accessories
and allow the engine to continue running, As
soon as the generator has replaced in the
battery the current used in cranking, the volt-
age regulator, if operating properly, will taper
the output down Lo a few amperes.

2. A FULLY CHARGED BATTERY AND A
HICH CHARGING RATLE.

{a) Disconnect the held wire from the held
(I") terminal of the regulator. This opens
the generator field circuit and the output
should immediately drop off. If it docs
not, the gencrator held circuit is grounded
cither inside the generator or in the wiring
harness. If the output drops off to *'Zero”
with the field lead disconnected, the
trouble has been isolated in the regulator.
Reconnect the feld lead on the feld ter-
minal of the regulator.

(b) Remove the regulator cover and depress
the voltage regulator armature manually
to open Lthe points. 1T the oulpul now
drops off, the voltage regulator unit has
been failing to reduce the outputl as the
battery came up o charge and voltage
regulator adjustment is indicated.
(Instructions for adjusting the regulator
are covered under the heading “Voltage
Regulator Adjustment.”)

(¢c) Il separating the voltage regulator con-
tacts does nol cause the output o drop
off, the field circuit within the regulator
is shorted and ithe regulator should be
replaced.

J. WITH A LOW BATTERY AND A LOW
OR NO CHARGING RATE check the cir
cuit for loose connecctions, corroded battery



terminals, loose or corraded ground strap, and
frayed or damaged wires. The high resistance
resulting from these conditions will prevent
normal charge from reaching the battery, 1
the entire charging circuit is in good condi
tion, then vither the regulator or gencrator is
at fault.

(1) With a jumper wire ground the field ter-
minal of the regulator to the cugine block
or other good ground. Increase the gen-
erator speed to determine which  unit
needs attention. Use care (0 avoid exces-
sive speed since under these conditions
the generator may produce a dangerously
high output.

(1) 1T the: outpol does not increase, the regu-
lator needs attention. Check for dirty or
oxidized contact points or a low voltage
:it:l.iing.

(c) If the generator output remains al a few
amperes with the ficld terminal grounded,
the generator is al fault and should be
checked Turther,

(d) If the generator does not show any out-
put at all, either with or without the [ield
terminal grounded, very quickly discon-
nect the generator lead from the gener
ator (GEN) terminal of the regulator
and strike it against a convenient ground
with the generator operating at a medium
speed. If a spark does not occur, the
trouble has now been definitely isolated in
the generator and it should be removed
and repaired.

11 a spark does occur, likely the generator
can build up Lut the cireuit breaker is not
operating to permil the current to Aow to
the battery due to burnt points, points not
closing, open voltige winding, grounded
circuil, Dreaker, or too high velrage set-
Ling.
NOTE—Do not operate the generator with the gen-
erator lead disconnected for any length of time
since this iz open circuil operation and the units
will be damaged. A burned regulator resistance
unit, requlator winding. or fused contacis can re-
sult only from an open circuit operatlion er extreme
resistance in the charging circuit. With these con-
ditions check wiring before reinstalling reguletor.

DO NOT RUN OR TEST GENERATOR ON OPEN
CIRCUIT, TO DO SO MAY DESTROY REGULA-
TOR OR GENERATOR.

CHECKS AND ADJUSTMENTS

When checking aml adjusting current and volt-
age regulalor units, it is cssential thal relinhle in-
stryments be used. A volt wmmeter with ¥ ohm
variable resistance in series with the aunneler is
i'c'f[uiﬂ.‘d for checking and adjusting voltage regu-
ators.

CIRCUIT BREAKER (Cut-Qut Relay)

Disconnect the hattery wire from the battery
(BAT) terminal of the regulator. Conneet the posi-
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tive: lead of the ammeter to the battery (erminal
ol the regulator and the nepative lead Lo the battery
wire. Conneat the positive lead of the voltmeter 1o
the: generator terminal of the regulator and the
negative lead to ground, Fig. 23. Gradually increase

TO CAR AMMETER
REGULATOR

GENERATOR

Fig. 20—Volt Ammeter Connuclions lor Checking Circult
Breaker

the engine speed, noting the voltage al which the
circuil breaker points close. ‘This should be [rom 6.3
to 6.7 wvolts. Slowly decrease the enginge speed,
noting the discharge current necessary to open the
circuit breaker points. ‘T'his should be from O o 4
AMperes.

The closing voltage of the circuit hreaker may
be adjusted by bending the spring post up to in-
crease the spring lension and closing voltage, and
down (o decrease the spring tension and closing
voltage, Fig, 24.

SPRING POSl .

Flg. 24— Clreult Braaker Spring Peal

After making the above adjustments, if the re-
verse current necessary to open the points is not
within the limits of 0 to 4 amperes, the following
adjustments should be checked:

1. AIR GAP—Dlace finger on armature directly
above core and move armature down until
points just close. Then measure the air gap
between the armature and center of core,



ELECTRICAL —12-10

which should be 020", If both sets of points
do not close at the same instant, bend spring
fingers so both sets meet simultaneously.

To adjust the air gap, loosen the two screws
at the back ol the circuit breaker and raise
or lower the armature as required. Tighten
screws securely alter adjustment, Fig. 25.

ARbAS TURE |
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VOLTAGE
REGULATON |
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Fig, 25—Voltage Requlator and Circuit Breaker Adjustmentis

2. POINT OPENING—The opening between
the points should be 020", Bend the upper
armature stop up lo increase the point open-
ing and down to decrease the point opening.

After making the above adjustments the clos-
ing voltage and opening amperage should he
rechecked and necessary adjustments made.

CURRENT REGULATOR

When checking the current regulator adjust-
ment it is necessary to remove the regulator cover
and connect a jumper lead from the voltage regu-
lator upper point supporl bracket to the armature,
This shorts the voltage regulator points and pre-
vents them from operating while the current regu
lator is being checked, Fig, 26.

TO CAR AMMETER
REGULATOR

E “
JUMPER
LEAD

Fig. 26—Volt Ammeter Connectiens for Checking Current
Regulator

Remove the battery wire from the battery ter-
minal of the regulator and connect the positive
lead of the ammeter to the batiery terminal of the
regrulator and the negative lead to the battery wire.
Make sure that the ammeter resistance knob is
turned to the out position, turn on lights and other
electrical accessories to prevent battery overcharge.
Increase the engine speed until output remains con-
stant. The current setting with the unit at operating
temperature should be from 34 1o 36 amperes.

NOTE—The engine should be run at medium
speed at least ten minutes before making any
checks or adjustmenis on the requlator, This is
necessary te bring the regulaior up to operating
temperature.

1. Current setting of the regulator is adjusted by
bending the spiral spring hanger down to in-
crease Lhe current setting, or bending up on
the spring hanger to decrease spring lension
and lower current setting, Fig. 27, Normally,

RN HANGERS |

Fig. 27—Current Regulator Lower Spring Hanger

all adjustments should be made on onc spring
and the other spring should not be touched.,

If the unit is badly out of adjustment it may
he necessary Lo remove one lension spring
and adjust by means of the other tension
spring only [or ils proper setting. With the
gencrator operating al medium speed, adjust
the tension of the one spring by bending its
spring hanger up or down until the current
regulator unit operates at approximately 17
amperes, Next install the second spring and
complete adjustments entirely on this spring
to 34 to 46 amperes as previously explained
without again touching the first spring. The
final adjustment must be made lightly on the
sccond spring.

2. In some cases it may be necessary to readjust
the air gap belween the armature and core. To
check this adjustment push the armature down
all the way by hand, then allow 1t to come
back up until points arce just touching. Then
measure the air gap, which should he Trom
075" to 085", Adjustiment of this air gap may
be made by loosening the screws, Fig. 29,
which mount the upper contact support. The
support may then be moved up or down as re
quired to provide an air gap of .075” to 085",

NOTE—Be sure points are lined up and tighten
screws down well after adjustment.



VOLTAGE REGULATOR

When checking the voltage regulator, connect
the volt ammeter tester to the regulator as follows:

Remove the baltery wire from the ballery ter-
minal of the regulator and connect the positive
lead of the ammeter to the battery termingl and
the negative lead to the bartery wire,

Then connect the positive lead of the voltmeler
to the batlery terminal of the regulator and the
negative lead to a yood ground, Fig. 28. Start
the engine and run it at a speed equivalent to
approximately 30 M.P.H.

TO CAR AMMETER
REGLILATOR

GENERATOR

Fig. 28--Velf Ammalsr Connections for Checking Voliage
Regulator

IT the ouipul 1% less than 8 amperes, turn on
lights to permit increased generator output, then
cul in the resistance on the volt amperage tester
by turning the resistance knob to the right until
the output is reduced (0 & (o 10 amperes. Operate
the generator al this speed for at least 10 minutes
to bring the regulator up lo operaling fempera-
ture. Retard the generator speed until the circuir
breaker points open, then bring generator back to
speed and note voltage setting, which should he
from 7.2 to 7.4 volts.

NOTE—When checking voltage requlator setting
the regulator cover must be in place.

VOLTAGE SETTING

Stop the engine and remave the regulator cover,
The voltage setting of the regulator is adjusted
by bending the spiral spring hanger down to in-
crease the spring tension and increase the voltage
setling, or by bending the spring hanger up o
decrease the spring tension and lower the voltage,
Fig. 25. Normally, all adjustments should he made
on one spring and the other spring should not be
touched.

On voltage regularora that are badly out of ad-
justiment aflter the points have been cleaned and
the air gap sct, it may be necessary to check the
adjustment of the second spring. To do this remove
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[ ADJUSTING SCREWS |

Fig. 29—Air Gap Adjusling Scrows

one spring trom the regulator; connect the positive
lcad of Lthe vollmeter to the generator terminal of
the regulator and the negative lead to a good
ground, Depress the voltage regulator armature by
hand to open the puints, Slowly increase the gen-
erator speed until the voltmeter reads approxi-
mately 3 volts. Release the armature and adjusi
the spring hanger up or down Lo secure a voltage
reading of 4.5 to § volts, Install the other spring
and complete the adjustment o 7.2 o 7.4 volts
entirely on this spring, as previously explained,
without again touching the other spring.

NOTE—When the above adjustments are being
made. the unit must be at operaling temperature
and the cover must be in place when vollage
readings are taken.

1 Atter any adjustments, replace the cover, atart
the engine, and set it to run at a speed equivalent
to 30 to 35 miles per hour. Readjust the variable
resistance in the volt ammeter to obtain a gener-
ator output of 8 to 10 amperes. Now check the
regulator voltage, which should be within the
limits given above.

NOTE—Only a slight bend of the lower spring
hanger is necessary to change the voliage setting.

In case the voltage does not respond to a slight
movement of the spring hanger the lollowing ad-
Justments are necessary :

1. Clean the regulator points according (v in-
structions given in the repair section.

2. Adjustment of the air gap — Push the armature
down all the way by hand. Allow it to come
back up until points are jusl closing; then
measure the air gap with a feeler gaupe. The
distance between the armature and the core
should he .075" to .085". The air gap may he
adjusted by loosening the Lwo upper contac
mounting serews, Fig, 29, and moving the up-
per contact support up or down as required to
secure the proper air gap, De sure that points
are lined up and tighlen serews down well after
adjustment,

CLEANING CONTACT POINTS

Cleaning the contact points of the current and
voltage regulator properly is one of the most im-
portant operations the service man will be called
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on to perform. Dirty or oxidized contact points
arc and burn, canse reduced generator output, and
run down batteries, If the points are properly
cleaned the regulator will be restored to normal
operation. If improperly cleaned improvement in
performance will be small and only temporary,
Remove the upper contact support, so that each
point may be properly and separitely cleaned, Use
a thin fine-cut ignition point file and fle'each poind
separately. Do not use the hle excessively on the
rounded (smaller) point, If a cavity is lound in
the flat point, clean it out with a spoon or riffler
file, Fig. 30. Make sure the cavity is actually

If a condenser has been installed to the field
terminal, disconnect condenser and clean the con-
tact points of both the current and voltage regu-
lator as explained under the heading "Cleaning
Contact Points."”

THE STARTING SYSTEM

The starting system has only one lunction to
perform—it cranks the engine in the same manner
as was formerly done by hand. In the starting
system, there are three units: the battery, the
starting switch and the starting motor. (Figure 31.)

RIFFLER FILE
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STARNNG MOTOR

Fig. 30—Cleaning Regulalor Point

cleaned out, so good clean contact is made Detween
the points. Reassemble eontact supports, paving
particular atteation to the position of the insulators,
and adjust the air gap.

NOTE—Never use sandpaper or emery cloth to
clean the contact points.

REVERSE POLARITY

If the polarity of the generator is reversed the
circuit hreaker contact points will vibrate and burn.
To make sure the generator has the correct polarity
after connecting it with the regulator, momentarily
connecl a jumper lead between the generator
(GEN) terminal and the hatrtery (BAT) terminal
of the regulator before starting the engine. The
momentary surge ol laltery current to the gener-
ator will correctly polarize the generator.

RADIO BY-PASS CONDENSER

The installution of radio by-pass condensers ol
too high capacity on the field terminal of the regu-
lutor or generator will cause the current and voliage
regulator contact points to oxidize, Oxidized points
cause a high resistance and may result in a low
charging rate and a discharged battery. DO NOT
CONNECT RADIO BY PASS CONDENSERS
TO THE FIELD TERMINAL OF THE RIG-
ULATOR OR GENERATOR other than as fur-
nished with the short wave radio set which is .01
mmld, capacity.

Flg. 31—Siarting Motar Circuit

The batterv supplies the energy, the switch
completes the circuit, allowing this energy o llow
to the starting motor. The motor then delivers
mechanical energy and does the actual work of
cranking the engine. The srarting equipment is used
lor w short time only and then remains idle until it
is again needed to atart the engine. The battery,
however, performs other functions.

1t should be noted thal the starting motor draws
i large amount of current for a short period of time,
whereas the generator replaces this current b
charging the Dattery at a lower rate for a muc
longer period of time.

THE STARTING MOTOR

The starting motor is similar in construetion and
appearance 1o the generator, but the design of the
parts are different. Both motor and generator
require frame, held coils, armature, brushes, ete.
The operation of the starting motor is the reverse
of the generator. In the case of the generator, a
loop of wire is revolved in the magnetic field and
penerates current, In the case of a starting motor,
current is supplied to the loop which lies in a mag-
netic feld. As the loop rotates, mechanical energy
is produced.

The starting motor is desiened o incorporate a
Manual Shiftt Drive Mechanism which assures
positive engagement of the starting motor pinion
with the flywheel until the engine is started. (Figure
32.) This is of especiil benelit when starting a cold
engine, as the starting motor will continue 1o erank
the engine as long as the driver depresses the
starter pedal.



In this design, the starter pinion in conjunction
with an over-running clutch (or roller cluteh), a
compression spring and a pulley-like sheave are
mounled as an assembly on the splined part of the
armature shaft. The sheave and spring are mounted
to rolale freely on the outer dismeter of the tube
portion of the assembly. (See Figure 32.)

. LEFNNA
.l It ll]' -
T

Flig. J2—S8tarting Motlor Drive

A multiple spring and roller over-running mech-
anism (Figure 33), similar (o that of a bicycle
coaster brake, is located Detween the outer part of
the clutch which is attached to the pinion and the
inner part which is splined to the armature shaft.

Alever bolted at its fulerum to the starting motor
housing has a yoke at its lower end which straddles
the sheave, integral bosses ou its inner sides engage

Fig. 33—0Over-running Clutch
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the sheave grooves. Tts upper end connects to the
starler pedal through linlage.

When cranking the engine, depressing the starter
pedal canses the lever to shift the pinion gear into
mesh with Aywheel teeth. Further pedal movement
bringa an offset portion of (he lever into contaol
with the button on the starter switch, therchy
closing the switch contacts. In case the pinion gear
is stopped when engaging the flywheel teeth, the
compreasion apring allows the sheave to move along
the sleeve, permitting the lever o close the starter
switch contacts. The instant the armalure starts to
rotiale, the compression spring pushes the pinion
gear into full mesh with the Aywheel immediately.
(See Figure 32.)

After the engine fires, and before the pinion can
Ie withdrawn from the lvwheel teeth, the aver
running clutch allows the pinion to spin freely on
the armature shaft. The tension of starter pedal
return spring holds the pinion out of mesh with the
flywheel while the engine is operating,

Maintenance

Lubricate the hinge eap oiler with 8 to 10 drops
of light engine oil every 1,000 miles.

The cover band should be removed periodically
and the brushes and commutator inspected. If the
cormmutator is dirty, it may be cleaned with No,
00 sandpaper, then blow out the dust with com-
pressed air.

IT weak Lirush springs are indicated their tension
may be checked with a spring scale. The tension
necessary to lift the brush so it just clears the
commutator is 24 ta 28 ounces.

Disassembly of Starting Motor

Before a starting motor is removed from an
engine, certain tests should be made to be sure that
the starting motor needs repairing. First check the
battery. If the specific gravity is below 1.175, the
batrery 15 discharged and should be recharged,
Check the battery ground connection at the frame
and clean and tighten if necessary. Check the hat-
tery terminals, Dirty terminals result in poor con-
neetion between the battery and the electrical units.
They should be cleaned regulurly and the battery
washed off with a solution of bicarbomate of soda
and water, or ammonia and wiler,

Remove the starting motor switch and check the
contacts o be sure that Lhey are clean and not
burned or corraded. If atter making the foregoing
inspections and the starting motor still does not,
function, it should be removed from the truck and
dizassemhbled.

To disassenble  remove the srarting  moto
swilch, commutator cover band, through bolts an
rear housing. Remove the field coil to brush lead
machine serews and remove the commulator end
frame assembly and then remove the armature.

T'o remove the drive mechanism, first remove the
holt on which the shitt lever pivots and then remove
the shift lever and drive mechanism,

Alter the starting motor has heen completely
disassembled, wash all parts in cleaning solvent
with the exception of the vver-running cluteh.



ELECTRICAL — 12 - 14

The illustration (Figure 34) shows a lavoul of the
starting molor parts. The reader should study the
illustration so he will be familiar with the name and
location of the various parts which make up the
starting molor.

Testing Starling Motor Parts

Field Coil Test for Continuous Circuit: Place the
test prod leads on the ficld coil leads. If the test
lamp lights, the field coils are OK, If the test lamp
docs not light, there is an open circuit in one or
both of the feld coils,

Field Coil Test for Ground: Place one test prod
lead to frame and the other to the feld coil lead.
If the test lamp does not light, the field coils are
OK. 1T the test lamp lights, one or both field coils
are grounded.

Individual Field Coil Test for Ground: Break
soldered connection between the two field coils and
test cach one separately replacing the field coil thit
is grounded.

Field Coil Leads: Inspect the field coil leads
where they are soldered at the starling switch
terminal to be sure that they are tight,

Armature Test for Ground: Place one test prod
on the armature and the other on the commutator,

If the test lamp lights, the armature is grounded
and should be replaced. If the test lamp does not
light, the armature is OK.

Armature Test for Short Circuit: Pluce the arma-
ture on the growler, and with a hack saw blade over
the armature core, rotate the armature and test, 1f
the saw blade does not vibrate, the armature is QK.
If the saw blade vibrates the armature is short-
circuited and should be replaced.

Commutator: Inspect the commutator for rough-
ness or hurned bars; burned bars usually indicate
open circuited coils which in most cases is caused
by coil leads being loose in the commutator riser
bars. Loose leads should be resoldered using a rosin
Hux. Alter soldering, the commutator should he
turned down on a lathe until it is thoroughly
cleaned up, then sand it off smooth with No. 00
sandpaper. Alter a commutator has been resoldered,
the armature should be (ested on the growler (o
make sure the armature has not been shorted during
the snIdf-:ing process.

Insulated Brush Holder Test for Ground, Place
one lest prod lead to the cover and the other on
the brush holder. 1 the test lamp lights, brush
holder is grounded and should be replaced. If the
test lamp does not light, the brush holder is OIS,

Fig, 34—Layout of Starting Molar Paris

1—Drive Housing T—Tield Frame

2=—Bhitt Lever B—Ficld Coil

3—Hnoly (Shilt Lever) 4—Through Bolt
4—Lockwasher 1n—HRand

§—Nut 11—HBrush Holder Frame with
t—S8witch Ping

12—End Spaces
l3==Starter Drive Shaly and
Pintan

17—Armatura
16—Drush Spring
19—Brush

20=Brunh Haolder
Z1—Nrush Ficld Lead

16—E8nap Ring Zi==Brush to Oround Lead



Brushes: Check the condition of the brushes and
if they are pitted or worn, they should be replaced.
Check the tension of the brush holder springs; they
should have enough tension to hold the brushes
snugly against the commutator.

Brush Ground Leads: Disconnect the brush
ground leads from the end frame and clean all
terminals and replace. Cheek the insulation of the
brush to field coil leads. The insulation should not
he broken.

Rear IHousing Bushing: Check the condition of
the housing bushing. The armature shaft should fit
snugly in this bushing; il it is worn it should he
replaced.

HReassembly of Siarting Motor

Thread the shilt lever through the slot 1 the
rear housing, while at the same time engaging the
hossea on the inner end of the lever in the sheave
grooves on the drive mechanism, then slide the
lever and the drive into the housing together,
assemnble the pivot bolt through the shift lever to
the honsing.

Assemble commutator end washer and commu-
tator end frame assembly 1o the armature. Assemble
the armature and commutator end [rome assembly
to the starting motor housing. Thread the armature
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shalt through the drive mechanism, making sure to
install the thrust washer between the drive and the
rear bushing. Install the through bolts and tighten
them securely.

Assemble the field coil (0 brush lead machine
screws. Oil commutator end frame bushing.

Connect the starting motor to a battery and
operate for running test. Assemble commutator
band cover and install the starting switch insula
tors in the switch and asscmble the switch to the
molor, Replace starting molor on engine, making
sure all connections are clean and tight,

THE STARTING SWITCH

‘The starting switch is designed (o carry the
heavy current required by the starting motor with-
out loss and without heating.

-

Fig. 35—3tarting Motsr Drive Mechanism
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? IGNITION SWITCH
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ld =PI F 4§
v)
TN .a-""dl- 6
DISTRIBUTOR .
—n CONDENSER
-+ -
BATTERY
= REVERSING Lmsmxaaro&
- WITCH POINTS

Fig. 36—Ignition Circuils
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The contacts are arranged to provide o wedging
action, thus insuring a good connection when the
contacts are brought together and also giving the
contacts a wiping action which tends 1o keep them
clean,

DRIVE MECHANISM

The drive pinion and over-running cluteh is a
sell-contained unit and if it becomes damaged in
any way the complete unit should be replaced.
However, should the spring be broken or the sheave
become worn, these parts may be casily replaced
by compressing the spring to uncover the lock ring
in the tube part of the drive mechanism. Removal
of the lock ring permits removal and replacement
of both the sheave and spring. Figure 35 shows a
layout of the drive mechanism parts,

THE IGNITION SYSTEM

The power in a gasoline engine is derived from
hurning o gas and air mixture in the engine cyl-
inders. In order to ignite this gas, the electric spark
is made o jump a small gap inside the evlinder.
The ignition system furnishes this spark. The spark
must occur in each cylinder at exactly the prope:
time and the sparks in the various cylinders must
follow each other in the proper order. To accom-
plish this, the following parts are used. The baltery
which furnishes the electrical energy; the ignition
coil which transforms the battery current to high
tension current which will jump the gap in the
spark plug; the mechanical hreaker which opens
and closes the primary circnit at the proper time;
the distributor which delivers the spark to the

o
{

Fig. 37—Layoutl ol Disiribuior Parts

9—Luckwarher

10— Plain Washer
H—Bushing (Inaulating)
12—Waghar { Insulating )
13—Plain. Washer
1M1—=Terminul Seod

1 5—TL.arkwasher
Th—51ud Nut

I i=—Cundunxer

I—Ilousing
2—0il Wick
I—Wick Spiing
4—Creana Cup
S—Cap Sping
fi—Spring Bupporg
I—Ereaker Plale
8—Btud Nut

25—>5haft and Plate
2o=Wuight (Spark Advance)
Ll=—Lam ( Ihsiributor)
28==Wuight Spring
29—Woeight Siop

18— Serew (Condenser
Mounting )
19— Breaker Point  (Adjustahle)
20—L.ock Screw (Hreaker Polnt)
2| —Breaker Point and Spring
22—Idirtributor Cap A—=Weight Washer
23— Guar Pin d1—Nut
I§—lriven Uear (IMerributor) 32~ Hatar



proper eylinders; the spark plug which provides the
gap in the engine cyvlinder; the wiring which con-
nects the various units; the ignition switch for dis
connecting the battery when it 1s desired to stop
the engine.

Operation

When the ignition switch is closed, current Hows
from the battery positive to the starfer swiich,
over Lthe wire to the ammeter and then to the
ignition switch, through the switch to the coil. The
CHTTENL NOW Pitsses through the primary winding
to the reversing switch, through the swirch to the
distributor, across Lthe bn.dl-u.r puints and back to
the reversing switch, then throogh (he other sel
of contacts in the reversing switch to ground, and
thence to the nepative terminal of the ballery,
Fig. 30,

Current flowing through this circuit builds up a
magnetic held about the coill. When the breaker
points open, the current lends o keep on flowing
and surges into the condenser, attracting a posilive
chitrge on one side and o negative charge on the
other. A traction of a sccond alter the breaker
points open, the counter pressure in the condenser
overcomes the surge pressure on the line and the
condenser discharges from the positively charged
side back through the primary winding of the coil
in the opposite direction 1o (he primary current,
ancl back to the other side of the condenser, equal-
izing the two sides of the condenser, The L]:-.;_h,.p_rm
current from the condenser, ;.':as.-anm over the pri-
mary winding in the opposite direction to the mag-
netizing current tends to reverse the polarity of the
eoil and resulis in a very rapid demagnetizing of
the coil. This action causes a very rapid movement
ot the lines of force across the large number of
turns in the secondary winding which induces (or
generates) a current of very high voltage which
flows from the secondary winding to the high ten-
sion terminal of the eoil, then 1o the distributor,
across the distributor rotor and over the spark plug
wire to the spark plug, across the plug gap ro
ground and hack to the other end of the secondary
winding, completing the circuit.

IGNITION DISTRIBUTOR

The ignition distributor i mounted on the righl
side of the engine and is driven from the camshaft
by spiral gears, Spark control s enlirely anlo-
miatie, being operated by centrifugal weights piv-
oted on a plate which is an integral pact of the shalt
and connected to the breaker cam. This mechanism
advances the timing .mmumlu.my an the engine
speed Increases,

The iNMustration (Figure 37) shows an exploded
view of the distributor parts.

Maintenance

Keep the grease cup Olled with mediom cup
wrease, Torn down the cup one turn every 1000
miles. Add a trace of petrolatum to the bhreaker
cam and add a lew drops of Light engine oil in the
wick in the top of the cam under the rotor every
1000 miles. The distributor cap should be removed
at regular intervals and the contacts, rotor and cap
examined. Check the high tension wiring lor frayed
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or damaged insulation and poor connections at Lhe
caps or plugs. Any damaged parts should be
replaced and loose connections tightened,

Contact points that are burned or pittecd should
be replaced or dressed down with a fine-cut ignition
point file. The fle should not be used ou other
metals and should not be allowed to become greasy
or dirty. Never use emery cloth to clean contact
points.

Oxidized points may be caused by high resistance
or loose connections in condenser cireuil, oil or dirt
on the contact surfaces, or high voltage regulator
sctting, Check for these conditions where burned
contact points are experienced.

_ DISTRIBUTOR OVERHAUL
Disassembly
1. Remove the lubrication cup, spring and fibre
shall comtact.

2. Remove the movable conlact poinl and con-
denser lead from the primary terminal and re-
move the terminal from the distributor hody.

3. Remove the other primary terminal and the
screws retaining the breaker plie in the dis-
trilintar holy.

4. Drive out the pin retaining the distributor
gear on the shaft and remove the distributor
and advance mechaniam assembly from the
distributor hody.

5. Remove the adviance springs. Bend back the
tanks on the lock plates and remove the two
nuts holding  the advince mechanism  cover
and remove the cover.

fi. Remove the cam and centrifugal weights.
Wash all parts in cleaning solvent. Figure 38
shows the parrs of the advance mechanism,

Flg. 38—Disiribulor Aulomatic Advance Mechanism

Inspection
1. Inspect the shalt for wear, and check its it in
the bearings in the distributor bady. [ the
shall or bearings are worn, the shaft and l.||'~
tributor body should he replaced.

2. Mount the shaflt in “V" blocks and check the
shaft alignment with a dial gauge. The runout
should not excesd .002%,

3. TInspect the centritugal weights lor weur or
burrs and free it on their pins.

4. Inspect the cam for wear or ronghness. Then
check its 1 on the end of the shaft. It should
be absolutely [ree without any looseness.
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Inspect the condition of the distributor points
dirty points should bhe cleaned and badly

pitted points should be replaced.

6. Test the condenser [or series resistance, micro-

farad capacity and insulation breakdown, fol-

lowing the instructions given by the manufac-

turer of the Lest equipment used.

Reassembly

1. Assemble the centrifugal weights over their
pivol pins. Lubricate the top end of the shaft
with light engine oil and install the cam.

2. Assemhle the advance mechanism cover, In-
stall the two lock plates and nuts. After tight-
ening the nuts sccurely, lock them by hending
up the tangs on the lock plates,

N

INSULATED TERMINAL
(CONNECTED TO LEVER ARM)

BREAKER PLATE
(INSULATED FROM
HOUSING)

INSULATED TERMINAL
(CONNECTED TO BREAKER
PLATE)

INSULATION

Fig, 39—Ignition Distributor Connections

3. Lubricate the shaft and install it in the dis-
iributor housing. Install the drive gear and pin.

4. Install the breaker plate in the distributor
body, assemble breaker plate insulation. Then
assemble the distributor cap retaining clips;
the screws which mount the clips are screwed
into insulation nuts on the inside of the
breaker plate, Fig. 39.

5. Install the primary terminal insulation bush-
ing in the housing. Thread the lerminal
through the bushing and install the insulation
washer, Hat washer, lockwasher and nut.

6. Assemble the condenser to the breaker plate,
making sure the connections are clean.

7. Tnstall the distributor points and set the gap
at 018",

%, Tnstall the fibre shaft contact, spring and
gr{_‘.’dﬂt‘ UL

ADJUSTING BREAKER POINTS

The contact points on the distributor are fixed
in their mounts and are controlled by an eceentrie
screw moving the mounting plate. To adjust the
gap of these points, proceed as follows: Remove
the distributor cap and rotor. Hand crank the
engine until the breaker arm cam follower is on the
peak of the cam. The contact points are then
opened the maximum distance. Loosen the lock
screw and turn the eccentric adjusting screw, s
shown in Fig. 40, to the right or left, increasing or
decreasing the gap to .018%, Tighten the lock screw.

Fig. 40—Adjusling Distribulor Breaker Points

When installing new points it is advisable (o
set the pgap at .020" 10 .022" to compensate for initial
wear on the fber cam follower while breaking in.

REVERSING SWITCH

A switch mounted on top of the starting motor
as shown in Fig. 41, and operated by a connecting
rod ta the starter drive shilt lever is used to re-
verse the direction of the current flowing through
the primary circuil (o the breaker points in the dis-
tribulor each time the engine is started, without
changing the polarity of the secondary circuit.

Change in the direction of current flow takes
place cach time the starter is operated. In other
words during any one period the engine is running
the current flows in the same direction until the
engine is stopped. Upon operating the starter to
start the engine, due to a connecting rod from the

[SWITCH LEVER 5108
] -

|

Fig. 41—BReversing Switch
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Fig. 42—Primary Circuit with Switch in One Position

starter drive shift lever to the reversing switch
lever, the direction of current flow is changed or
reversed from the direction of flow when the engine
was last stopped. Figs. 42 and 43 show the two
directions of current flow.

By this process of reversing the current flow in
the primary circuit, ignition distributor point life
is greatly lengthened, hecause the normal tendeney
of metal from one point to build up on the contact
surface of the opposite point is reduced to a mini-
mum. Likewise the recessing or pitting of the other
point is practically eliminated. Transfer of metal
from one point to the other will siill take place
every time the points are openced, or the circuit
broken, with the reversing switch, bul the transfer

at A ST —=

RATTERY £

Gl

REVERSING " DIBTHIBUTOR
SWITCH GCONTAGTS O
CONDFNSER

Fig, 43—Primary Clreuit with Swiitch in Other Posiion

will be reversed when the current fow is reversed,
resulting in each point gaining or losing like
amounts of metal over a given period of time.

The illustration, Fig. 44, shows the parts of the
reversing switch assembly.

e
W TARIER S

PLAIN WASHEW

CONNECTOR SPRIRG SLBOINT

REVERSING SWITCH UNIT
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COIL

The ignition coil is filled with transformer oil
and is hermetically sealed (o prevent the entrance
ol moisture. A large porcelain insulator is used at
the secondary terminal to provide effective insula
tion.,

Coil tests can only be made on coil test equip-

ment; theretore, the instructions of the equipment
manulacturer should be followed.

SPARK PLUGS

The spark plugs are 10 millimeter AC-104. The
gap setting is .040°. Care must be used when
installing plugs (o prevent upsetting the spark plug
gaps by overtightening the plugs, When installing
spark plugs, use a new gasket and screw the plug
in finger tight, then 14 to 34 turn with o wrench,
If a used gasket is being reinstalled, serew plug in
finger tight, then L4 10 14 wurn with a wrench,

Il o tension wrench is used the plugs should not
be tightened over 15 foot pounds maximum.

THE GASOLINE GAUGE

The gasoline gauge is composed of two units, the
indicating unit which is mounted on the instrument
panel and the rank unit which is mounied on the
gasoline tank. The circuit for this ingtrument passes
through the ignition switch, therefore the gasoline
gauge operates only when (he ignition switeh is
“on."

Operation

When the gasoline tank is emply, current Hows
from the battery positive through the ammeter to
the ignition switch and then to the dash unit top
terminal. The current now passes through the choke
or limiting coil to the common connection between
the two coils, which is the lower terminal on the
dash unit. At this point the currenl is offered two
paths, one through the operating coil of the dash
unit and the other over the wire to the tank unit.
When the gasoline tank is empty, the eontact
finger cuts out all the resistance in the tank unit.
The largest proportion of the current will pass
through the tank unit circuit and only a very small
porfion through the operating coil of the dash

e

Oc-

Fiy. 44—Reversing Ewitch Parts

Flg. 43—Gasoline Guugs Circuits
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unit, with the result that there is not sufficient
current being lorced through this circuil o move
(he hand in the dash unit. If the gasoline tank is
halfl full, the cork float of the tank unit rises on the
gasoline and moves the contact finger over the
resistince, cutting resistance into the tank unit
circuit as indicated by the dotted lines in Fig. 45.

As the tank is filled with gasoline, more current
ix passed through the operating coil and the reading,
of course, is higher, and as the tank empties, less
current is passed through the operating coil and Lhe
reading is lower,

If trouble is experienced with either the tank or
dash unit, replacement of the unit iz the only
remedy.

The lollowing is o procedure for locating trouble
in the gasoline gauge using KMO-204, Gas Cauge
Tester (Fig. 16).

A—1. With ignition switch "OFF," disconnect
tank wire from hack of Dash Unit. (This is
the larger terminal.)

2. Autach the Red wire of the Tester o this
terminal and Black wire to a gooml ground,

3. Turn ignition switch "ON"—move Tester
arm up and down. Dash Unit should register
“FULL" and “EMPTY" il it is OK. If so,
turn ignition switch "OFF" and reconnect
tank wire.

Flg, 48—Cauoline Gauge Tesle:

4. T Dash Unit does not register at all on alove
test—before replacing it make certain that
it is getting current from the ignition switch.
This can be quickly tested by connecting a
G-volt lamp [rom iguition terminal (lel=hand
ierminal on back of Dash Unit) to groumd.

B If Dash Unit is OK, next check the wiring
between 1Dash and Tank Units as follows:

1. Disconnect Tank Unit wire near the gas
tank at the bayonet connection or terminal
junction block.

2. Aitach the Red wire of the Tester (o Lhe
connection running to the dash and the
Black wire to ground.

3. If on this test Dash Unit reads "EMPTY"
at all times or the reading is noticeably
lower than during the check at the Dash
Unit, look for shorts or leaks in the wiring
between dash and tank. Leaks are most
liable (o occur at terminal junclions. If
[Jash Unit reads above “FULL" at all times
or il it reads higher at "EMTTY™ and
STULL™  than  readings obtained when
vhecking at the dash, look lor poor connec-
tion or break in the wiring. Be sure contacts
in bayonet connectora are clean.

C 1. If Dash Unit and wiring check OK, drop

tank and remove Tank Unit. Clean away
all dirt that has collected around Tank Unit
terminal as road dirt, particularly ealeium
chloride, causes an electrical leak that will
cause an error in reading.

2. After cleaning thoroughly, connect Tank
Unil 1o the wire leading to dash, grounding
the Tank Unit with a short picce of wire
from the outer edge to any parl of the truck.
Turn ignition swilch "ON" and move the
float arm up and down. If this unit is OK,
the Dash Unit will give corresponding
"EMPLY™ and “TULL" readings.

3. If Tank Unit is OK, reinstall in the Tank
—if not, replace with a new Taunk Unit,
testing the new unit hefore installing in the
tank.

NOTE—Always check tank units for freedom of
movement of the float arm by raising it to various
positiona and observing that it will fall to "EMPTY"
position in every instance.

ELECTRICAL SYSTEM WIRING

A simplified wiring diagram ol the electrical sys-
tem, Tig. 47, shows the clectrical connections 1o all
operating unitz on the trucks,

By studving this diagram the reader can gain an
understanding of (he circuits which operate the
various unils and lights in the electrical system.

LIGHTING SYSTEM

The lights are controlled by switches within easy
reach of the driver. The lighting eircuits are pro-
tected Dy fuse located on the back of Lhe lighting
switch. In the event of a short circuit the fuse will
burn out and thereby protect the wiring and the
opcrating units, Whenever a [use Durns out the
canse of burning the fuse should be located and
corrected before replacing the fuse. Never replace
i fuse with a picce of metal as there would be danger
of starting a fire in addition to damaging the wiring
or operating unit which had hecome shori-circuiterd.
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Switches

The main lighting switch has three positions.
When the switch butlon is all the way in, all lights
are turned ofl. Pulling the switch control button
oul (o the first position turns on the parking lamps
and tail lamp. When the switch button is pulled all
the way out the headlight and tail light circuits are
completed. The headlight upper and lower beams
are controlled by a foot switch on the toe-board.

Stoplight and instrument lights are controlled by
individual switches. The terminal side of (he lighting
switch is-shown in Fig. 48 The connection table
gives the color wire which should be connected (o
cach terminal.

[DOME LAMP
STOP LIGHI | —
[TAIL LIGHT -

LIGHTING SWITCH CONNECTIONS
Wire
Terminml Size No.
Rattery 12

Headlight 12

Wire Color

Natural with red tracer.

Natural with bLlack and red
cross lracer.

Natural,

Natural with black cross tracer.

Natural with green tracer.

On maodels equipped with dome
lamp the wire is located in
the Lody and comes down
the lett body pillar.

Parking 16
Tail Lamp 16
Stop Lamp 106
Dome Lamp

Headlemps

Headlamps are the "“Sealed Beam" type—that is,
reflecior, bulb and lens are a complels unit and can
only be replaced as a unit.

The lower beam hlament is positioned slightly
to one side of the focal point in the reflector; this

Fig, 48—Main Lighting Switch

Fig. 48—Sealed Beam Headlamp Faris

1—Illsadiamp Rim 3—Senind Beam Unit
2—Retuiner (Sealed Baam 4—Sub-Rady (Headlamp)
Unit) S—Houning (Headlamp)

CENTER LINE-AHEAD B
Of LEFT HAND LAMP \

HOT SPOT SHOULD BE
CENTERED UP AND

OWN ON LINE A-A
D ON LINE B-B

CENTER LINE
OF TRUCK

HOT SPOT SHOULD
BE CENTERED SIDEWAYS

C

~~CENTER LINE AHEAD
/ OF RIGHT HAND LAMP

/—HEADL AMP CENTER LEVEL.

v —r—r— e S
/T’ Ty ,f;f ot --4’
FESP, - E A LA LSS F

£ 2 7 A

HOT SPOT OF HEADLAMP
UPPER BEAM

NO FURTHER ADJUSTMENT 15
NEEDED FOR LOWER BEAM

4

A (s L 2.\
J‘Ir Aog P /. ) T '.," 7 S A T p
A A4

L A
3'FOR ALL VEMICLES

AlM RIGHT HAND LAMP
SAME AS LETT, EXCEPT
CENTER HOT SPOT
SIDEWAYS ON LINE C-C

C

Fiy. 50—Headlamp Aiming Diagram



results in deflecting the lower beam to the right

side to illuminate the side of the road when meeting

other vehicles on the highway.

To remove a burned out "Sealed Beam™ unit,
proceed as follows:

1. Remove the headlamp rim.

2. Remove the three screws which attach the unit
retaining ring (o the lamp housing. (Do nol
chsturh anming screws, )

3. Remove retainer ring, pull "Sealed Beam™ unit
forward and disconnect connector plug from
“Sealed Beam' unil.

4. lInstall new unit by reversing above instruc-
Hons.

NOTE—If the adjusting screws have not been
disturbed. re-aiming of the headlamp will nol
be necessary.

Headlamp Aiming

Headlights may he aimed by use of an aiming
screen, provided a clear space of 25 feet from the
front of the headlamp ro the screen is available. A
portable screen is preferable because it simplifies
the problem of centering the truck on the screen.

The screen should be made of light eolored mate
rial and should have a black center line for use in
centering the screen on the truck. The sereen should
also have two vertical black lines, one on each side
of the center line and 25 inches from it. The screen
should also be equipped with a movable horizontal
tape which is also black.

Fig. 51—Vertical Adjusting Seraw
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Place the truck on a level floor with the tires
influted to recommended specifications.

Place the screen 25 feet from the front of the
truck and center the screen on the center line of the
truck. This can be done by sighting through the
hack window and alongside the center division of
the windshield.

Measure from the floor to the center of the head-
lamp and set the horizontal tape on the screen 3
inches less than this measurement from the floor,

Turn on the headlights (upper heam), cover one
lamp and check the locarion of the beam on the
screen. The center of the hot spot should be cen
tered on the intersection of the vertical and hori-
zontal lines on the screen as shown in Figure 50,

I the vertical aim is incorrect, remove the head-
lamp rimn and turn the vertical adjusling screw
shown in Fig. 51 unril the light beam is centered
on the horizontal line on the sereen,

With the lamp rim removed, the horizontal aim
may he adjusted by turning the horizontal adjusting
screw as shown in Fig, 532, until the light heam is
centered on the vertical line on the screen.

The other headlamp should be aimed in the same
manner.,

No further adjustment is needed for the trathe
(lower} beam.

Fig. 52—Horizonlal Adjusting Screw

The illumination output of headlamps is affected
by a low battery, corraded hattery lerminals, loose
connections in the lighting circuits and lovse or
dirty headlamp ground connections. Possibly the
commonest cause of reduced illumination is dirty
headlamp lenses, =0 being the case il 15 good policy
to keep headlamp lena clean at all times.
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ELECTRICAL SYSTEM TROUBLES AND REMEDIES

Symplom Probable Remedy
Discharged Battery

1. Loose or dirty terminals. 1. Clean and tighten terminals.
2. Generator not charging. 2. Inspect and test generator and regulator as
instructed in this section,
3. Leak in wiring. 3. Check wiring for short circuil.
4. Excessive use of starting motor due 1o hard 4. Tune engine completely as instructed in Sec-
starting. Lion 6.
Starting Motor
Slow Starter Speed:
1. Discharged Dattery., 1. Recharge battery.
2. loose or dirty terminals. 2. Clean and tighten terminals,
3. Worn brushes. 3. Replace Lrushes.
4. Sticking Lrushes. 4. Trec up brushes, check hrush spring tension.
5. TDhirty commutator. 5. Clean commutator with sandpaper.
6. Worn drive end bushing. 6. Replace bushing.
7. Burned starter switch contacts. 7. Replace starter switch.
Generator
Low Charging Rate:
1. Dirty commutator. 1. Clean commutator.
2. Tan belt loose. 2. Adjust fan belt,
3. Valtage regulator improperly adjusted. 3. Adjust regulator according (o instructions.
4. High resistance in charging circuit. 4. Clean and tighten battery terminals and check
Too High Charging Rate: circuit for loose connections,
1. Current regulator improperly adjusted. 1. Adjust current regulator according to instruc-
tions.
Distributor
Ilard Starting:
1. Dhstributor points burned or corroded. 1. Clean points or replace il necessary,
2. Puints improperly adjusted. 2. Adjust points to 018",
3. Spark plugs improperly gapped. 3. Set plug gap at 040",
4. Spark plug wires loose and corroded in dis- 4. Clean wire and cap terminals.
iributor cap.
5. Loose connections in primary circuit, 5. Tighten all connections in primary eircuil,
6. Corraded battery terminals, 0. Clean terminals thoroughly.
7. Series resistance in condenser circuit, 7. Clenn all connections in condenser circuit.
8. Low capacity condenser. 8. Replace condenser.
Headlights
Lights Burn Diim:
1. Loose connections 1. Connection loose at terminal or ground connec-
tion loose on fender skirt,
2. Burned switch contacts. 2. Replace lighting or dimmer swilch.
4. Corroded battery terminals, 3. Clean and tighten battery terminals.
TOOLS REQUIRED
The following tools manufactured by the Kent- Tool No, Deseription
Moare Organization or their equivalent are recom KMO-330 ... Nult-Astipere Tester

mended for use when overhauling the Electrical
System: KMO-204, .. ........... Gas Gauge Tester
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ELECTRICAL SYSTEM SPECIFICATIONS

BATTERY VOLTAGE R[':(.}l-'LJ\'l'UR UNIT
Make: coommrrs s nnnesys Lmo s Deleo Voltage Setting
Model. R A RS 15x 3 (Open Cirenit)......... 7.2-7.4 Volts (Hlfﬂ
Plates [‘H"r’ Cell e 15 Bar Gap e e SR TR 075%-.085
Ampere Hour Capacity. ... ... ....... 100 _
o) 6 CURRENT REGULATOR UNI'T
Lerthe oo cnsmuons s s s s senmse < 9" Am;Em SEELIOE o oow s osc w4 U’JI'S”:;:‘E_}%?
AT e i i A B P AT A 7" Al Bapcssmsarsssnmmnwm s : -0
Heieht: . ol saieaaammneg 834"
Speﬁih{' Gravity: CUT-OUT RELAY UNIT
e "l ) Points Close Volts (Hot)......... ... 6367
Fully Charged. ............... 1.275-1.300 Petne Ober—Amne. Raveiss Ciirrest 0-4
Recharge at. ... ... ... ... 1.2000-1.240 DIREES OPEN-—LNPE, SCVEREE CHETEA s TS
2 N1 gl o T TN Gy JJJU#
Point OpPERLng.: v iamemae s si vasias 020
STARTING MOTOR GRS pEIE
P ARE i s b e Deleo-Remy DISTRIBUTOR
Model. ..onmiamereenes s 1107054 Make.......covveceiiinionoo! Delco-Remy
VOIERER. o i s s it st O Part Number. . ... .. .. Delco-Remy 1110000
Lock Tesr Type of Advance.... Vacuum and Centrifugal
BITPOIEE | & o-oxinarame i sus wsmsioms d e o woensraris 525 Vacuum Spark Advance Starts. . 800 R.P.M.
NS e s S T R T 34 Spark Advance—Vacuum 247 at 2600 R.P.M.
Torguue {t: Tha)s s riunmues smnmmnn 12 Maximum Advance at 3500 R.P.M.. .. 36°
No Load Test: Timing—Initial "-ettmg ........... 5°B.T.C,
Amperes....... S E s Firing Order . . X e - 1-5-3-6-24
ot - i R e e 5 Breaker Point (:a.p ............ . A18”
L Ty T — 5000 Breaker Arm Spring Tension....... 17-21 ozs.
Armature End Play. . ....... 005" to 050" 3G
Commutator Out-ol-Round. ... ... ooy S T AC,
Model. ... cooviviiviin R R 104
U'RINI}-ERM'OR . SIZ€. e, 10 mm,
BB o nv iy wle vl WG T SR eleo-hemy Plug Gap........ e e e 40"
R i S dha fobnd 1102667 R
Voltage. . ... ooovinniiiiii s 6-8 TION COTIL.
Armature End Play. ..o, 005 lcﬂ:{kal?. TR TS Deleo-Remy
Commutalor Qut-of-Round . .. ......... 002" Model ______________________ 1115145
Brush Spring Tenston.............. 14-18 oz. -
FField Current al 6 Volis. .. .. 1.7 to 1.9 Amps. HEADLAMPS Sealiali
NI e iy o W ssain Sealed Beam
RECULATOR ASSEMBILY Watts (Upper Beam).......ooovvieinnn. 15
Type........ Current and Voltage—Vibrator Watts (Lower Beam).............co0000 . 33
LAMP BULB DATA
Candle Trade Candle Trade
Lamp Valtage  Power Contact No. Lamp Voltage  Power «  Contuct Nao.
Headlamp (Sealed Tail and Stop
Beam) 6-8 45-35 Triple 4030 Lamps 6-8 3-21 Double 1154
(Watts)
Fuse
[ il 6-8 1! Single 55 . .
Em ””EP" % e Loeatiom o aamns On Light Switch
ome Lamp S
Carryall 6-8 15 Double 87 Fype....oooviiiiiiinnnn, SFE Cartridge
Panels 6-8 i} Double 81 N TR e R S SRR SRR AT 30
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INDEX

A ccelerating Pump, Lubrication,

Carburetor R 0-107, 0-111
Acids, Crankcase . el o = |52
Adjustment, Brake Shoos.......... 54, 5.5
Adjustment, Breaker Points. . . ... ... ., 12-18
Adjusiment, Carburetor ... ...... 6-103
Adjustmant, Clutch Padal. ... ..... .. .. 6-304

Adjustment, Connecting Rod Bearing . .. 6-13

Adjustment, Fan Balt e T T 6-202
Adjustment, Front Wheel Benrmqs 3-5
Adjustment, Horn Blowing Button. . = 9.8
Adjustment, Parking Braka = ..., 5.5

Adjustment, Parking Brake Toggle Lm.rer 5.8
Ed]ustment Rear Wheel Bearings, 113

Ton Truck. ; : 4-10
Arl]n-ﬂmcni' qu ‘Gear and Func—n, 14,
%4 Ton Trucks.. 4.7

Adjustmem Ring Gear and Pmmn 1 }»3

Ton Trucks. . . .. 4-13
Adjustment, Service Brakes. ... ... .5—4, 5.5
Adjustment, Steering Gear . cee. 92
Adjustment, Toe-In = .. . ... . ... .. .. 3-5
Adjustment, Valve. ..............6-21, 6-24
Aiming Headlamps. .. = .. ... ... 12.23
Air Claan®ar. .. .......iv.e s 0.103, 6-24
Alcohol, Anti-Freeze Solution . ... ... . 6-203
Aimhul Cleaning Hydraulic Brake Parts 5-12
Allgmnant Connecting Rod ... ........ 6-12
Alignment, Frama . ... ....... ... .. 2-2
Alignment, Front Axle. .. . .. ....... 34
Anti-Freeze Solutions. . ST T SERaOE
Arms, Valve Rocker......... .. . .. 6-21
Aunlmry Springs, 1 ,‘,q Ton Trucks. . 422
Axle, Front, .. . 31
Axle Front Specmcuhuns ......... 3-8, 39

xlc, Rear, 4, % Ton Trucks. . Lo 4-l
Axle, Rear, 114 Ton Trucks........ . 4.8
Axle, Renr, Lubrication. . ...... .. 0103
Axle Shaft Bearing, 14, *; Ton Trucks 4.3
Axle Shaft, Replacement, 14, %; Ton

Truc:ks 4.2
Axle Shaft, Replarpment 1 '/ﬁ Ton Trucks 4-9
Axla Shaft Spacer, Clearance, 13, #;

Ton TmcE ...... 4.3, 4-4, 4.7
Axle Spur.ihc-nhons. Fromt. . ... ... .3-8, 39
Axle Specifications, Rear, .. ........ .. 4.22
Axle Tools Raquired, Front. .. ....... .. 3-8
Axle Tools, Required, Rear . .. ...... 4.21
Axle Troubles and Remedies, Front . 3-8
Axle Troubles and Remedms, Rear..... 4.21
Baffle, Crankcase Ventilator. . .. B-186
Balance, Wheel and Tire. ... .. ..... 10-2
Bqlnn-:er Harmonic . s . 611
Battery, Care of, Tealz.ng, - : J12-1
Battery Test................ .. .. 6-23, 12-1
Baaring, Axle Shaft, L4, %4 Ton Trucks, 4-4
EBearing, Camshaft. ... . . ..... .. 6-7, 6-14
Bearing, Clutch Pilot........... 0-1['14, 6-303
Baaring, Clutch Throwoul ceavel D104
Bearing, Connectin Rod 6.13

Bearing, Differential, iy Ton Trucks. 4-6
Bearing, Front Whm*l

Adjustment .0-104, 3.5
Bearing, Front Wheel, Replncemont 3. 4 3.5

Bearing, Main, Engine. . ............. 6-4
Beari Rn:.:-lm, Transmission Mainshaft
3-8 ve I

Bacmng Rear Wheel Adebtl’ﬂﬂﬂL 1,3

ToR TEUSIR. . . e 0-104, 4-10
Baaring, Steering Mast Jacket. . . 94
Bearing, Transmission Counter C—,;ec:r

Fhpead e e 1-1
Bearing, Transmission Counter Shatt,

48paed. . .. ... 7-12
Bleedmg the Hydrﬂ ulic Brake Sygtem 52
Body, Construction, ete.. . ... ., 1-1
Brake Adjustment, Service 5-4, 5-5
Brake Adjustment, Parking . . 5.5
Brake, Bl.eedmg ........... . S« )
Brake Cables, [ X, .
Brake Drums. ...........coovenn... 5.9
Brake Fluid. . AR e s,
Brakanung denee B9
Brake Main Cylmder Overhaul . . ..... B-10
Brake, Operation. .. .. .. ce.. B
Brake, Parking. . ...........5-1, B5-5
Brake Parts, Cleumng ............... 5.10
Brake Pedal, Lubrication....... ..... 6-308
Brake Pedal Mounting . ., . ........... 6-304
Brake Pedal, Toe-Board Clearance. ... 54
Brake Relining . ... ................. 5.7
Brake Shoe Adjustment........... 5-4, 5-5
Brake Shoe Removal . . ............ 5.5, 5.6
Brake Shoe Replacement... .. .., .. 5.5, 5-6
Broke Specifications . ..., .. ... ... 5-13

Brake System, Cleaning and Flushmg 5-10

Brake Tools Required y . 9-12
Bruke Troubles and Remedies. . . 5.12
BrﬂkETubmg ey 5-3
Bulb Data, Lump ............... ....12-28
Bushing, Kingpin. . . . . 36
Bushing, Propeller Shnft },13 Ton Trucks 4.4
Bushing, Shackle, Threadad . . ....... 4-20
Bushing, Sieennq Knuckle............ 36
Button Adjustment, Horn...... ... 9.5
Cable, Brake. . ..........ovveunnn. B-12
Camber ... 3-2
Camshaft........................... 6-8
Camshaft Bearings. . ............. 6-7, 6-14
Camghaft Gear. . ................... 68
Cap, Gasoline Tank Ty i~ T |
Cap, Valve Spring. . ................. 6-20
Cuapacilies, Casoline Tank . . ooy BEL
Capacities, Unit,

Lubricant. 0-107, 0-108, 0-111, 0-112
Carburetor, Downdraft. .. .. B 24, 6-101
Carburetor, Pump Tubncutlnn . 0104

Carrier, Dlﬁarenhu] 144 Tnn Trucks. .. 4-11

Caster. . ............. v ..., 3-2
Channel Run, Door Glasa. ........... 1.1
Chun.uel Door Glass Cam ., 1-1
Chart, Lub:lcut.ion, Chassis . . . . .D-lﬂﬁ, 0-110
Chassis, Lubrication and Lubricants 0-104
Chasgis Sheel Metal | | |, ..11-1
Chassis Shect Metal, Front End Unit

Removal. . s wieelil<l
Checking Engme Cylmdﬁrs T

Checking Voltage Regulator. . ........ 12-11
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Circuit Breaker . . . .................. 129
Classification, Engine Qil, Viscosity 0-103
Cleanar, Bir.......... .6-24, 0-103
Cleaning and Flushing Brake S]rst!m . 5-10
Cleaning Hydraulic Brake Parts. . 5-10
Cluteh. .................. ...... B-301
Clutch Disc. .. ..o v e 6-301
Clutch Gear, Transmission,

B Boead e e 75, 7.8
Clutch Pedal Adjustment, ,........... 6-304
Clulch Pedal, Lubrication . . .......... 6-305
Clutch Pedal, Mounting . . ............ 6-304
Cluteh Pilot Bearing . ........... 0-104, 6-303
luteh Sleave. . voven cesmmmmmnrssss 1-6

Clutch Sleeve Assembly, Synchronizing. 7-7

Clutch, Specifications. . .............. 6-306
Cluich Starting Motor Over-running . 12-16
Clufch Throwout Bearing, Lubrication, . 0-104
Clutch, Tools Required . . . ... ...... 6-306
Clutch, Troubles and Remedies .... 6305
Coil, Ignition. . ...cou 0 vvmmaies 6-24, 12-19
Compression, Engine. . ciis 623
Condanser Test. . ... . .. ..... ... ... B6-24
Condenser, Radio By P, , i 12.12
Connacting Rod. . .6-12, 6-14
Connecting Rod Beunng Fld]ush'nanl. . 613
Connecling Rod Alignment. . svwan 612
Connecting Rod Dipper . . . . .......... 6-14
Connecting Rod, Steering......... ... 9-5
Contact Points, Clecmmg .. 12e11
Coaling System. . ... B-201
GoohngSystem_.Cure MR -~ 1 <
Cooling System, Service. .. ... 6-204
Cooling System, Specl.hcchuns e 6-205
Cooling System, Troubles and Remedies. 6-204
Core, Radiator. . 6-202
Corrosion, C:l:i:mlcrnse cm.d Purts O—l 02
Courétergeur Bearings, Tmnsmissmn, 3 -
Countergear, Trnnsmmawn, 3 Speed 7-6
Countershaft Bearings, Transmission, 4
o L e ——— 7-12
Cover ,&ssamhly, Transmission, 4 Speed 7-13
Cover, Valve Spring . . . .......... . B-20
Covar, Timing Gear. .. = ... ....... 6-10
Crankcase Dilution, Water, Gas, ete. .. 0-102
Crankcase Front End Plate . . ........ 6-8
Crankcase Ventilator . . ...... ....... 6-16
Cronkshall. . ..ooiu oo oviminivsine o 5—6
Crankshaft Gear.......... ... .c...
Current Hegu]utl:lr - R 12-5 12- 8 12 10
Cut-Out Relay. . . .... 2-9
Cylinder Boring . . 6-2
Cylinder, Engine, Chackmq 6-2
CylinderHead...... .. ...c.oc0icis 6-16, 620
Cylinder Head Gasket. .. ............ 6-20
Cylinder Hone . . . . CrETRsREanny B
Cylinder, Main Brake. . 5.1, 5-10
Cylindar, Whaal Brake. ... 5.1, 8-11
Cylinder, Wheel, Sizes and Identification 5-11
Data; Lamp Bulbe. .. im0 e 12.28
Differential Bearings, 14, #4 Ton Trucks. 4-6

Dilferential Carrier,
114 Ton Trucks -
Differential, 14, 34 Ton Trucks........ 4.5
Dilution, Engine Dll Crankcase ... 0-102
Dippers, Connecting Rod, Checking.. . 6-14

Dila, Clutoh o oo smmies s 6-301
Distributor, Ignition . . . .....ciceivias 12-17
Distributor, O8l. . .. ..oviiaivinns 6-15
Distributor Points . &£3 12-18
Door Glass, 'Heplur:ament ............. 1-1
Boor Lock; o ova cammaim v cmmsemsess 1-2
Door Window Regulator. ........... I
Driver Instructions. .. ........ovvvnann Q-1
Drive, Starting Molor.......... .. voen . 12-16
Drums, Brake....................... 59
Dynamic Balance, Wheels and Tires...10-3
Electrical System. . . ................. 12-1
Electrical System Specilications . . .12-25
Electrical Systam, Tools Heqmrecl ..12-24
Electrical Systsm, Troubles cu:ld

Remedies. .......... cee...12-24
Electrical System, Wiring. . Soee12-21
Enargizing Springs, Transmission, 3

peed....... ... e e e e e e e 7-6

Engine. .iviie s ivmes somamma venormss 6-1
Engine, Lubricntmn .................. 0-101
Engine Mountings . .. .......ccoivvvann 6-22
Engine Qiling System . ............... 6-13
Engine Uy 2 v | AR 6-1
Engine Specifications . . ............ 68-27
Engine Speed Governor.............. 6-107
Engine, Tools Required. . pveveis O-20
Engine Troubles l:md Remedies. .. ..... 6-25
Engine Tune-Up. . ................ 6-23
Exhaust Manifold. .. ................. 6-22
Exhaust System . . . ............. .. 81
Exhaust System Suspension. .. ........ 8-2
Fan. . ... v 8202
3 S 6-202
Fender, Front, Removal........... .11-1
Filler Cap, Gasoline Tank. ... ....... 8-1
Filter, Chl. ... covamyurnrnsamssess i Be1E
Floal Level, Carburelor. . . . 6-24, 6-103
Fludd. Brake . , o o eensomas s ... 53
Fluid, Shock Absorber.. . 0-103
Flywheel....._. . 611
Frame. ... .oovvmmene iy 2-1
Frame, }f’ Tan Teoaek. . ...« idasein 2-1
Frame, #4 Ton Truck ............... 2.1
Frame, 134 Ton Truck................ 2-2
Frqme, Alignment. . ..iviiiiiiiies 2-2
Frame, Body Abbachoent .. 1-1
Frame Dimensions ........... 2-1, 22, 23
Frame Straightening. .............. . 2-2
Front Bsle. ... iy 3-1
Front Axle """ Beam........... P
Front Axle Specifications. ... .. v 3-3, 39
Front Axle, Tools Required...... .. v 3-8
Front Axle, Troubles and Remedies. . ... 3-8
Front Prnpellcr Shaft, #4 Ton Truck. .4-5, 4-16
Front Springe. .. . ...ccoveoviirnrnnns 3-7
Front Susmnninn Aligonment. ... .. .... 3-4
Front Wheel Baaring. ... . ....... 34, 35
Front Wheel Bearings, Lubrication. .. .. 0-104
Front Whaﬂ]s, Removal. . ........cconn 34
Fuel Pump. . 6-24, 6-106
Fuel System....ccovveiivvrvmmmsanres 8-1
Fuel System, Sped.{mutlons PRI < 19
Fuel System, Tools Required........... 6-109
Fuel System, Troubles and Remedies. .. 6-109
Fuel Tank and Exhaust System........ 8.1



Gap, Spark Plug. ......... .. cone 523

Gases, Crankcase................... 0-102
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Fig. |—Dagrammalic View of Carburetor

CARBURETOR

The down-draft carburetor contributes (o (he
smonth, quiet operation and power of the Chevrolet
valve-in-head engine. Down-dratt, as its name im
plies, eliminateg the neeessity of lifting air and
gasoling from (he carburetor, thus improving the
breathing ability of the intake sysiem without
allecting its lexibility,

This carburctor embodies a prineiple which em
ployvs three venluris, one located above and two
below the Tevel of the fuel in the Hoat chamher.
This triple venturi has (he effect of increasing the
suction on the lirst or primary venturd, causing the
nozzle to start delivering fuel at very low air speeds,
The nozzle enters the prirnary venturd at an angle,
discharging upwardly against the air stream, This
angle secures an even low of correctly proportioned
and fincly atomized fuel.

The Tuel thus atomized in the primary venturi
is kept centrally located in the air stremm by the
surronnding hlanket of air passing into the second
venturi and this process is repeated by the airin
the main venturi. By this means, the fuel is carried
to the cylinders in a4 more perfectly atomized con
dition. This insulated atomization results in in-
creased simoothness of operation at both low and
high speeds.

The mixtore quality is controlled by a metering
rod which operates within the metering rod jet, and

is operated by the throttle lever. There are two
steps of different diameters on this metering rod.
The large diameter, or economy step, 18 (apered and
controls the Tuel flow Lo about seven-eights throttle,
when the smaller diameter, or power step, hecomes
cftective, giving Tull power for either high speed or
lird low speed pulling, By this simple means, both
maximum |rwir and greitler economy can be had
without changing the carburctor adjustment. Fig. 1
shows the diagrammalic view of the carburetor
showing the various passages.

Fig. 2—View Showing Balance Paxrages
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This carburctor is of the “Balanced" type which
maintains proper air pressure ratio between the air
intake and the fuel bowl, With this arrangement,
the restriction of the air cleaner in various stges
of cleanliness has a minimum of influence on the
air fuel ratio. Fig. 2 shows the balance passapes in
Cross section.

The choker valve is connected to the choker lever
through a Iiﬂhl_ :5|JI"tl’1g_ This arrangement prevents
aoverchoking,

The accelerating pump is of the pueumatic type
and consists of a cylinder with a plunger containing
an air bell, and two check valves, one on the inlet
and one on the outlet side. See Fig, 1.

OPERATION
Starting

With the choke valve in elosed position when
atarting, suction from the down stroke of the piston
draws 2 small amount of air past the choke vilve
and it is mixed with the gasoline drawn from the
main nozzle, forming a rich mixture for easy start-
ing. (Fig. 3.)

Fig. 3 Operation During Siarting

When the engine starts, the incoming rush of air
through the carburcetor overcomes the tenginn of the
light valve spring and the valve automatically seeks
the correct position to provide the proper mixture
and prevent overchoking,

Idling

At idling speed the throtile valve is closed, and
the suction from the down stroke of the piston is
concentrated on the idling porl. This suction is
applied to the low speed passage in the carburetor
hody and results in air being drawn in through the
by-pass hole in the carburetor body. The air is then
swept over the top of the low speed jet, lilling paso-
line from the jet. The gas and air mixture then
passcs through the economizer and down the low
speed passaye (o the idling ports, where it is dis

Fig. 4—Opwration During 1dling

charged in the throat of the carburetor and thence
through the manifold to the cylinders. ‘L'his opera-
tion is illustrated in Fig, 4.

As the throttle valve starts to open, the idling port
ibove the throttle valve is uncovered and increases
the suction on the low speed circuit, permitting it to
furmish the necessary fuel mixture for this speed,

Accelerating Pump

As the throttle is closed, the accelerating pump
piston is drawn upward by the accelerating purnp
lever, displacing the cylinder. This results in closing
the outlet check valve and opening the inlet check
valve. Gasoline then flows from the bowl through

Flg. 5—Acceleratling Pump Uperation



the inlet check valve and into the pump eylinder.
When the throttle is opened quickly, the pump
plunger is pushed down in the cylinder by its link
connection to the pump lever, compressing the air
above the gasoline in the evlinder. This pressure
closes the inlet check valve and opens the outlet
valve. The gasoline then flows from the cylinder
through the outlet valve and accelerating pump jet
into the main venturi where it meets and mixes with
the air being drawn in through the air horn, form-
ing the gas and air mixture for aceeleration. Tig. 5
illustrates the accelerating pump operation.

Low Speed

At low engine speed the throttle is partially open,
and suction from (he down stroke of the piston
draws air in through the air horn. The air, in pass-
ing through the main venturi, increases in velocity
with the result that the suction is increased in the
secondary venturi. The increased air speed through
the sccondary venturi in turn steps up the suction
on the primary venturi and thereby increases the
air speed in the primary venturi, The air, pussing
through the primary venturi, draws gasoline from
the main nozzle where it is mixed with the air prass-
ing through the primary, secondary and main ven-
turi, forming a finely atomized mixture which then
passes to the manifold and cylinders (Fig. 6).

Fig. 6—Operation During Low Speods

High Speed

The operation at higher speeds is similar to the
low speed operation with the exception of raising
the metering rod in the metering rod jet. This is
equivalent (o increasing the size of the jet and
thereby Turnishes the additional gasoline required
for high speeds and wide open throttle power
operation.

Adjustments

The carburetors are carcfully tested and adjusted
to the engine, before leaving the factory. Too often
adjustiments are made on the carburetor, when in
reality, something else is causing uneven running,
or the engine has not thoroughly warmed up.
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Flg. 7—Idle Adjustment .

There are two adjustments on the carburetor, one
for idling mixture and the other for idling speed.
Both of these adjustments should be made together.

To adjust the idling mixture, proceed as follows:
Open the idle adjustment screw, “A," Tig. 7, 134
turns. Start the engine and let it run at idling speed.
Then adjust the idle and throttle stop screw, “B,"”
Fig. 7, in combination with each other to secure the
best idling performance. ldling speed should be set
at 500 to 550 R.I" M.

Float Level

Float level is one of the most important adjust-
ments on the carburetor. Thisadjustment is checked
by measuring from the machined surface on the

Fig. 8—Checking Float Level
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underside of the bowl cover (with the gaskel re-
moved) to the top of the float. This measurement
should be 3", The gauge shown in Fig. 8 is a
convenient ool for making this check,

Il the Hoat level muslt be resel, it can be done by
bending the lip that comes into contact with the
wasoline intake needle. Bending the lip up will lower
the float level and bending it down will raise it Only
a slight bend is necessary to change the Hoat level,

Check the low position of the float. Tt should be
75" from the top of the (loat to the machined sur-
face on the howl cover. Bend the cars on the Hoat
arm to secure this measurement.

Metering Rod
The metering rod, which controls the amount of
gasoline passing through the jet, can be changed to
meet the various climatic, fuel or driving conditions.
These various sizes are available through the
parts warchouses and are marked with their size
below the eye of the metering rod,
The metering rods are marked as follows:
Standard ..ol o cosves G7-16
| 7 B e e R 68-40

Whenever a new metering rod is to be installed
or the metering rod has been removed from the
carburetor, the metering rod gauge should In: used
to check the relationship between the metering rod
and throttle valve, This gauge can be procured from
any Chevrolet Parts Warehouse under part number
600996,

Fig. —Maetering Rod Gauge

To properly synchrenize the metering rod with
the throttle valve, proceed as Tollows, Fig, 9,
1. Remove the metering rod and disconnect the
conneclor rad from the lever,

2. Back off throttle stop screw until throtrle valve
iw closed tightly,

3. Install metering rod gauge, allowing the meter-
ing rod pivot pin on the lever to rest on the
JERATTILEN

4. Bend connector rod at throttle valve end until

connector rod will enter hole in the lever freely.

Remove metering rod gauge, assemble meter-

ing rod and readjust the rhrottle stop screw,

REPAIR OPERATIONS
Disassembly

The following inatructions cover the repair oper-
ations on the Down-draft Carburelor:

1. Remove the dust exver from the carburetor
body.

2. With the throttle valve in the open position,
remove the stamped retainer [rom the acceler-
ating pump end of the connector riud, by push-
ing in on Lthe end of the retainer and turning it
00 degrees, Then remove the anti-rattle spring.

3. Disconnect the metering rod spring and remove
the metering rod.

4, Remove the spring retainer from the acceler-
ator pump connector link and remove the link.

5. Remove the four bhowl eover serews and re-
move the bowl cover. Then disassemble the
Mot and needle valve from the cover,

. Remove the accelerating pump plunger, plung-

er spring and mietering rod jet.

Loosen the three air horn to carburetor body
screws. Remove the main nozzle passage plug.
Remove the main nozzle screw plug. Then,
using a screwdriver, reach down through the
air horn and press on the """ section of the
main nozzle—Lhis will force the main nozzle
out of the “D'" section in (he primary venturi,
CAUTION—Do not press on the end of the
main nozzle.

Remaove the air horn screws and air horn,

8. Remove the low speed jet.

0. Remove the passage plug and screen for the
accelerating pump check valves, Then remove
the inlet and outlet valves,

10. Remove the passage plug for the accelerating
jet, then remove the jet.

11. Remove the idle adjusting screw and the idle
port passage plug.
In most cases, it will not be necessary to re-
move the choke valve or throttle valve.

=

|

Inspection

1. Wash all parts in clean gasoline or other clean-
ing solvent.

2. Check the idle ports and first by-pass [or cae-
bon deposits. Then blow out all drilled pas-
sages with compressed air.

3. Check the operation of the choke mechanism.
M necessary it may be disassembled by removing
the two screws which retain the choke valve.
NOTE—These screws are upset on the under-
gide of the valve shaft to prevent them from
loosening. Therefore, it is recommended the
upset portion be filed off before attempting to
remove them.



7.

The choke lever and spring may he removed hy
first removing the snap ring which retains the
lever to the boss on the air horn,

I_n.-.apect the main nozzle for hurrs on the end
fitting into veniuri. Examine the small air
bleed holes in the nozzle and blow out any
carbon deposits. Blow out the low speed jet
and make sure the metering hole is clean.

Check the operation of both the inlet and outlet
check valves. Inspect the accelerating pump jet
to make sure il 15 clean.

Inspect the aceelerating pump plunger, If the
leather or its expanding spring are damaged in
any way, the plunger assembly should be re-
placed.

Luspect the metering rod jet and metering rod
for wear or damage.

Reassembly

When reassembling the carburetor, it ia recom-
mended that all paper amd copper gaskets be re-
placed.

1.

If the throttle valve has heen removed, care
must be used to make sure the letter (7
stamped on the valve is toward the idle port
when reassembling as shown in Tig. 10,
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reinstalled. 17 the bearing is incomplete, a new
jel should Le installed. See Fig. 12.

Fig, 11—Down-dralt Carburetor Valves and Jets

I—PFassage Pluy
2—Puananpe Plug Gasket
d—Nousle Burew
4—Main Nozzle Goshet
S—Main MNozzle
G—Dump Jat
T—Passige Pluy Ousket
3—Flmgl Plug

1O Punsape Plug

11—Hassnge Plug Gogket
12—Low E'mm! ot Casket
13—Low 8

et
14—Pump nli:i' Check Valva
15—Pump Inlet Check Valve
1 G Pump Strainter Scresn
17—VFagsage Flug Gasket

[ 28]

n

Fig. 10—Correct Assembly of Throtile Valve

1f the choke valve assembly has been removed,
the valve musi be assernbled to the shalt with
the letter “C" stamped on the valve toward top
of air horn.

Assemble the air horn loosely (o the carburetor
hady, making sure the small gasket is in place
at the balance passage.

Assemnble the copper gasket on the main nozzle,
(4) Fig. 11. Hold the carburetor with the air
horn down, line up the flat part of the 1" sec-
tion on the nozzle with that in the primary
venturt and drop the nozzle (3) into the open

ing. lnstall the noxzle screw plug (3) and
tighten it securely. Tighten the three air horn
screws. Install the main nozzle passage plug
(1) using a new copper gasket (2),

Install the low speed jet (13) and gasket (12)
in the carburelor Lody, then again remove the
jel and check the bearing on the top end of the
jet. 1 there is a complete bearing around the
top of the jet indiceting a full seat, it may be

9—Tdle _ﬂd!ulﬁ!&l Serew and 18—Pump Screen Retuiner mnd
Tension Spring Pamsapa Tlog
6. Install the outlet
: ; IET
and inlet check - W
valves (14) and SEATING JeY

(13), Fig. 11, in
the carburetor
body. Then install
the screen (16),
passage plug (1X)
and  gasket (17).
Install the accel-
eraling pump jet
(0), plug (R) and
gusket (7).

Install the meter-
ingrod jetand gas-
ket, P'lace theaccel-
eratingpumpspring
spring in the cylin-
der. Slip the accel-
erating pump plunger assembly sleeve over the
leather, then with the assembly sleeve centered
over the eylinder, push the purnp plunger into
the cylinder.

Install the needle valve and seal in the bowl
cover, then install the float and lever pin.
With the cover turned upside down, check the
float level by measuring from the cover to the
floaal, This distance should be 3¢, See Fig. 8.

CAUTION—When making float level adjusi-
ments, do not press on the float proper.

Check the low position of the Hoat by measur-
ing from the cover ta the top of the float. This

Fig. 12—Low BSpead Jet
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distance should be 74", Adjustment may he
made by bending the two stops with a small
pair of pliers.

10. Install a new accelerating pump cylinder gasket
o the bowl cover. Then install the cover to the
bowl, using a new pgasket.

11. Assemble the accelerating pump plunger link
and lock it in place with its spring retiainers.

12, Assemble the throttle connector rod to the ac-
celerating pump arm, then install s ani-ratile
spring and retainer.

13. Synchronize the metering rod with the throttle
valve as explained under the heading, "*Adjust-
ments—Metering Rod.”

14. Tnstall the metal metering rod hole cover on
the metering rad, then install the metering rod
and hook metering spring around the rod.

15. Install the idle adjusting screw. T'urn the screw
in until it seats and then back it off 114 turns.
Install the idle port passage plug.

16. Lubricate the felt washer on the accelerating
pump lever shalt with a lfew drops of engine
oil. Install the dust cover.

The carburetor is now ready to install on the
engine.

FUEL PUMP

The fuel pump, Fig, 13, is of the diaphragm type
and is attached to the crankcase and is operated
from an eccentric on the camshaft,

The diaphragm is eomposed of several layers of
specially treated cloth which is impervious tu gas-
oline and benzol. The eloth material is held between
two metal dises and is pushed upward by a pump
spring, and downward by the arm on camshaft.
This diaphragm, in its downward movement, causes
# vacuum in the pump chamber and fuel is drawn
in through the glass bowl and strainer to fill thiy
vacuum. The upward movement of the diaphragm
forces fuel to the carburetor.

The repeated movement of the dinphragm is pos-
gible, indefinitely, without injury, due to the ex-
treme flexibility of this material. Further, the move-
ment of the diaphragm occurs only when the ear-
buretor needs fuel. When the carburetor needs fuel,
this movement is dirvectly proportional to the
amount of gasoline used by the engine. This means
that in practically all normal driving conditions
this diaphragm is pulsating in a movement of a
few thousandths of an inch. -

‘This movement is controlled by linkage because,
when the diaphragm is in the depressed position,
due to sufficient fucl in the carburetor, the up and
down movement of the fuel pump link ceases and
the rocker arm spring keeps the rocker arm in
contact with the eccentric on the camshaft,

The fuel pump has a large reservoir and surge
chamber. The glass filter bowl is clamped to the
cover assembly, making it a simple matter to detect
the presence of sediment in the fuel pump. The
inlet and outlet valve assembles are interchange.
able, and each assembly is a self-contained unit
made up of a valve cage, a fibre valve, and a valve
gpring. Both valve assemblies ure held in place by

Fig. 13—Fusl Pump Cross-Section

1—Bowl Retainer fi-—Sediment Bowl
2e—Filtur Sereen J—COlutlet Valve

3—TInlet
A—1Inlet Valve B— Outlet
S—DHowl Hetainer Nut 9—TNinphragm

a valve retainer, permitting casy and speedy re-
moval of the assemblies.

Disassembly of the Fuel Pump

1. Remove Lhe filter bowl, screen, top cover
screws and top cover assembly.

2. Raise the edge of the diaphragm and, using a
thin-bladed screwdriver, lift the spring and oil
scal over the edge of the boss in the Tuel pump
Faenly.

3. Unhook the diaphragimn from the link by press-
ing down and away from the rocker arm side.

4, Remove the valve assembly retainer screws
and remove the valve retainer.

5. Remove the valve assemblies and gaskets, not- -
ing that the inlet valve is asscmbled in the
cover so that the valve opens downward, the
vilve spring being visible at the bottom of the
valve cage. The outlet valve is assembled in the
cover so Lhat the valve opens upward, the valve
spring not being visible when the valve is
assembled in the cover in this position.

6. Inspeet the valves to make sure they are clean.

Assembling the Fusl Pump

1. Install the oil scal to the diaphragm push rod
in the following manner: Assemble the oil seal



spring, upper retainer, two leather seals, and
the lower retamer with the convex side out,
This is cxtremely important in order to seal
the fuel pump from any oil that might come
up from the crankcase.

2. Raise the fuel pump link with a screwdriver,
Tig. 14, install the diaphragm spring and hook
the diaphragm pull rod over the end of the link.

FUEL PLIMP .-~
LINK

Fig. 14—Inatalling Diaphragm Spring

3. Install the valve assemblies and paper gaskets,
making sure Lo install the inlet valve with the
spring down and the outlet valve with the
spring up. The inlet valve is assembled in the
cover assembly next to the tapped passage
marked "INT."

4, Install the valve retainer with the convex side
up, and install the two retainer screws:

5. Assemble the top cover assembly. to-the Tuel
puimp body and tighten the cover screws alter-
nately and securely.

6. Assemble the screen on the cover and assemble
the plass Alier bhowl to the cover, making sure
that the cork gasket is in good condition and
that the bowl nut is tight to prevent air leaks
at this point.

Air Cleaner

The air which is taken into the carburetor, to
mix with the fuel, is thoroughly cleaned in passing
through an air cleaner of the oil bath type. This
cleaner is [illed to the vil level mark with an oil of
not less than S.ACE. 50 viscosity in summer months
and a lighter vil in winter. Viscosity ol the oil used
in winter months will e governed by the tem-
perature.

Servicing of thia cleaner is an important operation
and must be performed as follows:

Remove the air cleaner [rom the carburetor.
Remove the wing nut from the top and remove the
cover. lemove the hiter element assembly.

CAUTION —Da not pry this part loose if it sticks.
It must be removed by hand because you may
damage the filter element flange. which must lie
flat against the body to insure a tight seat at this
point to prevent air leaks when the cover is
assembled.
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Empty the oil out of the cleaner and clean out all
oil and accumulated dirt, Wash body with clean
gasoline and wipe dry. Wash filter element by
slushing up and down in clean gasoline, Dry thor-
oughly, either with an air hose or by letting it
stand until dry. Fill the body of the cleaner with
vil of the proper viscosity.

It is not necessary to re-oil the filter element as
this is done automatically when the car is driven.

Reassemble the (ilter element o the body of the
cleaner, being sure that the Hange sets flal against
the top flange of the body. Reassemble the cover,
making sure that the gasket is clean and in good
condition over its entire surface so that a tight seat
is obtained at this point. Put on wing nul.

Reassemble (he cleaner to the carburetor. The
cleaner must be put on tight and set down so that
it rests against the carburelor (o assure a good scat
at this point. Tighten clamp.

ENGINE MAXIMUM SPEED GOVERNOR

The Handy Vari-Speed Governor used on Chev-
rolet truck engines is insralled hetween the car-
buretor and the intake manifold and automatically
governs the maximum speed at which the truck
engine may be operated, which in turn limits the
maximum speed at which the vehicle may be oper-
ated,
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Fig. 15—FEngine Governor

The governor, Fig. 15, is operated by the vacuum
existing in the intake manifold under varying con-
ditions of engine operation and the flow of air past
the governor vialve. A shall carried on needle type
roller hearings extends through the body of the
vovernor and this shaft is ollset [rom the center
line of the throat. On the shatt is mounted a throttle
plate, or throttle valve, The valve is slightly offset
on the shalt and in its wide open position is about
10 degrees from vertical as indicated in Fig. 15,

The gas mixture rushing from the carburetor
through the governor throatl strikes the offset
throttle valve and tends to draw it closed. L'his
action is opposed by the governor spring which is
attached to the valve shaft through a cam ribbon
and cam. By adjusting the pull of this spring, the
governor valve can be made to remain open, and
then close al a predetermined engine speed. Ad-
justment of the spring pull is accomplished by
changing the number of spring coils operating.
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Non-Cheating Stabilizer

When the engine speed is heing controlled by the
governor, the top side of the governor throttle valve
is exposed to atmospher-
ic or comparatively high
pressure, while the lower
side, being on the suction
side, is under low pres-
sure. This difference in
pressurc is counterbal-
anced hy the governor
spring. If the carburelor
valve is closed and the
restriction becomes the
same, or nearly s0, as
that of the governor
throttle valve, a low
pressure is then created
between the governor and carburetor thrortle valves.
The furce of the governor spring will then tend Lo
open the governor throttle valve creating an in-
crease in engine speed beyond the maximum
desired. This condition is known as “cheating" or
“stealing.” However, this governor is equipped with
a "non-cheating' stabilizer as shown in Fig. 15.
The stabilizer consists of a spring-loaded piston one
side of which is open to outside atmospheric pres-
sure, through an air cleaner ag shown in Fig. 10,
and the other end open (o the area between the
two throttle valves. When the pressure in this
area drops below outside atmospheric pressure, as
it does under the conditions described above, the
stabilizer piston is drawn inward, forcing the rod
against the governor throttle valve and closes it,
thereby preventing the “cheating” or “stealing’’ of
additinnal engine apeed.

Maintenance

The governor should be cleaned at the same time
the carburetor s cleaned. Placing the entire gov-
ernor unit in a bath of gum solvent is the recom-
mended method (o follow.

Governor Adjustment

When adjusting the governor for engine speed,
changes are always made in the number of operating

Fig. 16—Action of “Non-
Cheating” Stabilizar

“AV Fig. 17, shows that
the right hand end of (he
adjusting screw has a
large diameter, Ane pitch
Fosltions on Adjusting 8crew spring, ‘B, Fig, 17. The
correcl. position of the
adjusting screw in the spring coils and the correct
position of the adjusting screw in the bushing is

colls of the governor
spring and not by in-
w creasing or Jdecreasing
-

MW,

e
== thread. This part of the
Mﬂmmu\ adjusting screw acts as
i -l.'_'::] the spring anchor by
heing threaded into the
originally determined by carcful test. In making
adjustment for engine speed, the adjusting screw
is serewed in or out of the spring coils, in this way
adding to or subtracting from the effective length

the tension of the spring.
Pig. 17—Govemer Bpring first. few coils of the
in direct relation (o engine speed. This is illus-

trated in "B, Fig. 17, where the adjustment is
unscrewed so s o use more coils and o MO
where it 15 screwed in to reduce the number of
coils operating.

To Adjust Maximum Engine Speed

Remove seal and turn adjusting cap, Tig. 15,
clockwise to lower engine speed; anti-clockwise to
increase engine speed. Replace seal.

One full turn of the adjusting cap will change
truck speed approximalely 4 (o 5 miles per hour.

To Eliminate Surge or “Flat Spot”

In order 1o eliminate a surge o Hat spot in engine
opcration, it is necessary to change the calibration
ol the governor spring tension by means of the ad-
justing screw bushing (Fig. 18). Unless absolutely

ADJUSTING SCREW BUS?
- ADJUSTING CAP

SPECIAL HOLLOW WRENCH
- PART MO, A-24983

Fig. 18—Points of Governor Adjusimani

necessary, it is not recommended that this adjust-
ment be made in the field due to the ine calibration
necessary tor proper operation. ITowever, il adjust-
ment 1s to be made, the following instructions
should be carefully followed:

1. If the governor is oo sensitive, or on the point
of surging, remove seal, Remove adjusting cap
by pulling straight out (do not unscrew from
adjusting screw). Dlace the special hollow
wrench, Handy governor part No. A-24283,
Fig. 18, in the slots of the adjusting screw
bushing. (This hollow wrench is obtainable
from the King-Secley Corporation, Ann Arbor,
Michigan.) Turn adjusting screw bushing
clockwise Y4 turn. Replace adjusting eap and
with it, turn adjusting serew clockwise one
full turn. Repeat this adjustment until desired
regulation is obtained.

2. IT a more sensitive adjustment is desired to
climinate a flat spot, remove the seal. Remove
the adjusting cap as deseribed above, and using
the hollow special wrench, turn the adjusting
serew bushing Y turn to the left, or anti-
clockwise, Replace adjusting cap and turn the
adjusting serew one full turn to the lefl, or
anti-clockwise, Repeat this adjustment until
desired regulation is obtained. Replace seal.

3. LCach time adjustment of the adjusting screw
hushing is made, tap lightly on the end of the
hollow wrench =0 that the bushing will scat

properly.
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FUEL SYSTEM TROUBLES AND REMEDIES

Symptom Probable Hemedy
Excessive Fuel Consumption

1. Improper Adjustment 1. Adjust idling and stop screws.
2. lmproper toat level adjustment,
3. Metering rod not synchronized with throttle
valve.
2. Dirly Air Cleaner 1. Clean air cleaner,
3. Fuel Leaks 1. Check carburetor, fuel pump, fuel tank and all
lines and connections for leaks.
4. Sticking Controls 1. Choke not returning to off position.

2, Throttle not returning to ofl position.
Manifold heal control thermostatic spring im-
properly installed.
5. Excessive Idling : ;ﬁt-np eny,_itlulje when vehicle will not be moving for
ong periods,

6. Improper Engine Temperature 1. Reter to Cooling System of this manual.
7. Dragging Brakes 1. Refer to Brake Scction of this manual.
#. Tires Under Inflated 1. Inllate to recommended pressure,
9, Engine Improperly Tuned 1. Tunc engine—Refer to Engine Tune-Up in this
inanual
10. Vehicle Overloaded 1. Load only to rated capacity.
Fast Idling
1. Improper Adjustment 1. Adjust idling and throttle stop screws.
2. Carburetor Controls Sticking 1. Free up controls and lubricate linkage,
Engine Diea
1. Will not idle below 15 miles per hour 1. Low speed jet or idle passages plugged wilh dirl
(clean carburetor),
Engine Mlsses
1. Engine misses on acceleration 1. Improper spark plug adjustment.
2. Tmproper tappet adjustment.
3. Accelerating pump jet plugged.
4. Accelerating pamp check valves sticking or
leaking.
3. Flat spot—adjusl governor.
Engine Surges
1. Will not maintain steady speed 1. Adjust governor,
TOOLS REQUIRED
The following tools manufactured by the Kent- Tool Number Description
Moore Organization or their equivalent are recom- KMO-268-G...... .. Carburetor Tool Kit

mended for use when overhauling a carburetor. Handy Governor A-24283. .. Adjusting Wrench
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FUEL SYSTEM SPECIFICATIONS

Carburetor:
TADPE. v ssmmsivann v s aiw v Downdrafll
Make o s Carter No. W1-483-5
Part Number...... .. ..Chevrolet 839500
Modtl:csesanssnm s s Wi
Pump Jet (Marked). ..o 72
Needle (Marked) ... .00t 76
Low Speed Jet (Marked)............... 35
Metering Rod Jet (Marked). .oooo00. 0 93
Metering Rod (Murked) . ... .. : . 67-46
Main Venturi. .. ....... .o eviannn 14"
Feonomizer Jet, . oo eeiiiiiiiiiiiann 51
Float Level.......ooooiiiiiiinaiiiienns 35"

Tuel Pump:
.7, 11 0 O B . .. AC
MOl s soevemo o nm sy Al
TP oo v oss o sy s Mechanical
l.bs. Pressure, .. .......oo0n. 381 Ibs, Max.
Digives o immnssumaas From Camshaft

Governor:
Make....ooiiiiiii i Handy
Modsl: ..ovnseim o imss s V55113
Type . e Velocity
Air Cleaner:
MUATeR: i s s IR .
TYPC . e (il Bath

Service Data
Air Cleaner:

Clean Element and Cliange (il as
Operating Conditions Require
See Instructions.

Carburetor
Float Level. . cammee snenmmess vsanmm 4"
Float Adjustment. .. ...... See Instructions



COOLING

The efficient operation of the cooling system is
beyoud o doubl one of the most important factors
in the satisfactory performance of an engine. The
cooling system has been designed with two purposes
in mind; first to carry off a certain amount of the
heat created in the engine su that it will not operate
at Lon Itiph o lemperature ;s and second, to maintain
the engine heal al that temperature which makes
for the most efficient and cconomical operation of
the engine,

Fig. 1—Water Circulation

Draining Cooling System

To drain the radiator, open the valve Incated al
the bottom of the radiater on the right side. The
valve may be reachied Trom the Tront of the truck,

To drain the cylinder block, open the valve located
on the right side of the block lowand the rear.

Filling the Cooling System

Close the valves on both the eyvlinder Block and
at the bottom of the radiator. Fill the radiator with
clean water or during cold weather with an anti
freere solution. Do not overfill the radintor while
anti freeze solution is being used, heeanse the soln
ion expands when heated and an appreciable
amount ot hiquid would be lost (hrough the over
How. When the engine s stopped and the solution
cools off, it contracts and might give the impression
that the solution is low, If the solution is visible
through the filler neck after the engine has warmed
tp, it will not be necessaary to add any solulion.

Should water be lost from the cooling system and
the engine overheats, do not add water immediately
—allow the engine lo cool down while running at
idling speed. Then add waler slowly while the engine
is s runming,

1T water is poured inlo the radiator while the
cugine is hol, there is dunger of cracking the cyl-
inder head.
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SYSTEM

Waler Circulation

While the engine is running, water 1s drawn from
the bottom of the radiator by the water pump and
passes from the pump into the two openings in the
front of the evlinder Dlock, thenee around each eyl-
inder and upward through passages and waler
nozzles into the cylinder head and around the valve
guides and seats. Circulation continues upward
through the thermaostat to the top of the radiator
core. The water then passes down through the
passages i the radiator where the air stream conls
the water and 1t is apain ready to be circulated
through the cooling system, Thig, | llustrates the
Cf.lﬂ]ll'lg SYstent Ul Cross section.

Watar Pump

The water pummp ( Fig. 2) is of (he Ball Bearing
Type and requires neo care except to check to make
certiin the air-vent on top of the housing and the
drain holes on the hotlom do nol bheeome plugged
with dirt or grease.

BEARING]| |
| OUTLR
~ |RAC

[AIR VENT

)

HEAMIMG
HAFT

DRAIN THRUST
HOLE | WALy "

Fig. 2—Water Pump

The shafl and the double row ball bearings are
mtegral and the bearings are pa.cl-.-:d with a special
high-melting point grease at the time of mmmfnv
ture and require no further lubrication.

The ends of the bhearings are sealed to retain the
luhricant and prevent dust and dirt from entering.

‘Ihe shatt and bearing are retained in the housing
by a metal cap which is a press fit on the housing,
The thrust washer hias (wo lugs which it into two
slots in the end of the rotor. One side of the thrust
washer bears against the ground thrust surface of
the pump housing and the other agamnst the seal.
The rubber seal bears against the machingd surface
on The inside of the rolor and also against the thrust
washer. A cotl spring mounted inside, and an in
tegral part of the seal, manbins i constant pressure
against the thrust washer and rolor, assuring a
positive seal An air vent on the top of the housing
and drain holes on the hottom prevent any water
seepage past the thrust washer from entering the
hearing.
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Water Pump Replacement
[Jue tn the construction nf the water pump, it will
he serviced only as an assembly.

Tn replace the water pump, procecd as follows:

1. Drain the radiator and disconnect the hose con-
nection from the pump.

2. Ranove the four cap screws which attach the
fan blades and remove the fan,

3. Loosen the fan bell adjustinent.

4, Kemove the four cap screws which attach the
pump to the cylinder hlock and remave the
pump.

When replwcing the pump, use the above opera-

tions in reverse, making sure to readjust the fan

Lell tension,

Thermostat

To obtain maximum efficiency, operating tem
peratires of the engine must be held within a cer-
tain range. Lhe cooling system 1s designed (o pro-
vide adequate cooling under the most adverse con-
ditwms; however, il s neecssary to employ some
device to prevent overcooling during normal oper-
atioms, This s accomplished by use ol @ thermostat,
which, in addition to mamntaiming cfficient operaling
temperature, rednces the time requited Tor warm up.

Thermostat Removal and Checking

1. Drain the radiator and disconneet the hose con-
nection from the water outlet.

2. Remove the two cap screws which attach the
wiler outlet to the eylinder head and remove the
outlet and thermostat.

Lf upon removal and inspection the bellows and
vitlve appear to be in good condition, the asscbly
should be checked. Tlace the thermostat in a pan or
buckel with sullicient water 1o cover il Place a
thermometer o the contamer with the thermostat,
Iecat the water gradually and checle the temperature
al which the thermostal commences to open. SHr
water when  taking  temperature  readings—this
should be between 142 and 1453 degrees. Tlo nol
attemipt to vepair a thermostat that docs not function
properly. When reinglalling the thermosial, use a
new gaskel between the water outler and cylinder
head.

Fan

The four Blade fan is bolted directly (o the waler
pump pulley which 18 driven from the crankshaft
by means of a "V" Llype endless Tan bell, The
spacing of (he Tao blades is based on the well
known harmonic principle and reduces noise to a
minimum. These two pairs of blades set up vibra-
tions of different frequencies, each eanceling or
dampening out the other.

Fan Belt

Iran belt 1s of the “V" type, it passes over the
crankshafl, water pump and generator pulleys. I'ro
vision is wade for adjusting the bell tension by a
slotted  brace attached 1o generator and eyvlinder
bloek.

To adjust the fan belt tension, loosen the holt at
the generator end of the brace aud rock the gen-
crator ou its wmounting bracket, Moving the gen
erator away from the engine lightens the belt, while

moving it closer to the engine loosens the belt. The
Lelt tension may be checked by pushing down on
the belt midway between the fan amd gencrator
pmlleys. The belt is in correct adjustment when it
can be pushed 114 inches below a straight line
midway between the fan and generator pulleys.

To replace o fan belt, remove the bolt from The
generator brace and rock the generator toward the
engine as far as possible, Then thread the new hell
over the crankshalt pulley, throngh the fan blades
and over the water pump pulley, then over the gen-
erator pulley. Then adjust the belt as deseribed
ahove.

Fan Shroud—%- and 1%2-Ton Trucks

The 34- and 1% -ton (ruck radiator may be
equipped with a fun shroud which is moumnted at
the rear of the radiator. Its purpose is to increase
the efficiency of the fan in drawing air throngh the
radiator and thereby improving the efliciency of the
cooling system, parlicularly during low speed heavy
duty operation. This shroud prevents re-cireulation
of the hot air from the engine compartment baclk
through the core where it would greatly reduce cool-
ing efliciency,

Radiator Core

‘I'he radiator core, used on all truck models, 15 an
all copper, ribbed cellular rr:»n:;tnu:iiun..'i'lle core 1S
supported in sicel anchorage; bolled in a rugged
support that is bolted i tum fo fthe front cross
member through o rubber cushion. This construction
prevents shocks and frame distortions heing trans-
milied 1o the core.

A heavy duty radintor core, used on some - and
| Yi-ton trucks, is equipped with the fan shroud as
indicated above, This larger core 15 especially suil-
able for more severe tuck operations where higher
cooling system temperalures are encountered.

Radlator Core Removal

1. Raise the hood and hold it in the np position
by ils brace.

2. Kemove the two bolts which attach the radialor
Drawve 1o the radiator support, then loosen nuts
on brace rod at the dash, Raise the brace rod
when core iy lilted out.

3 Do the radiator and remove all hose eonnec -
tions.

4. Remove the Tour cap screws which attach the
fan blades to the water pomp pulley and remove
the tan hlades.

Remove the hendbonp wiring loom from the
clips al the radiator.

6. Remove the cap screws which attach the radia-
tor core to the supporl. These cap screws are
Jocated at the sides of the support,

7. (When heavy duty radiator with fan shroud is
used on 4 or lla-lon trucks, perform the
following aperation.) Push the fun shroud to
one side and thread it past the bolt which al-
laches the radiator support brace and then lift
it upward.

8. The radiator core may then be removed by lifi-
ing it npward away from fhe supporl,

Replacement of the radiator core is the reverse
of the remaoval operalions,

o



Care of Cooling System

All hose connections should he inspected regu
larly for any indication of leakage which might be
caused by loose clamps or deteriorated hose connec
Lioms,

Rust and seale forms in every cooling svsten
therefore, we recommend that the cooling system be
flushed out twice a year, preferably hefore and after
using anti-freeze. There are a number of (lushing
solutions on the market and the instruetions of the
manufacturer shonld be closely followed when using.

When a cooling system is being conditioned, it is
good policy 1o tighten the cylinder head belts to
prevent the possibility of water leaks into the cyl-
inders and Inbricating ol

Anti-Freeze Solutions

The following information is given as a guide to
the operator in selecting an anti-frecze and the pro-
portions to use in order 10 make one gallon of anti-
frecee solution Tor various lemperalures,

Alcchol

Denatured aleohol and methanol are used exten-
sively for anti-freezing solutions. The various ty pes
of aleohol anti-freeze afford protection against
treezing and have the advantage of wide distribution
and low Airst cost,

There are, however, two important disadvantages.
Alcohal is lost, especially on warm days and on hard
driving, and, unless the solution in the radiator 15
tested pertodically and  sufficient aleohol added to
replace the loss, the engine o radiutor, or hoth, are
likely to be damaged by subsequent freczing. The
car linish s softened and damaged by contact with
alcohol solutions or vapors. Aleohol  accidentally
gpilled on the finish should be Hushed off immedi-
ately with a large quantity of cold water without
wiping or rubbing.

Directions for preparing Anti-Freezing Solutions
from Denatured Aleohol 94% (188" proot) and
from “GM Anti-Freeze” (Methanol),
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Ethylene Glycol

Tthylene glycol is, in first cost, more expensive
than alcohol. Lithylene glycol anti-freezing solutions
have the distinct advantage of possessing a some-
whatt higher Dhoiling point than aleohol anti-freezing
solutions and, consequently, may be operated al a
higher temperature,

Ethylene glyeol has the further advantage that in
a tight system only water is required to replace
svaporation losses, Huwcver. any solution lost ne-
chanically  through  leakage o1 [naming must be
replaced by additional new solution, Under ordinary
conditions, ethylene glycol solulions are nol injurious
to the car hmish.

“M Ethylene Glyeol” is especially treated and
compounded for use in the cooling system, Other
cthylene glyeol preparations are available, but only
thuse containing suitable corrosion inhibitors and
compounded for use in automobile cooling systems

should be used.

Directions for Preparing Fihylene Glyeol Anti-
Freezing Solutions Trom “GM Ethylene Glycol.”

Fragsi Froportion ol “GM Fihylene Glycol”
reeing to male one gallon of Anti-Ureezing
Puoint % s

Solution
107 I 2 pints "GN Frhylene Glyeol,”
0 pints wiler
[ T 213 pints “(:M Ethylene Glycol,”
SLh pints water
—~10* P, 3 pints “GM Ethylens Glyeol,”
5 pints waler
. dus pints "(2M Ethylene Glyeaol,”
414 pinls waler
n* 4 pints "GM Ethylene Glyveol,”
4 pints water

Other ethylene glycol anti freezes should he diluted in
accord  with the anstructions dssued by the unti-freeze
|||'-I||l||".ll"[il|'&'|._

Proportion  of  Denatured
I“reexing Aleohal and Water 1o make
i one gallon of Anti-Freesng
Solution
-|-],l_l° F. 1"' lﬁlll- dematured 'dlk,'llhi.l]r
5l pints water
0* F. 3 pints denatured aleohal,
5 pints witer
—1n* Ii, JLg pints denatured aleohol,
1ug pints wate
—20" F 1 pints denatured aleohol,
4 pmts waler
| i C 5 pints denatured aleohol,
3 s wales

'roportion of "M Anti-

Freeze” and Water te make

one gallan of Anti-I'reszing
Aolution

2 pnts "GM Anti-Freeee,"
O pints watcr

214 pints "GM Anti-Ureeze,”
515 pints water

3- pints “GM Anti-Freese”

1_1|||15 walen
A4 pints “GM Anti-Freeze,"
4% unts water

4 pints "GA Anti-l'recze”
4 pints water

Other alcohol anti-Treezes should he diluted in aceard with the instrucrions issued by the anti-irceze manulacturer,
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Glycerine

Radiator glycerine, which is chemically treated, in
aceord with the formula approved by the (il_\rt't'.rim:
Froducers' Association, to avoid ecorrosion, is satis-
factory for use in the cooling system,

Servicing the Cooling System

Betore installing anti freezing solution, the cool-
ing systern should be inspected and servieed for
winter operation, The system should be thoroughly
cli.::ulerl and all loose seale and iron rust removed,

whinder head gaskets should be tightened, or re

pl:u.cd if necessary, to avoid the possibility of anti-
treezing solutions Imﬂnng into the engine or exhaust
gas blowing into the cooling system, Anli freeze, o
water, mixed with engine ol may form sludge,
which will interfere with lubrication and, in some
cases, may ftorm varmsh hke deposits which will
cause guwmming and sticking of the moving parts.

1t may be advisable to nstall new radiator and
heater hose, especially when ethylene glycol or
glycerine anti-freezing solutions are used, Fihylene
glycol and glycerine have a tendency to shrink rub-
ber that previously has been swollen by the absorp-
tiom of water, and leaks may develop.

The water pump seal must be leaktight, not only
o avoid loss of liyuid, bul to prevent air from
being drawn into the cooling system. Aeralion of

the cooling liquid causes foaming and promotes
oxidation, which may result in serious corrosion,

After the anti freezing solution has heen installed,
the entire system, including the hose connections,
eylinder head gasket and pump, should be inspected
regularly to insure that no leaks have developed.

The use of additional rust preventives, or in
hibitors, is nat recommended with “GM  Aunti-
Treeze,” “GM Fihylene Glyeol,” or with other
anti-irecze preparations that have been chemically
treated or compounded for use in automotive cool-
ing systenis.

Testing

Some devices, used for testing anti-freezing solu-
tions, will mdicate the correct Treezing point only
when the test is made at a specific temperature.
Other  testers, provided with  thermomerers  and
tables, indicate the freezing points corresponding o
readings made at varions temperatires. Disregard-
ing the temperature of the solution, when tested,
may cause an crror as large as 30° T

Some testing devices are made o lest only one
kind of anti-freezing solution. Others have several
scales and may be used for the corresponding kinds
of anti-freeze,

‘The [reczing point of a solution containing hoth
alcohol and ethylene glycol cannot be determined
aceurately by means of a hydrometer.

COOLING SYSTEM TROUBLES AND REMEDIES

Symptom and Prebable Cause

Overheating
I. T.ack of water,
2. Tan belt loose,
3. Fan belt ol sualed,
4. Thermostat sticks elosed.
5. Water pump inoperative.
6. Cooling system clogged.
7. Incorrect ignition timing.
8, HBrakes dragging,

9, Mamifold heal valve thermoslatic spring dam-

aged.

Overcooling

I. Thermaostat remains open,

Loss of Cooling Liquid

Loose hose conneclions.

1
2. Thamaged hose connections,
3. Leaking water pump.

i

Ieaks in rachator core,

Probable Remedy

I, Refll system,

2. Adjust,

3. Replace.

4. Keplace thermostat.

5. Replace pump.

6. Clean entire system.

7. Retime engine.

8. Adjust brakes.

9. Replace spring according Lo inslructions in Hec-

tion £,

1. Keplace thermostat.

Tighten all conncctions.
leplace the damaged hose.

Replace pump,

B Bk e

Remove core and repair leaks.
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COOLING SYSTEM SPECIFICATIONS

COOLING CAPACITY (QUARTS)....... 16 THERMOSTAT

Starts to open at ....... i T40%s14E?
FAN AND WATER PUMT Fully apined .ovesvcrsvwmies s ervanmeine 170°
1 T Centrifugal R A
Loeation. v eisisyim Tront of Cylinder Black ’
i Digmeter coamvniaassmnai P R
Dirive . vaw e O PR TPPNTO - -
Impeller Location. .. ..o vnnon... Pump Dody Number of Blades .. ....cooiiiiiiiiiiin 4
Bearmngs. oo n vonnainnss Permanently Sealed and RADIATOR CORE
Lubrizated Ball B s s e aume . Ribbed Cellular
TPulley Run-Out Tnstalled , 0187 Total Tndicator Trontal ATCa ... ovees oo 405 $q. In.

Reading on Hear . -
Flangc and 013" on B I BT o T 3
Front Flange.

FAN SHROUD

IR 1 T
FAN BELT L

Locition + .. ovevose Rear Face of Radiator Core
Tlefection ..o e e e i e s G . . . .
SRR Y Function. . To prevent recireulation of heated air

Adjustment .......... .00 Maoving Generator into radiator core or fan stream.
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1 THROWOUT FORK |

iTHRDWOUl sEEﬁluej

| DIAPHRAGM SPRING

CLUTCH covau]
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£

[ cLUTCH DisC
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Fig. I—Layout of Cluich Parts

CLUTCH

8

The clutch is of the
single plate dry dise type,
-~ ~-PIVOT RINGS esigned m_'uLllld a din
' phragin spring which has
i the shape of a dished
'y | washer with eighloen fa-
P pering fingers  pointing
. mward  (Tig. 1), The

spring ia made from a
l very high quality steel,

.

l carefully heat - treated
I—Y-“'*- aid  shot-blasted to as
: e sure long life, The action
L THROWOUT| i (le diaphragm spring
R N BEARING | 13y be compared to the
\ L flexing action of the bot-
DI,;E’HRAGM tom of an ordinary oil
: SPRING can, Dy depressing the
O‘ @) clutch pedal, the throw-
ol hearing  is  forced
apainst  the  diaphragm
spring  fingers,  causing
the diaphrapm spring to
pivot on the pivot rings (TMig. 2).

When the clutch is engaged, the hngers are flat
while the entire rim of the diaphragm spring exeris
pressure against the pressure plate (Fig. 3). When
the cluleh pedal is depressed, pressure of the throw
out bearing on the inner ends of the fingers causes
a diaphragm action and the ouler cnds of the
fingers, near the rim, pivot on the inner pivol ring
(Ifyr. 4). This action causes the rim of the spring

o

=

Fig. 2—Diaphragm
Spring Action

SPRING PIVOTS ON
THIS PIVOT HiNG

SPRING

-
PRFSSURE SFRING

PRESSURE

DISC

. DIAPHRAGH SPRING A /} Wpﬁiim'
¥

L AT

[ [ rowe  § )

Fig, 3—Fnqugned Posilion

and the pressure plate to move away from the clutch
dise, disengaging the clutch. When the clutch pedal
is released and the throwout bearing no longer con-
tacts the fingers, the "spring” in this material causes
the fingers to pivot about the near pivot ring and
the rim to bear against the pressure plate,

THROWOUT BEARING

FORLES SPRING IM

THISE DIRECTION
PIVOT RING

RETAIMING RIVET SPRING NOW

L H - . PIVOTS OM

RETRACTING [0 Fram = THIS RING
SPRIMG - — S —
= 1 == —

1)

o —— :

Fig. 4 Disengaged

The clutch dise is a huilt-up assembly which in
corporates cushion springs to pick up the torque
load and a torsional vibration dampener built into
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the hub. The facings are riveted to the plate with
two rows of rivets,

Care

The dry disc type clutch requires very little care
during its life, There i3 only one simple adjustment
necessary to maintain L]l'lt'..l'l efficicncy and assure
long life. This adjustment is for the amount of free
clutch pedal travel before the throwout bearing
contacts the clutch fingers,

The hall Thrnwnm hearing, in -:‘nnjlm('lmu with
the clutch spring makes a simple construction and
restilts in liitle friction and wear in the mechanism,
The hearing is of the sealed type and is packed
with a high melting point lubricant which makes
further luhrication unnecessary except for packing
the inner and outer grooves of the throwout bearing
collar when assembling.

REPAIR OPERATIONS

In order to remove the cluteh from the Hywheel,
it is firsl necessary o remove the lransmission
from the chassis.

Refer to the Transmission Section for a detailed
explanation of this operation,

. Remove the throwout bearing from the fork.

2, Dhscommect pull back spring and adjustment link
from clutch fork.

3. Remove the Clutch Tork by pressing it away
from ils mounting with a serewdriver until the
fork snaps loose from the ball.

The spring relainer may be removed from the
groove in the fork by prying one énd out al o
time with a small screwdriver.

4. Remove the throwout fork mounting from the
clutch housing with a 724” and 34" wrench.

5. Install the Clutch T'ilot Tool, K-411, o support
the clutch during disassembly. Loosen the six
clutch retaining bolts one turn dt a time (to
prevent cover distortion) until the dinphragm
spring pressure is released.

Fig. 5—Hemoving Hamti.;lg Springs

6. Hemove the three clutch pressure plate retract-
ing springs, then remove the pressure plate from
the Clutch Cover Assembly, Fig. 5. Note the

position of the "0 marks on the pressure plate
and cover. These must be matched when re-
assembling in order Lo maintain proper halance.

NOTE -For ease of servicing. the Cluich
Cover, Diaphragm Spring and Two Pivot
Rings are built up as an assembly. I inspec-
tion shows that there iz a defect in any of
these parts, it will be necessary to replace
the complete cover assembly.

Inspection

The first step in connection with inspection of
the clutch is to wash all parts (except the throwout
bearing ) in cleaning solvent.

1. Inspect the pressure plate and flywheel for any
indication of scores on the contact surface, Then
check the three drive lugs for burrs and make
sure that these lugs move Treely in the three
slots in the cover, Check the clearance between
the lugs and the cover; this clearance should be
from 002 to 008",

2. Cheek the throwoul bearing for roughness and
free fit on the extension of the transmission
main drive gear bearing retainer.

3. Check the run-out of the transmission pilot hole
in the clutch housing, Fig. 6. This should be
within 008" indicator reading.

Flg. 6—Checking Transmission Pilol Hole Run-Out

4. Check fit of the ball in the throwout fork: this
should be snug without side play, Fig, 7

——

Fig. 7—Checking Fit of Ball in Throw.COwm Fork



3. Inspect the clutch disc for worn, loose or oil
soaked facings, broken springs or rivels loose
on hub. Fxamine the splines and check o see
that they move freely on the splines of the
transmission clutch gear. [T the splines are worn,
the clutch dise should be replaced.

To assure a job that will perform smoothly and
effeclively tor many thousands of miles, all of the
foregoing inspections and adjustments must be made,

Pilot Bearing

The clutch pilot bearing is a cage roller type
Hyatl Bearimg. This bearing reguires attention only
when the clutch is removed Trom the car, at which
time it should be removed, cleaned, inspected, and
replaced, if necessary,

Tao remove the bearing from the end of the crank
shaft, it is lrst necessary o remove the bearing
relainer. Special Puller, K-455-B, is required in
order to remove the retainer without damaging the
Hyatt Roller Bearing,

This Puller is designed with a small diameter
which centers inlo the clatch pilot bearing, A large
aligning bushing on the puller can be moved for-
ward and ventered in the transmission pilot hole in
the clutch housing so that the retainee will be palled
out straight, and there will be no possibility of the
Iip of the retainer digging into the bore in the
crankshaft. When installing this tool, the taol head
should be threaded into the retainer two full turns,
and with the clamp in position as shown in Tig. 8
turn the lirge nut against the clamp, pulling out the
retainer,

Fig. 8—Pllet Bearing Retalner Remover

The roller bearing may now be removed with the
fingers.

Refore mstalling the bearing, it should be packed
with a special high temperature grease.

The hearing may then be installed in place at the
end of the crankshaflt.

The special driver, K-410, shown in Tig. 9 should
he used when installing a new retainer.

This driver is constructed with a centering collar
which fits in the pilot hole in the hausing and has a
pilol on its end which centers in the bearing.

ln operation a retainer is placed on the end of
the driver with the Mal side of the retainer towird
the bearing and the tool placed into position with
the centering collar in (he (ransmission pilot hole

CLUTCH —6 - 303

Fig. 9—Insialling Clutch Pllat Bearing Reiainer

in the flywheel housing. The handle is then moved
forward until the retainer begins to enter the hole
in the flywheel. Tap the end of the driver lightly
with a hammer until the retainer is scated.

Clutch Reassembly

L. lInstall the throwout fark mounting ball in the
chatch housing.

2. Install the pressure plate in the cover assembly,
making sure lo mate the two ()" marks as in-
dicated by the arrows shown in Fig. 5—one on
the driving Ing of the pressure plate and the
other on the flange of the cover. This must be
done in order to keep the clutch in proper bal-
d11CC.

3. Install the three pressure plate retracting
springs. (Refer to Lig. 5.) The clutch is now
reacly to reassemble to the engine.

4. Hand-crank the engine until the “X" mark on
the flywheel is at the bottom. Now install the
clutch disc, pressure plate, and cover assembly
and supporl them with the clutch pilol tool, Turn
the clutch assembly until the “X" mark on the
clatch cover registers with the “X" mark on the
Hywheel. (Fig. 10.) Then install (he bolts,
tightening them each a turn at a time to prevent
distorting the cover as the spring pressure is
being taken up. Remove the clutch pilot tool,

Flg. 10—Installing Cluich Assembly
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5. Pack the ball seat in the fork with a small
amount of high-melting point grease, Install a
new spring retainer in the groove in (he Clutch
Fork il the old Retainer is worn or damaged.
Replace the Tork in posilion in the clutch hous-
ing and snap the fork onto the ball,
GﬁUTIDN—que ceriain the refainer is in-
stalled with the high side of the retainer UP.
away from the bottom of the ball bearing. and
the open end of retainer on the Horizontal.

6. Lubricate the recess on the inside of the throw-
oul bearing collar and coat the throwout fork
groove with a small amount of high-meltin
point lubricant. (Fig. 11.) Then install the Ililﬁ
throwout bearing assembly to the throwout fork.
CAUTION—Be careful not to use too much
lubricant,

7. Install the adjust-
ment link and pull-
back spring.

8. The assembly of the
transmission and
conneching of the
universal joint is
described in detail
in Section 7 of this
Mianual.

Cluich Pedal Adjust-
— = ment—Y:-Ton Trucks
R : %_‘S'E:r%\‘*“-mr\; Adjust the cluteh pedal
M to obtain 34” to 17 frec
travel of the pedal before
the throwout bearing
contacts the clutch fin-
Fig. 11—Lubrication Points  gers. (Fig. 12.)
on Throw-Oul Bearing Coller NOTE—Check this free
travel with a finger on
the pedal and not with the foot as the adjustment
is sensitive.
To muke the above adjustment, loosen the check
nut A’ and tuen the adjusting nut “B" (Ihg. 12)
until the free pedal travel is from 34 to 17

COAT THIE GROOVE

[ \\ R
AN
PACK THIS RFCESS

Fig. 12—Cluich Pedal Adjustment—'3-Ton Trucks

Fig. 13—Cluich Pedal Adjustment—% and 1%2-Ton Trocks

To make the clutch pedal adjustment on 34 and
1%4-ton trucks, loosen the check nut “A” and turn
the adjusting nut “B" (Fig. 13) uatil the free
pedal travel is from 34" to 17,

CLUTCH AND BRAKE PEDAL MOUNTING

15.Ton Trucks

The pedals and master cylinder unit are mounted
in the hox section second cross member brace to the
left side rail. Fach pedal has its own individual shaft
rniveted and welded to it.

The pedal arms have a pin type bearing welded
to its shank, and furning in a bushing in the brake
main cylinder housing, which is equipped with a
removable plug and holes Tor lubricating the brake
and clutch pedal shafts at the same time, (Fig. 14.)

Flg. 14— Clutch and Brake Pedal Mounting—%:-Ten Trucks

Hach shaft has a groove machined in it to lock
the pedals in position. A key fits into the groove
and it is retained by a tapered plug.



Disassembly

To disassemble the brake pedal shafts from the
brake mam cylinder housing, remove the pipe plug
and serew the threaded end of the special ool No,
J-1441 into the key amd remove the key. (Fig. 15.)

Fig, 15—Removing Cluich ond Brake Pedai Key

The pedal shafts can then be removed from the
housing.

To replace the pedals, install the pedal shaft in
the housing, then insert the key end of the special
tool into the opening in the housing lo line up the
key grooves in the shafts.

Remove the tool and install the key. Assemble
the plug and tighten it securely.

CLUTCH TROUBLES

Symptom

Slipping

1. Improper adjustment.

2. il soaled.

3. Sticking pressure plate.

4. Worn splines on clutch gear.

5. Lining torn loose from disc.
Grabbing

1. (3l on lining.

2. Worn splines on clutch gear.

3. Sticking pressure plate,

4. Warn shackles.

5. Loose engine mountings,
Rattling

1. Weak retracting springs,
2. Excessive clearance at driving lugs.
3. Throwout fork lonse on ball stud.
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Lubrication

The shaft bearings are lubricated during assembly
and ordinarily should not require additional lubrica
tion. Should it become necessary o lubricate these
bearings remove the brass plug in the center of the
key retaining plug and install a lubrication fitting.
Lubricale the Lushings and replace the plug.
NOTE—Care should be used not to overlubricate
the pedal shaft bearing, because the excess
grease would drip down on the rubber boot on the
gont of the brake main cylinder and damage the

ool,

Clutch and Brake Pedal Removal
%1 and 1%2-Ton Trucks

[f it should hecome necessary to replace either of
the bronze bushings in the clutch or brake pedals,
proceed as follows:

[. Disconnect the brake pedal pull rod from the
brake pedal.

2. Disconnect the clutch pedal adjusting link.

3. Remove the three cap screws allaching the cross
shaft to the Hywheel housing (one through the
shaft and two through the sleeve).

4. The cluich pedal, brake pedal, and cross shalt
may then be removed as an assembly.

5. The collar on the end of the ernss shaft may he
removed by driving out the tapered pin, but this
is not normally necessary as the clutch and
brake pedals may be removed Irom the opposite
cnd of the shaft.

6. After removing the worn bushings, new ones
may be pressed into place and then reamed to
allow from .002” to .003” clearance between the
hushing and the shafl.

AND REMEDIES

Probable Remedy

Adjust pedal free travel.

Install new dise.

Check fit of drive lugs on pressure plate in slots
in cover (if necessary, replace pressure plate),
Replace transmission cluteh gear.

5. Tnstall new disc.

R g

=<9

Install new disc.

Replace transmission clutch gear.
Check fit of drive lugs i cover.
Replace shackle pins and bushings.
Tighten or replace mountings.

Rt e IS e

=

Replace springs.

2. Replice pressure plate or cover,

Cheek ball stud and retaining spring and replace
if necessary.

Lo
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TOOLS REQUIRED

Tool Number Deseription
The following tools, manufactured by the Kent- K-445-B...... Clutch Dilot Dearing Retainer Puller
Muoore Organization, or their equivalent are recom- [ Cluteh P'ilot Tool
mended for use when overhauling a clutch: L s e Pedal Shaft Aligning Tool
B0 v Clutch Pilot Bearing Replacer
CLUTCH SPECIFICATIONS
TYPE. vt in i, Single Dry Plate ST'RING;
FACINGS: Numberand Type........... Single - Diaphragm
Ades—Si, Th (Towl): CLUTCH THROWOUT BEARING:
DO o i i B 71.86 Sq. In. Each Type...Sealed Ball Bearing—Mounted on Sleeve
 F L T ———— .6 Sq. In, Eac . .
#, !AD"” 1046 5q. In. Each ) 1ypcH PILOT BEARING:
Qutside Diameter: , .
Bfefom s souvseas e s s e e s Q1 5 o AR A ITyatt Roller, 99004
A L T 1034”  SERVICE DATA:
Tnside Diameter Clutch Tedal Adjustment 34" to 17 Free
DO o omhis s s e e 614" Travel hefore Release Bearing Contacts
T B/ [T e T Vi Clutch Fingers.
Thickness: Clearance Detween:
L (R 132-.138 Driving Lugs and Cover........ 002 -.006"
34, 134100 oovuvnnmmerarisnininsy s 137-.143 Splined Hub and Shaft. . ....... 00050055



