


IMPORTANT SAFETY NOTICE

Proper service and repair is important to the safe, reliable operation of all
motor vehicles. The service procedures recommended by Chevrolet and
described in this service manual are effective methods for performing service
operations. Some of these service operations require the use of tools
specially designed for the purpose. The special tools should be used when
and as recommended.

It is important to note that some warnings against the use of specific service
methods that can damage the vehicle or render it unsafe are stated in this
service manual. It is also important to understand these warnings are not
exhaustive. Chevrolet could not possibly know, evaluate and advise the
service trade of all conceivahle ways in which service might be done or of the
possible hazardous conse(wences of each way. Consequently, Chevrolet has
not undertaken any such broad evaluation. Accordin%y, anyone who Uses a
Service Erocedure or tool which is not recommended by Chevrolet must first
satisfy nimself thoroughly that neither his safety nor vehicle safety will be
jeopardized by the service method he selects.
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SECTION 1
AIR CONDITIONING
COMPRESSOR

Minor Repair Procedures !
HUD and Drive Plate....crvereessssssnecssssssssn o 1-
Pulley and Bearing ASSEMDIY....cvvrvvvsrvrssrvrssrsssnes o 1-
Coil "Housing_ ASSEMDIY .ovvcvvrvcevvescvvessnssssssssssssssns -

Magor Repair Procedures W1

haft Seal ASSEMDIY..ovvrvvmvrsivnsrirsmsssssssrsssnns o l-

For all practical purposes all vehicles make use of the
same air conditioning com?ressor.,Actua_I differences
between compressors are found in their mounting
brackets, pulleys, connector assemblies and compressor
capacities, nong of which affect the following Overhaul
Procedures.

MINOR REPAIR PROCEDURES

The following operations to the Hub and Drive Plate,
Pulley and earln%,] and Coil Housing are covered as
"Mirjor" because they may be performed without first
purging the system or removm% the compressor from the
vehicle. The ‘shaft seal assembly, pressure. relief valve
and superheat switch, may alSo he serviced without
removing the compressor from the vehicle but these
operations are covered later in this section as "Major
epair Procedures” because the system must first "be
purged of refrigerant.

[llustrations used in describinﬁ these_ operations show the
compressor removed from, the vehicle to more clearly
illustrate the various operations.

Hub and Drive Plate
Removal

L If disassembly is bein% erformed on a_ bench,
mount Holding Fixture J-9396 in a vise and attach
the compressor to the fixture.

2. Using Clutch Hub Holding Tool J-9403 and Socket
J-9399, remove the locknut from the shaft (fig. 2).
Discard locknut.

3. Tool J-9401 may now be used to remove the hub
and drive plate assembly (fig. 3).

NOTE: Carefully snug tool into place with
wrench to insure engagement with threads.

4. Use Snap Rin%,PIiers J-5403 to remove the retainer
ring (ltem 39, Tig. 1). Then remove the hub spacer.

Inspection

If the frictional surface shows signs of damage due to

Compressor Rear Head and Internal Mechanism 1.7
Pressure RENEf VaAlIVE...oseccevsssssssssssens o -7
Superheat. SWItCN.....vvvvevrescssssssssssssssnnss R 1-8
Rear Head, Oil Pump and Valve Assemblies........1-8
Major_Internal Mechanism.....vmmmmmmsmsmsisnn o 19
Ledk Testing the COMPIESSOT.....umvvrmvmsmerssrvrssrees e 1-1
Special Tools e

excessive heat, the hub and drive plate and the pulley
should be replaced. Check further for the underlyin
cause of the damage, 1.e. low coil voltage or binding o
the compressor intérnal mechanism.

Installation

NOTE: When, hub and drive plate as,se_mbh{
IS readY for installation, clean its frictiond
face with a suitable cleaner.

L Insert the s?uare hub and drive plate 'kEY into the
keyway in the drive shaft allowing it 10 project
?.pr%(lmately 3/16" out of the end of the keyway

ig- 4).

2. rI]_irtl)e up the key in the shaft with the keyway in the

ub.

fig. 5% install

3. Lﬁsirﬁ; Tool J-9480 and Washe[ J-94|Eio-2 gs - 13?’ ogto
ce aned-

the fiub and lat bly. Pull th
S
drive pla

the s I there 1s aPer g/

t\ﬁﬁen i %rém(()m? 33{ rggs Psfat 0 |mateq t%/3 ¢
|c@/én$ﬁ may ﬁe useJ t0 roug%ly gdptfg);e this ope¥at|on?)

NOTE: Use Tool J-9403 to hold hub and

drive plate if necessary.

4. Install the hub, spacer washer and, using Snap Ring
Pliers J-5403, install the retainer ring (qtem 39, fig.
1), convex side of ring facing washer.

5. Use Tools J-9399 and J-9403 to install a new
locknut. Tighten the nut to 14-26 ft. Ibs. torque. Air
gazo between the frictional faces should now be
022" to 057",

NOTE: The shoulder or circular projection
on the locknut must face towards retainer
ring.

6. The pulley should now rotate freely.

cauTion: Never pound or drive the hub and
drive plate into position. Always use the proper
tools when removing or ref)lacmg clutch Parts.
Failure to do so may result in serious internal
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Snap Ring Pliers J-6435

28. Thrust Bearing

29. Thrust Race

30. Compressor Shell

31. Cylinder Assembly

32. Shaft Seal

33. Shaft Seal Seat “0" Ring
Shaft Seal Seat

35. Shaft Seal Seat Retainer Ring
36. Absorbent Sleeve

37. Absorbent Sleeve Retainer
38. Spacer

39. Clutch Hub Retainer Ring
40. Shaft Nut

remove the pulley

1. Rear Head 15. Pulley and Bearing Assembly

2. Rear Head to Shell "0" Ring 16. Pulley Bearing

3. Rear Discharge Valve Plate 17. Pulley Bearing Retainer Ring

4. Rear Suction Reed Plate 18. Pulley and Bearing Retainer Ring

5. Piston Ring 19. Clutch Hub and Drive Plate Assembly
6. Piston Drive Ball 20. Super Heat Switch, “0" Ring and

7. Ball Seat Retainer Ring

8. Piston 21. High Pressure Relief Valve

9. Front Suction Reed Plate 22. Oil Pump Gears
10. Front Discharge Valve Plate 23. Mainshaft Bearing (Rear)
11. Front Head to Shell “0 ” Ring 24. Oil Inlet Tube "0" Ring

12. Front Head 25. Oil Inlet Tube
13. Coil and Housing Assembly 26. Wobble Plate and Mainshaft Assembly
14. Coil Housing Retainer Ring 27. Thrust Race
Fig. 1-Six Cylinder Compressor- Cross Sectional View

compressor damage and seal leakage due to 2. Usin

shift of crankshafﬁ and g

7. Qperate the refrigeration system and rapidly cycle 3,
the clutch (by turning the &ir conditioning off and
on at least 20 times at approximately orie second
intervals) to seat the mating parts of the clutch.

Pulley and Bearing Assembly

Removal

1" Remove the hub and drive plate assembly.

Inspection

Check the a
assembly. If t

earing retainer ring (fig. 6}.
Remove shaft key.

Place Puller Pilot J-9395 over the ,comEJressor shaft
and pull off the pulley assembly using
puller (fig. 7).

-8433 pulley

ﬁpearanpe of the pulley and bearing
e frictional surface of the pulley shows

OVERHAUL MANUAL



Fig. 2--Removing Shaft Locknut

signs of excessive %rooving due to slippage, both the
pulley and the clutch hub and drive plate assembly
should be replaced. The frictional surfaces of the pulley
and bearing assembly should be cleaned with a suitable
solvent before reinstallation.

Bearing Replacement

L With the pulley and bearing assembly removed
from the compressor, use” a. sharp pointed
instrument to remove the wire retainer ring.

cauTion: |f the bearing is to be reused be
careful not to slip and daniage the seal.

2. From the rear of the bulley, gress or drive bearing
out of pulley using Tool J-9398 and Handle J-8092.

3. From the front of the pulley and using Tool J-9481
with Handle J-8092, press or drive the new bearing
into the pulley.

Installation

L Using Tool J-9481, press or drive the pulley and
bearing assembly onto the compressor neck. The
pulley should now rotate freely.

2. Install retainer ring using Snap Ring Pliers J-6435.
3. Install the wire bearing retainer ring.

4. Replace the hub and drive plate assemblﬁ. Use
proper tools. DO NOT drive or pound on the hub
assembly.

Coil Housing Assembly

Removal

L Remove the hub and drive plate assembly, the
pulley and bearing assembly, and electrical
connéctor,

2. Scribe the location of the coil housing to the

AIR CONDITIONING COMPRESSOR 1-3

Fig. 3-Removing Hub and Drive Plate Assembly

Fig. 4-Drive Plate Key Installed in Keyway

compressor body. This operation is to insure that
the electrical terminals will be reassembled in the
same position.

3. Using Snap_Ring Pliers J-6435, remove the coil
housing retainer ring (fig. 8).

4. Remove the coil housing assembly.

Inspection

Check coil for loose connectors or cracked insulation.
Amperage should not be more than 3.2 amps at 12 volts
D.C. at room temperature.

Installation

L Rotate the coil housing to the correct Position as
indicated b){ the scribe” marks. and the location of
the electrical terminals and fit into place (fig. 9).

2. Use Snap Ring Pliers J-6435 to install retainer ring.
NOTE: Install flat surface of the retainer
ring facing the coil housing.

3. Replace the pulley and bearing assembl1y and the
hub and drive plate assembly.”DO NOT drive or
pound on the hub assembly.

4. 1f the compressor is installed in the vehicle, connect
the electrical connections.
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Fig. 5 -Installing Hub and Drive Plate Assembly

MAJOR REPAIR PROCEDURES

The following service procedures are considered major
since the refrigeration system must be comgletely purged
of refrigerant™before proceeding and/or because major
internal™ operating and sealing components of the
compressor are belng disassembléd and serviced. A clean
workbench, preferably covered with a sheet of clean
paper, orderliness in the work area and aPI_ace for all
parts being removed and replaced is of great importance
as s the “use of the proper, clean service tools. An
attempt to use make-shift or inadequate equipment ma
result'in damage and/or improper compressor operation.

These procedures are hased on the use of the proper
service tools and the condition that an adequate stock of
service parts Is available. Service parts ‘stock should
include the following:

L Mag'or interior  mechanism  assembly—teady for
installation in shell as is.

2. Service cylinder assembly-front and rear halves
with main bearings in place and halves dowel
pinned together.

3. Piston drive balls.

4, BaItI seats—total of 10 sizes, including the ZERO
seat.

5. Thrust races-total of 14 sizes, including the ZERO
race.

6. Pistons-low and high compression.
7. Piston rings.
8. Main shaft bearings.

Fig. 6--Removing Pulley and Bearing Assembly
Retainer Ring

Fig. 7--Removing Pulley

9. Thrust bearings.

10. Compressor shaft and wobble plate.
11, Suction reed valves.

12, Discharge valve plate-front and rear.
13 Compressor front head.

14, Compressor rear head.

15, Pulley and pulley bearing.

16.  Clutch hub and drive plate assembly.

17. Seal kit—service—contains all seals and "O"
rings.(a)

18, Shaft seal kit.(a)

19, Nuts—head to shell, and shaft.(a)
20. Retainer rings—all necessary sizes.
21, Cylinder locator (dowel) pins.

OVERHAUL MANUAL



22. Valve and head locator (dowel) pins.
23, Service discharge crossover tube kit.
(a)To be used each time a compressor is rebuilt,

All parts required for servicing are protected b%_ a
preservation process and packaged in & manner_ which
will eliminate the necessity of cleaning, washing or
flushing of the parts. The  parts can be used in the
mechanism assembly just as they are removed from the
service package.

Piston ball seats and shaft thrust races will be identified
8(1 the parts themselves to denote their size and
imension.

Shaft Seal Assembly

When replacing the shaft seal assembly, even if the
compressor remains on the vehicle during the operation,
it will be necessary to purge the system of refrigerant as
outlined in the Chassis Service Manual.

Removal

L After first purgin% the system of refrigerant,
remove the clutch "hub and” drive plate, and the
shaft key.

2. Pry out the sleeve retainer and remove. the
absorbent sleeve. Remove the seal seat retaining
ring using Snap Ring Pliers J-5403.

3. Thoroughly clean the area of the compressor neck
surrounding the shaft, the exposed portion of the
seal seat, and the shaft itself of any dirt or foreign
material before removing the seal seat.

AIR CONDITIONING COMPRESSOR 1-5

Fig. 9—nstalling Coil Housing

4. Place Tool J-22974 over the end of the shaft to
Erevent chipping the ceramic seat. Fully engage the
nurled tanqs of Tool J-23128 into the ‘recessed
portion of the seal seat by turning the handle
clockwise. Lift the seat from“the compressor with a
rotary motion (fig. 11).

cauTion: DO NOT tighten the handle with a
wrench or pliers; however, the handle must be
hand tightened securely to remove the seat.

5 With Tool J-22974 still over the end of the shaft,
engage the tabs on the seal assembly with the tan_?s
on"Tool J-9392 by twmtmg the tool”"clockwise while
pr$55|ng the tool ‘down. Then [ift the seal assembly
out,

6. Remove the seal seat "O" ring from the compressor
neck using Tool J-9553 (fig. 1(11).

7. Recheck the shaft and inside of the compressor
neck for dirt or foreign material and be sure these
are?s are perfectly clean before installing new
parts.

Inspection

Seals should not be reused, AlwaYS use a new seal kit on
rebuild. Be extremely careful that the face of the seal to
be installed is not Scratched or damaged in any way.
Make sure that the seal seat and seal are free of lint and
dirt that could damage the seal surface.
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10.
11.
12.
13.
14.

15.

Apparent  seal
shatt caused

Shaft Nut

Clutch Hub Retainer
Ring

Spacer

Clutch Hub and Drive
Plate Assembly
Pulley and Bearing
Retainer Ring

Pulley Bearing
Retainer Ring

Pulley Bearing
Pulley

Coil Housing Retainer
Ring

Coil Housing
Compressor Shell
Absorbent Sleeve
Absorbent Sleeve
Retainer

Qil Drain Plug and
Gasket

Front Head-to-Shell
"O" Ring

and wobble plate assembly.

Installation

L Coat the new shaft seal seat "Q" ring with_clean
Frigidaire 525 viscosity refrigeration oil
equivalent) and install

16.
17.
18.
19.
20.
21.

22.

23.

24.

25.
26.
27.

28.

Nt leaks are sometimes the
mispositioning of the wobble plate on the compressor
by improper_ procedures
removal, pounding or dropping on the compressor shaft
or collision impact. Check as shown in
measurement is greater than shown, replacé the shaft

Shaft Seal Seat
Retainer Ring
Shaft Seal Seat
Shaft Seal

Shaft Seal Seat "0"
Ring

Compressor Front
Head

Front Discharge
Valve Plate

Front Suction Reed
Valve

Discharge Crossover
Tube Front "0 ” Ring
and Spacer
Mainshaft Front
Bearing

Head Locating Pins
Front Cylinder Half
Front Thrust Race
and Bearing Pack
Suction Crossover
Cover

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

Drive Key 44. Discharge Crossover
Discharge Crossover Tube Rear "0" Ring
Tube and Spacer

Piston Ring 45. Rear Suction Reed
Piston Front Drive Plate

Ball 46. Rear Discharge Valve
Piston Front Ball Plate

Seat 47. Oil Pump Drive Gear
Piston 48. QOil Pump Driven Gear
Piston Rear Ball Seat 49. Rear Head-to-Shell
Piston Rear Drive "0 Ring

Ball 50. Strainer Screen
Piston Ring 51. Compressor Rear
Drive Shaft and Head

Wobble Plate 52. Superheat Switch,
Assembly "0" Ring and

Rear Thrust Race and Retainer Ring
Bearing Pack 53. High Pressure Relief
Rear Cylinder Half Valve and "0" Ring
Oil Inlet Tube "0" 54. Rear Head-to-Shell
Ring Retaining Nuts

Oil Inlet Tube 55.  Compressor-to-
Mainshaft Rear Connector “O"”Ring
Bearing

Fig. 10-Six Cylinder Compressor-Exploded View

during " pulle

groove using Tool J-21508 (fig. 13).
NOTE: Refrigeration oil has been specially

result of

igure 12 If

(or
In the “compressor neck

dehydrated and therefore has a great affinit
for the moisture in the atmosphere. NEVE

leave the refrigeration oil bottle uncapped
for more than a few moments or oil
contamination will result.

Coat the "O" ring and seal face of the new shaft
seal assembly with clean refrigeration oil and
carefully enga?e the seal assembly onto the Iocklngi
tan%s of Tool J-9392 (fig. 13). Place shaft Sea
Protector J-22974 over the end of the shaft and
slide the seal down the shaft, turnln%. the tool
clockwise and applying light pressure until the seal
assembly engages “the flats on the shaft and is
seated in place. Rotate the tool counter-clockwise

OVERHAUL MANUAL



Fig. 11-Removing Seal Seat and "0" Ring

slightly §to release it from the seal) and remove
Tool J-9392.

3. Coat the seal face of the new seal seat with clean
refrigeration oil, Grip the seal seat with Tool
J-23128 and push into’ place with a rotary motion,
50 as not to_disturb the 0" ring and to also effect a
seal with this "0" ring. Remove Tool J-23128.

4. Install the new seal seat retainer ring with Tool
J-5403, with the flat face against the seal seat. Press
on the retainer ring unfil it snaps into place.
Remove Tool J-22974 from the end of the shaft.

5. Leak test the compressor as described under "Leak
Testing the Compressor" in this section. Correct
any leaks found.

6. Install the new absorbent sleeve by rolling the
material into a cylinder, overlapping the ends, and
slipping the sleeve into the compréssor neck with
the overlap toward the top of the compressor. With
a small screw driver or similar instrument, carefully
spread the sleeve until the ends of the sleeve butt at
the top vertical centerline.

7. Position the new metal sleeve retainer so that its
flange face will be against the front end of the
sleeve. Tool J-9395 may be used to install the
retainer. Press and tap with a mallet, setting the
retainer and sleeve into place (retainer recessed
approximately 1/32" from the face of the
compressor néck).

8. Reinstall the clutch hub and drive plate assembly.

Compressor Rear Head and Internal
Mechanism

Service . operations to the rear head or internal
mechanism of the compressor should he performed with
the compressor removed from the vehicle to insure, that
the necessary degree of cleanliness may be maintained.
Clean hands, clean tools and a clean bench, preferably
covered with clean paper, are of extreme importance.

AIR CONDITIONING COMPRESSOR 1-7

STRAIGHT EDGE

WIRE GAUGE

.029" SHOULD "GO"

.072" SHOULD "NOT GO"
OR SHOULD "JUST GO"

ABSORBENT SLEEVE
SLEEVE RETAINER

SEAL SEAT
RETAINER RING

SEAL SEAT

G" RING

SEAL ASSEMBLY

Fig. 12-Checking for Wobble Plate Position on Shaft

Fig. 13-Replacing Seal and "0" Ring

Pressure Relief Valve

When a faulty pressure relief valve, located in the rear
head casting, is encountered, the valve assembly should
be removed after purging the system and a new valve
and gasket installed. The entire system should then be

evacuated and recharged.

OVERHAUL MANUAL



1-8 AIR CONDITIONING COMPRESSOR

Superheat Switch

The superheat switch is used on passenger cars and "G"
model “trucks, If it becomes necessarﬁ to replace the
superheat switch, located in the rear head casting, the
switch assembly should  be removed O”IP/ after purging
the system. After the switch has been replaced and a new
"0" ring seal installed, the system should be evacuated
and recharged.

Rear Head, Oil Pump and Valve Assemblies

Removal

L Remove the compressor from the. vehicle, drain
compressor oil into a clean container, clean the
exterior of the compressor case and rear head
casting with a sujtable solvent and mount the

comBresso,r, rear head up, in Holding Fixture

J-9396 which should then be mounted securely in a

Vise.

2. Remove the four nuts from the shell studs.

3. Remove the rear head. Examine the sealing surface
of the casting webs. If this surface is damaged b
nicks or scratChes, the head should be replaced.

4. Examine the suction screen in the rear head for any
damage or contamination. Clean or replace the
screen as necessary.

5 Remove and examine the oil pump gears. If either
of the gears shows any wear or damage, replace
both gears.

NOTE: Keep the ends of the two oil pump
?ears matched and replace the same end
oward the discharge plate upon reassembly.

6. Remove the rear head-to-shell "O" ring and
discard.

7. With two screw drivers, carefullytpry uf on the rear
discharge valve plate assembly (fig” 14). Check for
broken “reeds or damaged sedts and replace entire
assembly if such is found.

cAuTioN: Excessive force during this opera-
tion may loosen valve reed retainer rivets.

8. Carefully lift off the rear suction reed valve. Valve
must be ‘replaced If any damage Is evident.

Fig. 14 -Removing Rear Discharge Valve Plate

Fig. 15--Proper Oil Pump Gear Positioning

Installation

L Carefully replace the suction reed valve and the
rear discharge plate over the dowel pins and Ports
in the cylinder ‘assembly. Proper Bosmonlng of the
reed plate may be determined %/ iningup the
proper opening in_the plate with the discharge
crossover tube opening.

2. Position. the_rear head casting to allgn with the
dowel pins. The two lower mounting pads will be in
alignment with the oil sump in the Shell. Rotate the
cylinder assembly _back and forth by hand, if
necessary, to permit this alignment. Remove the
rear head from this trial assembly.

3. Install the inner oil pump gear over the "D" flat on
the shaft and place the outér oil pump qear over the
inner gear. Position the outer gear as follows:

a. Observe the position of the oil sump in the shell.
b. Locate the approximate centerline of this sump.

C. Facm(‘; the centerline of the sumﬁ and viewing
from the sump side (bottom) of the co,mﬁress,or,
move the OUTER gear toward the_ right (side
having. the oil drdin fitting) until 1t IS at
approximately 90 degrees (3 o’clock position)
from the centerline of the oil sump (fig. 15).

4, Coat the head-to-shell "O0" ring. with clean
refrigeration oil and generously lubficate the area
around the quter edge”of the valve plate where the
"0" ring will be placed. Oil also' the oil pump

OVERHAUL MANUAL



1
8.
9.

gears, valve reeds and the area where the head
c?s%lng web sealing surface will contact the valve
plate.

Install the head-to-shell "O" ring.

Be ~sure that the suction screen is properly
ﬁosmoned In the rear head, then assemble the rear
ead to the compressor shell being careful not to
darg]age the sealing surface of the head casting
webs.

cAuTIoN: Be sure head does not bind against
oilpump gears when being installed.

Install new nuts to the threaded shell studs and
tighten to 19-25 ft. Ibs. torque.

Leak test the compressor as outlined under "Leak
Testing the Compressor” in this section.

Install compressor in the vehicle.

Major Internal Mechanism

The clutch hub_and drive plate assembly, drive key,

pulley, and coil

housing and shaft sedl should be

removed before proceeding with the following compres-
sor disassembly.

Removal from Shell

L Remove the rear head, discharge plate and suction

8.

reed valve from the comlnressor as outlined under
"Rear Head and Reed Valve Assemblies."

Remove the oil inlet tube and "O" ring with Tool
J-5139 as shown in Figure 16.

Carefully lay the compressor shell on its side and
slide out interior  mechanism and front head
assembly. DO NOT hammer or use undue force to
remove ‘the mechanjsm; however, gentle taps on the
head casting may aid in removing the assembly.

cauTion: DO NOT hammer or tap on the
compressor shaft.

Remove front head casting, front discharge valve
late and suction reed valve from the meChanism.
xamine parts for damage and replace if necessary.
Check particularly for” damage to the sealing
surfaces of the front head casting webs.

Examine the mechanism for any obvious damage.
Remove the suction crossover cover (fig. 17).

If desired, the mechanism may be assembled in
Checking Cage J-9397 and operated on a motor test
stand, of br some other suitable means, to observe
sound level and %eneral operation. Tighten cage
nuts evenly to 14-16 ft. Ibs. torque.

Remove mechanism from the cage.

Disassembly

If the mechanism has sustained major damage, due

possibly

to loss of refrigerant and/or oil, it may be

necessary to replace it with a complete service inerior

AIR CONDITIONING COMPRESSOR 1-9

Fig. 17- Removing Suction Crossover Cover

mechanism assembly rather than to replace individual
parts. |f further disassembly is considered worthwhile,
proceed as follows:

1

Before disassembling the cylinder and mechanism
number the pistons and cylinder locations so that
all parts may be_replaced in their original location.
Pistons and” cylinder bores may be “identified by
numbering them 1, 2 and 3 with a pencil.

Use an old, discharge tube to drive discharge tube
oult_ (&f cylinder (fig. 18): Drive from REAR of
cylinder,

Drive the cylinder_halves apart and free from the
dowel pins “and dlschar?e crossover tube usm% a
fiber block and mallet (fig. 19). Discard ‘the
discharge crossover tube.

NOTE: Before driving cylinder halves apart
position wobble plate” toward front of
compressor in area of crossover tube.

OVERHAUL MANUAL



1-10 AIR CONDITIONING COMPRESSOR

10
11

Fig. 18-Unseating Discharge Crossover Tube

Carefully remove the rear half of the cylinder from

the pistons and set the front cylinder half, with the

EI_SIOH, shaft and wobble plate, in Compressing
Ixture J-9397.

Push up on the shaft and, one assembly at a time
remove prlstons, rings, seats and balls” placing all
parts in Tray J-9402"in the compartment associated
\EVIH'I thet proper end of the piston. Discard all piston
all seats.

NOTE; The front of the piston may be

identified by a notch in the casting web fb%

20). The piston compartments in Tray J-9

Pﬁvef a ?oss at this notch location to indicate
e front.

Remove and inspect all piston rings. Replace all
broken or damaged rings. Damaged pistons must
also be replaced.

Examine piston balls. Replace if they show burning
Or EXCESSiVe wear.

Remove the rear combination of thrust races and
bearing from the shaft and discard all three pieces.

Remove the shaft and wobble plate assembly from
the front half of the cylinder.

Remove the front combination of thrust washers
and bearing and discard all three pieces.

Examine all surfaces of the wobble plate and, if
satisfactory, reuse. If it shows signs of wear, replace
the shaft and wobble plate as an” assembly. Use care

Fig. 19-Separating Cylinder Halves

not to move wohble plate on the shaft. This is
factory set.

12, Examine_the front and rear cylinder halves and
replace if cylinder bores are " deeply scored or
damaged.

13 Wash all parts to be reused in a suitable cleaner.
Blow dry all parts.

14. If cylinder main bearings are to be replaced, they
may be removed and reinstalled at this time using
Tool J-9432. Drive ag{amst the lettered end of the
bearings and from the outside of the cylinder.
Bearing must be not more than 1/8" below surface.

Gauging Procedure

The gauging operations which follow have been worked
out on asimple basis to establish and provide necessary
runmn% clearances. Two gauging procedures are
necessary.

The first gau?in? operation is made to_choose the Broper
size ball “seats fo provide, at each piston, a .0005" to
.0010" total preload between the seats and the wobble
plate. at the tightest place through the 360 degree
rotation of the wobble plate. The bronze ball seats”are

Fig. 20-Notch Identifying Front End of Piston
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Wobble Plate

No. 1 Piston

Front
Cylinder

Halfy Front Thrust Races

3 and Bearing MB

Holding Fixture

. H J-9396H P
| Compressing |

Fixture J-9397

Fig. 21--Instaliing Piston, Front Ball and Seat and
Rear Ball

protvided in .0005" variations including a basic ZERO
seat.

The second gauging operation, performed at the rear
shaft thrust bearing and race pack, is designed to obtain
.0005" to .0015" preload between the hub Surfaces of the
wobble plate and the front and rear hubs of the cylinder,
A total of 14 steel thrust races, including a basic ZERO
race, are provided in increments of .0005" thickness to
provide the required fit. Proper selection of thrust races
and ball seats is of extreme importance.

L Secure from service parts stock:

-~

Four-ZERO thrust races
Three-ZERO ball seats
Two-New thrust bearings

Assemble a ZERO thrust race, a new needle thrust
bearm% and another ZERO thrust race, in that
order, o the front end of the shaft (A dab of cleap
Petroleum Jelly will “hold the bearlng-_race ack
ogether and in place on the shaft). Lubricate front
and_ rear faces of the wobble plate with clean
refrigeration oil.

With the front half of the cylinder assembl resting
on Tool J-9397 insert the shaft threaded en
through the front main bearing until the thrust race
assembly rests on the front cylinder hub.

Assemble & ZERO thrust race, a new needle
bearln? and a second ZERO thrust race in that
order, o the rear of the shaft.

ApFIy a light smear of clean petroleum jelly to the
ball pockets of each of the three pistons.

Place the balls in the piston pockets. The petroleum
jelly will hold the balls in place.

Apply a light smear of petroleum jelly to the cavity

10

11,

12
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Fig. 22--Assembling Cylinder Halves

of three new ZERO hall seats and place one seat
over each front Plston ball. There should now be a
ball and seat in the front ball pocket of each piston
and a ball only in the rear hall pocket.

NOTE: Do not assemble any of the piston
rings at this time.

Rotate the shaft and wobble plate until the hi%h
point of the wohble plate is directly over the
cylinder bore {Jrevmusly designated as'No. L Lift
up slightly on the shaft’and wobble plate assembly,
insert 'the” front (notched) end of the No, 1 piston
into the cylinder bore, and at the same time, place
the front Dall and seat and the rear ball only over
the wobble plate (fig. 21%. Hold front thrust bearing
pﬁch tight against wobble plate hub while lifting
shaft.

Repeat this operation with pistons No. 2 and No. 3,

Align the rear head casting with bores, suction
assage, discharge crossover holes, and dowel pins.

22ap Into place, using a plastic block and mallet (fig.
).

Place the cylinder assembly in the checking cage
with the front of the compressor shaft pointing up,
positioning the discharge tube openln(T; between the
cage bolts: This will provide access Tor the feeler
gauge. Assemble the cage and tighten all nuts
evenly to 14-16 ft. Ibs. tordue.

Use a leaf tyﬁe feeler gauge and a suitable sprinﬁ
scale to check clearance between the REAR ba
and the wobble plate (fig. 23) of the No. 1 piston.
Use a suitable combination of feeler gauge leaves
until 4 to 8 oz, of force is required to pull gauge
from between the ball and the plate.

NOTE; Use undamaged feeler gauges. gener-

ously lubricated with clean refrigeration oil.
Support the spring scale so that only the
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1-12 AIR CONDITIONING COMPRESSOR

actual force required to pull the feeler gauge
free is measured.

Rotate the shaft approximately 120 degrees and
again check with a feeler %auge between “the parts.
otate the shaft another 120°deqrees and make a
third check. From this total of three feeler gauge
checks, use the MINIMUM reading to select a
numbered, seat to correspond to the” feeler gauge
reading (i.e., if minimum reading was .019, use a
No. 19 seat. If [eadm? was 0195, use a No. 19-1/2
seat). Place this seal in the parts tray in the

Wobble Plate Rear Ball

Feeler Gages

Spring Scale
(Pull Scale
parallel to
slope of
Wobble Plate)

Fig. 23-Checking Clearance Between Rear Ball and
Wobble Plate

Feeler Gages Rear Thrust Race

Spring Scale
Thrust Bearing

Fig. 24 -Checking Clearance Between Rear Thrust
Bearing and Outer Thrust Race

13
14

15,
16.

17,

18,

19,

2.

compartment corresponding to the rear ball position
of the No. 1 piston.

R_ePeat the operation described in Step 12 for
pistons No. 2 and No. 3,

The next gauging operation is to determine the
space between the REAR thrust bearing and the
upper. (outer) rear thrust race. Use a suitable
compination of feeler gauge leaves so that 4 to 8 oz.
of force is required to pull (%auge free (fl(_z. 2),
Select a numbered. thrust race 1o correspond 1o this
feeler %auge readm% and place this race in parts
tray in the’rear thrust race compartment.

Loosen the nuts and ring from the checking cage.

Drive the cylinder halves apart, using a fiber block
and mallet.

Carefully remove the rear half of the cylinder and
set the front half %ncludm | the pistons, shaft and
wobble plate assembly) on Fixture J-9397.

Carefully remove one Plston at a time from the
wobble Dlate and the front half of the cylinder.
Transfer each piston, hall and seat to its proper
place in the parts tray along with the numbered
rear seat chosen in Steps 12 and 13 above.

cauTion: When the balls and seat are
removed from the piston, be sure that they are
placed in the proper parts tray pocket so as not
to lose the relationship, of the halls and seats to
the proper end of the piston.

Remove the rear outer (uppeg ZERO thrust race
from the compressor shaft and replace it with the
numbered thrust race (determined in Step 4
above) from parts tray.

NOTE: This ZERO thrust race may be put
asjde for reuse in future gauging and/or
rebuild operations.

The gauging operations are now complete.

Assembly

After properly performingf the gauging procedure and

choosing the” correct hal

seats and “thrust races as

outlined under "Gauging Procedures,” _the cylinder
assembly may be reassembled. Be sure to install all new

seals and "O

rings. All are included in the compressor

seal service kit.
Assembly procedure is as follows:
L Support the front half of the cylinder assembly on

Fixture J-9397 and install the” shaft and wabble
plate, threaded end down, with its front bearin
race pack (ZERO race, bearing and ZERO race
and ifs rear bearing race pack (ZERO race, bearing,
numbered race) if this was not already done at the
end of the "Gauging Procedure."

Assemble a piston ring, scraper groove toward the
centter of the piston, to each énd of the three
pistons.
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. Apply a Iignht smear of petroleum jelly to the

numbered ball seats chosen in the gaugmg
procedure and install all balls and seats (if remove
In Step 18 of the gauging procedure) in their proper
place In the piston.

Rotate the wobble plate so that the high point is
above cylinder hore No. 1 Carefully assemble
Plston No. lcomeIete with ball and ZERO seat on
he front and ball and numbered seat on the rear,
over the wobble plate. Hold front thrust bearing
Raok tight against wobble plate hub while lifting
ub. Compress and enter the piston ring into the
front cylinder half,

Repeat this operation for pistons No. 2 and No. 3

. Assemble one end. of a service discharge crossover
tube into the hole in the front cylinder Ralf.

. Rotate the shaft to position the pistons in a stair-

step arrangement, then carefully place the, rear
cylinder half over the shaft and” sfart the pistons
into the cylinder bores.

Compress the piston ring on each piston to permit
its entrance into the cylinder.

. When _all three pistons and rings are in their

respective cylinders, align the end of the dlschar%e
cr?_ssgver tube with the "hole in the rear half of the
cylinder.

NOTE; Be sure the flattened portion of this
tube faces the inside of the compressor to
allow for wobble plate clearance.

Fig. 25-1nstalling Suction Crossover Cover

10.

11,

2

AIR CONDITIONING COMPRESSOR 1-13

When all parts are in proper alignment, tap with a
fiber block and mallet to seat the rear half of the
thnder over the locating dowel pins. If necessary,
clamp the cylinder in Fixture J-9397 to complete
drawing the Cylinder halves together.

Generously lubricate all movinfq parts with clean
refglgeratlon oil and check for free rotation of the
parts.

NOTE: It may he desirable to clamp the
cylinder assembly in comPressmg Fixture
J-9397 and check ‘on the motor test stand for
Proper operation before proceeding further.
f any ,|mproRer operation is obsérved, the
mechanism snould” be regauged to insure
proper operation. Compléte “the assembl

procedure when correct operation is obtained.

Replace the suction crossover cover as shown in
_FIPUI’e 25. Compress the cover (as shown) to start it
mdo the slot, and then press it in until flush on both
ends.

Installation Into Shell

L Support the cylinder on Fixture J-21352 with the

2

threaded end of the shaft up.

Assemble the two dowel Fins in the front cylinder if
they are not already in place.

NOTE: A rod drilled 1/4 in. deep to the O.D.
of the dowel pins will aid in installing.

Install the discharge crossover tube front "O" ring
and spacer (fig. 269.

Alégni_ng the dowel pin holes, discharge crossover
and’ oil Teturn slot, assemble the suction reed valve
to the front end of the cylinder.

Assemble the front discharge valve plate, aligning
%He ﬂoleds with the dowel pins and proper opening in
e head.

NOTE: The front discharge plate has a

Fig. 26 -Installing Discharge Crossover Tube Front
"O" Ring and Spacer
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1-14 AIR CONDITIONING COMPRESSOR

Fig. 27-Installing Shell Over Internal Mechanism

larger diameter hole in the center than the
rear discharge plate.

Check the sealing surface of the compressor front
head casting webs and replace the entire casting_if

;hnegre IS any evidence of damage. Discard the
Ing.

Coat the valve plate with clean refrigeration oil.
Rotate the front head casting until it"is properl
positioned over the dischargé reed retainers an
dowel pins, then set it in place (being careful not to
damage _the,seallngi surfaces) and seat it over
dowels with light mallet taps.

NOTE: Dowel pin and hole location can he
mar,lt<,ed with pencil to aid in locating proper
position.

. A8ply,clean refrigeration oil to a new "0" ring and

"0" Ting groove at the lower ed(‘;e of the front head
casting and carefully assemble the "O" ring in the
groove.

. Coat the inside machined surfaces of the compres-
sor shell with refrigeration oil.

10

1

13
14,

15,

16.
i

Locate the oil intake tube hole in the rear discharge
plate. Line up the oil sump with this hole location
and slide the shell down over the mechanism while
a%portmg the mechanism on Fixture J-21352 (fig.

NOTE: Raise the front head slightly to
facilitate shell installation and to reducé the
possibility of damaging the "0" ring.

Place Compressor Support Bracket J-9396 in a vise
and, carefully inverting the compressor shell with
the mechanism inside, mount the front compressor
flange on the support bracket.

Place .a new "0" ring in_the oil intake tube hole
applying clean refrigeration oil to the oil intake
tube” hole and the "O" ring. Rotating the
compressor mechanism to line up, with the hale in
the compressor oil sump baffle, "install the pickup
tube. Be sure that the "O" ring and intake tube are
properly seated.

Assemble the dowel pins into the rear cylinder.

Install the discharge crossover tube rear "O" ring
and spacer.

Replace the rear suction reed valve, rear discharge
valve plate, oil pump gears, rear head and head
nuts as outlined previously under "Rear Head and
Reed Assemblies—nstallation.

Install a new shaft seal assembIY kit as outlined

under "Shaft Seal Assembly-Installation.”

Reinstall the coil housing, pulle¥ and bearing
assembly and hub and drive plate assembly &S
outlined" earlier in this section.

Leak Testing The Compressor
Whenever service operations are performed on the

com
mec

ﬁ

ressor shaft seal assembly or on the interior
anism, use the following procedure to leak test the

reassembled compressor:

1
2,

Install "0" rings and Cover Plate J-9527 over the
suction and discharge ports of the compressor head.

Check and add oil to the com(g,ressor as outlined
under "Checking Compressor Oil Charge" in the
Chassis Service Manual.

Temporarily install _the shaft nut. With the
compressor”in the horizontal operating ﬁosmon (oil
sump _down), rotate the compressor “shaft several
times in the normal direction of rotation.

Hook up a Refngerant-lZ container and char_?[ng
line &usmg Adapter J-5420) to cover plate fitting
over the suction port, charge the compressor UP t0
8&1{1 %ressure, and leak test compressor with a leak
etector.

Turn off the refrigerant container valve, Transfer
auge line and adapter to cover plate fitting over
e " discharge Ror and repeat the procedure

outlined in Step 4.

Correct any leaks present.
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J 8393
J-24095
J 9393

J-5453
J-9459

J-5420
J-6084
J-8433
J-9395
J-23595

J-6271

J-5421

Charging Station

Oil Inducer

Super Heat Switch
Remover

Goggles

90 Degree Gauge Line
Adapter

Gauge Line Adapter
Leak Detector

Puller

Puller Pilot
Refrigerant Can Valve
(Side-Tap)
Refrigerant Can Valve
(Top-Tap)

Pocket Thermometers (2)

AIR CONDITIONING COMPRESSOR

SPECIAL TOOLS

12.
13.
14.

15.
16.
17.
18.
19.

20.
21.

J-5403
J-6453
J-9396

J-9397
J-9403
J 9399
J-9401
J-9480
J 9392

J-23128
J-9398

No. 21 Snap Ring Pliers
No. 26 Snap Ring Pliers
Compressor Holding
Fixture

Compressing Fixture
Clutch Hub Holding Tool
9/16" Thin Wall

Socket

Hub and Drive Plate
Assembly Remover
Hub and Drive Plate
Assembly Installer

Seal Remover

Seal Seat Remover
Pulley Bearing Remover

Fig. 28-Air Conditioning Special Tools

23.

24.
25.

26.

27.
28.

29.
30.

31.
32.

J-9481

J-8092
J-21352

J-5139

J-9432
J-9553

J-21508
J-22974

J-9527
J-9402

1-15

Pulley and Bearing
Installer

Handle

Internal Assembly
Support Block

QOil Pickup Tube

Remover

Needle Bearing Installer
Seal Seat "0 " Ring
Remover

Seal Seat "O" Ring
Installer

Shaft Seal Protector
Pressure Test Connector
Parts Tray
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SECTION 3
FRONT AXLE DIFFERENTIAL
(4-WHEEL DRIVE)
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FRONT AXLE DIFFERENTIAL
Differential Case

Removal (Fig. 1)

1 If front axle assembly is removed from vehicle
mount assembly n suitable holding fixture and
remove axle shafts as outlined in Axle Shaft
Removal, Section 3, Truck Service Manual.

2. Remove cover attaching bolts and lock washers and
the metal tag secured by one of the attaching holts.
Remove cover and gasket.

NOTE; The tag shows the number of teeth
on pinion and drive gear.

3. Remove differential side bearing caps, making sure
theyt, are marked for reassembly in the “same
position.

4. Position Spreader Tool J-5231-01 so_the two dowels
on tool fit'into recesses in carrier, install two hold
down bolts and install a dial indicator at one end of
opening in carrier to indicate width of opening.

5. Expand spreader tool to spread carrier a maximum
of .020".

cAuTioN: Do not attempt to remove differen-
tial without_ using the spreader tool. Do not
expand carrier more than 020 in. or it may be
damaged and take a permanent set.

6. Remove dial indicator and, using a pry bar, lift out
differential assembly. Remove and ta% bearing cups

50 they ma}/, be” reinstalled in their ofiginal
positions. Relieve pressure on spreader tool and
remove tool.

Oil Seal Replacement

The axle shaft inner oil seals are located just outboard of

the differential bearings. They can be replaced only after
the differential is removed from the carrier.

Disassembly

1 Remave bearing cups from differential case and
identify for reassembly.

2. Remove hearing cones from case, using puller J-22888
and correct plup (fig. 4) and remove shims from case.
Id_en,tlfr all parts so they may be reassembled in their
original location.

DIAL
INDICATOR

Fig. 1—Spreading Case with J-5231-01

CHEVROLET OVERHAUL MANUAL



3-2 FRONT AXLE DIFFERENTIAL

i
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Nut

Washer

Pinion Flange

Outer Bearing Shims
Drive Pinion

Inner Bearing Shims
Lock Pin

Differential Side Gear
Thrust Washer

Axle Shaft

11.
12.
13.
14.

15.
16.
17.
18.
19.

Differential Bearing Cone
Differential Bearing Cup
Bearing Cap

Differential Bearing Adjusting
Shims

Differential Pinion

Thrust Washer

Cover

Pinion Cross Shaft

Ring Gear

20.
21.

22.
23.
24.
25.
26.
27.
28.

Fig. 2—Front Axle Differential

Differential Case

Differential Bearing Adjusting
Shims

Differential Bearing Cap
Differential Bearing Cone
Differential Bearing Cup
Cover Bolt

Gasket

Axle Shaft

Oil Seal

Assembly

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Thrust Washer
Ring Gear Bolt

Qil Slinger
Differential Carrier
Inner Bearing Cone
Inner Bearing Cup
Outer Bearing Cup
Outer Bearing Cone
Qil Slinger

Oil Seal
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15
16

1. Nut

2. Washer

3. Companion Flange

4. Pinion Oil Seal

5. Gasket

6. Outer Pinion Oil Slinger

7 and 8. Cone and Roller
(Outer Pinion Bearing)

9. Shims (Outer Pinion
Bearing)

10. Inner Pinion Oil Slinger

11.

12.

13.

14.
15.

16.

Shims (Inner Pinion
Bearing)

Cup (Inner Pinion
Bearing)

Cone and Roller
(Inner Pinion)
Ring and Pinion
Gasket (Housing
Cover)

Screw and Washer
(Cover)

17.
18.

19.
20.

21.

22.

23.

Cover and Plug
Lock Pin (Pinion
Shaft)

Differential Case
Shims (Differential
Adjusting)

Cone and Roller
(Differential Bearing)
Cup (Differential
Bearing)

Cap (Differential
Bearing)

24.

25.
26.
27.

28.
29.
30.

Bolt (Differential
Bearing Cap)

Bolt (Ring Gear)
Pinion Shaft

Thrust Washer
(Pinion)

Pinion

Side Gear

Thrust Washer (Side
Gear)

AVILNIY3441d JFIXV  1INOdd

€-€



3-4

FRONT AXLE DIFFERENTIAL

Drive the pinion shaft lock pin out of case.

Remove ring gear holts from case and separate ring
gear from case.

Removeipinion shaft, pinions, side gears and thrust
washers from case.

DRIVE PINION

Removal

1

Using Holding Bar J-8614-1, attached to pinion
shaft” flange, remove seIf-Iocklng nut and washer
from pinion shaft.

Install Tool J-8614-2, and 3 intg holding bar as
shown in Figure 5 and remove flange from drive
pinion. Remove drive pinion from carrier.

With a long drift, tap_on inner race of outer pinion
bearing to remove pinion oil seal, slinger, gasket,

Fig. 4—Removing Side Bearings

J-8614-1

Fig. 5 Removing Pinion Flange

CHEVROLET OVERHAUL MANUAL

oufer pinion cone and roller and shim pack. Tag
shim pack for reassembly.

Should inspection indicate necessity, pinion bearin

cups can be removed from carrier using a long dri

and hammer. Remove shims and oil Slinger which
are located behind the inner bearing cup. Tag
shims for reassembly.

Remove inner pinion cone and _roller using Tool
J-22912. installed as shown in Figure 6, and press
pinion from bearing.

Inspection

1

" scoring or evidence o

Clean all ?ears and, bearings in cleaning solvent
and inspect all bearing cups, races and rollers for
scoring, chipping or evidence of excessive wear. On
?mlon bearing Tollers, inspect large end of rollers
or wear. ThiS is where wear is ‘most evident on
tapered roller bearings.

NOTE: The pinion bearings are of the
tapered type, and. the natural wear pattern is
a frosted condition with occasional slight
scratches on races or rollers. This does not
Indicate a defective bearing.

Ingpect pinion splines and flange splines for
evidence of excessive wear.

Inspect ring gear and pinion teeth for possible
scoring, cracking or chipping.

Inspect differential case for cracks or scores or side
gears, thrust washers, and pinion thrust faces.

Check fit of differential side gears in case.
Check fit of side gears and axle shaft splines.

Inspect differential Pinion shaft and spacer for
EXCESSive wear.

Fig. 6- Removing Inner Pinion Bearing Cone and
Roller



DIFFERENTIAL CASE

Reassembly

1
2.

Position _ differential side gears and new thrust
washers in differential case.

Position differential pinjons and_new thrust washers
in_differential case. Align pinions with holes in
differential case.

Install pinion shaft in differential case. Align hole
in shaft with hole in case, then install lock pin. Peen
hole to prevent pin dropping out of case.

Position ring gear to case, then install cap screws.
Tighten cap screws evenly and  alternately to
spécifications (See Specification Section).

With an arbor prress, press differential side bearings
?hr]tot_case using Tool J-22175. Do not install shims at
IS time,

Place differential case in carrier and. install bearing
caps, Care should be taken to install caps in
original position. Use mark placed on caps and
carrier at removal. Tighten caps just enough to keep
bearing caps in place.

Install dial indicator on carrier with _indicator
button contacting back of ring gear (Fig. 7). Rotate
differential case ‘and check for runout. "If runout is
greater than 002", the assembly should be removed
and the ring gear removed from the case. Again
install ~ différential case and check runout” at
differential case flange.

Should runout of case flange be greater than 002",
the defect is probably™ due “to hearings or
differential case, and should be corrected hefore
proceeding further,

Position two screwdrivers between bearing cup and
carrier on opposite side of ring ge_ar (away from
dial indicator side). Pull on scréwdrivers and force
differential case as far as possible toward the dial

Fig. 7 -Checking Runout

FRONT AXLE DIFFERENTIAL 3-5

indicator. Rock the_ring ?ear_to set the bearings.
With force still applied, e indicator at “0”.

10. Reposition screwdrivers between bearing cup and
carrier on rlng_ giear side. Pull on screwdrivers and
force differentjal case as far as possible toward
center of carrier. Repeat several times until the
same reading is obtained. Record the indicator
reading. ThiS will be the total amount of shims
needed (less preload) for setting backlash later
during assembly.

11.  Remove differential from carrier.

DRIVE PINION
Installation and Adjustment of Depth and Preload

Ring gears and pinions are squIi_ed, in matched sets
only. Matching numbers on hoth pinion and ring gear
are’ etched for verification. If a new gear set is being
used, verify the numbers of each pinion and ring before
proceeding with assembly.

On the button end of each pinion there is etched a Blus
(+) number, a minus (b—) number, or a zero (0) number,
which indicates the best running _position “for each
particular gear set. This dimension is controlled by the
shimming “behind the inner bearing cup. Whenever
baffles or oil slingers are used, they become a part of the
adjusting shim pack.

For example: If a pinion is etched+ 3, this pinion would
require .003" less shims than a pinion etched "O" This
means by removing shims, the mounting distance of the
pinion 1§ increased by .003" which is just what a +3
etching indicates. Or if a pinion is etched —3 we would
want 0 add .003" more shims than would be required if
the pinions were etched "0". By adding .003" shims, the
mounting distance of the pinion was decreased .003"
which isjust what a =3 etching indicated.

If the old ring and pinion set is to be reused, measure
the old_shim pack and build a new shim pack to this
same dimension. If baffle is in the axle assembly, it is
considered as part of the shim pack.

Tq change the Binion adjustment, shims are available in
thicknesses of .003", .005" and .010".

NOTE: If haffle or slinger is bent or
mutilated, it should be replaced.

Measure each shim separatel% with a micrometer and
add  together to get total shim pack thickness from
original build up.

If a new gear set is being used, notice the plus or minus
etching on both the old and new pinion, and adjust the
thickness of the old shim pack to compensate for the
difference of these two figures.

For example: If the old pinion reads g+ 2) ang the new
plnkon IS (—2), add .004" shims to the “original shim
pack.

1. Determine proper inner shim pack (for setting pinion
depth) by using chart (fig. 8).

CHEVROLET OVERHAUL MANUAL



3-6 FRONT AXLE DIFFERENTIAL

New Pinion Marking

Old Pinion
Marking -4 -3 -2 -1 0 +1 +2 +3 +4
+4 +0.008 + 0.007 + 0.006 + 0.005 + 0.004 +0.003 + 0.002 + 0.001 0
+3 +0.007 + 0.006 +0.005 +0.004 +0.003 + 0.002 +0.001 0 - 0.001
+2 +0.006 + 0.005 +0.004 +0.003 + 0.002 + 0.001 0 - 0.001 - 0.002
+1 +0.005 + 0.004 +0.003 +0.002 +0.001 0 - 0.001 - 0.002 - 0.003
0 +0.004 +0.003 +0.002 + 0.001 0 - 0.001 - 0.002 - 0.003 - 0.004
-1 +0.003 +0.002 +0.001 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005
) +0.002 +0.001 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005 - 0.006
-3 +0.001 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005 - 0.006 - 0.007
-4 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005 - 0.006 - 0.007 - 0.008
Fig. 8—Drive Pinion Shim Chart
2. Install inner shim pack and oil inn%er in inner_cup 35590
bore and drive inner cup into position using Tool
J-21059 used with J-8092.

3. To the outer shim pack &for setting preload) add or
remove an equal amount as was added or removed
from the inner shim pack.

4. Install outer cup in carrier bore, using installer
J-7818 with Drive Handle J-8092.

5. Press inner pinion hearing cone and roller onto
pinion shaft usmg Installer J-9772 on arbor press as
shown in Figure 9.

6. Install drive pinion and inner bearing cone and
roller assembly in differential carrier.

7. Install shims and outer pinion cone and roller on
?lnlon shaft using Tool J-5590 and companion
lange to press bearing onto pinion (Fig. 10).

8. Install flange holding bar and install washer and
nut on pinidn shaft. Torque nut to 255 ft. Ibs.

9. Remove holding bar and with an inch pound torque

Fig. 10—Installing Pinion Flange

wrench measure rotating torque.. Rotating torque
should be 10 to 20 in. IbS. with original bearings or
20 t0 40 in. Ib. with new bearings.

NOTE: Torque reading to start shaft turning
must be disregarded.

10. If torque requirements (preload) are not to
specifications, adjust shim  pack ™ as necessary.
Increase the outer shim pack to reduce rotation
%orque. Decrease shim pack to increase rotating
orque.

11 Remove nut, washer and flange from pinion shaft.

Fig. 9—Installing Inner Pinion Cone and Roller 12 mSta” 0|| Slmger, gaSket and USIng TOOl J'22804
install oil seal.
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13, Install flange, washer and nut. Torque nut to
specifications.

DIFFERENTIAL CASE

Preload and Adjustment

L Place differential assembly (with pinion assembled)
into _housmé;. Install bearing caps in their proper
Bosmon and tighten screws just enough to hold the

earing cups in"place.

2. Install dial indicator on_carrier with _indicator
button contacting back of ring gear (Fig. 7).

3. Place two screwdrivers between bearing cup and
housing on ring gear side of case, and pr,;r ring gear
into mesh with f)lnlon gear as far as it will go. Rock
ring gear to allow_bearings to seat and ?ears to
meSh.”With force still applied, set indicator to “0”.

4. Reposition screw drivers on opposite side of ring
gear and pry ring gear as far as it will go. Now take
an indicator reading, Repeat until the same reading
IS obtained every time, This readln% will be the
necessary amount of shims between the differential
case and differential bearing on the ring gear side.
Remove differential bearing”from the ring gear side
%nd assemble proper amount of shims. Reassemble

earing.

5. Remove the differential bearing from the opposite
side of ring gear. To determing the amount of
shims needed here, use the following method.

a. Subtract the size of shim pack just_installed on
rln(? gear side of case from the reading obtained
and tecorded in step 10 of Differenfial Case—
Reassembly.

b. To this fi?ure, add an additional .015" shims to
compensate for preload and backlash.

Example; If reading in step 10 of Differential Case—
Reassembly was .085", and the shims installed on
ring gear side of case was 055", the correct amount
of Shim will be .085" - .055" + .015" = .045"

6. Install shims as indicated in step 5 (which will give
the proper bearing preload and “backlash) and
Install side bearing.

Installation

1 Spread differential carrier, using spreader as shown
In Figure 1

2. Install differential bearing cups in their correct
locations then install differéntial case into carrier.

3. Install differential bearing caps in the correct
location as indicated by marks made. at disassem-
Y nstall cap scréws finger tight. Rotate
ditferential assembly and rap on case with a soft-
faced hammer to ensure proper seating of case in
carrier,

4. Remove . spreader and torque cap holts to
specifications.

FRONT AXLE DIFFERENTIAL 3-7

5. Install dial indicator and check ring ?ear backlash
at four equally spaced points around the rlng gear,
Backlash must be held to .004" to .009" and Mmust
nr(])t kvgry more than .002" between positions
checked.

6. Whenever backlash is not within limits, differential
bearing shim. pack should be corrected to bring
backlash within' limits,

7. Check gear tooth contact, usin? red lead method, as
described in "Gear Tooth Confact Pattern Check".

8 After a successful pattern check, install housing
cover. using a new gasket. Torque bolts t0
specifications.

9. Install axle shafts and install axle assembly into
vehicle (See Service Manual).

10 Fill with recommended lubricant, lower vehicle to
floor and road test vehicle.

GEAR TOOTH CONTACT PATTERN CHECK

Prior to final assemblz of the differential, a Gear Tooth
Contact Pattern Check _is necessary to verify the correct
relationship between ring gear and drive pinion., Gear
sets which ‘are not Bosmone,d properly may be noisy, or
have short life, or both. With a pattérn check, the most
desireable contact between ring gear and drive pinion
for low noise level and long life’can be assured.

Gear Tooth Nomenclature

The side of the ring gear tooth which curves_outward, or
is convex, Is referred to as_the "drive” side. The concave

side is the "coast" side. The end of the tooth nearest

center of ring Hear is referred to as the "toe" end. The

end of the tooth farthest away from center is the "heel"

%nd. Tolel end of tooth is smaller than heel end. See
igure 11

Fig. 11—Gear Tooth Nomenclature
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3-8 FRONT AXLE DIFFERENTIAL

L Wipe oil out of carrier and carefully clean each
tooth of ring gear.

2. Use gear markin% compound and apply. this
mixure s?,armgly 0 all ring gear teeth using a
medium stiff brush. When, Proper_ly used, the area
of pinion tooth contact will be visible when hand
load is applied.

3. Tighten bearing cap bolts to 55 Ib. ft.

4, Apply a load until a_torque of 40-50 Ib. ft. i
required to turn the pinion.

NOTE: A test made without loading the
%ears will not give a satisfactory pattern,
urn companion” flange with wrench so that
ring gear rotates one full revolution then
reverse_ rotation so that ring gear rotates one
revolution in opposite direction. Excessive
turning of ring gear is not recommended.

5. Observe pattern on ring gear teeth and compare
with Figure 12

HIGH FACE CONTACT
INCREASE PINION SHIM

Adjustments Affecting Tooth Contact

Two adjustments can be made which will, affect tooth
contact pattern. These are backlash and position of drive
pinion in carrier, The effects of hearing ﬁreloads are not
readily apﬁarent on hand loaded teet ,R,attern tests:
however, these adjustments should be within, specifica-
tions before proceeding with backlash and drive pinion
adjustments.

NOTE: It may be necessary to adjust hoth
pinion de[)th and backlash to obtain the
correct pattern.

The nposition of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion head and inner race of rear bearing. The shim is
used in the differential to compensate for manufacturing
tolerances. Increasing shim ‘thickness will move the
pinion closer to centérline of the ring gear. Decreasing
shim thickness will move pinion farther away from
centerline of the ring gear.

HEEL CONTACT
DECREASE BACKLASH

Fig. 12—Gear Tooth Contact Pattern
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FRONT AXLE DIFFERENTIAL 3-9

Backlash is  adjusted by means of the side bearing  backlash, decrease right shim and increase left shim an
adjusting shims which moves the entire case and ring  equal amount,

ear assembly closer to, or farther from the drive pinion. . . . :
?The adjusting shims are also used to set side bearmg The important thing to note is that the contact pattern is

preload). To increase hacklash, increase right shim an centrally located up and down on the face of the ring
decrease left shim an equal amount. "To decrease  gear teeth,

1 J-5231-01 Spreader - Axle Carrier 8. J-8614-01 Holder and Remover -
2. J-22888 Puller - Side Bearing Companion Flange
3. J-22175 Installer - Side Bearing 9. J-23476 Installer - Companion Flange
4. J-5590 Installer - Pinion inner and 10. J-5341 Gauge - Pinion Depth Consists
outer bearing cone of Parts:
5. J-6368 Installer - Pinion outer (1) SE 1065-1, (2)-5, (2)-6,
bearing cup (use with J;8092) (2)-9Ss, (1)-10,
6. J-8092 Driver Handle (use with J-6368) (1)-58 with 1" micrometer
7. J-9276-2 Installer - Pinion inner bearing 11. J-8001 Dial Indicator Set
J-22912 Press Plate Pinion bearing
J-23494 Installer - Pinion oil seal

use with J-23476

Fig. 13—Special Tools
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SECTION 4
REAR AXLE DIFFERENTIAL CARRIER
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SERVICE INFORMATION

AXLE IDENTIFICATION

It is important to know which axle is being serviced, in order
to use the correct overhaul procedure. The manufacturing
code number on Passenger Car axles,ma?/ be found on the axle
tube close to the carrief. It is the third letter of the axle code.

For example, if an axle had this axle number: HKP 218 DW,
the manufacturer could be determined from the third letter, P.
Truck axles are identified in this section by ring gear size. The
following chart lists Bertment information neéded on Pas-
senger Car and Series 10-30 Truck axles.

SOURCE CODE RING GEAR MODEL SOURCE  TIRE/CAPACITY  RING GEAR
SIZE SIZE
c10 Chevrolet Salisbury/3750# 8 7/8
G .
CHEVROLET K10 Chevrolet Salisbury/3750# 8 7/8
(o}
P10 Chevrolet Salisbury/3500# 8 7/8
G10 Chevrolet Salisbury/3100 8 7/8
BUICK B (Except
c20 Crew Chevrolet Salisbury/5700 10 1/2
Cab)
8 1/2"
—» IS I Chevrolet Salisbury/7500# 10 1/2
OLDSMOBILE o
K20 Chevrolet Salisbury/5700 10 1/2
P20 Chevrolet Salisbury/5700 10 172
G20 Chevrolet Salisbury/3500 8 7/8
McKINNON K
(Except
C30 Dual Wheel Chevrolet Salisbury/7500# 10 1/2
Camper)
(Dual
PONTIAC P R
C30 Wheel Dana Salisbury/7500 10 1/2
Camper)
8 7/8"
! P30 Chevrolet Salisbury/7500 10 1/2
P30 (With
McKINNON M ,
H22/H23) Chevrolet Banjo/11,000# 12 1/4
G30 Chevrolet Salisbury/7500# 10 172

Fig. 0-1—Axle Useage Chart

OVERHAUL MANUAL



4-2 REAR AXLE DIFFERENTIAL CARRIER

ALTERNATE PINION DEPTH SETTING
PROCEDURE

A new pinion depth coding system facilitates the use of
Pinion ‘Setting, au?e J-Z1777-01, as outlined in later
portions of this section, The coding system is used on
passenger car differentials with 8-1/2" inch and 8-7/8
rln% gears, on Corvette, and on truck models with 8-7/8
inch ring gears.

However, if J-21777-01 IS not Used in determining pinion
depth shim requirements, the following todls and
procedures are recommended. Only_the steps of the
proctedure(js that differ from the J-21777-01 method are
mentioned.

8-1/2" Ring Gear—Passenger Car
L Set up the tools as shown in figure 0-2.

2. Preload the dial indicator one half revolution, with
the_[zlunger off the gauge plate, and tighten in this
position.

3. Rest the plunger on the low gauging surface,
marked Y.

4, "Zero" the indicator on the highest spot of the
gauging surface.

5. Swing the plunger off the plate and read the dial
indicator. This™ reading. Is the required shim
thickness for a nominal pinion.

6. If a pinion is coded +2, + 1, _2] or =2, alter the
shim thickness that many thousandths of an inch.

For example, if the indicator reading was .028, and
the pinion code is —1, the required ‘shim would be
028—001 =.027 inch,

8-7/8" Ring Gear—Passenger Car
L Set up the tools as shown in figure 0-3.
2. Preload the dial indicator one half revolution, with

the,FIunger off the gauge plate, and tighten in this
position.

3. Rest the plunger on the high gauging surface,
marked Z.

4. "Zero" the indicator on the highest spot of the
gauging surface.

5 Swing the plunger off the plate and read the
indicator. This “reading. is the required shim
thickness for a nominal pinion.

6. If a pinion is coded +2, +1, —L or =2, alter the
shim thickness that many thousandths of an inch.

For example, if the indicator reading was ,029 inch
and the pinion code is +2, the required shim would
be .029+ .002= 031 inch.

Corvette

8-7/8" Ring Gear—Truck

1 Set up the tools as shown in figures 0-4, and 0-5.
2. "Zero" the dial indicator ofrthe gauge plate.

3. Swing the plunger across the plate until the highest
reading is obtained. Record the result.

4. Combine the pinign code number with "45", which
represents a nominal pinion. From that number,
subtract the dial indicator reading. The result is the
required shim thickness.

For example, if the reading was .016, and the pinion
code was +2, the correct shim could be determined
as follows: 45 + 2 = 47; 047 —.016 = .031 inch.
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Differential Case

Removal and Disassembly
Inspection
Side Bearing Repl
Ring Gear Repl...
Installation and Adjustment...

o U AWN

Companion Flange
Deflector

Pinion Ol Seal
Pinion Front Bearing
Pinion Bearing Spacer
Differential Carrier

PASSENGER CAR DIFFERENTIAL
8-1/2"RING GEAR

INDEX

10.
11.
12.

Drive Pinion
Removal
Bearing Repl..
Setting Pinion Depth
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Differential Case
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Gasket

Differential Bearing
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Pinion Shaft Lock Bolt

Fig. 1A—Cross-Section of Typical

13.
14.
15.
16.
17.
18.

Checks and Adjustments
Pinion Bearing Preload.
Side Bearing Preload
Pinion Depth and Backlash.......... 4-13
Gear Tooth Contact Pattern Check 4-13

SHIM AND

Cover 19. Thrust Washer

Pinion Shaft 20. Differential Pinion
Ring Gear 21 . Shim

Side Gear 22. Pinion Rear Bearing
Bearing Cap 23. Drive Pinion

Axle Shaft

Differential with 8 1/2" Ring Gear
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DIFFERENTIAL CASE

Removal and Disassembly

NOTE; Before proceeding with _following
steps, it is advisable to check the existing ring
gear to pinion backlash as described Under
Checks and Adjustments”. This will indicate
gear or bearln? Wear or an error in backlash
or pinion depth setting which will help in
determining cause of axle noise. Backlash
should be recorded so that if same gears are
reused, they may be reinstalled at™ original
lash to avoid changing gear tooth contact’

L Remove screw that retains differential pinion shaft,
and remove pinion shaft,

2. Remove rear axle shafts as outlined in Service
Manual.

3. Roll out the differential pinions and thrust washers;
then remove side gears and thrust washers. Mark
the pinions  and ~side  gears so they can be
reassembled in their original positions.

4. Mark side bearing caps for_installation in same
position during reassembly. Remove bolts holding
differential side bearing caps to housing.

cauTion: Do not attempt to pry caps off as
this may damage machinedface of caps.

5 Using a pry bar as shown in figure 2A, pry
diffefential case out of carrier. Exercise caution in
prylnag on carrier so that gasket sealln? surface s
not damaged. If the bearings are preloaded, the

case will Suddenly fall free when it Is pried past a

certain point; thérefore, make sure case is properly

supported to prevent damage. The hearing cups
may be loosely installed, as Shown in figure 2A, to
prevent case from falling.

6. Place right and left bearing outer races and shims
in sets with marked hbearing caps so that they can
be reinstalled in their original positions.

Fig. 2A Differential Case Removal

REAR AXLE DIFFERENTIAL CARRIER 4-5

Inspection

L Clean all parts in cleaning solvent; inspect all
bearing cups, races and rollers for scoring, chipping
or evidence of excessive wear.

2. Inspect axle shaft and side gear for evidence of
eXCessive wear.

3. Inspect hypoid ring gear and pinion teeth for
possible scoring, cracking or chipping.

4. Inspect differential case, pinions, side gears, thrust
washers and pinion shaft for cracks scoring,
spalling or excessive wear.

5. Check fit of differential side gears in case.

Differential Bearing Replacement

1 Install Tool J-22888 and Adapter Plu% J-8107-2, s
shown in figure 3A. Make sure that the puller legs
are fitted securely in case notches, against innér
race.

2. Tighten puller screw to remove bearing.

3. Place new bearing onto hub, with the thick side, of
the inner race toward the case. Drive the bearing
Into place, using J-22761 as shown in figure 4A.

4. Before hearing. installation on oBPosne hub,
support differential case on Adapter Plug J-8107-2
This allows differential case to rest on adapter plug
instead of bearing cage. Install other bearing &
done in Step 3.

Ring Gear or Differential Case Replacement

1 Remove the ri_n? gear screws (L.H. thread) and,
H?mg a soft driff and a hammer, tap ring gear off
e case.

NOTE; Do not attempt to(jjry ring gear from
cas% To do so may damage machined
surfaces.

2. Remove any nicks or imbedded dirt from case

J 22888

Fig. 3A—Differential Side Bearing Removal
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4-6 REAR AXLE DIFFERENTIAL CARRIER

J—8092

J—22761

J-8107-2

Fig. 4A—Differential Bearing Installation

flange surface which mates with ring gear. Clean all
surfaces.

3 Libe,raIIY coat the differential case pilot With,hlypoid
|lubricant. Pre-align ring gear and differential case
bolt holes and press against adapter plug J-8107-2
}o |n|t|gxy start ring géar on case pilot, a$ shown in
igure 5A:

4. Start all rinq gear bolts during initial assembly to
maintain polt “hole alignment” Draw up all bolts
evenly, usm? a Criss-cross pattern to avoid cocking

the gear on the case.

5. Insure that gear is seated firmly against the case,
then torque all bolts to 90 Ih. ft.

Reassembly

L Install thrust washers and side gears into case. If

original parts are being reused, replace in original
positions.

Position pinions and thrust washers through loading
hole in case 180° apart so that they engage side
gears.

Rotate gears until the differentia] pinion bores and
the case shaft holes are aligned.

Install pinion shaft and lock screw, It is not
nectes”saéy to torque lock screw until axle shafts are
installed.

Differential may be installed in carrier. now, or
after service is performed on the drive pinion.

Installation and Adjustment

1

Check condition of bearing, bearing cups, cup seat
in carrier and carrier caps to make sure that they
are free from nicks, burrs and foreign material.

Lubricate bearings with axle lubricant; position
cups on proper earmg, then install difrerential
assembly ‘in ‘carrier and support the assembly to
prevent’it from falling.

Install strap J-22779-6 on left bearin? by tightening
bearing holts alternately and evenly fo snugfit.

With the ring gear ti?ht against the pinion gear
S. " to 001" back ash!), insert gauging Tool
-22179 between the left Dearing cup and “carrier
housing. See Figure 6A.

While oscillating tool, turn adjusting nut clockwise
until a noticeable drag is produced.

6. Tighten lock bolt on side of tool.

Between the right hearing and carrier, install

© Service Spacer A (170", ~Service Shim B and

Feeler Gauge C. Thickness of Feeler Gauge must
be sufficient’to produce a slight “drag” whei moved
between carrier and Service Shim.

Fig. 6A—Installing Gauging Tool
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EXAMPLE
RING GEAR SIDE OPPOSITE SIDE
Thickness of Tool J-22779 Combined total of
required to force ring Service Spacer (A)
gear into contact with Service Shim (B)
pinion Feeler Gauge C)
TO MAINTAIN PROPER BACKLASH (.005" - .008"), ring gear is

moved away from pinion by subtracting .010” shims from ring gear
side and adding .010” shims to other side

TO OBTAIN PROPER PRELOAD on side bearings, add .004” shims

to each side.

Shim dimension required
for ring gear side

Shim dimension required
for opposite side

Fig. 7A—Determing Side Bearing Shim Requirements

.265”

+.010"
2757

+.004”

.279”
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4-8 REAR AXLE DIFFERENTIAL CARRIER

8.

10.

11

12

13

Now measure the above dimensions as shown in
Fig. 7A.

a. Usin%,a micrometer_as in Figure 8A, measure
the thickness of J-22779 in a minimum of three
placlets and average these readings. Record the
result.

b. Add together the dimensions of the Service
tshhemr]e’sﬁletmce Spacer and Feeler Gauge. Record

Use the sample procedure in Figure_ TA to
determine the proper thickness for each shim pack.

Install left shim first, then wedge, right shim
between bearing cup and spacer (position shim so
that chamfered ‘side is outward or next to spacer?. If
shim does not have sufficient chamfer or [ead
around O.D. to allow easy. installation without
scraping spacer, file or grind chamfer before
Installing.

If difficulty is encountered in mstallmﬁ_ shim,
partially remove_case and slide case and shim into
ﬁosmon. Tap shim into position, using a soft faced
ammer, while rotating differential case with free
hand. See Figure 9A.

Install bearing caps in original position and torque
to 60 ft. Ibs. g Jinap 4

NOTE: At this point, the differential side
bearings are properly preloaded. If any
adjustments are required in later procedures
make sure that preload remains established
as in step 9. If backlash is changed, be sure
that totar thickness of two shim™ packs does
not change.

Mount a dial indicator on the carrier and check the
backlash between the rlnﬁ gear and pinion, &s
shown In Figure 10A. The “backlash should be
within the range of 0.005"-0.008". Check gear lash

Fig. 8A—Measuring Gauge Thickness

14,

15,

Fig. 9A—Installing Differential Shim

at four different equally spaced positions around
the gear. Variation in readings should not exceed
002",

NOTE: Position the dial indicator so that
indicator button is perpendicular to tooth
angle and in line with gear rotation.

If variation in backlash readings exceeds .002",
measure_ring_gear and case runout as shown in
Figure 11A. “Géar runout should not exceed .003";
should runout exceed this [imit check ring gear and
case for deformation and/or foreign™ matter
between case and gear.

If gear lash is not within limits, correct b
decreasing shim thickness on one side an
increasing thickness of other shim the same
amount. Total shim thickness must be maintained
at all times to maintain proper preload.

16. Backlash changes approximately .002" for each

Fig. 10A—Checking Ring Gear Backlash
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e in shim dimensions. If backlash
" “increase the shim thickness on ring
gear side, while decreasing shim thickness on
opposite side an equal amount.If hacklash is less
than .005", decrease the shim thickness on ring gear
side, while increasing shim thickness on opposite

SI0€ an equal amount.

003" chang
exceeds .00

DRIVE PINION

Removal

1
2,

Remove differential as previously outlined.

Check torque required to rotate drive pinion as
described under "Drive Pinion - Installation and
Adjustment”. If there is no torque reading, check
for’ looseness of pinion assembly by shaking (push-
pull) the companion flange. Looseness indicates the
need for bearing replacement.

Install Holder J-8614-11 on flange by using two
bolts with flat washers, ?s shown in” figure™ 12A.
Position J-8614-11 on flange so that “the four
notches are toward the flange:

Remove pinion nut and washer.

Thread end of J-8614-3 into small 0.D, end of
J-8614-2. Then with J-8614-11 installed as in step 3,
Insert J-8614-2 into J-8614-11 and turn it 1/8 of a
turn to locked position. Remove flange by turning
J1-38A614-3 while holding J-8614-11 as shown™in figure

To remove the drive pinion, first thread the original
pinion nut half way on the pinion, for thread
protection.

Place the differential cover temporarily back onto
the housing, using two screws. This will’ prevent the
pinion from falling to the floor during removal.

Tap the end of the pinion nut with a large hammer
and a soft drift, as shown in figure 14A.

REAR AXLE DIFFERENTIAL CARRIER 4-9

Fig. 12A—Drive Pinion Nut Removal

NOTE: Care must be taken not to damage
pinion bearm%s while removing pinion from
carrier. Inspect bearings and cups for damage
and replace if needed.

Remove the pinion oil seal and the front pinion
bearing. Remove the cover and retrieve the drive
pinion” from the housing. Discard the pinion oil
seal, nut and collapsible spacer. Use a new seal, nut
and spacer on reassembly.

Bearing Removal and Cup Replacement

L If front pinion bearing is to be replaced, drive

outer race from carrier usin]g a arift in slots
provided for this purpose. Tap alternately on
opposite sides of bearing cup to avoid cocking.

If rear pinion bearing is to be replaced, drive outer
race from carrier using a drift in slots provided for
this purpose.

J-8614-2

Fig. 13A—Drive Pinion Flange Removal
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4-10 REAR AXLE DIFFERENTIAL CARRIER

3

Remove rear pin | bearmgF from
using Press Plate J-22912. See Figure 15A

Tighten nuts on tool until plates are under the
bearing inner race. Then, set tool on press. Make
sure the plates stradale openln on press. Do not
?osmon bolts across opening. To do So mag

he bolts when_pressure is applled Press earlng
from pinion. Record thickness of shim remove
from between bearing and pinion head.

Inspect carrier pinion bearing bores and shoulders
for nicks. Remove as necesSary. Clean the hores
and the installation tools.

Lubricate both outer cups with liberal amounts of
hypoid lubricant.

Install the rear cup, with the large
hore shoulder, using Installer J-86
figure 16A.

Install the front cup, with the large end against the

glnlon shaft

end against the
8 as shown in

Fig. 15A—Removing Drive Pinion Rear Bearing.

Fig. 16A—lInstalling Pinion Rear Bearing Cup

bore shoulder, using Installer J-7137 as shown in
figure 17A

8. Check hoth bores to make sure cups are fully
seated.

Setting Pinion Depth and
Installing Pinion Bearings

NOTE: If the original ring gear and pinion
and the Ptnlon rear bearlnq assemb% are to
be reinstalled, the original shim thickness
may be used.

Ring and pinion gear sets are matched in a special test
machine which pérmits adjustment of pinion depth. in
rm&; gear until a point is reached where best operation

roRer tooth contact under load is obtained. At this
point, the setting of the pinion with reference to the
cen terling, of the rlng rgear IS |nd|cated b¥ the machine.
This setting may Vary slightly from the design or
“nominal” " setting die to dllowable varlatlon in

Fig. 17A—Installing Pinion Front Bearing Cup
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machining_ the parts. When a pinion is found havmq a
plus or minus reading recorded in thousandths on the
rear face of the pinion, this indicates that the pinion
during testing was found to have best tooth contact at a
position varying from design or nominal depth.

In order to compensate for all of the allowable
machining variables, a procedure of gagln? the carrier
and. shimming the pinion has been developed. After
gaging .a carrier, ‘the assembler must install the
appropriate shim between the drive pinion shoulder and
rear bearing sq that pinion depth can be adjusted to the
required position for best tooth contact in each axle
assembly.

Proper pinion_depth is determined with Pinion Setting
Gauge J-21777-01

L Clean the housing assembly and all gauge parts to
insure accurate measurements.

2. Lubricate front and rear pinion bearings which will
be used in final assembly and position them in their
respective races in the carrier.

3. With cIoverIeafgau%e late J-21777-29 mounted on
Brelqad stud J-21777-43, insert stud throu%h rear
earing and pilot J-21777-35, and through front
bearing and pilot J-21777-42. Install the "hex nut
until snug and rotate the bearings to make sure
they are” properly seated. See “figure 18A for
illustration of proper positioning.

4. Hold the preload stud stationary with a wrench on
the flats and tighten hex nut until 20 in. Ibs. of
torque are required to rotate the bearings as shown
in figure 19A,

5 Mount the side bearing discs J-21777-45 on the
ends of arbor J-21777-1, usm(r; the step of the disc
that corresponds to the base of the carrier.

6. Place the arbor and plunger .assembly into the
carrier, being sure the side bearing discs are seated

properly.

REAR AXLE DIFFERENTIAL CARRIER 4-11

Fig. 19A—Measuring Rotating Torque

7. Install the bearing caps finger tight to prevent the
discs from moving.

8. Position dial indicator J-8001 on the mounting post
of the arbor with the contact button resting on the
top surface of the plunger.

9. Preload the dial indicator one half revolution and
tighten in this position.

10. Select the button on the gauge plate that
corresponds to the ring gear size ‘and rotate the
Blattte until the plunger Tests directly upon that
utton.

11 Rock the pIungier rod. slowly back and forth across
the button until the dial indicator reads the greatest
deflection. At this point, set the dial indicator fo
zero. Tools will now be positioned as shown in
figure 20A.

12, Repeat the rocking action of the plunger several
times to verify the Setting.

Fig. 20A—Depth Gauge Installed in Position
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14

15,
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17,

4-12 REAR AXLE DIFFERENTIAL CARRIER

Once the zero reading is obtained, swing the
Blut{]ger until it is removed from the gauging plate
utton.

The dial indicator will now_read the required pinion
shim thickness for a "nominal™ pinion. Record this
size.

Check the rear face of the drive pinion being
installed for a pinion code number. This number
indicates the necessary _alteration of the pinion
shim thickness as determined in step 13.

a If the pinion is stamped with a plus (+)
number, add that many thousandths to the
indicator reading. For “example, if indicator
reading is .019, and pinion is marked g+ 23, the
correct depth shim for installation will be .019 +
002 = 021 inch.

b. If the pinion has no plus (+) or minus (—2
number, use the indicator reading as the correc
shim thickness.

¢. If the pinion is stamped with a minus ()
number, subtract that many thousandths, from
the indicator_ rea,dlng. For example, if the
indicator reading is .031, and pinion is marked
E—S) the carrect depth shim for installation will
e 031 - 003 =.028 inch.

Remove bearing caps and depth gauging tools from
carrier.

Position the shim selected in step 14 on the pinion
shaft against pinion head.

Lubricate the rear pinion bearln% with liberal
amounts of hypoid lubricant and install rear
b_earlng onto pinion, using J-8609 as shown in
figure 2LA.

Installation and Adjustment

L Lubricate the front hearing with liberal amounts of

hypoid lubricant, and placé into outer cup.

PROTECTIVE
TUBE OR PIPE

J-8609

Fig. 21A—Drive Pinion Rear Bearing Installation

Fig. 22{-\—.Instal!ing Pini_on Oil Se_all . .
Place a new pinion oil seal into position in carrier
hore. Tap I;ghtly with a protective plate and a
hammer until seal flange seats against carrier, as
shown in figure 22A.

. Coat Iiﬁs of pinion oil seal and seal surface of

pinion tlange with gear lube.

Install a new pinion bearing Spacer onto the drive
pinion.

Remove nut and sleeve from Companion_ Flange

"~ Installer J-9458. Screw J-9458 onto drive pinion and

insert assembly into housing.
Position companion flange onto drive pinion. Install

" sleeve and nut onto J-9458,

Install Com&a&ion Flange Holding Tool J-8614-11.

~ See Figure
. Tighten nut on Tool J-9458 which draws drive

Fig. 23A—Drive Pinion Flange Installation
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Pinion through  front bearinP and companion
lange. Tighten only until gnd p 58/ is removed from
drive pinion then remove Tool J-9458.

NOTE: When no further end play s
detectable, and when Holder J-8614-11" will
no longer pivot freely as pinion is rotated,
bearing preload ,sRemflcatlons are being
neared. Further tightening should be done
onIY after nut and washer installation and
pre oahd has heen checked with a torque
wrench.

Lubricate cavity between end of pinion splines and
Blnlon flange with a non-hardening sealer (such as
ermatex Type A or equivalent) and install washer.
Lubricate néw nut threads with a_liberal amount of
hypoid lubricant, and install on pinion snugly.

Check preload %% using an inch pound torque
wrench such as J-5853 as Shown in Figure 24A.

NOTE: After torque has been checked, final
tightening should” be done very cautiously.
For exanmple, if when checking, torque, was
found to be 5 inch pounds, additional
tightening of the pinion nut as little as 1/8
turn can ‘add 5 additional inch pounds drag.
Therefore, the pinion nut should be furthér
tightened only a little at a time_and torque
shiould be, chécked after each slight amount
of tightening. Exceeding torque specifications
maJ compréss the collapsible spacer too far
and require its replacement.

While ohserving thesor_eceding caution, carefully set
preload drag at™20-25 in, Ib. on new bearings of 10-
15 in. Ib. on"reused bearings.

Rotate pinion several times to assure that hearings
have been seated. Check preload again. If drag has
been reduced by rotating pinion, Te-set preload to
specification.

Fig. 24A—Measuring Rotating Torque
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CHECKS AND ADJUSTMENTS

Four adjustments are essential for proh)er operation of
the differential and its related Barts, These adjustments
are a) Pinion Bearing Preload, b) Side Bearing Preload,
¢) Pinion Depth and d) Ring Gear-to-Pinion Backlash.

Pinion Bearing Preload is set to specifications in step 1
of "Drive Pinion-Installation and Adjustment".

Side Beari,n(]; Preload is set to specifications in step 9 of
"Differential Case-Installation and Adjustment”.

Following service to the Differential Case or to the Drive
Pinion and Ring Gear, a Gear Tooth Contact Pattern
Check must be made to verify the accuracy of the work
|bn Skelmﬂg the pinion depth and the ring gear-to-pinion
acklash:

Gear Tooth Contact Pattern Check

Prior to final assemblz of the differential, a Gear Tooth
Contact Pattern Check is necessary to verify. the correct
relationship between ring gear and drive pinion.. Gear
sets which ‘are not Bosmoned properly may be noisy, or
have short life, or both. With a pattérn check, the most
desireable contact between ring gear and drive pinion
for low noise level and long life’can be assured.

Gear Tooth Nomenclature

The side of the ring gear tooth which curves_outward, or
Is convex, is referréd to as_the “drive” side. The concave
side is the “coast” side. The end of the tooth nearest
center of ring %ear is referred to as the “toe” end. The
end of the tooth farthest away from center is the “heel”
end. Toe end of tooth is smaller than heel end. See
Figure 25A.

Test

L Wipe oil out of carrier and carefully clean each
tooth of ring gear.

2. Use gear marking compound (yellow lead chromate
or equivalent) and apply this mixture sparingly to

Fig. 25A—Gear Tooth Nomenclature
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all ring gear teeth using a medium stiff brush.
When “properly . used, the area of pinion. tooth
contact will be visible when hand load Is applied.

3. Tighten bearing cap bolts to 55 Ib. ft.

4. Expand brake shoes until a torque of 20-30 Ib. ft. is
required to turn the pinion.

NOTE: A test made without Ioadln% the
%ears will not give a satisfactory pattern.
urn companion” flange with wrench ‘so that
ring gear rotates one full revolution then
reverse rotation so that ring gear rotates one
revolution in opposite difection. Excessive
turning of ring gear is not recommended.

5. Observe pattern on ring gear teeth and compare
with Figure 26A.

Adjustments Affecting Tooth Contact

Two adjustments can be made which will affect tooth
contact “pattern. These adjustments are backlash and

preloads are not readily apparent on hand loaded teet
pattern tests; however, these adjustments should b
within_ specifications before proceeding with backlas
and drive pinion adjustments.

NOTE: It may be necessary to adjust both
pinion dePth and backlash to obtain the
correct pattern.

The nposition of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion héad and inner Tace of rear bearing. The shim is
used in the differential to compensate for manufacturing
tolerances. Increasing _shim ‘thickness will move the
pinion closer to certérline of the ring gear. Decreasing
shim thickness will move pinion farther away from
centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which moves the entire case and ring
gear assembly closer to, or farther from the drive pinion.

position of drive pinion in carrier. The effects of bearin%
e
h

Fig. 26A—Gear Teeth Contact Pattern Check
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(The adjusting shims are also used to set side bearlng The important thing to note is that the contact pattern is
preload). To increase backlash, increase right shim an centrally located up and down on the face of the ring
decrease left shim an equal amount. "To decrease  gear teeth,

backlash, decrease right shim and increase left shim an

equal amount.
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PASSENGER CAR AND SERIES 10 TRUCK DIFFERENTIAL
8—/8 RING GEAR

INDEX

Differential Case Drive Pinion Checks and Adjustments

Removal and Disassembly ... .. 4-17 Removal mm4-21 Pinion Bearing Preload . ... 4-26
Inspection .. 4-17  Bearing Repl..... .4-21 Side Bearing Preload........ 4-26
Side Bearing Rep .. 4-17  Setting Pinion Depth .. Pinion Depth and Backlash . .....4-26
Ring Gear Repl o e 4-17 Installation and Adjustment .. . 4-24 Gear Tooth Contact Pattern Check 4-26
Installation and Adjustment .. 4-18

1. Companion Flange 7. Differential Case 13. Cover 19. Thrust Washer

2. Deflector 8. Shim 14. Pinion Shaft 20. Differential Pinion
3. Pinion Oil Seal 9. Gasket 15. Ring Gear 21 . Shim

4. Pinion Front Bearing 10. Differential Bearing 16. Side Gear 22. Pinion Rear Bearing
5. Pinion Bearing Spacer 1. "C" Lock 17. Bearing Cap 23. Drive Pinion

6. Differential Carrier 12. Pinion Shaft Lock Bolt 18. Axle Shaft

Fig. I1B—Cross Section of Differential with 8 7/8" Ring Gear
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DIFFERENTIAL CASE

Removal and Disassembly

NOTE; Before proceeding with following
steps, it is advisable to check the existing ring
gear to pinion backlash as described under
Checks and Adjustments”. This will indicate
gear or bearmgz wear or an error in backlash
or pinion depth setting which will help in
determining cause of “axle, noise. Backlash
should be recorded so that if same gears are
reused, they may be reinstalled at original
lash to avoid changing gear tooth contact.

Remove screw that retains differential pinion shaft,
and remove pinion shaft.

Remove rear axle shafts as outlined in the Service
Manual.

Roll out the differential pinions and thrust washers,
then remove side gears and thrust washers. Mark
pinions and. side” gears so that they can be
reassembled in original position.

Mark the bearing caps and housing for reassembly
In same position. Remove bearing cap bolts and
bearing caps. Tap surface of bearing caps to loosen.

cauTion: Do not attempt to pry caps off as
this may damage machinedface of caps.

Using a pry bar as shown in Figure 2B, pry
differential case out of carrier. Exercise caution in
prylndg on carrier so that gasket sealln? surface s
not damaged. If the bearings are preloaded, the
case will Suddenly fall free when it Is pried past a
certain point; thérefore, make sure case is properly
supported to prevent damage. The hearing caps
may be loosely installed, as Shown in Figure™2B, to
prevent case from falling.

Place left and right be,arin? cups with, bearing caps
50 that they m,aK be reinstalled in original positions.
Place shims with appropriate cups.

Fig. 2B-Differential Case Removal
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Inspection

1

o1

Clean all parts in cleaning solvent; inspect all
bearing cups, races and rollers for scoring, chipping
or evidence of excessive wear.

Inspect axle shaft and side gear splines for evidence
of excessive wear.

Inspect hypoid ring .gear and pinion teeth for
possible scaring, cracking or chipping.

Inspect differential case, pinions, side gears, thrust
washers and pinion shaft for cracks, scoring,
spalling or excessive wear.

Check fit of differential side gears in case.

Differential Bearing Replacement

1

Install Tool J-22888 and Adapter Plug J-8107-4,
assuring puller legs are fitted securelx In"notches in
%aBse and against "bearing cone, as shown in figure

Tighten puller screw to remove hearing.

Place new bearing on hub with thick side of inner
race toward case and drive into place, using J-22175
and Driver Handle J-8092, as shown in figure 4B.

Before bearing installation on oBPosne hub,
support differenitial case on Adapter Plug J-8107-4,
This allows differential case to_rest on adapter
instead. of bearing cage. See ,Flgure 4B. Install
remaining bearing as instructed in Step 3.

Ring Gear or Differential Case Replacement

L Remove the ringl gear holts (L.H.

2.

. g€ H. thread on
passenger car an ications) and, using a soft drift
and a hammer, tap ring gear off the case.

NOTE;_Do not attempt tOJer ring gear from
cas% To do so may damage machined
surfaces.

Remove any nicks or imbedded dirt from case

Fig. 3B—Differential Bearing Removal
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Fig. 4B—Differential Bearing Installation

flange surface which mates with ring gear. Clean all
surfaces.

3, Libe,raIIY coat the differential case pilot with_hypoid
lubricant. Pre-align ring gear and differential case
bolt holes, and. press on ‘adaptor ,‘)Iug J-8107-4 to
|n|t|allg start ring gear on case pilot,” as shown in
figure 5B,

4, Start all rlnq gear bolts during initial assembly to
maintain holt "hole alignment.” Draw up all bolts
evenly, usm? a Criss-Cross pattern to avoid cocking
the gear on the case.

5. Insure that the gear is seated firmly against the
case, then torque the bolts to 90" ft. lbs. for
passenger cars, and 60 ft. lbs. for truck models.

Reassembly

L Install thrust washers and sid ?ears into cage, If
original parts are being reused, Teplace in original
positions.

Position pinions and thrust washers through loading
hole in case 180° apart so they engage sidé gears.

Rotate gears until the differential pinion bores and
the case shaft holes are aligned.

Install pinion shaft and lock screw. It is not
necte?lsaéy to torque lock screw until axle shafts are
installed.

Differential may be installed in carrier. now, or
after service is performed on the drive pinion.

Installation and Adjustment

1

Check condition of bearing, bearing cups, ch seat
in carrier and carrier caps to make sure that they
are free from nicks, burrs and foreign material.

Lubricate bearings with axle lubricant; position
cups on proper . earlng, then install differential
assembly ‘in ‘carrier and support the assembly to
prevent’it from falling.

Install strap J-22779-6 on left bearin? by tightening
bearing holts alternately and evenly fo snugfit.

With the ring gear tit_iht against the pinion gear
S.OOO" to 001" backlash) ™ insert gauging Tool
-22779 between the _left bearing cup and carrier
housing as shown in Figure 6B.

While oscillating tool, turn adjusting nut clockwise
until a noticeable drag is produced.

Tighten lock bolt on side of tool.

Between the right bearing and carrier, install
Service Spacer ‘A (.170"), " Service Shim B and
Feeler Gauge C. Thickness of Feeler Gauge must
be sufficient'to produce a slight “drag” when moved
between carrier and Service Shim.

Now_measure the above dimensions as shown in
Fig. 7B.

a. Using a micrometer as in Figure 8B measure the
thickness of J-22779 in a “minimum of three

Fig. 6B—Installing Gauging Tool

OVERHAUL MANUAL



.250"

- .010”
.240”

+.004”

244"

EXAMPLE
RING GEAR SIDE OPPOSITE SIDE
Thickness of Tool J-22779 Combined total of:
required to force ring Service Spacer (A)
gear into contact with Service Shim (B)
pinion Feeler Gauge (C)
TO MAINTAIN PROPER BACKLASH (.005” - .008"), ring gear is

moved away from pinion by subtracting .010” shims from ring gear

side and adding .010" shims to other side

TO OBTAIN PROPER PRELOAD on side bearings, add .004” shims

to each side.

Shim dimension required
for ring gear side

Shim dimension required
for opposite side

Fig. 7B—Determining Side Bearing Shim Requirements
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.265”

+.010"
.275”

+.004”

2797
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10.

11

12,

13

pIacIets and average these readings. Record the
result.

b. Add together the dimensions of the Service
tShhlm, Sletrvme Spacer and Feeler Gauge. Record
e result.

Use the sample procedure in Figure 7B to
determine the proper thickness for each shim pack.

NOTE: Production preloading of the differ-
ential bearlnqs is accomplished by the use of
cast iron préload shim. These shims cannot
be used when rebuilding the carrier as they
may break when tapped ‘Into place.

Install left shim first, then wedge right shim
between bearing cup, and spacer. Position shim so
that chamfered 'side is outward or next to spacer. If
shim does not have sufficient chamfer or lead
around O.D. to allow easy. installation without
scraping spacer, file or grind chamfer before
installing.

If difficulty is encountered in mstallmg_ shim,
partially remove case and slide case and shim into
ﬁosmon. Tap shim into position, using a soft faced
ammer, while_rotating differential case with free
hand as shown in Figure 9B.

Install bearing caps in original position and torque
to 60 ft. Ibs. J ¢ Jna e 1

NOTE: At this point, the differential side
bearings are properly preloaded. If any
adjustments are required in_later procedures
make sure the preload remains as established
in step 9. If backlash is changed in later
steps, be sure the totar thickness of the two
shim packs does not change.

Mount a dial indicator on the carrier and check the
backlash between the rlnﬁ gear and pinion, as
shown 1n Figure 10B. The “backlash should be
within the range of 0.005"-0.008". Check gear lash

Fig. 8B—Measuring Gauge Plate Thickness

14

15,

Fig. 9B—Installing Differential Shim

at four different equally spaced positions around
the gear. Variation in rfeadings should not exceed
002",

NOTE: Position the dial indicator so that
indicator button is perpendicular to tooth
angle and in line with gear rotation.

If variation in backlash readings exceeds .002";
measure ring gear and case runout as shown in
Figure 11B "Géar runoyt should not exceed .003"
should runout exceed this limit, check ring gear and
case for deformation and/or foreign® matter
between case and gear.

If gear lash is not within limits, correct b

decreasing shim thickness on one side an

mcreasmgr thickness of other shim the same
amount. [0tal shim thickness must be maintained
at all times to maintain proper preload.

16. Backlash changes ap(ﬁroxim_ately 002" for each

.003" change 1 shim"dimensions.

Fig. 10B—Checking Ring Gear Backlash
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Fig. 11B—Checking Ring Gear Runout

If backlash exceeds .008", increase the shim
thickness on the ring ?ear side, while decreasing the
shim thickness on™ the onosne Side an equal
amount.|f backlash is less than .005", decrease the
shim thickness on the ring gear side, while
increasing the shim thickness “on "the opposite side

an equal amount.

DRIVE PINION

Removal

1
2.

Remove differential as previously outlined.

Check torque required to rotate drive pinion, as
described under "Drive Pinion - Installation and
Adjustment”. If there is no preload reading, check
for' looseness of pinion assembly by shaking (push-
pull) the companion flange. Looseriess indicates the
need for bearing replacement.

Install Holder J-8614-11 on flange by using two
bolts, with flat washers, as shown in” figure™ 12B.
P03|Hon J-8614-11 on_flange so that ‘the four
notches are toward the flange.

Remove pinion nut and washer.

Thread end of J-8614-3 into_small O.D, end of
J-8614-2. Then with J-8614-11 installed as in step 3,
Insert J-8614-2 into J-8614-11 and turn it 1/8 of a
turn to locked position. Remove flange by turning
J1-38B614-3 while holding J-8614-11 as shown”in figure

To remove the drive pinion, first thread the original
pinion_nut half way on the pinion, for thread
protection.

Place the differential cover temporarily back onto
the housing, using two screws. This will prevent the
pinion from falling to the floor during removal.

Tap the end of the pinion_nut with a large hammer
and a soft drift, as shown in figure 14B.

REAR AXLE DIFFERENTIAL CARRIER 4-21

Fig. 12B—Drive Pinion Nut Removal

NOTE: Care must be taken not to damage
pinion bearlngis while removing pinion from
carrier. Inspect bearings and cups for damage
and replace if needed.

Remove the pinion oil seal and the front pinion
bearing. Remove the cover and retrieve the drive
pinion” from the housing. Discard the pinion oil
seal, nut, and collapsible spacer. Use a new oil seal,
nut and spacer on reassembly.

Bearing Removal and Cup Replacement

L If front pinion hearing is to be replaced, drive

outer race from carrier using a drift in slotst
provided for this Burpose. ap alternately on

opposite sides of the bearing cup o avoid cocking.

If rear pinion bearing is to be replaced, drive outer
race from carrier using a drift in slots provided for
this purpose.

Fig. 13B—Drive Pinion Flange Removal
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DRIFT

Fig. 14B—Removing Drive Pinion

3. Remove rear pinion bearin% from pinion shaft
using Press Plate J-22912, as shown in figure 15B.

Tighten nuts on tool until plates are under the
bearing inner race. Then set the tool on a press.
Make sure the plates straddle the opening on the
press. Do not position bolts across the opening. To
do so may bend the bolts when pressure is applied.
Press bearing from pinion. Record the thickness, of
?]hlrg removed from between hearing and pinion
ead.

4. Inspect carrier pinion bearing bores and shoulders
for nicks. Remove as necessary. Clean the bores
and the installation tools.

5. Lubricate both bearing cups with liberal amounts
of hypoid lubricant.

6. Install the rear cup, with the large end a?alnst the
hore shoulder, usm% Installer J-0270-14 Tor Truck
models, and J-9745 Tor Passenger Car, as shown In
figure 168,

Fig. 15B—Removing Drive Pinion Rear Bearing

Fig. 16B—Installing Pinion Rear Bearing Cup

1. Install the front cup, with the Iarge end against the
hore shoulder, using Installer J-7137 as ‘shown in
figure 17B.

8. Check both bores to make sure cups are fully
seated.

Setting Pinion Depth and
Installing Pinion Bearings

NOTE: If the original ring gear and pinion
and the pinion rear be_ar,mq assembly ‘are to
be reinstalled, the original shim thickness
may be used.

Ring and pinion gear sets are matched in a special test
machine which pérmits adjustment of pinion” depth. in
ring gear until a point is reached where best operation
an( proRer tooth contact under load is obtained. At this
point, the setting of the pinion with reference to the
centerling, of the“ring rgear IS indicated b){ the machine.
This setting may vary shghtly from the design or

Fig. 17B—Installing Pinion Front Bearing Cup
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"nominal" settln? due to allowable variation in
machining_ the parts, When a pinion is found havmq a
plus or minus reading recorded in thousandths on the
rear face of the pinion, this indicates that the pinion

during testing was found to have best tooth contact at a
position varying from design or nominal depth.

In order to compensate for all of the allowable
machining variables, a procedure of gaglngi the carrier
and_shimming the pinion has been~developed. After
gaging .a cdrrier, the assembler must install the
appropriate shim between the drive pinion shoulder and
rear bearing so that pinion depth can be adjusted to the
required position for best tooth contact in each axle
assembly.

Proper pinion depth is determined with Pinion Setting
Gauge J-21777-01.

L Clean the housing assembly and all gauge parts to
insure accurate measuremerts.

2. Lubricate front and rear pinion bearings which will
be used in final assembly and position them in their
respective races in the carrier.

3. & For Passenger car USe cloverleaf gauge |ate
i—321779-29 mounted on preload stud J-21777-

b.  For Truck Mmodels USe cloverleaf gauge plate
J-21779-36 mounted on preload stud J-21777-43,

¢. For all models, insert stud throu%h rear bearing
and pilot J-21777-35, and through front bearlngi
and pilot J-21777-42. Install the hex nut unti
snug and rotate the bearings to make sure they
are properly seated. See figures 18B and 19B for
illustration of proper positioning.

4. Hold the preload stud stationary with a wrench on
the flats and tighten hex nut. |Phten until 20 in.
lbs. of torque are required to rotate the bearings, as
shown in figure 20B.

5. Mount the side bearing discs J-21777-45 on the

10.

11
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ends of arbor J-21777-1, usin? the step of the disc
that corresponds to the bore of the carrier.

Place the arbor and plunger .assembly into the
carrier, being sure the side bearing discs are seated
properly.

Install the bearing caps finger tight to hold the discs
from movement.

Position dial indicator J-8001 on the mounting post
of the arbor with the contact button resting on the
top surface of the plunger.

Preload the dial indicator one-half revolution, and
tighten in this position.

Select the button on the gauge plate that
corresponds to the ring gear size and rotate the
Blattte until the plunger Tests directly upon that
utton.

Rock the plun%er rod slowly back and forth across
the hutton until the dial indicator reads the greatest

Fig. 20B—Measuring Rotating Torque
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12
13

DIAL
INDICATOR

j_21777-45
(LARGE STEP)

Fig. 21B—Gauging Tools Installed in Carrier—
Passenger Car

deflection. At this point, set the dial indicator to
zero. Tools will now be positioned as shown in
figures 21B and 22B.

Repeat the rocking action of the plunger several
times to verify the Setting.

Once the zero reading is obtained, swing the
BIL{Pger until it is removed from the gauging™plate
utton.

The dial indicator will now read the required pinion
?hlm thickness for a "nominal" pinion. Record this
iqure.

14, Check the rear face of the drive pinjon being

installed for a pinion code number. This number
indicates the necessary . alteration of the pinion
shim thickness as determined in step 13

a. If the pinion is stamped with a plus (4
number,padd that many thousandthrs) to (th)e

J-21777-45
(LARGE STEP)

DIAL
INDICATOR

Fig. 22B—Gauging Tools Installed in Carrier—Truck

15.
16.
17,

indicator reading. For. example, if indicator
reading is .019, andfolnllon iIs marked (+2), the
correct” depth shim for installation will be .019
+.002 = .021 inch.

b. If the pinion has no plus d(+) or minus(

number, use the indicator rea

ing as the correc
shim thickness.

¢. If the pinion is stamped with a minus (9

number,  subtract that many thousandths, from
the indicator reading. For example, if the
indicator reading is .031, and pinion is marked
g—3) the correct degth, shim for installation will
e 031 - 003 = .028 inch,

Remove bearing caps and depth gauging tools from
carrier,

Position the shim selected in step 14 on the pinion
shaft against pinion head.

Lubricate the rear pinion bearm% with _liberal
amounts of hypoid * lubricant and_install rear
bearing. Use J-6547 as shown in flgure 23B for
passenger_car models. Use J-5590 for truck models,
as shown in figure 24B.

Installation and Adjustment

L Lubricate the front bearing with liberal amounts of

2

hypoid lubricant, and placé into outer cup.

For_Passenger Car Place a new pinion oil seal into
position in carrier bore. Tap lightly with a
protective plate and a hammer unfil Seal flange
seats against carrier, as shown in figure 25B.

For Truck Models POSition seal in bore and place
%auge plate J-22804-2 over seal and against flange.
auge plate insures proper seating of seal "in
carrier hore. See figure 26B. Use J-23911 to press
seal into bore until” gauge plate is flush with the
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Fig. 24B—lInstalling Rear Bearing—Truck

carrier shoulder and seal flange, Turn gauge plate
180°; seal must be square in carrier to seal properly.

Coat Iips of pinion oil seal and seal surface of
pinion tlange with hypoid lubricant.

. Install a new pinion bearing spacer onto drive
pinion.

For. Passenger Car, 8posmon companign flange onto drive
pinion, using J-9458 and companion flange Holding Toal
J-8614-11, as shown in figure 26B. Tool J-9458-1 is
threaded onto pinion shaff, and nut tightened against
J-9458-2 to pull flange onto shaft. Remave J-9458 after
flange is seated.

For Truck models, place drive pinion into position
and mount a suitable thick washer or sheet metal
plate over the pinion stem. Install the original

REAR AXLE DIFFERENTIAL CARRIER 4-25

Fig. 26B—Installing Pinion Oil Seal—Truck

Pmlon nut and tlghten sufficiently to draw pinion
hrough the front bearing far enough to leave
threads. exposed. when the companion flange is
Placed into position. Remove_the washer and install
he companion flange, using J-8614-11

For all models, tighten nut until all end play is
removed from drivé pinion.

NOTE: When no further end play is
detectable, and when Holder J-8614-11" will
no longer pivot freely as pinion is rotated,
Ereloa Specifications are being neared.
urther tightening should be done only after
nut and washer installation and preload has
been checked.

. While observing theé)[eceding caution, carefully set

preload drag at™20-25 inch pounds on new bearings,

Fig. 27B—Installing Companion Flange—Passenger
Car
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or 10-15 inch pounds on reused bearings. Use an
inch-pound torque wrench such as J-5853, as shown
in figure 28B, to measure the rotating torque.

NOTE: After torgue has been checked, final
tightening should” be done very cautiously.
For exanple, if when checking, torque was
found to be 5 jnch-pounds, additional
tightening of the pinion nut as little as 1/8
turn can add 5 additional inch pounds drag.
Therefore, the pinion nut should be furthér
tightened only a little at a time_and torque
shiould be_ checked after each slight amount
of tightening. Exceeding torque specifications
may compress the collapsible spacer too far
and require its replacement.

10. Rotate the pinion several times to assure . that

bearings have been seated. Check preload again. If

drag “has heen reduced,

“ha re-set preload to
specifications.

CHECKS AND ADJUSTMENTS

Four adjustments are essential for proHer operation of
the differential and its related %arts, These adjustments
are_a) Pinion Bearing Preload, b) Side Bearing Preload,
¢) Pinion Depth and @) Ring Gear-to-Pinion Backlash.

Pinion. Bearing Preload is set to specifications in step 8
of "Drive Pinion-Installation and Adjustment".

Side Beari,n? Preload is set to specifications in step 9 of
"Differential Case-Installation and Adjustment”.,

Following service to the Differential Case or to the Drive
Pinion and Ring Gear, a Gear Tooth Contact Pattern
Check - must be Mmade to verify the accuracy of the work
Ln Skelmﬂg the pinion depth and the ring gear-to-pinion
acklash.

Gear Tooth Contact Pattern Check
Prior to final assembly of the differential, a Gear Tooth

Fig. 28B—Measuring Rotating Torque

Contact Pattern Check is necessary to verify the correct
relationship between ring gear and drive pinion. Gear
sets which ‘are not Bosmone,d properly may be noisy, or
have short life, or both. With a pattérn check, the most
desireable contact between ring gear and drive pinion
for low noise level and long life"can be assured.

GEAR TOOTH NOMENCLATURE

The side of the ring gear tooth which curves_outward, or
Is convex, is referréd to as_the “drive” side. The concave
side is the “coast” side. The end of the tooth nearest
center of ring Hear is referred to as the “toe” end. The
end of the tooth farthest away from center is the “heel”
end. Toe end of tooth is smaller than heel end. See
Figure 29B.

Test

L Wipe ail out of carrier and carefully clean each
tooth of ring gear.

2. Use gear markin% compound and apply. this
mixture si),armgly 0 all ring gear teeth using a
medium stiff brush. When_properly used, the area
of pinion tooth contact will be visible when hand
load 1s applied.

3. Tighten bearing cap bolts to 55 Ib. ft.

4. Expand brake shoes until a torque of 20-30 Ib. ft. is
required to turn the pinion.

NOTE: A test made without loading the
ears will not give a safisfactory pattern,
urn companion” flange with wrench ‘so that
ring gear rotates one full revolution then
reverse rotation so that ring gear rotates one
revojution in opposite direction. Excessive
turning of ring gear is not recommended.

5. Observe pattern on ring gear teeth and compare
with Figure 30B.

CONVEX SIDE
(DRIVE)

CONCAVE SIDE
(COAST)

Fig. 29B—Gear Tooth Nomenclature
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Adjustments Affecting Tooth Contact

Two adjustments can be made which will affect tooth
contact pattern. These are backlash and position of drive
pinign in carrier, The effects of hearing ﬁreloads are not
readily apRarent on hand loaded teeth pattern fests:
however, t tment ,

tions before proceeding with backlash and drive pinion
adjustments,

NOTE: It may be necessary to adjust hoth
pinion de[)th and Dbacklash to obtain the
correct pattern.

The position of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion héad and inner Tace of rear bearing. The shim is
used in the differential to compensate for manufacturing

ese adjustments should he WIIRIH specifica-

REAR AXLE DIFFERENTIAL CARRIER 4-27

tolerances. Increasing shim thickness will move the
pinion closer to centérline of the ring gear. Decreasing
shim thickness will move pinion farther away from
centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which moves the entire case and ring
ear assembly closer to, or farther from the drive pinion.

he adjusting shims are also used to set side bearlng
preload). To increase hacklash, increase right shim an
decrease left shim an equal amount. "To decrease
backlash, decrease right shim and increase left shim an
equal amount.

The important thing to note is that the contact pattern is
centrally located up and down on the face of the ring
gear teeth.
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N
©

©ENPOAON R

1

Cover Bolt
Carrier Cover
Filler Plug

Cover Gasket
Differential Pinion
Ring Gear Bolt
Differential Case
Pinion Shaft
Differential Side Gear
Side Gear Thrust
Washer

11.

12.
13.
14.
15.
16.

17.

18.

Differential Pinion
Pin Retainer

Hypoid Ring Gear
Hypoid Drive Pinion
Pinion Bearing Shim
Pinion Rear Bearing
Pinion Rear Bearing
Cup

Pinion Bearing
Spacer

Side Gear Yoke Snap
Ring

INDEX

19.

20.
21.

22.
23.

24.
25.

CORVETTE DIFFERENTIAL

Side Bearing Cap
Bolt

Side Bearing Cap
Differential Side
Bearing

Side Bearing Cup
Side Bearing Shim
and Spacer
Differential Carrier
Side Gear Yoke
Bearing

Fig. 1C—Carrier Assembly—Exploded View

26.

27.
28.

29.
30.
31.
32.
33.

Side Gear Yoke
Bearing Seal

Side Gear Yoke
Pinion Front Bearing
Cup

Pinion Front Bearing
Pinion Oil Seal
Companion Flange
Pinion Washer
Pinion Nut
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DIFFERENTIAL CASE

Removal and Disassembly

1
2.

3

Clamp carrier in Holding Fixture J-3289.

Remove snap rings securing_side gear yokes and
pull yokes out of carrier. See"Figure IC.

Mark differential bearing caps for reassembly in
same relative location and remove caps.

Pull differential assembly out of carrier, taking care
not to damage machined mounting surface on
carrier. See Figure 2C. Remove differential bearing
shims and mark for future reference.

To disassemble, and reassemble, _foIIow,Proced_ures
outlined in "Positraction Differential Unit" section.

Inspection

1

2,
3

Clean all gears and bearings in cleaning solvent
and blow dry.

Inspect gears for scoring, pitting or cracks.

Inspect bearings for spalling, pitting or scoring.
fD|_s|card all parts that show excessive wear or
ailure.

Inspect side gear driveshaft yokes closely for spline
wear or yoke cracklnq. If eqmi)ment IS available,
use magnetic penetrant method to check for minute
fractures in yokes or gears.

Differential Bearing Replacement

1 Place Puller J-22888 over differential bearin1q,using
|

Adapter Plu? J-8107-4 in side gear hore. Tighten
puller screw To remove hearing as in Figure 3C.

Install new bearing on hub using Installer J-22175.
See Figure 4C.

Before hearing. installation on oBfaosite hub,
support differential case on Adapter UF J-8107-4.
This allows differential case to rest on plug instead

Fig. 2C—Removing Differential Case
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J 22888

Fig. 3C—Removing Differential Bearing

of hearing cage. See Figure 4C. Install remaining

bearing.

Ring Gear or Differential Case Replacement

L Remove ring gear bolts and tap ring gear off

2,

differential case.

Install guide pins fabricated from 3/8-24 x 1 1/2"
bolts with heads removed and ends slotted as shown
In Figure 5C.

Clean ring gear mounting surface and mounting
flange on” case. Place ring gear on pilot case
diameter.

Fig. 4C—Differential Bearing Installation
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Fig. 5C—Ring Gear Guide Pins Installed

4, Install every other ring gear bolt and draw ring
gear up evenly until gear is seated against flange.

5. Remove guide pins and install remaining ring gear
bolts. Torque holts to specifications.

Side Gear Yoke Bearing and/or Seal Replacement

L Place new yoke bearings on Installer J-9773 and
instal bearm%, into carrier. bore using Handle
J-7079-2. See Figure 6C. Drive bearing ‘until it is
fully seated.

2. Place a new seal on Installer J-9774 and install into
seal bore outboard of hearing as in Figure 1C.

Fig. 6C—lInstalling Side Gear Yoke Bearings

Fig. 7C—Installing Side Gear Yoke Seal

Installation and Adjustment

L Check condition of bearing cups, cup seat in carrier
and carrier caps_to make surg they are free from
nicks, burrs and_ foreign material. ~ N

2. Lubricate bearings with axle lubricant. Position
cups on proper Dearings then install differential
assembly In carrier. as Shown in Fl?ure 8C. Install
right bearing cap, tightening the bolts to a snug fit.

3. Service spacers are available in one thickness only—
170" plus or minus .001". Steel service shims are
used with the service spacer. See following Shim
Chart for shim availability and identification.

NOTE: Production preloading of the differ-
ential bearings is accomplished by the use of
cast iron shims. These shims cannot be used
when rebuilding the carrier as they may
break when tapped into place.

4. Install strap J-22779-6 on left bearing by tightening

bearing holts alternately and evenly fo & sndg fit.

Fig. 8C—Installing Differential Assembly
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Shim ldentification
Shim

Thickness Notches

.040
.042
.044
.046
.048
.050
.052
.054
.056
.058
.060
.062
.064
.066
.068
.070
.072
.074
.076
.078
.080
.082
.084
.086
.088
.090
.092
.094
.096
.098
.100

RWWWWWNNNNNRRPRRERRpROOOODODUUUIOIUUAMRMDMDMO g
OPWNROPRWNROPRWNRORWNROPWNRLRORWNRO g

. With the ring gear ti(];ht against the pinion gear
S.OOO" to .001" back ash?), insert gauging Taol
-22779 between the left bearing cup and carrier

housing. See  Figure 9C. Turn adjusting  nut

clockwise while “oscillating the tool until a

noticeable drag is produced.

Tiglhten lock bolt on side of the tool, then remove
tool.

Using a micrometer, measure the thickness of the
gauging plates in a minimum of three places as
Shown I Figure 10C. Average these readings and
record the result.

Tu5n7the ring gear 90 degrees and repeat Steps 5, 6
and 7.

The required thickness of the service shim is
determined by subtracting the thickness of the
service spacer ‘from the nigner Of the two averaged
readings obtained in Steps 7 and 8.

EXAMPLE:
Gauge thickness (higher reading)......c...... 254"
SBIVICE SPACET wovvvvsvvvrsrvrsrerssrssssrnnns minus .170"

Service shim size (Ieft SIde).....mmrrrrmsrrmssrisnssnn 084"

10

11

12

13
14,
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Fig. 9C—Measuring Differential Shim Requirement

Install the selected shim hetween the service spacer
and bearing. Remove strap J-22779-6 and install
left hearing cap. Torque bearing cap bolts to
specifications.

Remove riqht-hand_ bearing cap and install Tool
%—227,79 between right bearing cup and carrier
ousing.

Turn adjusting nut clockwise while oscillating tool
until a noticeable drag is produced (bearing outer
race rotates with tool). Remove tool and measure
the thickness of the gauging plate in a minimum of
threlet places. Averagé these readings and record the
results.

Turn the ring gear 90 degrees and repeat Steps 11
and 12

The required thickness of the service shim is
determined as in Step 9: however, an_additional
.00?" (rjnust be added to obtain proper side bearing
preload.

Fig. 10C—Measuring Gauge Plate Thickness
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Fig. 11C—Installing Differential Shim

EXAMPLE:
Gauge thickness (higher reading)........ 226"
SErVice SPacer USEd......vurmmsrvsssnnn minus .170"
DIfferenCe. s 056"
FOr Preload.....evvvvcvmvrssrenssrssssnnnn add .008"
SBIVICE SNIM SIZE..ovvvrvvrsrvrsrvrssnsssssssnesssrene 064"

NOTE: Service shims are available in
increments of .002 in.—f the shim measure-
ment falls between the available shims, select
a shim thinner by .001 inch.

15 Install the selected shim between the service spacer
ﬂ((j: bearing, using a soft face hammer. See Figure

16. Install the right bearing cap and torque hoth
bearing caps to specifications.

17. Mount a dial indicator on the carrier and check
backlash between the ring gear and pinion, as
shown in Figure 12C. Backlash should be within the
range of .003" to .010" with a reading of .005" to

Fig. 12C—Checking Backlash

Fig. 13C—Checking Ring Gear Runout

008" preferred. Check reading at four_ equally
spaced positions around the ring gear. Variation in
reading should not exceed .003".

NOTE: Position the dial indicator so that
indicator button is perpendicular to tooth
angle and in line with gear rotation.

18. If variation in backlash exceeds .003", measure ring
gear and case runout as shown in Figure 13C. Gear
runout should not exceed. .003"; “should runout
exceed this limit, check ring gear and case for
de&ormatlon and/or foreign “matter between case
and gear.

19. If gear lash is not within limits, correct b
decreasing shim thickness on one side an
mcreasmgr thickness of the other shim the same
amount. Total shim thickness must be maintained
to maintain proper preload.

EXAMPLE: By decreasing shim on the right
side .003" and”increasing” shim thickness “on
%he (I)(e)fzt"mde by 003", hacklash will decrease
y 002",

DRIVE PINION

Removal

L Remove differential case as previously outlined.

2. Check pinion bearln? Preload as described under
"Drive Pinion - Installation and Adjustment". If
there is no preload reading, check for lgoseness of
inion assemply. by shaking the companion flange.
ooseness indicdtes thé need for bearing
replacement.

3. Turn holding fixture over and install Holder J-8614-
11 on fJanPe by using two bolts with flat washers, as
shown in figure 14C."Position J-8614-11 on flange so
that the four notches are toward the flange.
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Fig. 14C—Removing Companion Flange Nut

Remove pinion nut and washer. Discard pinion nut
and use a new one upon reassembly.

Thread end of J-8614-3 into small O.D. end of
J-8614-2. Then with J-8614-11 installed as in step 3,
insert J-8614-2 into J-8614-11 and turn it 1/8 of a
turn_to locked position. Remove flanﬁ;e by turning
J1-5%614-3 while holding J-8614-114as shown in figure

With companion fIange removed, drive pinion and
rear bearing assembly can be removed from
carrier.

Pry companion flange seal out of carrigr usin%
screw driver and discard seal. Remove pinion fron
bearing assembly.

Pry differential side gear yoke seals out of carrier
and discard seals, USing a piece of 1 3/4" O.D.
Blpe of suitable length, tap yoke bearings out of
ore.

Fig. 15C—Removing Companion Flange
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Inspection

L Clean all gears and bearings in cleaning solvent
and blow dry.

NOTE: Do not spin bearings. during drying
process. The extremely fast splnnln? and lac
of lubrication may qumklg result in the
failure of an otherwise reusable bearing.

2. Inspect gears for scoring, pitting or cracks.

3. Inspect bearings for spalling, pitting or scoring.
fDl,slcard all parts thal show excessive wear or
ailure.

Pinion and/or Bearing Replacement

L If necessary to replace pinion bearings, tap old cuEs
out of carrier using a brass drift. See Figure 16C.
Tap alternately onopposite sides of cup fo prevent
cups from cocking in carrier. Inspect cup seats and
bore for any nicks or burrs and remove as
necessary before installing new bearing cups.

2. Select, front and rear pinion bearings and drive
cups into carrier usmg Drive Handle J-8092 and
Cup Installers J-8608 for the rear cug and J-7137
for front cup. See Figures 17C and 18C. Seat cups
securely and squarely against shoulders in carrier.

3. Remove pinion rear bearing using Press Plates
J-97711n Holder J- 0358-1 as shownin Figure 19C.
Remove and discard shim between bearing and
gear head.

Setting Pinion Depth
NOTE: If the original ring gear and pinion
and the Plnlon rear be,ar,lngi ass,emblﬁ,are to
be reinstalled, the original shim thickness
may be used.

Ring and pinion gear sets are matched in a special test
machine which pérmits adjustment of pinion depth i
ring gear until a point is reached where best operation
and proper tooth contact under load is obfained. At this
point, the setting of the pinion with reference to the

Fig. 16C—Removing Pinion Bearing Cup

OVERHAUL MANUAL



4-34 REAR AXLE DIFFERENTIAL CARRIER

centerline_of the ring gear is indicated by the machine.
This setting may vary slightly from the design or
"nominal" settlng due to dllowable variation in
machining_ the pars. When a pinion is found havm% a
plus or minus reading recorded in thousandths on the
rear face of the pinion, this indicates that the pinion
during testing was found to have best tooth contact at a
position varying from design or nominal depth.

Fig. 18C—Installing Pinion Rear Bearing Cup

In order to compensate for all of the allowable
machining variables, a procedure of gagln? the carrier
and shimming the pinion has been developed. After
gaging _a carrier, the assembler must install the
appropriate shim between the drive pinion shoulder and

tne rear bearing.so th?t pbnlon de[r)]th can be. adéusﬁed fo
the required poSition for best tooth contact in each axle

assembly.

Proper pinion depth is determined with pinion setting
Gauge J-21777- 0L,

L Clean the housin? assembly and all gauge parts to
insure accuracy of measurements.

2. Lubricate the front and rear pinion bearings which
will be used in final assembly and position”them in
their respective races in the carrier.

3. With cloverleaf gauge plate J-21777-36 mounted on
Brelqad stud J- 21777-43, insert stud through rear
earing and pilot J-21777-35, and through front
bearing and pilot J-21777-42. Install the hex nut
until snug and rotate the bearings, to make sure
they are” properly seated. See “figure 20C for
illustration of proper positioning.

4. Hold the preload stud stationary with a wrench on
the flats and tighten hex nut until 20 in. lbs. of
torgue are required to rotate the bearings, as shown
in figure 21C.

5 Mount the side bearing discs J-21777-45 on the
ends of arbor J-21777-1, usm? the step of the disc
that corresponds to the bore of the carrier.

6. Place the arhor and plunger .assembly into the
carrier, being sure the side bearing discs are seated
properly.

7. Install the bearing caps finger tight to hold the discs
from movement.

8. Position dial indicator J-8001 on the mounting post
of the arbor with the contact button resting on the
top surface of the plunger.

Fig. 19C—Removing Pinion Rear Bearing
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1L

12
13

Preload the dial indicator one half revolution, and
tighten in this position.

Select the button on the gauge plate that
corresponds to the ring gear size and rotate the
Blattte until the plunger Tests directly upon that
utton.

Rock the plungier rod slowly back and forth across
the button until the dial indicator reads the greatest
deflection. At this point, set the dial indicator to
zero. Tools will now be positioned as shown in
figure 22C.

Repeat the rocking action of the plunger several
times to verify the Setting.

Once the zero reading is obtained, swing the
BIL{?ger until it is removed from the gauging plate
utton.

The dial indicator will now read the required pinion
shim thickness for a "nominal” pinion.

Fig. 21C—Measuring Rotating Torque

14

15
16.
17,
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Fig. 22C—Pinion Depth Gauging Tools Installed

Check the rear face of the ]plmon being installed
for a pinion code number. This number indicates
the necessary alteration of the pinion shim
thickness as determined in step 13

a If the pinion is stamped with a plus (+)
number, ada that many thousandths to the
indicator reading. For_ ‘example, if indicator
reading is .019, and pinion is m_arked_ﬁ+2), the
correct depth shim for installation will be 019
+.002 = .021 inch.

b. If the pinion has no plus (+) or minus (
number, use the indicator reading as the correc
shim thickness.

¢. If the pinion is stamped with a minus (4
number, . subtract that ‘many thousandths. from
the indicator  reading, For example, if the
indicator reading is .031, and pinion is marked
E—B) the correct degth, shim for installation will
e 031 —.003 = 028 inch.

Remove bearing caps and depth gauging tools from
carrier.

Position the shim selected in step 14 on the pinion
shaft against the pinion head.

Install the rear bearing on drive pinion, using
J-8609 as shown in figure 23C.

Installation and Adjustment

1
2
3

Lubricate pinion bearings and outer races and
place drive pinion in carrier.

Place a new pinion bearing spacer over pinion so it
seats on inner race of rear bearing.

Slide pinion front bearing cone_and roller assembly
over pinion shaft so it sedts against spacer.

Pack the cavity between the seal lips of the pinion
{Iabnge 0{| seal with a lithium-base extreme pressure
ubricant.

Place oil seal in carrier bore and tap into position
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with a hammer_ and drift, until oil seal flange seats
against the carrier,

6. Install companion flange using Holder J-8614-11
and Installer J-5780. See” Figure 24C.

1. Pack the cavity between end of pinion splines and

Blmon flange with a nonhardening_sealer (such as

ermatex Type A or equivalent) prior to installing
washer and nut on pinion.

8. Install a new nut on pinion shaft, Tlg_hten nut to
remove end play—ontinue alternately Tightening in
small increments, and checking preload with torque
wrench J-5853 and . adapter "J-5810 until torque
required to rotate pinion_is 20-30 in. Ibs. for new
bearings and seal, or 5-15 in, Ibs. when used parts
are reinstalled. See Figure 25C.

CHECKS AND ADJUSTMENTS

Four adjustments are essential for proRer operation of
the differential and its related parts. These adjustments

J-5780

J—8614-11

Fig 24C—lInstalling Companion Flange

Fig. 25C—Measuring Rotating Torque

are_a) Pinion Bearing Preload, b) Side Bearing Preload,
¢) Pinion Depth and d) Ring gear-to-Pinion Backlash.

Pinion Bearing Preload is set to specifications in step 8
of "Drive Pinion—Installation and Adjustment.”

Side Beari,n(]; Preload is set to specifications in step 14 of
"Differential Case—Installation and Adjustment.”

Following service to the Differential Case or to the Drive
Pinion and Ring Gear, a Gear Tooth Contact Pattern
Check - must be made to verify the accuracy of the work
Lnacskeltggrp]g the pinion depth and the Ring Gear-to-Pinion

Gear Tooth Contact Pattern Check

Prior to final assembl¥ of the differential, a Gear Tooth
Contact Pattern Check is necessary to verify. the correct
relationship between ring gear and drive pinion. Gear
sets which are not Bosmone,d properly may he noisy, or
have shart life, or both. With ‘a pattérn check, the most
desireable. contact between ring ‘gear and drive pinion
for low noise level and long life"can be assured.

Gear Tooth Nomenclature

The side of the ring gear tooth which curves outward, or
Is convex, is referréd to as_the “drive" side. The concave
side is the "coast" side. The end of the tooth nearest
center of ring %ear is referred to as the "toe" end. The
end of the tooth farthest away from center is the "heel"
end. Toe end of tooth is smaller than heel end. See
Figure 26C.

Test

L Wipe oil out of carrier and carefully clean each
tooth of ring gear.

2. Use gear markin% compound and apply. this
mixture sP,arlneg 0 all ring gear teeth using a
medium stiff brush. When_ properly used, the drea
of pinion tooth contact will be visible when hand
load is applied.

3. Tighten bearing cap bolts to 55 Ib. ft.
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Fig. 26C—Gear Tooth Nomenclature

4. Expand brake shoes until a torque of 20-30 Ib. ft. is
required to turn the pinion.

NOTE: A test made without loading the

%ears will not give a satisfactory pattern.

urn companion” flange with wrench so that

ring gear rotates one full revolution then
reverse_ rotation so that ring gear rotates one
revolution in opposite direction. Excessive
turning of ring gear is not recommended.

5 Observe pattefn™on ring gear teeth and compare
with Figure 27C.
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Adjustments Affecting Tooth Contact

Two adjustments can he made which will affect tooth
contact pattern. These are backlash and position of drive
pinign in carrier, The effects of bearing Rreloads are not
readily apﬁarent on hand loaded teet _ﬁattern tests:
however, these adjustments should be within_ specifica-
tions before proceeding with backlash and drive pinion
adjustments.

NOTE: It may be necessary to adjust both
pinion dePth and Dbacklash to obtain the
correct pattern.

The position of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion héad and inner Tace of rear bearing. The shim is
used in the differential to compensate for manufacturing
tolerances. Increasing shim ‘thickness will move the
pinion closer to centérline of the ring gear. Decreasing
shim thickness will move pinion farther away from
centerling of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which moves the entire case and, ring
ear assembly closer to, or farther from the drive pinion.

he adjusting shims are also used to set side bearmg
preload). To increase backlash, increase right shim an
decrease left shim_an equal amount. “To decrease
backlash, decrease right shim and increase left shim an
equal amount,

The important thing to note is that the contact pattern is
centrally located up and down on the face of the ring
gear teeth,
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Fig. 27C—Gear Tooth Contact Pattern

LIMITED SLIP DIFFERENTIAL UNITS
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GENERAL DESCRIPTION

Vehicles with 8 1/2" ring gear or 8 7/8" ringI gear axles
use three optional limitéd slip differentials, namely
Chevrolet, Eaton and Borg Warner. Corvette uses only
the Eaton unit.

The Borg Warner unit is not repairable except for
differential side bearings and must be replaced with
either a Chevrolet or an Eaton Positraction differential
unit, if service is necessary. See figure ID.

All truck 10 1/2" ring %ear_ axles produced by Chevrolet
use an_optional Eaton Positive Locking differential that
Is serviced as an assembly only. Truck 10 1/2" ring gear
axles produced by Dana usé only the optional "Dana
Power-Lok, shownin figure 17D.

Overhaul procedures for limited slip axles are the same
as for standard axles, except for the following
operations.

1. Ring Gear-to-Case 5. Ring Gear
Bolt 6. Shim
2. Differential Case 7. Clutch Pack Guide
3. Side Bearing 6 Clutch Disc
4. Pinion Lock Screw Clutch Plates
and Washer 10. Side Gear

Fig. ID—Borg Warner Positraction Identification

Spring Retainer
Pinion Thrust washer
Pinion Gear

Pinion Shaft

Preload Spring

Fig. 2D—Eaton Positraction Exploded View
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EATON POSITRACTION—FIGURE 2D
Disassembly

L Remove ring gear and side bearings following the
grr]ct)_caeldurr]_ets established for the conventional differ-
ial unit.

2. For all models except Corvette, [EMOVe the preload
spring retainer and springs by tapping on the
sprm%retagner through the observation hole in the
case. See Figure 3D. Drive the spring retainer from

the case sufficiently to allow insertion of a 1/4 inch

bolt in each of thie two front springs. Secure each
bolt with a nut as in Figure 4D.

Fig. 5D-Removing Preload Spring Pack (Corvette)

4. After installing the retaining bolts continue to drive
spring retainer from the case until enough of the
retainer is exposed to permit installation of bar
stock and "C" clamp as shown in F|?ure 6D. Center
the bar stock over the axle shaft hole in the s?rmg
retainer, then compress "C" clamp sufficiently to
permit withdrawal of spring pack.

Fig. 3D—Removing Preload Spring Pack (Typical)

Fig. 4D—lInstalling Bolts to Retain Springs Fig. 6D— C-Clamp and Bar Stock Installed tor
Spring Removal

3. on corvette it Will be necessary to raise the spring N _ o .
retainers sll?htly to clear the Shoulder on the side 5. Position spring pack in vise and remove 1/4 inch

gears. Install Tool J-22311 to clutch pack so that bolts. Alternately relieve "C" clamp pressure and
slotted ends are equallz,engagsed at front and rear vise pressure_until spring compression is relieved.
of spring retainer. See Figure 5D. See Figure 7D.
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6.

Fig. 7D—Removing Preload Springs from Pack

For Truck Models [0ll out the differential pinions
and thrust washers.

For Passenger models PINION gears can be removed
by rotating them in one direction only. Using
Figure 8D as a reference, rotate differential case
clockwise to remove the first gear, then rotate case
counter-clockwise to remove the second gear. To
remove second gear, it may be necessary to assist
pinion (};.ear upon its seat hy ’&rymg on gear through
observation holes on case.” Mark pinions and side
gears for reassembly in original position.

7. Remove side gear, clutch pack, shims and guides

from case. Tap the assembly from the case, using a
brass drift as shown in Figure 9D. Repeat removal
on opposite gear.

Fig. 8D—Removing Differential Pinion Gears

8
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Fig. 9D—Removing Side Gear

Separate clutch pack assemblﬁl from side gear.
Retain clutch pack assembly with original side gear.

Inspection

1

2
3

Check clutch plates and discs for excessive wear and
signs of overheating.

NOTE: Clutch Flates and discs are not
serviced  separate }2 If replacement s re-
quired, clutch pack must be replaced as an
assembly.

Inspect preload springs for distortion and other
defects.

Comgress springs and determine if they are
capable of properly preloading the, clutch™ pack,
replace springs that are weak or questionable.
Examine spring retainer for alignment between the
retztilner halves and for excessive wear at spring
seats.

Reassembly

1
2.

Lubricate clutch plates and discs with special
positraction [ubricant,

Alternately position clutch plate and clutch disc on
side gear, be?lnnlng and ending with clutch plate,
until “assembly of “clutch pack™ is complete. See
Figure 10D.

Install clutch pack quides on the clutch plate lugs.
Make sure that the Clutch disc lugs engage with side
gear teeth.

Select shims of equal thickness as those removed
from the case, or if old shims are suitable, reinstall
them over the side gear hub.

Lubricate and assemble opposite side gear as
above,

Install one side gear, clutch pack assembly and
shim(s) in the différential case.

OVERHAUL MANUAL



4-42 REAR AXLE DIFFERENTIAL CARRIER

10.

1

12
13

14,

Fig. 10D—Assembling Clutch Pack

Position Finion gears and thrust washers on side
gears. Install pinion shaft through case and gears.

Install dial indicator in case so that contact button
rests against pinion gear as shown in Figure 1ID.

Compress clutch pack, using a screwdriver as shown
in Figure 11D. Move the pinion gear to obtain
tooth Clearance.

Tooth clearance should be .001" to .008". If
required, change shims to obtain proper tooth
clearance.

Remove side é;ear assembly . and repeat toqth
clgara?ce procedure for other’side gear on opposite
side of case.

Remove pinion shaft, gears and thrust washers.

Install remaining side gear, clutch pack assembly
and shims in case.

Install pinion gears and thrust washers. Installation

of pinion gears can be performed by reversing the
pinion gear removal procedure.

Fig. 11D—Measuring Pinion Gear Tooth Clearance

15,

16.
i

18,

19,

Fig. 12D—Spring Pack Compressed for Installation

For all except Corvette 5Semble springs in spring
retainer and clamp assembly in vise. “Install "C
clamp and har stock on spring retainer then install
a.1/4 inch bolt and nut in each front spring. See
Figure 12D.

Position springlggck between side gears and remove
bar stock and ™C" clamp.

on corvette install Tool J-22311to compress clutch
Eack, secure_pack with 1/4" holts as shown in
iqure 13D. Partially install pack then remove bolts
and complete pack installation. Remove tool.

Drive spring pack into side gears suffi_cientlg to
retain front”springs, then remove 1/4 inch Dolts
from sprlrbqs. rve spring pack into position. See
Figure 14D

Install the pinion shaft and lock screw to retain side
gears until paxle shafts are mstalledp.

Fig. 13D—Installing Spring Pack Compression Tool
(Corvette)
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20.

21,
22,

23,

Fig. 14D—lInstalling Spring Pack

Check alignment of spring retainer with side gears,
Slight movement of the spring pack can be made if
necessary.

Install side bearings and ring gear to case using
procedure outlined for the conventional differential.

Place differential in carrier and adjust bearings and
backlash as outlined for the conventional
differential.

Check operation of unit as follows:

a. Raise rear of vehicle until rear wheels are off
the ground, and remove one wheel and tire
assembly.

b. Attach Adapter J-5748 to axle shaft flange and

install a_1/2-13 bolt into adapter, shown in
Figure 15D.

¢. With wheel and tire assembly still on vehicle

heId_flrmI?/ to prevent turning, measure torque
required fo rotate opposite axle shaft with a
0-150 Ib. torque wrench attached to J-5748,
Torque required to rotate axle shaft should be
no less than 40 ft-Ibs.

Fig. 15D—Measuring Positraction Rotating Torque
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CHEVROLET POSITRACTION-FIGURE 16D

A Chevrolet produced Positraction differential unit i
used optlonaIIP/ in 8 1/2 inch ring_gear axles. Individual
components of this_positraction unif are not interchange-
able with other design units.

Disassembly

L Remove ring gear and side bearings following the
procedures éstablished for the conventional differ-
ential unit. Remove pinion shaft,

2. Using a wide, blunt instrument such as a drift or
block of wood, drive the preload spring from the
Case.

3. Support an axle shaft in a vise, and slide the case
into the shaft; then turn the case to remove hoth
pinions and thrust washers.

NOTE: The pinion shaft may be partially
installed to aid in rotating the Case.

4, Remove the case from the axle shaft and remove
both side gears, clutch packs and shims. Mark the
gears, clutch packs and shims for reinstallation in
same positions.

Inspection

Check the clutch ﬁlates and discs for wear and signs of
overheating. Check the condition of the preload spring.
Check the “gear teeth for signs of wear. Replace parts as
needed. Cléan all parts to bé used for assembly.

NOTE; The force required to compress the
Freload sprinp to 1-5/16 inches should be 300

bs. + 30 bs.

Reassembly

L Lubricate the clutch discs and plates with
positraction lubricant.

2. Alternately position clutch plates. and discs on a
side gear, beginning and ending with a clutch plate.

3. Pogition the side gear, clutch pack and original
shim into the case.

4, Install both pinion gears and thrust washers into
the case, and install pinion shaft.

5. Place the case onto an axle shaft supported in a
Vise.

6. Insert a screwdriver between the pinion shaft and
the_face of the side gear. Force the screwdriver in
until the clutch pack is compressed.

7. Check the backlash between side giear and pinion
gears. If backlash does not fall into the range of
005" to 008", adjust the shim dimension as
required. Increasing” shim thickness will decrease
backlash; to increase backlash, decrease the
thickness of the shim.
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10.

11

NOTE: Service shims are available from
070" to .122" in increments of .004",

Remove the pinion shaft, Pinion gears, side gear,
clutch pack and shim from the case.

Install, the opposite ,%ear, clutch pack and original
shim into the opposite side of the case. Place oth
pinion %ears, and thrust washers into position, and
Install the pinion shaft,

Follow_ the procedure .in steps 5 6 and 7 to
determine the proper shim dimension.

When the proper shims have been determined to
achieve .005" to .008" backlash between both

pinion gears and_hoth side gears, install shims,
clutch packs and side gears into"case.

BOLT
(PINION SHAFT)

PINION
SHAFT

BOLT
(RING GEAR)

SIDE
BEARING

12

13

15,
16.

Mount the case onto the axle shaft locked in a vise.
Place both pinions and thrust washers into
P03|t|on—180°apart—and carefully "roll in" by
urning the case on the shaft.

NOTE: A large "C" clamp may be used to
apply slight compression against pinion gears
to aid thé "rolling in" procedure.

Tap the preload spring into place with a hammer.
Install the pinion shaft and lock screw.

Install the side bearings and ,rinq gear using the
procedure outlined for Conventional units.

Place the differential unit in the carrier and adjust
rlnt?er%ear and pinion blacklash, and gear tooth
patiern.

SHIM

SPLINED
DISC (3)
FIXED
DISC (4)

THRUST
WASHER

PINION
GEAR

RELOAD
SPRING

Fig. 16D—Chevrolet Positraction—Exploded
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POWER-LOK DIFFERENTIAL

The Power-Lok differential shown in, Figure, 17D is a
unit which is installed as oRtlonaI,eqmpment in place of
the standard differential. The locking differential permits
the major driving force to be transmitted to, the wheel
with bétter traction. This means that the vehicle can be
operated on_ice, snow, sand or under other adverse
condltrl]onls with @ minimum amount of slippage through
one wheel.

Disassembly

L Remove differential bearing cups and tag for
reassembly reference.

2. Remove differential bearing cones, using Puller
Tool J-22888.

3. Tag each bearing cone and shim for reassembly
reference, as they should be replaced in their
original locations.

4, Scribe mark on both halves of differential so they
can be reassembled in their original locations.

5. Remove eight bolts attaching two halves of case
together.

6. Separate plain half of differential case from
flanged half.

1. Differential Case Bolt 4. Friction Plate-Tabbed
2. Differential (Belleville)

Case-Plain Half 5. Friction Disc-Toothed
3. Differential (Belleville)

Case-Flanged Half
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1. Remove five plates and discs from side gear ring.

NOTE: A series of clutch plates and dished
(Belleville) friction plates on. each side of
differential side gears transmits drive from
differential case "to, axle. shafts. Carefully
observe the order in which the plates are
used, since they must be replaced in the same
order. Refer td Figure 17D.

8. Remove side gear ring and side gear.
9. Remove two cross shafts and pinion gears.

10. Remove side gear, side %ear, rin% and five plates
and discs from the opposite side. Observe the order
in which the plates are used.

Inspection
L Inspect cross shafts and pinions for scoring, wear,

pitting, etc. If the center lands of either cross shaft
show ‘signs .of wear, examine ends of axle shafts to
determine if the axle shaft is rubbing against. cross
shaft. This, rubbing condition may cause a whine or
how! that is simildr to a pinion bearing noise, at 40
to 50 MPH. This condition can be “corrected by
grinding 1/32" off the end of the axle shaft.

Friction Plate-Tabbed 8.
(Flat) 9.
Friction Disc-Toothed 10.
(Flat) 11.

Side Gear Ring
Side Gear
Pinion Gears
Cross Shafts

Fig. 17D—Power-Lok Differential
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2, InsPect clutch discs and plates for wear, cracked, or
dlstprted condition. Refer to "Specifications"
section.

3. Inspect side gear rings, side gears, and differential
cases for worn, cracked, or distorted condition that
would render these parts unfit for further services.

Assembly

During assembly operations, all parts should be kept
clean and free of dirt or other foreign material. As each
Part Is assembled in its proper position, it is necessary
hat it be lightly coated with the correct lubricant.

1 Place tabbed Belleville friction plate (4) in flanged
differential ~case, being extremely careful that
convex (bulged) side is"toward the side gear. See
Figure 17D.

2. Assemble remaining plates and discs to splines of
side gear ring, being sure they are assembled in the
same_order of removal. The convex (bulged) side of
the Belleville friction disc (5) should be toward the
side gear and it should nest into the Belleville
friction plate (4).

3. Place assembled side Tgear ring with plates and discs
in flanged half of differential Case.

4. Install side gear and cross shafts with pinions.

5. In the order listed install the foIIowin_?: (1) side
?ear, (2) side gear rin (32 flat plate with tabs, (4
lat 'dis¢ with teeth, (5) flat plate with tabs, (6
Belleville. disc with_ convex bulqed) side up, or
toward side gear, (7) Belleville plate, with convex
(bulged) side ‘up, or side toward gear.

6. Position plain half of differential case over
Brevmusly assembled parts with scribe markings on
oth halves of case in alignment.

7. Instal] differential case holts, but do not tighten at
this time.

8. Before tightening bolts, use axle shafts and align
splines of the side gear and side ?ear ring, on each
side. Tlghten bolts ‘evenly and alternately. Remove
axle shafts.

9. Observe if Power-Lok components have been
assembled properly. Each pinion cross shaft can be
tight on its ramp “or if there is clearance it should
be only a few thousandths, and it should be equal
at all four cross shaft ends.

Testing Procedure

The Power-Lok can he effectively tested for correct
operation by placing one rear Wwheel on good dr
pavement and the other on ice, snow, mud, gravel,
grease, etc.

It can easily be determined whether or not the non-
slipping wheel is providing pulling power. The procedure
should ‘then be repeated with the “opposite wheels on the
dry and slippery surfaces.

The above testing procedure is a_rough test that can be
made hy the owner of the vehicle,” However, if it is
suspected that the unit is not operating properly, it can
be checked by the following procedure.

Be sure the transmission is in neutral. Raise one wheel
off the floor and place a block in the front and_ rear of
the opposite wheel. Remove the hub cap and install a
special tool across two wheel studs. Apply a torque
wrench to special tool. Disregard breakaway”torque and
observe only the torque required to continously turn the
wheel smoothly.

If the toquue reading is less than 40 foot-pounds or more
than 200 ft. Ib,, the unit should be disassembled and the
necessary repairs made.
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CHEVROLET SERIES 20-30 TRUCK DIFFERENTIAL
10-1/2"RING GEAR

INDEX
' ' Drive Pinion Assembl Checks and Adjustments
Dgl‘eer%eg\t/glmase ..................................... . Remova y - P?nron Beaﬁné Pre?oad.... A4-52
Rl Beering Reol ; B R Rt 23
IS Sie%?hy eeiprad'.'R(f_assembp Gear Tooth Confact Pattern Check 4-52
Installation” and Adjustmert

1. Companion Flange 10. straddle Bearing 19. Retainer Screw

2. Oil Deflector 11. Ring Gear 20. Bearing Cap

3. Oil Seal 12. Differential Spider 21. Case-to-Ring Gear Bolt
4. Bearing Retainer 13. Differential Case 22. Differential Cover

5. Shim 14, Differential Pinion 23. Bearing Cap Bolt

6. Pinion Front Bearing 15. Differential Side Gear 24. Cover Screw

7. Collapsible Spacer 16. Side Bearing 25. Axle Shaft

8. Pinion Rear Bearing 17. Side Bearing Adjusting Nut

9. Drive Pinion 18. Adjusting Nut Retainer

Fig. IE—Cross Section of Chevrolet Truck Differential with 10 1/2" Ring Gear
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DIFFERENTIAL CASE

Removal

1
2.
3

.

Mount axle assembly in a bench vise or holding
fixture,

Remove cover bolts and cover, as seen in figure 2E,
and allow lubricant to drain into pan.

Remove axle shafts as outlined in Truck Service
Manual.

NOTE; Before proceeding with following
steps, it is advisable to check the existing ring
8ear to pinion backlash as described in Step
of "Differential Case—Installation." This
will indjcate gear or bearing wear or an error
in backlash or pinion depth”setting which will
help in determining cause of axle, noise.
Backlash should be fecorded so that if same
gears are reused, then may be reinstalled at
ori mzzl lash to avoid changing gear tooth
contact.

Remove adjusting nut lock retainers from bearing
caps.

Mark bearing caps for reinstallation in the same
position, and remove caps.

Loosen side _bearin% adjusting nuts, using J-24429
as shown in figure 3E.

Remove differential from carrier.

Side Bearing Replacement

1

2

3

Install bearing puller J-8107 onto one side bearing,
with puller screw centered on pilot Plug as shown in
figure 4E. Be sure to install puller” fingers into
notches of case, in order to pull on inner race only.

Tighten puller screw, while rotating bearing to
msgure tha@ bearing cage IS not being distorted. !

Remove the other bearing in the same manner,

Fig. 2E—Cover Removed from Carrier

J-24429

Fig. 3E—Loosening Adjusting Nuts

Fig. 4E—Differential Bearing Removal

Inspect bearings and hub for nicks, burrs or
evidence of abnormal wear.

To install bearings, glace bearing onto hub, and use
driver handle J-8092 and bearln% installer J-24430
tcﬁ dr|'(\1/e bearing onto hub until it seats against the
shoulder.

When installing the second bearing, support case on
PI ot plug as shown in figure 5E t0 prevent damage
0 first bearing installed,

Ring Gear Replacement

1

Remove the ring gear bolts and lock washers, and
%ﬁe a soft faced hammer to tap the ring gear from
e case.

Place new ring %ear into position on case and install
lock washers and holts,

Torque holts alternately to specifications.
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Fig. SE—Differential Bearing Installation

Disassembly of Case

1 Mark the case and cover halves with a scribe line
for reassembly in the same position.

2. With ring gear removed, separate case and cover.

3. Remove the internal parts and keep separated so
they may be installed in the same relative positions.

Inspection

L Inspect the differential gears, pinions, thrust
wagshers, spider and all “mating surfaces for
evidence of abnormal wear.

2. Clean all parts thoroughly in suitable solvent.
3. Replace parts as necessary.

Reassembly of Differential
L Lubricate internal parts with hypoid gear lubricant.

2. Place differential pinions and thrust washers onto
spider.

3. Assemble differential gears and washers to case and
COver.

4. Assemble differential case and cover making sure
scribe marks align.

5. Install ring gear and attaching holts and lockwash-
ers, and torgue alternately to specifications.

6. The differential may be_ installed into the carrier at
this point, or may “be installed after servicing the
drive pinion.

Installation and Adjustment

L Place bearing cups over side bearings and lift the
differential aSsembly into the carrier. Install bearing
caps, makln? sure” marked caps are installed in
original positions. Secure the cap bolts snugly.

3. Back off the left adjusting nut approximatel¥ two
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2. Loosen the right side ad[lusting nut and tighten the
left side nut, using J-24429 as shown in figure 3E,
until the ring gear contacts the drive pinion. Do not
force the gears into contact so as to bind them. At
this point, zero lash is obtained.

slots. Install locking” fingers into holes and fasten

fingers to bearing cap.

4. Tighten, right adjustinq nut firmly to force the case

info solid Contact with the left adjusting nut.

5. Loosen riﬁht adg’,usting nut until it is free from its
bearing, then retighten until it contacts the bearing.

6. Tighten right adjusting. nut approximately two slots
if Used bedrings are_being installed, or three slots if
new bearings are heing installed.

7. Install locking retainer into holes and attach fingers
to bearing cap.

8. Torque bearing cap holts to specification.

NOTE: At this point the differential bearings
are properly preloaded. If an%/ additional
adjustments” are required in the foIIowmg
procedures make sure that the preloa
remains as established. If one adjusting nut is
loosened the other nut must be tighténed an
equal amount {0 maintain this preload.

9. Mount a dial indicator on the housing and measure
the backlash Dbetween the ring gear and npinion.
Backlash should be from .003""to".012" with .005
to .008" preferred. Refer to figure 6E.

NOTE: If backlash is more than .012" loosen
the right adjusting nut one slot and tighten
left a 6USth nut one slot. If backlash is less
than .003" foosen the left adjusting nut one
s,ott and tighten the right adjusting nut one
slot.

Fig. 6E—Measuring Backlash

OVERHAUL MANUAL



4-50 REAR AXLE DIFFERENTIAL CARRIER

DRIVE PINION ASSEMBLY
Removal

L Remove differential as previously outlined.

2

Check pinion bearing preload as described under
"Drive Pinion - Reassembly". Record the result. If
there is no preload reading, check for lgoseness of
inion assembly by shaking the companion flange.
need for bearing

00seness indicates the

replacement.

Remove the pinion bearing retainer bolts from the
housing as shown in figure 7E.

Remove the pinion and bearinq retainer assembly.
It may be necessary to rap on the pilot end of the
pinion to assist the assembly from the carrier.

Record the thickness of the shims removed from
Hetw_een the bearing retainer flange and the carrier
ousing.

Disassembly

L Clamp the pinion assembly in vise,

2

Install Holder J-8614-11 on flange by using two
bolts with flat washers, as shown in figure 8E.
Position J-8614-11 on flange so that the four
notches are toward the flange:

Use a suitable sized socket to remove the pinion nut
and washer. Discard the pinion nut and use a new
one upon reassembly.

Thread end of J-8614-3 into small 0.D. end of
614-11 installed as in step 2,
8614-11 and turn it 1/8 of a
move flange by turning

e
614-11 as shown’in figure

igure 10E
low drive

J-8614-2. Then with J-8
Insert J-8614-2 into J-
turn to locked position. R
Jg-E8614-3 while holding J-8

Support the bearing retainer as shown in f
and press out the drive pinion. Do not al
pinion to fall onto the tloor.

Fig. 7TE—Removing Retainer Bolts

6.

1
8.
9

Fig. BE—Removing Pinion Nut

J—8614-3
J-8614-2

J—8614-11

Fig. 9E—Removing Flange

Separate the ﬁlmon flange, the oil seal, the front
bearing and the bearing retainer. The oil seal may
have t0 be driven from"the bearing retainer if it is
being replaced.

Drive the pinion front and rear bearing cups from
the hearing retainer, using a drift.

To remove the rear bearing, use J-22912 as shown
in figure 1IE.

Drive the pinion straddle bearing from the carrier
housing, using a drift as shown in" figure 12E.

Inspection

L Clean all parts in a suitable solvent and dry with

2

alf.,

Inspect the drive pinion for chipped, cracked or
\%lxecaersswely worn teeth and inspect the splines for

Inspect the bearings, for worn or_pitted rollers or
races. Inspect the pinion flange splines for wear.
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5.

Fig. 10E—Pressing Drive Pinion from Bearing
Retainer

Inspect the bearing retainer for cracks, imperfec-
tions, corrosion, pits and grooves.

Replace parts as required.

Reassembly

1
2.

3

Lubricate all parts with hypoid lubricant.

Press pinion rear bearing onto drive pinion as
shown in figure 13, using J-24433.

Install the front and rear pinion hearing CUBS into
the bearing retainer, using driver handle J-8092 on
J-8608 for”the front cup,” and on J-24432 for the

rear cup.

Install the pinion straddle bearing into the, carrier
housm?, using driver handle J-8092 and installer
J-23322, as shown in figure 14E.

Place bearing retainer, with cups in position, onto

Fig. 13E—Installing Pinion Rear Bearing
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Fig. 11E—Removing Pinion Rear Bearing

Fig. 12E—Removing Straddle Bearing

Fig. 14E—Installing Straddle Bearing
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the drive pinion. Install a new collapsible spacer
Into position.

Press front bearing onto drive pinion.

7. Lubricate the oil seal lips with a lithium-base
extreme _pressure lubricant, and install the seal in
the retainer hore. Use J-24434 with driver handle
J-8092. Press the seal into the bore until it seats
against internal shoulder.

8. Install pinion fIan%e and oil deflector onto the
splines, then install Tock washer and new pinion nut.

9. Clamp _thefpinion flange into a vise. Install J-8614-
11 as in figure 8E. Tighten the nut to achieve
proper bearing preload.

a. Proper preload is attained when rotational
torque required to rotate the pinion is 25-35 in.
|bs.” for new bearings, or 5-15 in. Ibs. for used
bearings.

b. Tighten pinion nut to approximately 350 ft. lbs.,
thén take a torgue reading as shown in figure
15E, using J-5853.

¢. Continue tiqhtening pinion nut in small
increments unitil proper preload is attained.

CAUTION: Over-ti?htening of pinion_nut may
collapse spacer foo much,  requiring s
replacement.

Installation and Adjustment

L Examine the head of the drive pinion for a pinion
depth code number.

2. Compare the depth code number with the number
on the original pinion. Use the following chart to
select the proper shim for preliminary Ssetting of
pinion depth.

3. Refer to the thickness of the shim recorded earlier
in Pinion Removal procedures. Increase or decrease

Fig. 15E—Measuring Rotating Torque

CODE NUMBER ON ORIGINAL PINION

+2 +1 0 -1 -2
+2 . ADD .001 ADD .002 ADD .003 ADD .004
CODE SUBT. ) ADD ADD ADD
NUMBER .001 .001 .002 .003
ON
SERVICE SUBT.  SUBT. ) ADD ADD
PINION .002 .001 .001 .002
1 SUBT.  SUBT. SUBT. ADD
) .003 .002 .001 ) .001
; SUBT.  SUBT. SUBT. SUBT
. .004 .003 .002 .001

Fig. 16E—Pinion Depth Codes

the shim_dimension as indicated by the chart in
figure 16E.

a. For example, if original shim measured .014
inch, original code was —1 and new code is +2,
tg%cpnrrﬁct shim would be .014 inch plus .003 =
017 inch.

b. If original shim was .012 inch, original code
+2, and new code is —2, the correct shim would
be 012 minus .004 = .008 inch.

4. Place the pinion shim as determined in step 3 onto
the carrier housing, making sure the bolt holes
align with those ot carrier,” and that the mating
surfaces are clean and free from foreign material.

5 Place the pinion retainer ass,emblr into position,
and align _bolt holes to carrier. Install retaining
bolts and. tlghten In a crosswise manner. Torque t0
specifications.

6. Following drive pinion service, a Contact Pattern
Check must be made.

CHECKS AND ADJUSTMENTS

Four adjustments are essential for proh)er operation of
the differential_and its related Barts_. These adjustments
are_a) Pinion Bearing Preload, b) Side. Bearing Preload,
¢) Pinion Depth and @) Ring Gear-to-Pinion Backlash.

Pinion_ Bearing Preload is set to specifications in step 9

of "Drive Pinion Reassembly”.

Side Beari,n? Preload is set to specifications in step 6 of
"Differential Case—Installation and Adjustment”.

Following service to_ the Differential assembly or to the
Drive Pinion, the Pinion Depth and the Ring-Gear-to-
Pinion Backlash must be checked, using a Gear Tooth
Contact Pattern Check as outlined below.

Gear Tooth Contact Pattern Check
Prior to final assembly of the differential, a Gear Tooth
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Fig. 17E—Gear Tooth Nomenclature

Contact Pattern Check is necessary to verify the correct
relationship between ring gear and drive pinion., Gear
sets which are not Bosmoned properly may be noisy, or
have short life, or both. With a pattérn check, the most
desireable contact between ring gear and drive pinion
for low noise level and long life"can be assured.

Gear Tooth Nomenclature

The side of the ring gear tooth which curves_outward, or
is convex, is referred to as the "drive" side. The concave
side is the "coast" side. The end of the tooth nearest
center of ring %ear is referred to as the "toe" end. The
end of the tooth farthest away from center is the "heel”
end. Toe end of tooth is smaller than heel end. See
Figure 17E.

Pattern Check

1 Wi?e oil out of carrier and carefully clean each
tooth of ring gear.

2. Use gear marking compound (yellow lead chromate
or equivalent) and apply this mixture to ring gear
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teeth. When properly applied, the area of tooth
contact will be clearly visible after load is applied.

3. Tighten bearing cap bolts to specifications.

4. Apply_load to gears hy expanding brake shoes or by
wrapping a heavy rag around thé companion flange
to resist Totation.

NOTE: A test made without loading the
ears will not give a satisfactory pattern.
urn companion” flange with wrench so that
ring gear rotates one full revolution then
reverse_rotation so that ring gear rotates one
revolution in opposite difection. Excessive
turning of ring gear is not recommended.

5. Observe pattern on ring gear teeth and compare
\l/)\n}h figure 18E. Make adjustments as outlined
elow.

6. The important thing to achieve in the pattern check
and subsequent adjustments is to locate the contact
pattern centrally on the face of the ring gear teeth.

Pinion Depth Adjustment

L The pinion depth shim may_ be replaced as
necessary to place the drive pinion at the correct
depth. See figure 18E.

2 Deﬁth_ shims are available from .006 inch to .024
inch, in increments of .001 inch.

Backlash Adjustment

L Remove locking retainers from side bearing
adjusting nuts.

2. Move adjusting nuts an equal amount in 0r out to
achieve proper-hacklash.

a. To increase backlash, loosen the left adjusting
nut and tighten the right adjusting nut an equal

amount

b. To decrease backlash, loosen the right adjusting
nut and tighten the left adjusting nut an equal

amount
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DAIMA DIFFERENTIAL
10-1/2/RING GEAR

INDEX
Differential Case—Removal and Disassembly......urverens 4-56
Drive Pinion—Removal and Disassembly...vvvsvvnnn 4-57
Differential Case—ReasSeMBIY..ocvvvvcommsvnssvmssssssssssssrins 4-57
Shim Requirements—Gauging Procedures. ... 4-58
Drive Pinion—Assembly and™ InStallation........ccvvrvvsirins 4-59
Differential Case—Installation and Adjustment..........uw 4-60
Checks and AdjUSIMENTS..o..vvvvvvrvvmmvrmsrmssssssssssssrssssrssssssssnes 4-60
GENERAL = DESCRIPTION 2. The drive pinion assembly incorporates an inngr and

The Dana Spicer axle is similar in design to the other Salisbury
tyfe axles with the followin exc,ePtlons:

. In order to remove the dif
be spread.

outer bearing shimtﬁack. The inner shim is used to maintain

proper

erential case, the carrier must proper preload on

pinion deF . The outer shim is used to maintain
he pinion bearings.

Pinion Nut Pinion Rear Bearing 21. Differential Spider
Washer Drive Pinion 22. Differential Side Gear
Companion Flange Ring Gear 23. Washer

Oil Seal Differential Case 24. Pinion Gear

Oil slinger Ring Gear Bolt 25. Washer

Pinion Front Bearing Differential Side Bearing 26. Gasket

Front Bearing Cup Side Bearing Cup 27. Cover

Preload Shim Pack Side Bearing Adjusting Shims 28. Cover Screw

Pinion Depth Shim Pack Bearing Cap 29. Drain Plug

Rear Bearing Cup

Bearing Cap Bolt

Fig. IF—Dana Differential—Exploded View
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DIFFERENTIAL CASE

Removal

L Place vehicle on hoist with rear axle hanging free.
2. Remove wheel and tire assemblies.

3. The axle shafts are full-floating type with flanged
outer end of shaft attached to wheel hub by studs
and _nuts. Wheel is supported by tapered™ roller
bearings at outer end of axle housing.

a Remove axle shaft to hub attaching nuts.

b. Rap on axle shaft to loosen shaft from hub and
remove shafts.

4. Remove plug in carrier and drain lubricant.

5. Remove cap screws and lock washers attaching
cover to carrier. Remove cover and gasket.

6. Mark one side of carrier and matching cap for
reassembly in the same position. Remove bearing
caps.

7. Using spreader tool J-24385, and_a dial indicator as
sgfgvn w figure 2F, spread carrier a maximum of
015 inch.

cauTion: Do not exceed this dimension, as
carrier may be permanently damaged.

8. Remove the dial indicator and use a_prybar to
remove the differential case fom the carrier.” Record
the dimensions and location of the side bearing
shims. Remove the spreader tool.

Disassembly

L Remove differential side bearin?,s by placing
J-22912 under bearings and supPor ing j)lates on a
press bed. ApPIy force to pilot plug J-8107-3 to
drive the case from the bearing.

NOTE: Use care not to damage case hubs
with tool J-22912.

2. Remove the ring gear bolts and the ring gear. Tap

Fig. 2F—Spreading the Carrier

the ring gear with a soft-faced hammer to free it
from the Case.

3. Scribe both case halves for reassembly in same
position.

4. Remove holts holding case halves together, as
shown in figure 3F.

5 Ta IightIY on top half of case to free it from the
bottom” half. Remove top half of case.

6. Lift out all internal parts.

Inspection

L Clean all gears and bearings in solvent. Inspect
cups, races and rollers for™scoring, chipping or
evidence of excessive wear.

2. Inspect ring gear teeth and machined surfaces.
Examine fit'of internal gears.

3. Inspect pinion cross-shaft.

4. Replace parts as required.

Fig. 3F—Separating Case Halves

Fig. 4F—Internal Parts Inspection
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DRIVE PINION

Removal and Disassembly

L Remove differential as previously outlined.

2.

Check pinign bearln? Preload as described under
"Drive Pinion - Installation and Adjustment." If
there is no preload reading, check for lgoseness of
inion assembly. by shaking the companion flange.
need for bearing

0oseness indicates the

replacement.

Install Holder J-8614-11 on flange by using two
bolts with flat washers, as shown in figure 5F.
Position J-8614-11 on flange so that the four
notches are toward the flange:

Remove pinion nut and washer. Discard pinion nut
and use a new one upon reassembly.

Thread end of J-8614-3 into small O.D. end of
J-8614-2. Then with J-8614-11 installed as in step 3
insert J-8614-2 into J-8614-11 and turn it 1/8 of a
turn to locked position. Remove flange by, turning
%1:8614-3 while holding J-8614-11 as shown™in figure

Remove drive pinion from carrier. It ma)( be
Hecessary to tap on the pinion with a soft Taced
ammer.

With a long drift, tap.on inner race of outer pinion
bearing. to remove pinion oil seal, slinger, Easket,
outer pinion cone and roller and shim”pack. Tag
shim pack for reassembly.

Should inspection indicate necessity, pinion bearlnﬂ
cups can be removed from carrier using a long dri
and hammer. Remove shims and oil Slinger which
are located behind the inner bearing cup. Tag
shims for reassembly.

Remove rear pinion bearing using J-22912, and an
arbor press.

Fig. 5F—Removing Pinion Nut
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Fig. 6F—Removing Companion Flange

Inspection

1

Clean all ?ears and, bearings in cleaning solvent
and inspect all bearing cups, races and rollers for
scoring, chipping or evidence of excessive wear. On
?mlon bearing Tollers, inspect large end of rollers
or wear. ThiS is where wear is most evident on
tapered roller bearings.

Inspect pinion splines and flange splines for
evidence of excessive wear.

Inspect ring gear and pinion teeth for possible
scoring, cracking or chipping.

Inspect differential case for cracks or scores or side
gears, thrust washers, and pinion thrust faces.

Check fit of differential side gears in case.
Check fit of side gears and axle shaft splines.

Inspect differential Pinion shaft and spacer for
scoring or evidence of excessive wear.

DIFFERENTIAL CASE

Reassembly

1
2
3

Assemble new washers. to side (\;ears= Apply a small
amount of hypoid lubricant on the side gedr hubs.

Ahssfetmble pinion gears and new washers onto cross
shaft.

Place side gears, pinion gears, cross shaft and
washers into flanged half of case.

Assemble top half of case to hottom half, making
sure scribe marks are aligned.

Assemble body bolts finger tight. Then tighten bolts
alternately to Specifications.

Install ring gear to differential case.

Install ring gear-to-case . bolts finger tight, then
tighten altérnately to specifications.

Place side bearing into position and install, using
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tools J-8092 and bearing installer J-24383 as shown
in figure 7F.

9. Install bearing on opposite side in the same
manngr, Be sure to support differential case on pilot
plug J-8107-3.

SHIM REQUIREMENTS—GAUGING
PROCEDURES

Side Bearing Shims

L With the pinion removed from the carrier, place
the bearing cups over the side hearings, and install
the differential case into the carrier.

2. Place the shim which was _oriPinaIl installed on the
ring gear side into its original position.

3. Install the ,bearin% caps lightly in their marked
Bosmons._quhten he caps just enough to keep the
earings in place.

4. Mount a dial indicator on the carrier with the tip of
the indicator on the back face of the ring gear.

5. Position two screwdrivers between the bearing shim
and carrier on the ring gear side of the case. Pull
on the screwdrivers and force the differential case
as far as possible away from the dial indicator.

6. With force still applied, set the indicator dial to
"zerq", being sure the probe is still in contact with
the ring gear.

7. Reposition the screwdrivers to the opposite side of
the differential case as shown in figure 8F.

8. Pull on the screwdrivers and force the differential
case back toward the dial indicator. Repeat several
times until the same indicator reading is obtained.

9. To the dial_indicator reading, add the thickness of
the shim.. Record the result, as this figure will be
used. durlng determination of side béaring shim
requirements.

Fig. 7F—Installing Side Bearing

Fig. 8F—Screwdrivers Against Case

Pinion Shims

Ring gears and pinions are supplied in matched sets
only. Matching numpers on both pinion and ring gear
are” etched for verification. If a new gear set is” being
used, verify the numbers of each pinion and ring gear
before proceeding with assembly.

On the rear face of each pinjon there is etched a Blus
(+) number, a mlnus%) number, or a zero (0) number,
which indicates the ‘best running _position “for each
particular gear set. This dimension is controlled hy the
shimming “behind the inner bearing cup. Whenever
baffles or oil slingers are used, they become a part of the
adjusting shim pack.

For example: if a pinion is etched +3, this pinion would
require .003" less shims than a pinion etched "0". This
means bg/ ,removmg %hlms, the moynting distance of the
pinion 15 Increased by .003" which 15 just what a +3
etching indicates. Or if a pinion is etched —3 we would
want fo add .003" more shims_than would be required if
the pinions were etched "0". By adding .003" shims, the
mounting distance of the pinion wa$ decreased 003"
Vi/(f)]}l:ch iIsjust what a 3 etching indicated. Refer to figure

If the old ring and pinion set is to be reused, measure
the old shim pack and build a new shim pack to this
same dimension. If baffle is in the axle assembly, it is
considered as part of the shim pack.

Tq ¢change the Binion adjustment, shims are available in
thicknesses of 003", .005" and 010",

NOTE: If baffle or slinger is bent or
mutilated, it should be replaced.

Measure each shim separatelﬁ/_ with a micrometer ana
add _ together to get total shim pack thickness from
original”build up.

If @ new gear set is being used, notice the plus or minus
etching on both the old and new pinion, and adjust the
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old Pinion New Pinion Marking

Marking -4 -3 -2 -1 0 +1 +2 +3 +4

+4 + 0.008 + 0.007 + 0.006 + 0.005 + 0.004 +0.003 + 0.002 + 0.001 0
+3 + 0.007 + 0.006 + 0.005 +0.004 + 0.003 + 0.002 + 0.001 0 - 0.001
+2 + 0.006 + 0.005 + 0.004 +0.003 + 0.002 + 0.001 0 - 0.001 - 0.002
+1 + 0.005 + 0.004 +0.003 +0.002 + 0.001 0 - 0.001 - 0.002 - 0.003
0 + 0.004 +0.003 +0.002 + 0.001 0 - 0.001 - 0.002 - 0.003 - 0.004
-1 + 0.003 +0.002 + 0.001 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005
-2 + 0.002 + 0.001 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005 - 0.006
-3 + 0.001 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005 - 0.006 - 0.007
-4 0 - 0.001 - 0.002 - 0.003 - 0.004 - 0.005 - 0.006 - 0.007 - 0.008

Fig. 9F—Dana Pinion Code Chart

Fig. 10F—Pinion Code Location

thickness of the old shim pack to compensate for the
difference of these two figures.

For example: If the old pinion reads ‘ | :
plnLon IS (—2), add .004" shims to the ‘original shim

+2) and the new

pack.

DRIVE PINION

Assembly and Installation

I}

2.
3.

Determine the correct pinion depth shim by using
the chart in figure 9F,

Install the pinion depth shim in rear cup bore.

Install rear bearing cup by using driver handle
J-8092 and installer™J-24381.

To the outer shim pack (for setting preload) add or

10.
11

12

13
14,
15,

remove an equal amount as was added or removed
from the inner shim pack.

Install outer cup in carrier bore, using installer
J-7818 with Drive Handle J-8092.

Press rear pinjon bearing onto pinion shaft, using
Installer J-24433.

Install drive pinion and bearing into the differential
carrier.

Install preload shims and front pinion bearing. Do
not install oil seal at this time.

,Install,flaane_and holding bar J-8614-11 as shown
in "Drive Pinion—Removal".

Install washer and nut onto pinion shaft. Torque
nut to 250 Ihs. ft.

Remove holding bar and with an inch pound torque
wrench measure_rotating torque.. Ro atlng torque
should be 10 to 20 in. oS, with original bedrings or
20 t0 40 in. [b. with new bearings.

NOTE: Torque reading to start shaft turning
must be disregarded.

If torque requirements (preload) are not to
specifications, adjust shim pack as necessary.

a. To increase preload, decrease the thickness of
preload shims.

b. To decrease preload, increase the thickness of
preload shims,

When bearing preload meets specifications, remove
nut, washer and flange from pinion shaft.

Install new pinion_oil seal into housing as shown in
figure 11F, Using J-24384,

Install flange, washer and nut. Using holder bar
J-8614-11, torque nut to 250 Ibs. ft.
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J—24384

Fig. 1IF—Installing Pinion Oil Seal

DIFFERENTIAL CASE
Installation and Adjustment

1 Place the differential case, with side bearings and

2,

10.

cups installed, into position in the carrier.

Select the smallest of the. ori(‘;inal shims as a
"gauging" shim and place it between the bearing
clp and" the carrier on the ring gear side of the
case.

Install bearing caps and bearing screws finger tiEht.
Makte sure Dearing caps are in correct™ marked
position.

Mount a dial indjcator on the ring gear side of the
carrier, with the indicator probe in Contact with the
back face of the ring gear.

Position two, screwdrivers between the bearing cup
and the carrier on the side opposite the ring géar.

Pull on the screwdrivers and force the differential
case as_far as. possible toward the indicator. With
force still applied, set the dial indicator to zero.

Reposition_the screwdrivers on the ring gear side of
the case. Force the ring gear into mesh with the
drive pinion and observe the dial indicator. Repeat
th|sb(t>p_eradt|on several times until the same reading
is obtained.

Add the indicator reading to the "%augin_g" shim
thickness to determine thé correct shim”dimension
for installation on the ring gear side of the case.

For example, if the gau_ginq shim was .155 inch, and
the indicator reading in step 7 was .0L7 inch, the
correct shim would be .155 + .017 = .172 inch.

Remove the "gauging” shim and install the correct
size shim into position between the bearing cup and
the carrier on the ring gear side of the case.

To determine the correct dimension for the
remaining, shim, first refer. to the dimension
obtained "in step 8 of "Gauging Procedures—Side

Bearing Shims". From that figure, subtract the size
of the Shim installed in step 97above; then add .006
inch for preload and backlash.

For example, if the reading in step 18 was .329 inch
and the shim just installed’ on the ring gear side of
the case was 172 inch, the correct shimi dimension
would be .329 -.172 = 157 + 006 = .163 inch.

1 gEread the differential carrier as shown in figure

12, Assemble the shim determined in step 10 into place
between the bearing cup and the carrier.

13 Remove the spreader and the dial indicator.

14. Install the bearinc{; caps. in marked positions and
torque cap screws to specifications.

15. Install dial indicator and check ring ?ear hacklash
at four equally spaced points around the rmg gear,
Backlash must be held to .004" to .009" and must
nﬁt kvga}ry more than .002" between npositions
checked.

16.  Whenever backlash is not within limits, differential
bearing shim. pack should be corrected to bring
backlash within' limits.

a. Low backlash is corrected by decreasing the
shim on the ring gear side and increasing the
opposite side shiM “an equal amount

b. High backlash is corrected by increasing the
shim on the ring gear side and decreasing the
0pp05|te side shim “an equal amount

17 Check gear tooth contact, using Kellow lead method,
aCSh dﬁ§crlbed in "Gear Tooth Contact Pattern
eck".

18 Using a new gasket, install housing cover and
torque bolts to specifications.

19. Reinstall the rear universal joint, and torque "U"
bolt nuts to specifications.

20. I?s(tjall axles into carrier and axle flange over hub
studs.

21, Torque hub stud nuts to specifications.
22. Fill differentia] with lubricant.
23, Install wheel and tire assembly.

CHECKS AND ADJUSTMENTS

Four adjustments are essential for proRer operation of
the differential and its related Barts, These adjustments
are_a) Pinion Bearing Preload, b) Side, Bearing Preload,
¢) Pinion Depth and @) Ring Gear-to-Pinion Backlash.

Pinion Bearing Preload is set to specifications. in steg,lz
of "Drive Pinion—Assembly and _Installation". Side
Bearing Preload is set to specifications in step 10 of
"Differential Case—nstallation. and Adjustment”. Fol-
lowing service to the Differential_Case or to the Drive
Pinion and Ring Gear, a Gear Tooth Contact Pattern
Check must be made, to verify the accuracy of the work
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Fig. 12F—Gear Tooth Nomenclature

In setting the pinion depth and the ring gear-to-pinion
backlash.

GEAR TOOTH CONTACT PATTERN CHECK

Prior to final assembly of the differential, a Gear Tooth
Contact Pattern Check is necessary to verify. the correct
relationship between ring gear and drive pinion. Gear
sets which are not Bosmoned properly may be noisy, or
have short life, or both. With ‘a pattérn check, the most
desireable contact between ring gear and drive pinion
for low noise level and long life’can be assured.

Gear Tooth Nomenclature

The side of the ring gear tooth which curves outward, or
Is convex, is referréd to as_the "drive" side. The concave
side 1s the "coast" side. The end of the tooth nearest
center of ring %ear is referred to as the "toe" end. The
end of the tooth farthest away from center is the "heel”
end. Toe end of tooth is smaller than heel end. See
Figure 12F.

Test

1 Wi?e oil out of carrier and carefully clean each
tooth of ring gear.

2. Use gear marking compound (yellow lead chromate
or equivalent) and apply this mixture sparlngly 10
all ring gear teeth using a medium stiff brush,
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When properly used, the area of pinion_ tooth
contact will' be Visible when hand load Is applied.

3. Tighten bearing cap bolts to specifications.

4. Apply load to gears by expanding brake shoes or by
wrapping a heavy rag around thé companion flange
to resist Totation.

NOTE: A test made without loading the
g|1ears will not give a satisfactory pattern,
urn companion” flange with wrench so that
ring gear rotates one full revolution then
reverse_rotation so that ring gear rotates one
revojution in opposite direction. Excessive
turning of ring gear is not recommended.

5. Observe pattern on ring, gear teeth and compare
with figure 13F. Make adjuStments as necessary.

6. The important thing to achieve in the pattern check
and subsequent adjustments is to locate the contact
pattern centrally on the face of the ring gear teeth.

Adjustments Affecting Tooth Contact

Two adjustments can be made which wil| affect tooth
contact “pattern. These adjustments are backlash and
position of drive pinion in Carrier. The effects of bearln%
preloads are not readily apparent on hand loaded teet
pattern tests; however, these adjustments should be
within _ specifications before procéeding with backlash
and drive pinion adjustments.

NOTE: It may be necessary to adjust both
pinion dePth and backlash to obtain the
correct pattern.

The nposition of the drive pinion is adHusted_ by
increasing or decreasing the shim thickness of the inner
shim, loCated between” the rear_bearl,nE cup and the
carrier, h,ousmq. Increasing the shim thickness will move
the pinion closer. to centerline of the ring gear.
Decreasing shim thickness will move pinion farther away
from centérline of the ring gear.

Backlash is adjusted by means of the side bearing
adjustln% shims, which moves the entire case and ring
ear assembly closer to, or farther from the drive pinion.

he adjusting shims are also used to set side bearlng
preload). To increase backlash, increase right shim an
decrease left shim_an equal amount. "To decrease
backlash, decrease right shim and increase left shim an
equal amount.

OVERHAUL MANUAL



4-62 REAR AXLE DIFFERENTIAL CARRIER

OVERHAUL MANUAL



REAR AXLE DIFFERENTIAL CARRIER 4-63

CHEVROLET TRUCK DIFFERENTIAL
12-1/4 RING GEAR

INDEX

Case and Drive PiNiON....esessrssenssesssessen 4-64 Differential INSPECLION...ccvvovvsvssrsssssssssssin 4-65
Removal.. 4-64 Rl_nfg Gear Replacement.....vwvvvrnvmsnvsssninnn 4-65
Disassembl 4-64 Differential Bearing Replacement......wunn 4-66

Repairs Yoo 164 Blfferentlball NG R 1111] | ﬁgg
AL o, T L1011 -
Pinion DiSaSSEMDIY..vsssss 4-64 Rint Gear and Pinion AGIUSIMENt - ..o 4-66
I e — [ ket i e BN
1NN REASSEMDIY...vvvrvvevvvvvvsrirsrvssnssssessressnne - ing Gear Thrust Pa TEJ111:1) | -
ifferential DisasSEMbIY....ovvovvicvesssssessisniins - NSEAIIALION. oo -
Differential Disassémbiy i Instalat J 48]

N

No o s®

Universal Joint Yoke
Pinion Bearing Oil
Seal and Retainer
Oil Seal

Oil Seal Gasket
Front Pinion Bearing
Drive Pinion

Rear Pinion Bearing

Ring Gear Thrust
Ring Gear
Differential Spider
Differential Pinion
(Spider) Gear
Differential Side Gear
Differential Case-Left
Half

14.
15.
16.

17.
18.

Axle Shaft
Differential Bearing
Differential Bearing
Adjusting Nut
Adjusting Nut Lock
Differential
Case-Right Half

Fig. 1G—Cross Section of Truck Differential with 12 1/4" Ring Gear
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CASE AND DRIVE PINION

Removal

1

Drain lubricant from differential, remove axle shaft
as outlined in Truck Service Manual. See "Axle
Shaft Removal".

Remove two trunnion bearing "U" bolts from the
rear yoke and split the rear universal joint.

NOTE: The bearings can be left on the
trunnion and held inplace with tape.

Swing propeller shaft to one side and tie to the
frame side rail.

Remove bholts and lock washers which retain the
carrier assembly to the axle housing. Support the
differential housing with a floor jack and roll it
from under truck.

Disassembly

1
2.
3

Mount carrier assembly in a bench vise or holding
fixture.

Loosen ring gear thrust pad locknut and remove
thrust pad.

Remove differential adjusting nut locks and bearing
cap bolts and lock washers.

Mark bearing caps and carrier for reassemply_ in
same position. Remove bearing caps and ad ustmg
nuts by tapP,mg on bosses of caps with a soft face
hammer until Caps are free from dowels.

cauTion: Do not attempt to pry cap off as
this may damage machinedface of cap.

Remove differential and ring gear assembly from
the carrier.

cauTion: Exercise care that differential
bearing outer r?ces are not dropped while
removing assemblyfrom carrier.

Remove the bolts which attach the pinion bearing
retainer to the carrier.

Remove the pinion and bearing assembly from the
carrier.

NOTE: It ma)(J be necessa,r%/ to drive this unit
frfom carrier. Use brass drift against pilot end
of pinion.

Repairs

Pinion Disassembly

1
2.

3

Clamp pinion drive flange in bench vise.

Remove cotter pin, nut and washer from end of
pinion.

Remove drive flange and bearing retainer assembly
from pinion,

Drive oil seal from retainer. Discard seal as new
parts should be used at assembly.

Remove pinion rear bearing snap ring and press

bearing from pinion, using Tool J-1453, as shown
in figure 2G.

Position drive pinion in an arbor press so that the
bearing |s,supr,orted by two pieces of flat steel stock
as shown in Figure 3G. Place flat stock parallel to
each other and” against pinion so as to pick up a
large area of hearing qufer race. Press pinion from
bedring making sure”pinion is supported to prevent
damage when removed from bearing.

Pinion Inspection

1
2.

3.
4,

Wash all parts in cleaning solvent.

InsPect pinion for scored, cracked, chipped or worn
teeth,

Inspect splines on pinion shaft for excessive wear.

Inspect pinion bearing assemblies for roughness,
defects or excessive wear.

Fig. 2G—Pinion Rear Bearing Removal

Fig. 3G—Drive Pinion Front Bearing Removal
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Pinion Reassembly

. o o exercise care to prevent damage to ground
L Pack the cavity between the pinion oil seal lips with

surface ofpilot,

a lithium-base EP lubricant to provide initial
lubrication and to aid in inserting pinion flange.

2. Press the oil seal into the retainer. Position seal lips

toward the_pinion_bearing, using Tool J-22281 as
shown in Figure 4G.

Install the pinion rear bearing assembly on pinion
shaft makln? sure that chamfered side of inner race
seats against shoulder on pinion shaft. Then install
pinion " bearing lock ring using Tool J- 1364 as
shown in Figure 5G.

Slide oil seal retainger on pinion shaft, then tap
drive flange onto pinion splines.

Clamp drive flange in_a bench vise and install
flange washer and ,nut._Tor(iue nut to S?GCIfIC&tIOHS
and Install cotter pin without backing off on nut.

Differential Disassembly

1

Check differential case to make sure that the two
halves are_marked so they may be reassembled in
same relation. See Figure 0G.

To install pinion front bearing, position the one- -

?iece doubPe fou bal bearinggonpplmon shaft. <0 2. Remove bglts hoIdlpg case and cover together.

hat extended portion of innerrace Is toward pinjon NOTE: Ring gear is mounted on the case.

head. Then, using suitable Ien?th of 2 inch PiBé 3 Separate cover from case and remove differentia

press bearing onto shaft until i
pinion head.

cauTion: When pressing bearing on pinion,

seats agains

Fig. 4G—Pinion Oil Seal Installation

LOCK RING
DRIVER

Fig. 5G—Pinion Rear Bearing Lock Ring Installation

side gears and thrust washers, pinion gears with
thrust washers and differential spider.

Differential Inspection

1
2.
3.

Wash all parts thoroughly in cleaning solvent,
Inspect ring gear for chipped, scored or worn teeth.

Check radial clearance between differential side
gears and differential case, also fit of differential
pinions on spider.

4. Inspect spider arms for wear and distortion.

5. Inspect splines and teeth of differential side gears
and pinions for chipping or excessive wear.

6. Check thrust washers for wear and replace if even

1
8.

slight wear is indicated,

Check differential side bearings and cups for
broken races, discoloration or roughness.

Inspect differential case for cracks or distortion.

Ring Gear Replacement

1 Remove rin% gear from case by tapping the back of

the gear with a soft faced hammer.

Fig. 6G—Differential Case Line-Up Marks
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Inspect ring gear pilot case flange and back of ring
gear for dirt or burrs.

Install two guide pins (made from caP screws with
heads cut “off and ends slotted) to new gear
diametrically opposite each other.

Start guide pins through case flange and tap ring
gear on case.

Differential Bearing Replacement

1

Install Tool J-8107 making sure puller legs are fitted
securely in notches in case and tighten retaining
yoke as shown in Figure 7G.

Tighten puller screw to remove bearing.

Place new bearing on_ hub with thick side of inner
race toward case and install bearing using J-1488 as
shown in Figure 8G.

NOTE: The side bearing tool is counterbored

Fig. 7G—Differential Bearing Removal

Fig. 8G—Differential Bearing Installation

and has_ pilot to assure proper installation
and seating of bearing.

Differential Reassembly

1

Lubricate differential side gears, pinions and thrust
washers.

2, Plage differential pinions and thrust washers on
spider.

3. Assemble side gears and pinions and thrust washers
to left half of differential case.

4. Assemble right half of case to left half being sure
to line up marks on the two halves.

5 Install differe_ntial-to-rin% gear bolts and lock
washers and tighten evenly dntil ring gear is flush
with case flange.

6. Remove two guide pins and install remaininq two
bolts. Torque™ all bolts alternately and evenly to
specifications.

Reassembly

L Place new pinion bearing retainer gasket on the
retainer and install pinionassembly in carrier.
NOTE: The Finion assembly should be
pressed intg the carrier to” prevent the
possibility of damaging the shims.

2. Install pinion bearin([] retainer bolts and lock
washers and torque bolts to specifications.

3. Lubricate differential bearing rollers with engine oil
and place outer races over them.

4. Install differential assembly in carrier and install
adjusting nuts,

cauTion: Carefully slide adjusting nuts
alo_ngisme the bearings so that threads on nuts
fit into threads in carrier.

5 Install differential bearing caps making sure the
marks on the caps line up with the marks on the
carrier,

6. Install bearing cap holts and lock washers and
tighten until lock washers just flatten out.

Backlash and Preload Adjustment

L With differential bearing cap bolts loosened just
enough to_permit turning the bearlngb adjustment
nuts with Tool J-0972, remove all lash between ring
gear and pinion. See Figure 9G.

2. Back off left hand adjusting nut one to two notches
to a locking position.

3. Tighten right hand adg'usting nut firmly to force
dlterentlal in solid confact with left hand adjusting
nut.

4. Back off right hand adjusting nut until_ free of
bearing; then retighten snugly against bearing.

b,

Ti?hten right hand nut from one to two additional
notches to a locking position.
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1
8.

Fig. 9G—Backlash and Preload Adjustment

NOTE: This method of adjustment provides
for proper preload of bearings.

Mount a dial indicator on the carrier and check the
backlash between ring %ear and pinion as shown in
Fiqure 10G, Backlash should be from .003" to .012"
(.005" t0 .008" preferred).

NOTE: If backlash is more than .012 inch,
loosen the right hand adjusting nut one notch
and tl(ﬁhten left hand adjustlng,nut one
notch. If backlash is less than .003 in. loosen
the left hand a%]ustmg nut one notch and
tighten right hand' nut one notch.

Tighten bearing cap holts to specifications.

Install side bearing adjusting nut locks and torque
to specifications.

Fig. 10G—Checking Backlash

REAR AXLE DIFFERENTIAL CARRIER 4-67

Ring Gear Thrust Pad Adjustment

1
2
3.

Inspect bronze tip of thrust pad and if worn install
a New one.

Install thrust pad and tighten screw until bronze tip
engages back face of ring gear while rotating gear.

Back off screw_one-twelfth (1/12) turn and tighten
locknut to specifications. See Figure 11G.

NOTE: Make sure screw does not turn during
locking Process._Thls adjustment provides
005 in. to .007 in. clearance hetween thrust
pad and ring gear face.

Installation

1
2,
3.

Clean out axle housing and cover and place new
gasket over axle housing.

Assemble differential carrier to axle housing, install
lockwashers and bolts and tighten securely.

Replace axle housing inspection cover, if removed,
using new gasket.

Assemble rear universal joint,

CAUTION: Thispropeller shaft to pinion flange

fastener is an important attaching part in that
it could affect the performance of vital
components and systems, and/or could result in
major repair expense. It must be replaced with
oné_of the same part number or with an
equivalent part if replacement becomes neces-
sary, Do not use a replacement part of lesser
quality or substitute design. Torque values must
be used as specified during reassembly to assure
proper retention of this part.

Install axle shafts as_outlined in applicable axle
installation procedure in Service Manual.

Fill axle with [ubricant to a level even with bottom
of filler hole. See Section 0 in the Truck Service
Manual for proper lubricant.

Fig. 11G—Ring Gear Thrust Pad Adjustment
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o

J-22888
J-8107-2
J-8614

J-22912
J-8609
J-6266

J-8092
J-7137

10

SPECIAL TOOLS

14 15

Differential Side Bearing Remover

Adapter Plug

Companion Flange Remover

J-8614-11

J-8614-2

J-86141
Press Plate

Holder
Screw
Nut

Pinion Rear Bearing Installer
Pinion Depth Gauge

J-6266-31
J-6266-54
J-6266-25
Drive Handle

Ring Adapters
Gauge Plate
Front Pinion Bearing Plug

Drive Pinion Front Bearing Cup Installer
(Used with J-8092 Drive Handle)

10.
11.
12.

13.
14.
15.
16.

J-8001
J-5853
J-22761
J-22779

J-5748
J-8608
J-9458
J-21777

Dial Indicator
In. Lbs. Torque Wrench
Differential Side Bearing Installer
Side Bearing Shim Gauge
J-22779 Strap
Positraction Torque Measuring Adapter
Drive Pinion Rear Bearing Cup Installer
Companion Flange Installer
Pinion Setting Gauge
J-21777-45 Side Discs
J-21777-1 Arbor
J-21777-29 Gauge Plate
J-21777-42 Front Bearing Plug
J-21777-43 Stud

Fig. IT—Special Tools—8 1/2" Ring Gear Differentials
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J-6266

J-21777-01

J-22779

J-22175
J-9458
J-5590
J-8001

Pinion Setting Gauge

J-6266-28 Barrel Adapter

J-6266-25 Plug

J-6266-52 Gauge Plate 11.

J-6266-53 Gauge Plate 12.

J-6266-31 Adapter Rings 13.
Pinion Setting Gauge 14.

J-21777-1 Arbor 15.

J-21777-45 Side Discs 16.

J-21777-29 Gauge Plate 17.

J-21777-42 Front Bearing Plug

J-21777-43 Stud 18.
Side Bearing Shim Gauge

J-22779 Strap 19.
Side Bearing Installer 20.
Companion Flange Installer - Passenger Car 21.

Pinion Rear Bearing Cup Installer - Truck Axle 22.

Dial Indicator Set

Fig. 2T—Special Tools—8 7/8"

10.

REAR AXLE DIFFERENTIAL CARRIER 4-69

21
J-5748 Positraction Torque Measuring Adapter
J-22888 Differential Bearing Remover
J-7079-2 Driver Handle (Insert Type)
J-8092 Driver Handle (Threaded Type)
J-6547 Pinion Rear Bearing Installer - Passenger Car
J-22912 Press Plate
J-9745 Pinion Rear Bearing Cup Installer
J-1313 0-150 Ft. Lbs. Torque Wrench
J-5853 In. Lbs. Torque Wrench
J-7137 Pinion Front Bearing Cup Installer
(Used with J-8092)
J-8107-4 Differential Bearing Remover - Installer
(Used with J-9537 and J-22779)
J-8614 Companion Flange Holder
J-22804-1 Pinion Seal Gauge Plate - Truck Only
J-23911 Pinion Oil Seal Installer - Truck

J-0270-14 Pinion Rear Bearing Cup Installer

Truck Axle (Used with J-8092)

Ring Gear Differentials
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1. 1-6266
2. 3-0358-1
3. 39771
4. 35748

5. J-21777-01

6. J-9773
7. J-8609
8. J-7137
9. J-8608

21

Pinion Setting Gauge

J-6266-28 Barrel Gauge

J-6266-31 Sleeves

J-6266-53 Gauge Plate
Press Plate Holder
Drive Pinion Bearing Cone and Roller Assembly
Remover (Used with J-0358-1)
Positraction Torque Measuring Adapter
Pinion Setting Gauge

J-21777-45 Side Discs

J-21777-29 Gauge Plate

J-21777-42 Front Bearing Pinion

J-21777-43 Stud

J-21777-1 Arbor
Differential Yoke Bearing Installer
(Used with J-7079-2)
Positraction Torque Measuring Adapter
Drive Pinion Front Bearing Cup Installer
(Used with J-8092)
Drive Pinion Rear Bearing Cup Installer
(Used with J-8092)

10.
11.

12.
13.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

J-22175
J-22888

J-9774
J-5780
J-8092
J-7079-2
J-8001
J-22779

J-4880
J-5810

J-3289
J-22311
J-1313
J-5853
J-8614

Differential Bearing Installer
Differential Bearing Remover (Used with
J-8107-4)
Differential Yoke Bearing Seal Installer
Companion Flange Installer
Driver Handle (Threaded Type)
Driver Handle (Insert Type)
Dial Indicator Set
Side Bearing Shim Gauge
J-22779-6 Strap
Snap Ring Pliers
Torque Wrench Adapter (3/4" Male to 3/8"
Female)
Differential Carrier Holding Fixture
Positraction Clutch Pack Remover and Installer
Ft.-Lb. Torque Wrench
In.-Lb. Torque Wrench
Companion Flange Holder and Remover

Fig. 3T—Special Tools—Corvette Differentials
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10.
11.
12.

© N OAON R

10

16

17

J-22912
J-1453
J-8107
J-8107-3
J-22888
J-1364
J-1488
J-8608

J-5853
J-8092
J-8614
J-22281

n
13
F
19
*
20
18

Press Plate

Pinion Bearing Press Plate

Differential Bearing Puller Set

Adapter Plug

Differential Side Bearing Remover
Pinion Bearing Ring Drive

Differential Side Bearing Replacer
Drive Pinion Rear Bearing Cup Installer
(Used with J-8092)

In.-Lbs. Torque Wrench

Drive Handle

Companion Flange Holder and Remover
Pinion Flange Oil Seal Installer

REAR AXLE DIFFERENTIAL CARRIER 4-71

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

21

J-8001

J-0972

J-24381
J-24383
J-24384
J-24385
J-24430
J-24432
J-23322
J-24429
J-24434
J-24433

15

23

24

22

Dial Indicator Set

Differential Nut Wrench

Pinion Rear Bearing Cup Installer
Side Bearing Installer

Pinion Oil Seal Installer

Case Spreader Tool

Side Bearing Installer

Pinion Rear Cup Installer
Pinion Straddle Bearing Installer
Adjusting Nut Wrench

Pinion Oil Seal Installer

Pinion Rear Bearing Installer

Fig. 4T—Special Tools—10-1/2" and 12-1/4" Ring Gear Truck Differentials

OVERHAUL MANUAL






BRAKES 5-1

SECTION 5
BRAKES

The following caution applies to one or more steps in the assembly
procedure of ‘components in this portion of the manual as indicated at
appropriate locations by the terminology "See Caution on page 1of this

section.

CAUTION: THIS FASTENER IS AN_IMPORTANT ATTACHING
PART IN_ THAT IT COULD AFFECT THE PERFORMANCE OF
VITAL COMPONENTS AND SYSTEMS, AND/OR COULD RESULT
IN MAJOR REPAIR EXPENSE. IT MUST BE REPLACED WITH
ONE OF THE SAME PART NUMBER OR WITH AN EQUIVALENT
PART IF REPLACEMENT BECOMES NECESSAR Y. DONOT USE A
REPLACEMENT PART OF LESSER QUALITY OR SUBSTITUTE
DESIGN. TORQSUE VALUES MUST BE USED AS SPECIFIED
I%HIRSII\FI&R%%EAS EMBLY TO ASSURE PROPER RETENTION OF

CONTENTS OF THIS SECTION

Power Brake Cylinder Single Diaﬁhragm (Delco Moraine) 51
Power Brake Cylinder Dual Diaphragm (Delco Moraine). 59
Power Brake Cylinder Single Dlaﬁhragm Bendix)...orvers v 5-19
Power Brake Cylinder Dual Diapnhragm (Bendix).....ow e 5-24
Vacuum _Booster, Single Diaphragm %Bendlx) ................................. 5-32
SPECIAL TOOIS. oot e 5-37

DELCO-MORAINE POWER BRAKE CYLINDER

SINGLE DIAPHRAGM TYPE

INDEX
DiISASSEMDIY vt s 51
CLRANING covvvsvvessssssvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssses svesens 55
R T 55
ASSEMDIY v sssees 55

OVERHAUL OPERATIONS

Disassembly 2. Remove master cylinder attaching nuts and set

The following procedure applies to the power section of master cylinder asice. o
the power brake unit only (fig. 1AL. For service of the 3. Attach base of Tool J-22805 to front housing with

master cylinder refer to applicable portion in the nuts and washers and draw down tight to eliminate
"Service" manual. b,endmgn or damage_to studs, Clamp base in bench
vise with power séction up (fig. 2A).

L Scribe across outer edge of both housings and - .
across mounting bracketgflanges to provide g quide 4 Separate front and rear housings as follows:
mark for reassembly. a. Straight Mounting Bracket, and Chevelle (Fig.
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©CoOoNOUO~WNE

Front Housing

Power Piston Return Spring
Reaction Retainer

Master Cylinder Piston Rod
"0" Ring

Reaction Plate

Lock Ring

Diaphragm

Support Plate

10.
11.
12.
13.
14.

15.
16.
17.
18.

Fig. IA--Delco-Moraine

3A) - Place Spanner Wrench J-9504 over studs
on rear housing and attach with nuts and

Rear Housing 19.
Power Piston 20.
Reaction Levers 21.
Air Valve Spring(s) 22.
Reaction Bumper 23.
Snap Ring 24,
"0" Ring 25.
Air Valve

Air Filters

Boot

Push Rod

Silencer

Limiter Washer

Floating Control Valve Assembly
Floating Control Valve Retainer
Air Valve Spring Retainer

Vacuum Power Cylinder (Nova shown as Typical)

washers. Draw nuts down tight to eliminate

bending or damaging of studs.
Tilt Mounting Bracket Except Chevelle (Fig. 4A)

J-22893 and tjghten nuts and washers securing
spanner wrench.

WARNING: When separating housings, maintain pres-

sure on rear housing as it is under spring tension.

- Place Tool J-22893 inside tilted mounting ¢ Press down on Spanner Wrench J-9504 and

bracket. Place Spanner Wrench J-9504 on top of

rotate the rear housing counterclockwise to
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6.

separate the two housings. If the rear housing
cannot be readily loosened, tap the rear housing
lightly with a plastic hammer.

Remove Tools J-9504 and J-22893 from rear
housing (tilted mounting bracket type); Tool J-9504
on regular type.

CAUTION: Care must be exercised not to
dama?he or loosen studs_in_housing. Also, take
care that no pressure is brought to bear on
plastic power piston.

Lift the rear housing assembly from the unit.

Rear Housing Group (Fig. 5A)

1
2,

Clevis Type Push Rod - loosen the clevis locknut
and thenremove the clevis and locknut.

Remove the boot from the neck of the power
piston,

Fig. 2A Holding Power Cylinder Using Tool J-22805

Fig. 3A-Separating Housings with Tools J-9504 and
J-22805

oA WDN R

BRAKES 5-3

Tools J-9504 and J-22893

Boot 7. Front Housing
Silencer 8. Front Housing Seal
Seal 9. Vacuum Check Valve
Rear Housing 10. Master Cylinder
Power Piston Assembly

Assembly

Power Piston Return
Spring

Fig. 5A--Delco-Moraine Power Unit

Remove the silencer retaining clip from the push
rod and remove silencer.

Separate the power piston assembly from the rear
housing.
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5 Remove the power piston seal from the rear

housing.

Power Piston Group (Fig. 6A)

cauTion: Care should be used in handling
the diaphragm of the Power piston assembly.
The diaphragm should be "protected from
grease, oil, foreign matter and from nicks,
scratches and gouges.

Remove the air filter from the neck of the power
piston.

Remove the lock ring from the power piston by
prying one of the ends out from. under the large
divided locking lug, and then pull it out from under
the remaining two"small lugs.

Remove the reaction retainer, piston rod, reaction
plate, three reaction |evers, air valve spring(s), small
reaction bumper, and air valve spring retainer,

Place square shank of Tool J-21524 in a vise and
i)osmon the assembly down on the tool so that the
hree lugs on the tool fit into the three notches in
the power piston.

Pull the diaphragm edges away from the support

1 2 3 4 5 6 7
8 9 10 11 12 13 14 15 16 17 18
1. Air Filter 10. Air Valve Spring
2. Limiter Washer Retainer
(Except Chevelle) 11. Reaction Bumper
3. Floating Control 12.  Air Valve Spring(s)
Valve Cup 13. Reaction Levers
4. Floating Control 14. Reaction Plate
Valve Assembly 15. Reaction Retainer
5. "0" Ring 16. "0" Ring
6. Diaphragm 17. Master Cylinder
7. Support Plate Piston Rod
8. Power Piston 18. Master Ring
9. Snap Ring

Fig. 6A-Power Piston and Components

10.

plate and grip the steel support plate by hand, press
down and rotate counterclockwise to “separate the
plate from the power piston (fig. 7A).

Remove the diaphragm from the support plate and
lay hoth parts aside.

Position the power piston in a vise padded with
shop-towels, with the tube down (fig. 8A).

USin? Snap Ring Pliers J-4880, remove the snap
ring Trom the air valve.

Place the power piston (tube dowr? in an arbor
press. Using a rod not exceeding 1/2" in diameter,
press the air valve assembly from the power piston
(fig. 9A).

Push_ the master cylinder piston rod from the
regctlon retainer and remove the "O" ring from the
rod.

cauTioN: The air valve-floating control valve-
push rod assembly is serviced ‘as a complete

Fig. 7A-Separating Power Piston from Support Plate

CAUTION:
DO NOT CLAMP TIGHT
ON POWER PISTON.

Fig. 8A--Removing Air Valve Snap Ring
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Fig. 9A--Removing Air Valve Assembly from Power
Piston

unit. A new assembly should always be used
whenever it is removedfrom the power piston.

Front Housing Group

L Remove the power piston return spring from the
front housing.

2. Remove the seal from the front housing.

3. Remove the vacuum check valve and grommet, if
defective.

4, If the front housing is to be replaced, remove
Holding Tool J-22805 from the front housing.

Cleaning

Use denatured alcohol to clean all metal, plastic and
rubber parts of the power cylinder. Immerse parts. in
cleaning fluid and use a hair brush to remove foreign
matter. " Blow out all passages, orifices and valve holés.
AIR DRY and place cleaned parts on_clean paper or
lint-free cloth. If slight rust is found on inside surface of
?,ower cylinder housmgr lnollsh clean with crocus cloth or
ine eméry cloth, then Tollow with a thorough cleaning as
outlined above.

cauTion: Use of gasoling, kerosene, anti-
freeze alcohol or any Other cleaner with even a
trace of mineral oil will damage rubber parts,
Be particularly careful during r,eassembh( that
no grease or mineral oil comes in contact with
these rubber parts.

Inspection

Wipe cleaning fluid from all parts and carefully inspect
each part for'damage and wear. Inspect rubber parts for
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cuts, nicks and. distortion. These rubber parts are the key
to control of air flow and should account for the majority
of troubles traceable to leakage. If there is any %uestlon
whatever as to serviceability of any part, replace it

Refer to "Inspection Chart" for more detailed
instructions,

Assembly (Figs. IA, 5A, and 6A)
cauTion: Be sure to keep parts clean until
reassembly, Re-wash at reassembly if there is
any occasion to doubt cleanliness - such as
[l)arts dropped or left exposedfor eight hours or
onger.

|f there is any suspicion of contamination or
any evidence 0f corrosion, completely flush the
car hydraulic brake system in accordance with
the "Service" manual.

Lubricate rubber ,Parts plastic and metal
friction gomts with Delco Silicone Lube
#5459912 (or equivalent).

Front Housing Group

L Replace the vacuum check valve, using a new
grommet, if old one is cracked or damaged.

2. Place new front housing seal in the center of the
front housing so that thé flat surface of the cup lies
against the bottom of depression in the housing.

3. If a new_ housing is beingz installed, assemble
rI;Ioldllng Fixture J-22805 to the front face of the
ousing.

Power Piston Group

L Install a NEW "0" ring in the groove on the
master g}{llnder piston rod. Apply a thin film of
tI%elc"oo"& icone Lube #5459912" (or equivalent) to

e "0" ring.

2. Insert master cylinder piston rod through the
B%arcet{gpnerretamer with round end of rod at tube end

3. Place the square shank of Tool J-21524 in a vise
and position power piston on tool with the three
lugs fitting into the notches of the power piston.

4, Install a NEW "0" ring on the NEW air valve
assembly, in the second groove from the push rod
forward”end.

NOTE: A NEW air vaIve-roatinq control
valve-push rod  assembly should always be
u_setd whenever it is removed from the power
piston.

5 Coat the NEW floating control valve large O.D.
and the "O" ring with & thin film of Delco Silicone
Lube #5459912 (or equivalent).

6. Press the assembly (air valve first) to its seat in the
power piston tube:
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Part

Power Piston and Support
Plate and Reaction
Retainer

Reaction Levers or Plates

Floating Control Valve

Air Valve - Push Rod
Assembly

Front and Rear Housings

Air Filters and Silencer

INSPECTION CHART

Inspect For

. Cracks, distortion,

chipping, damaged lever
seats, pitted or rough
holes.

. Worn seal surfaces

(tubes).

. Rough or uneven floating

valve seat.

. Open passages and flow

holes.

. Cracks, distortion, tears

and heavy wear.

. Deterioration of rubber

or warped valve face.

. Air valve: scratches,

dents, distortion, or
corrosion of I.D. or O.D.
All seats to be smooth
and free of nicks and
dents.

. Push rod must move freely

in air valve, but must not
pull out.

. Scratches, scores, pits,

dents, or other damage
affecting rolling or seal-
ing of diaphragm or other
seals.

. Cracks, damage at ears,
damaged threads on studs.

. Bent or nicked locking

lugs.

. Loose studs.

. Dirty

Corrective Action

. Clean up or replace.

. Replace

. Replace

. Clean

. Replace

. Replace

. Do not repair - Replace.

. If worn, replace air valve -

push rod assembly.

. Replace, unless easily repaired

. Replace, unless easily repaired

. Replace, unless easily repaired

. Replace or repair.

. Replace
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10.
1L

12
13

14,

Install & new floating control valve retainer over the
pulsh)rod, (flat side toward the floating control
valve).

Start the floating control valve and retainer into the
power piston tube.

Seat retainer in the power piston tube by pressing it
in place with Tool J-21601; scribe line on fool
should line up with top edge of power piston tube
(fig. 10A).

Install the push rod limiter washer f_except Chevelle)
over the push rod and then the air Tilter element.

Assemble power piston diaphragm support plate
from side of support plate opposite Iocklngz tangs.
The raised flan?e of diaphragm is pressed through
hole in center of support plate.

NOTE: Make sure the support plate is in the
groove in the center flange of the diaphragm.

Pull diaphragm away from O.D. of support plate so
that support plate can be gripped with hands.

With power piston still positioned on holding tool
in vise, coat bead of diaphragm that contacts gower
piston with Delco Silicone™ Lube #5459912 (or
equivalent).

Holding support plate by metal, with locking tan?s
down, place support plate and diaphragm assembly
over tube of power piston. The flange of the
diaphragm will fit into groove on power piston (fig.
11A).

Place this assembly, tube down, in a padded vise,
(Do Not Clamp).

Fig. 10A--1nstalling Air Valve and Retainer

16.
i
18
19
20.

21,

22,

23

24,

25.
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Fig. llA-Installing Power Piston to Support Plate

Install_snap rin% in_groove of air valve with Snap
Ring Pliers J-4880 (fig. 8A).

Install the air valve spring retainer to seat on the
snap ring.

Install the reaction bumper into the groove in the
end of the air valve.

Position the air valve return spring, large end down,
on the spring retainer.

The three reaction levers are now Pla,ced into
position_with ears on wide end in slots in. power
piston. The narrow ends will rest on top of air valve
return spring.

Position reaction plate (with numbered side up) on

P of rgactlon levers. Press down on plate " until
la 9e ends of reaction levers pop up so Plate rests
flaf on levers. Be sure reaction plate Is centered.

Master cylinder piston rod and reaction retainer
assembly is now assembled to the power piston.

With round end of piston rod,up, and with reaction
retainer held toward top of piston rod, place small
end of piston rod in hole in center of reaction plate.
Line up, ears on reaction retainer with notches in
power piston and push reaction retainer down until
ears seat in notches (fig. 12A).

Secure with lock ring making sure ends of lock ring
are set in place on the Iarﬁe (divided quq of the
power piston, one end on each side of lug (fig. 13A).

Install air filter over end of push rod and seat into
neck of power piston,
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Fig. 12A~Installing Reaction Retainer on Power Piston

Rear Housing Group

L Install a NEW seal in the center of the rear housing
large fIanﬂe of seal on stud side of housing).
ubricate the inside of the seal with Delco Silicone
Lube #5459912 (or equivalent).

NOTE: Make sure flange on rear housing is
engaged in groove of seal.

2. Apply a thin coat of Delco Silicone Lube #5459912
(or' equivalent) to the power piston tube and
assemble the power piston to the rear housing.

3. Place the felt silencer onto the push rod and install
silencer retainer clip in groove on push rod.

4. Place push rod boot in place on power piston tube.

5. Clevis Type Push Rod - Assemble the locknut and
clevis to the push rod.

Final Assembly

L Attach base of Holding Fixture J-22805 to front
housing with nuts and washers and draw down tight
to eliminate bending or damaging of studs, Clamp
base in a vise. Place ?ower,plston return spring over
the insert in the front housing.

2. Lubricate the I.D. of the support plate seal, the
reaction retainer tube and the beaded edge of the
diaphragm with Delco Silicone Lube #5459912 (or
equivalent).

3. Place the rear housingl, assembly over the front
housing assembly and align the scribe marks of the

Fig. 13A-Installing Retainer Lock Ring

two_ housings so they will match when in locked
position.

4. Assemble front and rear housings as follows:

a.  Straight Mounting Bracket and Chevelle- Place
Spannier Wrench™ J-9504 over studs on rear
housing, and attach with nuts and washers-
-draw nuts down tight to eliminate bending or
damaging of studs.

b. Tilt Mounting Bracket (Except Chevelle) -
Position Tool J-22893 inside tilted mountin
bracket. Place Spanner Wrench J-9504 on top 0
J-22893 and tighten nuts and washers to bolts
provided, securing Spanner Wrench.

C. Press down on_ spanner wrench and twist rear
housing clockwise in relation to front housing
until fully locked.

NOTE: If unit is not easily locked, hold
housings together and apply vacuum to check
valve in front housing, D0 not put pressure
on power piston extension.

Remove unit from vise and remove Holding Fixture

~J-22805 from the front housing.

Position master cylinder to power cylinder. Install
nuts and torque to'25 foot pounds.

CAUTION: See "Caution" on Page 1 of this
section.

NOTE: The piston rod is not adjustable and
therefore no gauging procedure is included.
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Disassembly (Fig. 1B)
NOTE: Scribe a mark on_the top center of
the front and rear housings in line with
master cylmder reservoir cover to facilitate
reassembly.

1 Remove the two locknuts which hold the master
cylinder to the front housm?,, and remove the
master cylinder from the mounting studs.

2. Attach base of Holding Fixture J-22805 to front
housing with nuts and washers and draw down tight
to eliminate, damage to studs. Clamp base in a
bench vise with the power section up (fig. 2B).

3. Separate front and rear housings as follows:

a. Straight Mounting Bracket and Chevelle ﬂg
2B) -"Place Spanner Wrench J-9504 over stu
on rear housing and attach with nuts  and
washers. Draw nuts down tight to eliminate
bending or damaging of studs.

b.  Tilt Mounting Bracket _ExcePt Chevelle (Fig. 4A)
- Place Tool J-22893 inside tilted mountm? bracket,
Place Spanner Wrench J-9504 on top of J-22893
and trl]ghten nuts and washers, securing spanner
wrench:

WARNING: When separating housings, maintain pres-
sure on rear housing as it is under spring tension,

¢. Press down on Spanner Wrench J-9504 and
rotate the rear housing counterclockwise . to
separate the two housings. If the rear housing
cannot be readily loosenéd, tap the rear housing
lightly with a plastic hammer.

4. Remove Tools J-9504 and J-22893 from rear
housing (tilted mounting bracket type), Tool J-9504
on reqular type.

CAUTION: Care must be exercised not to

dama%? or loosen studs_in housing. Also, take
care that no pressure is brought” to bear on
plastic power piston.

5. Lift the rear housing assembly from the unit.

Front Housing Group

L Remove the power piston return spring. . The
retainer plate may come out with the power piston
return spring. Remove the vacuum check valve and
grommet from the front housmP if the check valve
is defective or the grommef cracked, cut or
damaged.

2. Remove the front housing seal.

Rear Housing Group

L Remove the push rod clevis and locknut, if so
equipped.

2. Remove the boot retainer and boot from the rear

goutsmg. Remove the felt silencer from inside the
oot.

3. Remove the power piston group from the rear
housing and remove the seal from the center
opening of the rear housing.

Power Piston Group

L Lift the bead on the O.D. of the secondary
?f[apgggm and remove the diaphragm support ring
ig. 3B):

2. If not already disengaged, remove the retainer plate
from the secondary”piston. Remove the piston rod
retainer and piston'rod from the secondary piston.

3. Mount double-ended Tool J-23101 (with large
diameter end up) in a vise. Position the secondary
power Tplston so that the two radial slots in_the
piston fit over the ears (tangs) of the tool (fig. 4B).

4. Fold back primary diaphragm from the O.D. of the
primary support plate. GHP the edge of the support
plate dnd rotate counterclockwise™ to unscrew the
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Fig. 2B Unlocking Front and Rear Housings

Blrgtrgﬁry power piston from the secondary power

NOTE: It is possible that the primary support
Blate will “unfock from the pnmarY piston
efore the pnmarY piston unscrews from the
secondary piston. 1f this happens, continue to
turn the ‘primary support plate counterclock-
wise. Tabs (stop$) on the primary support will
temporarily lock the primary support plate to
the ' primary Power piston “and ?ermlt
continued counterclockwise rotation to up-
screw the primary power glston from the
secondary power piston (fig. 5B).

Remove  the housing divider from the secondary
BOWGF piston. Remove the secondary power piston
earing from the housing divider,

. The secondar¥ power Biston should still be
00

positioned on Tool J- 23101, Fold back secondary
diaphragm from O.D. of secondarY support plate.
Grip the edges of the support plate and rotate
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Fig. 3B--Power Piston Group

Fig. 4B--Positioning Secondary Power Piston in Tool Fig. 5B~Locking or Unlocking Primary and
J-23101 (Large Dia. End Up) Secondary Power Pistons

clockwise to unlock the secondary support plate 7. Remove the secondary diaphragm from the
from the secondary power piston (fig. GBE. secondary support plate.
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8. Remove the reaction piston and reaction disc from
the center of the Secondary power piston, by
pushing down on the end of the reaction piston
with a small object, such as a pencil, wooden dowel
or metal rod (fig. 7B).

9. Remove the air valve sprinP from the end of the air
valve (if it didn’t come off during disassembly of
the power piston).

10. Mount Tool J-23101 in a vise (with small diameter
end up). Position the primary Powe_r piston so that
the two radial slots in the piston fit over the ears
(tangs) of the tool (fig. 8B).

11 Fold hack Primary diaﬁhragm from the support
plate. Grip the edge of the stpport plate and rotate
In_a counterclockwise direction to unlock the
primar _su&émrt plate from the primary power
piston {flg. ).

12, Remove the primary diaphragm from the primary
support plate.

13, Remove the air filter from the tubular section of
the primary power piston.

14, Remove the ?ower head silencer from the neck of
the power piston tube.

15, Remove the rubber reaction bumper from the end
of the air valve,

16. Using. Snap Ring Pliers J-4880, remove the
retaining ring from"the air valve (fig. 10B).

17, Remove the air valve-push rod assembly from the
tube end of the primary power piston. The
following removal method is recommended:

Place the primary power piston in an arbor press,
and press the aif valve push rod assembly out the
bottom. of the power piston tube with & rod not
exceeding 1/2" in diameter,

18 Removal of the air valve gush rod assembly will
disassemble the control valve retainer.

19.  Remove the "0" ring seal from the air valve,

Cleaning

Use denatured alcohol to clean all metal, plastic and
rubber parts of the power cylinder. Immerse parts. in
cleaning fluid and use a hair brush to remove foreign
matter. Blow out all passages, orifices and valve holes.
AIR DRY and place cleaned parts on_ clean paper or
lint-free cloth. 1fslight rust is found on inside surface of
?_ower cylinder housmgf, Ioollsh Cclean with crocus cloth or
ine emery cloth, then Tollow with a thorough cleaning as
outlined dbove.

CAUTION: Use of gasoline, kerosene, anti-
freeze alcohol or any Other cleaner with even a
trace of mineral ail, will damage rubber parts.

Inspection

Wipe cleaning fluid from all parts and carefully inspect
each part for damage and wear. Inspect rubber parts for

SECONDARY
SUPPORT
PLATE

Fig. 6B--Locking or Unlocking Secondary Support
Plate and Secondary Power Piston

Fig. 7B -Removing Reaction Piston and Reaction Disc
From Secondary Power Piston

cuts, nicks and distortion. These rubber parts are the key
to control of air flow and should account for the majority
of troubles traceable to leakage. If there is any % gstion
whatever as to serviceability ot any part, replace it
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PRIMARY
POWER
PISTON

J-23101

Fig. 8B--Positioning Primary Power Piston in Tool
J-23101 (Small Dia. End Up)

PRIMARY
SUPPORT
PLATE

J-23101

Fig. IO0B-Removing Retaining Ring From Air Valve

Refer to "Inspection Chart" for more detailed
instructions.

Assembly

cAuTION: Be sure to keep parts clean until
reassembly. Re-wash at reassembly if there is
any occasion to doubt cleanliness - such as

BRAKES 5-13

Fig. 9B-Locking or Unlocking Primary Support Plate
From Primary Power Piston

parts dropped or left exposedfor eight hours or
longer.

If there is any suspicion of contaimination or
any evidence of corrosion, completely flush the
car thra,ullc brake system in accordance with
the Chassis Service Manual.

Lubricate rubber, plastic and metal friction
points with Delco Silicone Lube #5459912 (or
equivalent).

Front Housing Group

1 Replace vacuum check valve using a new grommet
If old one is cracked or damaged.

2. Place new front housing seal in housing so flat
?]urfa_ce of cup lies againdt bottom of depression in
ousing.

Power Piston Group

L Lubricate the 1.D. and O.D. of the "0" ring seal
with Delco Silicone Lube #5459912 (or equivalent)
and place on the air valve.

2. Wipe a_thin film of Delco Silicone Lube #5459912
%or equivalent) on the large and small O.D. of the
loating control valve.

NOTE: If the floating control valve needs
replacement, it will bé necessary to replace
the complete air valve-push rod assembly.
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INSPECTION CHART

Part Inspect For Corrective Action

Power Pistons 1. Damaged threads. 1. Replace
and Support Plates

2. Cracks, distortion, chip- 2. Clean up or replace.
ping, pitted or rough
holes, worn seal surfaces

(tubes).
Piston Rod Retainer 1. Cracks, distortion, 1. Replace

chipping.
Air Valve—Push Rod 1. Air Valve scratches, 1. Do not repair—Replace.
Assembly dents, distortion, or

corrosion of I.D. or O.D.
All seats to be smooth and
free of nicks and dents.

2. Push rod must move freely 2. If worn, replace air valve
in air valve, but must not push rod assembly.
pull out.
3. Deterioration of rubber 3. Replace
or warped valve face in
floating control valve.
Spring Retainers 1. Check for cracks, 1. Replace
deformation.
Front and Rear 1. Scratches, scores, pits, 1. Replace, unless easily repaired.
Housings dents, or other damage
affecting rolling or
sealing diaphragm or
other seals.
2. Cracks, damaged threads 2. Replace, unless easily repaired.
on studs, broken studs.
3. Bent or nicked locking 3. Replace, unless easily repaired.
lugs.
4. Loose studs. 4. Replace or repair.
Filter and Silencers 1. Dirty 1. Replace
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Since the floating control valve is a compo-
nent part of this assembly and cannot be
disassembled from the push’rod.

Place the air valve end of the air valve push rod
assembly into the tube of the primary power piston.
Manually press the air valve push rod assemblr S0
that_the “floating control valve hottoms on the 1ube
section of the prlmary power Plston. Installer Tool
J-23175 can be used to manually press the floating
control valve to its seat.

Place the 1.D. of the floating control valve retainer
on the Q.D. of floating Control valve Retainer
Installer J-23175. Place over the P“Sh rod so that
the closed side of the retainer seats on the floatin

control valve (fig. 11B). With Installer J-2317

manually press the retainer and floating control
valve assembly to seat in the primary power piston
tube (fig. 12B).

The filter element can now be stretched over the
EJUbSh rod and pressed into the primary power piston
ube.

Using Snap Ring Pliers J-4880, Iolace, the retaining
ring into the groove in the air valve (fig. 10B).

Position the rubber reaction bumper on the end of
the air valve,

cAuTion: _ Tolerances of those component
parts affecting. output of the tandem power
brake are very important. In order to maintain
correct power brake output, the power piston
assembly must be gauged for selective fit of

Fig. 11B--Installing Floating Control Valve Retainer
with Installer J-23175

BRAKES 5-15

Fig. 12B--Seating Floating Control Valve Assembly
with Installer J-23175

reaction piston whenever the primary power

piston, and/or_ the secondary power piston are

p

a.

replaced during servicing.. This  gauging
operation is not required if neither power piston
is replaced during servicing.

If replacin% either power piston, the following

rocedure should be followed (fig. 138).

Hand-tighten the secondary power piston to the
primary” power piston without the air valve
sprmg (the air valve push rod assembly should
already be assembled to the primary power
piston-as described above).

Insert the reaction, ?ISIOH into its cavity in the
seco_ndar% power piston. This Is accomplished. b
Placm%t e reaction piston, small diameter first,
hrotug the large cavity and into the smaller
cavity’

With the secqndary power piston. up, push on
the reaction pistonto insure that it s seated on
the air valve.

Place Gau%e J-23337 in the secondary power
piston so that the outer edges of the_&au%e rest
on the hottom of the large cavity, with the_ two
levels of the center section of the gauge within
the smaller reaction piston cavity.

Move the gauge to the left or right of the
"nose" of ‘the” reaction piston. THe reaction
piston is the correct length if the "nose" of the
piston "hits" the lower level of the gauge and
clears the higher level of the gauge,” while
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10.
11

POWER PISTON GAUGING

REMOVE RUBBER REACTION DISC, PISTON ROD RETAINER & AIR VALVE SPRING FOR GAUGING

REACTION PISTON
“NOSE”

J23337

SECONDARY POWER

REACTION PISTON

PISTON
PISTON

(REACTION PISTON TOO SHORT)

PRIMARY POWER

CORRECT

INCORRECT

(REACTION PISTON TOO LONG)

AIR VALVE-PUSH ROD ASSEMBLY

Fig. 13B--Power Piston Gauging

permitting the outer edqes of the, gau?e to
remain seated on the Tlarger cavity” of the
secondary power piston.

f. If the reaction piston is too long, the higher level

of the gauge will not clear the "nose” without
moving the outer edges of the gauge off the seat
in the Iar%e cavity of . the _secondarg pobwer
inston. If the reaction piston is too short, both
evels of the gauge will clear the "nose" of the
reaction Ejston. If either condition exists, a
separate Kit of three selective reaction pistons
Ed|ffer|ng in length and color) must be obtained
0 permit use Of piston to” meet correct Size
requirements of step (e) above.

NOTE: Care must he taken to insure that the
gauge is not cocked during gauging
procedure.

After determination of the correct reaction %iston,
apply a,hglht film of Delco Silicone Lube #5459912
gor equivalent) to the O.D. of the rubber reaction
ISC.

Place the rubber reaction disc in the large cavity of
the secondary power piston and push the disc down
to seat on thé reaction piston.

Unlock the secondary power piston from the
primary power piston,

Assemble the primary diaphragm to the primary

12

K}

14,

15,

16.

support plate from the side of the support plate
opposite ‘the locking tan%s. Press the raised flange
on the I.D. of the diaphragm through the center
hole of the support plate. Be sure that the edge of
the support Iolate center hole fits into the groove in
the raised flange of the diaphragm. Lubricate the
diaphragm 1.D."and the rajsed surface of the flange
(that fits into a (I;roove In the primary Bower p|ston2
with a light coat of Delco Silicone Lube #545991
(or equivalent).

Mount Tool J-23101 (small diameter end up) in a
vise. Pogition the primary power piston so that the
two radial slots in the piston fit over the ears (tangs)
of the tool (fig. 8B).

Fold the primary diaPhragm away from the O.D.
of the primary support plafe.

Holding the edges of the support plate, with the
locking"tangs down, place the primary squort plate
and diaphragm _assembly over thé tube of the
primary power piston. The ,ﬂa_nqe on the 1.D. of the
primary ‘diaphragm will fit into a groove in the
primary power piston.

Grip the edges of the primary s,upport plate, press
down, and Totate clockwise Until the tabs on the
pnmarr power piston contact the stops on the
support plate (fig. 9B).

Place the power head silencer on the tube of the
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1
18
19,

2.

21,
22,

23,

2.

25.

26.

21.
28,

2.

primarr power piston so that the holes at the base
of the fube are covered.

Apply Delco Silicone Lube #5459912 (or equiv-
aIentY to the O.D. of the primary power piston tube.

Remove the primary piston assembly from Tool
J-23101 and lay it aside.

Assemble the secondary diaphra?m to the second-
ary support plate from ‘the side ot the support plate
opposite the locking tan%s. Press the raised flange
on the 1.D. of the dlap ragm through the center
hole of the support plate. Be sure that the edge of
the support Flate center hole fits into the ?roove in
the raised flange of the dlaEhragm. Agp a thin
coat of Delco Silicone Lube #5459912 (or
equivalent) to the |.D. of the secondary diaphragm
and the_ raised surface of the fIa,n?e (that fits into a
groove in the secondary power piston).

Mount Tool J-23101 (with large diameter end up? in
a vise. Position the sec_ondar¥ power piston so that
the radial slots in the piston fit over the ears (tangs)
of the tool. Agz)pl a light coat of Delco Silicone
Lube #5459912 (or equivalent) to the tube of the
secondary power piston (fig. 4B).

Fold the secondary diaphragm away from the O.D.
of the secondary plate.

Holding the edges of the support plate with the
locking” tangs down, place the secondary dlaphra?m
and stpport plate assemhbly over the tube of the
secondary power piston. The flange on the 1.D. of
the secondary diaphragm will fit into the groove in
the secondary piston.

Grip the edges of the secondary. support {)Iate, press
down, and fotate counterclockwise until the tahs on
the secondary power ﬁlStOﬂ contact the stops on the
support platé. Fold the secondary diaphragm back
Info position on the secondary support plate. Leave
the secondary power piston assembly on Tool
J-23101 in the vise (fig. 6B).

Apply a light coat of talcum powder or Delco
Silicone Lube #5459912 (or equivalent) to the bead
on the 0.D. of the secondary diaphragm. This will
facilitate reassembly of front and rear housings.

Place the secondary diaphragm support ring on the
secondary power piston assembly so that it rests on
the edge ‘of the diaphragm.

Hold the housing divider so that the formed over
fI,an%e (that holds the primary diaphragm) of the
divider faces down., Place the secondary hearing in
the I.D. of the divider so that the extéended lip of
the bearing faces up.

Lubricate the 1.D. of the secondary bearing with
Delco Silicone Lube #5459912 (or equwalent()l.

Position secondary Bearing Protector Tool J-23188
on the threaded end of thé secondary power piston
(fig. 14B).

Hold the housing divider so that the six oblong

30.

31,

32.

3.

34,

3.
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protrusions on the middle of the divider are facing
up. Press the divider down over the tool and onto
the secondary power piston tube where it will rest
against the mphragm support ring. Remove Tool
J-23188 from secondary power piston; however, do
not remove the secondary power piston sub-
assembly from Tool J-23101,

Pick up the primary power piston assembly and
fold the primary diaphragm away from the O.D. of
the primary support plate.

Position the small end of the air valve return spring
on the air valve so that it contacts the air valve
retaining ring.

Position the primary power piston on the tubular
?ortlon of the secondary power piston, making sure
hat the air valve_return spring Seats down over the
raised center section of the secondary piston.

Grip the ed?e of the primary support plate, press
down, and sfart the threads on the secondary power
piston into the threaded. portion of the primary
g%/ver piston by rotating in clockwise direction (fig.

Continue to tighten the primary power piston until
It is securely attached (a,pPrommater 5-15 ft. Ihs)
to the secondary power piston.

Fold the primary diaphragm back into position on
the primary support plate”and P“” the _dlaphraogm
0.D. over the formed fIanqe of the housing divider.
Check that the head on the diaphragm 7Is seated
evenly around the complete circumference.

FORMED FLANGE

J-23188

Fig. 14B--Positioning Housing Divider Over Secondary
Bearing Protector Tool J-23188
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36.

Wipe a thin film of Delco Silicone Lube #5459912
(or equivalent) on the O0.D. of the piston rod
retainer. _Insert the master cylinder piston rod
retainer into the cayity in the seconaary power
piston so that the fial end bottoms agdinst the
rubber reaction disc in the hottom of the Cavity.

Rear Housing Group

L Coat the 1.D. of the rear housing seal with Delco

2

Silicone Lube #5459912 (or equivalent).

Place the NEW seal in the rear housing center hole
50 that the formed fIanqe of the housing center hole
fits into the groove of the seal. The thin lip of the
seal will protiude to the outside of the housing.

Final Assembly

1 Mount Holding

ur Fixture J-22805 in a vise and
Rosmon the front housmlg on the tool so that the
ousing studs fit in the holes provided in the tool.

Position the power piston return spring over the
inset in the front housing.

Assemble the power piston group to the rear
housmﬁ by pressing the tube of the primary piston
through the rear housm? bearing. Press down until
the housing divider seafs in the rear hous,mq and
hhe primary power piston bottoms against the
ousing.

Place the Piston rod retainer plate on the end of the
power piston return spring in the front housing.

Hold the rear housing assembly (with mounting
studs up) over the fron{ housing Syr_na e sure that the
piston ‘rod retainer does not dislodge from, the
secon,dar)( power piston during this operation).
Position the rear housing so that'when the tangs on
the edge of the front housing are locked in the slots
on the edge of the front ho,usmg,_the, scribe marks
on the top of the housings will bé in line.

Lower the rear housing assembly onto the front
housm%. Check that the piston fod retainer goes
through _the center of the retainer_ plate on“the
power piston retyrn spring. The retainer plate and
Eower piston spring must seat in the depression In
he face of the secondarY power piston, Check that
the bead on the O.D. of the secondary diaphragm is
positioned between the edges of the Housings.

Assemble front and rear housings as follows:

d. Straight Mounting Bracket and Chevelle- Place
Spanner Wrench J-9504 over studs on rear
housing, and attach with nuts and washers-
-draw nuts down tight to eliminate bending or
damaging of studs.

b. Tilt  Mounting Bracket Except Chevelle -
Position Tool J-22893 inside tilted mountin
bracket. Place Spanner Wrench J-9504 on top 0
J-22893 and tighten nuts and washers to holts
provided, securing Spanner Wrench.

¢. Press down on spanner wrench and twist rear

10.

1L

housing clockwise in relation to front housing
until fully locked.

NOTE: If unit is not easily locked, hold
housings together and apBIy vacuum to check
valve in front housing, Do not put pressure
on power piston extension.

Remove Tool J-9504 and, if used, Tool J-22893
from the rear housing.

Place the silencer in the closed end of the power
head boot, Stretch the boot over the push rod and
over the flange in the center of the rear housing.
Install the boot retainer over the boot.

Remove the power head assembly from Holding
Fixture J-22805 and remove Fixture J-22805 from
the vise.
Install the push rod clevis and locknut, if so
equipped.

Gauging

1
2
3.

b,
Elston rod should

Place the power head assembly in a padded vise
(front housing up). Do not clamp tight!

Insert the master cylinder piston rod, flat end first,
Into the piston rod fetainer.

Press down on the master cylinder piston rod (with
approximately a 40-50 pound load) to be sure it is
properly seated.

NOTE: Remove the front housing seat to
assure that no vacuum is in the power head
while gauging.

Place Gauge J-22647 over the piston rod in a
Posmon which will allow the giauge to be slipped to
lhSeB)Ieft or right without contacfing the studs (fig.

The center section of the gauge has two levels. The
always Confact the longer section
lower level) of the gauge. The piston fod should
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never contact the shorter section (higher level) of
the gauge. Move gauge from side to side to check
piston rod height.

6. Any variation beyond these two limits indicates an
incorrect piston rod. Since the piston rod is non-
adjustable, a new correct piston rod must be
installed.

7. Wipe a thin film of Delco Silicone Lube #5459912

BRAKES 5-19

(or equivalent) on the 1.D. of the front housing seal
and position seal in the depression in the housing.

8 Install the master cylinder assembly on the front
housing, positioning”the cylinder on the mounting
studs so that the top of the ‘master cylinder reservoir
Is toward the scribe marks on the housings.

9. Install nuts on the studs and torque to 25 ft. lbs.

cauTioN: See "Caution" on Page 1 of this
section.

BENDIX POWER BRAKE CYLINDER

SINGLE DIAPHRAGM TYPE

INDEX

DiSaSSEMBIY covcvvvvscvvrsrvvesrsvssrsnnen
O 1111 PR
INSPECHION coovvvrrvvrrrerrssernsseresiens
YL 1111

OVERHAUL OPERATIONS

Disassembly (Figs. 1C and 2C)

The following Eroced_ure applies to the power section of

the power brake unit only. For service of the master

cylinder, refer to applicable portion of "Standard
rakes" in the "Service" manual.

L Scribe across outer edgne of both housings and, if
used, across mounting bracket flanges to provide a
guide mark for reassembly.

2. Remove master cylinder attaching nuts and set
master cylinder aside.

3. Remove the front housim{; seal (fig. 2C); Fulling the
PISIOH rod from the fron housmq will 330 remove

he seal assembly. Remove the piston rod.

4. Attach base of Holding Fixture J-22805 to front
housing with nuts and washers and draw down tight
to eliminate be,ndm% or damage to studs. Clamp
base In bench vise with power séction up (fig. 2A).

cauTion: Be sure to align tool so that the
check valve in the front housing is not
damaged.

5. Loosen locknut and remove push rod clevis and
locknut, if so equipped.

6. Remove _the mounting bracket from the rear
housing, if so equipped.

7. Remove the dust boot retainer, dust hoot and
silencer from the diaphragm plate extension.

8 The ed?e of the rear housing contains twelve lances.
Four of these lances (one in gach quadrant) are deeper
than the other lances (fig. 3C). The metal’ that forms
the four deep lances must be partially straightened so
that the lances will clear the cutouts in the front
housing. If the metal tabs, that form the deep lances
crack or break during straightening, the housing must
be replaced.

9. Place Spanner Wrench J-9504 over studs on rear
housing and attach with nuts and washers. Draw
nyts dowp, tl%ht to eliminate bending or damaging
of studs (fig. 3A).

wArNING: When separating housings, majntain
pressure on rear housing as it is"under spring tension.

10. Press down on_ Spanner Wrench J-9504 and rotate
the rear housing clockwise to separate the two
housings. If the”rear housing cannot he readily
Loosened, tap the rear housing lightly with plastic
ammer.

11 Remove Tool J-9504 from the rear housing.

cauTion: Care must be exercised not to
damage or loosen studs in the rear housm?.
Also, take care that no pressure is_brought to
bear on plastic diaphragm plate tension.

12, Lift the rear housing assembly from the unit,
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1. Master Cylinder 9 Air Valve 17. Valve Return Spring
2. Vacuum Check Valve 10 Front Housing Seal 18. Mounting Stud

3. Grommet 11  Poppet Valve 19. Air Valve Lock Plate
4. Diaphragm 12 Poppet Valve Spring 20. Diaphragm Lip

5. Diaphragm Plate 13 Poppet Retainer 21. Front Housing

6. Rear Housing 14  Dust Boot 22. Front Housing Seal
7. Diaphragm Spring 15 Valve Push Rod 23. Piston Rod

8. Reaction Disc 16  Filter and Silencers

Fi

ig. IC-Bendix Single Diaphragm Unit (Typical)
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10 11 12 13 14

1. Rear Housing Mounting 8. Air Valve Lock

Brackets (Truck) 9. Diaphragm Plate
2. Push Rod Boot 10. Reaction Disc
3. Foam and Felt Air 11. Piston Rod
Filter-Silencers 12. Diaphragm Return
4. Rear Housing Spring
5. Rear Housing Seal 13. Front Housing
6. Diaphragm 14. Front Housing Seal
7. Air Valve Push Rod 15. Grommet
Assembly 16. Check Valve

Fig. 2C--Bendix Power Cylinder Components (Typical)

Rear Housing Group

1 Remove the air filter element from location within
the diaphragm plate extension.

CAUTION: T0 Prevent chipping of the plastic
diaphragm plate, exercise extreme caution
when rémoving the air filter retainer. Use a
small screwdriver or other suitable_tool, andpry
atfsev(ejral peripheral locations until the retainer
Isfreed.

2. Separate the diaphra%m plate assembly from the
rear housing and lay the rear housing aside.

3. Disassemble diaphragm plate assembly (fig. 2C).

a. Remave rolling diaphragm from the groove in
the diaphragmplate hub:

cauTion: Care should be used in handling
the diaphragm of the dlai)hragm plate assem-
bly. The dlthragm should bé protected from
grease, oil, Toreign matter and from nicks,
Scratches and gouges.

BRAKES 5-21

b. Hold the diaphragm plate so that the push rod
IS in its normal %honzontal% installed "position,
deEres,s the push rod sh% tly (aPprOXJmater

1/16 inch), and rotate piston’so the air valve
lock will fall from its location in the diaphragm
plate hub. Remove the air valve push fod
assembly from the diaphragm plate. Remove
the reaction disc from itS location in the
diaphragm plate bore (insert the piston rod or
other suitable tool through diaphragm plate
extension and Fush_dlsc from its seat). Exercise
care so as not to chip surface of passages in the
diaphragm plate.

NOTE. Perform Step 4 only if seal i
defective and a new seal is available. Do not
reuﬁe seal once it has been removed from the
unit.

4. Support outer surface of rear housing on blocks of
wood or other suitable material (stud side, up)b and
drive out seal with a punch or a thin blade
screwdriver. Discard seal.

Front Housing Group

L Remove check valve from grommet; then remove
grommet from front housing.

2. Remove front housing and holding fixture from
\ﬁloseé'néhen remove holding fixture from front
using.

Cleaning

Use denatured alcohol to clean all metal, plastic and
rubber parts of the power cylinder. Immerse parts. in
cleaning solvent and use a hair brush to remove foreign
matter. Blow out all passages, orifices and valve holes.
\ Y and place cleaned parts on, clean paper or
lint-free cloth. If slight rust is found on inside surface of
power cylinder housmgf, Ioollsh clean with crocus cloth or
fine eméry cloth, then Tollow with a thorough cleaning as
outlined &bove.
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cauTion: The use of gasoline, kerosene,
antifreeze, alcohol or any other cleaner, with
even a trace of mineral oil, will damage rubber
parts. Be particularly careful during reassem-
bly that no grease or mineral oil” comes in
contact with these rubber parts.

Inspection

Wlﬂe cleaning fluid from all parts and carefully inspect
each part for°'damage and wear. InsBect rubber parts for
cuts, nicks and distortion. These rubber parts are the key
to control of air flow and should account for the majority
of troubles traceable to leakage. If there is any % estion
whatever as to serviceability ot any part, replace it.

Refer to "Inspection Chart" for more detailed
instructions.

Assembly (Figs. 1C and 2C)
cAuTION: Be sure to keep parts clean until
reassembly, Re-wash at reassembly if there is
any occasion to doubt cleanliness - such as
;l)arts dropped or left exposedfor eight hours or
onger.

If there is any suspicion of contamination or
any evidence of corrosion, completely flush the
car thra_uIlc brake system in accorgdance with
the Chassis Service Manual.

Lubricate rubber parts, all plastic and metal
friction gomts with Delco Silicone Lube
#5459912, or equivalent.

Front Housing Group

L Install check valve grommet in front housing with
beveled edge of grommet inside of housing, Di
check valve in cléan denatured .alcohol and install
H]o %rrc])glmet—eheck valve stem is to be outside of

using.

2. Position and secure Holding Fixture J-22805 (fig.
2A) to mounting studs, and place tool and front
housing in a vise. Be sure to align tool so that check
valve 15 not damaged.

NOTE: If either or both of the housings are
replaced, make sure alignment marks are
transferred to the new housing.

Rear Housing Group

L Place rear housing on a block of wood, stud side
down, and position housing seal in center hole. Use
Tool J-22677 (fig. 4C) to seat seal in recess of rear
houslmg. Tool hottoms against housing when seal is
In place.

2. Assemble diaphragm plate assembly (see fig. 2C).

a. Apply Delco Silicone Lube #5459912 (or
equivalent) to outside diameter of diaphragm
plate and "extension, to bearing surfaces of “air
valve and to outer edge of valve poppet. Insert

air valve and push rod assembly in extension of
diaphragm plate.

NOTE: The air valve, poppet valve and push
rod are serviced as an assembly; a complete
unit must be installed if there’is damage to
any of the component parts.

b. Depress the push rod slightly and install the air
valve lock. Make sure "the” lock indexes and
retains the air valve.

¢. Install the rolling diaphragm in the groove of
diaphragm plate.

d. Apply Delco Silicone Lube #5459912 (or
equivalent) to surface of reaction disc and
osition disc in center bore of diaphragm plate.
Jse piston rod to seat disc in bore. Make sure
disc is fully seated before removing piston rod.

NOTE: If reaction disc is not fully seated, it
will result in an erroneous push Tod height
adjustment.

3. Apply Delco Silicone Lube #5459912 d(,or equiv-
alent) to 1.D. of rear housing seal and. |aphra?m
bead” contact surface of Ttear housing. Install
diaphragm plate assembly in rear housing.

4. Place air filter element over psh rod and into
diaphragm plate extension. Install filter retainer.

Final Assembly

1 Attach base of Holding Fixture J-22805 to front
housing, with nuts and washers and draw down tight
to eliminate bending or damage_ to studs. Clamp
base in bench vise with power séction up (fig. 2A).

cauTion: Be sure to align tool so that the
check valve in the front housing is not
damaged.

2. Place Spanner Wrench J-9504 over studs on rear
housing and attach with nuts and washers. Draw
Q%‘Jtsst %%wn tight to eliminate bending or damaging

uds.

3. Place diaphragm_ plate return spring in front
housm% and position rear housing assembly on
front. Nousing (small end of spring downward).
Position rear” housing so that when™housings are
locked, scribe marks on front and rear housings will
be in alignment.

4. Press down on Spanner Wrench J-9504 and rotate
the rear housing counterclockwise to assemble the
two housings (fig. 3A).

cAuTion: Bend lances in on the rear housing.
If the tangs crack or break during this
operation it"will be necessary to replace that
half of the housing.

5. Remove Tool J-9504 from the rear shell.

6. Install air silencers over push rod end and then
install push rod boot. Install boot retainer.
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Part

Diaphragm Support Plate

Poppet Valve

Air Valve - Push Rod
Assembly

Front and Rear Housings

Air Filters and Silencer

INSPECTION TABLE

Inspect For

. Cracks, distortion,

chipping, damaged
seats, pitted or rough
holes.

. Worn seal surfaces

(tubes).

. Rough or uneven

valve seat.

. Open passages and flow

holes.

. Deterioration of rubber

or warped valve face.

. Air valve: scratches,

dents, distortion, or
corrosion of [.D. or O.D.
All seats to be smooth
and free of nicks and
dents.

. Push rod must move freely

in air valve, but must not
pull out.

. Scratches, scores, pits,

dents, or other damage
affecting rolling or seal-
ing of diaphragm or other
seals.

. Cracks, damage at ears.

damaged threads on studs.

. Bent or nicked locking

lugs.

. Loose studs.

. Dirty

BRAKES 5-23

Corrective Action

. Clean up or replace.

. Replace

. Replace

. Clean

. Replace

. Do not repair - replace.

. If worn, replace air valve -

push rod assembly.

. Replace, unless easily repaired.

. Replace, unless easily repaired.

. Replace, unless easily repaired.

. Replace or repair.

. Replace
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1 (l:le\_/is Type Push Rod - Install locknut and push rod
clevis.

8. Install mounting bracket to the rear shell, if so
equipped.

cauTion: See "Caution" on Page 1 of this
section.

9. Remove power cylinder from vise and remove
Holding Fixture J-22805.

10. Apply Delco Silicone Lube #5459912 (or equiv-
aIent¥ sparingly to the piston rod, keeping lubricant
away from rounded end of rod. Guide ‘piston rod
into” center bore of the diaphragm plate until it is
fully seated against reaction disc.

11 Install front housing seal. Press and seal into front
housing until seal is"bottomed in recess of housing.

12 Install. master cylinder to power cylinder. Install
attaching nuts and torque to 25 ft. Ibs.

cauTion: See "Caution" on Page 1 of this

section.
NOTE: The piston rod is non-adjustable and
Fig. 4C--1nstalling Rear Housing Seal }ﬂglrl?(];gée no gauglng procedures are

BENDIX POWER BRAKE CYLINDER

DUAL DIAPHRAGM TYPE

INDEX

DISASSEMDIY ovvvvvsrvvsssvvsrrnsrsnss v D-24
Cleaning.......... 521
Inspection -
Assembly.........

OVERHAUL OPERATIONS

Disassembly (Figs. ID and 2D) 5. Clevis Type Push Rod - L00Sen locknut and remove
clevis and locknut from push rod.

1 Scribe across the flanges of front and rear housings, 0 Unseat dust boot from flange of rear housing and

in line with master c%linder cover, to provide a remove boot and silencer from assembly.
guide mark for reassembly. T Ulsmg a %h!”'bla%dh %cre¥v drlvg[ Cﬁrefullylptry
2. Remove two (2) master cylinder attaching nuts and sligncer rétainér oI ub 01 rear diapnragm plate,
remove the m(as)ter cylindeyr. J bemg careful not to chip plastic.
3. Remove the front housin% seal (fig. |DI); Inulling the 8 Squirt denatured alcohol down the push rod to
piston rod from the front housing wilf also remove lubricate rubber grommet in the air valve.
he seal. Separate the piston rod and seal. 9. Install end of air valve push rod in vise, leaving enough
4. |f required, remove vacuum check valve from front Clearance to position "two (2) open end Wrenches
housing by pulling straight out on valve. Then between the vise and retainer on hub of rear plate.

remove rubber grommet from front housing.
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10.

1
2

13

14,

15

FRONT HOUSING
VACUUM
CHECK
VALVE

CHECK
VALVE
GROMMET

FRONT HOUSING
SEAL

PISTON ROD

DIAPHRAGM
RETURN
SPRING

FRONT DIAPHRAGM
PLATE

FRONT DIAPHRAGM

CENTER PLATE

BRAKES 5-25

REAR HOUSING

REACTION DISC
AIR VALVE RETURN SPRING

AIR VALVE

POPPET VALVE
POPPET VALVE SPRING

PUSH ROD

FILTERS—SILENCERS
DUST BOOT

REAR DIAPHRAGM

REAR DIAPHRAGM PLATE
REAR DIAPHRAGM RETAINER

Fig. ID -Bendix Dual Diaphragm Cross Section

Using the wrench nearest the vise as a pry, force
the air valve off the hall end of the push rod. DO
NOT damage the plastic hub or allow vacuum
cylinder to fall to the floor (fig. 3D).

Slide air filter and air silencer from ball end of
push rod.

Remove poppet valve spring, poppet retainer and
valve [g)oppet from hub of rear diaphragm plate
(fig. 4D).

The edge of the rear housinq contains twelve (12)
lances. “Four (4) of these ‘lances (one in each
quadrant) are deeﬁer than the other lances. The
metal that forms the four (42 deep lances must be
Partlally straightened so that the lances will clear
he cutouts in"the front housm% If the metal tabs
that form the deep lances break during straighten-
ing, the housing must be replaced (fig. 5D).

Attach base of Holding Fixture J-22805 to front
housing with nuts.and washers and draw down tight
to eliminate bending or damage to studs.

Place power unit with Holding Fixture J-22805 in
an arbor press with rear housing up and secure to

16.

i

5)Iate of press bg a suitable means of holding Tool
-22805 (flgT 6 3 By using a 1-1/2" open end
wrench on Tool J-22805 and allowing_unit to turn
against back of arbor press, press will hold unit
from turning.

Place Spanner Wrench J-9504 over studs on rear
shell (fig. 6D). Use three washers and nuts fo attach
wrench to housing. Use a suitable piece of pipe of
approximately two inches 1.D. and approximately
three inches in length. Place over plastic diaphragm
plate hub. Place apiece of flat stock steel over énd
of pipe and press rear housing down far enough to
relieve tension of diaphragm rubber lip and spring.

Rhoﬁ\te spanner bar counterclockwise and unlock
shells.

WARNING: The diaphragm return spring is compressed
in the power section and expands as the ‘pressure on the
housings is removed. If the housings do not separate

when the screw has been turned ingh%Ig to reduce the
e

gressure, tap the housings with a fu

r hammer to

reak the bond.
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18
19,

20.

21,

22.

23,

REAR DIAPHRAGM

PLATE
REAR DIAPHRAGM

DIAPHRAGM RETAINER

REAR
HOUSING

DUST
BOOT

SEAL

VALVE RETURN
SPRING

AR VALVE

VACUUM CHECK
VALVE

CHECK VALVE
GROMMET

FRONT HOUSING
SEAL

FRONT HOUSING

DIAPHRAGM RETURN SPRING
PISTON ROD

REACTION DISC

FRONT DIAPHRAGM PLATE

FRONT DIAPHRAGM

CENTER PLATE

Fig. 2D--Bendix Dual Diaphragm Components

Release press and remove diaphragm return spring.

Remove three nuts and washers from Spanner 94

Wrench and separate wrench and rear housing.

and plate assembly on the tool with the tool seated
In the hex opening in the front plate.

Twist the rear diaphraﬂ]m plate counterclockwise,
using hand leverage on the outer edge of the plate.

25, After the two (2)_plates have been loosened, remove

Remove Holding Fixture J-22805 from front
housing.

Work edges of front diaphragm from under lances

of rear “housing and remove complete vacuum
assembly from “rear housm&, using care not to 2.
damagbe rear housing seal. Bosses on center plate
must "be aligned with cutouts in rear housing to 77

remove the assembly.

Wet the rear diaphragm retainer with denatured
alcohol and remove the retainer using fingers only.

Clamp Tool J-22839 in a vise. Place the diaphragm

the plates from Tool J-22839 and place on a bench
with the front plate down, Unscrew the rear plate
completely. and carefull)r lift it off the front plate
ub, grasping the air valve and valve return spring
as the parts are separated,

Remove the square ring seal from the shoulder of
the front diaphragm plate hub.

Remove the reaction disc from inside the front
dlaphra?m plate hub. Carefully slide the center
plate off the hub of the front plate.

NOTE: Vacuum seal maY stay in front or
center diaphragm plate. 1f seal assembly is
defective, center plate and seal assembly
must be replaced as an assembly.
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28.  Remove the diaphragms from the plates.

29. If rear housing seal requires replacement, use a
blunt punch of 1-1/4" socket to drive seal from

housing.

Cleaning

Use denatured alcohol to clean all metal, plastic and
rubber parts of the power cylinder. Immerse parts. in
cleaning fluid and use a hair brysh to remove foreign
matter, Blow out all passages, orifices and valve holés.
AIR DRY and place cleaned parts on_clean paper or
lint-free cloth. 1f slight rust is found on inside surface of
P_ower cylinder housmgf, lnollsh,clean with crocus cloth or
ine emery cloth, then Tollow with a thorough cleaning as
outlined above.

cauTioN: Use of gasoline, kerosene, anti-
freeze alcohol or any 0ther cleaner with even a
trace of mineral al, 'will damage rubber parts.

Inspection

Wipe cleaning fluid from all parts and carefully inspect
each part for damage_and wear. InsBect rubber parts' for
cuts, nicks and distortion. These rub ,

to control of air flow and should account for the majority
of troubles traceable to leakage. If there is any (1 estion
whatever as to serviceahility of any part, replace it.

Refer to “Inspection Chart" for more detailed
installations.

Assembly
cAuTION: Be sure to keep parts clean until
reassembly, Re-wash at reassembly if there is
any occasion to doubt cleanliness - such as

er parts are the key
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Fig. 4D-Removing Valve Operating Rod, Retainer,
Filters and Poppet

parts dropped or left exposedfor eight hours or
longer.

| f there is any suspicion of contamination or
any evidence of corrosion, completely flush the
car thra_ullc brake system in accordance with
the Chassis Service Manual.

Lubricate rubber, plastic and metal friction
points with Delco Silicone Lube #5459912 (or

equivalent).

If the rear housm_? seal was removed, press_the new
seal into this_cavity in the rear housing usmﬁ Tool
J-22617 flg. D). The flat rubber surface of the seal
should be 5/16" below the flat, inside surface of the
rear housing.
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10.

J-9504

J-22805 1y2" OPEN END

WRENCH

Fig. 6D--Holding and Separating Housings Using
J-22805 and J-9504 in Arbor Press

Install reaction disc in hub of front Pla_te with small
tip side first. Use rounded rod to seat disc.

Mount Tool J-22839 in vise.

Install front diaPhra?m_on front plate. Long fold of
diaphragm must be Tacing down.

Install Tool J-22733 over threads on front plate hub
(fig. 8D).

Agplsv a light film of Delco Silicone Lube
#5459912 ior ealuwalent) to front plate hub and to
seal in center plate, then guide center plate, seal
first, onto the front plate hub, being careful not to
?a2n2‘|7a§;3e center plate seal. Remove™ Seal Protector

Agplsy a |I?ht coat of Delco Sjlicone Lube
#5459912 (or equivalent) to front and rear bearing
surfaces of air valve, being careful not to applﬁ
lubricant to rubber grommet inside valve. Insta
square ring seal on ‘shoulder of front plate hub.
Install air Valve return spring and valve in base of

front plate hub (fig. 9D).

Set rear Plate over hub of front plate, and usmq
hands only, screw plate on hub, making sure tha
valve and spring are pro erl¥ aligned. Check travel
of valve plunger with index mger - valve should be
free. Be sure plates are tight but do not overtorque.

Assemble rear diaphragm to rear plate and place
lip of diaphragm ‘in groove in rear plate. Install
dlaﬁ)hragm retainer over rear diaphragm and lip of
center plate. Usmq fln?ers, press. refainer until it
seats on shoulder ot center plate (fig. 10D).

Ap(fl% talcum powder to inside wall of rear housing
and Delco Silicone Lube #5459912 fo the scallope
cutouts of front housing and to seal in rear housing.
Assemble dlaphra?m and plate assembly into rear
housing by carefully quiding rear plate hub through
seal in"redr housing. Bosses on center plate must e

11

12
13

14,
15,

17,

18

19

20.
21,
22

23.

aligned  between lances _in rear hou_sm% for
reassemblz. Work outer rim _of front diap ragzm
Into rear OUS_IH% with screwdriver blade so that it is
under lances in housing.

Attach base of Holding Fixture J-22805 to front
housing with nuts and washers and draw down tight
to eliminate bending or damage to studs.

Secure front housing and Holding Fixture J-22805
on arbor press plate by a suitable means (fig. 6D).

Place Spanner Wrench J-9504 over studs on rear
housing. Use three washers and nuts to attach
wrench to housing. Place a suitable piece of pipe
approximately two inch 1.D. and_apﬁrommately
hree inches in ,Iength)r over plastic diaphragm plate
hub. Place a piece of flat stock steel over end of
pipe-

Install diaphragm return spring so that small end of
spring is against front housing.

Lubricate outer rim of front diaphragm with Delco
Silicone Lube #5459912 (or equivalent).

Apply liberal coat of Delcg Silicone Lube #5459912
gor equivalent) to cut-out trim surface of front housing
hat will engage front diaphragm.

Place rear housing over front housing, lining .up
scribe marks on front housing so that front housing
;15 slightly counterclockwise of scribe mark on rear
ousing.

C,omﬁress housings in the arhor ,Press until
diapnragm, edge 1S fully compressed with tangs on
front housing against slots on rear housing.

Rotate spanner wrench clockwise _until tangs on
front housing butt against rear housing stops.

caution: Bend lanced areas "in" on the
housing to secure in place. |f the tangs break
during”this operation, it will be necéssary to

replace that half of the housing.

Remove three nuts and lock washers securing rear'
housing to spanner wrench.

Remove Holding Fixture J-22805 from front
housing by removing two nuts and washers.

Wet poppet valve with denatured alcohol and assemble
in, rear plate hub, small end first. Wet popPet retainer
with denatured alcohol and assemble” with shoulder
inside _poppet. Assemble retainer, filters and silencer
over ridge on push rod and return sPrmg over hall end
of push~rod. Wet grommet in air valve with denatured
alcohol and guide air valve push rod into air valve. Tap
end of push™rod with plastic hammer to lock ball in
grommet. Press filters and silencers into hub and install
retainer on hub.

Assemble silencer in dust boot, wet dust boot
opening with denatured alcohol and assemble over
%peratlng valve rod and over flange of rear
ousing.
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Part

Diaphragm Support Plates

Poppet Valve

Air Valve - Push Rod
Assembly

Front and Rear Housings

Air Filters and Silencer

INSPECTION CHART

Inspect For

. Cracks, distortion, 1.

chipping, damaged lever
seats, pitted or rough

holes.

. Worn seal surfaces 2.
(tubes).

. Rough or uneven 3.
valve seat.

. Open passages and flow 4,
holes.

. Deterioration of rubber 1

or warped valve face.

. Air valve: scratches, 1.

dents, distortion, or
corrosion of I.D. or O.D.
All seats to be smooth
and free of nicks and
dents.

. Push rod must move freely 2.

in air valve, but must not
pull out.

. Scratches, scores, pits, 1

dents, or other damage
affecting rolling or seal-
ing of diaphragm or other
seals.

. Cracks, damage at ears, 2.

damaged threads on studs.

. Bent or nicked locking 3.

lugs.

. Loose studs. 4,

. Dirty 1

BRAKES 5-29

Corrective Action

Clean up or replace.

Replace

Replace

Clean

Replace

Do not repair - replace.

If worn, replace air valve -
push rod assembly.

Replace, unless easily repaired.

Replace, unless easily repaired.

Replace, unless easily repaired.

Replace or repair.

Replace.
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2,

2.

26.

21.

Fig. 7D -Installing Rear Housing Seal with Installer
J-22677

Clevis Type Push Rod - Assemble locknut and clevis
to push rod end.

Dip check valve %rom.met in denatured alcohol and
install into front housing, beveled side first.

Dip end of vacuum check valve in denatured
alcohol and install valve through grommet.

alent) to piston end of piston rod and insert in
cavm( in front plate. Twist rod to eliminate air
bubbles at reaction disc. Assemble seal over piston
rod and press into recess in front housing.

Fig. 8D--Seal Protector J-22733 Installed

AppI{ Delco Silicone Lube #5459912 (or equiv-

AIR VALVE
PLUNGER

Fig. 9D-Installing Air Valve Assembly

cauTion: The piston rod is designed with a
self-locking adjustment screw to provide the
correct relationship between vacuum piston and
master cylinder piston. The adjustment i
important as it provides for the compensating
port being kept open while unit is in released
position. Adjustment screw is set to the correct
height when assembled, and under normal
service, will not require further adjustment,
After unit has been disassembled however, the
height should be checked asfollows.

Piston Rod Gauging ) ) )
If adjustment is necessary, grasp piston rod with pliers at

REAR PLATE
REAR DIAPHRAGM

FRONT PIAPHRAGMTIJRETAINER
[CENTER PLATE

Fig. 10D-Installing Rear Diaphragm Retainer
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#15 OR **I6

U.S.S. GAUGE
SHEET STEEL

32

Fig. 12D- Piston Rod Gauge

serrated end and turn adjusting screw either in or out as is not available, the required dimensions for
required. Eabrlctattlon are given in Figure 12D for
orvette.

2. Install backing plate on rear housing and thread

1 Place top of Piston Rod _HeiPht Gauge J-21183 clip nut on stud marked during disassembly.
(Corvette) over piston rod with egs of1qauge resting 3. Assemble master cylinder to front housing and
on front housing as in Figure I1D. Top~of screw tighten nuts to 25 ft."lbs. torque.

should touch gauge. = cauTion: See "Caution- on Page 1 of this
NOTE: If piston rod height adjustment gauge section.
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BENDIX

SINGLE DIAPHRAGM TYPE HYDROVAC

INDEX

DiSaSSEMBIY ccovvvccvrvsivrssnsssssisnnnn
ClEANING..vvrevvvesvvsssssessssssssssseines
INSPECLION .ovvvrvvrrssrvvrsssrnersssssssnsens
LN 11111

DESCRIPTION AND OPERATION

The Sln%le Diaphragm Hydrovac is a self contained
vacuum Tydraulic power brake unit for use on a vehicle
with a vacuum source such as the intake manifold of the
conventional f_our-c?cle gasoline engine (fig. 1E). The
Hydrovac consists of threé basic elements:

L A vacuum power chamberwhich CONSISts 0f a POWEr
diaphragm and a push rod that connects the power
diaphragm to the hydraulic piston.

2. A hydraulic (slav.eF] cylinder which contains d
hydraulic piston with a  drilled. passage to permit
the filling of the hydraulic cylinder and return of
E)hekflmd to the master cylinder upon release of the
rakes.

3. A vacuum control valve DUIlt Integral with the
h¥draullc cylinder which controls the power output
of the vacuum power chamber in accordance with
the hydraulic pressure developed within the vehicle

master cylinder,

The Hydrovac is attached to the vehicle frame by means
of a mounting bracket attached to the power Chamber

BOOSTER
SHELL

CONTROL
CONTROL TUBE

VALVE

Fig. IE-Bendix Single Diaphragm Hydrovac

shell and a,mountlng pad hoss on_the side of the
hydraulic cylinder or Dy studs protruding from the rear
shell. The vacuum inlet port of the vacuum control valve
Is connected to the intake manifold or other vacuum
source through a vacuum check valve. The atmospheric
port in the control valve is connected to an air cleaner
Installed _in a location protected from road dirt and
splash. The hydraulic line from the brake master
cylinder is attached to the fluid_inlet port on top of the
ydrovac hydraulic cylinder. The outlet port of the
Hydrovac is located in the end cap of the hydraulic
cy’;nger and is connected to the vehicle brake wheel
cylinders.

Disassembly (Fig. 2E)

L Scribe across front and rear shells. Clamp hydraulic
cylinder (1) in bench vise.

2. Slide vacuum hose (4) on control tube toward
hydraulic_cylinder end.” Remove control tube and
nut (3) with“hose from control valve body.

3. Remove nut (7), clamp bolt (9) and clamp ring (8),
then remove rear shell (6).

Diaphragm, Spring and Front Shell (Fig. 3E)

L With h}/drauli_c_cylinder held securely in vise in a
horizontal position, press in on diaphragm (11) and
plate (10) to compress diaphragm return spring.

2. Turn rim of diaphragm back and, still maintaining
pressure with_your Stomach, use both hands an
snap ring. pliers to remove snap ring (2) from
groove inside bore of cylinder ().

NOTE: After snaR ring is free lay pliers
aside and use both hands to pull complete
assembly of dla{)hr_a%m, spring, push rod and
piston parts straight out of cylinder. If
necessary to replace diaphragm or ‘other parts
6 through 13), use open end wrench on nut
) and” remove nut (13), washer &12),
diaphragm (11), ;;Iate (10), washer (9), return
spring (8), nut (7). Remove three capscrews
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Hydraulic Cylinder 6. Rear Shell
Control Tube Seal 7. Nut

Control Tube Nut 8. Clamp Band
Vacuum Hose 9. Clamp Bolt

Rear Shell Control Tube

Fig. 2E--Removal of Control Tube, Clamp Band, Rear
Shell and Diaphragm

(5). and lift front shell (4) off flange of
cylinder, Remove rubber "gasket (3) “from
groove in flange of hydraulic cylinder.

Piston 8. Push Rod

Seal Retainer 9. Piston Cup

Push Rod Seal Cup 10. Ppiston (Same as Item 1)
Push Rod Bearing 11. Retainer Pin

”0" Ring Seal 12.  Retainer Ring

Stop Washer 13.
Snap Ring

Push Rod Seal

Fig. 4E-Disassembly of Push Rod and Piston

NOoO OO WDN R
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Hydraulic Cylinder 8. Return Spring
Snap Ring 9. Washer

Gasket 10. Diaphragm Plate
Front Shell 11 Diaphragm
Capscrews 12. Washer

Push Rod 13.  Nut

Nut

Fig. 3E--Removal of Diaphragm, Spring, Front Shell
and Gasket

Push Rod and Piston (Fig. 4E)

1

Working on clean bench, remove piston parts (2
throhughd 12) from push rod (8) off piston end of
push Tod.

Slide retainer ring (12) out of groove in piston (10)
and separate {)ISIOH from push Tod (8) by removing
retainer pin (11).

With ice pick or thin-bladed screwdriver, remove
cup (9) from piston. Slide seal retainer (2), push rog
seal cup (3), push rod_bearing (42, stop washer (6)
and snap ring (7) off piston end of push rod.

Remove "0" ring seal (5) from bearing groove.

If necessary to replace push rod seal (13) located in
end of push rod, grip seal with Pllers and pull it
from end of push rod. Discard seal.

Control Valve (Fig. 5E)

1
2.
3

Scribe across_flanges of control valve hody (12) and
hydraulic cylinder”housing (3).

Remove four capscrews (13) and lift off valve body
and spring (9).

Remove washer (8), diaphragm (7), washer (6), and
cup (4) from valve piston (5):

Using screwdriver, carefully pry off plastic valve
bodygcover (16). y PO

Pry off plastic retainer (1st stage popfet
off atmospheric (2nd stage) poppet 6 4)
remove vacuum ponet and stem (10) an
spring (1) from valve body (12).
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1 End Cap 9. Valve Body Spring

2. Gasket 10. Vacuum Poppet and Stem
3. Hydraulic Cylinder Housing 11 Poppet Spring

4. Cup 12. Control Valve Body

5. Valve Piston 13. Capscrews

6. Washer 14. Poppet

7. Diaphragm 15. Retainer

8. Washer 16. Valve Body Cover

Fig. 5E--Removal and Disassembly of Control Valve

6. Using 1-3/8" wrench, remove end cap (1) and
gasket (2).

Cleaning

Use denatured alcohol to clean all metal, plastic and
rubber parts of the power cylinder. Immerse parts. in
cleaning fluid and use a hair brush to remove foreign
matter, Blow out all passaﬁes, orifices ang valve holgs.
AIR DRY and place cleaned parts on_clean paper or
lint-free cloth. 1f'slight rust is found on inside surface of
?_ower cylinder housmgf, ID0|ISh clean with crocus cloth or
ine eméry cloth, then Tollow with a thorough cleaning as
outlined above.

cauTion: Use of gasoling, kerosene, anti-
freeze alcohol or any Other cleaner with even a
trace of mineral oil, will damage rubber parts.

Inspection

Wipe cleaning fluid from all parts and carefully inspect
each part for 'damage_and wear. InsBect rubber parts for
cuts, nicks and_ distortion. These rubber parts are the key
to control of air flow and should account for the majority
of troubles traceable to leakage. If there is any (1 gstion
whatever as to serviceability of any part, replace it.

Refer to “Inspection Chart" for more detailed
instructions.

Assembly (Fig. 4E)

cAuUTION: Be sure to keep parts clean until
reassembly. Re-wash at reassembly if there i

any occasion to doubt cleanliness - such as
rIJarts dropped or left exposed for eight hours or
onger.

If there is any suspicion of contamination or
any evidence of corrosion, completely flush the
caf hﬁdra,ullc brake system in accordance with
the Chassis Service Manual.

Lubricate rubber, plastic and metal friction
points with Delco Silicone Lube #5459912 (or
equivalent).

Piston and Push Rod

1

eal (13) in push rod (8

To install a new p d seal ( L
U ide down) on a clean bloc

place new seal (r
of wood.

Hold push rod vertically (threaded end up) with
drilled” end of rod resting on shaft end of seal and
then strike threaded end of push rod with soft
hammer to seat seal with its shoulder firmly against
end of push rod.

Dip cup (9} in clean brake fluid and assemble cup
on piston (10) with lip of cup as shown.

Install piston parts éz,through 12) on push rod from
seal end of push rod in ordér shown.

Slide snap ring (7), stop washer (6), bearing (4%with
"0" ring (5) installed in bearing.groove, push rod
seal cup(3), seal retainer %2), retainer ring (12) and
piston assembly (L) on push rod.

Assemble retainer pin (11) through holes in piston
and rod. Secure pin in place with Tetainer n,n? (12),
making certain ring is seated in groove on piston.

ush ro
hber s

Front Shell Assembly to Cylinder (Fig. 3E)

1
2.

3
4,

Place new gasket (3) in groove on flange of
nydraulic cylinder (1).

Assemble front shell (4) to_cylinder, aligning cutout
in shell with porting in cylinder flange.

Assemble capscrew and tighten to 130-230 in. Ihs.

If diaphragm, plate and return spring were
disassembled, install nut (7) and tl?hten to “160-200
in. Ibs., (if nut is undercut, install undercut side
first) then washer &9), dla(i)hragm plate (10), concave
side first, on threaded end of push rod.

Install diaphragm (L1), washer (12) and nut (13) on
push rod, as shown, and securely tighten nuts (7
and 13) to 160-200 in. lbs.

Coat hydraulic cylinder bore with clean brake fluid.
Dip h¥dr,aullc, iston and hearing parts in clean
brake tluid. Slide diaphragm return spring (8) onto
push rod, over hydraulic piston end (large” diameter
of spring first).

7. Seat spring against concave surface of diaphraglm

plate 10?) and” align entire assembly with hydraulic
cylinder bore.

OVERHAUL MANUAL



BRAKES 5-35

INSPECTION CHART

Part Inspect For Corrective Action

Diaphragm Support Plate 1. Cracks, distortion, 1. Clean up or replace.
chipping, damaged lever
seats, pitted or rough

holes.

2. Worn seal surfaces 2. Replace
(tubes).

3. Rough or uneven 3. Replace
valve seat.

4. Open passages and flow 4. Clean
holes.

Poppet Valve 1. Deterioration of rubber 1. Replace

or warped valve face.

Push Rod Assembly 1. Valve: scratches, 1. Do not repair - replace.
dents, distortion, or
corrosion of I[.D. or O.D.
All seats to be smooth
and free of nicks and

dents.
2. Push rod for wear at 2 If worn, replace push rod
piston pin. and pin.
Front and Rear Housings 1. Scratches, scores, pits, 1 Replace, unless easily repaired.

dents, or other damage
affecting rolling or seal-
ing of diaphragm or other
seals.

2. Cracks, damage at ears, 2. Replace, unless easily repaired.
damaged threads on studs.

3. Bent or nicked locking 3. Replace, unless easily repaired.
lugs.
4. Loose studs. 4, Replace or repair.
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8

Carefully insert hydraulic_piston assembly, retainer,
seal and bearing” in cylinder bore. Préss against
dla[)hragm and plate to"compress return spring and
seal stop washer against_ bearing inside hore and
then, using snap ring P_hers, install snap ring (2)
securely in"groove in Cylinder bore.

wWARNING: Make sure snap ring is seated all the way
around its groove hefore reledsing pressure against
return spring.

Control Valve (Fig. 5E)

1

Assemble cup 14) facing up on control valve piston
(5), as shown. If two cups are used, install them on
iston back to back. Then assemble piston, washer
6) and dlaphr_a?m (7) and seat inner bead of
diaphragm in piston groove.

Lay Biston and diaphragm assembly aside.
Assemble Poppet return sprin ill,), vacuum pop[iet
?10) and atmospheric poRpet 14) in valve body (12)
rom opposite Sides, as shown.

Snap poPpet retainer (15) over end of vacuum
poppet stem. Set valve hody with vacuum poppet
down on 1" wooden cube and tap retainer with soft
hammer until it snaps onto stem of vacuum poppet.

Assemble cover (16). securely in groove of valve
body. Assemble ‘spring retdiner Washer (8) and
ermg (9) on end of control valve piston, from end
shown. ‘Insert control valve piston, diaphragm and
%prlng assembly in valve body with springaround
0SSeS.

Press outer head of diaphragm into valve body

groove and, while hoIdingD spring compressed, dip
piston and cup(s) in clean rake fluid.

. Aligen valve body to scribe marks. and assemble

control valve piston carefully in its bore below
hydraulic cylinder bore. Secure valve body with
four capscrews (13).

. Tighten screws to 40-60 in. Ibs. Install fitting and

%,as_ket 2) on end of hydraulic cylinder and tl%hten
itting to 50-85 ft. Ibs. If removed, install Dleed
screw and tighten to 10-15 ft. lbs.

Rear Shell, Control Tube, Hose (Fig. 2E)
L Coat bead of diaphragm or flanges of front. and

rear shells with talcum powder or Delco Silicone
Lube #5459912 (or equivalent) and place rear shell
(6) on diaphragm.

. Align scribe marks on both shells. Make certain

bead of diaphragm is seated in_outer flanges of
both shells and old rear shell in position™while
assembling clamp hand (8) over flanges of shells
and bead of diaphragm. Position openmg in band
45 degrees off vertical center line of Hydrovac on
side away from mounting bracket.

. S(iueeze ends of band together and assemple holt

9).and nut (7). Tap band lightly with soft hammer
while tightening bolt to seat band securely on shells.
After tapping, re-tighten to 40-60 in. Ibs.

Place new seal (2) on control tube (3), as shown

*and assemble hose (4%to tube (5) of rear shell and

to control tube. Attach tube and nut (3) to control
valve body port. Securely tighten to 7-10°ft. Ibs.
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J-4880

J-21183
J-21524
J-21601
J-22657
J-22647
J-22677
J-22733

Special Tools

PiPI

Snap Ring Pliers

Height Gage

Power Piston Remover and Installer
Power Brake Retainer and Installer
Bushing Retainer Socket

Height Gage

Power Cylinder Seal Installer

Seal Installer'and Protector

ibmihS2EShiE3

13

10.
11.
12.
13.
14.
15.
16.

Fig. 6E-Special Tools

J-22805
J-22839
J-22893
J-23101
J-23175
J-23188
J-23337
J-9504
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Power Cylinder Holding Fixture
Front Plate Holding Fixture
Booster Separating Adapter
Power Piston Holding Tool
Control Valve Installer
Secondary Bearing Protector
Power Piston Gage

Power Cylinder Spanner Wrench
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INTRODUCTION

all gasoline engines, has been
condensed using on]%{ ypical”illustrations and procedures
F}except where ‘Specific “illustrations and procedures  will
elp clarify the ope,ratlonz). The similatity of engines,
engine parts and engine sub-assemblies and the resulting
similarity of procedures required to service these_units
should aid the technician in Servicing the many engines.

Many operations outlined in this section, when done as

This sectjon, coverin%

single operations and not part of a general overhaul,
should be performed with the engine in the vehicle.

In order to avoid repetition and to identify the engines

involved in a gparthular procedure, the 307-, 350-, and

400- cu. in. V8 engines are identified as "Small V8%".

\T/ge 454-cu. in. V8 engines are identified as "Mark IV
1SIII
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GENERAL DESCRIPTION

IN-LINE ENGINES

Cylinders are numbered front to rear. Firing order is
1-5-3-6-2- 4 for the L6 engines. Crankshaft rotation as
viewed from the rear is counter-clockwise.

The L6 crankshaft has seven main bearings and the
camshaft has four bearings.

Full pressure lubrication, through a full flow oil filter is
furnished by a %ear-type oil “pump, The distributor
driven by a heljca giear on the camshaft, drives the oil
pump. The main oil gallery feeds oil through drilled
Bassages, to the camshaft and crankshaft to lubricate the
earings, The main oil gallery also feeds the valve lifters
which, throul%h hollow push “rods, feed the individually
mounted rocker arms (fig. 1).

V8 ENGINES

Cylinders are numbered front to rear, 1-3-5-7 on the left
bank and 2-4-6-8 on the right bank. Firing order is, 1-6-
4-3-6-5-7-2. Crankshaft rotation as viewed from the rear
is counter-clockwise.

The crankshaft has five main bearings and the camshaft
has five bearings.

Full pressure lubrication through a full flow oil filter, is
furnished by a qear-type oil” pump. The distributor
driven by a helicd giear on the camshaft, drives the oil
pump. The main oil gallery feeds oil, through drilled
Bassages, to the camshaft and crankshaft to [ubricate the
earings. The valve lifter oil gallery feeds the valve
lifters ~which, through hollow ™ push rods, feed the
individually mounted rocker arms (fig. 2 and 3).

Fig. i—V8 Engine (Typical)
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OIL PRESSURE
SENDING UNIT

Fig. 1—In-Line Engine Lubrication
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6-4 ENGINE

FUEL PUMP PUSH ROD OILING OIL FILTER AND
BY-PASS VALVE

Fig. 2— "Small V8" Engine Lubrication
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TO OIL COOLER
(HI-PERFORMANCE ONLY)

OIL COOLER BY-PASS VALVE "~
(HI-PERFORMANCE ONLY)

OIL FILTER BY-PASS VALVE

CYLINDER WALLS ARE OILED BY
OIL THROWN OFF PRESSURE FED
CONNECTING ROD BEARINGS

CYLINDER WALL AND CAMSHAFT LOBE OILING

OIL FILTER AND DISTRIBUTOR OILING

FUEL PUMP PUSH ROD OILING

CROSS DRILLED MAIN BEARING
JOURNALS WITH HIGH PERFORMANCE
ENGINE ONLY.

CRANKCASE AND CRANKSHAFT OILING VALVE MECHANISM OILING

Fig. 3—"Mark IV V8" Engine Lubrication
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REPAIR PROCEDURES

ENGINE ASSEMBLIES

Disassembly

[EEN
o

12

NOTE: For partial disassembly of the engine
refer to the a?pllcable "Chassis  Service
Manual" under the part or sub-assembly to
be serviced. For complete disassembly of the
en?me (into sub- assemblies) follow the
outline below.

With the_engine mounted on an engine stand
Etransmjssmn and/or clutch housing renioved_ from
he engine), remove the following_ sub-assemblies glf
applicable). Refer to the apMoprlate section of the
applicable "Chassis Service Manual."

—Air Injection Reactor System (with brackets).

—Delcotron (with brackets).

—Accessory Drive Pulley(s) (and belts).

—Water Pump (and by pass hose).

—Fuel Pump (and fuel pump push rod on V8
engines).

—Distributor Cap (with spark plug wires).

—Carburetor (and fuel lines).

—Qil Filter,

—Starter.

—Clutch Pressure Plate and Disc.

—Ground Strap.

—Qil Dip Stick and Oil Dip Stick Tube.

Remove intake and exhaust manifolds.

On In-Line engines, remove push rod covers.

| oosen valve rocker arm nuts undul rogker arms can
be pivoted, then remove push rods and valve lifters.
Place push rods and valve lifters in a rack so they
may he installed in the same location during engine
assembly.

Remove the cylinder head(s).

Using Tool J-23523, remove the torsional damper.
Remove the oil pan.

Remove crankcase front cover.

On the performance engines, remove the oil haffle.

Remove oil pump and screen assembly. On V8
engines, remove the extension shaft.

Check c_onne,ct,inc‘;, rods and caps for cylinder
number identification and if necessary, mark them.
Check cylinder bores for ridge and” if necessary,
remove ridge.

Remove connecting rod caps and using connecting
rod guide set, Tool J-523 53/8") or J-6305 (11
3%'%' pﬁsh connecting rod and piston assemblies out
of block.

13

NOTE; It will be necessary to turn the
crankshaft to disconnect and remove some of
the connecting rod and piston assemblies.

Remove the camshaft as follows:

cauTion: Use care in removing camshaft to
avoid damaging bearings.

WITH TIMING CHAIN (V8)
—Remove camshaft sprocket holts then remove

camshaft sprocket and timing chain.

NOTE: Sprocket is a light press fit on
camshaft. To dislodge, tap” lightly on lower
ﬁdge of camshaft Sprocket with a plastic
ammer,

—Install two 5/16-18 bolts in camshaft sprocket bolt

holes and carefully remove camshaft.

WITH TIMING GEAR (In-Line)
—Remove camshaft thrust plate screws (through

holes in camshaft gear), then remove camshaft and gear
as an assembly.

14,

15
16.
i

Remove the flywheel.

NOTE: Refer to Truck Chassis Service
Manual for removal and installation proce-
dures of 292 cu. in. engine flywheel.

Remove main bearing caps and lift crankshaft out
of cylinder block.

Remove rear main bearing oil seal from cylinder
block and rear main bearing cap.

Discard all gaskets and seals removed during
engine disassembly.

NOTE: For further disassemblg,
and nspection refer to the part
assembly to be serviced.

cleaning
or sub-

Assembly

1

NOTE: For inspection, repair, assembly or
replacement of any engine part or "sub-
assembly refer to this, section under the part
or sub-"assembly being serviced. Use new
gaskets and seals'on engine assembly.

Install the crankshaft as follows:

a.Install rear main bearing oil seal in cylinder
block and rear main bearing cap groaves.” Install
with lip of seal toward front of engine. Where
seal has two lips install lip with helix towards
front of engine.

b. Lubricate lips of seal with engine oil. Keep oil
off parting line surface.

¢. Install main bearinPs in cylinder block and main
bearing caps then fubricate bearing surface with
engine oil.
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o

Install crankshaft, being careful not to damage
bearing surfaces.

e. Apply a thin coat of brush-on type oil sealing
compound to block mating surface and corre-

sPonding surface of ca? only 1fig. 4). Do not
allow sealer on crankshaft or Seal lip.

f. Install main bearing caps with arrows pointing
toward front of engine.

0. Torque all exce;%t rear main hearing cap_bolts to
specifications, Torque rear main “bearing cap
bolts to 10-12 ft. Ibs, then tap_ end of crankshaft,
first rearward then forward with a lead hammer,
This will line up rear main bearlnP and
crankshaft thrust surfaces. Retorque all” main
bearing cap bolts to specifications.

h. Measure crankshaft end play with a feeler
gauge. Force crankshaft forward and measure
clearance between the front of the rear main
bearing and the crankshaft thrust surface. Refer
to Figure 42.

Install flywheel and torque to specifications. A wood
block placed between the crankshaft and cylinder
block will prevent crankshaft from rotating.

NOTE: Align_dowel hole in flywheel with
dowel hole in crankshaft. On vehicles
equipped with automatic transmissions, in-
stall” flywheel with the converter attaching
pads towards transmission.

Install the camshaft as follows:

NOTE: Whenever a new camshaft or new
lifters are installed, lubricate camshaft lobes
and_ foot of lifters with "Molykote" or its
equivalent.

WITH TIMING CHAIN (V8)

a. Install two 5/16-18 holts in camshaft bolt holes
then lubricate camshaft journals with engine oil

APPLY
SEALANT

TO SHADED
AREAS ONLY

Fig. 4—Sealing Bearing Cap and Block

ENGINE 6-7

and install camshaft, being careful not to
t{gngaﬂe bearings (fig. 5). Remove the two 5/16-
olts,

Install timing chain on camshaft sprocket then
align. marks on camshaft and crankshaft
sprockets and connect chain to crankshaft
sprocket. Align dowel on camshaft with dowel
hole in camshaft sprocket and install sprocket
on camshaft (fig. 6).

cauTion: Do not hammer camshaft sprocket
onto camshaft. This may loosen camshaft rear
expansion plug.

Fig. 5—nstalling Camshaft

Fig. 6—Timing Sprocket Alignment Marks
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C.

d

Draw camshaft sprocket onto camshaft, using
the mounting ~bolts. Torque bolts o
specifications.

Lubricate timing chain with engine oil.

WITH TIMING GEAR (In Line)

a

d.

Lubricate camshaft journals with en?me oil
then rotating crankshaft and camshaft so that
marks on gears will line up, install camshaft and
%ear_ assembly; being careful not to damage
earings (fig. 7).

Check camshaft and crankshaft gear run out
with a dial indicator (fig 8). The camshaft gear
run out should not" éxcéed .004", and “the
crankshaft gear run out should not exceed .003".

Check the backlash. between the timing ?ear
teeth with a dial indicator 6f| . 9). The backlash
sggglld be not less than .004" nhor more than

Lubricate timing gears with engine oil.

4. Install connecting rod and piston assemblies as
follows:

a.

Install connectlnq, rod bearings in connecting
rods. and connectiong rod_ caps then lubricate
bearings, pistons, piston. rings, connecting rod
bolts and cylinder walls lightly with engine il

Install connectln% rod quide set Tool J-5239 (3/
8") or Tool J-6305 (1 /32"3 on connecting rod
bolt and using Tool J-8037 to compresS the
n,ncI;s, install number one connecting rod and
ﬁls on assembly in its resgectlve bore. Use a
ammer handlé and light blows. Hold the rmE
comf)ressqr firmly against the cylinder bloc
until all piston ririgs Have entered the bore.

cAUTION: Be sure ring gaps are properly

TIMING
MARKS

THRUST

SCREWS

Fig. 7-Timing Gear Alignment Marks

Hg 8—Checking Timing Gear Runout

Fig. 9—Checking Timing Gear Backlash

positioned on piston and piston is properly

5

C.

ositioned in cylinder block. Refer to" Figures
7,59 and 60.

Remove connecting rod quide set then install
connecting rod cap and torque nuts to specifica-
tions. Repeat Step b and ¢ for the-remaining
connecting rod and piston assemblies.

d. Measure _connecting rod side clearance (see

specifications). Measure between connecting rod
caP and side of crankpin on In Line engines
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6.

1.

8.

and between connecting rod caps on V8 engines.
Refer to Figures 46 and 47.

Install oil pump and screen assembly (and extension
shaft on V8 en?mes). On hi-performance engines,
install the oil baifle.

Install the crankcase front cover as follows:
IN-LINE ENGINES

a.

Lubricate seal lip with engine oil then install
crankcase front cover aligriing Tool J-23042 in
seal (fig. 10).

Place crankcase_ front cover gasket in position

on cover, then install crankcase front cover on

cylinder block and torque bolts to specifications.
emove tool.

V8 ENGINES
a.

Place crankcase front cover gasket in position
over dowel pins on cylinder block.

b. Lubricate seal lip with enging_ oil then place

crankcase front cover in position over dowel
pins and torque holts to specifications.

Install the oil pan as follows:

a
b.
C.

d.

Install side gaskets on cylinder block. Do not use
sealer.

Install oil pan rear seal, in _groove in rear main
bearing cap, with ends butting side gaskets.

Install oil pan front seal, in crankcase front
cover, with ends butting side gaskets.

Install oil pan and torque bolts to specifications.

Install torsional damper as follows:

CAUTION: The inertia welght section of the
torsional damper is assembleg _

rubber tyPe material. The installation proce-
dures (wi

movement 0 _
hub will destroy the tuning” of the torsional
damper.

to the hub with a

h Proper tool) must be followed or

the inertia weight section on the

DRIVE ON TYPE (Without Retaining Bolt)

a.

Coat front cover seal area (on damper) with
engine oil.

Fig. 10—Centering Tool in Cover (In-Line)

ENGINE 6-9

. Attach damﬁer Installer Tool J-22197 to

damper, Tighten flntgers of tool to prevent
weight from“moving (fig. 11).

Position damper on crankshaft and drive into
position using J- 5590 until it bottoms against
crankshaft géar or sprocket (fig. 11). Rémove
Installer too

Coat front cover seal contact area (on damper)

~ with engine oil,

Place damper in position over key on

" crankshaft.

Using Tool J-23523 pull damper onto crankshaft

(% 12).

CAUTION: Install bolt in crankshaft with
sufficient thread engagement (min. 1/2").

Fig. 11—Installing Torsional Damper (Drive on Type)

Fig. 12—Installing Torsional Damper (Pull on Type)
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9.

d.  Remove tool from crankshaft.

e. Install damper retaining bolt and torque to
specifications.

Install cylinder head(s) as follows;

CAUTION: The Pasket surfaces on both the
head and the block must be clean of any
foreign matter and free of nicks or heav?é
scratches. Cylinder holt threads in the bloc
and threads on the cylinder head bolts must be
cleaned. (Dirt will effect holt torque).

a. On en(‘;lnes usm_%; a STEEL gasket, coat both
sides of gasket with sealer, spread the sealer thin
and even. Too much sealer may hold the beads
of the gasket away from the head or block. One
method o ap?lylng the sealer that will assure

the proper coat is with the use of a paint roller.

CAUTION: Use no sealer on engines using a
composition STEEL ASBESTO S'gasket.

b. Place the gasket in position over the dowel pins,
with the bead up.

¢. Carefully guide cylinder head into place over
dowel pins-and gasket,

d. Coat threads of cylinder head bolts with sealing
compound and install finger tight.

e. Tighten cylinder head bolts a little at a time in
tofque sequence shown in Flgure 77 until the
specified ‘torque is reached. (See Engine

0rques.)

NOTE: All engines using composition STEEL
ASBESTOS gaskets must have the cylinder
head retorqued after engine warm-up.

loj* Instill valve lifters and push rods, Install in the

11

12
13

14,

, same location from which removed during engine

disassembly.

NOTE: Whenever new valve lifters and/or
rocker arms and balls are being installed coat
foot of valve lifters and surfaces of rocker
arms and balls with "MOLYKOTE" or its
equivalent,

Install valve rocker arms, rocker arm balls and nuts
and tighten rocker arm nuts until all push rod end
play is'taken up.

On In-Line engines, install push rod covers.

Install intake and exhaust manifolds, Torque to
specifications _in the sequence outlined under
"Torque Specifications” Figure 77.

Install the following sub-assemblies_ (if applicable)
aMs outlllllned in the applicable "Chassis™ Service
anual”.

—Qil Dip Stick Tube and Qil Dip Stick
—Ground Strap
—Clutch Pressure Plate and Disc

15,
16.

1

—Starter

—Oil Filter (new)

—Carburetor and Fuel Lines

—Distributor Cap (with spark plug wires)

—Fuel Pump (and fuel pump push rod on V8
engines)

—Water Pump (and by pass hose)

—Accessory Drive Pulley(s) (and belts)

—Delcotron (with brackets)

—Air Injection Reactor System (with brackets)

Adjust all belts as necessary.

Adjust valves as outlined under Valve Mechanism,
Installation and Adjustment in the applicable
"Chassis Service Manual".

Attach engine lift at engine lift brackets.
CYLINDER HEAD ASSEMBLIES

Disassembly
1 With c>(linder head removed, remove valve rocker

arm nu
done).

Using Tool J-8062, compress the valve springs (fig.
13) @nd remove valve keys. Release the compressor
tool and_remove rotators or spring caps, spring
shields (if so equipped) springs and Spring damper,
then remove oil seals and valve spring shims.

Remove valves from cylinder head and place them
in a rack in their proper sequence so that they can
be assembled in their original positions.

s, balls and rocker arms (if not previously

Cleaning
L Clean all carpon fron} combustion chambers and

valve ports using Tool J-8089 (fig. 14).

Fig. 13—Compressing Valve Spring
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4,
5.

Fig. 14—Cleaning Combustion Chambers

Thoroughly clean the valve guides using Tool
J-8101 ?flg. 15).

Clean all carbon and sludge from push rods, rocker
arms and push rod guides.

Clean valve stems and heads on a buffing wheel.

Clean carbon deposits from head gasket mating
surface.

Inspection
L Inspect the cylinder head for cracks in the exhaust

2,

Ports, combustion chambers, or external cracks to
he water chamber.

Inspect the valves for burned heads, cracked faces
or damaged stems.

NOTE: Excessive valve stem to bore clear-
ance will cause excessive oil consumption and
may cause valve breakage. Insufficient clear-
ance will result in noisy and sticky function-
ing of the valve and disturb engine
smoothness.

Measure valve stem clearance (fig. 16) as follows:
Clamp a dial indicator on one side of the cylinder
head rocker arm cover gasket rail, locating the

Fig. 15—Cleaning Valve Guides

ENGINE 6-11

indicator so that movement of the valve stem from
side to side (crosswise to the head) will cause a
direct movement of the indicator stem. The
indicator stem must contact the side of the valve
stem just above the valve ?mde. With the valve
head dropped about 1/16" off the valve seat; move
the stem of the valve from side to side using light
pressure to optain a clearance reading. If clearance
exceeds specifications it will be necessary to ream
valve quides for oversize valves as outlined.

4. Check valve_spring tension with Tool J-8056 spring
tester (fig. 17).

NOTE: Springs should be compressed to the
specified _ height and_ checked aqalnst the
specifications ~chart. SBrlngs should be re-
Flaced if not within 10 [bS. of the specified
oad (without dampers).

5 Inspect rocker arm studs for wear or d,ama(TJe.
Inspect push rod guides on Mark IV V8 engines Tor
wear or damage.

Repairs

Rocker Arm Studs and Push Rod Guides

Mark IV and 350 cu. in. High Performance

The push rod guides are related to the cylinder head by
the rocker arm studs (fig. 18). Replace Where necessary
and torque rocker arm studs to specifications.

NOTE: Coat Threads on cylinder head end
of rocker arm studs with sealer before
assembling to cylinder head.

Fig. 16—Measuring Valve Stem Clearance
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Fig. 17—Checking Valve Spring Tension
In-Line and Small V8

Rocker arm studs that have damaged threads or are
loose in cylinder heads should be “replaced with new
studs available in .003" and .013" oversize. Studs may be
installed after reaming the holes as follows:

1 Remove old.stud by placing Tool J-5802-1 over the
stud, installing nut” and flat washer and removing
stud by turning nut (fig. 19).

2. Ream hole_for oversize stud using Tool J-5715 for
.003" oversize or Tool J-6036 for 013" oversize (fig.

20).

CAUTION: Do not attempt to install an
oversize stud without reaming stud hole.

3. Coat press-fit area of stud with hxpoid axle
lubricant. Install new stud, using Tool J-6880 as a
guide. Gauge should bottom on fiead (fig. 21).

Fig. 19—Removing Rocker Arm Stud (In-Line and
"Small V8")

Fig. 18—Rocker Arm Stud and Push Rod Guide

Fig. 20—Reaming Rocker Arm Stud Bore (In-Line
and "Small Vv8")

Valve Guide Bores

Valves with oversize stems are available (see Specifica-
tions). To ream_the valve guide hores for oversize valves
use Tool Set J-5830 (In-Line and "Small V8") or J-7049
(Mark 1V V8) (fig. 22

Valve Seats

Reconditioning the valve seats is very important, because
the se,atlnq of 'the valves must be pérfect for the engine
to deliver the power and performance built into it

Another_important factor is the cooling of the valve
heads. Good contact between each valveand its seat in
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Fig. 21 —Installing Rocker Arm Stud (In-Line and
"Small V8")

the head is imperative to insure that the heat in the valve
head will be properly carried away.

Several different types of equipment are available for
reseating valves seats. The recommendations of the
manufacturer of the equipment beln? used should be
carefully followed to attain proper results.

Regardless, of what type of equipment is used, however,
it IS essential that valve guide bores be free from carbon
or dirt to ensure proper centering of pilot in the guide.

L Install expanding pilot in the valve guide bore and
expand pilot.

2. Place rou?hing stone or forming stone over pilot
and just clean"up the valve seat. ‘Use a stone cut to

specifications.
3. Remove rou%hi_n _stone or forming stone from
pilot, place Tinishing stone, cut to “specifications,

over pilot and cut {ust,enough metal from the seat
to provide a smooth finish. "Refer to specifications
and Figure 23

4. Narrow down the valve seat to the specified width.
NOTE: This operation is done hy gzrinding

the port side with a 30 degree storie to lower
seat and a 60 degree stone o raise seat.

5. Remove expanding pilot and clean cylinder head
carefully to' remove all chips and grindings from
above operations.

6. Measure valve seat concentricity (fig. 24).

NOTE: Valve seats should be concentric to
within .002" total indicator reading.

Valves

Valves that are pitted can be refaced to the proper angle,
insuring correct relation between the head and stem on a
valve refacing mechanism. Valve stems which show

ENGINE 6-13

Fig. 22—Reaming Valve Guide

excessive wear, or valves that are warped excesswelg
should be replaced. When a valve head which is warpe
excessweIY is refaced, a knife edge will be ground on
Part or all of the valve head due to the amount of metal
hat must be removed to completely reface. Knife edges
lead to breakaﬁ,e, burning or Pre-|gn|t|on due to heat
Iocallzln? on this knife edge. If the edge of the valve
helad is Tess than 1/32" thick after grinding, replace the
valve.

Several different_types of equipment are available for
refacm% valves. The recommendations of the manufac-
turer of the equipment beln? used should be carefully
followed to attain proper results.

L If necessary, dress the vaIv_e,refacm% machine
grlndlng wheel to make sure it is smooth and true.
et chuck at angle specified for valve. Refer to
specifications and”Figure 23.

2. Clamp the valve stem in the chuck of the machine.

3. Start the grinder and move the valve head in line
with the grinder wheel.

4, Turn the feed screw until the valve head just
contacts wheel. Move valve back and forth across
the wheel and requlate the feed screw to provide
light valve contact.

5. Continue grinding until the valve face is true and
smooth all"around the valve. If this makes the valve
head thin (1/32" min.) the valve must be replaced
as the valve will overheat and burn.

6. Remove valve from chuck and place stem in "V"
block. Feed valve squarely against grinding wheel
to grind any pit from rocker arm end of stem.

NOTE: Only the extreme end of the valve
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250 & 292 LIQUID PETROLEUM
GAS TRUCK ENGINES HAVE
ALLOY CAST INLET AND
EXHAUST VALVE SEAT INSERTS

PARALLEL
INLET & EXHAUST VALVES 250 & 292
LPG TRUCK ENGINES

350 LIQUID PETROLEUM

GAS TRUCK ENGINES HAVE
ALLOY CAST INLET AND
EXHAUST VALVE SEAT INSERTS

INTERFERENCE

INLET & EXHAUST VALVES 350
LPG TRUCK ENGINES

EXHAUST VALVE SEATS
ARE INDUCTION HARDENED

CYLINDER HEAD

SEAT 4y 4y 4y
VALVC

FACE
INTERFERENCE

INTAKE & EXHAUST VALVES ALL 6-CYL.
SMALL V-8 & MARK IV V-8 PASSENGER CARS

350 ENGINES
HAVE ALLOY CAST IRON
EXHAUST VALVE SEAT INSERTS

n PARALLEL
EXHAUST VALVES 350 TRUCK ENGINES

Fig. 23—Relation of Valve and Seat Angles

stem is hardened to resist wear. Do not grind
end of stem excessively.

7. After cleaning valve face and cylinder head valve
seat of grinding particles, make pencil marks about
1/4" apart across the valve face, place the valve in
cylinder head and give the valve 1/2 turn in each
d|5ectlon while exerting firm pressure on head of
valve.

8. Remove valve and check face carefully. If all pencil

Fig. 24—Measuring Valve Seat Concentricity

marks have not heen removed at the point of
contact with the valve seat, it will be necessary to
repeat the refacing operation and again recheck for
proper seating.

9. Grind and check the remaining valves in the same
manner.

Assembly
L Insert a valve in the proper port.

2. Assemble the valve spring and related parts as
follows:

[n-Line and "Small V8"

CAUTION: On engines using exhaust valve
rotators, make suré that the proper (shorter)
springs are used on exhaust valves.

a. Set the valve sprin? shim, valve spring (with
damper_ if used), valve shield and valve“cap or
rotator in place (fig. 25).

b.  Compress the spring with Tool J-8062.

¢. Install oil seal in the lower ?roove of the stem,
making sure that the seal is flat and not twisted.

d. Install the valve locks and release the compres-
sor tool, making sure that the locks seat properly
in the upper groove of the valve stem.

Mark IV V8 _ . .
a. Install valve spring shim on valve spring seat
then install a new Valve stem oil seal over valve
and valve guide.

b. Set the valve spring (with damper), and valve
cap in place (fig. 26).
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LOCKS\~A

SHIELD
SPRING—» "yp
* DAMPER

* NOT USED ON 250 CU. IN. L6

Fig. 25—Valve Spring Installation (In-Line and
"Small Vv8")

¢. Compress the spring with Tool J-8062.
d. Install the valve locks and release the comFres-

sor tool, making sure the locks seat proper
the groove of thie valve stem.

NOTE: Grease may be used to hold the locks
in place, while releasing the compressor tool.

Install the remaining valves.

On In-Line and "Small V8" engines check each
valve stem oil seal by placing Valve Seal Leak
Detector (TooI_J-23994¥ over the end of the valve
stem and against the cap. Oﬁerate the vacuum
g%mp and make sure no air leaks past the seal (fig.

y in

Check the installed height of the valve springs,
using a narrow thin scale. A cutaway{ scale will hélp
(fig. 28). Measure from the top of the shim or the

Fig. 27—Checking Valve Stem Oil Seals

ENGINE 6-15

Fig. 26—Exhaust Valve Spring Installation ("Mark IV
va")

spring seat to the top of the valve spring or valve
spring shield glg. 29). If this is found to exceed the
specified height, install a valve spring seat shim
app_rommatel%_ 1/16™ thick, At no time should the
spring be shimmed to_give an installed height
undef the minimum specified.

GRIND OUT THIS PORTION

TR, e IMPIZGIE o e e T T TTTT ATYIP

2 3 4 5 6

Fig. 28—Cutaway Scale

Fig. 29—Measuring Valve Spring Installed Height
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Push Rod Seat
Retainer

. Lifter Body 6

Plunger

|
2
3 Metering Valve 7
4 Check Ball 8 Check Ball Spring
5

Check Ball Retainer 9. Plunger Spring

Fig. 30—Hydraulic Valve Lifter

VALVE LIFTERS
Disassembly ,

L Hold the plunger down with a push rod, and
using the blade of a small screw driver, remove
the push rod seat retainer.

2. Remove the push rod seat and metering valve
(fig. 30).

3. Remave the plunger, ball check valve assembly
and the plunger spring.

4. Remove the ball check valve and spring hy
pr,¥|nﬂ] the ball retainer loose from the plunger
with fne blade of a small screw driver (fig. 31).

Cleaning and Inspection

,Thorouthy clean all ;f)arts in cleaning solvent, and
inspect them carefully. It any parts are damaged or worn

Fig. 31—Removing Ball Check Valve

the entire lifter assembly should be replaced. If the lifter
hody wall is scuffed or ‘worn, inspect the cylinder block
[ifter bore, iIf the bottom of the lifter is scuffed or worn
inspect the camshaft lobe, if the push rod seat is scuffed
or worn inspect the push rod. An additive containing EP
lube, such as EQS, should always be added to crankcase
oil for run-in when any new camshaft or lifters are
installed. All damaged or'worn lifters should be replaced.

Assembly

L Place the check hall on small hole in bottom of the
plunger.

2. Insert check hall sprin(]; on seat in ball retainer and
Blace retainer over ball so that spr,mlg rests on the
all. CarefuIIY press the retainer info

position in
glzt)mger with

he blade of a small screw driver (fig.

3. Place the Plunger spring over the ball retainer and
slide the lifter body over the spring and plunger,
being careful to line up the oil feed holes in ‘the
lifter” body and plunger.

4. Fill the assembly with SAE 10 oil, then insert the
end of a_1/8" drift pin into the p]un%er and %ress
down solid. At this E’O'”-t oil holes in the lifter body
and plunger assembly will be aligned (fig. 33).

CAUTION: Do not attempt to force or pump
the plunger.

5. Insert a 1/16" drift pin through both oil holes to
hold, the plunger down against the lifter spring
tension (fig. 33).

Flzoem_(l)ve the 1/8" drift pin, refill assembly with SAE
oil.

Fig. 32—Installing Ball Check Valve
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Vs" DRIFT PIN

OIL FEED HOLE

V\t" DRIFT
PIN

Fig. 33—Assembling Hydraulic Lifter

1 ér&?tall the metering valve and push rod seat (fig.

8. Install the push rod seat retainer, press down on the
?ush rod seat and_remove the 1/16" drift pin from
he oil holes. The lifter is now  completely
assembled, filled with oil and ready for installation.

NOTE: Before _installing lifters, coat the
bottom of the lifter with” "Molykote" or its
equivalent.

OIL PUMP

The oil pump consists of two gears and a pressure
regulator valve enclosed in a two-piece housing. The oil
Bump is driven by the distributor shaft which™is driven
y a helical gear on the camshaft,

A baffle is incorporated on the Eiecku screen 1o
eliminate pressure foss due to sudden Surging stops.

Disassembly

REFER TO FIGURES 34, 35 AND 36

L Remove the pump cover attaching screws, the pump
covl?rt and on In-Line engines” the pump cover
gasket.

NOTE: Mark,ﬁear teeth so they may be
reassembled with the same teeth indexing.

2. Remove the idler %ear and the drive gear and shaft
from the pump body.

3. Remove the pressure requlator valve retaining pin,
pressure requlator valve and related parts.

4. If the pickup screen and pipe assembly need
replacing, mount the pump in a soft-jawed vise and
extract pipe from pump.

. Pressure Regulator
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. Cover Gasket

6
Valve 7. ldler Gear
. Pressure Regulator 8. Drive Gear and Shaft
Spring 9. Pump Body
. Retaining Pin 10. Pickup Screen and
. Screws Pipe

. Pump Cover

Fig. 34—O0il Pump (L6 Engine)

CAUTION: Da not disturb the pickup screen on
the pipe. This is serviced as an assembly.

Cleaning and Inspection

1
2,
3

Wash all J)ar,ts in cleaning solvent and dry with
compressed air.

Inspect the pump body and cover for cracks or
excessive wear.

Inspect pump gears for damage or excessive wear.

Check the drive gear shaft for looseness in the
pump body.

Inspect inside of pum? cover for wear that would
permit oil to leak past the ends of the gears.

Inspect the pickup screen and pipe assembly for
damage to screen, pipe or relief grommet.

Check the pressure regulator valve for fit.
NOTE: The pump gears and bhody are not
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1. Shaft Extension 7. Pressure Regulator
2. Pump Body Spring
3. Drive Gear and Shaft 8. Retaining Pin
4. idler Gear 9. Screws
5. Pump Cover 10. Pickup Screen and
6. Pressure Regulator Pipe
Valve
Fig 35—Oil Pump ("Small Vv8")
serviced separately. If the pump gears or
body are damaged or worn, replacément of
the entire oil pump assembly is necessary.
Assembly

REFER TO FIGURES 34, 35 and 36

If the pickup screen and pi_Pe assembI)( was
removed, it should be replaced with a new part. Loss
of press fit condition could result in an air leak and
loss of oil pressure. Mount the pump in a soft-
LFwed vise, apply sealer to end of pipe, and usm%
00l J-8369 for “Small V8" (flq. 37).or Tool J-2214
for "Mark 1V V8" (fig. 38) tap
a plastic hammer.

CAUTION: Be careful of twisting, shearing or

he pipe in place with

Fig. 37—Installing Screen ("Small V8")

S A

M2

Shaft Extension 8. Pressure Regulator

Shaft Coupling Valve

Pump Body 9. Pressure Regulator
Drive Gear and Shaft Spring

Idler Gear 10. Washer

Pickup Screen and 11. Retaining Pin

Pipe 12. Screws

Pump Cover

Fig. 36—0il Pump ("Mark IV V8")

Fig. 38—lInstalling Screen ("Mark IV V8")

collapsing pipe while installing in pumB.
Pickup screen on In-Line engines. must De
partalllleldto bottom of oil pan when oil pump is
installed.

Ins%all the pressure regulator valve and related
parts.

Install the drive gear and shaft in the pump body.

Install the idler gear in the pump body with the
smooth side of gear towards pump cover opening.

Install the pump cover (with new gasket on In-Line
engines) and torque attaching screws to
specifications.

Turn drive shaft by hand to check for smooth
operation.
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MAIN BEARINGS

Main bearings are of the precision insert type and do
not utilize shim for adjustment. If clearances are found
to he excessive a new bearing, both upper and lower
halves will he required. Bearings are available in
standard size and .001", .002", .009", .010",.020" and
030" undersize.

Selective fitting of both rod and main bearlnq INserts 1s
necessary in “production in order to obtain close
tolerances, For this reason you ma% find one half of a
standard insert with one half of a .001" undersize insert
which will decrease the clearance .0005" from using a
full standard bearing.

When. a production crankshaft cannot be precision fitted
by this method, it is then ground .009" undersize on
main journals only. A .009" undersize bearing and .010"
undersize bearing may be used for precision fitting in
the same manner as previously described. Any engine
fitted with a .009" undersize crankshaft will be
identified by the following markings.

« ".009" will be stamped on the crankshaft
_countelrwelght forward of the center main
journal.

o A fi?ure "9" will be stamped on the block at the
left Tront oil pan rail.

NOTE: If, for any reason, main hearing caps
are replaced, shimming may be nece_ssar?/.
Laminated shims for each cap are available

for service, Shim requirement will be
determined by bearing clearance.

Inspection

In general, the lower half of the bearing (except No. 1

bearing) shows a greater wear and the most distress from
fatigug.” If upon inspection the lower half is suitable for
use, it can be assumed that the upper half is also
satisfactory. If the lower half shows evidence of wear or
damage, ‘hoth upper and lower halves should be
(r)etﬁlearc%gifNever replace one half without replacing the

Checking Clearance

To obtain the most accurate results with "Plastigage”, (or
its equivalent) a wax-like plastic material which will
compress evenly between “the bearing and journal
surfaces without damaging either surface,  certain
Precaut!ons should be obServed. If the en%me_ls out of
he vehicle and upside down, the crankshart will rest on
the upper bearings and the total clearance can be
measured between the lower b,earln% and journal. If the
engine is to remain in the vehicle, the crankshaft should
be supported both front and rear (damper and flywheel)
to remove the clearance from the upper bearing. The
total clearance can then be measured between the lower
bearing and journal.

NOTE; To assure the proper seatinq of the
crankshaft all bearing cap holts should be at

)
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their specified torque. In addition, prepara-
tory to checking fit of bearings, the surface of
the crankshaft journal and bearing should be
wiped clean of oil.

With the oil pan and oil pumg removed, and
starting with the rear main Dbearing, remove
baearlng cap and wipe oil from journal and bearing
cap.

Place a piece of gauping plastic the full width of
the bearing ES arallel” t0 the crankshaft) on the
journal (fig." 3 )D

cauTion: Do not rotate the crankshaft while

the gauging plastic is between the bearing and
journal.

Install, the bearing cap and evenly torque the
retaining bolts to specifications.

Remove bearing cap. The flattened gauging Rlastic
will beI found adhering to either the bearing”shell or
journal.

On the edge of gauging plastic envelope there is a
graduated scale which 1s correlated in thousandths
of an inch. Without removing the gauging plastic,
measure its compressed width (at the widest point)
with the graduations on the gauging plastic
envelope (fig. 40).

NOTE: Normally, main bearing journals
wear evenly and are not out-0f-" round.
However, if a bearing is being fitted to an
out-of-round journal (.001" max.), be sure to
fit to the maximum diameter of the journal:
If the Dbearing is fitted to the minimum
diameter and ~the journal is out-of-round

Fig. 39—Gauging Plastic on Journal
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10

Fig. 40—Measuring Gauging Plastic

.001", interference between the bearing and
journal will result in rapid bearing failure. If
the flattened gau |n% plastic taéJ_ers toward
the middle or ends, there is a difference in
clearance mdmatmg taper, low spot or other
irreqularity of the bearing or journal. Be sure
to measure the journal with a micrometer if
the flattened gauging plastic indicates more
than .001" difference.

If the be,arm(% clearance is within specifications, the
bearing insert is satisfactory. If the clearance is not
within~ specifications, replace the insert.. Always
replace both upper and lower insert as a unit,

NOTE: 'If a new bearing cap is being
installed and clearance is "less than ,001'
inspect for burrs or nicks; if none are found
then install shims as required.

A standard, .001" or .002" undersize bearing may
produce the proper clearance. If not, it will be
necessary to regrind_the crankshaft journal for use
with the next undersize bearing.

Proceed to the next bearing. After all bearings have
been checked rotate the crankshaft to see that there
IS N0 excessive drag.

Measure crankshaft end play (see specifications) by
forcing the crankshaft to “the "extreme front
BOSIt_Ion. Measure at the front end of the rear main
earing with a feeler quage (fig. 41).

Install a new rear main bearing oil seal in the
cylinder block and main bearing cap.

Fig. 41—Measuring Crankshaft End Play

Replacement

NOTE: Main bearin%s may be re?Iaced with
or without removing the crankshaft.

With Crankshaft Removal

1
2.

3

4,

Remove and inspect the crankshaft.,

Remove the main bearings from the cylinder block
and main bearing caps.

Coat bearing surfaces of new, correct Size, main
bearings with oil and install in the cylinder block
and main bearing caps.

Install the crankshaft.

Without Crankshaft Removal

1

2

With oil pan, oil pump and spark plugs removed
remove cap on main bearing requiring replacement
and remove bearing from cép.

On the In-Line engine crankshaft, the rear main
journal has no oil” hole. Replace the rear main
bearing upper half as follows:

a. Use a small drift punch and hammer to start the
upper bearing half rotating out of block.

b. Use a pair of pliers ?with taped jaws) to hold
the bearing thrust surtace to the oil slinger and
rotate the Crankshaft to remove bearing (fig 42).

¢ Oil new selected size u%per bearing and  insert
plain (unnotched) end between crankshaft and
Indented or notched side of block.

d. Use pliers as in removing to rotate bearing into
place. The last 1/4 movement may be done by
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Fig. 42—Replacing Upper Main Bearing (In-Line)

hoIding_{ust the slinger with the pliers or tap in
place with a drift punch.

3. All other crankshaft journals (In-Line and V8) have
19|I”holes. Replace the main bearing upper half as
ollows:

a. Install a main bearing removing and installing
tool in oil hole in crankshaft journal.

NOTE: If such a tool is not available, a cotter
pin may be bent as required to do the job.

b. Rotate the crankshaft clockwise as viewed from
the front of engine. This will roll upper bearing
out of block.

¢ Qil new selected size quer bearing and insert
Plaln unnotched) end . between crankshaft and
ndented or notched side of block, Rotate the
bearmq(mto place and remove tool from oil hole
in crankshaft journal.

4. Oil new lower bearing and install in bearing cap.

5 Install main bearing cap with arrows pointing
toward front of engine.

6. Torque main hearing cap holts to specifications.

CONNECTING ROD BEARINGS

Connectm? rod bearings are of the precision insert type
and do not utilize shims for adjustment. DO NOT FILE
RODS OR ROD CAPS. If clearances are found to be
excessive a new bearing will be required. Bearings are
available in standard size and .001" and .002" undersize
for use with new and used standard size crankshafts, anu
in .010" and .020" undersize for use with reconditioned
crankshafts.
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Inspection and Replacement

L With oil pan and oil pump removed, remove the
connecting rod cap and bearing.

2. Inspect the bearinﬁ for evidence of wear or
dr?srm?eed )(Bearmgs showing the above should not be
| .

3. Wipe the bearings and crankpin clean of oil.

4, Measure the crankpin for out-of-round or taper
with a micrometer. If not within specifications
replace or recondition the crankshaft. If within
specifications and a new bearing is to be installed,
measure the maximum diameter of the crankpin to
determine new bearing size required.

5 If within specifications measure new or used
bearing clearances with Plastigage or its equivalent.

NOTE: If a bearing is being fitted to an out-
of-round crankpin, be sufe to fit to the
maximum diameter of the crankpin. If the
bearln% is fitted to the minimum diameter
and the crankpin is out-of-round .001",
interference between the bearing, and crank-
pin will result in rapid bearing failure.

a. Place a piece of gau%ing plastic the full width of
5&}3 crankpin (parallel "to the crankshaft) (fig.

b. Install the bearing in the connecting rod and
cap.

¢. Install the bearing cap and evenly torque nuts to
specifications.

CAUTION: Do not turn the crankshaft with the
gauging plastic installed.

Fig. 43—Gauging Plastic on Crankpin
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d. Remove the bearing cap and using the scale on
the gauging . plastic envelope, “measure the
gg)uglng plastic width at the widest point (fig.

6. If the clearance exceeds specifications, select a new,
correct size, bearing and remeasure the clearance.

7. Coat the bearing surface with oil, install the rod cap
and torque nuts to specifications.

8  When all connecting rod bearings have been
installed tap each rod lightly (parallel to the
crankpin) to make sure they have clearance.

9. Measure all connecting rod side clearances (see
speuflcatlons?(, between the_connecting rod caf and
Slde Of cran pln. on ln'l-me engmes (flg 5) .Or Fig. 45—Measuring Connecting Rod Side Clearance
Eg)tween connecting rod caps on” V8 engines (fig. (In-Line)

CONNECTING ROD AND
PISTON ASSEMBLIES

Removal

L With oil pan, oil pumP and cylinder head removed,
use . riqge reamer to remove any ridge and/or
deposits fiom the upper end of the cylinder bore.

NOTE: Before rldae and/or. deposits. are
removed, turn crankshaft until piston is at
the bottom of stroke and place a cloth on_ top
of piston to collect the cuttln?s. After ridge
and/or deposits are remaved, turn crankshaft
until piston is at top of stroke and remove
cloth and cuttings.

Fig. 46—Measuring Connecting Rod Side Clearance
(v8)

2. Inspect connecting rods and connecting rod caps for
cylinder identification. If necessary mark them.

3. Remave connecting rod cap and install Tool J-5239
(3/8") or J-6305 ( 1/32"? on studs. Push connecting
rod and piston assembly out of top of cylinder
block (fig. 47).

NOTE: It will be necessary to turn the
crankshaft slightly to disconnéct some of the
connecting rod and piston assemblies and
push them’ put of the cylinder.

Disassembly

Fig. 44—Measuring Gauging Plastic If hosses on pistons (fig. 48) do not allow piston support
Tool J-9510-1 to seat Squarely on the piston for press
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Fig. 47—Removing Connecting Rod and Piston
Assemblies

oFerations, modifications fo the tool are necessary. To
allow adequate clearance for these hosses, turn or grind
the uppggr portion of the tool to the dimensions shown in

Figure 49.

Modification of the tool as described does not affect tool
application on other pistons.

L Remove connecting rod bearings from connecting
rods and caps.

NOTE: If connecting rod bearin?s are being
reused, place them in a rack so they may be
reinstalled in their original rod and Cap.

2. Remove piston rings bY ex%andin and sliding
them off the pistons.” Tools J-8020 (13-9?/16"), J-802
(3 7/8"), J-8032 (4"), J- 22249 (3-15/16"), J-22147

BOSSES

Fig. 48—Piston Bosses
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Fig. 49—Piston Support Tool Rework

%4_—3/32"), and J-22250 (4-1/4") are available for

his purpose.

3. Using Tool J-9500 for In-Line and "Small V8" gi .
50) or Tool J- 6994 for "Mark IV V8" (fig, 51),
place connectlr]ﬂ] rod and piston assembly ‘in an
arbor press with piston, on Support then usmg
Remoyer, press piston pin out of connecting ro
and piston.

4. Remove assembly from_arbor press. and remove
tools, piston pin, Connecting rod and piston.
Cleaning and Inspection

Connecting Rods

Wash connecting rods in cleaning solvent and dry with
compressed air.

Fig. 50—Removing Piston Pin (In-Line and "Small
v8")
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Fig. 51—Removing Piston Pin ("Mark IV Vv8")

Check for twisted or bent rods and inspect for nicks or
cracks. Replace connecting rods that are damaged.

Pistons
Clean varnish from piston skirts and pins with a
cleaning solvent. DO NOT WIRE BRUSH ANY PART

OF THE PISTON. Clean the ringi grooves with aqroove
cleaner and make sure oil ring holes and slots are clean.

Inspect the piston for cracked ring lands, skirts or pin
bosses, wavy or worn ring lands,” scuffed or damaged
skirts, eroded areas at top of the piston. Replace pistons
that are damaged or show signs of excessive wear.

Inspect the grooves for nicks or burrs that might cause
the rings to hang up.

Measure piston skirt (across center line of piston pin)
and check clearance as outlined under "Piston

Selection”.

Piston Pins

The piston pin clearance s designed to. maintain
adequate clearance under all enginé operating condi-
tions, Because of this, the dplston and piston pin are a
matched set and not serviced separately.

Inspect piston pin bores and piston pins for wear. Piston
pin_bores and piston pins must be free of varnish or
scuffing when being measured. The Plston_ pin should be
measured with a micrometer and the piston pin_ hore
should be measured with a dial bore gau?e or an inside
micrometer. If clearance is in excess of the .001" wear
|ImIt, tdhe piston and piston pin assembly should be
replaced.

Assembly

1 Lubricate_i)_iston_pin holes in piston and connecting
rod to facilitate installation of pin.

2. Using Tool J-9510 for In-Line and "Small V8" (fig.
52) or Tool J- 6994 for "Mark 1V V8" (fig. 53) place
Support with spring and pilot in place on an arbor
press.

3. Position piston on connecting rod with apdpropriate
side of piston #,flg. 55) and Connecting rod bearing
tangs aligned (fig: 52 or 53).

4. Place piston on support, indexing pilot through
piston and rod.

5. Place Installer on piston pin, start piston pin into
piston tand press on installer until pilot bottoms in
support.

6. Remove installer from co_nnectinfq rod and piston
assembly and_ check piston for freedom of
movement on piston pin.

Piston Rings

All compression rings are marked on the upper side of

REMOVER AND
INSTALLER

PISTON
PIN

CONNECTING ROD

BEARING TANG SLOTS1 PILOT-—- -

SPRING

SUPPORT

*NOT IMPORTANT ON
IN-LINE ENGINES

Fig. 52—Piston Pin and Tool Layout (In-Line and
"Small v8")
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REMOVER
AND INSTALLER

CONNECTING ROD
BEARING TANG SLOTS

PISTON
PIN

VALVE
DEPRESSION

PILOT

GRIND TOOL
FOR CLEARANCE

SUPPORT
Fig. 53—Piston Pin and Tool Layout ("Mark IV V8")

the ring. When installing comFression rings, make sure

the marked side is toward the
ring .is chrome faced, or treat

%p of the piston. The top
ed with molybdenum for

maXimum life.

The oil control rings are of three piece type, consisting
of two segments (rails) and a spacer.

L Select rings comparable in size to the piston being

2.

3.
4,

used.

Slip the compression rjn? in the c?{Iinder bore; then
press the ring down info the cylinder bore about
1[4 inch (above ring travel). Be’sure ring is square
with cylinder wall.

Measure the space or gap between the ends of the
ring with a feeler gauge (%g. 55).

If the gap between the ends of the ring is below
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%y%ecifications, remove the ring and try another for
It

Fit each comBression ring to the cylinder in which
it is going to be used.

If the pistons have not been cleaned and inspected

s previously outlined, do so.
. Slip the outer surface of the top

and second
compression rlngn info the _respective piston ring
roove and roll fhe ring entirely around the groove
Eﬁg. .56) to make suré that the ring is free. If
inding occurs at any point the cause should be
determined, and if caused by,rln% groove, remove
y dressing with a fine cut file. 1f the binding is
caused by a distorted ring, check a new ring.

Install piston rings as follows (fig. 57).

NOTE: Tools J-8020 (3-9/16"), J-8021 (3-

7/8"%, 38032 (4"), J-22249 “(3- "15/16",

J-22147 (4-3/32"), ‘and J-22250 (4-1/4") are

available for this purpose.

a.Install il ring, spacer in groove and, except on
%5? cU. in. engine, insert anti-rotation tang in oil
ole.

b. Hold spacer ends butted and install lower steel
oil ring rail with gap properly located.

¢ Install upper steel oil ring rail with gap properly
located.

d. Flex the ail ring assembly to make sure ring is
free. If binding occurs at any point the cause
should be detérmined, and if caused by ring
groove, remove, by_dressmg groove with a fine
cut file. If binding is caused by a distorted ring,
check a new ring.

e. Install second compression ring expander then
ring with gaps properly located.

f. Install top compression ring with gap properly
|ocated.

9. Proper clearance of the piston ring in its piston ring

groove is very important to provide proper ring
action and reduce wear. Therefore, when fitting new
rings, the clearances between the surfaces of the
ring and groove should he measured (fig. 58). (See
Spécifications.)

Installation

NOTE: Cylinder hores must be clean before
piston installation. This may be accomplished
with a hot water and detergent wash or with
a |qu1t honing as necessarg. After cleaning,
the "bores should he swabbed several times
with light engine oil and a clean dry cloth.

. Lubricate connecting rod bearings and install in

rods and rod caps.

Lightly coat pistons, rings and cylinder walls with
light engine oll.
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ENGINE

250 CU. IN.

292 CU. IN.
307 CU. IN.

350 CU. IN. (145 HP
350 CU. IN. (175 HP
350 CU. IN. (190 HP
350 CU. IN. (250 HP
350 CU. IN. (245 HP
350 TRUCK (LPG)

400 CU. IN.
454 CU. IN,

3. With hearing caps removed, install Tool J-5239 (3/
8") or J-6305 (11/32") on connecting rod bolts.

cAyTioN: Be sure ring gaps are properly

positioned as previously outlined.

PISTON-VIEWED FROM TOP

«pn

PISTON
1] BH
1] A”

1] E”

HC”

11} E”
" DH

CYLINDER

ALL

RN S NN
¢ e Godago fado fdo
oo —JO0o—~loco—~J0o—~J CO—J ©Oo—I

hcb—l}clao

SIDE OF PISTON ALIGNED WITH
CONNECTING ROD BEARING TANGS

ALIGNMENT NOT NECESSARY
NOTCH ON PISTON TOWARD
FRONT OF ENGINE
LEFT
RIGHT

LEFT
RIGHT

LEFT
RIGHT
LEFT
RIGHT
LEFT
RIGHT
LEFT
RIGHT

Fig. 54—Connecting Rod and Piston Relationship

4,

Install each connecting rod and Eiston assembly in
its respective bore. Install with connecting rod
bearing tang slots on side opposite camshaft on V8
engines (fig. 59). In-Line en%lne pistons must have
piston notch facing front of engine (fig. 60). Use
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Fig. 55—Measuring Ring Gap Fig. 56—Checking Ring In Groove

Tool J-8037 to compress the rings (fig. 61). Guide
the connecting rod into glace on the crankshaft
journal with Tool J-5239 8 /8") or J-6305 (11/32").
Use a hammer handle and light blows to install the
piston into the bore. Hold the ring compressor
firmly against the cylinder block until all piston
rings have entered the cylinder bore.

5. Remove Tool J-5239 or J-6305.

Fig. 57—Ring Gap Location
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6.

Fig. 59—Connecting Rods-Installed Position V8

Install the bearing caps and torque nuts to
specification,

NOTE: If hearing replacement is required
refer to "Connecting Rod Bearings".

NOTE: Be sure to install new pistons in the
same cylinders for which they were fitted,
and useéd pistons in the same Ccylinder from
which they were removed. Each connectin
rod . and bearing caP should be marke

begjnnln% at the“front of the en%me. On V8
en%lnes 3, 5and 7 1n the left bank and, 2,
4% and 8 in the right bank. The numbers on
the connecting rodand bear,mgi cap must be
on_the same side when installed in the
cylinder bore. If a connecting rod  is ever
transposed from one block or cylinder to
another, new bearings should be Titted and
the connectln_? rod Should be numbered to
correspond with the new cylinder number.

CRANKSHAFT

The crankshaft can be removed while the engine is

disassembled for overhaul \
without complete disassembly as outlined below,

as previously outlined or

Removal
L With the engine removed from the vehicle and the

transmission” and/or clutch housing removed from
the engine, mount engine in overhaul stand and
clamp Securely.

Remove the oil dip stick and oil dip stick tube, (if
applicable).

Fig. 60—Pistons-Installed Position (In-Line)

Fig. 61—Installing Connecting Rod and Piston
Assemblies

Remove the starting motor, clutch assembly (if
equipped) and flywhéel.

Remove the spark plugs.
Remove crankshaft pulley and torsional damper.
Remove oil pan and oil pump.

Remove crankcase_ front cover, and if so equipped,
remove timing chain and camshaft sprocket.

Check the_connecting rod caps for cylinder number
identification. If necéssary mark then.

Remove the connecting rod caps and push the
pistons to top of bores.
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10. Remove main bearing caps and lift crankshaft out
of cylinder block.

11 Remove rear main hearing oil seal and main
bearings from cylinder block and main bearing
caps.

Cleaning and Inspection

L Wash crankshaft in solvent and dry with com-
pressed air.

2. Measure dimensions of main bearing journals and
crankpins with a micrometer for” out-of-round,
taper or undersize. (See Specifications.)

3. Check crankshaft for run-out by supporting at the
front and rear main bearings journals in "V"
blocks and check at the front and rear intermediate
journals with a dial indicator. (See Specifications.)

4. Replace or recondition the crankshaft if out of
specifications.

Sprocket or Gear Replacement (Refer to
Fig. 62)

* On In-Line engines, remove crankshaft gear
using Tool J- 8105, install using Tool J-5590.

« On "Small V8" engines, remove crankshaft
jpggé:get using Tool J-5825, install using Tool

* On Mark IV V8 en?ines remove crankshaft
jpg%(c)légt using Tool J-1619, install using Tool

Installation

For installation of crankshaft, refer to the applicable
steps under "Engine Assembly™ previously outlined.

If a new crankshaft is being installed on a 292 cu. in.
engl_ne, the flywheel dowel pin hole must be reamed as
ouflined in Truck Chassis Service Manual.

CAMSHAFT
Inspection

The camshaft bearing journals should be measured with
a micrometer for dn" out-of-round condition, If the
journals exceed .001" out-of-round, the camshaft should
be replaced.

The camshaft should also be checked for alignment, The
best method is by use of "V" blocks and a dial indicator
(fig. 64). The dial indicator will indjcate the exact
amount the camshaft is out of true. If it is out more than
.0015" dial indicator reading, the camshaft should be

replaced.

On In-Line engines inspect the camshaft gear and thrust
plate for wear or damage. Measure the camshaft end
play. This should be .001" to .005" (fig. 64).

Oil Nozzle Replacement (In Line)
L Remove nozzle with pliers (fig. 65).

ENGINE 6-29

2. Drive new nozzle in Blace, %oil hole in vertical
Rosmon) using a suitable light plastic or rubber
ammer.,

Camshaft Gear Replacement (In Line)

L If the inspection indicated that the camshaft, qear
or thrust plate should be replaced, the gear must be
removed from the camshaft. Thi§ operation
requires the use of camshaft gear remover J-971.

2. Place the camshaft through the gear remover, place
end of remover on table of a press and press shaft
out of gear (fig. 66).

cauTion: Thrust plate must be positioned so
that woodruff key in shaft does not damage it
when the shaft ‘is pressed out of gear. Also
support the hub of the gear or the gear will be
seriously damaged.

3. To assemble camshaft gear thrust plate and Pear
spacer ring to_camshaft, “firmly support camshaft at
back of frontjournal in an arbor press.

4. Place gear spacer ring and thrust plate over end of
shaft, “and install woodruff key In shaft keywa¥.
Install_camshaft gear and press it onto the Shaft
until it bottoms against the gear spacer ring. The
end clearance of the thrust plate should be .001" to
005" (fig. 64).

CAMSHAFT BEARINGS

Inspection

With the camshaft removed, insgect,the bearings for
evidence of wear or damage. (Bearings showing the
above should be replaced.)

Removal

Camshaft bearings can be replaced while engine i
disassembled for “overhaul, or without complete” disas-
sembly of the en?me. To replace bearings without
complete disassembly remove the camshaft and crank-
shaft leaving cylinder heads attached and Rlstons in
place. Before femoving crankshaft, tape threads of
connecting rod bolts to”prevent damage to crankshaft.
Fasten connecting rods against sides of engine so_they
will not be in the way while replacing camshaft bearings.

1 With camshaft and crankshaft removed, drive
camshaft rear plug from cylinder block.

NOTE: This procedure is hased on removal
of the bearings nearest center of the engine
first. With this method & minimum amount
of turns are necessary to remove all bearings.

2. Usinﬁ Tool Set J-6098, with nut and thrust washer
installed to end of threads, index pilot in camshaft
front bearing and install puller screw through pilot.

3. Install remover and installer tool with shoulder
toward bearing, making sure a sufficient amount of
threads are engaged.

4. Using two wrenches, hold puller screw while turning
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6.

REMOVAL

INSTALLATION

IN LINE

J-5590

SMALL

\J-5590]

MARK IV V-8

WASHER

iJ-21058

Fig. 62—Sprocket or Gear Replacement

nut. When bearing has been pulled from bore,
remove remover and installer ‘tool and bearing
from puller screw (fig. 67).

Remove remaining bearings (except front and rear)
in the same manner. It will be necessary to index
pilot in camshaft rear hearing to remove the rear
Intermediate bearing.

Assemble remover and installer tool on driver
handle and remove camshaft front and rear

bearings by driving towards center of cylinder
plock (g 68). /

INSTALLATION

The camshaft front and rear bearings should be installed
first. These bearings will act as guides for the pilot and
center the remaining bearings being pulled into place.

L Assemble remover and installer tool on driver
handle and install camshaft front and rear bearings
by driving towards center of cylinder block (fig. 68).
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2. Usin

, H Tool Set J-6098, with nut then thrust washer
installed to end of threads, index pilot in camshaft
front bearing and install puller screw through pilot.

Index camshaft bearing in hore (with oil hole
alut]ned as outlined below), then install remover and
|bns aller tool on puller screw with shoulder toward
earing.

a. In Line Engines—All cam bearing oil holes must
be aligned with oil hole in cam hore.

b. Small V8 Engines-Number one cam,_bearing oil
hole must he positioned so that oil holes™ are
equidistant from 6 o'clock position. Number two
through number four bearing oil holes must be
positioned at 5 o'clock _?_osnmn (toward left side
of engine and_at a position even with bottom of
cylinder _bore). Number, five bearing oil hole
must be in 12°0'clock position.

¢. Mark IV V8 Engines—Number one through
number four cam bearing oil hole must_be
aligned with oil holes in cam bearing bore. The
number five bearing bore is annulus and cam
bearing must be positioned at or near the 6
o'clock position.

4. Using two wrenches, hold puller screw while
turning nut. After bearing has been pulled into
bore, Temove the remover and. installer togl
from,ﬁpuller screw and check alignment of oil
hole in camshaft bearing (fig. 67).

5. Install remaining bearings in the same manner.
It will be necessary fo index pilot in the
camshaft rear beafing to install the rear
intermediate bearing.

6. Install a new camshaft rear plug.

NOTE: Plug should be installed flush to
1/32" deep and be parallel with rear surface
of cylinder block.

CYLINDER BLOCK

Cleaning and Inspection

1. Wash cylinder block thoroughly in cleaning solvent
and clean all gasket surfaces.

2. Remove oil gallery plugs and clean all oil passages.

NOTE: These plugs may be removed with a

wal
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Fig. 64—Measuring Camshaft End Play

Fig. 65—O0il Nozzle Replacement (In-Line)

(s)rl}?rp punch or they may be drilled and pried

glleakn and inspect water passages in the cylinder
ock.

Insi)ect the cylinder block for cracks in the cylinder
s, water “jacket, valve lifter bores and” main
bearing webs.

Measure the cylinder walls for taper, out-of-round

*or excessive ridge at top of ring travel. This should

be done with a dial indicator. Set the gauge so that
the thrust pin must be forced in about 1/4™ to enter
gauge in cylinder bore. Center gauge in cylinder
andturn dial to "0". Carefully work gauge dp and
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Fig. 66—Removing Camshaft Gear

down cylmder to determing taper and turn it to
different points around cylinder wall to determine
the out-of-round condition. If cylinders were found
to exceed specifications, honing or boring will be
necessary (fig. 69).

Oil Filter Bypass Valve Inspection and
Replacement

In-Line Engines

With the oil filter removed, check the spring and fibre
valve for operation. Inspect for a cracked or broken
valve. If replacement is necessary, remove valve by
ermg it out with a screw driver. Install and seat a new
valve'd ,ta%mg it in place, using a 9/16 thin-wall deep
socket (fig. 70).

V8 Engines

With the oil filter removed, check the spring and fibre
valve for operation. Inspect for a cracked or broken
valve. If replacement is necessary, the oil filter adapter
and bypass valve assembly must be replaced as an

IN LINE

Fig. 67—Replacing Camshaft Center Bearing

assembIK. Clean valve _chamber in cylinder block
fﬂ?roug ly. Torque retaining screws to specifications (fig.

E_ist;ibutor Lower Bearing Replacement (In-
Ine

The distributor lower bearing is a bronze bushing
pressed into the lower side of the engine block. Its upper
Inside diameter pilots the distribdtor shaft and the
outside diameter extending below the block pilots the oil

pump.
The lower bushing will qrdinarily require only a
clearance or wear check during engine overhaul. When
distributor shaft-to-bushing clearance exceeds .0035" the
bushing should be replaced as follows;

L With oil pump and distributor removed install Tool
J-9534 into bushing and using a slide hammer,
remove the bushing Tfig. 72).

2. Clean bushing bore in block and check for burrs or
damage.

3, _Usinﬁ Tool J-9535 with driver-bolt in driver handle
hngtr%etedrrlver into new bushing from large inside
| .
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Fig. 68— Replacing Camshaft Front Bearing

4. Position bushing and driver to block and drive the
bushing in position, which is determined by tool
bottoming against the block.

5. Remove tool from, bushlngD It is possible that the
bushing .with minimum  I'D. will ,collaﬁse,enouPh
during” installation to slightly seize the installer

arbor.” If this happens, remove installer tool using

slide hammer in driver bolt hole or driver handle.

NOTE: This will not damage the bushing
ﬁngcctgpl Is designed for this purpose, shoul

REPAIRS

Cylinder Conditioning

The . performance _of the following operation s
contingent upon engine condition at time of repair.

If the cylinder block_inspection indicated that the block
was suitable for continued use except for out-of-round or
tbaopr%%d cylinders, they can be conditioned by honing or

If the cylinders were found to have less than 005" taper
or wear they can be conditioned with a hone and fitted
with the high limit standard size piston. A cylinder hore
of less ther .005" wear or taper may not entirely clean
up when fitted to a high limit piston. If it is desired to
entirely clean up the bore in" these cases, it will be
necessary to rebore for an oversize piston. If more than

ENGINE 6-33

VALVI

Fig. 71—0il Filter By-Pass Valve (V8)

005" taper or wear, they should be bored and honed to
the smallest oversize” that will permit complete
resurfacing of all cylinders.

When pistons are being fitted and honing is not
necessary, cylinder bores may be cleaned with a hot
water and detergent wash. After .cleanlngi the cylinder
bores should be Swabbed several times with light engine
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NSTALLING
BEARING

Fig. 127 Replacing Distributor Bearing

Oliltﬁnd a clean cloth and then wiped with a clean dry
cloth.

Cylinder Boring

1

Before using any type boring bar, the top of the
cylinder block should be filed off to remove any dirt
or burrs. This is ver |mﬁ_ortant. Otherwise, the
boring bar may be tilted which would result in the
reboréd cylinder wall not being at right angles to
the crankshatt.

The piston to be fitted should be measured with a
micrometer, measuring at the center of the piston
skirt and at right an(rqles to the piston. pin. The
cylinder should“be bofed to the same diameter as
the piston and honed to give the specified clearance.

NOTE: Hone cylinders as outlined under

"Cylinder Honing and Piston Fitting".

The instructions furnished by the manufacturer of
%hleI eq(ljupment being used” should he carefully
ollowed.

Cylinder Honing

1

When cylinders are to be honed follow the hone
manufacturer’s recommendations for the use of the
hone and cleaning and lubrication during honing.

Occasionally during = the honinlg operation, the
cylinder hote should be thoroughly cleaned and the

?iston selected for the individual cylinder checked
or correct fi.

. When finish honin% a cylinder bore to fit a piston,
e

the hone should moved up and down at a
sufficient sEeed to obtain very fine uniform surface
finish marks in a cross-hatch pattern of apP_rqx-
imately 45 to 65 de?rees included angle. The finish
marks” should he clean but not sharp, free from

i7n31)bedded particles and torn or foIde% metal (fig.

Permanently mark the piston for the cylinder to

" which it Ras heen fitte,d,and,{)roceed to hone

cylinders and fit the remaining pistons.

cauTion: Handle the pistons with care and
do_not attempt to force them through the
cylinder until the cylinder has heen haned to
correct size as this type piston can be distorted
through careless handling.

. Throughly clean the bores with hot water and

detergent. Scrub well with a stiff bristle brush and
rinse” thoroughly with hot water. It is extremely
essential that “a good cleaning. operation be
performed. If any of the abrasive material i
allowed to remairi in the cylinder bores, it will
reg)lldlly wear the new rings and cylinder bores in
addition to the bearings lubricated by the
contaminated oil, the bofes should he swabbed
several times with light engime oil and a clean cloth
and then wiped with a clean dry cloth. Cylinder
should not be cleaned with kerosene or gasoline.
Clean the remainder of the cylinder DBlock to
remove the excess material spread during the
honing operation.

Piston Selection

L Check USED piston to cylinder bore clearance as

follows:

a. Measure the "Cylinder Bore Diameter" with a
tbeles)cope guage “(2-1/2" from top of cylinder
ore).

b. Measure the "Piston Diameter" (at skirt across
center line of piston pin).

¢. Subtract piston diameter from cylinder bore
diameter to determine "Piston to Bore
Clearance".

d. Locate piston to hore clearance on Piston

Fig. 73—Cylinder Finish Marks
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2

250
292 TRUCK
307 PASSENGER

----- 307 TRUCK
350 (245 & 250 HP)

350 (145, 170 & 190 HP)

----- 400 (150 HP)

0CN ¢ o N(-) 2
2 18 1B u%. 9 1,% 18

454
p N 9 @
® 19,,,8 8§

PISTON TO BORE CLEARANCE

o=

ENGINE 6-35

2 R
Q114

Preferable piston clearance— New piston in new or reconditioned cylinder bore.

Acceptable piston clearance— Used or new piston in worn cylinder bore.

Measure piston skirt at centerline of piston.

Measure cylinder bore 2W ' from top of bore.

Fig. 74—Piston Selection Chart

Selection Chart (fi,g.,742 and determine if piston
to hore clearance iS in the acceptable range.

If used piston is not acceptable, check Piston Size
Chart ((jflgi. 75,% and, determine if a new piston can be
selected o fit cylinder bore within the acceptable
range.

If cylinder bore must be reconditioned, measure
new Plston diameter (across center line of piston
|ng hen hone cylinder bore to correct clearance
preferable range).

Mark the piston to identify the cylinder for which it
was fitted.

ENGINE
(DISPLACEMENT)

250 & 307

292

350 (Exc. 245 & 250 HP)
350 (245 & 250 HP)

400

454

STD.

3.8750
3.8760
3.8730
3.8740

3.9998
4.0008
3.9953
3.9963
4.1241
4.1251
4.2481
4.2491

oo
felol=")

PISTONS AVAILABLE

OVERSIZE

.001" .030"

3.8760 3.9035
3.8770 3.9055
3.8740 3.9038
3.8750 3.9062
4.0008 4.0283
4.0018 4.0303
3.9963 4.0252
3.9973 4.0272
4.1251 4.1526
4.1261 4.1546
4.2491 4.2775
4.2501 4.2795

Fig. 75—Piston Size Chart
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TORQUE SPECIFICATIONS

CYLINDER HEAD TORQUE SEQUENCE

L6

SMALL V8V '""MARK IV V8’

INTAKE MANIFOLD TORQUE SEQUENCE

FRONT

“ SMALL v8" “MARK IV v8"

Fig. 76—Torque Specifications
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N

No oA

10.

11.
12.
13.

14.
15.

J-4536
J-1264
J-8058
J-5853
J-8087
J-8001
J-23600
J-8037
J-8020
J-8021
J-8032
J-22249
J-22147
J-22250
J-6994
J-9510
J-5239
J-6305
J-8062
J-8101
J-5830

J-7049
J-8089
J-5860

ENGINE 6-37

SPECIAL TOOLS

Engine Lift Kit

(0-200 Ft. Lb.) Torque Wrench
(0-50 Ft. Lb.)

(0-100 in Ib.)

Indicator Set (Cylinder Bore)
Indicator Set (Universal)

Belt Tension Gauge

Piston Ring Compressor
(3-9/167) Piston Ring Expander
(3-7/87)

4”)

(3-15/167)

(4-3/327)

(4-1/47)

Piston Pin Assembly Tool
Piston Pin Assembly Tool

(3/8”) Connecting Rod Guide Set

(11/32™)

Valve Spring Compressor
Valve Guide Cleaner

(11/32”) Valve Guide Reamer
Set

(3/8™)

Carbon Removing Brush
Cylinder Head Bolt Wrench

16. J-5715 (.003”) Rocker Arm Stud

Reamer
J-6036 (.0137)

17.  J-6880 Rocker Arm Stud Installer

18. J-5802 Rocker Arm Stud Remover

19. J-9534 Distributor Lower Bushing
Remover

20 J-9535 Distributor Lower Bushing
Installer

21. J-22144 Oil Pick-up Screen Installer

22 J-8369 Oil Pick-up Screen Installer

23 J-6098 Cam Bearing Tool

24 J-0971 Camshaft Gear Support

25 J-23523 Torsional Damper Puller

26 J-22197 Torsional Damper Installer

27. J-1619 Crankshaft Sprocket Puller

28. J-5825 Crankshaft Sprocket Puller

29. J-8 105 Crankshaft Gear Puller

30 J-5590 Crankshaft Sprocket or Gear
Installer

31 J-23042 Crankcase Cover Centering
Gauge and Seal Installer

32 J-22102 Crankcase Cover Seal Installer

TOOLS NOT ILLUSTRATED

J-23994 Valve Seal Leak Detector

Fig. 77—Engine Special Tools
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CARBURETORS 6M-1
SECTION 6M
CARBURETORS
CONTENTS OF THIS SECTION
NOTE: Also refer to the Emission Control
Systems" Booklet for required maintenance
and warranty information.
LT LT ToL ] - e ———— 6M-1  Rochester 2GV (SAE | 1/2) s 6M-15
Rochester M and MV (MONOJEL)....vvvvrvvssrrnirnns 6M-1  Rochester 4MV {QUAArajet)....mmrmmsmmssmmmmssssinnns 6M-21
Rochester 2GV (SAE | 1/4).vrsrrsisssnnn OM-9  SPECIAl TOOIS . mvmvvrvrvrsrvrsmrsssirsssvssssssssmssssssssssssnens 6M-26
INTRODUCTION
SEE ROCHESTER CARBURETORS IDENTIFICATION, ~ showing bench operations are used, most single
FIG. MI operations, when not part of a ﬁeneral overhaul, should
the carburetor on the

be performed fif,ﬁ)ractic,al) wit

Various carburetors, desiﬂned o meet the particular  gnaine “Typical illustrations and procedures are used

requirements of engines, fransmission and vehicles, are

used on passenger” vehicles and although carburetors
may look  alike “they are not always interchangeable.
Refer to carburetor part number andfor specifications.

This section, divided into sub-sections hy carburetor
model, covers the repair procedures for”the various
carburetors, assembly ‘and disassembly procedures and
internal carburetor “adjustment. Although illustrations

except where specific illustrations or procedures are
necessary to clarify the operation.

CAUTION: If the C.E.C. solenoid on the
carburetor (_L-6 L/D engines only) is used to
set engine idle or is adjusted out of limits
specified in_the Service Manual, decrease in
engine braking may result.

ROCHESTER M AND MV (MONOJET)

INDEX
General DeSCrIPtON..co.vvvmvvvvesisssssssisssssssssssssssesnes oM-1  Assembly and AdjUStMENtS.....wrvvesrvvmssvvmssnssssrinns
D111 6M-3 THIOttle BOGY....vvvvrvrrrvrsmvrssssssssssssssssssssssssnn
AIT HOM i oM-3 FIOAt BOWL...rcovvosvvssvvsssssessssssssssssssssssssssssisnns
FI0AL BOWL. oo oM-3 Adjust Float LeVel.......mmmmmmsmsssnnnn
Throttle Body........... N 6M-4 Adjust Metering ROG.......occomvirern R
Cleaning and” INSPECLION.....vvorvvsrvmsrvssssssssssin 6M-5 Air Horn Assembly and Installation

GENERAL DESCRIPTION

The model MV (Fig. M2, M3, M4 and M5) carburetor used on
the Chevrolet, 6 cylinder engine is a single bore, down draft
unit using a triple”venturi in" conjunction with a plain tube
nozzle. The main venturi is 1 5/16” in diameter and the
throttle bore is 1 11/16”.

Fuel flow through the main metering system is controlled
by a main well air bleed and a variable orifice jet. A
power enrichment system is used to provide good
performance during moderate to heavy acceleration and
at higher engine speeds.

The idle system with passenger car automatic transmis-
sion incorporates a hot idle’ compensator to maintain
smooth engine idle during periods of extreme hot engine
operation.

The model MV carburetor has an automatic choke
system. The vacuum diaphragm unit is no longer an
integral part of the air horn, and connects to the choke
valve lever through a connecting link. The choke coil is
mounted on the manifold and is connected to the choke
valve lever by a rod.

An internal fuel inlet filter is mounted in the fuel bowl
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SHIFT IDENTIFICATION

ASSEMBLY
PLANT CODE
OF YEAR
MODEL NO.
. SHIFT
SHIFT I— IDENTIFICATION
IDENTIFICATION ASSEMBLY
PLANT CODE
_ ASSEMBLY Ve
PLANT CODE
YEAR — DAY OF YEAR
DAY OF THE YEAR

CARBURETOR IDENTIFICATION

Fig. MI-Rochester Carburetors Identification



behind the fuel inlet nut to give maximum filtration of
incoming fuel.

An electrically oPerated idle stop solenoid is attached to
the carburetor float_bowl casting and replaces the curh
idle. speed screw. The idJe stop solenoid is used in
conéunctlon with the combination emission control valve
(C.E.C. valve) L/D vehicles only. The idle stop solenoid,
energized when the ignition is turned on, controls the
engine curb idle speed. The C.E.C. valve, when energized
thrqufqh the transmission, acts as a throttle stop b
maintaining a higher idle speed during high ﬁ_ear
opeartion '0of the “egine, which helps_in controfling
overrun emissions during deceleration. The C.E.C. valve
also provides full spark vacuum advance during high
gear operation and 'is de-energized in the lower gears
and at idle for retarded spark timing during this period.

The carburetor part number is stamped on a vertical
section of the float bowl, next to the fuel inlet nut. When
replacing the float bowl assembly, follow the manufac-
turer’s instructions contained in the service package so
E}hatlthe part number can be transferred to the new"float
owl.

The idle mixture screw will have a limiter caﬁ_ installed
and no adjustment is provided on the venicle. The
mixture screw will be pre- set at the factory and capped,
and, no further adjustment should he required except
during the cleaningand overhaul.

An overhaul idle mixture  adjustment procedure s
provided, should the idle mixtuie needle need replace-
ment or the mixture channels cleaned during the
overhaul process. A new idle mixture needle limiter cap
is provided in the overhaul kit.

Fig. M2-Rochester Monojet Carburetor - L/D
Emission Carburetor
Shown (Typical)

CARBURETORS 6M-3

DISASSEMBLY OF CARBURETOR

C.E.C. Valve Assembly and Idle Stop
Solenoid

Removal
1 Remove vacuum hose from the C.E.C. valve and

?orted_spark tube from throttle body (manual
ransmission only).

2. Bend back retaining tabs on lock washer; then
remove large C.E.C. valve nut and remove valve
from bracket.

NOTE: Do not remove C.E.C. valve bracket
from the float bowl assembly unless replace-
ment is necessary.

3. Remove the electrically operated idle stop solenoid
wire connector, and unscrew the solenoid from the
float bowl casting by turning the solenoid body
counterclockwise.

CAUTION: Do not immerse the C.E.C. valve
assembIY or Idle Stop Solenoid in any type of
carburetor cleaner.

Installation
Reverse Procedure:

NOTE: Be sure to bend tabs of lockwasher
gverk E:.E.C. valve nut after securing to
racket.

Air Horn

1 If desired, the choke valve, and choke shaft can be
removed from_air horn by first removing the
thermostatic coil lever from the end of choke™shaft
by removing attaching screw.

Remove the two choke valve attachin? screws: then
remove the choke valve and choke shaft from air hom.

NOTE: The choke valve screws are held in
place by Loctite so it will be necessarg to
restake ‘or use Thread Lock No. 7041970 or
equivalent during assembly.

2. No further disassemblr of the air horn is necessary,
The pressure relief valve disc need not be removed
from the top of the air horn for cleaning purposes.

Float Bowl o

1 Remove air horn to float bowl gasket. Gasket is slit
next todmetermg rod hanger so'that it can be easily
removed.

2. Remove float assembly from float bowl by lifting
prtard on float hinge pin. Remove hinge pin from
oat arm.

3. Remove float needle, float needle seat and gasket.
Use caution in removing needle seat to prevent
damage.

4. Remove fuel inlet nut, gasket, paper filter element
and pressure relief spring.

5. Using long nosed pliers, remove "T" pump
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6M-4 CARBURETORS

TIMED
VACUUM
TO E.GR
VALVE

VACUUM TUBE
TO AIR CLEANER

TIMED VACUUM TO
VAPOR CANISTER PURGE

TIMED VACUUM TO
SPARK ADVANCE

TRANSMISSION VACUUM
MODULATOR TUBE

Fig. M3—Model MV (lbbl.) Passenger Car (Automatic) Carburetor

Fig. M4—Model MV (1 bbl) Passenger Car (Manual)
Carburetor

discharge spring retainer. Pump discharge spring
and ball may be removed by inverting bowl.

6. The idle tube can be removed at same time by
inverting howl.

7. To remove accelerating pump plunger and metering

10.
11
12,

13

rod-power piston drive assemblies, perform
following operation:

a. Remove actuating lever on throttle shaft by
removing attaching screw at end of shaft.

b. Remove upper end of drive link from power
piston rod.

C IRotate drive link from keyhole in actuating
ever.

d. Remove gctuating lever from pump link b
rotat?ng o?ftang ogn rod. pume y

e. Remove upper end of pump link by rotating
from keyhole in pump slide.

The power piston-metering rod assembly and drive
rod can now be lifted from”float bowl.

Remove power piston spring from power piston
cavity.

Remove pump plunger assembly from float bowl.
Remove pump return spring from pump well,

kF)%emlove main metering jet from bottom of fuel
owl.

Remove two screws from idle compensator cover,
Then remove cover, hot idle compensator and
gasket from recess in bowl beneath compensator.

dle adéustment_scre,w and fast idle cam can be
removed at this time if desired. No further
disassembly of the float bowl is required.

Throttle Body Removal and Disassembly

1

Invert carburetor bowl on bench and remove two
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CARBURETORS 6M-5

FHg. M5—Model MV (1 bbl) Passenger Car

throttle body to bowl attaching screws. Throttle
body and insulator gasket may now be removed
from float bowl.

NOTE: Do not tamper with the idle mixture
needle with a limiter cap unless performing
an overhaul or due to needle damage. This

L Thoroughly clean carburetor castings and metal

parts in"an approved carburetor cleaner.

cAuTioN: Any rubber parts, plastic parts,
including float, diaphragms, pump plunger,
electric parts and solerioids should " not™ be
Immersed in carburetor cleaner.

has been set to test requirements™ by the 2. Blow out all passages in casti,n%s with compressed
manufacturer, air. Do not pass drills through jets or passages.

No furtherldisatshsemdblly oft the thé(l)ttl,e dbody IdS 3. Inspect idle mixture needle for damage.

necessary UMESs the 1ale MIXIUrE neeaie Is damage 4. Examine float needle and seat assembly for wear
or the idle channels need cleaning. If necessary to ' - J '
remove the idle mixture needleq destroy plglstic Install a new factory matched set if worn.

Ll,rtmter cap as a new one is provided in the overhaul 5. bgsngg%teuppef and lower casting sealing surfaces for
1T, .

mporTANT: Before removing idle mixture 6. Inspect holes in levers for excessive wear or out of
needle, be certain o count number of turns gﬁgﬂ?d %gnr(lmlggéd” levers or rods are worn they
to bottom the old idle mixture needle. This is : placed. :

required so that when it is necessary to install 1. Examine fast idle cam for excessive wear or
a new needle, you ma¥ bottom” the new damage.

needle and then Dack off the same number of 8. Check throttle and choke levers and valves for
turns it took to hottom the old needle. binds and other damage.

Remove the idle mixture needle and spring, if 9. Replace filter element,

required. 10, Check all springs for distortion or loss in tension,

NOTE: Due to the close tolerance fit of
throttle valve in the bore of the throttle body,
do not remove the valve or shaft.

replace as necessary.

CARBURETOR ASSEMBLY

Throttle Body
New Part Replacement

If a new throttle body is being replaced, install and

Cleaning and Inspection

The carburetor should be cleaned in a cold immersion
type cleaner.
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6M-6 CARBURETORS

Fig. M6 -Monojet-(See Fig M7 for legend)



AWM

o1

No

Air Horn Assembly 16. Choke Rod
Screw—Air Horn—Long 17. Cam—Fast Idle
Screw-Air Horn-Short 18. Screw-Cam
Bracket-Air Cleaner Attaching

Stud 19. Float Bowl Assembly
Screw-Bracket 20. Idle Tube Assembly
Attaching 21. Jet—Main Metering
Gasket—Air Horn 22. Ball—Pump Discharge
Choke Shaft and 23.  Spring—Pump

Lever Assembly Discharge

Choke Valve 24.  Guide—Pump
Screw—Choke Valve Discharge

Choke Vacuum 25. Needle and Seat
Break, Unit Assembly

Vacuum Break Hose 26. Gasket—Needle Seat
Vacuum Break Lever 27. Idle Compensator
Vacuum Break Link Assembly

Vacuum Break Lever 28. Gasket-ldle

Screw Compensator

Choke Lever 29. Cover—dle

30.
3L

33.

34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44,
45,

CARBURETORS 6M-7

Compensator 46. C.E.C. Vacuum Tube
Screw—Cover 47. C.E.C. Valve Nut
Float Assembly 48. C.E.C. Valve Bracket
Hinge Pin—Float 49. C.E.C. Valve Bracket
Power Piston Screw

Assembly 50. Throttle Body
Spring—Power Piston Assembly

Rod—Power Piston 51. Gasket—Throttle Body
Metering Rod and 52. Idle Needle Limiter Cap
Spring Assembly 53. Idle Needle

Filter Nut—Fuel Inlet 54. Spring—idle Needle
Gasket—Filter Nut 55. Screw-Throttle Body
Filter—Fuel Inlet 56. Lever—Pump and
Spring—Fuel Filter Power Rods—New

Idle Stop Solenoid 57. Screw—Lever

Pump Assembly Attaching
Lever—Pump 58. Link—Power Piston
Actuating Rod

Spring—Pump Return 59. Link-Pump Lever
C.E.C. Valve

Fg. M7—Legend for Monojet (Fig. M6)

bottom_the new idle mixture needle and back off four
turns. Do not install plastic limiter cap at this time until
proper screw settings have been made.

After completing assembly of the carburetor, and when
installed in the vehicle, “adjust the mixture screw to

achieve the idle speed

and idle mixture settings as

outlined under "Additional External Settings™ and
Adjustments”.,

L If removed, install idle mixture needle and spring

4,

until lightly seated. Back out four turns as a

preliminary’idle adjustment.

NOTE: The plastic limjter cap should not be
installed on the idle mixture needle until the
idle mixture has been adjusted, as specified,
on the engine.

NOTE: A new red plastic idle mixture needle
imiter cap is provided .in the carburetor
repair kit and also in the_idle mixture needle
and limiter cap kit. This cap must be
nstalled after the idle mixture needle has
been. set on engine (see Specifications), by
backing off the ew mixture needle the same
numper of tumns, after bottoming, as was
required to bottom the original neédle which
was pre-set and sealed by the manufacturer
before it left the factory. (See "Note" in
disassembly procedures). Install a new limiter
cap.

Invert float bowl and install new throttle body to
bowl insulator gasket.

Install throttle body on howl gasket so that all holes
in throttle body aré aligned with holes in gasket.

Install two throttle body to bowl attaching screws.

and securely (12 to 15 foot Ibs. of
torque). The throttle body to bowl screws do not use
lock washers as they "have an interference fit
designed into the thread for holding proper torque.

Tighten evenIK

Float Bowl

1

© oo

Install fast idle cam to boss on float bowl, attachin%
with fast idle cam screw. Tighten securely. Par
number on cam faces outward.

Install round seal into recess in idle compensator
cavity in float bowl.

Install. idle compensator assembly with two (2)
attaching screws. Tighten securely:

Install idle compensator cover, with (2) attaching
screws. Tighten securely.

Install pump return spring into pump well. Make
sure spring Is properly seated in bottom of well.
Install pump plunger assembly into ?ump well with
slide protruding through boftom of bowl casting.
Push downward on pump slide and install pump
drive link into hole in lower end of shaft. Ends of
drive link point towards carburetor bore. Tang on
upper end of link retains link to pump slide.

Install power piston and pump actuating lever to
lower end of link. Projection on this lever points
downward.

Install power piston spring into power piston cavity.

Install end of power piston actuating rod into
groove on side of power piston. Then install power
piston metering_rod assembly and actuatln? rod
mt?_ float bowl."End of metering rod must enfer jet
orifice.

OVERHAUL MANUAL



6M-8 CARBURETORS

GAUGE FROM TOP OF
CASTING TO TOP OF
INDEX POINT AT TOE

HOLD FLOAT RETAINING
PIN FIRMLY IN PLACE -
PUSH DOWN ON END OF

BEND HERE TO FLOAT ARM, AGAINST
ADJUST FLOAT TOP OF FLOAT NEEDLE
UP OR DOWN

Fig. M8-Float Level Adjustment

10. Install drive link into keyhole in actuating lever.

11 Hold complete assembly downard in bowl, then
install uPper end of power piston drive link Into
hole in lower end of power piston actuating rod.
Align "D" hole in actuating lever with flats on
throttle shaft and install lever on end of throttle
shaft, Install retaining screw in end of throttle shaft
and tighten securely.

NOTE; Before installing air horn, check
operation of entire drive mechanism, meter-
ing rod and accelerator pump to ensure free
operation from closed to wide open throttle.

12 Install idle tube into cavity in float bowl.

13, Install pumﬁ discharge ball,  springand _SRring
retainer. Make sure spring retainer is flush witn top
of bowl casting.

14, Install fuel filter_relief spring, fuel inlet filter, filter
nut and gasket. Tighten securely. Open end of filter
should face hole in"fuel inlet nut.

15. Install float needle seat and gasket. Tighten securely
and carefully to avoid damage to seat.

16. Install float needle valve into needle seat.

17 Insert straight portion of float hinge pin into float
arm. Install"float and hinge pin into float bowl.

Float Level Adjustment (Fig. M8)

1 Hold float retainer firmly in place and push down
on float arm at outer end.

2. With adjustable T~scale, measure distance from
top of float at index point on toe, to float bowl
gasket surface (gasket removed).

3. Bend float éqontoon up or down at float arm
junction to adjust.
Metering Rod Adjustment (Fig. M9)

L To check adjustment back out Idle Stop Solenoid to
ensure closed throttle valve. Rotate fast idle cam so

BEND HERE

SEE
SPECIFICATIONS

Fig. M9--Metering Rod Adjustment

Fig. M1O-Tightening Sequence- Air Horn

that fast idle cam follower is not contacting steps on
cam.

With throttle valve completely closed, apply
pressure to hanger directly above power piston and
hold piston down against its stop (See Fig. M9).

Holding downward pressure on power piston, swing
metering rod holder over flat surface of bowl

OVERHAUL MANUAL



Air

casting until metering rod rests lightly against
inside edge of bowl.

Use_ specified plug gauge and insert between howl
casting and lower surface of metering rod holder
against metering rod. Gauge should have a slide fit
between both surfaces, as shown.

To adjust, carefully bend metering rod holder up or
down at point shown.

Install air_horn gasket on float bowl by carefully
sliding slit portion of qasket over metering rod
holder. Then align gasket with dowels provided on
top of bowl casting and press gasket firmly in place.

Horn— Assemble and Install

Install choke shaft assembly and choke valve into
air horn, if removed. Align choke valve, tighten two
retaining screws and stake securely or use Thread
Lock No. 7041970 or equivalent,

Install air horn to_ float bowl by lowering ?ently on
to float bowl until seated. Install threé Tong "and
three short air horn to float bowl attaching screws.

NOTE: Install the choke vacuum break
diaphragm assembly under the two short air
horn screws next ‘to the thermostatic coil
lever. Connect the choke vacuum _break
d|%Phra m link to the thermostatic coil lever
and install lever to the end of the choke shaft
using retaining screw. Tighten all screws
securely.

3

CARBURETORS 6M-9

Install the choke vacuum break diaphragm hose to
the nlphple on vacuum break diaphragm and tube
on air hor,

Assemble choke rod into the slot in the u
lever. End of rod points away from air h
when installed properly.

Install lower end of choke rod into fast idle cam.
Steps on fast idle cam should face fast idle tan? on
throttle lever. Install fast idle cam to boss on Tloat
bowl with attaching screw. Tighten securely.

Install electrically operated idle stop solenoid into
boss on float bowl.

Install C.E.C. valve into bracket on float bowl.
Install large retaining nut and tighten securely.
Then bend” lock retaining ears over on flats of nut,
so that the nut is locked Securely in place.

Install vacuum hose to the lower tube on float bowl
and to outer tube on the C.E.C. valve.

NOTE: First check carburetor adjustments,
then refer to "Additional External Settings
and Adjustments" in Section 6M for remain-
ing adjustments; Adjustments must be
performed in proper sequence.

IMPORTANT: After carburetor overhaul,
throttle body part replacement, mixture
needle part replacement, or limiter cap and
needle removal, the procedures in Section
6M, 1973 Chassis Service Manual, under
"Additional External Settings and Adjust-
ments”, must be followed.

pper choke
0rn casting

ROCHESTER 2GV (SAE 1 1/4)

INDEX

DisaSSemBIY ...vvvvvvrvrsvvrsrrsisirns
ASSEMDBIY .oevvvrvvrrvrssvrssrssssrsnens

1 1/4" 2-BARREL (SMALL) EXCEPT VEGA
FIG. G1

DISASSEMBLY

Removal of Idle Stop Solenoid Assembly

Bend back retaining tabs on lock washer; then remove
large idle stop solenoid valve nut and then remove the
solenoid from bracket on carburetor.

NOTE: Do not remove solenoid valve bracket
from the float bowl assembly unless replace-
ment of the bracket is necessary. The bracket

is locked secu_reIY in place on the float howl
and must be tight.

CAUTION: Do not immerse the Idle Stop
Solenoid in any type of carburetor cleaner.

Disassemble Air Horn (Fig. G3)
L Remove choke cail lever retaining scrw from the

end of choke shaft and disengage_choke lever from
vacuum break diaphragm link. Then remove the
vacuum break link from the dmghragm plunger.
The compression spring need not be removed from
the diaphragm plunger stem.

Disconnect vacuum break diaphragm hose from
tube on throttle body, then remove vacuum break
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6M-10 CARBURETORS

10.
11,

12,

Fig. GI-Rochester 2GV (SAE 1 1/4) Carburetor
Except Vega

diaphragm from air horn by removing two
retaining screws.

Place carburetor on a clean bench, being careful
not to damage throttle valves. Then removeé the fuel
inlet filter nut, filter, spring and two gaskets.

Remove pump rod retaining clip from the throttle
lever end of rod, and remove rod from throttle
lever. Rotate upper pump lever counterclockwise,
then remove_the pump rod from the pump lever by
aligning squirt on rod with notch in lever.

Using a wide bladed screwdriver, remove the fast
|fdle carpj attaching screw rotate cam and remove
rom rod.

Hold choke valve wide open, then rotate the upper
end of choke rod towards pump lever and remove
the rod from upper choke lever.

Remove (8) air horn to float howl attaching screws,
tap air hom Ilqhtly to loosen from bowl and lift air
horn from bowl.

Invert air horn and remove float hinge pin, float,
and float needle.

UsinF a wide bladed screwdriver, remove the float
needle seat and gasket.

Remove air horn to float bowl gasket.

Remove power piston by depressing shaft and
allowin sprln%, to snap “sharply —thus forcing
piston from casting.

Remove retaining screw from the inner pump lever
and remove outer pump lever and plastic washer
from air horn. Place plunger in gasoline or
kerosene to prevent rubber from drying out.

CAUTION: Do not bend the retalmn% arm on
the inner pumF lever to remove the pump
plunger assembly from the inner lever. Rotate
the pump plunger stem out of the hole in the

13

14,

Fig.G2-Hot Idle Compensator

inner lever to remove. If the retaining tang on
the inner lever is bent outward to rémove the
pumﬁ plunger assembly, throttle sticking can
result

If the choke shaft or valve need replacement,
remove two choke valve screws, then remove choke
valve and slide shaft and lever from air horn.

Choke Rod
NOTE: The two choke valve screws are

staked_in place, remove the staking before
removing Screws.

Disassemble Bowl and Throttle Body (Figure

G4)
L

Remove pump plunger return spring from pump
well, then remove aluminum inlet check ball from
bottom of well. Remove pump inlet screen from the
bi)_ttom of float bowl using a pair of needle nosed
pliers.

Remove main metering jets and power valve and
gaskets.

Remove three screws on top of cluster; then remove
the cluster and gasket from' the float bowl.

NOTE: The center cluster screw has a fiber
washer and the two outer screws have lock
washers. Also, the center screw s not
threaded the full length of the body. The
smaller diameter is required for pump jet
discharge.

Using a pair of IO”P nose pliers, remove the pump
discharge sprlnfg refainer. Then remove the spring
and chéck ball from the pump discharge cavity.

Invert carburetor and remove three large throttle
body to bowl attaching screws. Throttle "body and
gasket may now be removed.

NOTE: Do not tamper with the idle mixture
needles with limiter caps unless performing
an overhaul or due to needle damage. This
has been set to test requirements™ by the
manufacturer,
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1. Pump Rod 7. Power Piston

2. Pump Outer Lever 8. Air Horn to Bowl

3. Washer Gasket

4. Accelerator Pump 9. Choke Valve

5. Pump Inner Lever 10. Choke Shalft

6. Pump Inner Lever 11. Choke Rod
Retainer 12. Choke Kick Lever

13.
14.
15.
16.
17.
18.
19.

CARBURETORS 6M-11
Air Horn 20. Diaphragm Link
Vacuum Diaphragm 21 Float Needle and
Choke Lever Seat
Fuel Inlet Nut 22. Float Hinge Pin
Gaskets 23. Splash Shields
Fuel Filter 24. Float
Filter Spring

Fig. G3-Air Horn-Exploded View

Further disassembly of the throttle body is not
recommended. If parts are damaged, replace the
throttle body assembly. The idle mixture needles
have plastic limiter caps installed. They should not
be removed unless it is necessary toreplace the
mixture needles or clean the idle mixture channels.
If removal is necessary, new limiter caps are
provided in the repair ‘kits, They should not he
Installed until after the idle mixture has been
adjusted on the engine per instructions provided in
the service manual.

IMPORTANT: Before removing idle mixture
needle, be certain to count number of turns
to bottom this old idle mixture needle. This is
required so that when it is necessary to install
a new needle, you may bottom the new
needle and then back off the same number of
turns it took to bottom the old needle.

7. Remove idle mixture needle and spring, if required.

Cleaning and Inspection
The ciirburetor should be cleaned in a cold immersion

type ¢

1

ganer.

Thoroughly clean carbuyretor castings and metal
parts in"an” approved carburetor cleaner.

CAUTION:; Any rubber parts, plastic parts,
including float, diaphragms, pump plunger,
electric parts and solefoids should not™ be
immersed in carburetor cleaner.

Blow out all passa,?es in casti,n(_is with compressed
air. Do not pass drills through jets or passages.

Inspect idle mixture needle for damage.

Examine float needle and seat assembly for wear.
Install a new factory matched set if worn.

Inspect upper and lower casting sealing surfaces for
damage.

Inspect holes in levers for excessive wear or out of
round condition. If levers or rods are worn they
should be replaced.
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6M 12 CARBURETORS

* i

1. Cluster Assembly 5 Main Jets 10. Pump Discharge

2. Gasket 6. Air Horn Gasket Check Assembly

3. Splash Shield-Main 7. Bowl Assembly 11. Accelerator Pump
Well 8. Throttle Body to Bowl Spring

4. Power Valve Gasket 12. Fast Idle Cam
Assembly 9. Throttle Body 13. Idle Mixture Screws

Assembly 14. Choke Rod

Fig. G4--Bowl and Throttle Body -Exploded View

7. Examine fast idle cam for excessive wear or
damage.

8. Check throttle and choke levers and valves for
binds and other damage.

9. Replace filter element,

10.  Check all springs for distortion or loss in tension,
replace as necessary.

ASSEMBLY AND ADJUSTMENTS

Assemble Bowl and Throttle Body

L If it was necessary to remove the idle mixture
adjusting needles, and springs, install them into the
throttle body until finger tlgh_f. Back out screw four
turns as a preliminaryidle mixture adjustment.

Do not install the idle mixture limiter caps until the
idle mixture has been reset with the carburetor
installed on the engine per instructions included in
the service manual.

cauTion: Do not force the idle mixture
needle against the seat or damage will result.

New Part Replacement

If a new throttle body. is being replaced, install and
bottom_the new idle mixture needle and back off four
turns. Do not install plastic limiter cap at this time until
proper screw settings have been made.

After completing assembly of the carburetor, and when

installed in the vehicle, adjust the idle speed and idle
mixture settings. as outlined” under "Additional External
Settings and Adjustments".

2. Invert bowl, place new throttle hody (I]ask,et in
?osmon aligning holes in gasket with "holes in the
loat bowl, and attached throttle body to bowl with
the atltachmg screws. Tighten screws evenly and
securely.

NOTE: A new red plastic idle mixture needle
limiter cap is provided .in the carburetor
repair kit and also in the_idle mixture needle
and limiter cap kit. This cap must be
Installed after the idle_ mixture. needle has
been set on engine (see Specifications)

3. Drop gump_ discharge. check ball into discharge

hole. Ball 'is 3/16" “diameter steel. Install pump
discharge spring and retainer. (Top of_ﬁump
discharge spring”retainer should be flush with top
of float™bowl casting).

4. Install main well inserts, gasket and cluster
assembly, tighten screws evenly”and_ securely, Make
certkaltn that the center screw is fitted with fiber
gasket.

5. Install main metering jets, power valve gasket and
power valve. Install aluminum pump inlét ball into
seated inlet hole in hottom of Bump well and then
install pump return spring Dby aPpIymg finger
pressure to, center it in the pump well and “to make
sure that it is properly seated. Insert pump inlet
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Fig. G5--Bowl Assembly-Parts Location

screeen into cavity in bottom of float bowl and push
downward until seated.

Assemble Air Horn (Figure G6)
L Install choke kick lever on choke shaft with tang on

2,
3.

kick lever towards lever on shaft.

I,nsrt]a%ll choke shaft into air horn—nsert shaft left to
right.

Center choke valve on choke shaft with letters
"RP" facing upward. Install choke valve screws.
Before tighténing the choke valve screws, make sure
that theré is .020" clearance between the choke kick
lever on the air horn casting. Then tighten the
choke valve screw_ securely and stake in place to
eliminate any possibility of their coming loose.

Install accelerator pump plunger and rod to the
inner pump lever -- end of pump plunger rod
points Inward towards air horn bore.

Install outer accelerator pump lever with plastic
washer partially through air horn and align flats on
lever with inner lever. Then install and secure levers
with retaining screw.

Install power piston into vacuum ,cavitx._ Make sure
that, piston travels freely in cavity. Lightly stake
retainer in place.

Install the float needle seat and gasket into air horn
casting. Tighten securely with @ wide blade screw
driver. Place the float needle into needle seat.

Install air horn to float bowl gasket. Align position
cut-out in_ float toward power piston and align float
hanger with holes in the links on air horn Casting;
theninstall retaining pin.

Install fuel filter spring, fuel filter, filter gasket, fuel
inlet nut gasket and fuel inlet nut. Torque inlet nut
sufficiently to seat gasket. Install vacuum break

CARBURETORS 6M-13

Figure G6-Air Horn Assembly-Parts Location

diaphragm assembly on fo air horn with the part
number” on bracket facing outward. Install two
attaching screws and tighten securely. Insert off-set
and vacum break diaphragm rod into plunger on
vacuum break diaphragm, Then install other end of
rod to hole in choke “coil lever. Install choke coil
lever on to end of choke shaft aligining flats on
lever with flats on shaft. Install retaining Screw into
the end of choke shaft and tighen securely. Part
number on choke coil lever face outward when
installed correctly.

Installation of the Idle Stop Solenoid on
Float Bowl.

1

Install ldle Stop Solenoid into bracket on float bowl.
Install lock washer, large retaining nut and tighten

securely. Then, bend rétaining eafs on lock washer
oyer flats of nut so that nut™is locked securely in
place.

NOTE: Adjustment of the idle stop solenoid
should he made with the carburetor unit on
thet,englne. See Idle Adjustment procedure
section.

Float Adjustment

Brass-Type

1

With air horn inverted and air horn gasket installed
measure the distance from the air horn gasket to
the lower edge of the float seam at the outér end of
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6M-14 CARBURETORS

the float pontoon. To adjust, bend the float arm at
rear, as shown in inset (Fig. G7).

2. With the air horn assembly_held upright and float
sus&ended freely, measure dimension from_air horn
%as et to bottom of float pontoon at toe. To adjust,

end the float drop tang adjacent to_the float needle
seat to obtain specified dimension (fig. G8).

Nitrophyl Type (Plastic)

L With air horn inverted, gasket in place and needle
seated, measure distance from lip at tog_ of float to
air horn gasket. Adjust float to specifications by
bending float arm at point shown. (Figure G9).

2. With air horn right-side up so that float can han
free, measure the distance from the lip at toe 0
float to air horn gasket. Adjust float drop to
SFECIfIC&tIOﬂS by bending the tang at the rear of the
float arm which rests” against™ the needle seat.
(Figure G10).

Assemble Air Horn to float Bowl

L Place air horn on howl, making certain that
accelerator pump plunger is positioned properly

BEND HERE TO ADJUST

GAUGE FROM
TOE OF FLOAT
AT SHARP EDGE
OF SEAM TO AIR
HORN GASKET

Fig. G7--Float Level Adjustment (Brass)

Fig. G8-Float Drop Adjustment (Brass)

Fig. G10-Float Drop Adjustment (Nitrophyl)

and that it will move_ freely, Raise air horn, index
Power piston with spring and lower it straight down
0 ensure proper installation.

2. Install and tighten air horn screws evenly and
securely in sequence shown in Figure Gif. The
number one screw is the long screw.

3. Install, fast idle rod in choke kick lever, then install
opposite end Into fast idle cam. Rotate rod and cam
and secure cam to howl with the fast idle screw

RP" on fast idle cam should face outward.

NOTE: The rod offset end connects to fast
idle cam.

4. Install accelerator pump rod and secure at throttle
lever with "hair-pin" type clip.

5. Connect vacuum diaphragm hose to fitting on
throttle body and vacuum diaphragm unit.

Adjust Accelerator Pump Rod (Fig. G12)

Back out idle stop screw and solenoid plunger screw so
that the throttle valves are completely closed in bores.
Place the gauge on top of air horn ring. Bend the Pump
rod at lower angle to obtain specified dimension to top
of pump rod.
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CARBURETORS ©6M-15

GAUGE FROM TOP
OF AIR HORN RING
TO TOP OF PUMP ROD

THROTTLE VALVES
FULLY CLOSED

Fig. Gil-Air Horn Tightening Sequence Fig. G12-Accelerator Pump Rod Adjustment
IMPORTANT: After carburetor overhaul, 6M, 1973 Chassis Service Manual, under
throttle hody part replacement, mixture "Additional External Settings and  Adjust-
needle part replacement, or limiter cap and ments", must be followed.

needle removal, the procedures in Section

ROCHESTER 2GV (SAE 1 1/2)

INDEX
DISASSEMDIY covvvvrvvvrvrssrrssressssssssmssssesssssssssssssesssssssens 6M-15
ASSEMDIY oo 6M-18
GENERAL DESCRIPTION
MODEL 2GV (1-1/2") 2 BARREL (LARGE) CAUTION: Do not jmmerse the solenoid in any
type of carburetor cleaner.
DISASSEMBLY
Removal of the Idle Stop Solenoid
Assembly. Air Horn (Figure V2)
Bend back retaining tabs on lock washers; then remove L On 2GV models, remove choke coil lever retaining
large Idle Stop Solenoid valve nut and remove the screw from end of choke shaft and remove choke
solenoid from Dbracket on carburetor. coil lever from choke vacuum diaphragm rod.
: - ket 2. Remove the choke vacuum break diaphragm rod
NOTE, Daat emore sl e gk A e Vi s hinger y ot
ment of the bracket is necessary. The bracket off-set end of rod out of slo in diaphragm’ plunger.
is locked securely in place on ‘the float bowl 3. Remove choke vacuum diaphragm supply hose

and must be tight. from tube on throttle body, then” remove vacuum
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o0 AWN

Fig. VI-Rochester 2GV-2BBL. (1 1/2") Carburetor

diaphragm assembly by removing two retaining
SCrews.

Place carburetor on a proper holdln% fixture being
careful not to damage the throitle valve or
components. Then remove the fuel inlet filter nut,
filter, spring, and filter nut gasket.

Pump Rod 7. Power Piston
Pump Outer Lever 8 Air Horn-to-Bowl
Accelerator Pump Gasket

Washer 9. Choke Valve
Pump Inner Lever 10. Choke Rod

11.
12.

Choke Shaft
Choke Kick Lever

Pump Inner Lever
Retainer

10.
11

13.
14.
15.
16.
17.
18.
19.

NOTE: The paper fuel inlet filter has its own
sealing gasket so there is no extra 8asket
_rei]utlre(% between the filter element and fuel
inlet nut.

Remove pump rod retaining clip from throttle lever
end of rod, and remove fod from throttle lever,
depress pump and rotate the pump rod out of upper
pump lever.

Using a wide bladed screwdriver, remove the fast
idle Cam attaching screw—rotate cam and remove
cam from rod.

Place choke valve in wide open position, rotate
choke rod towards pump lever and remove the
choke rod from upper choke lever on choke shaft.

Remove air horn to howl attaching screws and
choke cable bracket on 2G models. Tap air horn
Ilghtlﬁ to loosen from bowl and lift air horn from
float bowl.

Place air horn top-down on_ a flat surface and
remove float hinge pin, float, air horn gasket, splash
shield and float needle.

UsinP a wide hladed screwdriver, remove the float
needle seat and gasket,

Remove power piston by depressing shaft and

Air Horn

Vacuum Diaphragm
Choke Lever
Diaphragm Link
Fuel Inlet Nut
Gasket

Fuel Filter

20.
21.

Filter Spring
Float Needle and
Seat

Float Hinge Pin
Splash Shield
Float

22.
23.
24.

Fig. V2-Air Horn Disassembled
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12,

13.

allowing spring to snap sharply thus forcing piston
from casting.

Remove screw retaining pump inner lever to outer
lever and withdraw lever and plastic washer from
air horn. Place plunger in gasoline or kerosene to
prevent rubber from drying out.

CAUTION: Do not hend arm on inner pump
lever to remove the pump assembly from the
inner Fump lever. * To™ remove ‘the pump
assemb Vfrom the inner pump lever, rotate the
pump p un?er stem out of the hole in lever. If
the ‘nner Tever is bent to. remave the pump
assembly it will cause binding of the assembly
which could hold the throttle open.

If choke shaft or valve needs replacement, remove
two choke valve screws:

2. On 2GV Models, remove choke valve, and slide
shaft and kick lever from air horn.

b. On 2G Models, disconnect choke spring from
lever, and remove shaft and lever assembly
from air horn.

¢. On 2G Maodels, remove retaining ring from
annular grogve in casting, then remové choke
lever and swivel and spring.

Float Bowl and Throttle Body (Figure V3)
1 Remove the pump plunger return spring from

CARBURETORS 6M-17

pump well. Where used. Remove the aluminum
Inlet check ball from the hottom of the pump well
and pump inlet strainer from the bottom of the fuel
bowl using a pair of needle nosed pliers. The pump
inlet check ball is aluminum and smaller than the
steel pump ,dlschar%e check ball. Do _not inter-
change as failure of the pump system will result.

Remove main metering jets and power valve and
gasket.

Remove three screws on top of cluster after which

"~ cluster and gasket may be removed.

NOTE: The cluster center screw has two fiber
washers and a baffle located just above the
main well air bleeds. The two outer screws
have lock washers. Also, the center screw is
not threaded the full length of the body —
smaller diameter is required for pump’ jet
discharge. The high speed bleed_baffle must
be installed between the two fiber gaskets
underneath the head of center cluster screw.

Using a pair of long nose pliers, remove the pump

~ discharge spring rétainer (Figure VA4). Then the

pump discharge spring and check ball may also be
removed.

. After removing the venturi cluster assembly and

gasket, remove the plastic main well inserts” from

Cluster Assembly
Cluster Gasket

Hot Idle Compensator
Power Valve
Assembly

5. Main Jets

Popp

6. Bowl Assembly

7. Throttle Body-to-Bowl
Gasket

8. Throttle Body
Assembly

9. Idle Speed Screw

Fig. V3--Bowl and Throttle Body Disassembled

10.
11.
12.
13.

14.

Choke Rod

Idle Mixture Screws
Fast Idle Cam
Accelerator Pump
Spring

Pump Discharge
Check Assembly

OVERHAUL MANUAL



6M-18 CARBURETORS

Fig. V4--Removing Pump Discharge Spring Retainer

the main wells by using a Pair of needle nosed
pllerst. Be careful not to distort the plastic main well
Ingerts.

6. Invert carburetor and remove three large throttle
body to bowl attaching screws. Throttle body and
gasket may now be removed.

NOTE: Do not tamper with the idle mixture
needle with a limiter cap unless performing
an overhaul or due to needle damage. This
has heen set to test requirements™ by the
manufacturer.

7. Further disassembly of the throttle body is not
recommended. If the idle mixture needles are
damaged, or need replacement or the idle mixture
chanpels have to be clee%ned, the plastic limiter ca
should be broken awa% rom mixture screws as ne
ones are provided in the repair Kit.

IMPORTANT: Before removing idle mixture
needle, he certain to count number of turns
to bottom this old idle mixture needle. This is
required so that when it is necessary to install
a new needle, you ma¥ bottom™ the new
needle and then back off the same number of
turns it took to hottom the old needle.

8. Remove idle mixture needle and spring, if required.

Hot ldle Compensator - where used: Remove two
screws retaining hot jdle compensator and remove
compensator assembly and Qasket from venturi
area.

Cleaning and Inspection

CAUTION: Any rubber parts, plastic parts
(including float’ assembly), diaphragms, pump
pIunger,s, electric parts ‘and solenoids, should
not be immersed in carburetor cleaner.

The carburetor should be cleaned in a cold immersion
type cleaner,

1 Thoroughly clean carburetor castings and metal
parts in"an approved carburetor cleaner.

CAUTION: Any rubber parts, plastic parts,
diaphragms, pump plungers, electric parts and
solenoids, should not be Tmmersed in carburetor
cleaner. However, the air horn which has the
pressure relief valve will withstand normal
cleaning in carburetor cleaner. Make sure the
cleaning solution is thoroughly removed from
pressuré relief valve area.

2. Blow out all passa,g?es in casti,nqs with compressed
air. Do not pass drills through jets or passages.

3. Inspect idle mixture needle for damage.

4. Examine float needle and seat assembly for wear.
Install a new factory matched set if worn,

5. Inspect upper and lower casting sealing surfaces for
damage.

6. Inspect holes in levers for excessive wear or out of
round condition. If levers or rods are worn they
should be replaced.

7. Examine fast idle cam for excessive wear or
damage.

8. Check throttle and choke levers and valves or hinds
and other damage.

9. Replace filter element.

10. Check all springs for distortion or loss in tension,
replace as necessary.

ASSEMBLY AND ADJUSTMENTS

Assembly of Float Bowl and Throttle Body

L If removed, install the idle mixture adjusting
needles and springs into throttle body until” finger
t}ﬂht. Back out screws four turns as a prelimindry

idle adjustment.

New Part Replacement

If a new throttle body. is being replaced, install and
bottom_the new idle mixture needle and back off four
turns. Do not install plastic limiter cap at this time until
proper screw settings have been made.

After completing assembly of the carburetor, and when
installed in the” vehicle, adjust the mixture screw to
achieve the idle speed and idle mixture settings as
outlined under "Additional External Settings™ and
Adjustments",

NOTE: Do not install the new plastic limiter
caps provided until the idle mixture has been
adjusted with the carburetor installed on the
engine

Manual,

new red plastic idle mixture needle limiter cap. is
provided in the carburetor repair kit and also in the idle

per Instructions n the Service
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mixture needle and limiter cap kit. This cap must be
installed after the idle mixture needle has been set on
engine (see Specifications), by hacking off the new
mixture “needle the same number of turns, after
bottoming, as was reguned to bottom the orl?mal needle
which was pre-set and sealed by the manufacturer before
it left the factory. (See. "Note" in disassembly
procedures), Install” new _ limiter cap after checking
carburetor‘installed in engine.

CAUTION: Do not force the idle mixture
needle against the seat or damage will result.

2. Invert the float bowl, and place new throttle bod%

ﬂ?sket In position over locating dowels and attac

rottle body to bowl with three attaching screws.
Tighten screws evenly and securely.

3. D,ror[]) steel ,Pump discharge ~ball into Pumi)
discharge cavity. Ball is 3/16™ diameter steel. Install
pump discharge spring and retainer.

NOTE: The top of retainer should be flush
wlltht top of float bowl casting beneath venturi
cluster,

4, Install plastic main well inserts intg main well. Top
of insert should be flush with top of casting.

5. Install small aluminum ball into the bottom of
pump well inlet channel and make sure the ball is
seated in channel. Install the pump return spring
into pump well, appIY finger pressure to center it in
the pump well gver the inlet check ball. Install the
Bump inlet strainer into the cavity provided in the

ottom of float bowl and make sure that it is seated
securely. Figure V5 shows the float bowl and
throttlé body at this stage of assembly.

6. Install hot idle compensator assembly and gasket
(where used) and tighten screws evenly.

Assembly of Air Horn (Figure V6)

1 On 2GV Models, install choke kick lever on choke
shaft with tang on kick lever towards lever on shaft.

2. 0On 2GV Models, instf\II choke shaft into up ended
air horn—nsert shat left to right.

3. On 2G Models, install torsion spring and choke
lever and swivel assembly on air horn. Install retain
annular ring in groove.

4. Center choke valve on choke shaft with letters
"RP" facing quard. Install choke valve screws and
tlght,en,securex.,Stake, screws to _eliminate any
possibility of their commg loose. (On 2G Models,
connect torsion spring to idle cam lever).

5. Install accelerator pump pIunger and rod to pump
inner lever-end of plunger rod points inward.

6. Position accelerator pump. outer lever with F|aSlIC
washer partiall throuqh air horn and align flats on
inner lever and outer lever shaft install and secure
levers with retaining screw.

Install power piston in vacuum cavity. Make sure

~

10,

11,

CARBURETORS ©6M-19

Fig. V5-Bowl Assembly-Parts Location

Fig. V6-Air Horn Assembly-Parts Location

that_piston travels freely in cavity. Lightly stake
retainer in place.

Install float needle seat %asket into_casting, then
install needle seat and tighten secure(lﬁ with™a wide
bladed screwdriver. Position float needle into seat.

Install splash shield to float retainer legs—notch in
shield toward accelerator pump.

Install air horn-to-howl gasket making sure gasket
IS indexed with locating dowel.

Position cut out in float toward power piston and
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align float with legs, then install retainer pin
through splash shield"and float,

12. Install fuel filter spring, fuel filter, fuel inlet nut
gasket, and fuel inlet ‘nut. Tighten fuel inlet nut
Securely.

13, Install vacuum break diaphragm onto air horn with
?art numper on diaphragm ~bracket facing awa?(/
rom casting or outward. Position vacyum® brea
diaphragm fod into slot in diaphragm plunger and
attached to choke coil lever. Then install the choke
coil lever on flats on the end of choke shaft: tanq
on choke coil lever faces outward. Install choke coi
lever retaining screw and tighten securely.

Float Level Adjustment

With air horn inverted, gasket in place and needle seated
measure djstance from “lip at foe of float to air horn
gasket. Adjust float to specifications by bending the float
arm at point shown (fig. V7).

Float Drop Adjustment

With air horn right side up so that float can hang free,
measure distance from lip at toe of float ajr horn gasket.
Adjust float drop to sPemflcatlons by bending tang (Fig.
V8) at the rear of the float hanger.

Fig. V8--Float Drop Adjustment

Assembly of Air Horn to Float Bowl

1 Place air horn on howl, making certain_ that
accelerator pump plunger is_properly positioned
and that it will move freely. Raise aif horn, index
power piston with spring, and lower it straight
down to insure proper installation.

2. Install and tighten air horn screws evenly and
securely in sequence shown in Figure V9. The
number one screw is the long screw.

NOTE: The choke cable retaining bracket is
retained by number seven and eight screws.

3. Install fast idle rod in choke kick lever, then install
opposite end into fast idle cam. Rotate rod and cam
and secure cam to bowl with the shouldered bolt-
-letters "RP" on fast idle cam face outward.

NOTE: The rod offset end connects to fast
idle cam.

4. Install accelerator, pump rod and secure at throttle
lever with "hair pin" type clip.

) godnnect vacuum diaphragm at fitting on throttle
ody.

Installation of Idle Stop Solenoid on Float
Bowl

L Install idle stop solenoid into bracket on float bowl.
Then install large lock washer and large retaining
nut and tighten Securely.

MO/ 1 ~NO/
5 3 4

Fig. V9~Air Horn Tightening Sequence
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2. Bend retainjn? ears on lockwasher over flats on nut
so that nut is focked securely in place.

NOTE: Adjustment of the idle stop solenoid
should be made with the carburetor unit on
the engine. See "ldle Adjustment Procedures”
on the decal in the engine compartment.

Adjust Accelerator Pump Rod

Back out idle stop screw and idle stop solenoid Iolung_er
screw so that the ‘throttle valves are completely closed”in

CARBURETORS 6M-21

bores. Place the adjustable "T" scale gauge on top of air
horn ring. Bend the pump rod at lower angle to obtain
specified dimension to the top of the pump rod.

IMPORTANT: After carburetor overhaul,
throttle body part replacement, mixture
needle part replacement, or limiter cap and
needle removal, the procedures in Section
6M, 1973 Chassis Service Manual, under
"Additional External Settings and Adjust-
ments", must be followed.

ROCHESTER 4MV (QUADRAJET)

Fig. QI-Rochester 4MV (Quadrajet) Carburetor

DISASSEMBLY

NOTE: Place carburetor on proper holding
fixture. Care should be used so as not t0
damage the throttle valves as they are a
precision fit,

Removal of the Idle Stop Solenoid
Assembly

1 Bend back lockwasher retaining ears from

retaining nut; then loosen idle Stop solenoid
retaining nut from solenoid

2. Remove the jdle stop solenoid from the bracket on
the float bowl.

NOTE: Do not remove the idle stop solenoid
bracket from the float bowl unless replace-
ment s nece_ssarY, as the bracket must be
held securely in place.

CAUTION: Do not immerse the Idle Stop
Slolenmd assembly in any type of carburetor
cleaner.

Air Horn Removal
L Remove larger Idle Stop Solenoid bracket

retainingi screw. from float bowl. Do not remove the
bracket from air horn assembly.

2. Remove cliﬂ from upper end of choke rod,
disconnect choke rod, disconnect choke rod from
upper choke shaft lever and remove choke rod from
lower lever in bowl,

3. Remove roll pin_at pump lever pivot by driving
pivot inward with proper fitting punch. Then
remove pump lever from ‘air horn and upper end of
pump rod by rotating lever from rod.

4. Remove_nine (9) air horn to float bowl attaching
screws. Two attaching screws are located next to the
Frlmary venturi, (Two long screws, five short screws,
W0 codnter-sunk ‘screws).

5. Remove vacuum break hose at diaphragm and
remove diaphragm unit from retaining bracket,

6. Remove small screw at top of secondary metering
rod hanger, then remove metering rod hanger an
secondary rods as an assembly.

7. Remove air horn by lifting straight up. Air horn
gasket should remain on howl for removal later.

CAUTION: Care must be taken not to hend the
m%m well air. bleed tubes or acceleratlng well
tubes protruding from. the air horn. These are
permanently préssed into the casting. Do not
Femove.

Air Horn Disassembly (Figure Q2)
NOTE: Further disassembly of the air horn
IS not required for cleaning purposes.

If part replacement is required, proceed as follows:

1 Remove choke valve attaching screws, then remove
choke valve and shaft (Figure Q2).

CAUTION: Air valves and air valve shaft are
calibrated and should not be removed.

There is an air valve shaft spring repair kit which
includes the plastic cam, torsion Spring, spring and
retaining screw. If replacement is necessary, instructions
are provided in kit.
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. Air Horn Assembly
. Air Horn-to-Bowl

Choke Valve
Counter-sunk Air
Horn Retaining
Screws

Air Horn-to-Bowl 5.
Gasket 6.

Retaining Screws (2 7. Secondary Metering
long, 5 short, 2 Rods
counter-sunk-ltem 8. Metering Rod Hanger
No. 6)

. Choke Shaft and Lever

Fig. Q-2-Air Horn Exploded View

Float Bowl Disassembly (Fig. Q3)

L
2,

10.
11,

Remove pump plunger from pump well.

Remove air horn gasket from dowels on secondary
side of bowl, then remove gasket from around
power piston and primary metering rods.

Remove pump return spring from pump well.
Remove plastic filler over float valve.

Remove power piston by pressing the foiston down
and releasing it. Remove power spring from well.

NOTE: Never remove power piston with
pliers, if unable to remove, repeat step 5.

NOTE; The power piston assembly. is held in
place for easg in assembly of the air horn, by
a plastic retainer at top of power piston bore:

Remove metering. rods  from power piston by
disconnecting tenSion spring from top of each rod
then rotating rod to remove from hanger.

Remove float assembly hy gulling up slightly on
retaining pin Untl|£ln can be removed b}/_ slldlnq
toward pump well. After pin is removed, slide flog
assemply toward front of bowl to disengage needle
pull clip being careful not to distort pull clip.

Remove pull clip and fuel inlet needle.

Remove fuel inlet needle seat with wide blade screw
driver. Remove needle seat gasket and discard.

Remove primary meteriné; jets. No attempt should
be made to remove secondary metering discs.

Remove pump discharge check ball retainer and
check ball.

12
13

14,

15,

16.
17.

18,

Remove baffle from secondary side of bowl.

Remove retaininP screw from choke assembly on
side of float bowl and remove assembly from bowl;
therkI) reinove secondary lockout lever from cast boss
on bowl.

Remove fast idle cam from choke assembly.

CAUTION: Do not place vacuum break
assembly in carburetor cleaner.

Remove intermediate choke rod and actuating lever
from inside of float bowl well.

Remove fuel inlet filter nut gasket, filter and spring.

Remove throttle body by removing throttle body to
bowl attaching screws.

Remove throttle body to bowl instulator gaskets.

Throttle Body Disassembly (Figure Q4)

NOTE: Do not tamper with the idle mixture
needle with a limiter cap unless performing
an overhaul or due to needle damage. This
has been set to test requirements by the
manufacturer,

Remove Pump rod from throttle lever by rotating
rod out of primary lever.

No further disassembly of the throttle body is
necessary unless the ‘idle mixture needles " are
damaged or the idle channgls need cleaning, If
necessary to remove the idle mixture needles,
destroy “plastic limiter caps as new ones are
provided in the overhaul kit.

IMPORTANT: Before removing idle mixture
needle, be certain to count number of turns
to bottom this old idle mixture needle. This is
required so that when it is necessary to install
a new needle, %/ou ma¥ bottom” the new
needle and then back off the same number of
turns it took to bottom the old needle.

Remove idle mixture needle and spring, if required.

NOTE: No _further disassembly of the
throttle body is required.

CAUTION: Extreme care must be taken to
avoid damaging secondary throttle valves.

Cleaning and Inspection

CAUTION: Do not immerse the Idle Stop
Sollentgld in any type of carburetor cleaner or
solvent.

The carburetor should be cleaned in a cold immersion
type cleaner.

L Thoroughly clean carbyretor castings and metal

parts in"an approved carburetor cleaner.

CAUTION: Any rubber parts, Pllastic parts,
diaphragms, pump plungers, electric parts and
s?lenmds, should not be Immersed in carburetor
cleaner.
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10.

®NO A WD

Fuel Inlet Nut 10. Secondary Throttle
Gasket Lockout

Fuel Filter 11. Throttle Body-to-Bowl
Fuel Filter Spring Gasket

Vacuum Break Hose 12. Float Bowl Assembly
Vacuum Diaphragm 13. Idle Speed Screw
Air Valve Dashpot 14. Primary Jets

Choke Control 15. Pump Discharge Ball
Bracket 16. Pump Return Spring
Fast Idle Cam 17. Accelerator Pump

CARBURETORS 6M-23

18. Power Piston Spring 26. Float Needle Pull
19. Primary Metering Clip

Rods 27. Float Needle
20. Power Piston 28. Float Needle Seat
21. Metering Rod 29. Needle Seat Gasket

Retainer 30. Discharge Ball
22. Float Retainer
23. Secondary Air Baffle 31 Choke Rod
24. Float Bowl Insert 32. Choke Lever

25. Float Hinge Pin

Fig. Q3--Float Bowl Exploded View

. Blow out all passa(ies in castinqs with compressed

air. Do not pass drills through jets or passages.
Inspect idle mixture needle for damage.

Examine float needle and seat assembly for wear.
Install a new factory matched set if worn.

Inspect upper and lower casting sealing surfaces for
damage.

Inspect holes in levers for excessive wear or out of
round condition. If levers or rods are worn they
should be replaced.

Examine fast idle cam for excessive wear or
damage.

Check throttle and choke levers and valves or binds
and other damage.

Replace filter element.

Check all springs for distortion or loss in tension,
replace as necessary.

ASSEMBLY AND ADJUSTMENTS

New Part Replacement

If a new throttle body is being replaced, install and
bottom_the new idle mixfure needle and back off four
turns. Do not install plastic limiter cap at this time until
proper screw settings have been made.

After completing assembly of the carburetor, and when
installed in the” vehicle, “adjust the mixture screw to
achjeve the idle speed and idle mixture settings as
oulined under ™Additional External = Settings™ and
Adjustments"”.

Throttle Body Assembly

L If yemoved, install the idle mixture needles and
springs until lightly seated, Back out idlg mixture
needles four turns &s a preliminary idle adjustment,

NOTE: Do not install the new plastic limiter
caps until the idle mixture has been set with
the carburetor installed on the engine.
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. Shouldered Retaining 6.

Fast Idle Screw

Screw 7. Throttle Body-to-Bowl
Torsion Spring Screws
(3-to-4) 8. Idle Mixture Needle

. Fast Idle Adjusting 9 Accelerator Pump
Lever Rod
Fast Idle Cam Lever 10. Throttle Body

. Choke Unloader Assembly

Lever

Fig. Q4-Throttle Body Exploded View

Instructions for adjustment are included in
the service manual.

NOTE: A new red plastic idle mixture needle
limiter cap is provided in the carburetor
repair kit and also in the_idle mixture needle
and limiter cap kit. This cap must be
installed after the idle mixture needle has
been. set on engine (see Specifications) by
backing off the niew mixture needle the Same
number of turns, after bottoming, as was
required to bottom the original neédle which
wa? re-set and sealed by"the manufacturer
pefore it left the tactory. ‘See Note" In
dlsassembIK procedures). “Install new limiter
cap after check out of carburetor on engine.

Install pump rod in hole of throttle lever by
rotating rod into lever.

Float Bowl Assembly

1

3.
4,
)

Install new throttle bodP/,to bowl insulator gasket
beln? certain the gaskef is properly installed over
two focating dowels on bowl.

Install throttle body making certain throttle body is
properly located over dowels on float bowl then
install ‘throttle body to bowl screws and tighten
evenly and securely. Place carburetor on proper
holding fixture.

Install fuel inlet filter spring, filter, new gasket and
inlet nut and tighten nut securely.

Install fast idle cam on choke shaft with cam pick-
up lever on underside of cam.

Connect choke rod to choke rod actuating lever

11,
12,

13

(plain end) then holding .choke rod, with grooved
end pointing inward, position choke rod actuating
lever in well of float bowl and install choke
assembly engaging shaft with hole in actuating
lever Fﬁg. 8 . Install retalnlng screw and tighten
securely, Remove choke rod from lever for
Installdtion later.

Install vacuum hose to tube connection on bhowl and
vacuum break assembly.

Install air deflector in secondary side of bowl with
notches towards top.

Install pum? discharge check hall and retainer in
passage next to pump well,

Install primary main metering jets.

Install fuel inlet needle seat and qasket. Use wide
blade screw driver to avoid distortion. Install fuel
inlet needle.

Install pull clip on needle. Pull clip is prolperly
positioned with open end towards front of howl.

Install float by sliding float lever under pull clip
from front to" back. With float lever in pull clip,
hold float assembly at toe and install reta_lan pin
from Bumﬁ well side. Be careful not to distor Pu
clip )( 0 NOT install pull clip thru hole in float
arm.

Float level adjustment (fig. Q6)

a. With an adjustable T-scale, measure from top of
float bowl ‘gasket surface (gasket rem,oved; to
top of floatat toe (located gauging point 3/16"
back from toe).

Fig. Q5--Installing Choke Bracket Assembly
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14,

15.

16.
17,

18.
Air

Air

NOTE: Make sure retaining pin is held
firmly in place and tang of ‘float needle is
seated on float needle.

b. Bend float up or down for proper adjustment.

Install power piston spring in power piston well. If
ﬁrlmary main_metering fods were removed from
anger reinstall making sure that tension spring is
connected to top of ‘each metering rod, Install
power piston_ assembly in well with ‘metering rods
;f)_roperly positioned in metering jets. Press” down
irmly 0on quv_er piston retainer” to insure engage-
ment of retaining clip.

Install plastic_ filler over float needle, pressing
downward until seated properly.

Install pump return spring in pump well.

Install air horn gasket around primary metering
rods and piston. Position gasket over twg dowels on
secondary side of bowl. Press power piston down
firmly to assure correct alignment engagement of

pin.
Install pump plunger in pump well.

Horn Assembly

Install choke shaft, choke valve and two attaching
screws, If removed. Make sure that the two choke
valve screws are lightly staked in place.

Horn to Float Bowl Installation

Place air horn assembly on howl, carefully
positioning vent tubes and accelerating well tubes to
air horn gasket. Do not force air horn assembly on
to fh)at bowl as distortion of the vent tubes may
result.

Install two Ion? air horn screws, five short screws
and two countersunk screws in primary venturi
area. All_screws must be tightend evenly and
securely (Figure Q7).

Connect pump lever to upper pump rod by rotating

CARBURETORS 6M-25

Fg. Q7-Air Horn Tightening Sequence

lever into rod. (Pump rod_should be in inner hole),
Then install Fump lever into air homn casting and
Push pump lever pin back through casting” until
|lush with casting.

Connect choke rod into lower choke lever in float
bIQW| cavity and retain in upper lever with retaining
clip.

Install air valve to dashpot rod into air valve shaft
lever hole and into the slot in the dashpotPIunger;
then position dashpot into retaining bracket. Crimp
over ears on retaining bracket and connect the
vacuum hose from the Unit to tube on float howl.

Install secondar,¥, meterinq rod and hanger. Rod
should be positioned with upper ends through
hanger holes and towards each other. (Figure Q8).

Install hanger retainer screw and tighten sécurely.

Installation of the Electrically Operated Idle
Stop Solenoid

L Install the idle stop solenoid into locating lug in

2,

bracket on float bowl.

Install Iarge retainin%
Then, bend locking ta
on the retaining nut,

CAUTION: Do not over ti%hten the large
retaining nut. on the idle stop solenoid as
bracket distortion can result.

NOTE: After carburetor overhaul, throttle
body part replacement, mixture needle part
replacement, " or limiter cap and needle
removal for any reason, the procedures in
Section 6M, 1973 Chassis Service. Manual
under "Additional External Settings and
Adjustments", must be followed.

nut and tighten secureh{.
s from lockwasher over flats
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Fig. Q8--Installing Secondary Metering Rods

SPECIAL TOOLS

22973

J—9789

J—1137
J—-5197

J—4552

BENDING TOOLS

J—8328

J-1137 Choke Rod J-9789 Universal
Bending Carburetor Kit
J-4552 Choke Rod J-22973 Ther-Mac
Bending (1 2 bbl.) Thermometer
J-5197 Unloader
Bending
J-8328 Carburetor
Holding Tool

Fig. Q9-Engine Fuel Special Tools
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Starting MOtor ...
Starting Solen0id.......ccvvvvvvvsvrssrvvnsnn

Disassembly

Cleaning and InSPECtiON..covvvrvvvsvrscrrres o

Testing and RePAIrS...........ooooomrvovonsvsnrn
Armature Test for Shorts
Armature Test for Ground

DISASSEMBLY (Figs. IS and 2S)

Field Coil Test for Open Circuit ...
Field Coil Test for Ground ...

ENGINE ELECTRICAL 6Y-1

SECTION 6Y

ENGINE ELECTRICAL

CONTENTS OF SECTION

................................ BY<
....................... 6Y-

STARTING MOTOR

INDEX

e Y-4
...................... 6Y-3  Turning the Commutatorg\\((él
.............................. BY-3  OVRITUNNING CIUCH oo e BY-5
...................... 6Y-3  ASSEMDIY..covivvvciivvnssssnssssssssssssesssissssssiss sessnssesssnsnns Y -
..................... 6Y-3  Pinion CIBArANCE ...ovvvvvvvvevrsivrsssensssersssscsnnssesnsnnns 0 Y -0

3. Remove Commutator end frame, field frame
assembly and armature assembly from drive

housing:
L Disconnect the_field coil connector(s) from the g %ﬂg\%e overrunning clutch from armature shaft as
motor solenoid Terminal. '
2. Remove through bolts.
P SOLENOID
FINGER PLUNGER RETURN SPRING
SHIFT
LEVER
GROMMET
SPIRAL
BUSHING SPLINES
BUSHING
PINION
STOP
OVERRUNNING
BRUSH INSULATED BRUSH HOLDER \ FIELD COIL AssisT  CLUTCH
BRUSH SPRING ARMATURE SPRING

GROUNDED BRUSH HOLDER

Fig. IS-Starting Motor Cross Section
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N

oo

Drive Housing 7. Solenoid Case
Shift Lever Bolt 8. Screw and Lock
Shift Lever Nut and Washer
Lock Washer 9. Grommet
Pin 10. Field Frame
Shift Lever 11. Through Bolts
Solenoid Plunger 12. Thrust Collar
. Solenoid Return 13. Snap Ring
Spring 14. Retainer

15.

16.
17.
18.

19.
20.
21

Fig. 2S-Starting Motor Parts

S}I]idfe two piece thrust collar off end of armature
shaft.

Slide a standard half-inch piPe coupling or
other metal cylinder of suitable size (an old
pinion of suitable size can be used if available)
onto shaft so end of coupling or cylinder butts
against edge of retainer (fig. 3S). Tap end of
coupling with hammer, driving retainer towards
armature end of snap ring.

C.

d.

Overrunning Clutch 22. Grounded Brush
Assembly Holders
Armature 23. Brushes
Braking Washer 24. Screws
Commutator End 25. Field Coils
Frame 26. Insulators
Brush Springs 27. Pole Shoes
Washer 28 Screws
Insulated Brush

Holders

Layout

Remove snap ring from groove in shaft using
Fllers or other suitable tool. If the snap ring IS
00 badly distorted during removal, it may be
nlecte?]sary to use a new one when reassemfling
clutch.

Slide retainer and clutch from armature shaft.

5. Disassemble brush rigging from field frame.

a.

Release "V" spring from slot in brush holder
support.
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CYLINDER
RETAINER

Fig. 3S-Driving Retainer Off Snap Ring

b.  Remove support pin.

¢ Lift brush holders, brushes and spring upward
as a unit,

d. Disconnect leads from each brush.
e. Repeat operation for other set of brushes.

CLEANING AND INSPECTION

With the starting motor completely disassembled except
for removal of field coils, the component parts should be
cleaned and inspected as described below. Field coils
need be removed only where defects in the coils are
Indicated by the tests described In this section, In which
case the pole shoe screws should be removed and the
pole shoes and field coils disassembled. Any defective
parts should be replaced or repaired (see Repdirs).

1 Clean all starting motor parts, but do not use grease
dissolving solvént for cleaning. the overrunnin
clutch,armature, and field coils Since such a solven
would dissolve the grease packed in the clutch
mechanism and would damage armature and field
coil insulation.

2. Test overrunning clutch action. The pinion should

turn freely in the overrunning direction and must
not S|IP in the cranking diréction. Check pinion
teeth 10 see that they have not been chipped,
cracked, or excessively worn. Check the spring for
normal tension and” drive collar for wear, If
necessary the spring or collar can be replaced by

ENGINE ELECTRICAL 6Y-3

forcing the collar toward the clutch and removing
lock ring from end of tube.

3. Check brush holders to see that the¥ are not
deformed or bent, but will properly hold brushes
against the commutator.

4. Check the condition of the brushes and if pitted or
worn to one- half their original length, they should
be replaced.

CAUTION: Some starter motor models use a
molded armature commutator design and no
attempt to undercut the insulation™should e
made or serious damage may result to the
commutator. Undercutting redices the bonding
of the molding material which holds the
commutator bars and since the mo,lqu
material is softer than the copper bars, it is no
necessar}; to undercut the material hetween the
bars of the molded commutator.

b. Check fit of armature shaft in _bushlng of drive
housing, Shaft should fit snugly in the bushing. If
the bushing is worn, it should™ be replaced. Apply a
silicone lubricant to this, bushing before reassembly.
Avoid excessive lubrication.

6. Check fit of bushing in commutator end frame. If
this bushing is damaged or worn excessively, the
end frame ,assembh( ‘must be replaced. Appl% a
silicone lubricant to this bushing before reassem IY'
Avoid excessive lubrication. Lubricant forced onto
the commutator would gum and cause Eoor
commutation with a resulting decrease in cranking
motor performance.

7. Inspect armature commutator. |f commutator is
rough or out of round, it should be turned down
and” undercut. Inspect the points where the
armature conductors join the commutator bars to
make sure that it is a good firm connection. A
burned commutator bar s usually evidence of a
poor connection,_See "Turning the Commutator,”
described under Testing and Repairs.

TESTING AND REPAIRS

Armature Test For Shorts

Check the armature for short circuit by placing on
growler and holding hack saw blade over armatuye™ core
Wwhile armature is rotated (fllg(;. 45). 1t saw blade vibrates,
armature is shorted, Recheck after cleaning between the
comngutator bars. If saw blade still vibrates, replace the
armature.

Armature Test For Ground

Place one lead on the armature core or shaft and the
other on the commutator (fig. 5S). If the lamp lights, the
armature is grounded and niust be replaced.

Field Coil Test For Open Circuit
Place one lead on the insulated brush and the other to
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Fig. 4S~Armature Short Circuit Test

he field conpector bar (fig. 6S). If the lamp does not
ight, the field coifs (arge og)en and wﬁl require

replacement.

Field Coil Test For Ground

NOTE: Be sure to disconnect the shunt coil
before performing  this test (when
appllcable)p.

Place one lead on the connector bar and the other on the
grounded brush (fig. 7S). If the lamp lights, the field coils
are grounded.

Loose Electrical Connections

When an open soldered connection of the armature to
commutator leads is found during inspection, it may be
resoldered provided resin flux is used for soldering. Acid
flux should never be used on electrical connections.
When inspection shows commutator roughness, it should
be cleaned as follows:

SiNtIM

Fig. 5S-Armature Ground Test

Flg 65 Field @il °Pen Circuit Test

Fig. 7S-Field Coil Ground Test

Turning The Commutator

L Turn down commutator in a lathe until it Is
thoroughly cleaned.

CAUTION: Some starter motor models use a
molded armature commutator design and no
attempt to undercut the insulation™should be
made or serious damage may result to the
commutator. Undercutting reduces the bonding
of the molding material which holds the
commutator bars and since the r,no_ldmgi
material is softer than the copper bars, it is no
necessarK to undercut the material between the
bars of the molded commutator.

2. Undercut insulation between commutator bars
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1/32". This undercut must be the full width of
insulation and flat at the bottom; a trlan?ular
roove will not he satisfactory. After undercutting,
e slots should be cleaned out carefully to remove
any dirt and copper dust.

3. Sand and the commutator li%h
sandpaper to remove and slight
undercutting.

4. Recheck armature on growler for short circuits.

tl% with No. 00
urrs left from

Brush Holder Replacement

If brush holders are damaged, they can be replaced by
sp?mal service units which ‘are attached with screws and
nuts.

Overrunning Clutch

The overrunning clutch (roll clutch design) used in the
various starting motors_is (fig. 8S) designed to be
serviced as a complete unit.

ASSEMBLY

After all parts have been thorouthy tested and inspected
and worn or damaged parts replaced, the starter should
be reassembled.

1 Assemble brush rigging to field frame.
a. Assemble brushes to brush holders.

b. Assemble insulated and grounded brush holder
together with the "V" spring and position  as
unit on the suPport pin. Push holders and spring
to bottom o _supi)ort and rotate spring t0
engage the "V" in slot in support.

¢. Attach ground wire to grounded brush and field
lead wire to insulated brush.

d. Repeat for other set of brushes.

2. Ahsslgtmble overrunning clutch assembly to armature
shaft.

a. Lubricate drive end of armature shaft with
silicone lubricant.

CLUTCH SPRING-

COLLAR — | SPRING

ROLLER-

PINJON AND COLLAR
ASSEMBLY

BUSHINGS

SHELL AND
SLEEVE ASSEMBLY

I-LOCK WIRE

Fig. 8S-Roll Type Clutch Cross-Section
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b. Slide clutch assembly onto armature shaft with
pinion outward.

¢. Slide retainer onto shaft with cupped suraface
facing end of shaft (away from pinion).

d. Stand armature on end of wood surface with
commutator down. Position snap rm% on uEper
enddof shaft yrA hold in place with block of
wood.

Tap wood block with hammer forcing spap ring
(g)\r/géveend of shaft (fig. 9S). Slide snap ring down into

e. Assemble thrust collar on shaft with shoulder
next to snap ring.

f. Place armature flat on work bench, and position
retainer and thrust collar next fo snap ring.
Then using two pair of pliers at the same time
(one Ralr on either side of shaft), grip retainer
and thrust collar and_squeeze until ‘snap ring is
forced into retainer (fig. 105).

3. Lubricate the drive housing bushing. with a silicone
lubricant. Make sure thrust collar is"in place against
snap ring and retainer and slide armature and
clutch assembly into place in drive housing
engaging shift lever with clutch.

4. Position field frame over armature and apply
special sealln% compound between frame “and
solenoid case. Position frame against drive housing
using care to prevent damage to the brushes.

5. Lubricate the bushing in the commutator end
frame with a silicone lubricant. Place leather brake

SNAP

SNAP
GROOVE

Fig. 9S-Forcing Snap Ring Over Shaft
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Fig. 10S-Forcing Snap Ring Into Retainer

washer on armature shaft and slide commutator
end frame onto shaft.

. Reconnect the field coil connectors to the "motor"
solenoid terminal.

. After overhaul is completed, perform "Pinion
Clearance Check".

PINION CLEARANCE CHECK
L Connect a battery, of the same voltage as the

solenoid, from thé solenoid switch terminal to the
solenoid frame or ground terminal (fig. 11S).

NOTE: Disconnect the motor field coil
connector for this test.

Momentarily flash ai]umper lead from the solenoid
motor terminal to the solenoid frame or ground
terminal. The pinion will now shift into cranking

BATTERY

Fig. 11S -Circuit for Checking Pinion Clearance

position and will remain there until the battery is
disconnected.

Push the pinion back towards the commutator end
to eliminate slack movement.

Measure the distance hetween the pinion and
pinign stop _Eﬁg. 125). If clearance is not within
specified limits, 0(.0_10-. 140) it may indicate excessive
wear of solenoi Imkatge shift |ever yoke buttons or
improper assembly of the shift lever mechanism.
Worn or defective parts should be replaced.
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Fig. 12S-Checking Pinion Clearance

STARTING SOLENOID

INDEX
Removal. 6Y-7  Replacement 0of CONACES....crvvrrvrsmrssmrmsnssssnsnsnnns 6Y-7
INSEAHALION oo 6Y-7

Removal Replacement of Contacts (fig. 13S)

1 Remove the outer screw and washer from the motor _ .
connector strap terminal. . . L With solenoid removed from motor, remove nuts

2. Remove the two screws retaining solenoid housing and washers from switch and motor connector strap
to end frame assembly. terminals.

3. Twist solenoid clockwise to remove flange key from 2. Remove the two solenoid end cover retaining screws
keyway slot in housing; then remove solenoid and washers and remove end cover from Solenoid
assembly. body.

3. Remove nut apd washer from battery tﬁrmlnal on
end cover and remove battery terminal. Remove
resistor by-pass terminal and contactor.
conTACT 4. Remove motor connector strap terminal and solder
swirer RN new terminal in position.
WASHER 5 Using a new hattery terminal, install terminal
washer and retaining “nut to end cover. Install by-
pass terminal and contactor.
6. Position end cover over switch and motor terminals
and install end cover retaining screws. Also install
washers and nuts_ on the Solenoid switch and
MOTOR CONNECTOR starting motor terminals.
7. Bench test solenoid for proper operation.
Installation
Fig. 13S~Exploded View of Solenoid L With solenoid return spring Jinstalled. on plunger,
position solenoid body to drive housing and furn
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counterclockwise to engage the flange key in the
keyway slot.

2. Install two screws retaining solenoid housing to end
frame,

3. Install outer screw and washer securing motor
connector strap terminal.

4. Install starter motor as previously described.

10-SI SERIES 100 TYPE DELCOTRON
INDEX
Disassembly. ... e ———— 6Y-8 Diode. TrO CRECKS ..o -
Cleaning and Inspection........ .. 6Y-9 Rectifier Brld?e 011110 PP -
TeStNG ..o e s 6Y-9 Voltage Requlator Brush/Lead Check -
Rotor” Field Winding CReckS.......ummmmmvmssmrmsrennn 6Y-9 BPAITS cvvvrrsrvvsssssssssssssssssssssssssssssssssssssssssssssssssnens 6Y-12
OPEN CIICUIL. vvvssvvvsssvvsssssssssssssssssssssssssssssssssssssssrsns 6Y-9 Brush_Holder and Regulator Replacement........... 6Y-12
SNOM CIFCUI. v 6Y-10  Slip Ring SEIVICING..ocovvvrvmsmvsssrmsngrsrsnen ) SV
SEALOr CRECKS..covvvvsvvsrvrsvnsrnsnsrssssssessssssssenens 6Y-10  Drive End Bearing” Replacement and Lubrication6Y-12
grgﬁngsiféﬁii ..................................................................... gﬁg RSllp Rlan End Bearing Replacement.......n. 66\<(-1122
S R ———————— % 1| T S — '

DISASSEMBLY (fig. 1C)

1 Hold generator in a vise, clamping the mounting
flange lengthwise.

2. Remove the four thru-bolts and separate the slip
ring end frame and stator assembly from the drive

end and rotor assembly by prying apart with a
screwdriver at the stator slot.

NOTE: A scribe mark will help locate the
parts in the same position during assembly.

3. Place a piece of tape over the slip ring end frame
bearing to prevent entry of dirt and other foreign

Fig. 1C-10-SI Series Delcotron
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material, and also a piece of tape over the shaft at
the slip ring end.

CAUTION: Brushes may de onto the rhtor
shaft and become contaminated with ,bearl_nﬁ
|ubricant. Clean brushes prior to installing wit

a non- toxic cleaner such as trichlorethylene or
a soft dry cloth.

Remove the stator lead attaching nuts and separate
stator from end frame.

NOTE: At this E]omt, with the two end
frames separated the stator disconnected and
the rotor removed electrical checks of the
rotor, rectifier bridge, stator and diode trio
brush lead CIIE& may be made without further
disassembly. Refer to the specific checks as
outlined in"this section.

Remove screw attaching diode trio to brush holder
?fs_seni(b:gy and remove diode trio from end frame
ig. 1C).

NOTE; Diode trio may be checked for a
?rou,nded brush lead clip at this point. Refer
0 diode trio checks.

Remove the rectifier bridge aftaching screw and the
"BAT" terminal screw, and disconnect the capacitor
lead. Remove rectifier bridge from the end frame.

Remove two attaching screws, and remove brush
holder and regulator assemblies.

NOTE: Two insulators are assembled over
the top of the brush retaining clips and the
two screws have special insulating sleeves
over the screw body.

Remove retaining screw and capacitor from end of
frame (fig. 6C).

Remove slip ring end frame bearing (if nec,essarK).
Re1tﬂer to hbearing replacement covered in this
section.

Remove pulley retaining nut and slide washer,
pulley, farP and spacer Hro% sHaft.

a. Single gnroove pulledy,—place 15/16" box wrench
on the shaft nut and insert a 5/16" alien wrench
into the shaft end hole to hold the shaft while
removing the nut (fig. 2C).

b. Double grogve pulley—place a 15/16" socket
(with wrench flats on ‘the drive end or use
adapter J-21501 and a box wrench on the puIIe%/
retaining nut, insert a 5/16" alien wreng

through the socket and adapter_ into hex hole in

thet shaft to hold the shaft while removing the
nut.

Remove rotor and spacers from the drive end
frame assembly.

Remove drive end frame bearing retainer plate
screws, plate, gasket, bearing, and Slinger from end
frame (if necessary).

ENGINE ELECTRICAL 6Y-9

Fig. 2C-Removing Pulley

CLEANING AND INSPECTION

With generator complete(ljy disassembled_the components
should™ be . cleaned and . inspected. Be sure testing
equment IS in ?ood working order before attempting to
check the generator.

1L Wash all metal parts except stator and rotor
assemblies.

2. Clean bearings and inspect for sealing, pitting or
roughness.

3, In%pect rotor slip_rings, they may be cleaned with
400 grain polishing cloth.” Rotate rotor for this
operation to prevent creating flat spots on slip
rings.

4, S|IR rings which are out of round may be trued in a
lathe to”.001" maximum indicator reading. Remove
only enough material to make the rings smooth and
coricentric. Finish with 400 grain polishing cloth
and blow dry.

5. Slip rings are not replaceable—excessive damage
will require rotor assembly replacement.

6. InsPect brushes for wear. If they are worn halfway,

replace., Inspect brush springs for distortion or

weakenlng. It brushes appear Satisfactory and move

freely in Drush holder, springs may be reused.
TESTING

Where specified, conduct the following tests using an
ohmmeter with a_1-1/2 volt cell and use“the lowest range
scale for the readings.

Rotor Field Winding Checks (fig. 3C)

The rotor may be checked electrically with a 110-volt test
lamp or an ohmmeter,

Open Circuit
Connect one test lamp or ohmmeter lead to each slip

CHASSIS OVERHAUL MANUAL



6Y-10 ENGINE ELECTRICAL

OHMMETER
(CHECK FOR SHORTS AND OPENS)

Fig. 3C--Checking Rotor

ring. If the lamp fails to light or if the ohmmeter
reading is high, the windings are open.

Short Circuit

The windings are checked for shorts by connecting a 12

volt battery and an ammeter in series with the two slip

rings. Noté the ammeter reading. An ammeter_ reading

above the specified field ampe_ra(%,e draw indicates

fﬁprted W|?d|ngs. Refer to Specifications at the end of
is manual.

Stator Checks (fig. 4C)

Grounds

Connect a 110-volt test lamp or an ohmmeter from any
stator lead to the stator frame. If test lamp lights or if
ohmmeter reads low, the windings are grounded.

Open Circuit

If lamp fails to quht or if ohmmeter reads high when
successively connected between each pair of stator leads,
the windings are open.

Short Circuit

A short in the stator,wmdlngs is difficult to locate
without special test equipment due to the low resistance
of the windings. However, if all other electrical checks
are normal and the generator fails to supply rated
output, shorted stator windings are indicated. Also, look
for heat discoloration on the windings.

Diode Trio (fig. 5C)

With the diode trio unit remove from the end frame,
connect an ohmmeter to the single connect and to one of

OHMMETER
(CHECK FOR OPENS)

OHMMETER
(CHECK FOR GROUNDS)

Fig. 4C-Checking Stator

SINGLE CONNECTOR

Fig. 5C-Diode Trio Checks

the three connectors. Observe the reading, then reverse
the ohmmeter leads to the same connectors. A good
diode trio will give one high and one low reading. If
both readings are the same, replace the diode trio.
Repeat this test between the single connector and each of
the other two connectors.
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NOTE: There are two diode trio units
differing in appearance used in the generator
but they are completely interchangeable.

The diode trio maY_aIso be checked for a grounded
brush lead while still installed in the end frame.” Connect
an ohmmeter from the brush lead clip to the end frame
as shown in Step 2, Figure 1C, then reverse the lead
connection. If Dboth readings are zero, check for a
grounded brush lead clip Caused by omission of the
insulating washer, of the insulating sléeve over the screw,
or damaged msulatln? sleeve. Remove the screw to
inspect the sleeve. If sleeve or screw are not grounded,
replace regulator.

CAUTION: Do not use high voltage to check
the diode trio, such as 110 volt test famp.

Rectifier Bridge Check (fig. 6C)

Connect an ohmmeter to the grounded heat sink and one
of the three terminals. Then reverse the lead connections
to the grounded heat sink and same terminal. If hoth
readings are the same, replace the brld%e. A good
rectifier bridge will give one high and one Tow reading.
Repeat this Same test between “the tt;rounded heat sin
and the other two terminals, and between the insulated
heat sink and each of the three terminals. When this is

BRUSH

HOLDER REGULATOR
INSULATED
HEAT SINK INSULATING

WASHER
GROUNDED
HEAT SINK
OHMMETER

Fig. 6C-Rectifier Bridge Checks

ENGINE ELECTRICAL 6Y-11

done all six diodes are checked with two readings taken
for each diode.

NOTE: The diodes are not replaced individu-
ally. The entire rectifier brldPe is replaced if
one or more diodes are defecfive.

CAUTION: Do not use high voltai;e to check
Ehe rectifier bridge, such as a 110 volt test
amp.

Voltage Reg./Brush Lead Clip Check (fig.
7C)

Connect an ohmmeter from the brush lead clip to the
end frame as shown in Step 1 Figure 1C. Then reverse
lead connections. If both readings are zero, either the
brush lead clip is grounded or the regulator is defective.

A grounded brush lead clip can result from omission of
the insulating washer, omission of the insulating sleeve
on the screw, or a damaged insulating sleeve. Remove
the screw and jnspect the sleeve. If It is satisfactory,
replace the regulator unit.

OHMMETER  OHMMETER
INSULATING
CAPACITOR DIODE
ATTACHING TRIO
nuts
BRIDGE

Fig. 7C--Brush Lead Clip Checks
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REPAIRS

Brush Holder and Regulator Replacement
(fig. 7C) _
L If not previously removed, remove the three stator

lead attaching nuts, the stator, diode trio brush lead
screw and diode trio from the end frame.

2. Remove the remaining two screws from the brush
holder and regulator and remove these units from
the end frame.

NOTE: The two_screws retaining the brush
clips have insulating washers over the tops of
the brush clips and special insulating sleeves
over the screw body above the threads. If
they are damaged or missing a ground will
result causing uncontrolled or'no output.

3. Replace defective unit and reassemble using reverse
of removal procedures.

NOTE: The screw nearest regulator terminals
does not have an insulating washer, but may
or may not have an insulating sleeve.

Slip Ring Servicing
If the slip rings are dirty, they may be cleaned and
finished with 400 grain or. finer polishing cloth. Spin_ the
rotor, and hold the polishing cloth against the slip rings

until they are clean.

CAUTION: The rotor must be rotated in order
that the slip rings will be cleaned evenly,
Cleaning the slip rings by hand without
sh)mn,mg,the rotor. may Tesult in flat spots on
the slip rings, causing brush noise.

Slip rings which are rough or out of round should, be
trued in"a lathe to .002 inch maximum indicator readmgn.
Remove onl¥,enou9vh material fo make the rings smoo
and round. Finish with 400 grain or finer polishing cloth
and blow away all dust.

Drive End Frame-Bearing Replacement/
Lubrication

L The drive end frame bearing can be removed by
detaching the retainer plate “holts and seJJaratlng
retainer plate and seal assembly from end frame,
and then pressing hearing out using suitable tube or
pipe on outer race.

2. Refill bearing one-quarter full with Delco-Remy
No. 1948791 Qrease or equivalent. Do not overfill.

3. Press bearing into end frame using tube or pipe as
in Step L with bearing and slinger assembled as
shown'in Figure 8C.

4. Install retainer plate. Use new retainer plate if felt
seal is hardened or excessively worn.

NOTE: Stake retainer plate bolts to plate.

Slip Ring End Frame-Bearing Replacement

L Replace the bearing if the grease supply is

Fig. 8C-Drive End Bearing Cross Section

exhausted, Make no attempt to re-lubricate and
reuse the bearing.

Press out from outside of housing, using suitable
tool over outer race of bearing.

To install, place a flat plate over the bearing and
?ress in from outside of housing until bearing is
flush with the outside of the end frame. Support
inside of end frame around bearing bore with a
suitable tool to prevent distortion. Use extreme care
to avoid misalignment.

Install new seal whenever hearing is replaced.
Lightly coat the seal lip with oil and press seal into
thé end frame with the seal lip toward the inside of
the end frame.

REASSEMBLY

)
2.

Install rotor in drive end frame and attach spacer,
fan, pulley, washer, and nut.

Using adapter J-21501, insert an alien wrench into
hex shaEed hole at end of shaft and torque the
shaft nut to 40-50 ft. Ibs. (fig. 9C).

Install capacitor and retaining screw in slip ring
end frame.

Position brush holder and regulator assemblies in
end frame and install two retaining screws.

NOTE: The two screws retaining the brush
clips have insulating washers over the top of
the brush clips and"special insulating sleeves
over the screw body above the threads. If the
third screw does " not have an insulating
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15/16" SOCKET

Fig. 9C-Installing Pulley Nut

ENGINE ELECTRICAL 6Y-13

sleeve, it must not be interchanged with
either of the other two screws.

Position rectifier bridﬁe to end frame. Install
attaching screw and the "BAT" terminal screw.
Connect capacitor lead to bridge.

Position diode trio on rectifier bridge terminal and
hnsltdall screw attaching brush lead clip to brush
older.

CAUTION: Insulating washer on the screw
must be assembled over top of the connector.

Position stator in end frame. Connect stator leads to
rectifier bridge terminals and install attaching nuts.

Position slip ring end frame to drive end frame and
install four thru holts,

NOTE: Remove tooth pick from brush
holder at opening in_ slip rmg_ end frame
before operating machine on vehicle.

SPECIAL TOOLS

J-21 501
PULLY
ADAPTER

Fig. 10C—Special Tool
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CLUTCHES AND MANUAL TRANSMISSIONS 7M-1

SECTION 7M
CLUTCHES AND MANUAL TRANSMISSIONS
CONTENTS
Single Plate Dlaphragm Spring Clutch.....cvvve IML - 4-Speed Muncie Transmission (Model 465)........ M-37
Single Plate Coil Spring Clutc M3 Dana Model 20 Transfer Case. ... TM-50
3-Speed Saginaw _Transmission... - New Process Model 203 Transfer Case :
3-Speed Muncie Transmission... New Process Model 205 Transfer Case
4-Speed Saginaw _Transmission Adapter ASSemBIIES....vwrvrrvvmrvrssrrsssrssrnns
4-Speed Muncie Transmission (Passenger Car).... M- 2 SPECIAl TOOIS.ccuvvvrvrsvvrssrrssssssssssssssssssssssssssssssnens M1
SINGLE PLATE DIAPHRAGM CLUTCH
INDEX

Disassembly............. LA N 11111 N ™-3
Inspection &nd Repair TM-2  Pilot Bearing Replacement........mmmmmvssmensnnnn M3

1. Flywheel 5. Pressure Plate 9. Fork

2. Dowel-hole 6. Diaphragm Spring 10. Retracting Spring

3. Pilot Bushing 7. Cover 11. Drive Straps

4. Driven Disc 8. Throwout Bearing

Fig. 1- Flat Finger Clutch Cross-Section (Typical)
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7M-2 CLUTCHES AND MANUAL TRANSMISSIONS

1. Flywheel 5. Pressure Plate 8. Throwout Bearing
2. Dowel-hole 6. Diaphragm Spring 9. Fork

3. Pilot Bushing 7. Cover 10. Retracting Spring
4. Driven Disc

Fig. 2-Bent Finger Clutch Cross-Section (Typical)

NOTE: When disassembling, mark edge of
Bres?_ure 8Iate and cover. T ,ese_m%rks must
e aligned In assembly to maintain balance.

DISASSEMBLY (FIG. 3)

L Remove three drive-strap to pressure plate bolts
and refracting springs and remove pressure plate
from clutch cover.

2. The clutch diaphragm spring and two pivot rings
are riveted to the Clutch cover. Spring, rings and
cover should be inspected for excessive wear or
damage and if there is a defect, it is necessary to
replace the complete cover assembly.

INSPECTION AND REPAIR

1 Check drive straPs for looseness at the clutch cover
ﬁnld evidence of looseness at pressure plate bolt
oles.

2. Wash all parts, except driven disk and throwout
bearing, in cleaning solvent.

Fig. 3-Retracting Spring Location (Typical)

NOTE: The throwout bearing is permanently
packed with lubricant and should not he
soaked in cleaning solvent as this will dissolve
thellubrlcant.
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3. Inspect pressure plate and flywheel for scores on the
contact surfaces. Use a straight-edge and check for
flatness of contact surfaces.

4, Check throwout bearing for roughness and free fit
on the sleeve of the transmission clutch gear
bearing retainer. Replace retainer if rough.

5. Inspect clutch disc_for worn, loose or oil soaked
facings, broken springs, loose rivets, etc. Replace if
necessary.

6. Examine splines in hub and_make sure they slide
freely on splines of transmission clutch shaft. If
sRhnes are worn, the clutch disc or clutch gear
should be replaced as necessary.

. Ins(JJect clutch fork ball socket and fingers for wear
and ball retaining sprlng for damage. Spring
should hold fork tightly to ball stud.

NOTE: Ball spring on fork may be bent in
toward fork if necessary.

8. Inspect ball stud for wear. Replace if scored.

9. Check run out of transmission pilot hole in clufch
housing by removing a flywheel bolt and_installin
aoijslsé'l'l indicator. The run out should be within .000-

10. Lubricate ball stud before reassembly.

ASSEMBLY

L Install the ﬁressure plate in the cover assembly,
lining up the punch marks on the edge of the
?hrgsgg\sgrplate with the punch marks on the edge of

2. Install pressure plate retracting s[ormgs and
drivestrap to pressure plate bolts and lock washers
and tl?h en to 1 ft. Ibs. torque. The clutch is now
ready to be installed.

CLUTCHES AND MANUAL TRANSMISSIONS 7M-3

Fig. 4-Clutch Pilot Bearing Removal (Typical)

PILOT BEARING REPLACEMENT

The clutch pilot bearing is an oil impregnated type
bearing pressed into the crankshaft. This bearing
requires attention when the clutch is removed from the
vehicle, at which time it should be cleaned and inspected
for excessive wear or damage and should be replaced if
necessary.

To remove, install Tool J-1448 and remove bearing from
crankshaft (fig. 4). In replacing this bearing, use Tool
J-1522. Place hearing on pilot of tool with radius in bore
of hearing next to shoulder on tool and drive into
crankshaft. Lubricate with several drops of machine oil.

SINGLE PLATE COIL SPRING CLUTCH

INDEX

DIEE:EIE11 1111 7 —— g s ™-3
Inspection (Xf%efer to Diaphragm Clutches).......e.. ™-2

DISASSEMBLY

L Place the cover assembly on the bed of an arbor or
drill press with a block under the [)ressure late so
arranged that the cover is left free to move down.

2. Place a block or bar across the top of the cover with
the spindle. Hold compressed while the adjusting
nuts are removed (Fig. 2E), then slowly release
pressure to prevent springs flying out.

3. Lift off cover and all parts will be available for
inspection. Note carefully the location of all parts

N 1171 R ™M-4
ATJUSEING LEVEIS....vvvrvvssrvrssvrsssvrssmssssmssssssssssssssssssssssees ™5

including arrangement of springs, see (fig. 3E).

4. To remove levers grasp lever and_ eyebolt between
thumb and fingers as shown in Figure 4E, so that
inner end of [ever and upper end of eYebolt are
close together, keeping eyebolt pin seated in its
socket In” lever.

5. Lift strut over ridge on end of lever, (fig. 5E).
6. Lift lever and eyeholt off pressure plate.

NOTE: It is important to replace all parts
which show wear.

OVERHAUL MANUAL



7M-4 CLUTCHES AND MANUAL TRANSMISSIONS

1. Release Lever 8. Pressure Plate

2. Eyebolt 9. Anti-Rattle Spring
3. Strut 10. Throwout Bearing
4. Cover 11. Flywheel

6. Coil Spring

Fig. 1E--Coil Spring Clutch Cross-Section (Single
Plate)

ASSEMBLY

1

Lay the pressure plate on the block in the press and
coat the lugs with a thin film of approved lubricant
such as lubriplate (Fig. 6E).

Assemble lever, eyebolt and pin, holdin e_YeboIt
and lever as close together as possible and with the
other hand grasp strut as shown in figure 7E.

Insert Strut in the, slots in the pressure plate lug,
drop sllgh_tI?/ and tilt the lower edge until it touchés
vertical milled surface of lug.

Insert lower end of eyebolt in hole in pressure plate.
The short end of the lever will then be under the
E%)k of the pressure plate and near the strut, (fig.

Slide the stryt upward in the slots of the |
it over the ridge on the short end of the
drop it into the groove in the lever, (fig. 4E).

ug, liftin
Igv 8

I
er an

Fig. 2E--Compressing Clutch

Fig. 3E-Disassembly of Clutch

RELEASE

LEVER

EYEBOLT
°© STRUT

Fig. 4E-Removing Levers (Step 1)

6. Assemble the pressure springs, on the small bosses

of the pressure plate in accordance with Figure 8E
in order to retain original balance.

NOTE: If there are spaces for more springs
than specified for the particular assembly, or
If two different colors of springs are Used,
Figure 8E shows the proper sequence. It is

OVERHAUL MANUAL



Fig. 5E-Removing Levers (Step 2)

yerP( important that each group be arranged
in like sequence.

. Assemble anti-rattle springs in cover (Fig. 9E). The
spring to the left is in operating position.

Lower the cover on top of the assembled parts, (fig.
10E) being sure that the anti-rattle springs are in
correct position and also that the punch marks
made before dismantling are matched to insure
retaining the original balance.

Place a har across the cover and sIowI%/ compress,
guiding the holes in the cover over the pressure
plate lugs and all springs into their spring seats in
the cover.

Fig. 6E-Greasing Lug

EYEBOLT

RELEASE
LEVER

STRUT

Fig. 7E--Installing Lever

CLUTCHES AND MANUAL TRANSMISSIONS 7M-5

3 SPRINGS 9 SPRINGS

UNPAINTED e
ADJACENT
TO LEVERS
1
S mINeS LIGHT GRAY
- ORANGE 454-V8
350 v-8 ADJACENT
TO LEVERS

Fig. 8E-Spring Arrangement Diagram

10. Assemble adjusting nuts on the eyebolts and screw
them down until their tops are flush with the tops of
the eyebolts. Slowly release pressure of spindle and
remove cover assembly from' press.

Fig. 9E- Installing Anti-Rattle Spring

ADJUSTING LEVERS

While no wear adjustment is needed because of the coil
spring design, it 'is imperative that the clutch release
levers are each set to exactly the same height at the time
of manufacture or rebuild to insure uniform clutch
application. To obtain exactly the same adjustment at
each release lever, use gauge plate J-1048 and release
lever height gauge J-6456 as follows:

1 Place %auge plate J-1048 (fig. HE) on the flywheel
in position normally occupied by driven plate.

NOTE: It is recommended that a spare

flywheel be obtained so that this operation
may be performed at the bench.

2. Bolt cover on flywheel with gauge plate center.
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7M-6 CLUTCHES AND MANUAL TRANSMISSIONS

NOTE: On assemblies with three levers, the
three flat machined lands of the qauge plate
must be located directly under the Tevers.

Depress each lever several times with a_hammer
handle to settle all parts into working position.

Position height gauge J-6456 on the hub of the
auge 3olate and “the” bearing surface of ong lever
fl_%. 13E). Turn ad us,tln? nut until lever is flush
with proper step of heigh gauge: Adjust remainin
levers in same manner. The Neight ‘gauge_ (inserf
has three steps for use with the five baSic Coil spring
clutches currently available, One step is used for the
10" clutch, one “step for the 13" clutch, while the
third step is used for 10-172", 11" and 12"
clutches. Each side is identified accordingly, with
the step of the gauge contacting the bearing surface

Fig. IOE-Assembling Cover and Pressure Plate

Fig. 11E-Gauge Plate Position

of the lever identified by "Lever". Use the 10-1/2,
11 step for 12" clutches,

Stake adjusting nut (fig. 14E) to eyebolt with a dull
punch to lock adjustment.

Loosen the cover to flywheel bolts a turn or two at a
time and in rotation until spring pressure is relieved
to allow clutch and gauge plate o be removed.

Fig. 12E-Depressing Lever

ADJUSTING
NUT

Fig. 13E-Coil Spring Clutch Adjustment

Fig. 14E-Staking Nut
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CLUTCHES AND MANUAL TRANSMISSIONS 7M-7

3-SPEED SAGINAW TRANSMISSION

INDEX
Disassembly of Transmission........mmmn o IM-T Countergear Anti-Lash Plate.....mimisinn M-9
Disassembly of Mainshaft ... o M7 REPAITS oo o TM-10
Cleaning and INSPECION v o IM-T lutch Keys and SPring ... M-10
TranSMISSION CASE .. e M- Extension Oil Seal or BUSHING..cwrvrrrsersmrsresen o TM-10
Front and Rear BEArings ... ™9 Clutch Bearing Retainer Oil Seal......oncee M-11
BEAring ROIIETS ..o o M-9 Assembly of MAINSHAt ..o M-11
GEAIS oo ™9 Assembly of TranSmission ... M-11
Reverse Idler Gear BUSNING ..ovvovvovvsrssvsssssnsssissron ™-9

DISASSEMBLY OF TRANSMISSION

1

Remove side cover attaching screws and remove
side cover assembly and shift Torks.

Remove drive gear hearing retainer.

Remove drive gear bearing to gear stem snap ring
then remove drive gear bearing by pullln% outward
on gear until a screw driver of other suitable tool
can be inserted between bearing large spap ring
and case to complete removal. Thé drive gear
bearing_is a slip fit on the gear and into the Case
bore. (This provides clearance for removal of drive
gear and mainshaft assembly.)

Remove extension to case attaching bolts.

Remove the reverse idler shaft "E" ring.

Remove drive gear, mainshaft and extension
assembly to?ether through the rear case opening,
Remove clutch drive gear, needle bearings and
synchronizer ring from mainshaft assembly.

Using .snap rin Plie_rs, expand the snap ring in the
extension Which retains the mainshaft rear bearing
(fig. 2A) and remove the extension.

Using J-22246 at the front of the countershaft
drive the shaft and its woodruff key out the rear of
the case. Tool J-22246 will now "hold the roller
bearings in position within the countergear bore.
Remove the gear, bearings and thrust washers.

Use a long drift or punch through the front bearing
case bore and drive the reverse idler shaft an
woodruff key through the rear of the case (fig. 3A).

NOTE:; The truck 3-speed Saginaw manual
transmission uses a different ™ reverse idler
gear shaft than passenger car models. The
passenger car model idler shaft has the
retalnlnfg] ring l?roove at the center of the
shaft wherea$ the truck model shaft has the

?roove relocated off- center and further away
rom the gear. A spacer is released in
conjunction ‘with the truck mode| shaft to fit
between the retaining ring and idler gear to
keep the gear from moving axially. The truck
model shaft and spacer unit will" be used to
service all models.

DISASSEMBLY OF MAINSHAFT
L Using spap ring P]Iiers, remove the 2nd and 3rd

speed sliding clutch hub snap ring from mainshaft
and remove™clutch assembly, second speed blocker
ring and second speed “gear from front of
mainshaft.

Depress speedometer retaining clip and slide gear
from mainshaft.

Remove rear bearing snap ring from mainshaft
groove.

Support reverse gear with press plates and press on
rear of mainshaft to remove reverse 8ear, thrust
washer, spring washer, rear bearing, and snap ring
from rear of mainshaft.

Remove the 1st and Reverse sliding clutch hub snaR
ring from the mainshaft and_rémove the clutc
assembly, 1st speed blocker ring and first speed
gear from rear of the mainshaft.

This completes the disassembly of the mainshaft.

CLEANING AND INSPECTION

Transmission Case
L Wash the transmission thoroughly inside and

outside with cleaning solvent, then inspect the case
for cracks.

Check the front and rear faces for burrs, and if
present, dress them off with a fine mill file.

Check bearing bores in case and, if damaged,
replace case.
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No

30

Drive Gear Bearing
Bearing Retainer
Pilot Bearings

Case

3rd Speed Blocker
Ring

2-3 Synch. Snap Ring
2-3 Synch. Hub
2nd Speed Blocker
Ring

2nd Speed Gear

31

10.

11.

13.

14.
15.

32 33 34 35

1st Speed Gear

1st Speed Blocker
Ring

1st Speed Synch.
Hub

1st Speed Synch.
Snap Ring

Reverse Gear
Reverse Gear Thrust
and Spring Washers

36

16.

17.
18.
19.

37 38 39

Snap Ring-Bearing
to Mainshaft
Extension

Vent

Speedometer Drive
Gear and Clip
Mainshaft

Rear Oil Seal
Retainer Oil Seal
Snap Ring-Bearing
to Gear

24
25

26
27
28

29
30

40

Drive Gear Bearing
Snap Ring-Bearing
to Case

Thrust Washer-Front
Thrust Washer-Rear
Snap Ring-Bearing
to Extension

Rear Bearing
Countergear Roller
Bearings

Fig. 1A-Saginaw 3-Speed Transmission Cross-Section (Passenger Car)

31.

32.
33.
34.
35.
36.
37.

38.
39.
40.

Anti-Lash Plate
Assembly

Magnet

2-3 Synch. Sleeve
Countergear
Counter Shaft
Reverse ldler Shaft
1st Speed Synch.
Sleeve

"E" Ring

Reverse Idler Gear
Woodruff Key

SNOISSINSNVYHdL TIVNANVIN da\W S3IHOLNTD 8-N.



Front and Rear Bearings

L Wash the front and rear ball bearings thoroughly
in a cleaning solvent.

2. Blow out bearings with compressed air.

CAUTION: Do not allow the bearings to spin,
turn them slowly by hand. Spinning bearings
will damage the race and halls.

3. Make sure bearings are clean, then lubricate with
light engine oil and check them for roughness by
slowly turning the race by hand.

Bearing Rollers

All clutch gear and counter gear bearing rollers should
be inspected closely and replaced if the}/ show wear.
Inspect counter shaft and reverse idler shaft at the same
time, replace i necessary. Replace all worn washers.

Gears

L Inspect all gears for excessive wear, chips or cracks
and replace any that are worn or damaged.

2. Inspect reverse gear bushing and if worn or
damaged replace the entire gear.

NOTE: Reverse gear bushing is not serviced
separately.

3. Check both clutch sleeves to see that they slide
freely on their hubs.

Fig. 2A-Extension to Rear Bearing Snap Ring

Reverse lIdler Gear Bushing

The bushin?_ used in the idler glear is_pressed into the
gear and finished bored in place. This insures the

CLUTCHES AND MANUAL TRANSMISSIONS 7M-9

Fig. 3A -Removing Reverse Idler Shaft

SPRING
SLEEVE

Fig. 4A-Synchronizer Assembly

positive aIi%nment of the bushing and shaft as well as
proper meshing of the gears. Becduse of the high degree
of accuracy t0 which “these parts are machined, “the
bushing is not serviced separately.

Countergear Anti-Lash Plate

InsPect the plate teeth for wear or other damage. The
plate and two damper springs are retained “fo the
countergear bP( three rivets. Disassembly is not
recommended (fig. 6A).
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7M-10 CLUTCHES AND MANUAL TRANSMISSIONS

REPAIRS
Clutch Keys and Springs

Replacement
NOTE: The clutch hubs and sliding sleeves
are a selected assembly and should™ be kept
together as originally assembled, but the keys
%ndktwo springs may be replaced if worn or
roken.

L Mark hub and sleeve so they can be matched upon
reassembly.

2. Push the hub from the sliding sleeve, the keys and
the springs may be easily removed.

3. Place the three keys and two sprin%s in_position
(one on each side “of hub), so all three Keys are
engaged by both springs (fig. 4A). The tanﬁed end
of ‘each synchronizer spring should be instafled into

Drive Gear 6. 2-3 Synchronizer

2. Drive Gear Bearing Assembly

3. 3rd Speed Blocker 7. 2nd Speed blocker
Ring Ring

4. Mainshaft Pilot 8. 2nd Speed Gear
Bearings (14) 9. Shoulder (Part of

5. Snap Ring Main Shaft)

10. 1st Speed Gear

different key cavities on either side. Slide the sleeve
onto the Hub aligning the marks made before
disassembly.

NOTE: A groove around the outside of the
synchronizer hub identifies the end that must
e opgosne the fork slot in the sleeve when
assembled, This groove indicates the end of
the hub with a .07" greater recess depth.

Extension Oil Seal or Bushing

If bushing in rear of extension requires replacement,
remove séal and use Tool J-5778 to drive bushing into
extension, housm%. Using_the same tool, drive new
bushing infrom the rear. Coat .D. of bushing and seal
with transmission lubricant, then install new oil seal
using Tool J-5154 or J-21426.

11. 1st Speed Blocker 15. Reverse Gear Thrust
Ring Washer

12. 1st Speed 16. Spring Washer
Synchronizer 17. Rear Bearing
Assembly 18. Snap Ring

13. Snap Ring 19. Speedo Drive Gear

14. Reverse Gear and Clip

20. Mainshaft

Fig. 5A--Clutch Gear and Mainshaft Assembly
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CLUTCHES AND MANUAL TRANSMISSIONS 7M-11

12. Install rear ball bearing with snap ring slot
downward; press onto mainshaft.

13 Install rear bearing to mainshaft snap ring.
14, Install speedometer drive gear and retaining clip.

Clutch Bearing Retainer Oil Seal

If the lip seal in the retainer needs replacement; pry the

old seal out and replace with a new seal using Installer
Tool J-23096, or similar tool, until seal seats in its hore.

ASSEMBLY OF MAINSHAFT (Fig. 5A)
ASSEMBLY OF TRANSMISSION

Turn the front of the mainshaft upward. Install the
following components of the mainshaft:

L Install the second speed (l;ear with clutching teeth

upward; the rear face of the gear will butt against
the flange on the mainshaft.

Install a blocking ring with clutching teeth
downward over thé sync ronlzm?( surface” of the
second speed gear. All three blocker rings used in
this transmission are identical.

Install the second and third synchronizer assembly
with the fork slot downward; "press it onto splines
on the mainshaft until it bottoms out. Both
synchronizer assemblies used in this transmission

i “Folcs ton Kol 85" Mot ond o

mainshaft).

CAUTION: Be sure the notches of the hlocker
ring align with the keys of the synchronizer
assembly.

Install snap ring retaining_ synchronizer hub to
n&antl_shal\ft. Both synchronizer snap rings are
identical.

Turn the rear of the mainshaft quard. Install the
following components on the mainshaft:

5.

Install the first speed (T;ear with clutching teeth
upward; the front face of the gear will butt against
the flange on the mainshaft,

Install a blocker ring with clutching teeth downward
over synchronizing Surface of the first speed gear.

Install the first and reverse synchronizer assembly
vr%lgfﬂng%l%tslot downward; push’it onto splines on the

CAUTION: Be sure the notches of the blocker
ring align with the keys of the synchronizer
assembly.

L Using Tool J-22246 load a row of roller bearinﬁs

(27) and a bearing thrust washer at each end of the
countergear. Use heavy grease to hold them in
place (fig. 6A).

Place countergear assembly through case rear

* opening_along”with a tanged thrust Washer,(tanﬁ

away ‘from “gear) at @ach end and insta
countergear shaft and woodruff key from rear of
case.

CAUTION: Be sure countershaft picks up both
thrust washers and that the tangs are aligned

with their notches in the case.

Install reverse idler gear and shaft with its woodruff
key from the rear of case. Do not install idler shaft
"E" ring yet.

Using snap ring pliers, expand the snap ring in the
extension and assemble extension over rear of
mainshaft and onto rear bearing. Seat snap ring in
rear bearing groove (fig. 2A).

8. Install synchronizer hub to mainshaft snap ring.

9. Install reverse gear with clutching teeth downward.

10. Install reverse gear thrust washer (steel). Bio. SA-Loading Sountergear Bearings whioor
11 Install reverse gear spring washer. j-22246
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15.
16.
17.
18.

Thrust Washer - Front
Bearing Washer
Needle Bearings
Countergear

Needle Bearings
Bearing Wahser
Thrust Washer - Rear
Counter Shaft
Woodruff Key
Bearing Retainer
Gasket

Qil Seal

Snap Ring - Bearing
to Case

Snap Ring - Bearing
to Gear

Drive Gear Bearing
Case

Drive Gear

Pilot Bearings

19.

20.
21.

22
23

24.

25.

26

27.

28

29

30.
31.

32

3rd Speed Blocker
Rin

"EgRing

Reverse Idler Gear
Reverse Idler Shaft
Woodruff Key
Snap Ring - Hub to
Shaft

2-3 Synchronizer
Sleeve
Synchronizer Key
Spring

2-3 Synchronizer Hub
Assembly

2nd Speed Blocker
Ring

2nd Speed Gear
Mainshaft

1st Speed Gear
1st Speed Blocker
Ring

33.

34.

35.

36.
37.

38
39
40

41.

42
43
44

45.
46.

1-2 Synchronizer Hub
Assembly

1-2 Synchronizer
Sleeve

Snap Ring - Hub to
Shaft

Reverse Gear
Thrust Washer
Spring Washer
Rear Bearing

Snap Ring - Bearing
to Shaft
Speedometer Drive
Gear

Retaining Clip
Gasket

Snap Ring - Rear
Bearing to Extension
Extension

Oil Seal

Fig. 7A-3-Speed Transmission Explode

47.
48

49.
50

51
52.
53.
54.
55.
56

57.
58

59

Gasket
2-3 Shift Fork
1st and Reverse Shift
Fork
2-3 Shifter Shaft
Assembly
1st and Reverse
Shifter Shaft
Assembly
o Ring Seal

Ring
Spring
2nd and 3rd Detent
Cam
1st and Reverse
Detent Cam
Side Cover
TCS Switch and
Gasket
Lip Seal
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5 Load the mainshaft pilot bearings (14) into the

drive gear cavity and assemble the 3rd speed
blocker ring onto the drive gear clutching surface
with its teeth toward the gear.

Pilot the drive gear, pilot bearings and 3rd speed
blocker ring assembly over the front of the
mainshaft assembly. Do not assemble bearing to
gear yet.

cAuTIoN: Be sure the notches in the blocker
ring align with the keys in the 2-3 synchronizer
assembly.

Place extension to case gasket at rear of case
holding in place with grease and, from the rear of
case, assemble the drive gear, mainshaft and
extension to case as an assembly.

cAauTion: Be sure the drive gear engages the
countergear anti-lash plate.

CLUTCHES AND MANUAL TRANSMISSIONS

iq

7M-13

Install extension to case retaining holts.

Install front bearing outer snap ring to bearing and
position bearing over stem of drive gear and into
front case hore.

Install snap ring to drive gear stem, and drive gear
bearing retainer and gasket to case.

NOTE: The retainer oil return hole should be
at the bottom.

Install reverse idler gear retainer "E" ring to shaft.

Shift synchronizer sleeves to neutral positions and
install cover, gasket and fork assembly to case. Be
sure forks align with their synchronizer sleeve
grooves.

Tighten all bolts to specified torque.

Rotate drive gear shaft and shift transmission to
free rotation in all gears.
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THREE-SPEED MUNCIE TRANSMISSION

INDEX

Disassembly of Transmission .....mmmmsmsmssnne IM-14  Countergear Anti-Lash Plate.....mmirnnnn TM-16
Disassembly of Mainshaft........omvvsrssiinen TM-14 Refoalrs .................................................... TM-16
Cleaning, and INSPECLION...cvvvcvesvvssssssisssssssisnn IM-14  Clutch Keys and Springs

Transmission Case....... o IM-14 Replacement.....ovrrsrisnne i ———— TM-16
Front and Rear Bearing......mmmsmmsnns IM-14  Extension Oil Seal or Bushlng ................................. TM-16
BEaring ROIIEIS......couvccesnsvssssssssssssssisssssnn IM-14  Clutch Bearing Retainer Oil Seal.....nnen M-16
GRAIS s isrvessssrnsssssssnnes e IMF16  Assembly of MainShaft........mmmmmmmssnnnn M-16
Reverse Idler Gear BUShiNG...mmmmrmsssinsann TM-16 Assembly of TranSmisSion.......emmmsmmsmmssmssnnns TM-18

DISASSEMBLY OF TRANSMISSION (Fig. 1G)

1 Remove side cover attaching holts, side cover
assembly, gasket and shift forks.

2. Remove drive gear bearing retainer bolts, retainer
and gasket.

3. Remove drive gear bearing to gear stem snap ring
then remove drive gear bearing by pulling outward
on drive gear untila screw driver or othér suitable
tool can e inserted between bearing, large snap
ring .and  case to complete removal. The drive gear
bedring_is a slip fit on the gear and into the Case
bore. (This provides clearance for removal of drive
gear and mainshaft assembly.)

4. Remove extension to case attaching bolts.

5. Rotate extension to left until groove in extension
housing flange lines up with the reverse idler shaft,
Using 7a drift or other suitable tool, drive reverse
idler'shaft out of gear and case (fig. 26).

6. Remove drive gear, mainshaft and extension
assembly torqether throu%h case rear opening.
Remove’ reverse idler gear Trom case.

1. Remove drive gear from mainshaft.

8. Using snap ring pliers, expand the snap ring in the
extension whichi retains the mainshaft rear Dearing
(flg. 3G). Tap gently on end mainshaft and remove
extension from mainshaft.

DISASSEMBLY OF MAINSHAFT (Fig. 4G)

1 Depress speedometer gear retaining clip and slide
gear from mainshaft.

2. Remove rear bearing snap ring from mainshaft
groove.

3. Support reverse gfear with press plates and press on
rear of mainshaft to remove reverse gear, thrust
washer and rear bearing from shaft.

cauTion: When pressing rear hearing he
car?tful to center gear, washers, and bearing on
shaft.

4, Remove 1st and. reverse sliding clutch hub snap
ring from the mainshaft.
sh

5. Support Ist gear with press plates and push on rear
of mainshaff to remove the clutch assembly, blocker
ring and 1st speed gear.

cAuTION: Exercise care to prevent distortion
ofsnap rings during expansion.

6. Using snap rinq pliers, remove the 2nd and 3rd
speed sliding clutch hub snap ring from mainshaft.

1. SupPort 2nd speed gear with press plates and press
on front of mainshaft to remove Clutch assembly,
second s?eed blocker ring and second speed gear
from shaft.

This completes the disassembly of mainshaft.

CLEANING AND INSPECTION

Transmission Case

L Wash the transmission thoroughly inside and
?ut3|de l\(/\/lth cleaning solvent, then inspect the case
or cracks.

2. Check the front and rear faces for burrs, and if
present, dress them off with a fine mill file.

3. Check bearing bores in case and, if damaged,
replace case.

Front and Rear Bearings

L Wash the front and rear ball bearings, thoroughly
in a cleaning solvent,

2. Blow out bearings with compressed air.

cauTion: Do not allow the bearings to spin,
turn them slowly by hand. Spinning bearings
will damage the racé and balls.

3. Make sure hearings are clean, then lubricate with
light enging oil and check them for roughness by
slowly turning the race by hand.

Bearing Rollers

All drive gear and countergear_bearing rollers should be
inspected Closely and replaced if they Show wear. Inspect
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Drive Gear

Drive Gear Bearing
Retainer

3rd Speed
Synchronizer Ring
2nd-3rd Speed Clutch
Assy.

2nd Speed
Synchronizer Ring
2nd Speed Gear
1st Speed Gear

10.
11.
12.

13.

14

1st Speed
Synchronizer Ring
Ist Reverse Clutch
Assy.

Reverse Gear

Vent

Speedometer Gear
and Clip

Rear Extension Seal
Rear Extension

15

16.

17.

18.
19.

20.

Rear Bearing-to-Shaft
Snap Ring

Rear
Bearing-to-Extension
Snap Ring
Countergear
Woodruff Key
Thrust Washer
Reverse ldler Shaft
Woodruff Key
Reverse ldler Gear

Fig. 1G--Muncie 3-Speed Transmission Cross Section

21.

22

23.
24.
25.

26.
27.
28.

29

Reverse Idler Shaft
Countergear
Bearings
Countergear

Case Magnet
Anti-Lash Plate Assy
(Pass. Only)

Thrust Washer
Drive Gear Bearing
Snap Ring

Drive Gear Retainer
Lip Seal
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7M-16 CLUTCHES AND MANUAL TRANSMISSIONS

Fig. 2G-Removing Reverse Idler Shaft

counter shaft and reverse idler shaft at the same time,
replace if necessary. Replace all worn washers.

Gears

L Inspect all gears for excessive wear, chips or cracks
and replace any that are worn or damaged.

2. Inspect reverse H}ear bushing and if worn or
damaged replace the entire gear.

NOTE: Reverse gear bushing is not serviced
separately.

3. Check hoth clutch sleeves to see that they slide
freely on their hubs.

Reverse Idler Gear Bushing

The bushing. used in the idler _(llear is pressed into_the
gear and finish bored In place, This insures the positive
alignment of the bushing and shaft as well as proper
meshing of the gears. Because of the h:jgh degree,of
accuracy to whichthese parts are machined, the bushing
Is not serviced separately.

Countergear Anti-Lash Plate

InsPect the plate teeth for wear or other damage. The
Blae and damper spring is retained to the countergear
y three rivets. Disassembly is not recommended.

REPAIRS

Clutch Keys and Springs Replacement

NOTE: The clutch hubs and sliding sleeves
are a selected assembly and should™be kept
together as originally assembled, but the keys
%ndktwo springs may be replaced if worn or
roken.

L Mark hub and sleeve so they can be matched upon
reassembly.

Fig. 3G-Removing Rear Extension From Mainshaft

2. Push the hub from the sliding sleeve, the keys and
the springs may be easily removed.

3. Place the three keys and two springs in position
(one on each side "of hub?,, so all fhree keys are
en(t;aged by both springs (fig. 5G). Slide the “sleeve

onto~the ‘hub aligning thé marks made before

disassembly.

Extension Oil Seal or Bushing

If bushing in rear of extension requires replacement,
remove séal and use Tool J-5778 to drive bushing into
extension housing. Using the same tool, drive’ new
bushing in from the rear.”Coat 1.D. of bushing and seal
with transmission lubricant, then install new oil seal
using Tool J-5154.

Clutch Bearing Retainer Oil Seal

If the lip seal in the retainer needs replacement; er the
old seal out and replace with a new Seal u,sm% Installer
Tool J-23096 or similar tool, until seal seats in its bore.

ASSEMBLY OF MAINSHAFT (Fig. 4G)

Turn the front of the mainshaft upward. Install the
following components on the mainshaft:

L Install the second speed ?ear with clutching teeth
upward; the rear face of the gear will butt against
the flange on the mainshaft.

2. Install a blocking ring with clutching teeth
downward over thé sync ronlzmﬁ surface” of the
second speed gear. All three blocker rings used in
this transmission are identifcal.

3. Install the second and third synchronizer assembly
with the fork slot downward; “press it onto splines
on the mainshaft until 1t bottoms out. Both
synchronizer assemblies are identical but assembled

OVERHAUL MANUAL
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Drive Gear Bearing
Snap Ring

Drive Gear Bearing
Oil Slinger

3rd Speed Blocker
Ring

Mainshaft Pilot
Bearings (16)

7.
8.
9.

10.
11
12.

13.

CLUTCHES AND MANUAL TRANSMISSIONS 7M-17

Retaining Clip 14.
Mainshaft 15.

Speedo Drive Gear
Snap Ring

Rear Bearing 16.

Reverse Gear Thrust

Washer 17.

Reverse Gear

Snap Ring 18. Shoulder (Part of
1st Speed Mainshaft)
Synchronizer 19. 2nd Speed Gear
Assembly 20. 2nd Speed Blocker
1st Speed Blocker Ring
Ring 21. 2-3 Synchronizer
1st Speed Gear Assembly

22. Snap Ring

Fig. 4G--Drive Gear and Mainshaft Assembly

SLEEVE

4,

Turn

differently. The 2nd-3rd sFeed hub and sleeve is
assembled with the fork slot in the sleeve toward
the thryst face of the hub. The Ist- reverse hub and
sleeve Is assembled with the fork slot in the sleeve
opposite the thrust face (fig. 4G).

cAuTIoN: Be sure the notches of the blocker
ring align with the keys of the syncrhonizer
assembly.

Install synchronizer hub to mainshaft snap ring.
Both synchronizer snap rings are identical.

the rear of the mainshaft upward. Install the

following components on the mainshaft:

)
SPRING

Fig. 5G-Synchronizer Assembly 6

.

Install the first speed (T;ear with clutching teeth
upward; the front face of the gear will butt against
the flange on the mainshaft.

e R e R e

Install the first and reverse synchronizer assembly

OVERHAUL MANUAL



7M-18 CLUTCHES AND MANUAL TRANSMISSIONS

with fork slot up; press it onto splines on the
mainshaft.

cauTion: Be sure the notches of the blocker
ring align with the keys of the synchronizer
assemply and that both synchronizer sleeves
face thefront of the mainshaft.

8. Install synchronizer hub to mainshaft snap ring.
9. Install reverse gear with clutching teeth downward.
10. Install reverse gear steel thrust washer (align flats).

11 Install rear ball bearing with snap ring slot
downward; press onto mainshaft.

12 Install rear bearing to mainshaft snap ring.
13, Install speedometer drive gear and retaining clip.
This completes the assembly of the mainshaft.

ASSEMBLY OF TRANSMISSION (Fig. 6G)

L Load a double row of roller bearings (292 and the
bearing thrust washers in the countergear (Fig. 6G).
Use heavy grease to hold them in place.

2. Place countergear assembly through case rear
opening along”with a tanged thrust Washer,(tanﬁ
away ‘from “gear) at €ach end and insta
countergear shaft and woodruff key from rear of
case. End of shaft must be flush with' case.

cauTioN: Be sure countershaft picks up_ both
thrust washers and that the tangs are aligned
with their notches in the case.

3. Position reverse idler gear in case.

. Using snap ring pliers, expand the snap ring in the
extension and assemble extension over Tear of
mainshaft and onto rear bearing. Seat snap ring In
rear bearing groove (fig. 3G).

5. Load the mainshaft pilot bearings (16% into the
drive gear cavity and assemble” the 3rd speed

10.

11

12

13

14

blocker ring onto the drive gear clutching surface
with its teeth toward the gear.

Pilot the drive gear, pilot bearings and 3rd speed
blocker ring assemblg over the front of the
malnshtaft assembly. Do not assemble bearing to
gear yet.

cauTion: Be sure the notches in the blocker
ring align with the keys in the 2-3 synchronizer
assembly.

Place extension to case gasket on extension holding
it in place with ?rease and, from the rear of case,
assemble the clutch gear, mainshaft and extension
to case as an assembly.

cauTion: Be sure the clutch gear en?ages the
teeth of the countergear anti-lash plate and
that the oil slinger is in place on the clutch
gear.

Rotate extension and install reverse idler shaft and
woodruff key.

Install extension to case retaining bolts.

NOTE: Apply sealer to all through holts.

Install front bearin(\; outer snap ring to bearing and
mstaItIJ bearing on stem of clutch gear and intofront
case hore.

Install snap ring. to clutch gear stem, and clutch
gear bearing retainer and gasket to case.

NOTE: The retainer oil return hole should be
at the bottom.

Shift synchronizer sleeves to neutral positions and
install cover, Pasket and fork assembly to case. Be
sure forks align with their synchronizer sleeve
grooves.

Tighten all bolts to specified torque.
NOTE: Apply sealer to all through bolts.

Rotate clutch ?ear and shift transmission through
gears to check free rotation of gears.
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1 Bearing Retainer

2. Bolt and Lock
Washer

3. Gasket

4. Oil Seal

5 Snap Ring

(Bearing-to-Main

Drive Gear)

Main Drive Gear

Bearing

7. Snap Ring Bearing

8. OQil Slinger

9. Case 1

10. Gasket

11. Snap Ring (Rear
Bearing-to-Extension)

12. Extension

13. Extension Bushing

14. Oil Seal

15. Thrust Washer

16. Bearing Washer

17. Needle Bearings

°©

18.
19.
20.
21.

22

23.
24.
25.
26.

27.
28.
29.

30.
31.
32.
33.

34.

Countergear
Countershaft
Woodruff Key
Bolt
(Extension-to-Case)
Reverse Gear
Thrust Washer
Rear Bearing
Snap Ring
Speedometer Drive
Gear

Retainer Clip
Reverse Idler Gear
Reverse Idler
Bushing

Reverse Idler Shaft
Woodruff Key

1st Speed Gear
1st Speed Blocker
Ring

Syncrhonizer Key
Spring

CLUTCHES AND MANUAL TRANSMISSIONS

35.
36.

37.
38.

39.
40.
41.
42.

43.
44,

45.
46.

47.

48.
49.

Synchronizer Keys
1st and Reverse
Synchronizer Hub
Assembly

Snap Ring

1st and Reverse
Synchronizer Collar
Main Drive Gear
Pilot Bearings

3rd Speed Blocker
Ring

2nd and 3rd
Synchronizer Collar
Snap Ring
Synchronizer Key
Spring
Synchronizer Keys
2nd and 3rd
Synchronizer Hub
2nd Speed Blocker
Ring

2nd Speed Gear
Mainshaft

Fig. 6G--Transmission Exploded View

50.
51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

7M-19

Gasket

2nd and'3rd Shifter
Fork

1st and Reverse
Shifter Fork

2-3 Shifter Shaft
Assembly

1st and Reverse
Shifter Shaft
Assembly

Spring

0-Ring Seal

1st and Reverse
Detent Cam

2nd and 3rd Detent
Cam

Side Cover

Bolt and Lock
Washer

TCS Switch and
Gasket

Lip Seal
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7M-20 CLUTCHES AND MANUAL TRANSMISSIONS

FOUR SPEED SAGINAW TRANSMISSION

INDEX
Disassembly of transmission.....umisssn IM-20  Reverse ldler Gear BUSNING.....vmvsisissins M-23
Disassembly of Mainshaft........mmninnn TM-20 R%og?rtsergear Anti-Lash Plate......crmvniiinns ;M%%
Cleaning and 0SPECHION..vvv I TR Keis i Spiinos Beplacemant M3
TIANSMISSION. CASE..coruvrsnsissis MM-20 - Extension Ol Seal ‘or Bushin TM-25
BRATINGS. ovvevvvsssrrssssssssssssssssssssssssssssisssssssssssnnns ™-20 i - i ]
. Clutch Bearing Retainer Oil

Bearing ROIEIS. ..o IM-20 Assembly of MainsShaft ...
GRATS . ovvvsvvvrssssssssssssssssssssssssssssssssssssssssssssssnens TM-20  Assembly 0Of TranSmiSSION......ccvmmvmsmmssssssssssssnns

DISASSEMBLY OF TRANSMISSION (Fig. IX)

L Remove side cover attaching bolts and side cover
assembly.

2. Remove drive gear bearing retainer.

3. Remove drive gear bearing to gear stem snap ring
then remove_ drive gear bearing b}/ pulling outward
on gear_until a screwdriver or other suitable tool
can “he inserted between bearing, Iar)%e snap ring
and case fo complete removal (Fig. 2X). The drive
gear bearing is a slip_fit on the gear and into the
case bore. This provides cleararice between case
bore and shaft for removal of drive gear and
mainshaft assembly.

4. Remove extension to case attaching bolts.

5 Remove clutch gear, mainshaft and extensjon
assembly together” through the rear case opening
(fig. 3X).

6. Using snap ring pliers, expand the snap ring in the
extension which retains the mainshaft rear bearing
(fig. 4X) and remove the extension.

7. Using J-22246 at the front of the countershaft
drive the shaft and its woodruff key out the rear of
the case. Tool J-22246_ will now "hold the roller
bearings in position within the countergear bore.
Remove the gear and bearings (fig. 5X).

8. Remove reverse idler gear stop ring. Use a long
drift or punch through the front bearing case hore
and drive the reverse idler shaft and woodruff key
through the rear of the case (fig. 6X).

DISASSEMBLY OF MAINSHAFT

L Using snap ring ﬁliers, remove the 3rd and 4th
speed sliding cluten hub snap ring from mainshaft
and remove clutch assembly, third ]gear Dblocker ring
zli%j third speed gear from” front of mainshaft (figs.

2. Depress speedometer retaining clip and slide gear
from mainshatt.

3. Remove rear bearing snap ring from mainshaft
groove (fig. 8X).

4. Support first gear with press plates and press on
rear of mainshaft to remove first gear, thrust
washer, spring washer, and rear bearing from rear
of mainshaft %flg. 9X).

5. Remove the Ist and second. sliding clutch hub snap
rlng from the mainshaft (F|g. 10X) and remove the
cluch assembly, 2nd speed blocker ring and second

speed ?ear from the rear of the mainshaft. This

completes the disassembly of the mainshatt.

CLEANING AND INSPECTION

Transmission Case

L Wash the transmission thoroughly inside and
?ut5|de l\(NIth cleaning solvent, then inspect the case
or cracks.

2. Check the front and rear faces for burrs, and if
present, dress them offwith a fine mill file.

Front and Rear Bearings

1 Wash the front and rear hall bearings thoroughly in
a cleaning solvent.

2. Blow out bearings with compressed air,

cauTioN: Do not allow the bearings to spin,
turn them slowly by hand. Spinning bearings
will damage the racé and balls.

3. Make sure bearings are clean, then lubricate with
light enging oil anhd check them for roughness hy
slowly turning the race by hand.

Bearing Rollers

All clutch glear and countergear bearing rollers should be
inspected closely and replaced if the¥ Show wear. Inspect
counter shaft and reverse idler shaft at the same time,
replace if necessary. Replace all worn washers.

Gears

L Inspect all gears for excessive wear, chips or cracks
and replaceany that are worn or damaged.

2. Check both clutch sleeves to see that they slide
freely on their hubs.
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Drive Gear
Bearing Retainer
Pilot Bearings
Case

4th Speed Blocker
Ring

4-3 Snych. Snap Ring
4-3 Synch. Hub
3rd Speed Blocker
Ring

3rd Speed Gear
2nd Speed Gear

31

32

11

12.

13.

14.

15.
16

17.

5 6 7 8

33 34 35

2nd Speed Blocker
Ring

1-2 Speed Synch.
Hub

1-2 Speed Synch.
Snap Ring

1st Speed Blocker
Ring

First Gear

Reverse Gear Thrust
and Spring Washers
Snap Ring-Bearing to
Mainshaft

9

10

36

18

19.
20.

21.

22
23
24

25.

26

11 12 13 14 15 16 17

37 38 39 40 41

Extension

Vent

Speedometer Drive
Gear and Clip
Mainshaft

Rear Oil Seal
Retainer Oil Seal
Snap Ring-Bearing to
Gear

Drive Gear Bearing
Snap Ring-Bearing to
Case

18

27

28.

29

30.
31.

32.

33

34.

19 20

Thrust Washer-Front
Thrust Washer-Rear
Snap Ring-Bearing to
Extension

Rear Bearing
Countergear Roller
Bearings

Anti-Lash Plate
Assembly

Magnet

4-3 Snych. Sleeve

35.

36.
37.

38

39

40.
41.

21 22

Countergear
Assembly

Counter Shaft
Reverse Idler Shaft
1-2 Speed Synch.
Sleeve and Reverse
Gear

Reverse ldler Gear
(Sliding)

Clutch Key
Woodruff Key
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7M-22 CLUTCHES AND MANUAL TRANSMISSIONS

J-22246 COUNTER
SHAFT

Fig. 5X--Removing Countershaft

DRIVE GEAR
FORWARD

Fig. 2X--Removing Drive Gear Bearing

Fig. 6X-Removing Reverse Idler Gear Shaft

Fig. 3X-Removing Clutch Gear and Mainshaft

Fig. 4X-Extension to Rear Bearing Snap Ring Fig. 7X-Third and Fourth Synchronizer Snap Ring

OVERHAUL MANUAL



Fig. 8X- Rear Bearing to Mainshaft Snap Ring

Reverse lIdler Gear Bushings

The bushing. used rn the rdIer dear IS pressed into, the
gear and finish bored in place. This insures the positive
alignment of the bushing and shaft as well as proper
meshing of the gears. Because of the high dgree of
accuracy to which these parts are machined, the bushing
is not serviced separately.

Fig. 9X~Removing Rear Bearing and First Speed
Gear

CLUTCHES AND MANUAL TRANSMISSIONS

7™M-23

Fig. 10X-First and Second Synchronizer Snap Ring

Countergear Anti-Lash Plate

InsPect the plate teeth for wear or other damage. The
late and two damper springs are retained “to the
counter ear b%/ three rivets. Disassembly is not
recommended (fig. 19X).

REPAIRS

Clutch Keys and Springs
NOTE: The clutch hubs and sliding sleeves
are a selected assembly and should™be kept
together as griginally aSsembled, hut the keys
%ndktwo springs may be replaced if worn or
roken

SLEEVE SPRING

Fig. lIX-Three-Four Synchronizer Assembly
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7M-24 CLUTCHES AND MANUAL TRANSMISSIONS

Fig. 12X--Extension Bushing Replacement

L Mark hub and sleeve so they can be matched upon

2,
3

reassembly.

Push the hub from the sliding sleeve, the keys and
the springs may be easily removed.

Place the three keys and two sprin%s in_position
(one on each side of hub), so all three Keys are
engaged by both springs.(fig. 11X). The tan%ed end
of ‘eaeh sKnchronlz,er sprln_(‘; should be installed into
different key cavaties on either side. Slide the sleeve

Fig. 13X-Installing Extension Oil Seal

SCREWDRIVER

Fig. 14X--Removing Bearing Retainer Oil Seal

onto the hub aligning the marks made before
disassembly.

NOTE: A groove around the outside of the
synchronizer hub identifies the end that must
be opBosne the fork slot in the sleeve when
assembled. This groove indicates the end of
the hub with a greater recess depth.

Fig. 15X-Installing Bearing Retainer Oil Seal
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1. Drive Gear Bearing

2. Drive Gear

3. Mainshaft Pilot
Bearings

4. 3-4 Synchronizer
Assembly

5. Third Speed Gear

6. Second Speed Gear

7. 1-2 Synchronizer and
Reverse Gear Assembly

CLUTCHES AND MANUAL TRANSMISSIONS

7M-25

8. First Speed Gear

9. Thrust Washer

10. Spring Washer

11. Rear Bearing

12. Speedo Drive Gear

13. Mainshaft

14. Snap Ring

15. Synchronizing
"Blocker” Ring

Fig. 16X--Clutch Gear and Mainshaft Details

Extension Oil Seal or Bushing

If bushing in rear of extension requires replacement,
remove seal and use Tool J-5778 to drive bushing into
extension housing (fig. 12X). Using the same tool, drive
new bushing in from the rear. Coat 1.D. of bushmq and
seal with transmission [ubricant, then install new ol seal
using Tool J-5154 (fig. 13X).

Clutch Gear Bearing Retainer Oil Seal

If the lip seal in the retainer needs replacement; pry the
oil seal outb(Flg., 14X) and replace with a new seal Using
Tool J-23096 until seal seats in its bore (Fig. 15X).

NOTE: Lip of seal must face rear of hearing
retainer.

ASSEMBLY OF MAINSHAFT (Fig. 16X)

following components on the mainshaft:

L Install the third speed gear with clutching teeth
upward; the rear face of the gear will butt against
the flange on the mainshaft.

2. Install a blocking rin _
downward over thé synchronizing. surface of the
third speed gear. All four blocker Tings used in this
transmission”are identical.

0
3. Install the 3rd and 4th synchronizer assem/%ly with
the fork slot downward; push assembly onto sPImes
on the mainshaft until it bottoms out dgainst flange.

Turn the front of the mainsh,afth L{c;t)yvard. Install the

with clutching teeth

cauTioN: Be sure the notches of the blocker
ring align with the keys of the synchronizer
assembly.

4. Install synchronizer hub to mainshaft snap ,rinlg (fig.
7X). Both synchronizer snap rings are identical.

Turn the rear of the mainshaft upward. Install the
following components on the mainshaft:

Fig. 17X-Installing Rear Bearing
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11.
12.
13.
14.

Bearing Retainer
Gasket-Retainer to
Case

Oil Seal

Snap Ring:Bearing to
Shaft

Snap Ring-Bearing to
Case

Drive Gear Bearing
Drive Gear
Mainshaft Pilot
Bearings

4th Speed Blocker
Ring

Case

Filler Plug

Reverse ldler Gear
Reverse ldler Shaft
Woodruff Key

15.

16.

17.
18.
19.

20.

21.
22.
23.
24.

25.
26.
27.
28.

Thrust Washer-Front
Gear

Needle Retainer
Washer

Needle Bearings
Countergear

Needle Retainer
Washer

Thrust Washer-Rear
Gear

Countershaft
Woodruff Key
Synchronizer Sleeve
Snap Ring-Hub to
Shaft

Key Retainer

3-4 Synchronizer Hub
Clutch Keys

Key Retainer

29.

30.
31.
32.
33.

34.

35.

36.
37.
38.

39

40.

41.

Fig. 18X—Transmission Exploded View

3rd Speed Blocker
Ring

3rd Speed Gear
Needle Bearings
Second Speed Gear
2nd Speed Blocker
Ring

Mainshaft

1st Speed Blocker
Ring

First Speed Gear
Thrust Washer
Wave Washer

Rear Bearing

Snap Ring-Bearing to
Shaft

Speedo Drive Gear
and Clip

42.

43.

44.
45.
46.
47.

48

49.
50.
51.
52.

53

54.

Gasket-Extension to
Case

Snap Ring-Extension
to Rear Bearing
Extension

Vent

Bushing

Oil Seal

1-2 Synchronizer
Sleeve and Reverse
Gear

Key Retainer

1-2 Synchronizer Hub
Clutch Keys

Key Retainer

Snap Ring-Hub to
Shaft

3-4 Shift Fork

55.
56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

68

69.
70.

46

Detent Spring

3-4 Detent Cam

1-2 Detent Cam

3-4 Shifter Shaft
Gasket-Cover to Case
Cover

TCS Switch and
Gasket

Lipseal

Detent Cam Retainer
1-2 Shift Fork

"0” Ring

1-2 Shift Shaft
Spring

Ball

"0" Ring

Reverse Shifter Shaft
and Fork
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5 Install the second speed gear with clutching teeth
upward; the front face of the gear will butt against
the flange on the mainshaft.

6. Install a blocker ring with cIutchin% teeth downward
over synchronizing™ surface of the second speed
gear.

7. Install the first and second synchronizer assembly
with fork slot downward.

CAUTION: Be sure the notches of the blocker

ring align with the keys of the synchronizer
assembly.

8 Il%s)t(%l” synchronizer hub to mainshaft snap ring (fig.

9. Install a blocker ringi< with notches downward so
they align with the keys of the 1-2 synchronizer
assembly.

10. Install first gear with clutching teeth downward.
11 Install first gear thrust washer (steel).
12 Install first gear spring washer,

13 Install rear ball bearing with_sna[} ring slot
downward; press onto mainshaft (fig. 17X).

14, EIgr)m(s)tall rear bearing to mainshaft snap ring (fig.

15 Install speedometer drive gear and clip.
This completes the assembly of the mainshaft.

ASSEMBLY OF TRANSMISSION (Fig. 18X)

L Using Tool J-22246 load a row of roller bearinﬁs
(27) and a bearing thrust washer at each end of the

countergear. Use™ heavy grease to hold them in
place (fig. 19X).

2. Place countergear assembly through case rear
opening along”with a tanged thrust washer_(tanﬁ
away ‘from “gear) at éach end and insta
countergear shaft and woodruff key from rear of
case.

CLUTCHES AND MANUAL TRANSMISSIONS 7M-27

10.

11,

12

CAUTION: Be sure countershaft picks up_both
thrust washers and that the tangs are aligned
with their notches in the case.

Install reverse idler gear and shaft with its woodruff
key from the rear of case.

Using snap ring pliers, expand the snap ring in the
extension and ~ assembly extension over rear of
mainshaft and onto rear bearing. Seat snap ring in
rear bearing groove (fig. 4X).

Load the mainshaft pilot bearings (14) into the
drive gear cavity and assemble the ‘4th speed
blocker ring onto” the drive dgear clutching surface
with its clutching teeth toward” the gear (fig. 20X).

Pilot the drive gear, pilot bearings and 4th speed
blocker ring assembg over the front of the
malnshtaft assembly. Do not assemble bearing to
gear yet.

CAUTION: Be sure the notches in the blocker
ring align with the keys in the 3-4 synchronizer
assembly.

Place extension to case gasket at rear of case
holding in place with grease and, from the rear of
the cage, assemble the clutch gear, mainshaft and
extension to case as an assembly.

Install extension to case retaining holts. Using seal
cement on bottom bolt only.

Install front hearing outer snap ring to hearing and
?osmon bearing over stem of drive gear and into
ront case hore.

Install snap. ring to drive gear stem, and drive
bearing retainer and gasket to case.

NOTE: The retainer oil return hole should be
at the bottom.

Shift synchronizer sleeves to neutral Fositions and

install cover, Pasket and fork assembly to case. Be
sure forks afign with their synchronizer sleeve
grooves.

Tighten all bolts to specified torque.
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Fig. 19X--Loading Countergear Bearings Fig. 20X--Loading Mainshaft Pilot Bearings



CLUTCHES AND MANUAL TRANSMISSIONS 7M-29

FOUR-SPEED MUNCIE TRANSMISSION

INDEX
Disassembly..........u... e ——— .IM-29
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DISASSEMBLY OF TRANSMISSION (figs. IB
and 2B)

1 Remove transmission side cover.

2. Remove four bolts. and (23 bolt lock strips from
frorllttbearmg retainer and remove retainer and
gasket.

3. Remove the main drive qear,retaining nut_(fig. 3B)
using Tool J- 0933, after Tocking up transmission by
shiffing into two gears.

4. With transmission gears in neutral, drive lock pin
from reverse shifter lever boss, (fig. 4B) and pull
shifter shaft out about 1/8". This disengages the
reverse shift fork from reverse gear.

5. Remaye six holts attaching the case extension to the
case. Tap extension with soft hammer In a rearward
direction to start. When the reverse idler shaft is
out as far as it will go, move extension to left so

9
10.

reverse fork clears reverse gear and remove
extension and gasket,

The rear reverse idler gear, flat thrust washer, shaft
and roll spring pin may now be removed.

Remove speedometer gear and reverse gear using
Tool J-5814 (fig. 5B).

NOTE: Slide 3-4 synchronizer clutch sleeve to
4th speed gear position ‘forward% before
trying to remove mainshaft assembly from
case (fig. 6B).

Carefully  remove the rear bearing retainer and
entire mainshaft assembly from the Case by tapping
bearing retainer with a soft hammer.

Unload bearing rollers (17) from main drive gear
and remove fodrth speed synchronizer blocker ring.

Lift the front half of reverse idler gear and its
tanged thrust washer from case.
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n

N

Bearing Retainer
Main Drive Gear
Fourth Speed
Synchronizing Ring
Third and Fourth
Speed Clutch
Assembly

Third Speed
Synchronizing Ring
Third Speed Gear
Second Speed Gear
Second Speed
Synchronizing Ring

10.

11.
12.

13.
14.

15.
16.

Fig. IB--Transmission Cross Section (Std. Ratio Shown)

TOP VIEW OF REVERSE

IDLER GEARS

First and Second
Speed Clutch
Assembly

First Speed
Synchronizing Ring
First Speed Gear
First Speed Gear
Sleeve

Reverse Gear
Speedometer Drive
Gear

Mainshaft

Reverse Idler Shaft
Roll Pin

17.

18.

20.

21.

22.
23.
24.

25.
26.

Reverse Idler Gear
(Rear)

Countergear Bearing
Roller

Countergear
Countershaft Bearing
Roller Spacer
Countershaft Bearing
Roller

Countergear Shaft
Oil Slinger

Reverse Idler Shaft
Thrust Washer
Reverse Idler Gear
(Front)
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Bearing Retainer
Gasket

Bearing Retaining
Nut

Bearing Snap Ring
Main Drive Gear
Bearing
Transmission Case
Rear Bearing Retainer
Gasket

Main Drive Gear
Oil Slinger

Bearing Rollers (17)
and Cage

Snap Ring

Third and Fourth
Speed Clutch Sliding
Sleeve

Fourth Speed Gear
Synchronizing Ring
Third Speed
Synchronizing Ring
Third Speed Gear
Mainshaft

Second Speed Gear
Second Speed Gear
Synchronizing Ring
First and Second
Speed Clutch
Assembly

Clutch Key Spring
Clutch Hub

21.

22.

23.

24.
25.

26.

27.
28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

Clutch Keys

First and Second
Speed Clutch Sliding
Sleeve

First Speed Gear
Synchronizing Ring
First Speed Gear
First Speed Gear
Sleeve

Rear Bearing Snap
Ring

Rear Bearing

Rear Bearing
Retainer

Selective Fit Snap
Ring

Reverse Gear
Speedometer Drive
Gear

Rear Bearing
Retainer to]

Case Extension-Gasket
Case Extension
Extension Bushing
Rear Oil Seal
Reverse Idler Front
Thrust Washer
(Tanged)

Reverse Idler Gear
(Front)

Reverse Idler Gear
(Rear)

CLUTCHES AND MANUAL TRANSMISSIONS

43.

44,
45.

46.
A47.

48.

49.

57a.
58.

59.
60.

Flat Thrust Washer
Reverse Idler Shaft
Reverse Idler Shaft
Roll Pin

Reverse Shifter Shaft
Lock Pin

Reverse Shifter Shaft
Lip Seal

Reverse Shift Fork
Reverse Shifter Shaft
and Detent Plate
Reverse Shifter Lever
Reverse Shifter Shaft
Detent Ball

Reverse Shifter Shaft
Ball Detent Spring
Speedometer Driven
Gear and Fitting
Retainer and Bolt

"0 Ring Seal
Tanged Washer
Spacer

Bearing Rollers (28)
Spacer

Bearing Rollers (28)
Countergear

Damper Plate
Countergear Roller
Spacer

Bearing Rollers (28)
Spacer

Fig. 2B--Four-Speed Transmission Exploded View

61.
62.
63.
64.
65.
66.
67.

68.

69.

76.

7.

78.

7M-31

1475

Bearing Rollers (28)
Spacer

Tanged Washer
Countershaft
Gasket

Detent Cams Retainer
Ring

Forward Speed Shift
Forks

First and Second
Speed Gear Shifter
Shaft and Detent
Plate

Third and Fourth
Speed Gear Shifter
Shaft and Detent
Plate

Detent Cams

Detent Cam Spring
Lip Seals
Transmission Side
Cover

Headed Cam Pin
Third and Fourth
Speed Shifter Lever
First and Second
Speed Shifter Lever
TCS Switch and
Gasket

Lever Attaching Bolts
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1
12

14,
15,

16.
17,

Fig. 3B--Removing Main Drive Gear Retaining Nut

Fig. 4B--Removing Reverse Shifter Shaft Lock Pin

%e)ss main drive gear down from front bearing (fig.

From inside case, tap out front bearing and snap
ring.

From the front of the case, press out the
countershaft (fl(\;. 8B) usmg Tool J-22246; then
remove the countergear and both tanged washers.

Remove the 112 rollers, six. .070" spacers and roller
spacer from countergear.

Remove mainshaft front snap rlntt; as shown in
Figure 9B and slide third and fourth speed clufch
assembly, third speedﬁear and synchronizing ring
from front of mainshaft.

Spread rear bearing retainer snap ring and press
mainshaft out of thé retainer (fig. 10B).

Remove the mainshaft rear snap ring. Supﬁort
second speed gear and press on rear of mainshaft
to remove real bearing, Ist speed gear and sleeve.

Fig. 5B-Removing Speedometer Gear

Fig. 6B--Third and Fourth Speed Synchronizer Clutch
Sleeve in Fourth Gear Position

Ist speed synchronizing ring, 1-2 speed Synchro-
nizer clutch assembly, Znd speed synchronizer ring
and second speed gear.

CLEANING AND INSPECTION

Transmission Case

Wash the transmission case inside and out, with a
cleaning solvent and inspect for cracks.

Inspect the front face which fits against clutch housing
for burrs and if any are present, dress them off with a
fine cut mill file.

CAUTION: Be sure cleaning solvent does not
loosen case magnet.

Front and Rear Bearings

1 Wash the front and rear bearings thoroughly in a
cleaning solvent.
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Fig. 7B--Removing Main Drive Gear

2. Blow out bearings with compressed air.

CAUTION: Do not allow the bearings to spin,
but turn them slowly by hand. " Spinning
bearings will damage the race and balls.

3. Make sure bearings are clean, then lubricate them
with light engine il and check them for roughne_ss.
Roughness may be determined by slowly furning
the outer race by hand.

CAUTION: Bearings must be lubricated with
light oil before checkingfor roughness.

Bearing Rollers and Spacers

All main drive gear and countergear hearing rollers
should be inspected closely and replaced if they show
wear. Inspect countershaft at the same time and Teplace
If necessary. Replace all worn spacers.

Gears

Inspect all gears and replace all that are defective or
damaged.. Inspect for loose damper plate on countergear
(if so’equipped).

Reverse Idler

L The bushings used in the idler gear are pressed into
the gear then peened into_holés in the bores, and
are "bored in place, This insures the positive
alignment of the bushings and_their shafts, as well
as proper meshing of gears. Because of the high
degree of accurdcy t0 which these parts dre
machined, the bushings are not serviced separately.

2. Check bushings for excessive wear by using a
narrow feeler gauge between the shaft and “the
bushing or use & micrometer. The proper clearance
is from™.003" to .005".

CLUTCHES AND MANUAL TRANSMISSIONS 7M-33

Fig. 8B--Removing Countershaft With J-22246

REPAIRS

Reverse Shifter Shaft and Seal Replacement

1

With case extension removed from transmission the
reverse shifter shaft lock pin will already be
removed. (See Step 4 under Disassembly).

Remove shift fork.

Carefully drive shifter shaft into case extension,
allowing hall detent to drop into case.

Place bal] detent spring into detent sprmg hole and
from inside extension Install shifter shaff fully into
Its opening until the detent plate is butted against
inside of extension housing.

Place detent hall on sprin% (fig. 11B) and, hoIdinﬁ
ball down with your thumb or”a suitable tool pus]
the shifter shaft back in away from case until it is
directly over the ball and turn until the ball drops
into détent on the shaft detent plate.
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7M-34 CLUTCHES AND MANUAL TRANSMISSIONS

Fig. IOES-Removing Rear Bearing Retainer

6. Install shift fork.

NOTE: Do not drive the shifter shaft lock
pin into place until the extension has been
Installed on the transmission case.

Extension Oil Seal Or Bushing

If bushm_g in rear of extension requires replacement,
remove oil seal and use Tool J-21424-9 to drive bushing
into case_ extension. Using the same tool, drive new
bushing in from the rear. Coat |.D. of bushing with
transmission lubricant, then install new oil seal using
Tool J-21359. Prelubricate seal between lips with cup
grease.

Clutch Keys and Springs Replacement
NOTE: The clutch hubs and sliding slegves
are a select fit assembly and should” be kept
together as originally” assembled, but the
thiee keys and two springs may be replaced
if worn Or broken.

L Push the hub from the sliding sleeve. The keys will
fall free and the springs may e easily removéd.

2. Place the two sprin%s In position (one on each side
of the hub?, so all three keys are engaged hy hoth
srr])rmg,s. Place the keys in" position”and, holding
them”in place, slide thé hub into the sleeve.

NOTE: The sleeve with the large square edge
opposite the fork groove identifies the 3-4
synchronizer sleeve.

ASSEMBLY OF MAINSHAFT

L From the rear of the mainshaft, assemble the secon
speed gear (with hub of gear toward rear of shaft).

2. Install 1-2 synchropizer clutch assembly to main-

shaft (S|Idln(% cluich sleeve taper toward the rear,
hub to the Tront); together with a synchronizing

DETENT
BALL

Fig. lIB-Installing Reverse Shifter Shaft and Detent
Ball

ring on either side of clutch assembly so their
keyways line up with the clutch keys (fig. L2B).

Press the 1st gear sleeve onto the mainshaft usinﬁ a
13/4" 1.D. pipe cut to a convenient length or other
suitable tool.

Install the first speed gear (with hub toward front)
and usm? 15/8" 1.D. pipe_cut to a suitable length,
press on the rear bearing (fig. 13B).

Choose the correct selective fit snap ring (.087",
090", .093", or .096") and install it in the %roove in
mainshaft behind the rear bearing. With. proper
ring, maximum distance between “snap ring and
rear face of bearing will be from zero to .005",

NOTE: A_IwaE/s use new snap rln(t}s when
reassemblln% ransmission angd do not expand
the snap ring further than Is necessary for
assembly.

CLUTCH
KEY

Fig. 12B-Installing Synchronizing Ring
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11

CLUTCHES AND MANUAL TRANSMISSIONS

Fig. 13B-Installing Rear Bearing

Install  the third speed. gear (hub to front of
transmission) and the third speed gear synchroniz-
ing ring (notches to front of transmission).

Install the third and fourth speed gear clutch
assembly (hub and sliding sleevefwnh_ oth sleeve
taper and hub toward the front, makln% sure the
keys in the hub correspond to the notches in the
third speed gear synchronizing ring.

Install snap ring in the groove in mainshaft in front
of the third and fourth sgeed clutch assembly, with
ends of snap ring seated behind spline teeth.

Install the_ rear bearing retainer (fig. 10B). Spread
the snap ring in the plate to allow the snap ring to
droP around"the rear bearing and press on the end
of the mainshaft until the Snap ring engages the
groove in the rear bearing.

Install the reverse gear (shift collar to rear) and 2
anti- rattle springs (RPO M20 only).

Instal| retaining clip and speedometer gear. On
models using the metal gear, press speed. Drive
gear onto_mainshaft using a suitable press plate
Such as J-1453, Position “the gear to obtain a
measurement of 4 7/8" from the forward side of
the gear to the flat surface of the rear bearing
retainer (Fig. 14B).

ASSEMBLY OF COUNTERGEAR

1
2.

3,

Install roller spacer (tube type) in countergear.

Using heavy ?rease to retain the rollers, install a
spacer, 28 follers, a si)acer, 28 more roilers, then
another spacer. Install in the other end of the
countergear, a SEacer, 28 rollers, a spacer, 28 more
rollers, and ‘another spacer (fig. 15B).

Insert Tool J-22246 into countergear.

ASSEMBLY OF CASE COMPONENTS

1

Rest the transmission case on its side with the side

7M-35

uiivmiwvn \wi

Fig. 14B-Installing Speedometer Gear

Fig. 15B--Loading Countergear Bearings Using
J-22246

cover openln% toward the assembler. Put counter-
gear tanged thrust washers in place, retaining them
with heavy grease, making ‘sure the tanQs are
resting in the notches of the Case.

Set countergear in place in bottom of transmission
case, making sure that tanged thrust washers are
not knockedout of place.

Fosition the transmission case resting on its front
ace.

Lubricate and insert countershaft in rear of case.
Turn countershaft so flat on end of shaft Is
horizontal and facing bottom of case.

. Align countergear with shaft in rear and hole in

front of case, and press countershaft into_case
(pushing assembly tool out front of case) until flat
on shaft is flush 'with rear of case. Be Sure thrust

washers remain in place (fig. 16B).
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10.

11

Fig. 16B-Installing Countershaft

Attach a dial indicator Ffig. 17B) and check end
plate of the countergear. If end play is greater than
.025" new thrust washers must be iristalled.

Install cage and the Seventeen roller bearings into
main drive gear, using heavy grease to hold the
bearings in place. Install oil Slinger on main drive
gear with concave side toward gear.

Install_main drive gear and pilot bearings through
the side cover opening and into position ‘in
transmission front bore.

Place gasket in position on front face of rear
bearing retainer.

Install the fourth speed synchronizin? ring on main
drive gear with the notches toward the rear of the
transmission.

Position the reverse idler gear thrust washer
(tanged) on the machined face of the ear cast in the
case for the reverse idler shaft and hold with heavy

Fig. 17B-Checking Countergear End Play

12

13

14,

15,
16.

1

18.

rease. Position the front reverse idler %ear next to
fetﬁhrust washer, with the hub facing toward rear
of the case.

CAUTION: Before attem_ptlnﬁ to install main-
shaft assembly to case, slide the 3-4 synchroniz-
mq clutch sleeve forward into fourth

detent position (fig. 6B).

Lower the mainshaft assembly into the case making
certain the notches on the fourth speed synchroniz-
ing ring correspond to the keys in the clutch
assembly (fig. 18B).

CAUTION: Be sure main drive Pear en?ages
both the countergear and anti- fash plate “on
standard ration models.

With the quide pin in rear bearing retainer aligned
with hole ‘in rear of case, tap rear bearing retainer
Into position with a soft hammer.

From the rear of the case, insert the rear reverse
idler gear, engaging the splines with the portion of
the front gear-inside the case.

Using heavy grease, place gasket in position on rear
face Of rear bearing retainér.

Install the remaining flat thrust washer on reverse
idler shaft, If new idler shaft is being used, drive
out the roll pin and press it into new shaft.

Install reverse idler shaft, roll pin, and thrust
washer into gears and front boss of case. Make sure
to pick-up front tanged thrust washer,

NOTE: Roll pin should be in a vertical
position.

Pull reverse shifter shaft to left side of extension
and rotate shaft to brm% reverse shift fork forward
In extension (reverse detent position). Start the
extension onto the transmission case (fl%. 19B),
while slowly pushmq( In, on the shifter Shaft fo
engage the shift fork with the reverse gear shift

speed

Fig. 18B-Installing Mainshaft Assembly
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7T™M-37

in the shaft with the holes in the boss and drive in
the lock pin. Install shifter lever.

21. Press bearing onto main drive gi_ear (snaf) ring
grpove to front) and into case until several main
rive gear retaining nut threads are exposed.

22. Lock transmission up by shifting into two gears.
Install main drive gear Tetaining” nut on the gear
shaft and_ draw it Up tight using Tool J-0933. Be
sure bearing fully seats against ‘shoulder on gear.
Torque retaining ‘nut to 40°t. Ibs. and lock in place
by staking securely into main drive gear shaft hole
with a_center punch. Care must be used to avoid
damaging the threads on the shaft.

23. Install the main drive gear bearing retainer, gasket,
four attaching bolts and (2) strip bolt lock retainers,
using. a suitable sealer” on  holts. Torque to
specification.

Fig. 198-Installing Case Extension Shh;t Imain_?haft 3d4132Iid|i_n clultcphsl?eve in%o
collar. Then pilot the reverse idler shaft into the peutral POSIION aNc Joc SHUING CLCH Seeve 10
o o pomiing e ndon 0 s g P YD) gt S
onto the transmission case. shifter lever into second gear detent position.

19. Install 6 extension and retainer-to-case attaching ~ 25. Install side cover %aske,t and carefully position side
bolts. Torque upper 3 bolts and lower 3 bolts to cover into plate. There is a dowel pin’in the cover to
specification. assure_ proper allgnment with ‘the case. _|nstall

, _ attaching bolts and tighten e\_/e,nI)(, to avoid side

20.  Push or pull reverse shifter shaft to line up groove cover distortion. Torque to specification.

FOUR-SPEED MUIMCIE TRANSMISSION (CH 465)
INDEX

Disassembly of TransSmisSioN.......vvvvmsmssssssssssnn IM-37 Drive Gear Bearing Retainer Oil Seal ... TM-44

Subassembly OpPerations........mmmmmssssmsssssnsnes IM-41 LT LY 1 O IM-44

Transmission COVE ..vmmmmmmmmmmmmrsssessnesssnssne ML DiSASSEMDIY .ovvsrvvvrvrssvvsssrsssssssrssssssssssssssssssssssnes M-44

DiISASSEMDIY cvvvvsvvvvsvrssssssssssssssssssssssssssssssssssnes IM-41 L LT[0 RO IM-44

ASSEMDIY v ML AssembIK -

DIIVE GRAL ...ocoosvseseesssssesssessssesssessesssssssesessenos TM-42 Countershaft

DISASSEMDIY ovvvvvvvsrvvssrvsssrsssssssrsssssssssssssssssssssees IM-4 Disassembly

Inspection..... Assembly o
1] JIM-43  Assembly of Transmission

DISASSEMBLY OF TRANSMISSION

Refer to Figures 1Q and 2Q

L Mount transmi sion in suitable holding fixture and
remove cap screws. attaching transmission cover
assembly to transmission case, If required, insert
two 5/16 x 18 screws.in cover flange threaded holes
and turn evenly to raise cover dowél pins from case.

NOTE: Move reverse shifter fork so that
reverse idler gear is partially engaged before
attempting to remove cover. Forks must be
positioned so rear edge of the slot in the

reverse fork is in line with the front edge of
the slot in the forward forks as viewed
through tower opening.

Place transmission in two gears at once to lock
gears. Remove the universal joint flange nut,
universal joint front flange and brake drum
assembly.

NOTE: On models equipFed with 4-wheel
drive transfer case, use Tool J- 23070 to
remove mainshaft rear lock nut (fig. 260Q).
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©

10.

Main Drive Gear
Drive Gear Bearing
Retainer

Snap Ring-Outer
3rd and 4th
Synchronizer Ring
3rd and 4th
Synchronizer Collar
3rd and 4th Shift
Fork

3rd and 4th Speed
Synchronizer Ring
3rd Speed Gear
2nd Speed Gear
1st and 2nd
Synchronizer
Assembly

11.
12.
13.
14.
15.

16
17.
18.

19.

20

21

22

23

Reverse Driven Gear
Poppet Spring
Poppet Ball

Shift Rail

1st and 2nd Shift
Fork

1st Speed Gear
Thrust Washer
Bearing Snap Ring
Speedometer Drive
Gear

Output Yoke
Flange Nut

Rear Bearing
Retainer Oil Seal
Rear Bearing
Retainer

24.

25.

26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

Mainshaft Rear
Bearing

Rear Bearing Snap
Ring

Snap Ring
Countershaft
Countershaft Rear
Bearing

Bearing Snap Ring
Reverse Idler Gear
Reverse Idler Shaft
Case Magnet
Snap Ring

Snap Ring

Spacer
Countergear

Fig. 1Q--Transmission Assembly-Cross Section

37.
38.
39.
40.

41.
42.

43.
44.

45.

46

47.

Thrust Washer
Snap Ring

Front Countershaft
Bearing
Countergear Front
Cover

Pilot Bearing Rollers
Clutch Gear Oil
Slinger

Snap Ring

3rd Speed Gear
Bushing

Thrust Washer
2nd Speed Gear
Bushing

1st Speed Gear
Bushing
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10.
11.

12.

N o oA~ wN

Drive Gear Bearing
Retainer

Retainer Gasket

Lip Seal

Snap Ring

Drive Gear Bearing

Oil Slinger

Drive Gear and Pilot
Bearings

Power Take-Off Cover
Gasket

Power Take-Off Cover
Retaining Screws
1st-2nd Speed
Blocker Ring
Synchronizer Spring

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

1st-2nd Speed
Synchronizer Hub
Synchronizer Keys
Synchronizer Spring
Reverse Driven Gear
1st Gear Bushing
1st Gear

Thrust Washer

Rear Main Bearing
Bearing Snap Ring
Speedometer Gear
Rear Mainshaft Lock
Nut

2nd Speed Bushing
(On Shaft)
Mainshaft

Fi

g.

26.
27.
28.
29.
30.

31.
32.
33.

34.
35.

36.

2nd Speed Gear

3rd Gear Bushing
Thrust Washer

3rd Speed Gear

3rd Speed Blocker
Ring

Synchronizer Spring
Synchronizer Keys
3rd-4th Synchronizer
Hub

Synchronizer Spring
3rd-4th Speed
Blocker Ring
3rd-4th Speed
Synchronizer Sleeve

2Q- Transmission Exploded View

37.
38.
39.
40.

40a.

41.
42.
43.

44,
45.

46.
47.

Snap Ring

Snap Ring

Thrust Washer
Clutch Countergear
Spacer

Snap Ring

Snap Ring

3rd Speed
Countergear
Countergear Shaft
Countergear Rear
Bearing

Snap Ring

Bearing Outer Snap
Ring

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.

Rear Retainer Gasket
Rear Retainer
Retainer Bolts
Retainer Lip Seal
Reverse Idler Shaft
Drain Plug

Reverse Idler Gear
Case

Fill Plug
Countergear Front
Bearing

Gasket

Front Cover

Cover Screws
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10.
11

12

Remove parking brake and brake fIan?e plate

assembly on models equipped. with propeller shaft
arkm(]; brake. Refer to Section 5, Truck Service
anual.

Remove rear hearing retainer and gasket.

Slide speedometer drive gear off mainshaft.
Remove clutch gear bearing retainers and gasket.
Remove countergear front bearing cap and gasket.

Pry countergear front bearing out by inserting
screw drivers into groove at cast slots in Case.

Remove, countergear rear bearing, retaining rings
Ssna ring) from shaft and beafing. Using Tool
-22832 and J-8433-1, .remqve countergear rear
bearings (fig. 3Q). This will allow countergear
assembly to rest on hottom of case.

CAUTION: Make sure Tool J-22832 engages
full circumference of groove in hearing to
prevent tool damage.

Remove drive gear bearing outer race to case
retaining ring.

Remove drive gear and hearing by tapping gently
on bottom side of drive gear shaft and” prying
directly opposite against the: case and bearmﬁ §nap
ring groove af the same time. Remove 4th gear
syrichronizer ring.

CAUTION: Index cut out section of drive %e,ar
in down Posmon with countergear to obtain

cleari "%for removing clutch gear.
Re. o' “ar mainshaft bearing retainer ring (snap
> )<  Wng Tool J-22832 and J-8433-1, remove

Fig. 3Q~Removing Countergear Rear Bearing

13

14,

15

Fig. 4Q--Removing Mainshaft Rear Bearing

bearing from case (fig. 4Q). Slide 1st speed gear
thrust \9vasher offmal(nsghaftg) Peet 9

Raise rear of mainshaft assembly and push
rearward in case bore, then swing front end up and
Ilgtﬂfrom case. Remove synchronizer cone from
shaft.

Slide reverse idler gear rearward and move
counter?ear rearward until front end is free of case,
then liff to remove from case.

To remove reverse idler gear, drive reverse idler
ge,ar shaft out of case from front to rear using a
rift. Remove reverse idler gear from case.

Fig. 5Q-Cover Assembly
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CLUTCHES AND MANUAL TRANSMISSIONS 7M-41

SUBASSEMBLY OPERATIONS

CAUTION: Exercise care so shaft detent balls,

springs and innerlock pin located in the cover
TRANSMISSION COVER are not lost as the shifter shafts are removed.

Disassembly (Fig. 5Q) 3. (?rrii\/veeoatmthgisnha?tmmg reverse shifter head and

L Using a small punch drive out pins retaining Ist-
2nd and 3rd- 4th shifter forks to shifter shafts and
also drive out expansion plugs.

NOTE: The pin retaining the third and

fourth shifter fork to the shaft must be Assembly (Fig. 6Q)

removed, and the shifter fork removed from
the cover before the reverse shifter head pin

CAUTION: Exercise extreme care during shaft
removal, since detent balls are under “spring
tension in the rear rail boss holes.

L In reassembling the transmission cover, care must

can be removed. o be used in mstgllmg the shifter shafts. They should
2. With shifter shafts in neutral position, drive shafts be installed in the order shown in Fig. 7Q, namely,

out of cover and shifter forks. reverse 3rd-4th, and Ist-2nd.

12

1 Transmission Cover 8. 3rd-4th Shifter Fork 13. Interlock Plunger

2. Interlock Balls 9. "C” Ring Lock Clip Spring

3. 3rd-4th Shifter Shaft 10. Reverse Shifter Fork 14. Reverse Interlock

4. Reverse Shifter Shaft 11. Shifter Shaft Hole Plunger

5. Fork Retaining Pin Plugs 15. 1st-2nd Shifter Shaft

6. Detent Ball 12. 1st-2nd Shifter Fork 16. Interlock Pin

7. Detent Spring 17. Cover Gasket

Fig. 6Q--Cover Assembly Exploded View
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REVERSE
3RD/4TH

1ST/2ND

Fig. 7Q-Shifter Shaft Installation

Place fork detent ball springs and halls in position
In holes in cover.

Start shifter shafts into cover; depress yoke detent
balls with small ﬁunch and push shafts on qver
balls. Starting with reverse shifter shaft, hold fork
in _POS_IIIO_H and push shaft through .Y.Oke- Install
spli é)ln in fork ‘and shaft, then position fork in
neutral position.

Push 3rd and 4th shaft _throuqh to the neutral
Fosmon and line uE retaining hole in the fork with
he hole in the shaft. Install retaining pin.

NOTE: Detent balls should line up with
detents in shaft.

OIL SLINGER

~ support

5. After Ist and 2nd fork is installed, place two

innerlock balls between the low speed shifter shaft
and the high speed shifter shaft in the crosshore of
the front Support boss. Install the innerlock Pln n
the high speed (center POSItlon) shifter shaft hole
and grease to hold in place. Continue pushm? this
shaft™ through cover hore and fork until refainer

hole in fork lines up with hole in shaft. Install
retainer pin and move to neutral position.

Place two innerlock balls in crosshore in front

boss between reverse, and 3rd and 4th
shifter shaft. Then push remaining shaft through
fork and cover bore, keeping both Talls in position
between shafts until retaining holes line up in fork
and shaft. Install retaining pin.

Install new shifter shaft hole expansion plugs and

~ expand in place.

DRIVE GEAR (FIG. 8Q)

Disassembly
L Remove mainshaft pilot bearing rollers ((117) from

clutch gear if not already removed, and remave
roller retainer. Do not remove snap ring on inside
of clutch gear.

Remove snap ring securing bearing on stem of

~ clutch gear.
. To remove bearing, position Tool J-22872 to_the

bearing (fig. 9Q) and usmﬁ an arbor press and Tool
%)8)58 press gear and shaft out of bearing (fig.

RETAINER RING

SNAP RING

Fig. 8Q-Drive Gear Assembly
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Fig. 9Q-Positioning Tool J-22872 to Drive Gear

Inspection

1

o o oMo

Wash all parts in cleaning solvent.

Inspect roller bearings for pits or galling.

Inspect bearing diameter in shaft recess for galling.
Inspect gear teeth for excessive wear.

Inspect clutch shaft pilot for excessive wear.

Re-0il bearing, then rotate drive gear bearing
slowly by hand and check for roughness.

Assembly

1

Press be,arin]q and new oil slinger onto drive gear
shaft using Tool J-22872 (fig. I10). Slinger should
be located flush with bearln%

gear. See Figure 8Q for
installation.

CAUTION: Exercise care to prevent distortion
of the ol slinger.

shoulder” on drive
irection of slinger

CLUTCHES AND MANUAL TRANSMISSIONS

2

7M-43

J-22872

Fig. 10Q--Removing Drive Gear Bearing

J-22872

Fig. 11Q-Replacing Drive Gear Bearing

Install snap ring to secure bearing on drive gear
shaft.

Install bearing retainer ring in groove on 0.D. of
bearing.

CAUTION: The bearing must turn freely, after
It is installed on the shait.

Install snap ring on I.D. of mainshaft pilot bearing
bore in clutch gear (if previously removed).

OVERHAUL MANUAL



7M-44 CLUTCHES AND MANUAL TRANSMISSIONS

Fig. 12Q--Roller Bearing Retainer

5. Apply a small amount of grease, to bea,rinﬁ surface
In shiaft recess, install transmission mainshaft pilot
roller bearln%s (17) and install roller bearing
retainer (fig. 12Q).

NOTE: This roller bea_rln? retainer _holds
bearlngI in_position and in final transmission
assembly is. pushed forward into recess by
mainshaft pilot.

DRIVE GEAR BEARING RETAINER OIL
SEAL

Replacement
L Remove retainer and oil seal assembly and gasket.
2. Pry oil seal out of retainer,

3. Install new seal on Tool J-22833 with lip of seal
toward flange of tool.

4. Support front surface of retainer in press, start seal
and_ tool in retainer hore and drive seal into
rle?’tgl)ner until flange of tool bottoms on retainer (fig.

5. Install new gasket on retainer and install retainer
on transmission  case  (when  assembling
transmission).

MAINSHAFT ASSEMBLY
Disassembly (Fig. 14Q)

L Remove first speed gear.

Fig. 13Q--Installing Bearing Retainer Oil Seal

Remove snap ring in front of 3rd-4th synchronizer
assembly.

3. Remove reverse driven gear.

4. Press behind second speed gear to remove 3rd-4th
synchronizer assembly, 3rd™ speed gear and 2nd
speed gear along with 3rd speed gear bushing and
thrust washer (fig. 15Q).

5. Remove 2nd speed synchronizer ring.
6. Remove 2nd speed synchronizer keys.

7. Supporting 2nd speed synchronizer hub at front
face, press mainshaft through removing 1st speed
gear bushing and 2nd speed Synchronizer hub.

8 Split 2nd speed gear bushing with chisel and
remove bushing from shaft.

CAUTION: Exercise care not to damage
mainshaft.

Inspection . .
1 Wash all parts in cleaning solvent.

2. Inspect mainshaft for scoring or excessive wear at
thrust surfaces or splines.

3. Inspect clutch hub and clutch sleeve for excessive
wear and make sure sleeve slides freely on clutch
hulb. Also check fit of clutch hub on” mainshaft
splines.

NOTE: Third and fourth speed clutch sleeve
should slide freely on third and fourth speed
clutch hub but clutch hub should be snug fit
on shaft splines.

4. Inspect 3rd speed gear thrust surfaces for excessive
scoring and inspect third speed gear mainshaft
bushing for excessive wear.

ro
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1st Speed Gear 5. 2nd Speed Blocker
Reverse Driven Gear Ring

2nd Speed Gear
Thrust Washer

3rd Speed Bushing
3rd Speed Gear

1st Gear Bushing
1st-2nd Gear
Synchronizer Hub
Assembly

BN

© ©® N

CLUTCHES AND MANUAL TRANSMISSIONS 7M-45

10. 3rd Speed Blocker 13. 4th Speed Blocker
Ring Ring

11 3rd-4th Speed 14. Snap Ring
Synchronizer Hub 15. Mainshaft
Assembly 16. 2nd Speed Gear

12. 3rd-4th Speed Bushing

Synchronizer Sleeve

Fig. 14Q-Mainshaft Assembly Exploded View

NOTE: Third speed gear must be a runnin
fit on mainshaft bushing and mainsha
bushing should be press fiton shaft.

Check second speed thrust washer for excessive
scoring.

InsFect 2nd speed gear for excessive wear at thrust
surface. Check synchronizer springs for looseness or
breakage.

Inspect second gear synchronizing ring for excessive
wear.

Inspect bronze synchronizer cone on 2nd speed gear
for excessive wear or damage, Also inspect clutch
gear synchronizer cone and third speed gear
Synchranizer cone for excessive wear or damage.

NOTE: First and reverse sliding gear must be
sliding fit op synchronizer hub”and must not
have excessive Tadial or circumferential Play.
If sliding gear is not free on hub, inspect for
burrs which may have rolled up on front end
of half-tooth internal splines and remove by
honing as necessary.

9. Inspect all gear teeth for excessive wear.

Assembly

L Using Tool J-22873 press 2nd speed bushing onto
TGa(sS]shaft until it bottoms against shoulder (fig.

NOTE: Lubricate bushing with E.P. oil
before pressing.
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Fig. 15Q-Disassembly of Mainshaft

CAUTION: 1t 2nd. and 3rd speed gear
bushings are sintered iron, exercise care when
installing.

Press 1st and 2nd speed synchronizer hub onto
mainshaft until it bottoms ‘against shoulder with
annulus toward rear of shaft.

Install 1st and 2nd synchronizer keys and springs
(if previously removed%.

. Using Tool J-22873 press 1Ist speed gear hbushing
cir}té)) mainshaft until" it bottoms against hub (fig.

Fig. 16Q-Installing 2nd Speed Gear Bushing

~assemb

NOTE:_ Lubricate all bushing with E.P. oil
before installation of gears.

Install synchronizer blocker .ring and 2nd speed
?ear ontd mainshaft and a?aln,st synchronizer hub.
ndexhs%nchromzer key slots with keys in synchro-
nizer hub.

Install 3rd speed gear thrust washer onto mainshaft

© with tang on thrust washer in slot on shaft and

against Znd speed gear hbushing. Then press_3rd
speed gear, b_UShIﬂ? onto mainshaft using Tool
Jl-gégm until it botfoms against thrust washer (fig.
Install 3rd speed gear synchronizer blocker ring and
3rd speed gear onto mainshaft, against 3rd Speed
gear thrust washer.

Index slynchronizer ring key slots with synchronizer

y keys and_drive 3rd and_4th synchronizer
assembly orito mainshaft using Tool J-22875 and
against “3rd speed ?ear bushing thrust face toward
3rd sgeed, ear (fig. 19Q). Retain synchronizer
assemoly with snap ring.

Install reverse driven gear with fork groove toward
rear,

Fig. 17Q -Installing 3rd Speed Gear Bushing
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J-22875

3RD GEAR
BUSHING

Fig. 18Q-Installing 3rd Speed Gear Bushing

10. Install 1st speed gear onto mainshaft and against
1st and 2nd synchronizer hub. Install 1st speed gear
thrust washer.

COUNTERSHAFT ASSEMBLY

Disassembly

L Remove front countergear retaining ring and thrust
washer. Discard snap fing.

2. Install Tool J-22832 or suitable press plates on
countershaft, oiJen, side to spacer, (fig. 20Q);
support assembly in an arbor press and press
countershaft out of clutch countergear assembly.

NOTE: Countergear is a slip fit and pressing
may not be required.

3. Remove clutch countergear rear retaining ring.
Discard snap ring.

CLUTCHES AND MANUAL TRANSMISSIONS

TM-47

3RD & 4TH GEAR
SYNCHRONIZER

Fig. 19Q--Installing 3rd and 4th Gear Synchronizer

4. Remove 3rd speed countergear retaining ring.

Discard snap ring.

5. Position assembly on an arbor press and press shaft

from 3rd speed countergear.

Assembly

L Position 3rd speed countergear and shaft in arbor
press and press the gear onto the shaft.

NOTE: Install ﬁear with marked surface
toward front of shaft.

2. Install new 3rd speed countergear retaining ring
using snap ring pliers.

3. Install_new clutch countergear rear retaining ring
using Tool J- 22830, J-22873 and snap ring pliers as
follows: Install Tool J-22830 on end of Shaft and
EJOSItlon snaﬂ ring on Tool (fig. 21Q). Using Tool
-22873, push down on snap ring urfil it engaqes
groove on shaft. Using snap ring pliers, caréfully
éxpand, rmg until it just slides onto splines, then
pHtht ring down shaft until it engages groove on
shaft.

CAUTION: Do not oxer stress snap ring.

4. Position clutch countergear and spacer on shaft and
press countergear onfo shaft against snap ring
using Tool J-22873, (fig. 22Q).

NOTE: Countergear is a slip fit and pressing
may not be required.

OVERHAUL MANUAL



7M-48 CLUTCHES AND MANUAL TRANSMISSIONS

SPACER

Fig. 20Q-Positioning Tool J-22832 On Countershaft
Install clutch countergear thrust washer and front
Eelt&nmg ring using Tool J-22830 and J-22873 (fig.
CAUTION: Do not over stress snap ring. Ring
should be tight in groove without side play.

ASSEMBLY OF TRANSMISSION

Lower the countergear into the case until it rests on
bottoms of case.

J-22873

SNAP RING

Fig. 21Q-Installing Counter Gear Snap Ring

Fig. 22Q—nstalling Clutch Countergear

Place reverse idler gear in transmission case with
?ear teeth toward the front. Install idler qear_ shaft
rom rear to front, being careful to have slot in end
of shaft in facing down. Shaft slot face must be at
least flush with case.

Install mainshaft assembly into case with rear of
shaft protrudmg out rear bearing hole in case.
Position Tool J-22874-5 in clutch gear case opening
and engaglng front mainshaft (fig. 23Q). Rotate
case onto front end.

NOTE: Install Ist sgeed ?ear thrust washer
on shaft, if not previously installed.

Install snap ring on bearinﬁ 0.D. and position rear
malnshaft_bearlng on shaft. Using Tool J-22874-
drive bearing onfo shaft and_into case (fig. 230Q).
Rotate case and remove Tool J-22874-5.

Install _synchronizer cone on pilot end of mainshaft
and slide rearward to clutch hub.

CAUTION: Make sure three cut out sections of
4th speed synchronizer cone align with three
clutch keys in clutch assembly.

Install snap ring on drive gear bearing O.D. Index

*cut out portion of drive’ gear teeth to obtain

clearance over countershaft drive gear teeth, and
install clutch gear assembly onto case. Raise
mainshaft to %et clutch gear started and tap bearing
outer race with plastic tip hammer.

Install drive %ear bearing retainer using a new
gasket. Install bolts and tighten to 15-18 ft. Ihs.
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8.

9

J-22814- 5

Fig. 23Q-Installing Mainshaft Rear Bearing

Install Tool J-22874-2 in counter?ear front bearing

opening in case to support coun
case onto front end (fig. 24Q).

Install snap ring on countergear rear bearing Q.D.
position bearing on countérgear and using Too

J-22874-2

Fig. 24Q--Countergear Front Support Tool

ergear and rotate

CLUTCHES AND MANUAL TRANSMISSIONS

10.
11

12

13

14,

7M-49

J-22874-2, drive bearing into place ifig. 250Q).
Rotate case, install snap ring on countershaft at
rear bearing and then remove Tool J-22874-2.

Tap countergear front bearing assembly into case.

cap and new

Install countergear front bearing
In. 1bs.

gasket. Torque Cap screws to 20-30

Slide speedometer drive gear over mainshaft to
bearing.

Install rear_ bearing retainer with new gasket. Be
sure snap ring ends are in lube slot and cut out in
bearing retainer. Install bolts and tighten to 15-18
ft. Ibs. Install brake backing plate™ assembly on
models equipped with propellér shaft brake.

NOTE: On models equi?ped with 4-wheel
drive, install rear lock nut and washer using
Tool J-23070 (fig. 26Q). Torque lock nut to

120 ft. Ibs. and hend washer tangs to fit slots
in nut.

Install parking brake drum and/or universal joint
flange.

NOTE: Apply light coat of oil to seal surface.

15, Lock transmission in two gears at once. Install

]gtn%ersal joint flange locknut and tighten to 90-120
. Ibs.

J-22874-1

Fig. 25Q-Installing Countergear Rear Bearing
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16. Move all transmission %ears to neutral except the
reverse, idler gear which_ should be engaged
approximately 3/8 of an inch (leading edpe of
reverse idler gear taper lines.up with the fron ed_?e
of the 1st speed gear). Install cover assembly with
new gasket o transmission case. ShlftlnP forks must
slide"into their proper positions on clutch sleeves
and reversle idler gear. Forks must be positioned as
In removal.

i Iltr)]sSta“ cover attaching holts and torque to 20-25 ft.

18, Using Tool J-8109, replace gearshift lever and
check operation of transmission;

Fig. 26Q—Installing Mainshaft Rear Bearing Lock Nut
(4-Wheel
Drive Only)

DANA MODEL 20 TRANSFER CASE

Index
Disassembly.....c.uvvv. e M50 Disassembly of Rear Output Shaft.......ws M52
Cleaning and INSPECtiON.....ocvvvsvvssvvssssessssssissesen M52 Assembly of Rear Output Shaft....rmmnnn ™53
N 111 TM-54
DISASSEMBLY 9. Remove front output shaft rear cover and shims.
. Tie shims together before laying aside.
L Remove cover from bottom of transfer case 10. Tap on front end of front output shaft, removing
2. Remove poppet hole cap screws from the outside of ™ snaft from the rear of the case as shown in Figuré
the front bearing retainer. 4D. Remove front washer, front bearing, %ear
3. HRemove the intermediate gear shaft lockplate at the washer,_and output gear from case as they Clear
Jferrear side of the transfer case. %haft,. This procedure will also remove thie rear
fusing dummy shaft J-23419, drive  intermediate earing cup. ,
shaff out of réar of case as shown in Figure 2D. NOTE: Remove front bearing cup as
'mitv Remove intermediate gear and thrust washers from required, using a suitable puller ordriver.
3 Case. 11 th?tser} dlgg get,scre\%v &rom dthe fron% whegl drive
6. Remove holts attaching rear output shaft subassem- St Tork, owilg Tork ana gear foward Cover
bly to transfer_case A ramove pcomplete unit from i pggdetlgglloauntd %etﬁlr'raﬁogﬁtteofs{]ﬁgtrert%Iilnetr(?
(dse & sho.wn in Figure 3D. emove Tork as i clears the shift rail and remove
NOTE: Disassembly of rear output shaft sub- poppet ball and spring from retainer.
7. Remove locknut and washer from front output bearing from shaft as shown in Figure SD.

shaft yoke, if not removed during unit removal ino i%atai
Hrom v}{ehicle, and slide yoke from ogtput Shaft. 13 Remove front output shaft bearing i*etainer and

8. Loosen dog set screw from rear wheel drive shift T : :
fork. Rota?e shift rail to preload poppet ball and 14 greymt%\éle. shift rail Up seals with a suitable puller or

pull rail out of the housing. Remove shift fork and , _ ,
clutch gear from case. Remove poppet ball and 15, Remove the front hearing retainer seal using a
spring from retainer, suitable*duller or pry tool.
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10

11.

12.

Input Shaft
Transfer Case

Input Gear

Snap Ring

Sliding Clutch Gear
Rear Input Shaft
Needle Bearing
Rear Output Shaft
Front Bearing

Rear Output Shaft
Front Bearing Cup
Rear Output Shaft
Housing Gasket
Rear Output Shaft
Housing Breather
Speedometer Driven
Gear

Rear Output Shaft
Housing

13

14

15

16

17.

18
19

20

21.

22

23.

Rear Output Shaft
Rear Bearing Cup
Rear Output Shaft
Rear Bearing

Rear Output Shaft
Yoke

Rear Output Shaft
Locknut

Washer

Rear Output Shaft
Rear Output Shaft
Seal

Shims
Speedometer Drive
Gear

Intermediate Shaft
Lock Plate Bolt
Intermediate Shaft
Lock Plate

Fig. ID-Dana Transfer Case
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24

25
26

27.

28
29

30

31.

32

33

Intermediate Shaft
Bearing Spacer
Intermediate Shaft
Intermediate Shaft
Needle Bearings
Intermediate Shaft
Tanged Thrust
Washer
Intermediate Gear
Front Output Shaft
Rear Cover

Front Output Shaft
Rear Bearing

Front Output Shaft
Rear Cover Shim
Pack

Front Output Shaft
Rear Bearing Cup
Front Output Shaft
Sliding Clutch Gear

Cross Section

34

35.

36.
37.

38

39
40

42.

43.

44
45

Drain Plug

Front Output Shaft
Drive Gear

Spacer

Front Output Shait
Front Bearing
Front Output Shaft
Front Bearing Cup
Spacer

Front Output Shaft
Seal

Front Output Shaft
Bearing

Front Output Shaft
Yoke

Rubber '0" Ring
Washer

Front Output Shaft
Locknut

7M-51
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Fig. 2D-Removing Intermediate Gear Shaft

Fig. 3D--Removing Rear Output Shaft Sub-Assembly

CLEANING AND INSPECTION

Bearings-Place all bearings and rollers in cIeanlnﬂ
solutiori and allow to remain long enough to loosen a
accumulated |ubricant. Bearmqs should™ be sloshed up
and down and turned slowly below surface of solution to
remove as much lubricant ‘as pollible. Remove bearings
and blow out with compressed air, being careful to direct
air across bearing so that bearings do not spin.

shafts and Gears-Clean all shafts in cleaning solution
to remove all accumulations. Dry with compressed air.

Case, Cover and Bearing CUDS-Transfer case, cover, and
bearing cups must be thorou?hly, cleaned in solution to
remové all accumulations of Tubricant and dirt. Remove
all trace of gaskets from surfaces where used.

Inspectiorv-Carefully inspect all bearings and rollers for
evidence of chipping, cracks, or worn spots that would
render bearing unfit for further service. Bearings are
non-adjustable” and if worn or damaged, must be
replaced with new parts.

Fig. 4D-Removing Front Output Shaft

Fig. 5D-Removing Front Output Shaft Rear Bearing

Insll)ect shaft splines and ?ears. If any indication of
failure, such as chlpﬁed eeth or excessive wear I
indicated, those parts should be replaced with new parts.

DISASSEMBLY OF REAR OUTPUT SHAFT
SUB-ASSEMBLY

L Remove speedometer driven gear lockplate and
gear from rear retainer,

2. Support yoke assembly in a soft jaw vise and
remove yoke locknut and washer.

3. Remove assembly from vise and using a soft
hammer, tap yoke from shatt.

4. Support rear face of retainer and press output shaft
from the retainer.

Pry seal from housing bore.

Remove the tapered bearing and, using a drift,
drive the bearing cup from the housing rear bore.
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10.

11
12.
13.
14.

10

Cover Bolts (4) 15. Spacer

Front Output Shaft 16. Front Output Bearing
Rear Cover Retainer Gasket
Front Output Rear 17. Front Output Bearing
Cover Shims Retainer

Front Output Rear 18. Seal

Bearing Cup 19. Output Yoke

Front Output Rear Assembly

Bearing 20. ”0” Ring

Front Output Shaft 21. Washer

Bottom Cover Gasket 22.  Locknut

Bottom Cover and 23. Shifter Rail Seals
Bolts 24. Poppet Ball, Spring
Front Wheel Drive and Cap Screw
Shift Fork 25. Rear Wheel Drive
Front Output Sliding Shift Rail

Gear 26. Front Wheel Drive
Front Output Gear Shift Rail

Thrust Washer 27. Tanged Thrust
Front Output Bearing Washer

Front Output Bearing 28. Spacer

Cup 29. Needle Bearings

CLUTCHES AND MANUAL TRANSMISSIONS

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

Fig. 6D--Dana Transfer Case

Using a brass drift, remove the bearing cup from
the housing front bore.

Remove shims and speedometer gear from the
shaft. Tie shims together before laying aside.

Using press plates J-8331, remove front bearing
from™the shaft as shown in Figure 7D.

Collapse and remove pilot bearing from output
shaft pilot bore.

ASSEMBLY OF REAR OUTPUT SHAFT SUB-
ASSEMBLY

1

3

7M-53

Intermediate Gears 44. Rear Output Bearing
Tanged Thrust Retainer

Washer 45. Rear Retainer Bolts
Intermediate Shaft (10)

Transfer Case 46. Rear Output Rear
Intermediate Shift Bearing Cup
Lockplate and Bolt 47. Rear Output Rear
Rear Wheel Drive Bearing

Shift Fork 48. Rear Output Retainer
Rear Wheel Sliding Seal

Gear 49. Rear Output Yoke
Pilot Bearing Assembly

Rear Output Shaft 50. Spacer

Rear Output Front 51. Locknut

Bearing 52. Snap Ring (Input
Rear Output Front Shaft)

Bearing Cup 53. Direct Drive Gear
Speedometer Drive 54. Snap Ring (Part of
Gear Adapter Assembly)
Rear Output Shaft 55. Bearing (Part of
Shims Adapter Assembly)
Rear Retainer Gasket 56. Input Shaft

Exploded View

Press new pilot bearing in bore of rear output shaft
with bearlng identification facing out using Tool
J-23420 as shown in Figure 8D.

CAUTION: Bearing identification must face

out. Opposite end of bearing is soft and must

not be used to install bearing in hore or
damage to the bearing may result.

Using Tool J-5590, press front bearing on shaft as

shown in Figure 9D.
Install the front bearing cup in the front housing

OVERHAUL MANUAL



7M-54 CLUTCHES AND MANUAL TRANSMISSIONS

J-8331

Fig. 7D--Removing Rear Output Shaft Front Bearing Fig. 9D--Installing Rear Output Shaft Front Bearing

J-23422
BEARING CUP

Fig. 8D--Installing Rear Output Shaft Pilot Bearing Fig. 10D--Installing Rear Output Shaft Front Bearing

Cup

bore using Tool J-23423 as shown in Figure 10D . .
until cup Seats in housing. 8 Install speedometer driven gear and lockplate in

4. Install the rear bearing and cuﬁ in the rear housin housing.
bore using Tool J-23423 as shown in Figure 11
until cup Seats in housing. ASSEMBLY
5. Install the seal in the housinq_ rear hore using Tool 1 Position. front wheel drive shift fork in case and
J-22833 as shown in Figure 12D until seal bottoms ﬁush shift rail through case front._Allg?n set screw
In housing. ToIe in fc%rk W|tht srigf]gt hI%Ie and install set screw.
6. Insert output shaft into front bore of housing and Orquie s¢ écrew 0 LTS
position yoke on rear of shaft SUPP.OH front of NOTE: Shift fork set screw boss should face
shaft and” press assembly together seating the front front of case.

bearing on the shaft 2. Position rear wheel drive clutch gear and shift fork

1. SupRort yoke assembly in soft jaw vise and install in the case. Push shift rail through case front into
washer and locknut. fl(%rllgt al%d case rear. Install set screw and torque to
CAUTION: Locknut must be torqued to 200- - _
250 ft. Ihs. before installing prop shaft during NOTE: Gear shift collar should face to case

unit installation in vehicle. rear.
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J-23423

Fig. 1ID-Installing Rear Output Shaft Rear Bearing
Cup

Place front wheel drive clutch in shift fork with
collar toward case rear.

Support front_outprut shaft and press rear bearing
01%[()) shaft using Tool J-6219 as shown in Figure

Install front output shaft through rear of case into
clutch gear, drive gear and spacer.. Position rear
beatrlng cup to case and tap to within 1/8 inch of
seat.

Position front bearing on shaft. Supporting rear of
shaft, press bearing into position using Tool J-6219
as shown in Figure 14D. Tap front of shaft
rearward to repostion rear bearing cup.

Slide spacer onto shaft. Position front bearing cup
and tap into bore until flush with inner face.

H]SE:BII shim pack and rear cover. Torque bolts to 30
. Ibs.

Fig. 12D-Installing Rear Output Shaft Rear Seal

10.

11

12

7M-55

J-6219

Fig. 13D-Installing Front Output Shaft Rear Bearing

Fig. 14D-Installing Front Output Shaft Front Bearing

Position retainer gasket to case and start rails into
front bearing retainer.

NOTE: If shift rail seals were removed
position new seals in retainer rail bores and
press seals_into place using a block of wood
or other suitable tool.

rI]rgslg;\SII the poppet ball springs in the housing access

CAUTION: The longer spring (yellow) must be
used on the rear wheel drivé rail” and the
shorter (red) on thefront wheel shift rail.

Depress the poppet ball on the poppet spring for
the rear wheel drive and tap housing until end of
rail passes over the ball. Repeat with other rail.

Lubricate rail seals and carefully slide shift rails
through seals , then tap housing against case.

CAUTION: Seals may he damaged unless rails
arefree of burrs or rough edges.
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13,
14,
15,

16.

17,

18
19

J-22833

Fig. 15D-Installing Front Output Shaft Seal

Install front output shaft retainer bolts. Torque to
30 ft Ihs.

Install front output shaft retainer seal using Tool
J-22833 as shown in Figure 15D.

If shift rail cups are damaged or have  been
removed, position new cup in case bore and install
by tapping on end of cup.

CAUTION: Distorted cups may permit leakage
and interfere with shift rail opération,

Install front output shaft yoke, washer and locknut.

CAUTION: Locknut must be tor(iued to 2501t
bs. before installing prop shaft during unit
installation.

Using dummy shaft J-23419, install needle bearings
and Spacers ‘in intermediate gear. Position thrust
washers, in ¢ase with tang in “groove on case and
supporting Intermediate ‘gear "in case, installing
Intermediate shaft through™rear of case as shown i
Figure 16D.

CAUTION: Intermediate shaft is a pressfit into
the case front bore. Align Jock P_Iate slot n
shaft with bolt hole before installing shaft in
front bore. Use care not to damage Shaft "0"

ring.

Install intermediate shaft lock plate and holt.
Torque holt to 15 ft. Ihs.

Install, rear output shaft bearing assembly. Torque
retaining holts to 30 ft. Ibs.

2.

21,

22.
23.

ALINE SHAFT SLOT
WITH BOLT HOLE

Fig. 16D-Installing Intermediate Shaft

CAUTION: Use care to prevent damaqe to pilot
bearings when engaging input shaft pilot.

Install rear output shaft yoke, washer and locknut if
not previously done under reassembly of the sub-
assembly.

CAUTION: Rear yoke locknut must be torqued
to 200-2501t. lbs. before checking end play and
before installing the rear prop shaft.

Shift transfer gears. Check gear engagement and
shift rail movement. The four-wheel drive rail will
have the greater poppet ball spring tension.

Position bottom cover and gasket to case. Install
cover bolts and torque to 15 ff. lbs.

After the complete rebuild of the parts, and bearlnq
retainer C%PS méo unit, check the rear ?]nd ron
output sharts en ﬁlay for 001 to_.005 inch. Add or
remove shims at the proper location on rear output
bearing cap taper bearln?,_ and the front output
rear bearln% cover. To obfain proper sPeufled end
play, checking of the end play of shafts is
Important, It Controls the seating of all the taper
bearings in the transfer case dufing the operation
in the “vehicle. Improper end play Can shorten the
life of the taper bearings in the unit.

NOTE: When installing transfer case in
vehicle, yoke locknuts maY be torqued after
placing fransmission in 1st gear and transfer

case in front-wheel drive.
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NEW PROCESS MODEL 205 TRANSFER CASE

Index

DlsassembIY of Transfer Case..... TM-57
Rear Ouput Shaft Assembly.... TM-57
Front Output Shaft Assembly.... TM-57
?hlm Rail and Fork Assemblies IM-57
1] R T TM-57

Cleaning and Inspection.............. M-57

DISASSEMBLY OF TRANSFER CASE (FIG.
1C)

Rear Output Shaft and Yoke Assembly (Fig.
2C)
1 Loosen rear output shaft yoke nut.

2. Remove rear output shaft housing holts and remove
housing and retainer assembly from case.

3. Remove retaining nut and yoke from shaft, then
remove shaft assémbly from housing.

4. Remove snap ring using Tool J-23432 and discard.
Remove thrust washer and washer pin.

6. Remove tanged bronze washer. Remove (Qear
needle bearm%s (32 per row), spacer and second
row of needle bearings.

7. Remove tanged bronze thrust washer from shaft,
8. Remove pilot rollers (15), retainer ring and washer.

9. Remove oil seal retainer, hall bearing, speedometer
%ear_ and spacer. Discard all gaskets. Press out
earing as required.

10. Remove oil seal from the retainer.

[Sa)

Front Output Shaft Assembly (fig. 3C)

L Remove lock nut, washer and yoke.

2. Remove front bearing retainer attaching holts and
retainer,

3. Remove front output shaft rear bearing retainer
attaching bolts.

4. Tap on output shaft with a soft hammer (Fig. 4C)
and remove shaft, gear assembly, and rear bearing
retainer from case.

NOTE: Remove the slidin
oufput high gear, washer, an
will have Temained in the case.

5. Using large snap ring picks, such as J-23432-1,
remove the gear retaining ring from the shaft (Fig.
5C) and discard.

6. Remove thrust washer and pin from shaft.

7. Remove gear, needle bearings (32 per row) and
spacer.

8. If necessary to replace front output shaft rear
bearln% sipport cover and press bearing from
cover. Position new bearing to outside face of cover

cluich from
bearing which

Assembly of Transfer Case....mmmmssssessseeen TM-59
ldler Gear..vriisessiiinis e TM-59
Shift Rail and Fork Assemblies...riiinn, TM-59
Front Qutput Shaft ASSEMBIY....vvrvvvrvrsinen TM-60
Rear Qutput Shaft ASSemBIY.....vvvrsiriiins 7M-60
MISCEHANEOUS........oovveeeeveeeeverrererensessssssssssssssessseseeeeees TM-62

and using a Biece of pipe or wood to cover outside
diameter-of bearing, press bearing into cover until
flush with opening.

Shift Rail and Fork Assemblies

1 Remove the two poppet nuts on top of case, two
poppet springs, and using a magnet, remove the
poppet balls.

2. Drive cup plugs into case using a 1/4 inch punch.
3. Position both shift rails in neutral and using a Ion?,

narrow punch, drive shift fork pins through shiit
rails into the case (fig. 6C).

4. Remove clevis pins and shift rail link.

5. Remove shift rails (Fig, 7C), upper (range) rail first,
then lower (4-wheel) rail.

6. Remove shift forks and sliding clutch from case.

7. Remove the front output high gear, washer, and
bearing from the case. Remove the shift rail cup
plugs and pins from the case.

Input Shaft Assembly

8. Remove snap ring in front of bearing. Using a soft
hammer, tap shaft out rear of case. Tap bearing out
front of case.

9. Tip case.on P.T.0. and remove two interlock pins
from inside of case.

Idler Gear

L Remove idler gear shaft nut.

2. Remove idler shaft rear cover.

3. Remove idler gear shaft using a soft hammer and
tool J-23429 (Fig. 8C).

4. Roll idler gear to front output shaft hole and
remove from case.

5 Remove bearing cups (2) as required from idler
gear.

CLEANING AND INSPECTION

Bearingo-Place all bearings and rollers in cleanmﬂ
solution and allow to remain long enough to loosen a
accumulated lubricant. Bearlnqs should™ be sloshed up
and down and turned slowly below surface of solution to
remove as much lubricant as possible. Remove hearings
and blow out with compressed air, being careful to direct
air across bearing so that bearings do not spin.

shafts and Gears-Clean all shafts in cleaning solution
to remove all accumulations. Dry with compressed air.
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® N O U A WN

10

11

12
13
14
15
16
17

Input Shaft

"0" Ring

Snap Ring

Bearing

Snap Ring

Input Shaft Gear
Sliding Clutch
Tanged Bronze Thrust
Washer

Roller Bearings
Spacer

Thrust Washer
Thrust Washer Pin
Snap Ring

Bolt and LocKwasher
Needle Bearings
Spacer

Rear Output Shaft
Housing

18

19
20
21
22
23

24
25
26
27
28

29.

30

31.

789 1098 11

45 44 43 414241
Rear Bearing 32
Retainer
Rear Yoke Assembly 33
Locknut
Washer 34
Rear Output Shaft
Bearing Retainer
Seal 35
Snap Ring
Bearing 36
Speedometer Gear 37
Pilot Bearings 38
Rear Output Shaft 39
Front Bearing
Washer
Bearing Retainer 40
Rear Wheel Drive
Low Gear 41

42

Fig. IC-New Process Transfer Case Cross Section

Idler Gear Shaft Bearing
Cup

Idler Shaft Bearing
Cone

Idler Shaft Cover
Bolts and
Lockwasher

Idler Shaft Gear
Cover and Gasket
Thrust Washer
Snap Ring

Thrust Washer Pin
Rear Bearing
Retainer and Output
Shaft Cover

Front Wheel Drive
Low Gear

Roller Bearings
Spacer

43
44
45
46
47

48.
49.

50

51.

52
53
54
55
56

57.

58
59

60.

Sliding Clutch
Front Wheel Hi-Gea
Spacer

Bearing

Snap Ring

Seal

Front Output Shaft
Washer

Locknut

Output Yoke
Bearing Retainer
Idler Gear

Idler Gear Spacer
Idler Shaft

Locknut

Washer

Bearing Cone
Bearing Cup
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REAR OUTPUT
ASSEMBLY

IDLER SHAFT COVER

FRONT OUTPUT SHAFT
REAR BEARING RETAINER

Fig. 2C-Rear View of Transfer Case

Case, Cover and Bearing CUPS-Transfer case, cover, and
bearing cups must be thoroulghly cleaned in solution to
remove all accumulation of [ubricant and dirt. Remove
all trace of gaskets from surfaces where used.

Inspection-Carefully inspect all bearings and rollers for
evidence of_chlppln%, cracks, or worn “spots that would
render bearing unfit for further service. Bearings are
non-adjustable” and if worn or damaged, must be
replaced with new parts.

Inspect shaft splings and tgears. If any indication of
failure, such as chlpﬁed eeth or excessive wear, Is
indicated, those parts should be replaced with new parts.

ASSEMBLY OF TRANSFER CASE (FIG. 9C)

Idler Gear

1 Press the two bearing cups in the idler gear (if
Elrewously removed) " using Tool J-9276-2 and
andle J-8092 (Fig. 10C).

2. Assemble the two bearing cones 52nace[, shims and
idler gear on dummy shaft J-23429 with bore up.
ﬁ]tg%ck end play (Fig- 11C). Limits are .000 to .002

3. Install idler gear assembly with dummy shaft into
clazs& through “front output “bore, large end first (Fig.

Install idler shaft from large bore side and drive
through using a soft hammer (Fig. 13C).

5. Install washer and_new locknut. Check for end play
and free rotation. Torque nut to 150 ft. Ibs.

6. Install idler shaft cover and gasket. Torque bolts to
20 ft. Ibs.

NOTE: Flat on cover must be located
zi(ijca)cent to front output shaft rear cover (Fig.

Shift Rail and Fork Assemblies

L Press the two rail seals into the case. Seals should
be installed with metal lip outward.

CLUTCHES AND MANUAL TRANSMISSIONS
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POPPET NUTS

SHIFT RAIL
LINK

FRONT INPUT
SHAFT ASSEMBLY

FRONT OUTPUT
SHAFT ASSEMBLY

Fig. 3C-Front View of Transfer Case

FRONT—
OUTPUT SHAFT
REAR BEARING

RETAINER

Fig. 4C--Removing Front Output Shaft Rear Bearing
Retainer

2. Install interlock pins through large hore or P.T.0.
opening.

3. Start front output drive shift rail into case from
back, slotted end first, with poppet notches up.

4. Install shift fork (long end inward) into rail, push
rail through to neutral™position.

Install input shaft bearing and shaft into case.

6. Start range rail into case from front, poppet
notches up.

7. Install sliding clutch onto fork, place over. input
shaft in case. Position to receive range rail and
push rail through to neutral position.

8. Install new lock pins through holes at top of case
and drive them into the forks (Fig. 15C).

NOTE: Tip case_on P.T.0. opening when
installing range rail lock pin.
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RANGE

SHIFT RAIL
4-WHEEL
SHIFT RAIL
SHIFT RAIL

Fig. 5C--Removing Gear Retaining Ring ~g. 7C--Shift Ra*l Removal
“T” HANDLE W/#2 EASY
OUT WELDED ON END
Fig. 6C--Removing Shift Fork Pins Fig. 8C--Removing lIdler Gear Shaft
Front Output Shaft and Gear Assembly bearingI bore. Insert front output shaft and low gear
assembly through the high gear assembly.

L Install two rows of needle hearings (32 each) ; : . .
separated by a spacer in the front low output gear 5 Install new seal in bearing retainer using Tool
a0t retain With  suffcient amount of greasg. ! J-22836 (Fig. 16C) and install the front “output

2 Place front outout shaft in soft iawed vi i bearing and retainer in the case.
- fhace Tront outpdt shait In SOt Jawea VISe, SPURE 6 Clean and grease rollers in front output rear
glnudtcﬁogver;ir lfgsct?r!b fdrg\% Ig}/]vd gi%%&al?vﬁﬁrﬁgta%a\évﬁter} be_aring‘ re,tair?er. {nstall ontloI casle using on% gasket,
n, thiust washer and new snap ring using Tool f[%.IFI)bE.O ts into sealant. Install holts and"torqué to 30

i
L343 N . 7. Install front output goke, washer and lock nut.
NOTE: Position. the snap ring so that the Torque nut to 150 ft. Ibs.

opening is opposite the pin.

3. Position front wheel_ hi-gear and washer in case,  oar Output Shaft Assembly
Install sliding clutch in the shift fork, then put fork 1 Install two rows of needle bearlnPs (32 each)

and rail in the front wheel drive [4-Hi) position separated by a spacer info the output fow gear.
with the clutch teeth in mesh with the teeth of the NOTE: Use sufficient grease to retain
front wheel hi-gear. need|es.

4. Line up washer, high gear, and sliding clutch with 2. Install thrust washer onto rear output shaft, tang
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Rear Output Shaft Locknut
Washer

Yoke

Bearing Retainer and Seal
Assembly

Snap Ring

Bearing

Speedometer Gear
Spacer

Gasket

Housing

Gasket

Bearing

Snap Ring

Thrust Washer

Thrust Washer Lock Pin
Thrust Washer (Tanged)
Low Speed Gear
Needle Bearings
Spacer

Needle Bearings
Tanged Washer

Rear Output Shaft
Needle Bearings
Washer and Retainer
Shift Fork

26

27.
28.

29

30.
31.

32.

33

34.
35.
36.
37.
38.

39

40.
41.

42
43

44.
45.
46.
47.

48

Fig. 9C-New Process Transfer Case Exploded View

CLUTCHES AND MANUAL TRANSMISSIONS

Sliding Clutch

Input Shaft

Transfer Case

Poppet Plug, Spring and Ball
P.T O. Gasket and Cover
Input Shaft Bearing and Snap
Ring

Snap Ring and Rubber "O'1
Ring

Shift Link Clevis Pin

Range Shift Rail

Shift Rail Connector Link
Front Wheel Drive Shift Rail
Interlock Pins

Rear Idler Lock Nut
Washer

Shift Rail Seals

Idler Shaft Bearing

Bearing Cup

Shims

Idler Gear

Bearing Cup

Spacer

Idler Shaft Bearing

Idler Shaft

49.
50.
51.
52.
53.
54.
55.

56

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Cover Gasket

Rear Cover

Front Output Shaft Locknut
Washer

Yoke

Bearing Retainer and Seat
Gasket

Snap Ring

Front Bearing

Thrust Washer

Front Wheel High Gear
Front Output Shaft
Needle Bearings
Spacer

Needle Bearing

Sliding Clutch Gear
Shift Fork

Roll Pin

Front Output Low Gear
Thrust Washer Lock Pin
Thrust Washer

Snap Ring

Rear Cover Gasket

Rear Cover and Bearing
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10

J-8092

J-9276-2

Fig. 10C-Installing New Bearing Cups

down in clutch gear groove. Install output low gear
onto shaft with clutch teeth facing down.

Install thrust washer over gear with tab pointing up
and away from gear. Install washer pin and also
large thrust washer over shaft and pin. Rotate
washer until tab fits into slot approximately 90
degrees away from pin. Finally, install snap ring
using Tool J-23423 and J- 23423-1 and check end
play which should be withing .002-.027 inch.

Grease pilot bore or rear output shaft and install
needle bearings (15). Install thrust washer and new
snap ring in bore.

Clean, grease, and install new bearing in retainer
housing using Tool J-23431 (Fig. 17C).

Install housing onto output shaft assembly, install
spacer and speedometer gear, then install bearing
(Fig. 18C.)

Install rear bearing retainer seal using Tool J-21359
or J- 22834-2 (Fig. 1%).

Install bearing retainer assembly onto housing with
one or two gaskets, depending on clearance. Torque
bolts to 30 ft. Ibs.

Install yoke, washer, and lock nut output shaft.

Position range rail in *high’ and install output shaft
and retainer assembly on transfer case. Torque
housing bolts to 30 ft. Ibs.

Fig. 11C-Checking Idler Gear End Play

Miscellaneous

1
2,

]Icns}gll P.T.0. cover and gasket. Torque bolts to 15
. 10s.

Install and seal cup plugs at rail pin holes, if not
previously done.

Install drain and filler plugs and torque to 30 ft. lbs.
Install shift rail cross link, clevis pins and lock pins.

FRONT OUTPUT
BORE

Fig. 12C- Installing Idler Gear
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J-22836

Fig. 13C-Installing Idler Shaft

Fig. 16C-Installing Front Output Bearing Retainer
COVER FLAT Seal

J-23431
Fig. 14C--Installing Idler Shaft Rear Cover

BEARING

Fig. 17C--Installing Rear Output Shaft Housing
Bearing

Fig. 15C-Installing Shift Rail Lock Pins
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SPEEDOMETER
GEAR

SPACER

REAR OUTPUT

LOW GEAR
CLUTCH GEAR

Fig. 18C--Installing Rear Output Shaft Spacer and
Speedometer Gear

Fig. 19C—Installing Rear Bearing Retainer Seal

NEW PROCESS TRANSFER CASE MODEL 203

INDEX

Disassembly of Transfer Case ... /M-65  Input Gear Bearing RePI,acement ............................ M-73
Cleaning and INSPECtiON...vvvvecvessssssssssesisnn .TM-65 Input_Gear Bearind Retainer Seal

Subassembly( REPAIIS ..o merp rR(%p{ac$rr1Sehntﬁ...H """" P ;Wg’
Differential Carrier ASSEMBIY ..o L R R e

Front Output Shaft Bearing Retainer Seal
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Input Shaft ASSEMBIY..oocivsvsmsssisssssssiss IM-69  Front Output Shaft Rear Bearing Replacement 7M-74
Range Box ASSEMBIY.....ovvvvsvvcssnsssssissssisesns TM-69  Assembly of Transfer Case......mmmmmmmmmmmmmmmnn TM-74
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DISASSEMBLY OF TRANSFER CASE

Refer to figures IF and 13F for cross sectional and
exploded views of the transfer case.

1 Position transfer case on work bench or suitable
work table (Fig. 2F and 3F).

NOTE: If lubricant was not drajned from
unit prior to removal from vehicle, remove
front outPut rear cover and P.T.0. cover
lower bolts and drain lubricant into waste
container,

2. Using. Tool J-8614-1, loosen rear output shaft flange
retaining nut (Fig. 4F).

3. Using Tool J-8614-1, remove front output shaft
flange retaining nut, washer and flange.

NOTE: Tap dust shield rearward on shaft
(away from bolts) to obtain clearance to
remove _holts from® flange and allow installa-
tion of Tool J-8614-1.

4, Remove bolts retaining front outgut shaft front
bearing retainer &Flg. 5F). Remove Dbearing retainer
and gasket from transfer case. Discard gasket.

5. Using a hoist or other suitable lifting tool, position
assembly on blocks (Fig. 6F).

6. Remove Dolts retaining rear output shaft assembly
to transfer case and™ disengage assembly from
transfer case. Remove and discard gaskets.

1. Remove oil trough from transfer case (Fig. 7F).

8. Using sn_ai) ring, pliers, remove snap ring retaining
differential carrier to input shaft (Fig. 8F). Slide
carrier unit from shaft,

NOTE: A 1-1/2" to 2" water hose band type
clamp. may be installed on the input shaff at
this time “to prevent loosing bearings when
removing input shaft assembly from the
range hox.

9. Rajse shift rail and drive out pin retaining shift
fork to rail (Fig. 9F).

10. Remove shift rail poppet ball plug, gasket spring
and ball from case (Fig. 10F). A small magnet may
be used to remove ball from case.

11 Push shift rail down, lift up on lockout clutch and
remove shift fork from clutch assembly.

12 Remove holts retaining front output shaft rear
bearing retainer to transfer case. Tap on front of
shaft or carefully pry retainer away from case.

CLUTCHES AND MANUAL TRANSMISSIONS

7M-65

Remove retainer from shaft and discard Pasket.
Recover any roller bearings which may fall’ from
rear cover,

NOTE: If necessary to replace rear bearing,
support cover and, press bearing from cover.
Position new bearing to outside “face of cover
and press bearing into cover until flush with
opening.

13 From lower side of case, remove (pry) output shaft
front bearing.

14, Disengage front output shaft from chain and
remove Shaft from transfer case (Fig. LIF).

15, Remove holts attaching intermediate chain housing
to range box. Lift or ‘using a chain hoist, remove
intermediate housing from Tange hox (Fig. 12F).

16.  Remove chain from intermediate housing.

17, Remove lockout clutch, drive gear and input shaft
assembly from range box.

NOTE: A 1 1/2" to 2" hose cIamP may be
installed on end of the input shaft to_prevent
loosing the roller bearlnqs (123) which ma

fall out of clutch assembly iIf it"is pulled off
the input shaft.

18 Pull up on shift rail and disconnect rail from link.
19.  Remove (lift) input shaft assembly from range box.

NOTE: At this point the transfer case is
completely disassembled into its subassem-
blies. Each of these subassemblies should
then be disassembled for cleaning and
inspection.

CLEANING AND INSPECTION

Bearings-Place all bearings and rollers in cIeanmﬂ
solution and allow to remain long enough to loosen a
accumulated [ubricant. Bearlnqs should™ be sloshed up
and down and turned slowly below surface of solution to
remove as much lubricant"as possible. Remove bearings
and blow gry with compressed. air, belng careful to direct
air across bearing so that bearings do not spin.

shafts and Gears-Clean all shafts in cleaning solution
to remove all accumulations. Dry with compressed air.

case, cover and HOUSINGS-Transfer case, cover, and hous-
IHPS must be thorou?hly, cleaned in. solution to remove
al accumulation of Tubricant and dirt. Remove all trace
of gaskets from surfaces where used.
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13.

Adapter

Input Drive Gear Pilot Brgs.
Range Selector Sliding Clutch
Range Selector Housing

Low Speed Gear Bushing
Low Speed Gear

Thrust Washer & Locating Pin
Gasket

Input Brg. Retainer

Input Brg.

Brg. Outer Ring

Brg. Retaining Ring

Thrust Washer, Locating Pin,
Lubricating Washer & Spacer
Intermediate (Chain Housing)
Drive Shaft Sprocket

Gasket

Sliding Lock Clutch

Rear Output Housing

Rear Output Front Brg.

Vent

Oil Seal

Oil Pump

Fig.

Speedometer Drive Gear
Rear Output Rear Brg.

Brg. Retainer Ring

Rear Output Shaft

Washer

Locknut

Rubber Spline Seal

Rear Output Yoke

Rear Output Seal

Shims

Input Shaft “0" Ring

Input Shaft Pilot Bearings
Differential Carrier Assembly
Spring Washer Cup

Lockout Clutch Spring

Snap Ring

Snap Ring

Front Output Rear Brg. Cover
Front Output Rear Brg.
Front Output Drive Sprocket
Gasket

Magnet

IF—Transfer Case Cross Sectional View

Drive Chain

Gasket

Brg. Outer Ring

Front Output Front Brg.
Front Output Shaft Seal
Front Output Brg. Retainer
Rubber Spline Seal

Washer

Locknut

Front Output Yoke
Countergear

Countergear Spacers and Brgs.
Countergear Shaft
Countergear Thrust Washer
Gasket

Brg. Retainer Gasket

Brg. Outer Ring

Input Gear Brg.

Input Gear Seals (2)

Brg. Snap Ring

Input Gear

Input Gear Brg. Retainer
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INPUT GEAR

FRONT OUTPUT
SHAFT\ASSY

CHAIN

HOUSING ¢ \NGE SELECTOR

HOUSING
COUNTER GEAR

Fig. 2F—Front View of Transfer Case

LOCKOUT CLUTCH
SHIFT RAIL POPPET PLUG

RANGE SELECTOI
SHIFTER SHAFT

CHAIN HOUSING

REAR OUTPUT

FRONT OUTPUT
BEARING REAR
COVER

Fig. 3F—Rear View of Transfer Case

REAR OUTPUT
SHAFT ASSY.

Inspectiorv-Carefully inspect all bearings and rollers for

evidence of chipping, cracks, or worn “spots that would
render bearmgpﬁnfﬁ for turther serwcg. Bearings are

non-adéustable and if worn or damaged, must be

replaced with new parts. InsPe,ct shaft splines drive chain and
gears. If any indication of Tailure, such as chipped teeth or
excessive wear is indicated, those parts should be replaced

with new parts.

SUBASSEMBLY REPAIRS
NOTE: Refer to figure 13F for exploded view
of subassemblies.

Differential Carrier Assembly (Fig. 13F)

Disassembly
L Remove holts from carrier assembly and separate
carrier sections.

2. Lift the pinion gear and spider assembly from
carrier.

CLUTCHES AND MANUAL TRANSMISSIONS
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Fig. 4F—Removing Rear Output Shaft Flange Nui

Fig. 5F—Removing Front Output Shaft Front Bearing
Retainer

NOTE: bsFrve that undercut side of pinion
gear spider Taces toward front side gear.

3. Remove the pinion thrust washers, pinign roller
washers pinion gears and roller bearings from the
spider unit.

4. Clean and inspect all components. Replace all worn
or broken parts.

Assembly

L Using a petroleum jelly, load roller bearings in
pinion gears (132 requiréd, 33 each pinion).

2. Install pinion roller washer, pinion gear, roller
washer and thrust washer on each leg of spider.

3. Place the spider assembly in the carrier (front half)
with undercut surface “of spider thrust surface
facing downward or toward gear teeth.

4. Align marks on carrier sections and position carrier
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Fig. 6F—Positioning Transfer Case for Disassembly

OIL TROUGH

Fig. 7F—Removing Oil Trough

halves together. Install retaining bolts and tighten
to specifications.

Lockout Clutch Assembly (Fig. 13F)

Disassembly

L Remove front side gear from input shaft assembly
and remove thrust washer, roller hearings (123) and
spacers from front side gear bore. Note position of
spacers to facilitate reassembly.

2. Using snap ring pliers, remove the snap ring

SNAP RING

Fig. 8F—Removing Differential Carrier Snap Ring

Fig. 9F—Removing Shift Fork Retaining Pin

Fig. 10F—Removing or Installing Poppet Ball Plug
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Fig. 1IF—Removing Front Output Shaft

retaining drive gear to clutch assembly. Slide the
drive gear from the front side gear.

Using snap ring pliers, remove lower snap ring.
Remove sliding gear, spring and spring cup washer
from front side gear.

Clean and inspect all components. Replace all worn
or defective parts.

Assembly

1
2.

Install springi cup washer, spring and sliding clutch
gear on front side gear.

Install snap ring retaining sliding clutch to front
side gear.

Install drive gear and upper snap ring on side gear.

Using a heavy grease, load roller bearings (123)
and spacers in"the front side gear.

Install thrust washer in gear end of front side gear.

Slide drive sprocket on to clutch splines and install
retaining ring.

Input Shaft Assembly (Fig. 13F)

Disassembly

L Slide thrust washer and spacer from shaft.

2.

Using snap ring pliers, remove snap rin? retainin
input bearm% fefainer assembly to shaft (fig. 14
and remove Dearing retainer assembly from Shaft.

Support low speed ?ear (large gear) and tap shaft
from gear and thrust washer.

NOTE: Observe thrust washer pin(s) located

in shaft (fig. 13F).

Using a screw driver, pry behind open end of large
snap” ring. retaining  input bearmgf in bearifg
retainer (ig. 15F) and remove ring Trom retainer.
Tap bearing from retainer.

CLUTCHES AND MANUAL TRANSMISSIONS
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Fig. 12F—Removing Intermediate (Chain) Housing
Rher]ptove pilot roller bearings (15) from end of input
shaft.

Remove "O" ring from end of shaft and discard.

Clean and inspect all components. Replace as
required.

Assembly

1

1
8

Position bearing to retainer and taP or press into
place. Ball loading slots should be toward concave
side of retainer.

Install large snap ring securing bearing in retainer,
NOTE: Snap ring is a select fit. Use size A, B,
C or D as requiréd to provide tightest fit.

Install low speed gear on shaft with clutch end
toward gear end of Shaft,

Position thrust washers on shaft, aligning slot in
vvlasher with pin in shaft. Slide or tap washer into
place.

Position inﬁut bearing retainer on shaft and install
snap ring, holding bearing in place on shaft,

NOTE: Snap ring is a select fit. Use size A, B
C or D as requiréd to provide tightest fit.

Slide spacer and thrust washer onto shaft. Align
spacer with locator pin,

Using a heavy grease, install roller bearings (15) in
end Of shaft.

Install new rubber "0" ring on end of shaft.

Range Selector Housing (Range Box)

Disassembly (Fig. 13F)

Removing Shifter Assembly

L Remove poppet plate spring, plug and gasket.

Discard gasket.

OVERHAUL MANUAL
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Fig. 13F—Transfer Case Exploded View
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Adapter 48.
Input Gear Bearing Retainer 49.
Input Gear Bearing Retainer Gasket 50.
Input Gear Bearing Retainer Seals 51.
Bearing Outer Ring 52.
Bearing to Shaft Retaining Ring 53.
Input Gear Bearing 54.
Adapter to Selector Housing Gasket 55.
Range Selector Housing (Range Box) 56.
P.T.O. Cover Gasket 57.
P.T.O. Cover 58.
Selector Housing to Chain Housing Gasket 59.
Main Drive Input Gear 60.
Range Selector Sliding Clutch 6l .
Shift Lever Lock Nut 62.
Range Selector Shift Lever 63.
Shift Lever Retaining Ring 64
Lockout Shift Lever 65.
Detent Plate Spring Plug 66.
Detent Plate Spring Plug Gasket 67.
Detent Plate Spring 68.
Detent Plate 69.
Lockout Shifter Shaft 70.
"0" Ring Seal 71.
Lockout Shaft Connector Link 72.
"0" Ring Seal 73.
Range Selector Shifter Shaft 74.
Range Selector Shift Fork 75.
Detent Plate Pivot Pin 76.
Thrust Washer 77.
Spacer (short) 78.
Range Selector Counter Gear 79.
Countergear Roller Bearings and Spacers (72 Bearings Req'd.) 80.
Countergear Shaft 81.
Thrust Washer 82.
Input Shaft Roller Bearings (15 Req'd.) 83.
Thrust Washer Pins (2 Req'd.) 84.
Input Shaft 85.
"0" Ring Seal 86.
Low Speed Gear and Bushing 87.
Thrust Washer 88.
Input Shaft Bearing Retainer 89.
Input Shaft Bearing 90.
Input Shaft Bearing Retaining Ring (Large) 91.
Input Shaft Bearing Retaining Ring 92.
Chain Drive Housing 93.

Lockout Shift Rail Poppet Plug, Gasket,

Spring and Ball.

CLUTCHES AND MANUAL TRANSMISSIONS

Thrust Washer

Lubricating Thrust Washer

Retaining Ring

Flange Lock Nut

Washer

Seal

Front Output Yoke

Dust Shield

Front Output Shaft Bearing Retainer Seal
Front Output Shaft Bearing Retainer
Front Output Shaft Bearing

Bearing Outer Ring

Bearing Retainer Gasket

Front Output Shaft

Front Output Shaft Rear Bearing

Front Output Rear Bearing Retainer Cover Gasket

Front Output Rear Bearing Retainer
Drive Shaft Sprocket
Drive Chain

Retaining Ring

Sliding Lock Clutch
Lockout Shift Rail

Shift Fork Retaining Pin .
Lockout Shift Fork
Lockout Clutch Spring
Spring Washer Cup

Front Side Gear

™-71

Front Side Gear Bearing and Spaces (123 Bearings Req'd.)

Differential
Retaining Ring

Rear Output Shaft Roller Bearings (15 Req'd.)
Rear Output Shaft

Speedometer Drive Gear

Qil Trough

Rear Output Shaft Front Roller Bearing

Oil Pumrp "0" Ring Seal

Rear Output Housing Gasket

Rear Output Housing

Shim Pack

Rear Output Rear Bearing

Bearing Retainer

Rear Output Shaft Seal

Rear Output Flange

Rear Output Shaft Rubber Seal

Washer

Flange Nut

Fig. 13F—Transfer Case Exploded View Continued
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7M-72 CLUTCHES AND MANUAL TRANSMISSIONS

Fig. 14F—Removing Input Shaft-to-Bearing Snap Ring

o

Disengage indinchIutch gear from input gear and
remove Clutch fork and sliding gear from case.

Remove shift lever assembly retaining nut and
upper shift lever from shifter shaft.

Remove shift lever snap ring and lower lever,

Push shifter shaft assembly downward and remove
lockout clutch connector link.

NOTE: Long end of connector link engages
poppet plate.

Remove shifter shaft assembly from case and
separate the inner and outer shifter shafts. Remove
and discard "0" rings.

Inspect poppet plate for damage. If necessary to
remove, drive pivot shaft from case. Remove
poppet plate and spring from hottom of case.

w

o1 B~

[=p]

—~

Removing Input Gear Assembly

8. Remove input é;ear bearing retainer and seal
assembly. Discard gasket.

9. Remove large snap ring from bearing outer
diameter.

10. Tap input gear and bearing from case.

11, Remove snap ring retaining input shaft bearing to
shaft and removebearing from input gear.

NOTE: This is a select fit snap ring. Snap
rings, size A, B, C, and D are reledsed for
service. Select tightest fit.

Removing Cluster Gear Assembly

12, From intermediate case side, tap counter shaft from
cluster gear and case. Remove cluster gear assembly
from case.

NOTE: Recover roller bearings (72 required)
from gear case and shaft.

13 Remove cluster gear thrust washers from case.

SNAP RING

Fig. 15F—Removing Input Shaft Bearing-to-Retainer
Snap Ring

14, Clean and inspect all components. Replace worn
and defective parts.

Assembly (Fig. 13F)
Installing Countergear Assembly

L Using a heavy grease, install roller bearings (72
required) and Spacers in clustergear hore.

2. Using a heavy grease, position countershaft thrust
washers in case. Engage tab on washers with a slot
In case thrust surface.

3. Position cluster gear assembly in case and install
countershaft through front face of range box into
?ear assembly. Countershaft face with flat should
ace forward ‘and must be aligned with case gasket,

Installing Input Gear Assembly

4. Install bearing ,Ewlthout large snap ring) on input
gear shaft pasitioning snap. ring groove outward
and install new retaining ring on“shaft. Position
Input gear and bearing in"housing.

NOTE: The r,etaining ring is_a select fit. Use
service ring size A, B, C or D as required to
provide tightest fit,

5. Install snap ring in outside diameter of bearing.

6. Align oil slot in retainer with drain hold in case
andinstall input gear bearm? retainer, gasket and
retaining bolts. Tighten bolts fo specifications.

Installing Shifter Shaft Assembly

7. If removed, install Boppet plate and pivot pin
assembly in housing. Use sealant on pin.

8. Install new "0" rings on the inner and outer shifter
shafts, Lubricate "O" rings and assemble inner
shaft in the outer shaft.

9. Push the shifter shafts into the housing, en?

agin
the long end of the lockout clutch connéctor :

Ink 10
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10.
11,

12

13

the outer shifter shaft before the shaft assembly
bottoms out.

Install lower shift lever and retaining ring.

InsttaII upper shift lever and shifter shaft retaining
nut.

Install shift fork and sliding clutch gear. Push fork
UF into_shifter shaft assembly to en?age poppet
plate, sliding clutch gear forward onfo “the input
shaft gear.

Install poppet plate spring, gasket and plug in to
0{ thouseng.p Ch%ck sp?inggenggagement VEithg popper%
plate.

Input Gear Bearing Replacement

1
2,
3.

Remove bearing retainer attaching bolts, retainer
and gasket from housing. Discard gasket.

Using snap ring pliers, remove snap ring retaining
bearing on shaft. Discard snap ring.

Using a screwdriver or other suitable tool, er the
bearing from case and remove it from the shaft.

NOTE: Inspect input gear for defects such as
burrs, scoring, heat_ discoloration, etc. Inspect
seal in bearing retainer. Replace as required.

Install new bearing. with snap ring on input giear
shaft. Position bearing to case and” tap in to place
with a soft hammer.

NOTE: Select service rin?,, size A, B, Cor D,
that will provide tightest fit.

Install new snap ring to retain bearing on the shaft.

Position new (iasket and the bearing retainer to
housing. . Install retaining holts, tightening to
specifications.

Input Gear Bearing Retainer Seal
Replacement

L Remove befarring retainer attaching Dbolts, retainer

2,

3.
4,

and gasket from”housing. Discard gasket.
Pry seal out of retainer and discard.

Position new seal to retainer and install using tool
J-21359 (Fig. 16).

Position bearing retainer and gasket to housing.
Install attaching holts and tighten to specifications.

Rear Output Shaft Housing Assembly (Fig.
13F)

Disassembly

1
2,

3.

Remove speedometer driven gear from housing.

Remove flange nut and washer, if not removed
?urmghdlfsiassembly of transfer case. Remove flange
rom shaft,

Tap on flange end of pinion with a soft hammer
and remove” pinion from carrier. If speedometer

CLUTCHES AND MANUAL TRANSMISSIONS

T™M-73

Fig. 16F—Installing Input Shaft Bearing Retainer
Seal

drive gear is.not on pinion shaft, reach into carrier
and remove it from housing.

Pry old seal out of bore, using a screw driver or
other suitable tool.

Using a screwdriver, pry behind open ends of snap
nng and remove_snap Ting retaining rear bearing
in housing (fig. 17F).

Pull or tap bearing from housing.

To remove the front bearing, insert a long drift
through rear ogenmlg and “drive Dbearing™ from
anlfsmg (Fig. 18F). Remove and discard "rubber

Assembly

1

Position rubber seal in bearing bore. Use grease to
hold in place. Position roller "bearing in Bore and
Rress, into place until bearing bottoms out in
ousing.

Position rear bearing to case and tap into place.
Install snap ring retaining hearing to case.
NOTE: Retainin s a select fit. Use

Rin
service ring size A, B, 8 or D as required to
provide tightest fit,

Position rear seal to bore and drive into place usingi
tool J-22388 (fl:([]. 19F) or other suitable tool unti
approximately 1/8" to'3/16" below housing face.

Install speedometer drive gear on output shaft and
install shaft into carrier thiough front opening.

Install flange, washer and ret_ainin?_ nut, using toql
J-8614-1 (fig. 4F). Leave nut finger Tight until Unit is

OVERHAUL MANUAL



7TM-74 CLUTCHES AND MANUAL TRANSMISSIONS

SNAP
RING

Fig. 17F—Removing Rear Output Bearing Retaining
Ring

installed on transfer case so shim requirements may
be determined.
7. Install speedometer driven gear in case.

Front Output Shaft Bearing Retainer Seal
Replacement (Fig. 20F)

L Pry or drive out existing seal from retainer bore.
2. Clean and inspect retainer.

3. Apply sealer to outer diameter of new seal.

4

Position seal to retajner bore and using Tool
J-22836 or equivalent, install seal in retainer.

Front Output Shaft Rear Bearing
Replacement

L Remove rear cover from transfer case. Remove
gasket and discard.

2. Support rear cover and press bearing from cover.

3. Pogition new bearing to outside face of cover and
using a_ piece of wood to cover bearing, press
bearing into cover until flush with opening.

4. Position gasket and cover to transfer case and tap
into place.

5 Install cover retaining bolts and torque to
specifications.

ASSEMBLY OF TRANSFER CASE (FIGS. IF
AND 13F)

L Place rnage hox on blocks, with input gear side
toward bench (fig. 21F).

2. Position range box-to-transfer case housing gasket
on input housing.

3,

Fig. 18F—Removing Rear Output Shaft Front Bearing

J— 22388

Fig. 19F—Installing Rear Output Housing Seal

Install lockout clutch and drive sprocket assembly
on the input shaft assembly.

NOTE: A 2" band clamf) may be installed on

end of shaft to prevent loosing bearings from
clutch assembly.

OVERHAUL MANUAL
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10.
1

12

13

J—22836

Fig. 20F—Installing Front Output Bearing Retainer
Seal

Install input shaft, lockout clutch and drive sprocket
assembly in the range box, aligning tab on Dearing
retainer'with notch in gasket.

Connect lockout clutch shift rail to the connector
ink and position rail in h_ousm%, bore_ (fig. 22F).
Rotae shifter shaft lowering shift rail into the
housing, to prevent the link "and rail from being
disconnected.

Install drive chain in chain housing, positioning the
chain around the outer wall of the housing.

Install_ the chain housing on the range hox (fig. 23),
enga mﬁ; the shift rail channel of “the housing fo
the' Shift rail. Position chain on the input drive
sprocket.

Install. the front output sprocket in the case,
en%aﬁ;mg_ the drive chain to the sprocket. Rotate
clutch drive gear to assist in positioning chain on
the drive sprocket.

Install the shift fork on the clutch assembl¥ and the
shift rail, then Eush the clutch assembly Tully into
the drive sprocket. Install roll pin retdining” shift
fork to shift rail.

Install front output shaft bearing.
Install front outPut shaft hearing retainer, gasket

and retaining bolts,
Install the front output shaft fIan?e, asket, seal,
washer and_ retaining nut, Tai) dust shield back in

place after installingholts in flange.

Install front output shaft rear bearing retainer,
gasket and retaining holts. NOTE: If réar bearing

CLUTCHES AND MANUAL TRANSMISSIONS

14

1.
16.

7TM-75

Fig. 21F—Positioning Range Box for Assembly

Fig. 22F—Drive Gear and Lockout Clutch Assembly
Installed

to outside face

was removed, position new bearinf;b ace
earing is flus

of cover and press into cover unti
with opening.

Install differential carrier assembly and retaining
rmg on the input shaft. Carrier bdlt heads shoul
face rear of shaft.

Install oil trough in case making sure it engages
pocket inside case.

Install rear output housing assembly, gasket and
retaining holts. FLoad bearings in pinion ‘shaft.)

OVERHAUL MANUAL



7M-76 CLUTCHES AND MANUAL TRANSMISSIONS

Fig. 23F—Installing Intermediate Housing to Range
Box

17. Check rear output shaft end play. Install a dial
indicator on the rear housing f|%. 24F) so that it
contacts the end of the output shaft. Holding the
rear flange, rotate the front output shaft and
determine the highest point of gear hop out on the
rear shaft. Zero indicator and with rear shaft set at
this high point, pull up on end of shaft to
determine end play (gap between bearing shoulders
of shaft and the housing).

18. Remove dial indicator and install shim pack onto
shaft, in front of rear bearing, to control end play
to within 0 to .005". Hold rear flange and rotate

Fig. 24F—Checking Rear Output Shaft End Play

front output shaft to check for binding of the rear
output shaft.

19. Install lockout clutch shift rail poppet ball, spring
and screw plug in case.

20. Install poppet plate sprinF, gasket and plug, if not
installed during reassembly of range box.

21, Install shift levers on the range box shifter shaft, if
not left on linkage in vehicle.

22. Torque all holts, locknuts and plugs (except filler
plug% to specifications.

23. Fill transfer case to proper level with specified
|ubricant.

24, Install and tighten filler plug to specifications.

ADAPTER ASSEMBLIES

INDEX
ManUal TranSMISSIONS.........ovmmemeeerereemsssssssmsessssnee TM-76 ULtility. MOGEIS.....oorsrvrcvresisnssssssssssssnsssssssssssssness IM-TT
All Except Utility MOGEIS...cvvrvvevvesvvsssrsssrsnsnn IM-76 Automatic TranSmiSSIONS. ... vmmvvmmmssmsmsssssssssssssssnes TM-78

MANUAL TRANSMISSIONS

Except Utility Models

Disassembly of Adapter (Figs. 1H and 2H)

L Using a brass drift or other suitable tool, tap sleeve
from adapter.

2, l%Jsing a brass drift, punch out oil seal from adapter
ore.

Inspection

Inspect the sleeve for any indication of failure. If the
sleeve has chipped teeth Or excessive wear, it should he
replaced. Check internal snap ring in sleeve. Replace if
bent or broken.
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SNAP RING

T™M-77

SNAP RING

ﬁﬁEF:D; FR‘T\V}I S(\fltssli\l ADAP'§R<

Fig. 1H-Manual Transmission Adapter Assemblies except Utility Models

POLYURETHANE
BEARING
SNAP
RING INPUT
SHAFT

3-SPEED TRANSMISSION

POLYURETHANE
BEARING

SNAP

INPUT
SHAFT

4-SPEED TRANSMISSION

Fig. 2H--Manual Transmission Adapter Assemblies-Utility Models

Assembly of Adapter 2

1 Position sleeve to adapter bore and tap into place

using a suitable piece of pipe. 3

NOTE: Assemble drive_ sleeve with oil groove
facing transmission _ side, Lubricate sleeve

spliné with transmission oil before assembly. 5

2. Coat 0.D. of seal with sealin
install seal using Tool J-23504 and Hand
a similar mannér as shown in Fig. 3H.

Utility Models

Disassembly of Adapter (Fig. 2H)

comPound and
e J-8092 In

L Remove snap ring retainer drive gear to input shaft L

and slide gear from shaft.

o

Remove snap ring retaining bearing in adapter
bore. Pull input shaft and bedring from adapter.

Using a suitable tool or piece of pipe with a
diameter comparable to splined sleeve, tap sleeve
from adapter.

Usin? a brass drift, punch out the oil seals from the
adapter hore.

If required, support bearing and press input shaft
from bearing.

Assembly of Adapter

If removed during disassembly, press new bearing
onto input shaft.

OVERHAUL MANUAL



7M-78 CLUTCHES AND MANUAL TRANSMISSIONS

J-8092
J-7137

Fig. 3H-Installing Adapter Seal

2. Using Tool J-7137 and Handle J-8092, install new

seals in the adapter bore as shown in Figure 3H.

3. Insert splined sleeve through seals into adapter

bore.

4. Insert input shaft and hearing into adapter and

install bearing retaining ring.

5. Slide .drive gear onto input shaft and install

retaining ring.

NOTE: Assemble drive slegve with oil grogve
to tansmission, side. Lubricate sleeve “spline
and 0.D. with transmission oil hefore
assembly.

AUTOMATIC TRANSMISSIONS

All Except Utility Models with Full Time
4-Wheel Drive Units

Disassembly of Adapter (Fig. 4H)

SEAL

Fig. 4H-Automatic Transmission Adapter Cross Section

Except Full Time 4-Wheel Drive Units

L Using a brass drift or other suitable tool, tap sleeve
through seals and out of adapter.

2, Usin? a suitable punch or drift, drive seals from
adapter.

Inspection

Inspect the sleeve for any indication of failure. If the
sleeve has chipped teeth Or excessive wear, it should be
replaced. Check internal snap ring in sleeve. Replace if
bent or broken.

Assembly of Adapter

L Install new seals in_adapter using Tool J-7137 and
J-8092 as shown in Figure 3H.

2. Insert sleeve through seals into adapter bore and
tap into place.

OVERHAUL MANUAL



SPECIAL TOOLS

1

a v

J-6456
J+1048
J 1522
J-5824
J-1448

CLUTCHES AND MANUAL TRANSMISSIONS 7M-79

Height Gauge
Gauge Plate

Pilot Bearing Driver
Clutch Pilot Tool
Pilot Bearing Puller

Fig. IST-Clutch Special Tools
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7M-80 CLUTCHES AND MANUAL TRANSMISSIONS

O A WN R

J-1126 Transmission Guide Pins
J-8059 Retainer Snap Ring Pliers
J-22246  Countergear Loading Tool
J-5778 Extension Bushing Remover and Installer
J-5154 Extension Seal Installer
J-5814-01 Speedometer Drive Gear Remover
and Adapter J-5814-15

®

10.
11.
12.
13.

J-1453-01

J-2228
J-933
J-5590
J-9772
J-23096
J-5752

Speedometer Drive Gear Press Plates and
Press Plate Holder J-358-1

Rear Bearing Press Plates

Main Drive Gear Wrench

Clutch Gear Bearing Installer

Clutch Gear Bearing Installer

Clutch Gear Retainer Seal Installer
Transmission Holding Fixture

Fig. 2ST-Manual Transmission Special Tools Except CH 465
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J-22832
J 8433-1
J-22872
J-22833
J-22873
J-22875
J-22830

Countergear Rear Bearing Remover
Bearing Puller

Clutch Gear Bearing Remover and Installer
Front Bearing Retainer Seal Installer

2nd Speed Bushing Installer

3rd Speed Bushing Installer

Snap Ring Installer

CLUTCHES AND MANUAL TRANSMISSIONS 7M-81

8. J-22874-1
9. J-22874-5
10. J-22874-2
11. J-22834-2

Bearing Installer

Mainshaft Support Tool
Countershaft Support Tool

Rear Bearing Retainer Seal Installer

1la. J-22834 1 Adapter

12. J-23070

Mainshaft Rear Bearing Lock Nut Installer

Fig. 3ST--Muncie Transmission Model CH 465 Special Tools

OVERHAUL MANUAL



7M-82 CLUTCHES AND MANUAL TRANSMISSIONS

. J-23432-1
J 23432
J-8092
J-23429
J-22836
J 21359

. J 23431
J 7137

. J-9276-2

. J-22875

©® NP oA LN R

=
o

O a

10

Snap Ring Picks.

Snap Ring Pliers.

Handle.

Intermediate Shaft Remover and Installer.

Front Output Shaft Bearing Retainer Seal Installer.

Rear Output Shaft Bearing Retainer Seal Installer.

Rear Output Shaft Housing Bearing Remover and Installer.
Adapter Seal Installer.

Intermediate Gear Bearing Cup Installer.

Rear Output Shaft Rear Bearing Installer.

Fig. 4ST-New Process Transfer Case Model 205 Special Tools
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CLUTCHES AND MANUAL TRANSMISSIONS 7M-83

1. J-22836 - Front Output Shaft Bearing Retainer Seal 3.J-21359 - Input gear Bearing Retainer Seal Installer
Installer 4.J-8614-1 - Companion Flange Remover
2. J-22388 - Rear Output Shaft Seal Installer

Fig. 5ST--New Process Transfer Case Model 203 Special Tools

OVERHAUL MANUAL



7M-84 CLUTCHES AND MANUAL TRANSMISSIONS

=
=]
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J-8092
J-8331
J-23422
J-23423
J-5590
J-23419
J 22833
J-23420
J 7137
J-6219

Handle.
Rear Output Shaft Front Bearing Remover.

Rear Output Shaft Front Bearing Cup Installer.

Rear Output Shaft Rear Bearing Cup Installer.
Bearing Installer.

Intermediate Shaft Remove and Installer.
Output Shaft Housing Seal Installer.

Pilot Bearing Installer.

Adapter Seal Installer.

Front Output Shaft Bearing Installer.

Fig. 6ST--Dana-Transfer Case Model 20 Special Tools
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SECTION 7A
AUTOMATIC TRANSMISSION

CONTENTS OF THIS SECTION

Powerglide TranSmission.......eene,
Turbo™Hydra-Matic 350 TranSmisSion........weuis
Turbo Hydra-Matic 375/400/475 Transmission

SPECIAl TOOIS.crvvvvvvsvrmssrssvsssssssssssssssssssssssssssssssssssssines
POWERGLIDE
INDEX
Disassembly 0f TranSmission........cwivuressssinns A1 Assembl
Extension,” Governor and Governor Support......... TA-L Valve Bod
[nterNal COMPONENTS. .o TA-3 Removal
Oil Pan and Valve Bod TA-5 Disassembl
Overhauling Unit Assem TAS Inspection
Convertor™and Stator.............. TA5 Assembl
I PUMP oo A5 INSEALIALION ..o vvvrvvvesvvrssss s
Seal Replacement......vvvvmsmvmsmssssmsssssssssssnsnns 1A Vacuum ModUIBEOr .vvvivverivsessssissssisssssissssnns
DL 1111 TA-6 ST TATZ: I e —————
LR LET0 0 TA-6 Inspection and RePAIIS......mvmmmmmsmmssssmsssssiisnen
JAT:11111] 7 —— e TA-6 INSTAHALION.....oovvrecivsessnisssesssssssss s ssssssseens
Governor” Support Bushing Replacement............ TA-100 Transmission CaS.....mmmmmmmrmmmmrmsmmsnsssssssssssnn
CIUECR DTUM woovecverrsssecvoesssssesssssssssesssssssssssssssssees TA-11 L Lo o
DiSASSEMBIY ..vvvsvvvevvrssvsssnsssssssssssssssssssssssssinns TA-11 REPAIMS. oo vvesvssssnsssssssssssssssenns
INSPECHION.. wvscvvvevvrsssrsssssssssssssssssssssssssssssssssssesens TA-11 Rear Bushing Replacement....
Bushmg T TOCT 1 O TA-11  Transmission EXtENSION..........
ASSBIMBIY...vvvvvvervvvessssessssssssssssssssssssssssssssssenn TA-11 L L7010 N
OW BANT.uouvresivisecvsssisssnsssssssssssssssssssssssssssssssmssseees TA-12 REDAIIS...ovvvvssvsssrisrssssssssssssssssssmssssssssssssssssssssssssssssens TA-18
Planet Assembly and Input Shaft.....coeciis TA-12 Rear Bushing Replacment.......mrvmssnsnsnn TA-18
L LT o TA-12  Assembly of TranSmiSSION......covvessismsssssssissnn 1A-18
Rei)alrs ........... e TA-12 Internal COMPONENTS...ovvvvsrervvrrsmernssserssssnessssnnes TA-18
Planet Carrier Assembly-Overhaul........c.uen. 7A-12  Extension, Governor_and Governor Support........ 7A-20
GOVEINOT oo vvrvvssvrssvsssssssnesssssssssssssssssssssssssssessnes 7A-14 Oil Pan and Valve BodY.....mmmmmnmmnnens 1A-20
DiSASSEMDIY ovcvvevvssessessessessssssssissssssssssssssees TA-14 Low Band AdjuSIMEnt..... . 1A-21
INSPECTION . vvvssvrsssvsssssssssssssmsssssssssssssssssssssssines TA-15  Throttle Valve” Adjustment......mmmmmmmsssnnnns TA-21

DISASSEMBLY OF TRANSMISSION

L Place transmission in Holding Fixture J-3289-01
and Adapters J-9506 (fig. 2PG).

NOTE: Cleanliness is an important factor in
the overhaul of the transmission. Before
attempting any disassembly operation, the
exterior of the case should be thoroughly
cleaned to prevent the possibility of dirt
entering the transmission internal mecha-
nism. urmg] disassembly, all parts should be
thoroughly cleaned in cleaning fluid and then

air dried, Wiping cloths or rags should not be
used to dry parts.

cauTion: Do not use solvents which could
damage rubber seals or clutch platefacings.

2. Remove converter holding tool previously installed
and remove converter assémbly.

Extension, Governor and
Governor Support

3. If replacement is necessary, remove speedometer
driven gear. Loosen capscrew and retainer clip

OVERHAUL MANUAL



7A-2 AUTOMATIC TRANSMISSION

1 Transmission Case 38. Extension Rear Bushing

2 Welded Converter 39. Output Shaft

3. Oil Pump Seal Assembly 40. Speedometer Drive and Driven Gear

4. Oil Pump Body 40A. Speedometer Driven Gear Retaining Clip
5. QOil Pump Body Square Ring Seal 41. Governor Shaft Urethane Washer

7. Qil Pump Cover 42, Governor Shaft

8. Clutch Relief Valve Ball 43. Governor Valve

9. Clutch Piston Inner and Outer Seal 44, Governor Valve Retaining Clip

10. Clutch Piston 45, Governor Hub Seal Rings

11. Clutch Drum 47, Governor Support Bushing

12. Clutch Hub 51. Reverse Piston Return Springs, Retainer and
13. Clutch Hub Thrust Washer Retainer Ring

14. Clutch Flange Retainer Ring 52. Transmission Rear Case Bushing

15. Low Sun Gear and Clutch Flange Assembly 53. Output Shaft Thrust Bearing

16. Planet Short Pinion 54. Reverse Clutch Pack

17. Planet Input Sun Gear 54A. Reverse Clutch Cushion Spring (Waved)
18. Planet Carrier 55. Pinion Thrust Washer

10. Planet Input Sun Gear Thrust Washer 56. Planet Long Pinion

20. Ring Gear 57. Low Sun Gear Needle Thrust Bearing
21. Reverse Piston 58. Low Sun Gear Bushing (Splined)

22 Reverse Piston Outer Seal 59. Pinion Thrust Washer

23. Reverse Piston Inner Seal 60. Parking Lock Gear

24. Governor Support Gasket 61. Transmission Oil Pan
25. Extension Seal Ring 62. Valve Body
26. Governor Support 63. High Clutch Pack

27. Extension 64. Clutch Piston Return Spring, Retainer and
28. Governor Hub Retainer Ring

29. Governor Hub Drive Screw 65. Clutch Drum Bushing

30. Governor Body 66. Low Brake Band

31. Governor Shaft Retainer Clip 67. High Clutch Seal Rings

32. Governor Outer Weight Retainer Ring 68. Clutch Drum Thrust Washer (Selective)
33. Governor Inner Weight Retainer Ring 69. Turbine Shaft Seal Rings
34. Governor Outer Weight 70. Oil Pump Driven Gear
35. Governor Spring 71. QOil Pump Drive Gear

36. Governor Inner Weight 72. Stator Shaft

37. Extension Rear Oil Seal 73. Input Shaft

Fig. IPG-Powerglide-Typical Sectioned View
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5.
.

Fig. 2PG--Transmission Mounted in Fixture

holding speedometer driven gear in extension and
remove gear.

Remove transmission. extension by removing five
bolts retaining extension to case. Note seal ring on
governor support.

Remove the speedometer drive gear from output
shaft as shown on Figure 3PG.

Remove the "C" clip from the governor shaft on

AUTOMATIC TRANSMISSION 7A-3

the weight side of the governor, then remove the
shaft and governor valve from the opposite side of
the rgovernor assembly (fig. 4PG) and the urethane
washier,

Loosen the governor drive screw and remove the
?f?gveég(g)assembly over the end of the output shaft

Remove the four bolts, retaining the governor
support to the transmission case and remove the
support body, gasket and extension seal ring.

Transmission Internal Components

9.

10.

11

Rotate _the holding fixture until the front of the
transmission is omtm? up and remove the Seven
oil pump holts. The bolt holes are offset to facilitate
proper focation upon installation.

Remove the oil pump and stator shaft assembly and
the selective fit thrust washer using adapter J-9539
and the slide weights from Tool J-6125 gflg. 6PG).
Note the two_thréaded holes to mount the™ pullers.
Remove the ring seal and gasket.

NOTE: The pump bolts have special sealing
washers. which ‘must be in place upon
installation.

Release the tension on the low band adjustment,
then, with transmission horizontal, grasp the
transmission input shaft and carefully work it and
the clutch assembly out of the case (fig. 7PG). Use
care So as not to’lose the low sun qear (splined)
bushing from the input shaft. The Tow sun gear
thrust washer will probably remain in the planet
carrier.

Fig. 4PG-Removing Governor Valve and Shaft

OVERHAUL MANUAL
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7A-4 AUTOMATIC TRANSMISSION

12,
13.

14,

15,

16.

Fig. 5PG--Removing Governor Assembly

CAUTION: Use care so as not to damage the
machinedface on thefront of the clutch drum.

The low brake band and struts may now be
removed.

Remove the planet carrier and the output shaft
thrust caged bearing from the front of the
transmission.

Remove the reverse ring gear if it did not come out
with the planet carrier.

Usinﬁ a large screw driver remove the reverse
clutch pack Tretainer ring and then lift out the
reverse  clutch plates and the (waved) cushion

spring.

NOTE: If difficulty is experienced in getting
the snap ring past the shoulder on the feverse
pack pressure plate, a feeler gauge may be
used as a guide.

Install Tool J-9542 through the rear hare of the case
with the flat plate on thé rear face of the case and
turn down the Wln% nut to compress the rear piston
spring retainer and springs, then remove the snap

17,
18,

19,

Fig. 6PG--Removing Oil Pump

Fig. 7PG--Removing Clutch Drum and Input Shaft

ring (fig. 8PG). Tool J-8039 may be used to remove
the“snap ring 1f desired.

Remove Tool J-9542, the reverse piston spring
retainer and the 17 piston return springs.

Remove the rear piston b%/ applying air to the
reverse port in the rear of the transmission case as
sholvvn in Figure 9PG. Remove the inner and outer
seals.

Remove the three servo cover bolts, servo cover,
piston and spring.

OVERHAUL MANUAL



Fig. 8PG-Removing Rear Piston Spring Retainer
Snap Ring

Ol Pan and Valve Body

NOTE: The oil pan and valye body may he
serviced without the n_ecessmr of removing
the extension and _internal components
covered in the preceding steps.

20. Rotate the holdm(% fixture until the transmission is
upside down and the oil pan is at the top. Remove
the oil pan attachlnF bolts, oil pan and gasket.
Remove screen: replace at assembly using new
transmission case screen.

21. Remove the vacuum modulator and gasket, and the
vacuum modulator plunger, dampening spring
(except L-4 base) and valve (fig. 10PG).

22. Remove the two bolts attaching the detent guide

E{Iate to the valve bodly and the transmission case.

emove the guide plate and the range selector
detent roller spring.

23, Remove the remaining valve body-to-transmission
case attaching halts (indicated by arrows in Figure
llPGz and carefully lift out the valve body “and
?aske . disengaging “the servo apJ)Iy_ tube from the
ransmission Case as the valve body’is removed.

24. If necessary, the TV, shift and parking actuator
as_semble lévers, and the parking pawl and bracket
(fig. 12PG) may be removed.

This completes the entire transmission disassembly
procedure. C,omgonent parts disassembly and repair
procedlures will be found In succeeding ‘pages of this
manual.

AUTOMATIC TRANSMISSION 7A-5

Fig. 9PG-Applying Air to Remove Rear Piston

Fig. 10PG--Vacuum Modulator, Dampening Spring,
Plunger and Valve

OVERHAULING UNIT ASSEMBLIES
Convertor and Stator

The _converter js a welded assembly and no internal
repairs are possible. Check the seams “for stress or hreaks
and replace converter if necessary.

Gl Pump

Seal Replacement

If the Eump seal requires replacement, remove the pumF
from the transmission, pry out and replace the seal.
(Drive_new seal into place, fully seated in counterbore
using J-6839). Then, if no further work is required on the
pump, reinstall it in the case.

OVERHAUL MANUAL



7A-6 AUTOMATIC TRANSMISSION

SPRING
1 BOLT

UPPER TO LOWER VALVE
BODY ATTACHING BOLTS
ARE 1%" IN LENGTH

Fig. 11PG--Valve Body Removal

NOTE: Outer diameter of the seal should be
coated with non-hardening sealer prior to
installation.

Disassembly

L Remove holts attaching pump cover to body and
remove the cover.

2. Remove pump gears from body.

cauTion: Do not drop or nick gears. These
gears are not heat treated.

3. Remove the rubber seal ring from the pump body.

NOTE: See Figure 14PG for a layout of
pump parts.

Inspection

L Wash all parts in cleaning solvent 0
g%R[)Taésages. DO NOT" USE RAGS TO DRY

cAuTioN: Some solvents may be harmful to
rubber seals.

2. Inspect pump gears for nicks or damage.

3. Inspect body and cover faces for nicks or scoringn.
Inspect covér hub O.D. for nicks or burrs whic
might damage clutch drum bushing journal.

4. Check for free operation of the priming valve and
replace if necessary.

5. Inspect body bushinngor galling or scoring. Check
clearance between Dody “bushing and Converter
pump hub (fig. 16PG). Maximum clearance is
005", If the bushing is damaged, the oil pump
body should be replaced.

” t
PARKING
PAWL
BRACKET

MANUAL VALVE LEVER

TV LEVER

PARKING
PAWL
ACTUATOR

PARKING
PAWL

Fig. 12PG-Inner Control Levers, Parking Pawl and
Bracket

6. Inspect converter housing hub O.D. for nicks or
burrs which might damage pump seal or bushing.
Repair or replace as necessary.

7. If oil seal is damaged or is leaking (and the pump
body is otherwise ‘suitable for, reuse), pry out and
install a new seal, fully seated in countertiore, using
Seal Driver J-6839.

NOTE: Outer diameter of seal should be
coated with a non-hardening sealer prior to
installation.

8. With parts clean and dry, install pump gears and
check:p Y Pamp g

a. Clearance hetween 0.D. of driven gear and
body should be .0035"-.0065" (fig. 17PG).

b. Clearance between |.D. of driven PgGear and
crescent should be ,003"-.009" (fig. 18PG).

¢ Gear end clearance (fig. 19PG) should be
.0005"-,0015",

Assembly
With the transmission facing up, proceed as follows:

1 Remove the input shaft, clutch drum, low hand and
struts  as outlined  under  "Transmission
Disassembly."

2. Install the downshift timing valve, conical end out
into place in the pump cover to a height of 17/32'
measured from the shoulder of the valve assembly
to face of pump cover.

3 Qil drive and driven gears generously and install in
the pump body.
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10.

11.
12.

Reverse Ring Gear
Reverse Clutch Pack
Snap Ring

Reverse Clutch
Pressure Plate
Reverse Clutch
Reaction Plates
Reverse Clutch Drive
Plates

Reverse Clutch
Cushion Spring
Reverse Clutch Piston
Return Spring
Retainer Snap Ring
Reverse Clutch Piston
Return Spring
Retainer

Reverse Clutch Piston
Return Springs
Reverse Clutch Piston
Inner Seal

Reverse Clutch Piston
Reverse Clutch Piston
Outer Seal

13.
13A

14.

15.
16.

17.

18.

19.
20.

21.
22.
23.
24.
25.
26.

27.
30.

Fig. 13PG~Tranmission Case -Exploded View (Typical)

AUTOMATIC TRANSMISSION  7A-7

Transmission Case
Transmission Case

Screen

Servo Piston Return

Spring

Servo Piston Rod
Servo Piston Apply

Spring Seat

Servo Piston Apply

Spring

Servo Piston Seal

Ring

Servo Piston

Servo Piston Rod

Spring Retainer

Servo Cover Seal

Servo Cover Gasket

Servo Cover

Servo Cover Plug

Servo Cover Bolts

Transmission Case

Bushing

Gasket

Governor Support

Bushing

31.
32.

33.
34.

35.
36.

37.

38.

39.
40.

41.

42.

43.
44,

Governor Support
Governor Support to
Case Attaching Bolts
Governor Assembly
Speedometer Drive
Gear and Clip

Seal

Speedometer Shaft
Fitting

Speedometer Shaft
Fitting Oil Seal

Lock Plate Attaching
Screw

Lock Plate
Speedometer Driven
Gear

Transmission
Extension

Extension Bushing
Extension Oil Seal
Extension to Case
Attaching Screws

OVERHAUL MANUAL



7A-8 AUTOMATIC TRANSMISSION

HWDNp

10.
11.

12.

42

Converter Assembly
Input Shaft

Input Shaft Oil Seals
Oil Pump to Case
Attaching Bolts and
Sealing Washers
Low Sun Gear
Bushing

Pump Oil Seal

Oil Pump Body

Pump to Case Oil
Seal

Oil Pump Drive Gear
Oil Pump Driven Gear
Downshift Timing
Valve

Oil Pump Cover to
Pump Body Attaching
Screws

13.

14.

15.

16.

17.
18.

20.
21.
22.
23.

24.

Oil Pump Cover and
Converter Stator
Shaft

Oil Pump Gasket
Clutch Drum Thrust
Washer (Selective Fit)
High Clutch Seal
Rings

Pump Priming Valve
Pump Priming Valve
Spring

Pump Priming Valve
Spring Retaining Pin
Band Apply Strut
Band Anchor Strut
Band Anchor
Adjusting Screw
Band Anchor
Adjusting Screw Nut

25.
26.
27.
28.

29.
30.

31.

32.

33.

34.
35.

36.

Low Brake Band
Clutch Drum

Clutch Drum Bushing
Clutch Piston Outer
and Inner Seals
Clutch Piston
Clutch Return
Springs

Clutch Spring
Retainer

Clutch Spring
Retainer Snap Ring
Clutch Hub Front
Thrust Washer
Clutch Hub

Clutch Driven Plates
(Flat)

Clutch Cushion
Spring (Waved)

Fig. 14PG-Internal Mechanism-Exploded View (Typical)

37.

38.

39.

40.

41 .

42.

Clutch Drive Plates
(Waved)

Clutch Hub Drive
Thrust Washer
Low Sun Gear and
Clutch Flange
Assembly

Clutch Flange
Retainer Ring
Planet Carrier and
Output Shaft
Assembly

Output Shaft Thrust
Bearing

OVERHAUL MANUAL



1 Park Lock and Range
Selector Outer Lever
and Shaft

2. Throttle Valve Control
Shaft Oil Seal

3. Throttle Valve Control
Shaft Washer

4. Throttle Valve Control
Lever and Shaft

5. Throttle Valve Control
Inner Lever to Control
Shaft Attaching
Screw and Nut

6. Throttle Valve Control
Inner Lever

Fig. 15PG-Manual

CAUTION: Assemble drive gear with recessed
side of the drive lugs downward-facing the

converter.

10.

11

12.

Park Lock and Range
Selector Inner Lever
Park Lock and Range
Selector Inner Lever
Attaching Screw and
Nut

Park Lock Pawl
Disengaging Spring
Range Selector
Detent Roller Spring
Park Lock Actuator
Assembly

Range Selector
Detent Roller Spring
Retainer

AUTOMATIC TRANSMISSION

13.
14.
15.
16.

17.

18.

Levers-Typical Exploded View

4. Carefully set the

and ioosely instal

TA-9

Park Lock Pawl Shaft
Park Lock Pawl

Park Lock Pawl Shaft
Retaining Ring

Park Lock Pawl
Reaction Bracket
Park Lock Pawl
Reaction Bracket
Attaching Bolts

Park Lock Actuator
to Park Lock and
Range Selector Inner
Lever Retaining Clip

ump cover in place over the body
2 attaching bolts.

5. Place the pump assembly, less the rubber seal ring,
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7A-10 AUTOMATIC TRANSMISSION

Fig. 16PG-Checking Pump Body Bushing to Fig. 18PG-Driven Gear to Crescent Clearance
Converter Pump Hub Clearance

Fig. 19PG -Checking Gear End Clearance

use J-6585 pullers and J-6585- 3 adapters to
remove pump assembly. Replace and

retorque holts.

Flg. 17PG--Checking Driven Gear to Pump Body 7. Replace rubber seal ring in its groove in the pump
, | (Clearance body and install the pump assembly properly in
upside down into_the pump hore of the case (use place in the case hore, using a new gasket, being
p pump
gu;de pans If desired). _%nsta_ll remaining attaching sure that the selective fit thrust washer is in place.
olts and torque to specification. 8. Install the attaching bolts, using new bolt sealing
washers if necessary.

6. Remove pump assembly from case hore. Replace
the clutch drum and iput shaft, low band and
struts as outlined under "Transmission Assembly.” Governor Support Bushing Replacement
If the governor support bushing must be replaced, it may

NOTE: If necessary, remove two bolts and
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be removed using Tool J-9557 (and Handle J-7079) and
reinstalled using” Tool J-6582, pressm% or driving the
bushing in from"the front of the support.

Clutch Drum

Disassembly

cauTion:  When workln? with the clutch
drum, use extreme care that the machinedface
on the front of the drum (fig. 20PG) not be
scratched, scored, nicked or otherwise damaged
during any of the following service gperations.
This machinedface must be protected whenever
it musttbe brought to bear on a press or tool of
any sort.

Remove retainer ring and low sun gear and clutch
flange assembly from the clutch drum.

Remove the hub rear thrust washer.

Lift out the clutch hub, then remove the clutch pack
and the hub front washer.

Remove the spring retainer using J-9542 as shown
in_Figure 20PG, or if using an" arbor press, use
J5133 and J-7782 adapter ring. Compress _the
springs far enough to allow removal of the retainer
snap rln%; then, reIeasm% pressure on the springs,
remove fhe retainer and the springs.

NOTE: When using J-9542, place a piece of
cloth or cardhoard “between the tool and the
front side of the clutch drum as protection
for the machined face.

Lift up on the piston with a twisting motion to
remove from the drum, then remove the inner and
outer seals.

Inspection

1 Wash all parts in cleaning solvent (air dry).

J-9542

Fig. 20PG-Removing Clutch Spring Retainer Snap
Ring

AUTOMATIC TRANSMISSION 7A-11

cauTion: Do not use rags to dry parts.

2. Check drum bushing for scoring or excessive wear.
3. Check the steel ball in the clutch drum that acts as a

relief valve. Be sure that it is free to move in the
hole and that the orifice leading to the front of the
drum is open. If the clutch reliet valve check ball in
the clutch drum is loose enough to come out or not
loose enough to rattle, replacethe clutch drum as an
assembly. "Replacement or restaking of the ball
should not be attempted.

Check fit of clutch flange in drum slots. There
should be no appreciable Tadial play between these
two parts. Also check low sun gear for nicks or
burrs and bushing for wear.

5. Check clutch plates for burning and wear,

Bushing Replacement (Fig. 21PG)

L Remove the old bushinﬂ with Tool J-9546 using
e

care not to damage t bushinF bore or the
machined face on the front of the clutch drum.

Use the same tool to install the new hushing. Press
do not hammer) the bushing into the clutch drum
rom the machined face side” of clutch drum. Tress
only far enou?h so that the tool meets the clutch
drum. Do not force the tool against the clutch drum
machined face.

Assembly
L Install new piston inner seal in hub of clutch drum

with seal ' lip downward (toward front of
transmission).

Install a new piston seal in clutch piston. Seal lips
must be pointed toward the clutch drum (front of
tr_ansm!ssmnz. Lubricate seals generously and install
piston in clutch drum with a twisting motion.

REMOVAL

J-9546

CAUTION—DO NOT
PRESS TOOL HARD
AGAINST MACHINED FACE

CAUTION—USE RAG
TO PROTECT
MACHINED FACE

Fig. 21PG-Removing and Installing Clutch Drum
Bushing
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7A-12 AUTOMATIC TRANSMISSION

3. Place the springs_in position on the piston, then
place the retainér in place on the springs.

4, Using Tools J-5133 and J-7782 and a press, or
J-9542 as a hand operation, def)ress, the retainer
Plate and springs far enough to allow installation of

he spring retainer snap fing in its groove on the
clutch drum hub.

5. Install the hub front washer with its Iiﬁ toward the
the clutch drum, then install the clutch hub.

6. Install (wave) cushion spring.

7. Install the four (4), steel reaction driven plates and
three (32 faced drive plates alternately, beginning
with a steel reaction plate (fig. 22PG).

8. Install the rear hub thrust washer with its flange
toward the low sun gear, then install the low sin
gear and flange assembly and secure with retainer
ring. When installed, the openln?s in the retainer
rlng should be adjacent to one of the lands of the
clutch drum.

9. Check the assemblx by turning the clutch hub to be
sure it is free to rofate.

Low Band

The brake band used in the aluminum Powerglide
transmission has bonded linings which, due to™ the
transmission characteristics and band usage, should
require. very. little attention. However, whenever a
transmission” is disassembled the hand should be cleaned
of metal particles and inspected.

1 Check lining for evidence of scoring or burning.
2. Check hand and lining for cracks.
3. Check all band linkage for excessive wear.

Fig. 22PG-Installing Clutch Drum Plates (typical)

Planet Assembly and Input Shaft
Inspection

L Wash planet carrier and input shaft in cleaning
solvent, blow out all oil passages and air dry.

cauTion: Do not use rags to dry parts.

2. Inspect planet pinions for nicks or other tooth
damage.

3. Check end clearance of planet gears. This clearance
should be .006" - .030" (fig.23PG).

4. Check input sun gear for tooth damage, also check
input sun gear rear thrust washer for damage.

5. Inspect output shaft bearing surface for nicks or
scoring and inspect input pilot bushing.

6. Inspect input shaft sF[])Iines for nicks or damage and
check fit In clutch hub and input sun gear. Also
check fit of splines in turbine hub.

7. Check oil seal rings for damage; rings must be free
In input shaft ring %rooves. Remove rings and
insert in stator support bore and check to see that
hﬁoﬁed ring ends have clearance. Replace rings on
shaft.

Repairs
NOTE: The large planet carrier assembly has
the pinion shafts flared at each end for
retention into the carrier. No overhaul of the
large planet carrier assembly should be
attempted.

Small Planet Carrier Assembly -Overhaul (Fig. 24 PG)

If during inspection, the planet pinions, pinion needle
bearing, pinion thrust washers, input sun gear, and/or
input Sun gear thrust washer should show evidenece of
excessive Wear or damage, they should be replaced by
using the following procédure:

L Place the planet carrier assembly in a fixture or vise
so that the front (parking lock gear, end) of the
assembly faces up.

Fig. 23PG-Checking Planet Gear End Clearance
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2.

Bearing

AUTOMATIC TRANSMISSION 7A-13

il
10
8 9
» *
am0’
¢\
\
1. Pinion Shaft Lock 5. Short Planet Pinion 9. Input Sun Gear
Plate Gear 10. Input Sun Gear
2. Pinion Thrust Washer 6. Needle Bearings Thrust Washer
3.  Pinion Shaft 7. Long Planet Pinion 11. Carrier and Output
4. Needle Bearing Gear Shaft
Washer 8. Low Sun Gear Thrust

Fig. 24PG-Small Planet Carrier Assembly-Exploded View

Using prick punches or other similar means, mark
each” pinion shaft and also the planet carrier
assembly gflg._ZSPG),, S0 that,reassemblln?, gach
?lnlon shaft will be reinstalled in the same Tocation
rom which it was removed.

NOTE: The pinion shafts are not selectively
fit but it Is qood practice to reinstall them in
their origindl locations,

Remove the pinion shaft lock plate screws and
rotate th_? lock plate counter-clockwise sufficiently to
remove It.

Starting with a short planet pinion, and using a soft
steel drift drive on the lower end of the pinion
shaft until the pinion shaft is raised above the press
fit area of the output shaft flange. Feed J- 4599 into
the short planet pinion from the lower end, pushing
the planet_ pinjon shaft ahead of it until the tool is
centered in the pinion and the pinion shaft is
removed from the assembly.

NOTE: Planet pinion remover and replacer
Tool J-4599, comes in two pieces, both alike.
Only one is used when removing the planet

o

pinion; two, however, must be used when
reassembling.

Remove the short planet pinion from the assembly.

Remove J-4599, needle bearings and needle bearing
spacers (3) from short planet pinion.

CAUTION: Use care so as not to lose_any of
the lolanet _pinion needle bearings. Twgntly
needle bearings are, used in each end and are
separated hy & bearing spacer in the center.

By following the procedure as outlined in Steps 4, 5
and 6, remove the adjacent Iongl planet ﬁlmon that
was paired by thrust washers to the short planet
pinion now removed.

NOTE: Twenty needle bearings are used in
each_end of the long pinion Separated by a
bearing spacer in the center.

Remove the upper and lower thrust washer.

Remove and _disassemble the remaining planet
pinions, in pairs, by first removmq a shart planet
pinion and then the adjacent long planet pinion.
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7A-14 AUTOMATIC TRANSMISSION

10.

11
12

13,

14,

15,

16.

Fig. 25PG~Suggested Pinion Shaft Markings

Remove low sun (f;ear needle thrust bearing, input
sun gear and inpuf sun gear thrust washer,

Wash all parts in cleaning solvent and air dry.

Recheck the planet pinion gears and input sun gear
for nicks or other tooth damage; also check "the
Flanet pinion thrust washer and input sun gear
hrust washer. Check low sun gear needle thrust
bearing for spalled needles. Replace worn or
damaged parts.

Inspect the planet pinion needle bearings closely
and If there s indication of excessive wear, all the
needle bearings must be replaced. Also inspect
prllnﬁ)n shafts closely and, if worn, replace the worn
shafts.

Inspect the input shaft bushing installed in the base
of the output shaft. If damaged, it may be removed
by threading Tool J-9534 “into the “hushing and
gullln the “bushing out usln? Slide Hammer J-
585. New hearing ‘can he installed by pressing in
flush or below thrust surface with the pilot end of
input shaft as press tool.

UsinP J-4599, assemble needle bearing spacer and
needle bearings ?20 in each path) in one of the long
planet pinions_(fig. 24PG?.,Use petroleum jelly to
aid m_tassembllng and holding the needle bearings
In position.

Position the long planet pinion with J-4599
centered in the pinion assembly and with thrust
washers at each end, in the planet carrier. Oil
grooves on thrust washers must be toward gears.

NOTE: The long planet pinions are located
opposite the closed portions of the carrier,

17,

18,

19,
2.

21,

22,
23.

24,
25.

26.

while the short planet pinions are located in
the openings.

Feed the second J-4599 in from the to? picking up
the upper thrust washer and the plane 8|n|on and
Pushlng the aIread}/, installed Tool J-4599 out the

ower énd, As the Tirst tool is pushed down, check
that it picks up the lower thrust washer.

Select the Froper pinion shaft, as marked in Ste? 2,
lubricate the shaft and install it from the top,
pushing the assembling tools ahead of it.

Turn the pinion shaft so that the slot or groove at
the upper end faces the center of the assenibly.

With a brass or soft steel drift, drive the pinion
shaft in until the lower end is flush with the lower
face of the planet carrier.

Following the same %eneral procedure as outlined
in Steps 15 through 20, assemble and install a short
Planet pinion in the planet carrier adjacent to the
ong planet pinion now installed.

NOTE: The thrust washers already installed
with the long planet_pinion also ‘suffice for
this short planet pinion as the two pinions
are paired together on one set of thrust
washers.

Install the input sun gear thrust washer, the input
sun gear and low sun gear needle thrust bearing.

Assemble and install the remaining planet pinions,
in pairs, by first mstallln(_z the long planet pinion
and then thie adjacent short planet pinion.

Check end clearance of planet Fgears. This clearance
should be .005" - .030" (fig. 23PG).

Place the pinign shaft lock Plate in_position, then
with the extended portions.of the lock plate aligned
with slots in the planet pinion shafts, rotate the lock
plate clockwise until the three attaching screw holes
are accessible.

Install the pinion shaft lock plate attaching screws
and tighten to specification.

Governor

The governor assembly is a factory balanced unit. If
body Teplacement is necessary, the two sections must be

replace

as a unit. Remove the governor as outlined

under "Transmission—Disassembly".

Disassembly

2,

NOTE: The governor valve and shaft were
already disassembled from the assembly
during the removal procedures.

Remove the outer weight assembly by sliding
toward center of body.

Remove the smaller inner wei(‘;ht retaining snap
ring and remove the inner weight and spring.

If it is considered necessary, remove the four body
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16

1. Valve to Shaft 8. Inner Weight 11. Body to Hub Screws
Retaining Snap Ring 9. Inner Weight to Outer and Lock Washers

2. Valve Weight Retaining 12. Gasket

3. Shaft Snap Ring 13. Hub Drive Screw

4. Urethane Washer 10. Outer Weight to 14. Hub

5. Body Body Retaining Snap 15. Hub Qil Seal Rings

6. Outer Weight Ring 16. Inner Weight to Shaft

7. Spring Retaining Snap Ring

Fig. 26PG--Governor--Exploded View

assembleé bolts and separate the body, hub and
gasket. Remove the two seal rings.

Inspection

Clean all parts thoroughly in a solvent and air dry.
Check condition of all component parts of the assembly.
Replace any bent, damaged or scored parts. Body and
hub must be replaced as & unit,

Assembly 3

1 Reassemble governor weights and reinstall in body
bore. Replacé seal rings o hub.

Slide hub into place on output shaft and lock intg
place with the drive screw. Install ?asket and
governor body over output shaft, install governor
Shaft, line up ‘properly with output shaft and install
body attaching bolts. Torque to specification.

NOTE: Place transmission selector lever in
PARK to keep shaft from turning while
tightening these bolts.

Check the governor weight for free fit in body after
the four aftaching holts are torqued. If the weight
sticks or binds, loosen the holts and retorque.
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7A-16 AUTOMATIC TRANSMISSION

Valve Body
Removal

Remove valve body as described under "Transmission-
Disassembly.” If "performing the operation on the
vehicle, the’ vacuum modulator and valve, oil pan and
gasket, quide detent plate and range selector detent roller
Spring. must be removed in order to remove the valve
body “from the transmission.

Disassembly

1L Remove the manual valve, suction screen and
gasket.

2. Remove valve body bolts and carefully remove
lower valve body and transfer plate from upper
valve body. Discard gaskets.

3. From the upper valve body, remove TV and detent
valves and the downshift timing valve as follows:

a. TV and Detent Valve—Remove the retaining pin
by wedging a thin screw driver between its nead
and the valve bod}/, then remove the _detent
valve assembly and throttle valve spring. Tilt the
valve hody to"allow the throttle valve to fall out.
If necessary, remove the "C" clip and disassem-
ble the detent valve assembly.

cauTion: Do not disturb the setting of the
adjustment _hex nut on the detent valve
assembly. This is a factory adjustment and
should ‘not normally be changed. However,
some adjustment is "possible if" required. See
Throttlé Valve Adjustment.

b.  Downshift Timing Valve-Drive out the roll pin,
remove the valve spring and the downshift
timing valve.

4. From the lower v:ﬂve bodg, remove the low drive
?hlllﬂ valve and the pressure requlator valve as
ollows:

a. Low-Drive Shift Valye—Remove the snap ring
and filt the valve body to remove the low-drive
requlator valve sleeve ‘and valve assembly, valve
springs and the shifter valve—Powerglide and

orque Drive.

b. Pressure Re?,ulator Valve-Remove the snap
rlng, then Tilt valve body to remove the
hydraulic modulator valve “sleeve and valve,
pressure requlator valve spring retainer, spring
and pressure regulator valve assembly.

Inspection

A thorough cleaning all parts in clean solvent i
mandatory. Check all’valves and their bores for burrs or
other deformities which could result in valve hang-up.

Assembly

L Replace valve components in the proper bores,
reversing the disassembly procedures given above
and checking Figure 27PG, if necessary.

NOTE: Upper and lower valve body gaskets
are the same.

2. Carefully install the lower valve body and gasket
and install 15 1-3/8" attaching holts. Torqgue to
specification.

Installation

Install the valve body onto the transmission as outlined
under Transmission-Assembly.

Vacuum Modulator

The vacuum modulator is mounted on the left rear of the
trahn,srlmssmn and can be serviced from beneath the
vehicle.

Removal
1 Remove the vacuum line at the vacuum modulator.

2. Unscrew the vacuum modulator from the transmis-
sion using J-9543, if available, or any thin 1" tappet
type wrerich.

3. Remove the vacuum modulator plunger, dampening
spring (except L-4 base) and valve (fig. 10PG) from
the transmission case.

Inspection and Repairs

Check the vacuum modulator plunger and valve for
nicks and burrs. If such cannot be repaired with a slip
stone, replace the part,

The vacuum modulator can be checked with a vacuum
source for Ieaka?e. However, leakage normally results in
transmission oil . pull-over and results in oil smoky
exhaust and continually low transmission oil. No vacuum
modulator repairs are possible; replace as an assembly.

Installation

L Install vacuum modulator valve, damp,ening sprin
Sexcept_ L-4 model) and plunger "In Dore 0
ransmission.

2. Place a new gasket on vacuum modulator. The
gastkel} ?,as centering tabs to hold it centered during
installation.

3. Install vacuum modulator, tighten firmly, and install
vacuum line as follows (fig.” 10PG): Rubber tubing
"A" should bottom against modulator can, Pipe
as?embly "B" should bottom against the modulator
extension.

Transmission Case

Inspection

L Wash case thoroughly with cleaning solvent, air dry
and blow out all ol passages.

cauTion: Do not use rags to dry parts.

2. InsEect case for cracks which may contribute to
leakage.

3. Inspect case rear bushing for damage or excessive
wear.
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Snap Ring

Hydraulic Modulator
Valve Sleeve
Hydraulic Modulator
Valve

Pressure Regulator
Spring Retainer
Pressure Regulator
Spring

Pressure Regulator
Spring Seat
Pressure Regulator
Valve

Lower Valve Body
Suction Screen,
Gasket and Attaching
Screws

Low and Drive Valve

11.

12.

13.

14.

15.
16.

17.
18.

21.

Low and Drive Valve
Inner Spring

Low and Drive Valve
Outer Spring

Low and Drive
Regulator Valve

Low and Drive
Regulator Valve
Sleeve and Cap
Snap Ring

Transfer Plate to
Lower Valve Body
Gasket

Transfer Plate
Transfer Plate to
Upper Valve Body
Gasket

High Speed Down
Shift Timing Valve
Stop Pin

22

23.

24.
25.

26

27.
28.
29.

30.

31.

AUTOMATIC TRANSMISSION

High Speed Down
Shift Timing Valve
Spring

High Speed Down
Shift Timing Valve
Upper Valve Body
Manual Control Valve
Vacuum Modulator
Valve, Plunger and
Spring (exc. L-4)
Throttle Valve
Throttle Valve Spring
Throttle Valve Spring
Seat

Throttle Valve Spring
Regulator Guide
Washer

Detent Valve Spring

Fig. 27PG-Valve Body-Exploded View

32.
33.

34.

35.

36.

37.

38.

39

40.

TA-17

Detent Valve

Throttle Valve Spring
Regulator

Throttle Valve Spring
Regulator Nut

Upper Valve Body
Plate Gasket

Upper Valve Body
Plate

Detent Valve and
Spring Retaining
Stud

Range Selector
Detent Lever

Snap Ring

Upper Valve Body
Plate to Upper Valve
Body Attaching Bolts
and Washers

OVERHAUL MANUAL



7A-18 AUTOMATIC TRANSMISSION

NOTE: This is a precision bushing and if
damaged or worn excessively must be
replaced.
4. Check shifter shaft seal. If it shows signs of damaﬁe
or leaking, pr% it out and install a new seal. The
e

new seal must be firmly seated in case counterbore.

Repairs
Rear Bushing-Replacement

Transmission case rear. bushing is a precision bushing
which requires no reaming or finishing after assembly.

1 Remove hushin bydriving or_pressing from within
case using J-9557 and Handle J-7079.

2. To install new bushing, drive or press bushing into
lace from rear of Case using Tool J-9557 and
andle J-7079 (fig. 28PG).

cauTion: Install bushing only until shoulder
of J-9557 contacts the rear face of the case.
Excessive force, either hammerm% or pressing
may crack or otherwise damage the aluminum
case.

Transmission Extension

Inspection

1 Wash extension thoroughly with cleaning solvent
and air dry.

cauTion: Do not use rags to dry parts.

2. InsEect extension for cracks that may contribute to
leakage.

3. Inspect extension rear bushing for damage or
exCcessive wear.

Fig. 28PG-Installing Case Rear Bushing

4. Inspect rear oil seal and replace if damaged or
worn.

Repairs
Rear Bushing-Replacement

For service, the transmission_ extension rear bushing is, of
a Frec,lsmn t}{pe which requires no reaming or finishing
after installation.

L Pla(ljce transmission extension in air arbor press rear
end up.

2. Using J-5778, press old bushing from extension.

3. Place new bushing on pilot end of J-5778 and press
It into place.

4, Re[l)lace extension rear oil seal, using Seal Installer
J-5154. Prelubricate between Ilips of seal with cup
grease.

TRANSMISSION-ASSEMBLY

NOTE: Use only. transmission, oil or, petro-
leum jelly as lubricants to retain bearings or
races during assembly. Lubricate all bearmPs,
seal rings and clutch plates prior to assembly.

If removed, assemble manual linkage to case as
described in Steps 1 through 7.

L Install_the parking lock pawl and shaft and insert a
new "E" ring retainer.

2. Install the parking lock pawl pull-back spring over
its boss to the rear of the pawl. The short leg of the
spring should locate in the hole in the parking pawl.

3. Install the parking lock pawl reaction bracket with
its two bolts.

4. Fit the actuator assembly between the parking lock
pawl and the bracket.

5. Insert the outer shift lever into the case, bein
careful of the shaft seal, and pick up the inner shi
lever and parking lock assembly and tighten alien
head screw. Lubricate the shaft and seal with oil.

6. Insert outer TV lever and shaft, special washer and
"0" ring .into case and pick up inner TV lever,
Tighten alien head nut.

NOTE: To prevent possible binding between
throttle and range selector controls; 010 to
020" clearance must exist between mner TV
lever and inner shift lever after assembly.

7. Thread the low band adjusting screw into case.

NOTE: The above internal components are
slr%opvg;n in their proper relationship in Figure

Transmission Internal Components

8. Install the inner and outer seals on the reverse
Enston and, Iu,bn_cath the piston and case with
ransmission oil, install” the PIStOf} into the case (fig.
29PG). If necessary, carefully slide a feeler gauge
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10.

11
12,

13,
14,

around the outer diameter of the piston to start the
seal ring into the bore.

With the support fixture tyrned so that the
transmission case is facm% up, install the 17 reverse
piston return springs and their retainer ring.

Carefully install Tool J-9542 over the retainer rin

and through the rear bore of the case. With the fld

plate on the rear face of the case, turn down on the

wing nut to compress the return s_prmﬂs and allow

tThe lrejt%lsnigg ring snap ring to be instafled. Remove
ool J-9542.

CAUTION: Use care when performing this
operation that the spr_ln[g retainer is correctly
gmded over the case infernal hub and is not
0amaged by catching on the edge of the hub or
In thesnapring groove.

Install the large (waved) cushion spring.

Lubricate and install the reverse clutch pack (fig.
30PG) heginning with a, reaction (s aceg plate and
aIternatlnq with™ the drive plates Ffac,e ) until_all
reaction plates and all drive plates are in place. The
nutched Tug on each reaction plate is installed in
the groove at the 7 o’clock position in the case.
Then install the thick pre_ssure_ﬂlate which has a
"dimple" in one lug to align with the same slot in
tr}et case as the notChed lugs on the other reaction
plates.

Install the clutch plate retaining ring.

With the rear of the transmission case downward,
allqn the internal lands and grooves of the reverse
clutch pack faced plates, then engage the reverse
ring gear with these plates. This engagement must

Fig. 29PG—installing Reverse Piston

15,

16.

17,

AUTOMATIC TRANSMISSION 7A-19

Fig. 30PG-Installing Clutch Plates (Typical)

be made by "feel" while jiggling and turning the
ring gear.

Place the output shaft thrust bearing over the
output shaft and install the planetary carrier and
output shaft into the transmission case’ (fig. 3IPG).

Move the transmission into a horizontal position.
The two input shaft seal rings should be in place on
the shaft. Install the clutch” drum (machined face
first) onto, the input shaft and install the low sun
gear bushing (splined) against shoulder on shaft,

Install clutch drum and input shaft assembly into
case, aligning thrust needle bearing on input shaft
and indexing low sun gear with the short pinions on
the planet carrier.

Fig. 31PG-Installing Gearset
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7A-20 AUTOMATIC TRANSMISSION

18,

19,

20.

21,

22.

Remove the rubber seal rlntg from_the oil pumP
body and, ”S'”P (I;,mde studs from J-3387 set, install
clutth drum selective thrust washer, oil pumP gasket
gnﬂ oil pump to case. Install two pump-to- case
olts.

To check for correct thickness of the selective fit
thrust washer, move transmission so that ouput
shaft points down and proceed as follows:

a. Mount a_dial indicator so that plunger of
Indicator is restlng on end of the input shaft,
J-5492 may he used to support the dial indicator
as shown in Figure 32PG. Zero the indicator.

b. Push up on the fransmission output shaft and
observe the total indicator movement.

¢. The indicator should read .028" to .059". If the
reading is within limits, the proper selective fit
washer is being used. If the reading is not within
limits, it will be necessary to remove the front
?ump, change to a thicker or thinner selective fit
hrust washer, as required to obtain the SHecmed
clearance, and repeat the above checking
procedure.

NOTE: Clutch drum selective thrust washer
are available in thicknesses of .061", .078",
092" and .106".

Install the servo piston, piston ring, and spring into
the servo bore. Then, using a new gasket and "0"
ring, install the servo cover. See that gasket i
properly aligned with the three bolt holes and the
drain back passage in the case.

Remove the oil pump_ and the selective fit washer
from the case, and install the low brake band,
anchor and apply struts into the case. Tighten the
low band, adjustlnfg screw enough to prevent struts
from falling out of case.

Place the seal ring in the groove around the oil

Fig. 32PG~Checking End Play for Proper Thrust
Washer Selection

pump body and the two seal rings on the Pump
cover extension. Install clutch drum selective thrust
washer, oil pump gasket and oil pump to case.
Remove gquide pins and install all pump bolts,
replacing ™ any ‘damaged bolt sealing washers
necessary and torque bolts to specification.

Extension, Governor and Governor Support
23, Turn transmission so that shaft points upward.

24,

25.

26.
21.

28.

Qil
29

Install governor support and ?asket, drain back
baffle, and su,P,port to case atfaching bolts. Bolt
holes are positioned so that the support may be
assembled only in the proper position.

Install governor over output shaft (See "Governor-
-Assembly" for body to' hub installation,) Install
governor“shaft and “valve, urethang washer, and
retalnlng "C" clips. Center shaft in output shaft
bore and tighten governor hub drive screw.

Using Tool J-5814, install speedometer gear into
output shaft,

Place extension seal ring over governor support and
|bns|ttall transmission extension and five retaining
olts.

If removed, replace speedometer driven gear.

Pan and Valve Body )
With transmission upside down, and manual linkage
installed as previously described, and the selector
lever detent roller installed, install the valve bod
servo apply tube installed) and a new gasket.
arefully quide the servo apply line into its boss in
the case as the valve hody iS set into place (fig.
33%2' Install six mounting”bolts and range selector
detent roller spring shown in Figure 1IPG.

NOTE: Position the manual ,valve,actuatin%
lever fully forward when installing valv
boldy to more easily pick up the ‘manual
valve.

Fig. 33PG--Installing Valve Body
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30. Install new suction screen and gasket.

31, Install the quide plate (fig, 34PG) making sure that
the inner Iever properly picks up’ the manual valve.
Install attaching holts.

32. Install the vacuum modulator valve and the vacuum
modulator and gasket.

33, Install the ol Ban, using a new gasket, and the oil
pan attaching bolts.

34, Install converter and Safety Holding Strap J-9549
or a suitable substitute.

LOW BAND ADJUSTMENT
1 Remove protective cap from adjusting screw.
2. Loosen adjusting screw locknut 1/4 turn.

3. While holding locknut, tighten low band adjusting
screw to 70 inch Ibs. using wrench, J-5853 “and a
7132" hex head driver (fig. 35PG) or J-21848. The
input and output shaft must be rotated simulta-
neously to properly center the low band on the
clutch drum.

4, Then back off four (4) complete turns for a band
which has been in use for 6,000 miles or more, or 3
turns for one in use less than 6,000 miles.

5. Tighten the locknut to specified torque and install
protective cap.

CAUTION: The amount of back-off is not an
approximate figure, it must be exact.

THROTTLE VALVE ADJUSTMENT

No provision is made for checking. TV pressures.
However, if operation of the transmisSion is such that
some_adjustment of the TV is indicated, pressures may
be raised or lowered bP/ adjustlng the position of the jam
nut on the throttle valve assembly (fl?. 36PG). To raise
TV pressure 3 psi, backoff the jam nut one (1) full turn.
This increases the dimension from the iam nut to the
throttle valve assembly stop. Conversely, tightening the

Fig. 34PG-Installing Detent Guide Plate

AUTOMATIC TRANSMISSION 7A-21

Fig. 35PG--Low Band Adjustment

jam nut one (1) full turn lowers TV pressure 3 psi. A
difference of 3 psi on TV Bress_ure will cause a change of
approximately 2 to 3 MPH in the wide open throttle
upshift point” Smaller pressure adjustments can be made
by partial turns of the jam nut. The end of TV, adjustlng
screw has an alien head so the screw may be hel
stationary while the jam nut is moved.

NOTE: Use care when making this_adéust-
ment since no pressure tap IS provided to
check TV pressure.

TV ADJUSTMENT ALLEN WRENCH

NUT

Fig. 36PG-TV Adjustment Nut
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TURBO HYDRA-MATIC 350 TRANSMISSION

INDEX

Transmission Disassembly and Reassembly........... TA-24
Disassembly........... et i TA-24
Removal of Extension, Speedometer Driven Gear,

Oil Pan and Strainer........mmsresininns TA-24
Removal of Valve Body and Linkage............ TA-26
Removal of Oil Pump “and Internal Case

ComPonents ......................................................................... 1A-30

ValVe BOGY .o TA-37
Fump -
D 1111 TA-37
INSPECLION....vvvvvervrrssrvrrsssnsssssmssssssrssssssssssssssssnes TA-40
ASSEMBIY v TA-40

Direct Clutch and Intermediate Overrun
RS0 LT 11 (O TA-41
DL ] 1111 TA41
INSPECLION. vvvrsvvvressrvrrsssmssssssssssssssssssssssssssssrsssens TA-42
R E R 1] ] TA-44
FOrward ClULCH .o TA-44
DL T 111 ]2 TA-44
INSPLCLION..ovvvvvsrvvsrvrssvrssmsssmsssssssssssssssssrssssssnns TA-45
RCE R 1] ]|V e ————— TA-4T
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DiSASSEMDIY vvvvvvsrvvssrvvssssssssssssssssssssssssssssssssnnes TA-48
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ASSEMDIY oo TA48
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INSPECTION. . vvvsvvvrrssrvvrsssnssssssmsssssssssssssmsssssssssssens 1A-52
ASSEMBIY v viressvsssssssssssssssssssssssssssssssssssssssnes TA-52
GOVEINOr "ASSEMBIY.ocvvvcvvvvvsnsssvsssssssssssssssnnnns TA-52
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REASSEMBIY oo sssssssesssssssssssseees TA-53
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Qutput Shaft BUSNING.....crevmvrsrrnsrersressnenne TA-53
Case Bushing.,...........owe... e ———————— TA-53
Front Stator "Shaft BUShing.........mmvcrmssnnnnn TA-54
Rear Stator Shaft Bushing -
Input_Ring_Gear Bushing
Sun Gear Bus,hln% ........ R
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Direct_ Clutch Bushing............
Transmission ASSEMBIY.....ovvvvvemsesisssnsssssssssssnn -
Transmission. Internal ComMpPoONeNnts.........uvwevvnen TA-55
Pumﬁ to Direct Clutch Thrust
Washer Selection Procedure............... v TA-56
Speedometer Drive Gear and Extension........ TA-57
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INPUT
SHAFT
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ASSEMBLY
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SHAFT

INTERMEDIATE INTERMEDIATE FORWARD
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PARKING
PAWL
OUTPUT
CARRIER
INTERMEDIATE MANUAL
OVERRUN SHAFT
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Fig. 1M-Turbo Hydra-Matic 350 Sectioned View
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7A-24 AUTOMATIC TRANSMISSION

TRANSMISSION DISASSEMBLY AND REASSEMBLY

DISASSEMBLY 2. Remove extension housing from case and remove

L Install Holding Fixture J-8763-02 on transmission square cut 0" ring seal from extension housing.
and place into Holding Tool base J-3289-20 with 3 Remove extension housing lip seal using screw

converter facing up (fig. 2M). driver (fig. 4M).

NOTE: Cleanliness is an important factor in 4 If extension housing bushing is to be reolaced
the overhaul of the transmission. Before . IT extension housing bushing is to be replace,
attempting_any disassembly operation,  the collapse bushing (fig. 5M) and refer to Figure 94M
ei<ter|odr ?f the case thshould ,bbel_tthorofuggll% for installation.

cleancd fo prevent e possibiity 0T dir 5. Install speedometer drive gear remover tool
entering e fransmission fnternél, mecti J-21421-01 and J- 9539 boItSW|gth J-8105 or suitable

nism. urlnq disassembly, all parts should be
thoroughly cleaned in cléaning fluid and then
air driéd, Wiping cloths or rags should not be
used to dry parts.

CAUTION: Do not use solvents which could
damage rubber seals or clutchfacings.

2. With transmission in holding fixture remove torque
converter assembly.

3. Remove vacuum modulator assembly attaching bolt
and retainer,

4. Remove vacuum modulator assembly, "O" rin
seal, and modulator valve from cade (fig. 3M).
DlSC&fd IIO" rlng VACUUM MODULATOR

REMOVAL OF EXTENSION, SPEEDOMETER O-RING-SEAL
DRIVEN GEAR, GOVERNOR, OIL PAN
AND STRAINER

L Remove four housing to case attaching bolts.

Fig. 3M--Removing Vacuum Modulator Assembly

EXTENSION HOUSING
LIP SEAL

J8763-02

J3289

Fig. 2M-Transmission in Holding Fixture Fig. 4M--Removing Extension Housing Lip Seal
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EXTENSION HOUSING
BUSHING

Fig. 5M~Removing Extension Housing Bushing

Fig. 6M-Removing Governor Cover

puller on output shaft and remove speedometer
drive gear. Remove retaining clip.

Remove governor cover retainer with a screwdriver,
Using a screwdriver and hammer, gently tap along

governor cover ”F gig. 6M), remove governor cover
and "0" ring seal (fig. 7M). Discard seal.

CAUTION: Do not attempt to pry the
screwdriver between the case and governor
cover as this could cause damage to the case.

AUTOMATIC TRANSMISSION 7A-25

GOVERNOR COVER

GOVERNOR COVER
TO CASE "O” RING
SEAL

Fig. 7M-Governor Cover and - 0 Ring Seal

GOVERNOR
ASSEMBLY

Fig. 8M--Removing Governor from Case

8 Withdraw governor assembly from case Ffig. M)
gggriﬁgeck governor hore and governor sleéve for
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7A-26 AUTOMATIC TRANSMISSION

Fig. 9M--Removing Transmission Oil Pan

9. Remove oil pan attachinq screws (fig. 9M), oil pan,

10.

11,

and gasket. Discard gasket.

Remove oil pump suctign screen (strainer) to valve
body attaching screws (fig. 10M).

Remove oil pump screen (strainer) and gasket from
valve body.

REMOVAL OF VALVE BODY AND LINKAGE

1

Remove detent spring and roller assembly{ from
valve hody. Remove Valve body to case aftaching
bolts (fig. 11M).

Remove manual control valve link from range
selector inner lever. Remove detent control valve

link from_detent actuatmg, lever gig. 12M). Refer to
page 7A-37 for valve body Qisassembly.

Remove transfer plate suRﬁ)ort bolts. Remove
transfer support plate (fig. 13M).

Remove upper gasket, valve hody transfer (spacer)
plate and valve hody transfer (spacer) plate to case
gasket (fig. 14M).

Remove four (4) check balls from correct passages
in case face (fig. 15M).

Remove oil pump pressure screen from oil pump
pressure hole in case (fig. 16M).

Fig. 10M--Removing Oil Pump Suction Screen
(Strainer) from Valve
Body

IVALVE BODY,
ASSEMBLY

MANUAL
CONTROL
VALVE-'S” LINKS

DETENT SPRING®
AND ROLLER
ASSEMBLY

Fig. IIM-Detent Spring and Roller Assembly
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RANGE SELECTOR

INNER LEVER
DETENT CONTROL
VALVE WIRE

Fig. 12M~Removing Manual Control Valve Link,
Valve Body and Detent Actuating Lever

TORQUE
WRENCH

SPACER SUPPORT PLATE

Fig. 13M--Removing Transfer (Spacer) Support Plate

AUTOMATIC TRANSMISSION 7A-27

VALVE BODY SPACER PLATE

VALVE BODY SPACER PLATE
TO CASE GASKET

Fig. 14M--Removing Valve Body Transfer (Spacer)
Plate and Gasket

CHECK BALLS

Fig. 15M--Check Ball Four (4) Locations
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Wk If
OIL PUMP PRESSURE SCREEN

Fig. 16M--Removing Oil Pump Pressure Screen

GOVERNOR
SCREEN

GOVERNOR
FEED HOLE

Fig. 17M--Removing Governor Feed Screen

7. Remove governor feed screen from governor feed
hole (drive oil) in case (fig. 17M).

8. Remove manual shaft to case retainer with
screwdriver (fig. 18M).

9. Loosen nut ho,Idin% range selector inner lever to
manual shaft (fig. T9M).

MANUAL SHAFT TO
CASE RETAINER

SCREWDRIVER

Fig. 18M-Removing Manual Shaft to Case Retainer

RANGE SELECTOR INNER
LEVER TO MANUAL SHAFT
NUT. TORQUE TO 30 LB.FT.

Fig. 19M-Loosening Nut Holding Range Selector
Inner Lever to Manual Shaft

10. Remove range selector inner lever from manual
shaft. Remove manual shaft from case. Remove
inner lever and parking pawl actuator rod from
case. Disassemble inner lever from parking pawl
actuator rod (fig. 20M).
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11, Remove manual shaft to case lip seal (fig. 21M).

12, Remoye parklng lock; lock bracket (fig. 22M).
(Special Bolts).

13. Remove parking pawl disengaging spring (fig.
st).p g p gaging spring (fig

RANGE SELECTOR
INNER LEVER

MANUAL SHAFT

PARKING PAWL
ACTUATING ROD

Fig. 20M--Removing Manual Shaft and Inner Lever
and Parking Pawl Actuator Rod from Case

SCREWDRIVER

MANUAL SHAFT TO
CASE LIP SEAL I

Fig. 21M-Removing Manual Shaft to Case Lip Seal

AUTOMATIC TRANSMISSION 7A-29

ACTUATING ROD

PARK LOCK LOCK BRACKET

Fig. 22M-Removing Park Lock, Lock Bracket

14, Remove arkln awl shaft retaining plug, parkin
pawl p g(j) parking pawl g(fl% gZEM) |
necessary

NOTE: The parking pawl shafts retainin
plug may be removed by using a bo
extractor.

PARKING PAWLI

PARKING PAWL
DISENGAGING SPRING

Fig. 23M--Removing Parking Pawl Disengaging Spring
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PARK PAWL
SHAFT

PARKING PAWL SHAFT
RETAINING PLUG

Fig. 24M~Parking Pawl Shaft Retaining Plug,
Parking Pawl Shaft and Parking Pawl

INTERMEDIATE SERVO
PISTON AND SEAL

WASHER
APPLY PIN

SPRING SEAT
SPRING

Fig. 25M-Intermediate Servo Piston and Related
Parts

PUMP ASSEMBLY

TO CASE ATTACHING
BOLTS (§)

Fig. 26M—Removing Pump Attaching Bolts

15. Remove intermediate servo piston and seal ring.

§Serve washer, spring seat and apply pin (flgg.

REMOVAL OF OIL PUMP AND INTERNAL
CASE COMPONENTS

L Remove eight g8gl\h))ump attaching holts with washer

2.

type seals (fig.

Install two (2) threaded slide hammers J-7004 into
threaded holes in pump, bod); and remove pump
ggssir;]tbly from case (fig. 27M). Discard pump

SLIDE
HAMMERS

TIGHTEN JAM NUTS

Fig. 27M-Removing Pump from Case

INTERMEDIATE CLUTCH
CUSHION SPRING

Fig. 28M-Removing Intermediate Clutch Cushion
Spring
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Fig. 29M-Removing Intermediate Clutch Plates

Fig. 30M-Removing Intermediate Clutch Pressure
Plate

Refer to page 7A-37 for disassembly and reassembly of the oil

pump.

3. Remove intermediate clutch cushion spring (fig.
28M).

4, Remove intermediate clutch drive plates and steel
reaction plates (fig. 29M).

5. Remove intermediate clutch pressure plate (fig.
30M).

AUTOMATIC TRANSMISSION 7A-31

Fig. 31M-Removing Intermediate Overrun Brake
Band

Fig. 32M-Removing Direct and Forward Clutch
Assemblies

6. Remove intermediate overrun brake band (fig.
3IM).

7. Remove direct and forward clutch assemblies from
case (fig. 32M).

Refer to p%ges TA-4] thru TA-48 for disassembly and reassem-
bly of the direct and forward clutches.
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7A-32 AUTOMATIC TRANSMISSION

INPUT RINGGEAR1 *“ r
INPUT RING GEAR

FRONT INPUT RING
GEAR THRUST WASHER

Fig. 33M-Removing Input Ring Gear Front Thrust Fig. 35M~Removing Input Ring Gear

Washer

INPUT RING GEAR OUTPUT CARRIERA

OUTPUT CARRIER
OUTPUT SHAFT

SNAP RING

Fig. 34M-Removing Input Ring Gear to Output Shaft
Snap Ring

8. Remove input ring gear front thrust washer (fig.
St put ring ¢ (fig

Fig. 36M--Removing Input Ring Gear Rear Thrust
Washer

10. Remove input ring gear (fig. 35M).
NOTE: Washer has 3 tangs. 11 Remove input rlng gear rear (output carrier) thrust
9, (RﬁegmgxeM)input ring gear to output shaft snap ring washer (fig. 36M).
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12
13.
14,

Fig. 37M-Removing Output Carrier Assembly

SUNGEAR DRIVE
SHELL ASSEMBLY

Fig. 38M- Removing Sun Gear Drive Shell

Remove output carrier assembly (fig. 37M).
Remove sun gear drive shell assembly (fig. 38M).

Remove low and reverse roller clutch support to
case retaining ring (fig. 39M).

AUTOMATIC TRANSMISSION 7A-33

RETAINING
RING v

LOW & REVERSE CLUTCH SUPPORT

Fig. 39M--Removing Low and Reverse Clutch Support
Retaining Ring

LOW AND REVERSE
CLUTCH PACK

Fig. 40M--Removing Low and Reverse Clutch Pack

15. Remove low and reverse clutch support and race
assembly and anti-clunk spring.

6. Remove low and reverse clutch faced plates and
steel reaction plates (fig. 40M).

—
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7A-34 AUTOMATIC TRANSMISSION

OUTPUT RING GEAR
AND SHAFT ASSEMBLY

REACTION CARRIER
ASSEMBLY

Fig. 41M--Removing Reaction Carrier Assembly

OUTPUT RING GEAR
AND OUTPUT SHAFT
ASSEMBLY

Fig. 42M--Removing Output Ring Gear and Shaft

Assembly

17. Remove reaction carrier assembhl)() from output ring

gear and shaft assembly (fig. 41

18, Remove output ring gear and shaft assembly from

case (fig. 42M).

NOTE: On Trucks, also remove Frﬁase phacfli
aking sha

sleeves from output shaft before
from case.

OUTPUT RING GEAR

TANGED THRUST WASHER

Fig. 43M-Removing Output Ring Gear Tanged Thrust
Washer

OUTPUT
RING
GEAR

OUTPUT RING
GEAR TO CASE
NEEDLE BEARING

Fig. 44M--Removing Output Ring Gear to Case
Needle Bearing Assembly

Remove reaction carrier to output ring gear tanged
(front) thrust washer (fig. 43M).

Remove output ring gear to case needle bearing
assembly (fig. 44M).
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Fig. 45M -Compressing Low and Reverse Clutch
Piston Spring
Retainer

21. Compress low and reverse clutch fiston spring 23

retainer using tool J-23327 (fig. 45M) and remove
piston retaining ring and spring retainer.

~ Remove seventeen (17) piston springs from piston 24.
22 (g, 46h1) (17) p pring P

< ' / -

LOW AND REVERSE CLUTCH
PISTON RETURN SPRINGS (17)ftfe

LOW AND REVERSE
CLUTCH PISTON ~

Fig. 46M-Low and Reverse Clutch Piston Springs
and Piston

AUTOMATIC TRANSMISSION 7A-35

Fig. 47M-Removing Low and Reverse Clutch Piston

Remove low and reverse_ clutch piston assembly by
applylng compressed air in passage shown™ on
Figure 47M.

Remove low and reverse clutch piston outer seal
(fig. 48M).

OUTER
SEAL

REVERSE
LUTCH
PISTON

Fig. 48M-Removing Low and Reverse Clutch Piston
Outer Seal
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7A-36 AUTOMATIC TRANSMISSION

REVERSE CLUTCH PISTON

CENTER SEAL

25.
26.

21.
28.
29,
30.

INNER SEAL

Fig. 49M-Removing Low and Reverse Clutch Piston
Center and Inner Seal

Remove low and reverse clutch piston center and
inner seal (fig. 49M).

Install tool J-23069 to compress intermediate clutch
accumulator piston cover and remove retaining ring
(fig. 50M).

Remove intermediate clutch accumulator piston
cover and remove "O" ring seal from case.

Remove intermediate clutch accumulator piston
spring.

Remove intermediate clutch accumulator piston
assembly, (fig. 5IM).

Also, remove inner and outer hook type oil seal
rings if required.

J-23069

Fig. 50M-Removing Accumulator Piston Cover
Retaining Ring

INTERMEDIATE CLUTCH
ACCUMULATOR PISTON
ASSEMBLY

PISTON COVER AND
“O” RING SEAL
RETAINING RING

Fig. 51M--Intermediate Clutch Accumulator
Components
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VALVE BODY DISASSEMBLY,

J-21885

Fig. 52M--Removing Direct Clutch Accumulator Piston
Retaining “E” Ring

INSPECTION,

AND REASSEMBLY (FIG. 53M)

Disassembly

1

Position valve body assembly with cored face up
and__ direct clutch accumdlator piston pocket
positioned as shown in Figure 53M.

Remove manual valve from lower left hand hore.

From lower right hand bore remove the pressure
requlator. valvé train retaining pin, hboost valve
sleeve, intermediate boost valve, reverse and
modulator hoost valve, pressure requlator valve
spring, and the pressure regulator valve.

From the next bore, remove the 2-3 shift valve train
retaining E)m, sleeve, control valve spring, 2-3
colntrol valve, shift valve spring, and the 2-3
valve.

From the next bore, remove the 1-2 shift valve train
retaining pin, sleeve, shift contro valve spring, 1-2
shift control valve, and the 1-2 shift valve.

From the next hore, remove retaining pin, plug
manual low control valve spring, and the manual
low control valve.

From the next hore, remove the retaining pin,
spring, seat, and the detent regulator valve.

Install Tool J-21885, on direct clutch accumulator
piston and remove retaining "E" ring (fig. 52M).

shift
shift

9.
10.

AUTOMATIC TRANSMISSION 7A-37

Remove direct clutch accumulator piston, and metal
oil seal ring, and spring.

From the next bore down from the direct clutch
accumulator, remove the detent actuating lever
bracket bolt, bracket,,actuatln? lever and_ rétaining
pin, stop, spring retainer, seaf, outer spring, inner
spring, washer and detent valve.

Inspection

L Inspect all valves for scoring, cracks and free
movement in their respective hores.

2. Inspect valve body for cracks, scored hores,
interconnected oil passages and flatness of mount-
ing face.

3. Check all springs for distortion or collapsed coils.

Reassembly

1
2,

Install direct clutch accumulator piston spring and
piston into valve body.

Install special tool J-21885, and compress spring
and piston and secure with retaining ring.

NOTE: Align piston and oil seal ring when
entering hore.

Install the detent valve, washer, outer spring, inner
sprln%, spring seat, and sprln? retainer.” Install
detent valve™ stop and detent valve actuatlnq
bracket. Torque holt to 52 in. Ibs. Assemble deten
actuating lever with retaining pin.

Install the Pressure requlator valve, spring, reverse
and modulator boost valve, intermedidte boost
valve, boost valve sleeve and retaining pin.

In_the next bore up, install 2-3 shift control valve,
shift control valve spring, 2-3 shift control valve,
shift control valve spring; shift control valve sleeve
and retaining pin.

In_the next bore up, install the 1-2 shift valve, 1-2
shift control valve, control valve spring, control
valve sleeve and retaining pin.

In the next bore up, install, the manual low control
valve, spring, plug and retaining pin.

In the top right hand hore, install the detent
requlator valve, spring seat, spring and retaining
pif.

OIL PUMP (FIG. 54M)

Disassembly
L Place pump . cover and stator shaft assembly

through hole in bench.
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7A 38 AUTOMATIC TRANSMISSION

© *-

Tks SFUMUAI

33 31 30 29

® o\

MANUAL VALVE

PRESSURE REGULATOR VALVE

3 PRESSURE REGULATOR VALVE SPRING
4 REVERSE AND MODULATOR BOOST VALVE
5 INTERMEDIATE BOOST VALVE

6 BOOST VALVE SLEEVE

7 RETAINING PIN

8 2-3 SHIFT VALVE

9 2-3 SNIFT VALVE SPRING

10 2-3 SHIFT CONTROL VALVE

1 2-3 SHIFT CONTROL VALVE SPRING
12 2-3 MHIFT CONTROL VALVE SLEEVE
RETAINING PIN

PUMP TO CONVERTER
HUB LIP SEAL

/.DRIVEN
GEAR
DRIVE GEAR

PUMP BODY ASSEMBLY

PUMP COVER AND STATOR
SHAFT ASSEMBLY

$53=58Ste= |
23

A~
SSi™

14 1-2 SHIFT VALVE 27
15 1-2 SHIFT CONTROL VALVE 28
16 1-2 SHIFT CONTROL VALVE SPRING 29
17 1-2 SHIFT CONTROL VALVE SLEEVE 30
18 RETAINING PIN 31
19 MANUAL LOW CONTROL VALVE 32
20 MANUAL LOW CONTROL VALVE SPRING 33
21 PLUG 34
22 RETAINING PIN 35
23 DETENT REGULATOR VALVE 36
24 DETENT REGULATOR VALVE SPRING SEAT 37
25 DETENT REGULATOR VALVE SPRING 38
26 RETAINING PIN 39
40

4

Fig. 53M--Valve Body-Exploded View

SQUARE CUT "O " RING SEAL

DIRECT CLUTCH
DRUM SELECTIVE
THRUST WASHER

ﬁSniip B *
I\NWKOSI"@<

%

imtrute ©

20 21 22

©

snap i®

UMM« SBESQ &

DETENT VALVE

WASHER

DETENT VALVE INNER SPRING

DETENT VALVE OUTER SPRING

DETENT VALVE OUTER SPRING SEAT
DETENT VALVE SPRING RETAINER
DETENT VALVE STOP

DETENT VALVE ACTUATING LEVER BRACKET
DETENT VALVE ACTUATING LEVER
RETAINING BOLT

RETAINING PIN

DIRECT CLUTCH ACCUMULATOR SPRING
OIL SEAL RING

DIRECT CLUTCH ACCUMULATOR PISTON
RETAINER RING

INTERMEDIATE CLUTCH
PISTON ASSEMBLY

FORWARD CLUTCH
TO PUMP HUB TEFLON

OIL RIN

Gs @ SPRING

RETAINER

DIRECTCLUTCH TO PUMP
HUB HOOK TYPE OIL

SEAL RINGS (3)

INTERMEDIATE CLUTCH
RETURN SPRINGS (20)

PUMP COVER TO PUMP BODY
ATTACHING BOLTS (5)

Fig. 54M-Pump Assembly-Exploded View

OVERHAUL MANUAL



AUTOMATIC TRANSMISSION 7A-39

%
Remove pump cover to body attaching bolts 5/16 x 4. Remove intermediate clutch piston inner and outer
18-1 112 (fig. 55M). seals (fig. 57M).
5. Remove two (2) forward clutch housing to pump

hub hook type "oil seal rinﬁs and threg (3) dI{F_Ct
ig.

3. Remove intermediate clutch spring retainer,
ook type oil rings

twenty(20) intermediate clutch return sFrings and %%Jﬁ)h drum’ to pump’ hub

thel-ntermedlate Clutch Wfﬂn ags;mbly (fig. 56M).
NOTE: Forward clutch oil seal rings are

INTERMEDIATE 6 Fteeefrlr?gv(em lI\JArr?meco?/zrrloto direct clutch druéﬂ housin
CLUTCH SPRING " selective Fhrusq washer (fig. 58M). :

SEAT RETAINER
INTERMEDIATE CLUTCH

PISTON OUTERSEAL Ny

PUMP BODY BOLTS (5)

Fig. 55M--Removing Pump Cover to Pump Body
Bolts

RETURN Fig. 57M-Removing Intermediate Clutch Piston Inner
SPRINGS (20) and Outer Seal

FORWARD
CLUTCH
OIL SEAL *
RINGS
nEscone
CLUTCHTr
OIL SEAL
RINGS
SPRING
RETAINER

PUMP COVER TO DIRECT CLUTCH
SELECTIVE THRUST WASHER

Fig. 56M-Intermediate Clutch Spring Retainer,
Return Springs and
Piston Fig. 58M-Pump Hub Oil Seal Rings
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7A-40 AUTOMATIC TRANSMISSION

NOTE; A needle bearing is used on C series
Truck instead of a thrust'washer.

1. Remove ?ump cover and stator shaft
assembly from pump body (fig. 59M).

8. Remove pump drive gear and driven gear.

9. Remove pump outside diameter to case (square cut)
"0" ring seal. Discard seal.

Inspection

L Wash all parts in cleaning solvent and_ blow out all
B[&R%agsages. DO NOT  USE RAGS TO DRY

CAUTION: Some solvents may be harmful to
rubber seals.

2. Inspect pump gears for nicks or damage.

3. Inspect body and cover faces for nicks or scoring.
Inspect cover hub O.D. for nicks or burrs whic
might damage clutch drum bushing journal.

4. Inspect body bushing for galling or scoring. Check
clearance Dbetween body “bushing. and converter
Bump hub. Maximum Clearance "is .005". If the
reupslhalcne% is damaged, the oil pump body should be

5. Inspect converter housing hub O.D. for nicks or
burrs.which might damage pump seal or bushing.
Repair or replace as necessary.

6. If hub lip seal is damaged or is leaking (and the
Eeuarlnp body is otherwise ‘suitable for reuse), replace

7. With parts clean and dry, install pump gears in

PUMP COVER AND
STATOR SHAFT
ASSEMBLY

PUMP BODY

Fig. 59M--Separating Pump Cover from Pump Body

pump body and check pump body face to 8ear face
gbel\e%r) nce. "Clearance should be .0005"- .0015" (fig.

Reassembly

1 Replace hub lip seal if defective (figs. 61M and
62% p (fig

2. Place pump body on wood blocks and er out
defective seal. Coat outer diameter of new seal with
a non-hardening sealer and install seal using seal
installer J-21359 to seat seal fully in counterbore.

3. Install pump drive gear and driven gear (fig. 63M).

Fig. 60M-Checking Pump Body to Gear Face
Clearance

PUMP TO CONVERTER
HUB LIP SEAL

PUMP BODY

WOOD BLOCKS

Fig. 61M-Removing Pump to Converter Hub Lip Seal
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J-21359

PUMP TO
CONVERTER
HUB LIP SEAL

PUMP BODY
WOOD BLOCKS

Fig. 62M--Installing Hub Lip Seal

Instal| direct clutch drum housing to pump cover
slelectlve thrust washer over pumip cover delivery
sleeve,

Install three (3) direct clutch to pump hub hook

Fig. 63M~Installing Pump Drive and Driven Gears

9.
10.

11,

DIRECT CLUTCH

AUTOMATIC TRANSMISSION 7A-41

EXHAUST
EXHAUST

INTERMEDIATE
PRESSURE CLUTCH

REVERSE COOLER

BY-PASS
VALVE

COOLER OUT
( FROM RADIATOR )

OOLER IN
REVERSE |TO RADIATOR )
OUTER |
EXHAUST

PUMP LIP SEAL DRAIN

CONVERTER FEED
FORWARD CLUTCH

DIRECT CLUTCH EXHAUST

PUMP BODY

Fig. 64M-Pump Body Oil Passages

type oil seal rings. Install two, (2) forward clutch to
pump hub hook type oil seal rings.

CAUTION: Check pump cover and body oil
passa%es to make sure they are not restricted
(figs. b4M and 65M),

Install intermediate clutch piston inner seal and
outer seal on piston.

Install pump outside diameter to case (square cut)
"0" ring seal.

Install intermediate clutch piston assembly into
pump cover being careful not'to damage seals.

Install twenty (20) clutch return springs.

Install spring refainer, aIi%n Bump body to cover,
and install five (5) attaching bolt.” Tighten bolts to
18 pound-feet.

Align pump body to cover and start bolts.

DIRECT CLUTCH AND INTERMEDIATE
OVERRUN ROLLER CLUTCH (FIG. 66M)

Disassembly

1

2,

3.

Remove intermediate overrun clutch drum front
retaining ring and retainer (fig. 67M).

Remove intermediate clutch overrun outer race (fig.
67M).

Remove intermediate overrun roller clutch assem-
bly (fig. 68M).

NOTE: Intermediate overrun roller clutch
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7A-42 AUTOMATIC TRANSMISSION

5. Remove direct clutch pressure plate to clutch drum
retaining ring and pressure plate (fig. 70M).
6. ;elel\r}ll)ove drive plates and steel driven plates (fig.
7. Using compressor tool J-23327, remove direct clutch
piston return spring seat retaining ring, spring seat
EXHAUST —-\  t— INTERMEDIATE CLUTCh %gﬂﬂ)seventeen (17? clutch return” coil Springs (flg
ADIATOR ) 8. Remove direct clutch piston.
9. Remove direct clutch piston outer seal and inner
seal (fig. 73M).
FROM RADIATOR ) 10. Remove direct clutch piston center seal from drum
(fig. 74M).
INTERMEDIATE InspeCtion
CLUTCH 1 Inspect drive and driven clutch plates for signs of
burning, scoring or wear.
2. Inspect seventeen (17) springs for collapsed coils or
signs of distortion.
PUMP COVER AND STATOR SHAFT ASSEMBLY 3. Inspect piston for cracks.
Fig. 65M Pump Cover Oil Passages 4. Inspect clutch housing for wear, scoring, open oil
. _ _ passages and free operation of hall check.
inner race is a press fit. Do not remove unless 5. Inspect roller clutch inner and outer race for

replacement is necessary.

4. Remove direct clutch drum to
housing needle roller bearing (fig.

v DIRECT CLUTCH DRUM

PISTON RETURN
SPRING SEAT

DIRECT CLUTCH
PISTON ASSEMBLY

forward clutch 6.

69M).

scratches or indentations.

Inspect roller cage for wear and roller springs for
distortion.

STEE L SEPARATOR
LATES

RETAINING RING— 1 FACED PLATE
DIRECTCLUTCH PRESSURE PLATE"

RETAINING RING

Fig. 66M--Direct Clutch Assembly-Exploded View
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Fig. 67M~Removing Overrun Clutch Retaining Ring
and Retainer

INTERMEDIATE OVERRUN
LUTCH ASSEMBLY

DIRECT
CLUTCH
DRUM

Fig. 68M-Removing Intermediate Overrun Roller
Clutch

AUTOMATIC TRANSMISSION 7A-43

DIRECT CLUTCH DRUM TO
FORWARD CLUTCH HOUSING
NEEDLE ROLLER BEARING

Fig. 69M-Direct Clutch Drum to Forward Clutch
Housing Needle
Roller Bearing

RETAINING RING
PRESSURE PLATE
DIRECT CLUTCH DRUM

Fig. 70M-Removing Direct Clutch Pressure Plate
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7A-44 AUTOMATIC TRANSMISSION

STEEL
PLATES

Fig. 71M--Removing Face Plates and Steel Separator
Plates

Reassembly

L
2,
3.

10.

Ins}all new direct clutch piston outer seal and inner
seals.

Install, new direct clutch piston center seal on drum
with lip facing upward,

Install direct clutch piston into housing with aid of
a feeler gauge or a piece of_.020" piano wire
crimped into copper tubing (fig. 75M).

Install seventeen (17) clutch return coil springs.

Install piston return_spring seat. Compress, spring
%%a'l\tﬂyvnh tool J-23327 and install retaining ring (fig.

Lubricate with transmission fluid and insfall face
plates and steel separator plates, alternating steel
and faced plates.

;nnstall direct clutch pressure plate and retaining
Ing.

Install intermediate overrun roller clutch, assembly
with four (4) holes toward front of transmission.

CAUTION: 1f roller falls out during assembly
operation, reinstall rollerfrom inside to outside
cage direction to avoid bending spring.

Install intermediate clutch overrun outer race.
NOTE: When outer race is installed, it

should free wheel in counterclockwise direc-
tion only.

Install intermediate overrun clutch retainer and
retainer ring as shown on Figure 67M.

Fig. 72M-Compressing Direct Clutch Spring Seat

OUTER SEAL

DIRECT CLUTCH
PISTON

INNER SEAL

Fig. 73M--Removing Direct Clutch Outer and Inner
Seals

FORWARD CLUTCH (FIG. 77M)

Disassembly

L Remove forward clutch retaining ring and pressure
plate (fig. 78M).
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DIRECT
CLUTCH-»
DRUM

CLUTCH PISTON
CENTER SEAL

Fig. 74M--Removing Direct Clutch Piston Center Seal

.020" PIANO WIRE CRIMPED
INTO COPPER TUBING

PISTON

DIRECT CLUTCH HOUSING

Fig. 75M-Installing Direct Clutch Piston

Remove face plates, steel separator plates and
cushion spring (%g. 9M)

Using tool J-23327, compress piston return seat and
remove retaining ring (fig. 80M).

Remove piston return seat and twenty-one (21)
clutch return springs.

Remove forward clutch piston assembly.

AUTOMATIC TRANSMISSION 7A-45
Fig. 76M-Installing Direct Clutch Springs, Spring
Seat and Retaining Ring
CLUTCH ASSEMBLIES
DRIVE DRIVEN CUSHION
CLUTCH PLATE PLATES SPRING
FORWARD
L-6, 307 V-8 4 4 1
350 V-8, 400 2-bbl. 5 5 1
TAXI AND TRUCK
INTERMEDIATE
L-6, 307 V-8 2 2 1
350 V-8, 400 2-bbl. 3 3 1
TAXI AND TRUCK
DIRECT
L-6, 307 V-8 3 3 NONE
350 V-8, 400 2-bbl. 4 4 NONE
TAXI AND TRUCK
REVERSE
L-6, 307 V-8 4 4 NONE
350 V-8, 400 2-bbl. 5 5 NONE

6.

TAXI AND TRUCK

Remove the forward clutch inner and outer piston
seals (fig. 81M).

Inspection

B
2
3

Inspect drive_and driven clutch plates for signs of
burning, scoring or wear.

Inspect twenty one (21) springs for collapsed coils
or signs of distortion,

Inspect piston for cracks.

Inspect clutch housing for wear, scoring, open oil
Ffeilasangel\s/l )and free operation of exhaust check hall
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FORWARD CLUTCH PISTON ASSEMBLY
RETAIN ING

STEEL SEPERATOR PLATES' RING /
FORWARD CLUTCH DRUM

CUSHION SPRING-

= INPUT SHAFT

PISTON RETURN SEAT
FACED PLATES —
RETAINING RING

FORWARD CLUTCH PRESSURE PLATE'

Fig. 77M-Forward Clutch Assembly-Exploded View

RETAINING FORWARD CLUTCH
RING ASSEMBLY

FORWARD CLUTCH
PRESSURE PLATE

Fig. 78M-Removing Forward Clutch Retaining Ring Fig. 79M-Removing Forward Clutch, Clutch Pack
and Pressure Plate

5 Inspect input shaft. ¢. Inspect ground bushing journals for damage.
d. Inspect shaft for cracks or distortion.

_ NOTE: Input shaft and clutch housing are
b. Inspect splines for damage. serviced separately.

a In%pect for open lubrication passages at each
end.
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J-23327-1

Fig. 80M-Compressing Forward Clutch Piston Return
Seat

0 ute EA

FORWARD
CLUTCH
PISTON

INNER SEAL

Fig. 81M--Removing Forward Clutch Piston Inner and
Outer Seals

Reassembly

L Install new forward clutch inner piston seal and
outer piston seal.

2. Install the forward clutch piston assembly with the
aid of a feeler gauge or a piece of .020" piano wire
crimped into copper tubing (fig. 83M).

3. Install twenty-one (21) clutch return coil springs.

AUTOMATIC TRANSMISSION 7A-47

FORWARD CLUTCH
BALL CHECK

EXHAUST

FORWARD CLUTCH DRUM

Fig. 82M-Forward Clutch Exhaust Check Ball

.020" PIANO WIRE CRIMPED
INTO COPPER TUBING

PISTON

FORWARD CLUTCH HOUSING

Fig. 83M-Installing Forward Clutch Piston

Install spring retainer. Compress spring retainer
and install retaining ring using tool J-23327-1 as
shown on Figure 80M.

Lubricate with transmission fluid and install
cushion spring face plates and steel separator
plates, startin% with ~the cushion spring and
alternating steel and faced.
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WHEN DIM. C IS

6.

USE

(OR EQUIVALENT)
.0160— .0520 6261072
.0520— .0830 6261349

Fig. 84M~Determining Selective Fit for Forward
Clutch Pressure Plate

Install forward clutch pressure plate (selective fit)
and retaining ring. Using chart on Figure 84M to
select correct pressure plate (dimension C), measure
distance from the top of clutch pack to the top of
clutch drum (dimension A). Measure distance from

the lower edge of the notch on the inner surface of
the drum to the end of the drum (dimension B).
Subtract B from A to get dimension C.

SUN GEAR AND SUN GEAR DRIVE SHELL
(FIG. 85M)

Disassembly

1
2.

3.
4,

5.

Remove sun gear to sun gear drive shell rear
retaining ring ?llg. 86M).

Remove sun gear to drive shell flat rear steel thrust
washer (fig. 87M).

Remove sun gear assembly from drive shell,

Remove sun gear to drive shell front retaining ring
(fig. 88M). Discard retaining ring.

If bushing is to be replaced, refer to Figure 100M.

Inspection
Check gear and sun gear shell for damage or wear.

Assembly

L

Install new sun gear to drive shell front retaining
ring.

Install sun gear assembly into drive shell.

Install sun gear to drive shell flat steel thrust
washer.

Install. new sun gear to sun gear drive shell
retaining ring.

NOTE: Do not stress front and rear retaining
rings at installation.
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Fig. 85M-Planetary Gear Train-Exploded View
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SUN GEAR

RETAINING
RING

SUN GEAR DRIVE SHELL

Fig. 86M~Removing Sun Gear Drive Shell Rear
Retaining Rin . . .
g 9 Fig. 88M-Removing Sun Gear to Drive Shell Front
Steel Thrust Washer

LOW AND REVERSE ROLLER CLUTCH

SUN GEAR DRIVE SHELL
SUPPORT (FIG. 89M)

SUN GEAR

Disassembly

1 Remove low and reverse clutch to sun gear shell
thrust washer.

2. Remove low and reverse overrun clutch inner race
from support (fig. 90M).

3. Remove low and reverse clutch roller clutch
retaining ring (fig. 91M).

FLAT THRUST WASHER

Fig. 87M-Removing Sun Gear to Drive Shell Rear
Steel Thrust Washer
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LOW AND REVERSE
CLUTCH SUPPORT

ROLLERCLU TCH
ASSEMBLY

INNER RACE

THRUST WASHER
CAGE MUST HAVE (4) EQ UAL LY SPACED

091 LUBE HOLES ON THIS SIDE IF ROLLER FALLS OUT, INSTALL ROLLER
FROM "OUTSIDE IN” AS SHOWN TO
AVOID BENDING SPRINGS

Fig. 89M-Low and Reverse Clutch Assembly-Exploded View

LOW & REVERSE ROLLER
CLUTCH RETAINING RING

LOW AND REVERSE
OVERRUN CLUTCH RACE

Fig. 90M-Removing Overrun Clutch Inner Race Rg 9]M..Removing Overrun Roller Clutch Retaining

Ring
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4, SF;zel\r}?)ove low and reverse roller clutch assembly (fig.

Inspection

L Inspect roller clutch inner and outer race for
scratches and indentations,

2, InsPect rollers for wear and roller springs for
distortion.

Assembly

L Install low and reverse roller clutch assembly to
inner race with oil holes toward rear” of
transmission.,

2. Install low and reverse overrun clutch outer race.
3. Install low and reverse clutch to cam retaining ring.

NOTE: Low and reverse overrun clutch inner
race should free wheel in the clockwise
direction only.

GOVERNOR ASSEMBLY

All components of governor assembly, with exception of
driven gear, are a select fit and” each assembly i
calibrated. The governor, including the driven gear, is

serviced as a complete assembly. The driven gear'can be
serviced separately.

It is necessary to disassemble_governor assembly in order
to replace driven gear. Disassembly may" also be
necessary due to imiproper operation. In Such cases,
proceed as follows:

LOW & REVERSE ROLLER
CLUTCH ASSEMBLY

Fig. 92M-Removing Overrun Roller Clutch Assembly

Disassembly

L Cut off one end of each governor weight pin and
remove pins, governor thryst cap, governor weights,
and springs. Governor weights aré interchangeable
grSOI\W) side to side and need not be identified (fig.

2. Remove governor valve from governor sleeve. Be
careful not to damage valve.

3. Perform following inspections and replace governor
driven gear, if necessary.

Inspection

L Wash all parts in cleaning solvent, air dry and blow
out all passages.

2, Insliqect governor sleeve for nicks, burrs, scoring or
galling.

3. Check governor sleeve for free operation in bore of
transmission case.

4, InslPect governor valve for nicks, burrs, scoring or
galling.

5. Check governor valve for free operation in bore of
governor sleeve.

6. Inspect governor driven gear for nicks, burrs, or
damage.

7. Check governor driven gear for looseness on
governor sleeve.

8. Inspect governor weight springs for distortion or
damage.

9. Check governor weights for free operation in their
retainers.

THRUST CAP SECONDARY WEIGHT (2)  PRIMARY WEIGHT (2)

Fig. 93M-Governor Assembly-Exploded View Typical
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10. Check valve opening at entry and exhaust (.020
inch minimum).

Governor Driven Gear Replacement

To facilitate governor repair in the field, a_governor
driven gear_and replacement pins are available for
service use. The service package contains a nylon driven
gear, two governor weight r_etamm(i pins and one
governor gear retainer split pin. ReP acement of gear
must be performed with care in the following manner:

L Drive out governor gear retaining split pin using
small punch.

2. Support governgr on 3/16 inch plates installed in
exhaust Slots_of governor sleeve, place in arbor
plress, and with a long punch, press gear out of
Sleeve.

3. Caref_ull%/ clean _governor. sleeve of chips that
remain from original gear installation.

4. Support g?overnor on 3/16 .inch plates installed in
exhaust slots of sleeve, position new gear in sleeve
and, with a suitable socket, press gear into sleeve
until nearly seated. Carefully remove any chips that
may have shaved off glear hub and press gear in
until it bottoms on shoulder.

5. A new pin hole must be drilled through sleeve and
%ear. Locate hole position 90 degrees Trom existing
ole, center punch and then,” while supportmg
governer in press, drill new_hole through sleeve an
gear using a standard (1/8 inch) drill.

6. Install split retaining pin.
7. Wash %overnor assemblly thoroughly to remove any
e

chips that may have collected.

Assembly

L Install (Ijovernor valve in hore of sleeve, large land
end first,

2. Install governor weights and springs, and thrust cap
on governor sleeve.

3. Align Pin holes in thrust cap, governor weight
assemblies and governor sleeve, and install new
pins. Crimp both ends of pins to prevent them from

falling out.
4, Check governor weight assemblies for free
operation” on pins.

5. Check governor valve for free movement in
governor sleeve.

BUSHING REPLACEMENT

Extension Housing Bushing

Remove extension housm% bushing from housmq using
tool J-21424- 9 with drive handle J-8092. Install extension
housing bushing in housing flush to .010 below seal
counter bore surface using “tool J- 21424-9 with drive
handle J-8092 (fig. 94M).

AUTOMATIC TRANSMISSION 7A-53

J-8092

J-21424-9

EXTENSION
HOUSING

Fig. 94M--Installing Extension Housing Bushing

Output Shaft Bushing

With output shaft properly supported, remove_ bushing
using remover J-9534-01 and slide hammer J-7004 &flg.
95M%. Using tool J- 23062-7, install bushing until tool
bottoms on output shaft.

Case Bushing

With case properly supported, drive out bushing from
rear of case using tool J-23062-1 and drive handle
J-8092. Using tool” J-23062-1 and drive handle J-8092
with extension J-21465-13, install bushing from interior
of case to 3/16" from front surface with Split in bushing
located at governor pilot upper hore wall area.

OUTPUT RING GEAR

OUTPUT SHAFT
J-9534

J-2619-4
ADAPTER

SLIDE HAMMER

Fig. 95M-Removing Output Shaft Bushing
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Stator Shaft Front Bushing

W|h stator shaft o er5y supported remove front
bushing usm% tool J-21465-16 and slide hammer with
adapter J-2619-01 Sflg 96M). Usmg tool J-21242-7 and
drive har;dle J-8092, ‘install “bushing to .250" from face

(fig. 97

Stator Shaft Rear Bushing

With, stator shaft properly su[iported remove front
bushing (fig. 98M), Place tool J-21424-7 and drive handle
J-8092 With' extension J- 21465-13 through front of stator
shaft and drive out two (2) rear bushings. Using to

J230622 and extension "J-21465-13, install mnner
bushing to approximately 1-5/32" below front face and

21465-15
J-2619-4
ADAPTER

BODY PUMP

PUMP COVER
AND STATOR
SHAFT ASSEMBLY

Fig. 96M--Removing Stator Shaft Front Bushing

J-8092
DRIVE
HANDLE
J-21424-7
PUMP COVER PUMP
AND STATOR BODY

SHAFT ASSEMBLY

Fig. 97M-Installing Stator Shaft Front Bushing

outer bushing 3/32" below front face (fig. 98M). Install
new front bushing (fig. 97TM).

Input Ring Gear Bushing

With. input ring ?ear roper(}/ supported, remove
bushing Using_tool J-23062-5 and drive handle J-8092
Using tool J-23062-5 and drive handle J-8092, install
bushing to approximately 1/16" below rear face inside
gear end (fig. 99M).

Sun Gear Bushing

With sun gear properly sui)ported remove two (2) sun
3ear bushing using tool -3 and drive handle
8092 with extension J-21465- 13. Using tool J-23062-3
and drive handle J-8092, install sun 8ear bushings to
010" below surface at either end (fig. 100M).

Reaction Carrier Bushing

With,  reaction carrler groperla/ supported, remove
bushing using_tool J-23062-3 and drive handle J-8092.
Using tool J-23062-3 and drive handle J-8092, install
bushing flush to or .010" below inside face.

Direct Clutch Bushing

With. direct clutch drum pro erl)b( supported, remove
bushing, (fig. 101). Using tool J-23329 and_ drive handle
J-8092,"install direct clutch drum bushing (fig. 102M).

TRANSMISSION ASSEMBLY

When servicing transmission, use only transmission oil
or petroleum Jelly as lubricants to retain bearings or

J-23062-2

Fig. 98M--Installing Inner and Outer Stator Shaft
Bushing
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J-8092

J-23062-5

INPUT
RING GEAR

Fig. 99M-Installing Input Ring Gear Support Bushing

SUN

GEAR

DRIVE J-8092

SHELL
J-23062-3
SUN GEAR
ASSEMBLY

Fig. 100M-Installing Sun Gear Bushings

races during assembly. Lubricate all bearings, seal rings
and clutch plates priar to assembly.

Transmission Internal Components

L Install low and reverse clutch piston assembly with
notch in piston installed adjacent to parking pawl.

2. Install seventeen (17) piston return (coil) springs.
3. Install spring retainer and retaining ring. Using

6

AUTOMATIC TRANSMISSION 7A-55

CAPE CHISEL

BUSHING

DIRECT CLUTCH DRUM

Fig. 101M -Removing Direct Clutch Drum Bushing

Fig. 102M-Installing Direct Clutch Drum Bushing

tool J-23327, compress return seat so si)ring retainer
retaining ring may be installed. Install output ring
gear rear thrust béaring in case.

Install output ring gear on output shaft.

Install reaction carrier to output rin% gear front
thrust twasher (3 tangs) into output Ting gear
support.

Install output shaft assembly into case.
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10,
1L
12

13
14,
15,
16.

17,

Install reaction carrier assembly into output ring
gear and shaft assembly.

Oil and install low reverse clutch steel reaction
plates and face plates, startm(t; with a steel plate
and alternating with face plates. Install low and
reverse clutch support retainer (anti-clunk) spring.

NOTE: Notch in steel separator plates should
be placed toward bottom of case.

Install low and reverse clutch support assembly with
position of notch with low and reverse Clutch
support retainer (anti-clunk) spring as shown on
Figure 103M.

iMPORTANT: Make certain the SPIines on
inner race of the roller clutch align with
splines on reaction carrier.

Install low and reverse roller clutch inner race to
sun gear shell thrust washer.

Install low and reverse clutch support to case snap
ring with anti-clunk spring between gap.

Install rear thrust washer and sun gear drive shell
assembly.

Install output carrier assembly.

Install input ring gear rear thrust washer.

Install input ring gear.

!innsgt]all new input ring gear to output shaft snap
cauTion: Do not over stress snap ring.

Install input gear front thrust washer.

LOW AND REVERSE
CLUTCH SUPPORT

LOW AND REVERSE
CLUTCH SUPPORT
RETAINER SPRING

Fig. 103M-Installing Low and Reverse Clutch
Support Assembly

18,
19,

2.

il

22.

23.

24,

Install direct clutch assembly, and special thrust
washer to forward clutch assembly.

Install clutch assemblies into case.

cauTion: Make certain forward clutch face
plates are positioned over input ring gear and
the tan?s on direct clutch housing are”installed
into slots on the sun gear drive shell.

Install intermediate clutch overrun brake band.
Install intermediate clutch pressure plate.

Oil and install face and steel intermediate clufch
plates, starting with a face plate and alternating
steel and face.

NOTE: Notch in steel reaction plates is
installed toward selector lever inner bracket.

Install intermediate clutch cushion spring.

Pump To Direct Clutch Thrust Washer Selection
Procedure

To check for proper thickness of selective fit thrust
washer between the oil Fump cover and direct clutch
assembly, proceed as follows:

a. Install selective fit thrust washer, d(fi . 104Mg oil
pump ?asket_ and usm? guide studs Trom J-3387
%etltms all oil pump. Tnstall two pump to case
olts.

b. Move transmission so that output shaft points
down. Mount a dial indicator so that plunger of
indicator is restln% on end of the input ‘shaft.
J-5492 may he used to sup%ort the dial indicator

as shown in Figure 105M. Zero the indicator.

IPUMP COVER TO DIRECT CLU
ISELECTIVE THRUST WASHER

Fig. 104M~Pump Cover to Direct Clutch Selective
Thrust Washer
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Fig. 105M--Checking End Play for Proper Thrust
Washer Selection

C. Push up on the transmission output shaft and
observe the total indicator movement.

d. The indicator should read .032" to .064". If the
reading Is within limits, the proper selective fit
washer is_being used. If the reading is not
within limits, it will be necessary to remove the
pump, and change to a thicker or thinner
selective fit thrust washer, as required to obtain
the specified clearance. Repeat the above
checking procedure.

NOTE: Selective fit thrust washers are

available in thicknesses of .066", .083" and
.100".

25. Install new pump assembly in case gasket,

26. Install new pump assembly to case square cut oil
seal ring.

21, Install guide pins into case.

28. Install pump assembly into case. Install attaching
bolts with new washer type seals.

imporTANT: |f the input shaft can not be
rotated as the pump Is beln([; pulled Into
ﬂlace, the direct and forward cutch_housmﬁs
ave not been ,proFerIy installed to index_the
faced plates with theif respective parts. This
condition. must be corrected before the pump

is pulled into place.

Speedometer Drive Gear and Extension

1 Place speedometer drive gear retaining clip into
hole in output shaft.

2. Heat a new sPeedometer drive gear using a heat
lamp or suitable heat method.

3. Align slof in speedometer drive gear with retaining
clip'and install.

4. Install extension housing to case square cut "0"
ring seal.

5.
6.

AUTOMATIC TRANSMISSION 7A-57

Attach_extension housing to case using attaching
bolts. Torque to 25 ft. Ib.

If necessary, install a new extension _housinR/| seal,
using seal installer J-5154 or J-21426 (fig. 106M).

Manual Linkage

1
2,
3.

10.
11,

If necessary, install a new manual shaft to case lip
seal using 3/4" diameter rod, seat seal in case.

Install parking pawl, tooth toward the inside of
case, info case.

Install parking pawl shaft into case and through
parking pawl.

Install parking pawl shaft retainer plug, Drive into
case using a 3/8" dia. rod, until retainer plug is
130" to "170" below face of case, then staké in
three places.

Install parking pawl disengaging spring, square end
hooked on pawl.

Install ?ark lock bracket, torque bolts to 29 ft. Ib.
(fig. 107).
cauTion: 290 M Bolts - 6 marks on head.

Install range selector inner lever to parking pawl
actuator rod.

Install actuating rod under the park lock bracket
and parking pawl.

Install manual shaft through case and range
selector inner lever.

H]s}gll retaining nut on manual shaft. Torque to 30
. lbs.

Install manual shaft to case spacer clip.

Fig. 106M-Installing Extension Housing Seal
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Fig. 107M--Park Lock Bracket Special Bolt
Identification

Intermediate Servo Piston, Valve Body, Oil
Pan and Gasket

1
2.
3.

Install intermediate servo piston, apply pin, spring
and spring seat.

Install intermediate servo piston and metal oil seal
ring.

Install four (42, check balls into proper transmission
case pockets (fig. 16M).

Install oil pump pressure screen and governor feed
screen.

10.
11

Install valve body transfer plate and gasket
assembly.

Install valve body to transfer plate gasket.

Install valve body. Connect manual control valve
link to range selector inner lever. Torque bolts in
random sequence to 130 inch pounds.

Instal| spacer support plate, torque holts to 130 inch
pounds.

Connect detent control valve wire to detent valve
actuating lever, then attach lever to valve body.

Lnsdtall detent roller and spring assembly to valve
ody.
Ali(?n lube holes in strainer with those in valve

body and install strainer assembly gasket and
strainer.

pounds in succession until bolts maintain torque
specification.

Governor and Vacuum Modulator

1

2.
3.

Install governor assembly, cover and seal and
retainer wire.

Install vacuum modulator valve.

Install vacuum modulator and retainer clip. Torque
bolt to 130 inch pounds.

NOTE: Position retainer with tangs pointing
toward modulator.

Intermediate Clutch Accumulator (Refer to
Figures 51M and 52M)

1

2.
3.

Install intermediate clutch accumulator piston
assembly.

Install intermediate clutch accumulator spring.

Install new "0" ring seal in groove in case hefore
Installing cover.

Install intermediate clutch accumulator cover and
retaining ring using tool J-23069.

OVERHAUL MANUAL



AUTOMATIC TRANSMISSION 7A-59

TURBO HYDRA-MATIC 375/400/475 TRANSMISSION
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Fig. IT-Side Cross Section-Typical
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TRANSMISSION DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF MAJOR UNITS

L With transmission in cradle on portable jack,
remove converter assembly by pulling straight out.

N_|OTE: Converter contains a large amount of
oil.

2. Install holding Fixture J-8763-01 on transmission so
that modulator assembly will be located on side of
holding fixture nearest bench (fig. 2T).

NOTE; Do not over-torque holding screw.
This will bind center support. RETAINER

3. Install fixture and transmission into holding Tool
Base J- 3289-14 with bottom pan facing up (fig. 2T).

4. Remove modulator assembly attaching screw and
retainer (fig. 3T).

5. Remove vacuum modulator assembly and "O" ring
seal from case (fig. 4T). Discard "0 ring.

6. Remove modulator valve from transmission case
(fig. 4T).

Fig. 3T--Removing Modulator Retainer

MODULATOR VALVE

VACUUM MODULATOR

Fig. 2T-Transmission in Holding Fixture Fig. 4T--Removing Vacuum Modulator and Valve
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Fig. 5T-Removing Governor Cover Attaching Screws

Fig. 6T-Removing Speedometer Driven Gear Retainer

Removal of Governor
Speedometer Driven Gear,
Pan, Filter and Intake Pipe

1 Remove attaching screws, governor cover and
gasket (fig. 5T). Discard gaskef.

2. Withdraw governor assembly from case.

Fig. 7T-Removing Filter Retainer Bolt

Fig. 8T--Removing Filter Assembly and "0" Ring

Remove speedometer driven gear attaching screw
and retainer (fig. 6T).

Withdraw speedometer driven gear assembly from
case.

Remove bottom pan attaching screws, bottom pan
and hottom pan gasket. Discard gasket.

Remove the filter retainer bolt (fig. 7T).

Remove filter and intake pipe assembly from case
(fig. 8T) and discard filter.

Remove_intake pipe fo case "O" ring seal from
intake pipe or case and discard.
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LEAD WIRE ASM

PRESSURE SWITCH
ASM.

Fig. 8T-A~Disconnecting Pressure Switch Lead Wire
Assembly

Fig. 9T-Removing Detent Roller and Spring
Assembly

Fig. I0T-Removing Control Valve Assembly and
Governor Pipes from Case

3. Remove control valve body attaching_screws and

Fig. 8T-B- Removing Pressure Switch

Removal of Pressure Switch Assembly, detent roller and spring assémbly (fig. 9T).
Control Valve Assembly, _ _
Solenoid Connector, Governor Pipes, NOTE: Do not remove solenoid attaching
Governor Screen Assembly, and SCrews.
Detent Spring Assembly fCAutmN: Iftgansmiss(ijon is int the ¥ﬁhicle, ttheI
NOTE: CM and CL Model transmission does ront servo parts may arop out as thé contro
not have Pressure Switch (TCS). valve assemgly s removed. _
1 Disconnect the lead wire assembly from the 4 (F%iegm(i\é?r)m””o' valve assembly and governor pipes

pressure switch assembly (fig. 8T-A).
2. If necessary, remove the pressure switch assembly
(fig. 8T- B).

cauTioN: Do not drop manual valve.
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GOVERNOR SCREEN
ASSY.

GOVERNOR FEED
PIPE HOLE

Fig. 10T-A--Removing Governor Screen Assembly

5. Remove governor screen assembly from governor
feed pipe hole in the case or from™end of governor
feed pipe (fig. 10T-A). Clean governor streen in
clean solvent and air dry.

6. Remove governor pipes from control valve
assembly.

7. Disconnect solenoid lead wires from connector
terminal (fig. 10T- B).

Removal of Rear Servo, Valve Body Spacer,
Gasket and Front Servo

1 Remove rear servo. cover attaching screws, servo
cover and gasket. Discard gasket (fig. L1T).

L Remove rear servo assembly from case (fig. 12T).
3. Remove rear servo accumulator spring.

‘DETENT SOLENOID
IWIRE

LEAD WIRE ASM

Fig. 10T-B-Disconnecting Lead Wires from Terminal

SERVO COVER

ATTACHING BOLTS

Fig. IIT-Removing Rear Servo Cover Attaching Bolts

REAR SERVO .
ASSEMBLY X

Fig. 12T--Removing Rear Servo Assembly
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Fig. 13T--Checking Rear Band Apply Pin

4. Make band apply pin selection check to determine
possible cause of malfunction (fig. 13T).

Rear Band Apply Pin Selection )
a. Attach band a%alby pin selection Gauge J-21370-
5 and J-21370-6 to transmission ~case  with
attaching screws checking. to make certain the
%l]J_(;e pin does not bindin servo pin hole (fig.

b. Apply 25 ft, Ib. torque and select proper pin to
be used during assembly of transmission.

Selectin% proper length pin is e(iuiv_alent to adjusting
band. The band Iu% end of each selective apply pin bears
indentification in the form of one, two or three rings.

¢. If hoth steps of J-21370-5 are below the gauge
surface, the long pin, identified by 3 Tings,
should be used.

d. If th face is pet the steps, th
megiﬁmgag%e, Slggnat?ﬁeg b}e/ V%eerri]ngs,e si]gmd bg
used.

e. If both steps are ahove the gauge surface, the
short pin, identified by Lring, Shotld be used.

NOTE: If the transmission is in the vehicle,
be careful when the detent solenoid is
removed as it prevents the spacer plate and
gasket and check balls from dropping down.

AUTOMATIC TRANSMISSION 7A-65

GASKET

Fig. 14T--Removing Detent Solenoid and Gasket

Remove detent solenoid attaching screws, detent

~ solenoid and gasket (fig. 14T).
. Withdraw electrical connector and "0" ring seal

(fig. 15T).
Remove control valve assembly spacer plate and

"~ gasket,

Remove six (6) check balls from cored passages in

" transmission case.

NOTE: Mark location of balls for aid in
reassembl

Remove. Xr'ont servo piston, retainer ring, washer,
pin, s_rln% retainer and spring from trdnsmission
case (fig. 16T).

Fig. 15T-Removing Electrical Connector and "0"
Ring Seal
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SERVO PISTON

RETAINER RING

H JM SERVO PIN
ISERVO SPRING SERVO PISTON
i RETAINER SPRING
manual
Fig. 16T--Removing Front Servo Piston, Retainer SHAFT DETENT
Ring, and Pin LEVER
Remove Manual Linkage o 18T  betent L 4 3em Nut f
. 1 19. --Removing eten ever an am u rom
aNsOfgI|IEdw|sf' necessary, remove manual linkage o
1 Uhntfrsread jam nut holding detent lever to manual
shaft.

2. F1<7eTn;ove manual shaft retaining pin from case (fig.

3. Remove manual shaft and jam nut from case (fig.
18T). Do not lose jam nut as it becomes free from
manual shaft.

NOTE: CL Model transmission does not have
parking brake components.

4. Remove parking actuator rod and detent lever
assembly.

b. Eegeﬂove attaching screws and parking bracket (fig.

Fig. 19T--Removing Parking Bracket
MANUAL

SHAFT

RETAINING
PIN

Fig. 17T-Removing Manual Shaft Retaining Pin from
Case Fig. 20T--Removing r'arking Pawl Return Spring
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RETAINING
SPRING

SHAFT

Fig. 21T--Removing Parking Shaft Retaining Spring

PARKING
PAWL
SHAFT

Fig. 22T-Removing Parking Pawl, Shaft and Cup
Plug

©screwdriver, be

AUTOMATIC TRANSMISSION 7A-67

Fig. 23T-Removing Rear Oil Seal from Case
Extension

Remove parking pawl return spring (fig. 20T).

NOTE: The following steps are to be
gom?leted only if 1 or more of the parts
involved require replacement.

Remove parking pawl shaft retainer (fig. 21T).

Remove parking pawl shaft cup plug by inserting a
¥ b?wpeen the parkpinpg( %awyl shaft agnd

the case rib, and prying outwards (fig. 22T).
EizeTrr)]ove parking pawl shaft and parking pawl (fig.

Removal of Rear Oil Seal and Case
Extension

L

2.
3.

If necessar}/, to r%place, pry rear oil seal from case
extension (fig. 23T).

Remove case extension to case attaching holts.
Remove case extension to case gasket (fig. 24T).

4, 2/|5aTk§ front unit end play check as follows (fig.

a.  Remove one front pump attaching bolt, and holt
washer. (See Figure 25T for location).

b. Install a 3/8"-16 threaded slide hammer bolt or
J-9539, into holt hole.

¢. Mount a dial indicator on rod and index
indicator to register with end of turhine shaft.

OVERHAUL MANUAL



7A-68 AUTOMATIC TRANSMISSION

Selective washer controlling this end play is the washer
located hetween pump cover and forward clutch housing.
If more or less washer thickness is required to bring end
?Ia within specifications, select proper washer from the
olfowing chart:

FRONT END WASHER THICKNESS

Thickness Color
.060 - .064 Yellow
.071 - .075 Blue
.082 -.086 Red
.093 - .097 Brown
.104 - .108 Green
115 - .119 Black
126 - .130 Purple

NOTE: An oil soaked washer may tend to
discolor, so it will be necessary to measure
washer for its actual thickness.

GASKET

Fig. 24T--Case Extension and Gasket

Push on turbine shaft rearward.

Push output shaft forward.

Set dial indicator to Zero.

Pull turbine shaft forward.

Read resulting travel or end play. Should be .003"-.024".

e o o

DIAL
INDICATOR
J-8001

Fig. 25T--Checking Front Unit End Play Fig. 26T-Removing Front Seal

OVERHAUL MANUAL



J-9539

AUTOMATIC TRANSMISSION 7A-69

Fig. 29T-Removing Direct Clutch Assembly

Oil Pump and Internal Case Components

Removal

1

2,
3.

Fig. 27T--Removing Pump Assembly

Fig. 28T-Removing Forward Clutch Assembly and
Turbine Shaft

If necessary to replace, pry front seal from pum
(g, 26T) y place, pry pump
Remove pump attaching bolts.

Install two 3/8"-16 threaded slide hammer bholts,
J-9539 with weights J-6585-01, into bolt holes in
ump _body and_ remove pump assembly from case
ifl%. 2)7T). (See illustration for location ‘of threaded
oles.

Remove and discard pump to case seal and gasket.

Remove forward clutch assembly and turbine shaft
from transmission (fig. 28T).

Remove forward clutch hub to direct clutch housing
thrust washer, 1f it did not come out with forwar
clutch housing assembly.

Remove direct clutch assembly (fig. 29T).
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7A-70 AUTOMATIC TRANSMISSION

Fig. 30T--Removing Front Band

8. Remove front band assembly (fig. 30T).
9. Remove sun gear shaft (fig. 31T).

Check Rear End Play as Follows (Fig. 32T)

a. Install J-9539 or a 3/8"-16 threaded bolt into an
extension housing attaching bolt hole (fig. 32T).

h. Moun{ a dial iﬁdgcator on bolt and index with
end of output shaft.

¢. Move output shaft in and out_to read end play.
End play should be from ,007"-.019". Selective
washer controlling this end play is a steel washer
havm% 3 lugs that is located between output
shaft thrust washer and rear face of transmis-
Sion case.

If a different washer thickness is required to bring end
Pla within sFecmcatlon, it can be selected from the
olfowing chart.

10. Remove center support to case bolt (fig. 33T), using
a 3/8" 12-point thin wall deep socket.

11 Remove intermediate clutch backing plate to case
snap ring.

Fig. 31T-Removing Sun Gear Shaft

DIAL INDICATOR

J-9539

Fig. 32T--Checking Rear Unit End Play

REAR END WASHER THICKNESS

Thickness

.074
.082
.090
.098
.106
114

-.078
-.086
-.094
-.102
-.110

118

Identification
Notches and/or Numeral

[N [0] 1= 1
1Tab Side.....cccoenrnnennn. 2
2Tab Side.....ccccvvvvvnnnneen 3
1Tab O.D..cccvvrvveeeeeeeee 4
2Tabs O.D....cccccevvvvvrrennnn 5
3Tabs O.D..cccvvvvveeeeeeene 6
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Fig. 33T~Removing Center Support Bolt

12.  Remove intermediate clutch backlnP late, threer(
gom)posmon and three (3) steel clutch plates (

13. Remove intermediate clutch plates.

a. (All except CY Model) Remove three (3)
composition, three (3) steel clutch plates and one
waved steel plate.

b. ¥CY Model) Remove two (2) composition and
hree (3) steel clutch plates.

14, Remove center support to case retaining snap ring
(fig. 35T).

15. Remove entire gear unit assembly by I|ft|ng with
ear assembly ‘nstalling and removing odlng
ool J-21795 with J-95397slide hammer (fig. 367T).

Fig. 34T~Removing Intermediate Backing Plate and
Clutch Plates

AUTOMATIC TRANSMISSION 7A-71

Fig. 35T-Removing Center Support to Case Retaining

Snap Ring

Fig. 36T-Removing Center Support and Gear Unit

from Case
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16.
17,
18,

19.
2.

>

SELECTIVE WASHER

Fig. 37T~Removing Selective Washer

Remove shaft to case thrust washer from rear of
output shaft or inside case.

Place gear unit assembly, with output shaft facing
down fhrough hole in wark bench.

Remove rear unit selective washer from transmis-
sion case (fig. 37T).

Remove center support to case spacer (fig. 37T-A).
Remove rear band assembly (fig. 38T).

CENTER SUPPORT |
TO CASE SPACER |

# LOCATE SPACER GAP

ADJACENT TO
1 BAND ANCHOR PIN

Fig. 37T-A--Removing Center Support to Case Spacer

Fig. 38T-Removing Rear Band

Fig. 39T-Removing Center Support AssemDly
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THRUST WASHER

ROLLER CLUTCH
ASSEMBLY

REACTION
CARRIER

SUN
GEAR

PLASTIC GEAR
RING

OUTPUT
CARRIER

CONSTANT BLEED
ORIFICE PLUG

Fig. 40T--Removing Center Support Thrust Washer Fig. 41T-Removing Reaction Carrier and Roller
Clutch from Output Carrier

Disassembly of Gear Unit Assembly

NOTE: CL Model ispur, gear52 disassembly
procedure is identical as illustrated. NOTE: One race may have been removed
L Remove center support assembly (fig. 39T). with center support.

2. Remove center support to reaction carrier thrust 4 Remove reaction carrier and roller clutch assembly
(fig. 41T). Lift roller clutch assembly out of carrier.

washer (fig. 40T).
3. Remove center support to sun gear races and thrust 5. Remove front internal gear ring from output
carrier assembly.

bearing.
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7A-74 AUTOMATIC TRANSMISSION

10.

11
12

13,

14,
16,

Fig. 42T -Removing Sun Gear

Remove sun gear (fig. 42T).

Remove reaction carrier to output carrier thrust
washer.

Turn assembly over and place main shaft through
hole in work bench,

Remove "0" ring from output shaft of models that
use an "0" ring.

Remove output shaft to output carrier snap ring
(fig. 43T).
Remove output shaft,

Remove output shaft to rear internal gear thrust
bearing and two (2) races.

Remove rear internal gear and mainshaft (fig. 44T).
NOTE: Do not drop bearings.

Remove rear internal gear to sun gear thrust
bearing and two (2) races.

If necessar)(, remove rear internal gear to mainshaft
snap ring, to remove mainshaft (fig. 45T).

Fig. 43T-Removing Output Shaft to Carrier Snap
Ring

REAR INTERNAL GEAR

MAINSHAFT

Fig. 44T—Removing Rear Internal Gear and
Mainshaft
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Speedometer Drive Gear Replacement

If removal and installation or replacement of the
speedometer drive gear is necessary, proceed as follows:

Nylon Speedometer Drive Gear

1
2.

Depress cIi[) and slide speedometer drive gear off
output shaft (Fig. 46T).

To install, ﬁlace_ clip (square end toward flange of
shaft) into hole in_output shaft (fig. 47T). A|I%]n slot
in speedometer drive gear with clip and install gear.

NOTE: The n%/Ion speedometer drive gear is
installed at the factorY only, ALL Service
replacement speedometer drive gears are
STEEL. When replacing the nylon Speedome-
ter drive gear with a steel gear, discard the
retaining Clip and refer to Step "2" of steel
speedometer drive gear installation.

Steel Speedometer Drive Gear

1

Install s[)eedometer drive gear_ remover Tool
J-21427-01 and J- 9539 bolts with J-8105 or suitable
puller on output shaft, and remove speedometer
drive gear (fig. 47T-A).

Install new steel speedometer drive gear and drive
to location (5-43/64" below end of output shaft for
all models except "CA" and "CR") (11 29/64 below
end of output shaft for models "CA" and "CR")

using J-5590 (fig. 47T-B).

INTERNAL GEAR

SNAP RING
MAIN SHAFT

Fig. 45T—Removing Rear Internal Gear to Main
Shaft Snap Ring

AUTOMATIC TRANSMISSION 7A-75

NYLON
SPEEDOMETER
DRIVE GEAR

NYLON SPEEDOMETER
DRIVE GEAR CLIP

Fig. 46T~Removing Speedometer Drive Gear

SPEEDOMETER DRIVE
GEAR CLIP

Fig. 47T~Installing Speedometer Drive Gear Clip

GOVERNOR ASSEMBLY

All components of governor assembly, with exception of
driven gear, are a select fit and each assembly is
calibrated. The governor, including the driven gear, is
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7A-76 AUTOMATIC TRANSMISSION

Fig. 47T-A--Removing Steel Speedometer Drive Gear

serviced as a complete assembly. However, the driven
gear can also be serviced separately.

It is necessary to disassemble governor assembly in order
to replace driven gear. Disassembly may also be
necessary due to foreign material causing improper
operation. In such cases, proceed as follows:

INSTALLER

SPEEDOMETER
GEAR

Fig. 47T-B--Installing Steel Speedometer Drive Gear

Fig. 48T--Governor--Exploded

Disassembly

L Cut off one end of each governor weight pin and

remove pins, governor thrust cap, governor weights,

and springs. Governor wei(?hts are interchangeable
from side to side and need not be identified. (Fig.
48T).

2. Remove governor valve from governor sleeve. Be
careful not to damage valve.

3. Perform following inspections and replace governor
driven gear, if necessary.

Inspection

L Wash all parts in cleaning solvent, air dry and blow
out all passages.

2. Insi)_ect governor sleeve for nicks, burrs, scoring or
galling.

3. Check governor sleeve for free operation in bore of
fransmission case.

4. InsP_ect governor valve for nicks, burrs, scoring or
galling.

5. Check governor valve for free operation in bore of
governor sleeve.

6. Inspect governor driven gear for nicks, burrs, or
damage.

1. Check Povernor driven gear for looseness on
governor sleeve.

8. Inspect governor weight springs for distortion or
damage.

9. Check governor weights for free operation in their
retainers.

10. Check valye operatin? at entry (.020" minimum)
with a feeler gage, holding governor as shown with
governor weights extended completely outward (fig.
48T-A).

11 Check valve opening at exhaust (.020" minimum)

with a feeler ‘gaugé, holding governor as shown
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Fig. 48T-A--Checking Valve Opening With Weights
Outward

va;)ith governor weights completely inward (fig. 48T-

Governor Driven Gear Replacement

To facilitate governor repair in the field, a governor
driven gear_and replacement pins are avajlable  for
service use. The service package contains a nylon driven

Fig. 48T-B-Checking Valve Opening With Weight
Inward

AUTOMATIC TRANSMISSION 7A-77

gear, two governor weight [etainingi pins and one
governor gear retaingr split pin, Relo acement of gear
must be pérformed with care in the following manner:

1 Drive out governor gear retaining split pin usin
small puncrg(fig. 49T)9 S !

2. Support governor on 7/64 inch plates installed in
exhaust Slots_of governor sleeve, place in arbor
plress, and with a long punch, press gear out of
sleeve,

3. Caref,ully clean _governor. sleeve of chips that
remain from original gear installation.

4. Support giovernor on 7/64 inch plates installed in
exhaust slots of sleeve, position new gear in sleeve
and, with a suitable socket, press gear into sleeve
until nearly seated. Carefully remove any chips that
may have shaved off qear hub and press gear in
until it bottoms on shoulder.

5. A new pin hole must be drilled through sleeve and
Hear. Locate hole position 90 degrees Trom existing
ole, center punch_and then,” while supportmg
governor in press, drill new hole through sleeve an
gear using a standard (L/8 inch) drill.

6. Install split retaining pin.
7. Wash %overnor assembly thoroughly to remove any
chips that may have collected.

Assembly

L Install governor valve in bore of governor sleeve,
large end first.

2. Install governor weights and springs, and thrust cap
on governor Sleeve.

3. Align pin holes in thrust cap, governor weight

Fig. 49T~Removing Governor Gear Retaining Pin
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Fig. 50T-Front Servo Assembly-Exploded View

assemblies and governor sleeve, and install new 4. Remove washer, spring, and spring retainer.
pins. Crimp both ends of pins to prevent them from

falling out. . _ 5. Check governor valve for free movement in
4, Check governor weight assemblies for free governor sleeve.
operation on pins.

Front Servo Parts Inspection Inspection

NOTE: See figure 52T. Do not remove the
teflon oil seal rings from the rear accumula-

NOTE: See flpur_e 50T. Do not remove the tor piston, unless the oil seal rings require
teflon oil seal’ ring from the front servo

piston unless_ the “oil seal ring requires

replacement. For service, the oil Seal ring is

aluminum.

L Inspect servo pin for damage.
2. Inspect piston and oil ring for damage.
3. Check fit of servo pin in piston and case bore.

Rear Servo Assembly

Disassembly

L Remove rear_accumulator piston from rear servo
piston (fig. 50T-A).

2. Remove "E" ring retaining rear servo piston to
servo pin (fig. 51T).

3. Remave rear servo piston and seal from servo pin Fig. 50T-A-Removing Rear Accumulator Piston from
(f|g 52T) (EXplOded V|eW.) Rear Servo Piston
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Servo Pin

replacement. If the teflon inner oil seal ring
(small diameter) requires replacement, for
service, use the ‘aluminum oil seal ring Part
Number 8623671 or equivalent.

The rear accumulator piston, large diameter
ring groove depth, is machined Shallower to
take fhe large teflon oil seal rmgz. If this rm%
requires replacement use Ongl',)é he teflon of
seal ring, Part Number 8627153 or equivalent.

L Inspect freedom of accumulator rings in pinston
grooves.
2. Inspect fit of servo pin in servo piston in case hore.
3. Inspect servo pin for scores or cracks.
4. Inspect accumuylator and servo pistons for scoring,
cracks or porosity.
Assembly
L Install spring retainer cup side down, spring and

2.
3.

washer on servo pin.

Install servo pin, retainer, spring, and washer, into
bore of servo piston and secure with "E" ring.

Install oil seal ring on servo piston, if removed.

Install outer and inner oil rings on accumulator
Bus%on, If removed, and assemblé into bore of servo
Iston.

CONTROL VALVE, DISASSEMBLY,
INSPECTION AND RE ASSEMBLY (Fig. 55T)

Disassembly

1

2.
3.

Position control valve assembIY with cored face up
and accumulator pocket nearest operator.

Remove manual valve from upper bore.

Install Special Tool J-21885, on accumulator piston
and remove retaining ring (fig. 53T).

o &~

AUTOMATIC TRANSMISSION 7A-79

Eelle%ove front accumulator piston and spring (fig.

On the right side adjacent to the manual valve,
remove the 1-2 valve train as follows:

a. (Model CY) Remove retaining pin, 1-2 modula-
for bushln{;, 1-2 valve spring, 1-2 modulator
valve and I-2 shift valve.

b. E:Models CA, CF, CJ, CR, CL, CM, CK, CZ and
S) .Remove retaining pin, 12 modulator
bushing, 1-2 regulator valve, 1-2 requlator
spring, 1-2 detent valve, and 1-2 shift valve.

From next bore down, remove retaining pin, 2-3
shift valve si)rlng modulator valve bushing, 2-3
rrg]ofdtulaltor valve, 32 intermediate spring, and 2-3
shift valve.

From next bore down remove retaining pin, bore
plug, spring, spacer, and 3-2 valve.

At other end of assembly, top bore, remove

retaining pin and bore plug, detent valve, detent
regulator valve, spring and spacer.

From the next bore down, remove the 12

accumulator valve train as follows:

a. (Models CA and CS) Remove the grooved
retaining pin, bore plug, 1-2 accumulator valve
and spring.

b. (Models CR, CK and CL{ Remove the grogved

retaining pin, bore plug, 1-2 accumulator valve.

¢. (Models CF, CJ, CM, CZ and CY) Remove the
?rooved retaining pin, bore plug, 1-2 accumula-
or secondary spring and 1-2 accumulator valve.

Inspection

NOTE: See figure 54T. Do not remove the
teflon_ oil seal Ting from_ the front accumula-
tor piston unlessthe oil seal ring requires
reptlacement. For service, the oil seal ring is
cast iron.

Inspect all valves for scoring, cracks and free
movement in their respective bores.

Inspect bushings for cracks, scratches or distrotion.
Inspect body for cracks, or scored bores.
Check all springs for distortion or collapsed coils.

Inspect accumulator piston and oil seal ring for
damage.

Reassembly

1
2,
3,

Install front accumulator spring and piston into
valve body.

Install, Special Tool J-21885 and compress spring
and piston and secure with retaining "E" ring.

Install the 1-2 accumulator valve train into the
lower left hand bore as follows:

a.  (Model CM) Install the 1-2 accumulator spring
and 1-2 accumulator valve, stem end out, into
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RETAINING
“E" RING

SERVO PISTON \

SERVO PIN
Fig. 52T--Rear Servo and Accumulator Assembly -Exploded View
J-21 885 .
ACCUMULATOR View
PISTON
h. EModeIs CR, CK and CL), Install 1-2 accumula-
or valve stem end out, into hore. Place hore

plug into  valve bore and install grooved
retaining ﬁln from cast surface side of the valve
body,_with the (‘;roove entering the pin holes
last. TaP pin with a hammer “until flush with

Fig. 53T-Installing Compressor Tool to Front

Accumulator Piston Case surrace.
bore. Place the bore_plug into valve bore and C ﬁl}/lodels CA, C|F G, |CM CZ anéi CY) Igstall
install grooved retalnln pin from the cast e 12 accumulator valve, stem end out, and 12
surface 5|de of th eva ve %ody, with the grooves accumulator secondary_ spring, Install the bore

ug and compress spring un il grooved retain-
entering the pin hole last. Tap pin With a p . pin can pelnseptedgfrom ﬁe cast surface

hammer until flush with cast surface. ge of the valve body. Install refaining pin with
the grooved end entering the pin hole last and
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o

10.

23 4 5 0 / ~
|« ( | sfelsdsQ = 3 el FJ

//// 14 15 16 17

/ MODEL CA-CS

\' 14 15 16
n

MODELS CR, CK & CL

%
14 15 29 16
MODELS CF,CJ, CY,CM & Cz

Manual Valve 9a. 1-2 Modulator Valve
Retaining Pin 10. 1-2 Regulator Valve
Bore Plug Spring

Detent Valve 10a. 1-2 Modulator Valve
Detent Regulator Spring

Valve 11 1-2 Regulator Valve
Spacer 12. 1-2 Modulator
Detent Regulator Bushing

Valve Spring 13. Retaining Pin

1-2 shift Valve 14. Retaining Pin

1-2 Detent Valve 15. Bore Plug

16.

17.

18.
19.

20.
21.

AUTOMATIC TRANSMISSION 7A-81

Q:=Q

1-2 Accumulator
Valve

1-2 Primary
Accumulator Spring
2-3 Shift Valve

3-2 Intermediate
Spring

2-3 Modulator Valve
2-3 Shift Valve
Spring

Fig. 55T--Control Valve Assembly -Exploded View

tap in place until flush with cast surface of the
valve hody.

In next bore up, install detent sprinc_i and spacer.
gcl%mgéers)s spring and secure with small screwdriver

Install detent regulator valve, wide land first.
Install detent valve, narrow land first.

Install bore plug (hole out?, depress spring by
pressing in on ‘plug, install retaining pin,” and
remove screwdriver,

In lower right hand bore, install 3-2 valve.

Install, 3-2 spring, spacer, bore plug (hole out) and
retaining pin.

In next hore up, install the 2-3 shift valve, open end

12
13
14,

out, into the hore and install 3-2 intermediate

spring.

Install 2-3 modulator valve into bushing and install
both parts into valve body bore.

X33S ssjbhbk) '

18 19 2 2
92549’ SZES) mﬁ%zﬁze

22

23.
24.
25.
26.
27.
28.
29.

2-3 Modulator
Bushing
Retaining Pin
3-2 Valve

Spacer

3-2 Valve Spring
Bore Plug
Retaining Pin

1-2 Accumulator
Valve Sec. Spring

Install 2-3 valve spring and retaining pin.
In next bore up, install 1-2 valve, stem end out.
(Model CY) Install the 1-2 vaIvelsfring and 1-2

a.

b.

modulator” valve into the
bushing, aligning the spring in the bore of the
modulator valve. Install parts into the valve

body hore.

E:Models CA, CM, CF, CJ, CK, CR, CS, CL and

Z) Install the 1- 2 requlator valve

ermIg and 1-2 detent valve open_hofe first into
the T2 modulator bushing, afigning the spring
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Fig. 56T-Installing Detent Regulator Valve and
Detent Valve

in the bore of the detent valve. Install the parts
in the valve body bore.

15. Compress _bushing against spring and install
retaining pin.

16. Insﬁ%ll manual valve with detent pin groove to the
right.

Oil Pump Disassembly, Inspection and
Assembly

Disassembly

1 Place oil Pump assembly in hole in bench or
holding fixture, J-6116 with J-21364 adapter.

VENT

CONVERTER

COOLER
RETURN

TO
COOLER

REVERSE

DRIVE

MODULATOR OR
INTERMEDIATE

Fig. 57T--Pump Body Oil Passages

DRIVE MODULATOR OR
INTERMEDIATE
REVERSE

EXHAUST

TO
COOLER

INTAKE

COOLER
RETURN

BREATHER
HOLE

CONVERTER LUBE

PRESSURE REGULATOR

FEED HOLE VENT COVER-PUMP

Fig. 58T-Pump Cover Oil Passages

2. Compress requlator boost valve bushing against
pressure regulator sprmg and remove shap"ring,
using J-5403 pliers (fig. 60T).

3. Remove regulator boost valve bushing and valve.

4. Remove pressure regulator spring.

Remove requlator valve_ spring retainer and
spacer(s), if present (fig. 61T).
6. Remove pump cover to body attaching bolts.
Remove pump cover from body.

8. Remove retaining pin_and bore plug from pressure
regulator bore (fig. 62T).

9. Remove hook type oil rings from pump cover.

10. Remove pump to forward clutch housing selective
washer.

11 Mark drive and driven gears for reassembly in
same_position and remove from the pump body.
See figure 63T.

Inspection of Pump Body and Pump Cover

NOTE: A solid type pressure regulator valve
must only be used in a pump Cover with a
sauared off pressure re?ulator boss. See figure
64T. A pressure regulator valve with oil holes
and oritice cup plug may be used to service
either type pump cover.

L Inspect drive and driven gear pocket and crescent
for'scoring, galling or other damage.

o

~
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PRESSURE REGULATOR VALVE-
PRESSURE REGULATOR SPACER
SPRING RETAINER WASHER-,

PRESSURE REGULATOR SPRING

PRESSURE BOOST VALVE

PRESSURE BOOST BUSHING
SNAP RING

AUTOMATIC TRANSMISSION 7A-83

RETAINING PIN
BORE PLUG

PUMP COVER
THRUST WASHER

PUMP OIL SEAL RING -
(CAST IRON)

TEFLON OIL SEAL RING

Fig. 59T~Pump Cover-Exploded View

REGULATOR BOOST VALVE
BUSHING AND VALVE

SNAP RING

REGULATOR SPRING

PUMP ASSEMBLY

Fig. 60T-Removing Pump Regulator Valve Snap Ring

2.

© oo

Place pump gears in pump body and check pum
body Fe)lce Po 8ear facepcleaeance %should be _ogos--p.
.0035")(fig. 65T).

Check face of pump body for scores or nicks.
Check oil passages (fig. 57T).

Check for damaged cover bolt attaching threads.
Check for overall flatness of pump hody face.

Check bushing for scores or nicks. If replacement is
necessary, proceed as follows:

a. Using Tool J-21465-17 and driver Handle J-8092
remove bushing.

b. From front side of pump, using J-21465-17 and
driver Handle J-8092 install néw bushing flush
to .010" below gear pocket face.

Insi)ect ,Pump attaching holt seals for damage,
replace it necessary.

Inspect pump cover face for overall flatness.
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10.
11

12
13.

SPRING RETAINER
WASHER

-PRESSURE REGULATOR
SPACER

REGULATOR VALVE

PUMP ASSEMBLY

J-6116

Fig. 61T~Removing Pressure Regulator Valve

Check for scores or chips in pressure regulator hore.

Check that all passages are open and not
interconnected (fig. 58T).

Check for scoring or damage at pump gear face.

Inspect stator shaft for damaged splines, or scored
bushmgs. If replacement of “bushing is necessary
proceed as follows:

Front

a. With Pump cover_and stator shaft properly
supported, using Tool J-21465-15, with slide
hammer tool J-2619, and adapter Tool J- 2619-4
remove bushing.

b. Using Tool J-21465-3 with Driver Hangle J-8092
press or drive replacement bushing into place
until tool bottoms.

Rear

upported

¢. With pump and stator shaft properly s
l e Tool

usm% ool J- 21465-15, with ‘slide h
J-2619 and adapter tool J-2619-

bushing.
d. Using Tool J-21465-2 with Driver Handle
J-8092, pressor drive replacement bushing into
place until tool bottoms.

remove

14, Inspect oil ring grooves for damage or wear.

15. Inspect selective washer thrust face for wear or
damage.

16. Inspect pressure_regulator and boost valve for free
operation in their respective hores.

17 Inspect pump cover for open 1/8" breather hole
(fig- 58T§).

Assembly

L Install drive and driven pump gears with alignment

PUMP
BODY

RETAINING
PIN

BORE PLUG

PUMP COVER

Fig. 62T-Installing Pressure Regulator Retaining Pin
and Bore Plug

PUMP DRIVE GEAR
(TANGS UP)

PUMP
DRIVEN
GEAR

Fig. 63T-Installing Pump Drive Gear

marks up into pump body (fig. 63T) drive gear
tangs up.

Protect stator shaft and install pump cover in vise.

Install spacerfsz If used, retainer and spring, into
pressure regulator bore (fig. 59T).

Install pressure regulator valve from opposite end

" of bore, stem end first,

Install boost valve into bushing, stem end out, and
install both parts into pump cover by compressing
bushing against spring.
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12,
13,

PUMP COVER

FOR IDENTIFICATION-
SQUARED OFF PRESSURE
REG. BOSS.

Fig. 64T-Pressure Regulator Valve Identification

Install retaining snap ring.

Install, pressure regulator valve bore plug and
retaining pin into opposite end of bore.

Install previously selected front unit selective thrust
washer over pump cover delivery sleeve.

Install two (2) hook type oil seal rings.

Assemble pump cover to pump body with attaching
bolts (fig. 65TA).

POTE: Leave bolts one turn loose at this
ime.

To align the pumB body and_cover, place the pump
assembly, less rubber Seal _rln%, upside down into
the pump hore of the case (fig. v6T).

Tighten pump cover bolts to 18 foot pounds.
Remove pump assembly from case hore.

Install pump to case "O" ring seal.

FORWARD CLUTCH DISASSEMBLY,
INSPECTION AND ASSEMBLY

Disassembly

1

Place forward. clutch assembly with_turbine shaft
through hole in hench or Holding Fixture J-6116,
and remove forward_clutch housing to direct clutch
hub snap ring (fig. 67T).

Remove direct clutch hub.
6F5€8eTrT;ove forward clutch hub and thrust washers (fig.

Remove five (5) radial grooved composition and
five (5) steel clutch plates.

If necessary place forward clutch and turbine shaft
in arbor press and remove turhine shaft (fig. 69T).

AUTOMATIC TRANSMISSION 7A-85

- ' Fig. 65T-Checking Pump Body Face to Gear Face

Clearance

PUMP
COVER

PUMP
BODY

Fig. 65TA—Aligning Pump, Cover to Pump Body

6. Using J-4670 clutch spring compressor in arbor

press. with Adapter J-21664, compress spring
retainer and remove snap ring (flg. 70T).

7. Remove spring retainer and sixteen (16) clutch

release springs.

OVERHAUL MANUAL



7A-86 AUTOMATIC TRANSMISSION

Fig. 66T-Installing Pump Cover to Pump Body

Fig. 67T-Removing Forward Clutch Housing to Direct
Clutch Hub Snap Ring

NOTE: Keep springs separate from direct
clutch release springs.

8. Remove forward clutch piston.

9. $1eTn}ove inner and outer clutch piston seals (fig.
10. Rembve center_piston seal from forward clutch
housing (fig. 72T).

Inspection

L Inspect composition-faced and steel clutch plates

ro

FORWARD
CLUTCH HUB

THRUST
WASHERS

FORWARD CLUTCH
HOUSING

Fig. 68T-Removing Forward Clutch Hub and Thrust
Washers

Fig. 69T -Removing Turbine Shaft from Forward
Clutch Housing

for signs of burning, scoring or wear.

Inspect sixteen (16) springs for collapsed coils or
signs of distortion,

Inspect . clutch hubs for worn splines, proper
|lubrication holes or scored thrust faces.

Inspect piston for cracks.

Inspect clutch housing for wear, scoring, open oil
passages and free operation of ball check.

Inspect turbine shaft.
a, InsCPect for open lubrication passages at each
end.
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Fig. 70T-Removing Forward Clutch Spring Retaining
Snap Ring

b. Inspect splines for damage.
¢. Inspect ground bushing journals for damage.
d. Inspect shaft for cracks or distortion.

NOTE: Turbine shaft and clutch housing are
serviced separately. Shaft may be removed
from housing by u_sm% a suitable size socket
in-an arbor press (fig. 59T).

Assembly (fig. 72T)

NOTE: The Turbo Hydra-Matic forward and
direct clutch pistons have identical inside and
outside diameters. It is possible to reverse the
pistons during reasembly, therefore, care
should be exercised to “make certain the
proper piston be installed_ in the clutch
assemblies. As shown in Figure 89T, the
gt‘]reect t?éllﬁtCh piston can be idéntified by the

. Place new inner and outer oil seals on clutch piston,
lips face away from spring pockets (fig. 71T).

Place a new center seal on clutch housing, lip faces
up (fig. 72T7).

NOTE: Apply automatic transmission oil to
all seals and clutch plates.

Place seal Protector Tool J-21362, over clutch hub
and install outer clutch piston seal Protector
J-21409, into clutch drum and install _piston,
rotating piston on drum until seated (fig. 74T).

10,

AUTOMATIC TRANSMISSION 7A-87

CLUTCH OUTER SEAL

Fig. 71T-Removing Forward Clutch Piston Outer Seal

Fig. 72T-Removing Forward Clutch Center Seal

Install sixteen (16) clutch release springs into
pockets in piston.

Place spring retainer and snap ring on springs.
Compress s]grings in__arbor press, usin? clutch
?ﬁ]n&pressor 00ls J- 4670 and J-21664, install snap
If removed, install turbine shaft in forward clutch
housing, using arbor press.

Install forward clutch hub washers on forward
clutch hub. Retain with petrolatum.

Place forward clutch hub into forward clutch
housing.

Oil and install five (5) radial grooved composition
and four &4) flat steel and one (gl) waved steel clutch
plate (plate with "U" notches) starting with waved
steel and alternating composition and steel clutch
plates (fig. 757).
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FORWARD CLUTCH
ASSEMBLY

PLATES (5) THRUST
WASHERS

Fig. 73T~Forward Clutch Assembly-Exploded View

Fig. 74T—Installing Forward Clutch Piston
Fig. 75T—Installing Forward Clutch Composition and

Steel Plates
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Fig. 76T--Installing Forward Clutch Housing to Direct
Clutch Hub Snap Ring

CAUTION: Do not confuse theflat steel clutch
plate fplate with V" notch) with the waved
steel clutch plate (plate with "U™ notch).

NOTE: Radlallyf grooved composition clutch
plates are installed at the factorY only. All
service composition plates have the smooth
surface configuration.

AUTOMATIC TRANSMISSION 7A-89

FORWARD CLUTCH ASSEMBLY

PUMP ASSEMBLY

Fig. 77T-Air Checking Forward Clutch Assembly

11 Install direct clutch hub and retaining snap ring
(fig- 76T).

12. Place forward clutch housing on pump__delivery
sleeve and air check clutch opération (fig. 77T).
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SNAP RING

INTERMEDIATE CLUTCH RETAINER

INTERMEDIATE CLUTCH OUTER RACE

INTERMEDIATE ROLLER CLUTCH

DIRECT CLUTCH HOUSING
AND RACE ASSEMBLY

DIRECT CLUTCH CENTER SEAL

DIRECT CLUTCH OUTER S£AL

DIRECT CLUTCH INNER SEAL

DIRECT CLUTCH PISTON

DIRECT CLUTCH PISTON RELEASE SPRINGS

DIRECT CLUTCH SPRING RETAINER
SNAP RING

Fig. 78T~Direct Clutch and Intermediate Roller Assembly

DIRECT CLUTCH AND INTERMEDIATE
ROLLER DISASSEMBLY,

INSPECTION AND ASSEMBLY

Disassembly
L Remove intermediate roller assembly retainer snap
ring and retainer (fig. 79T).
2. Remove roller outer race and roller assembly.

3. Turn unit over and remove backing plate to direct
clutch housing snap ring (fig. 80T).

4, Remove direct clutch backing plate, composition
plates, steel clutch plates and waved steel plate.

NOTE: No waved steel plate used in CY
model.

5. Using clutch compressor Tool J-4670 and J-21664,
compress sPrlng retainer in arbor press and remove
snap ring (fig. 81T).

6. Remove retainer and fourteen (14) piston release
springs.

NOTE: Keep springs separate from forward
clutch release springs.

Remove direct clutch piston (fig. 82T).

Remove outer seal from piston.

Remove inner seal from piston.

Remove center piston seal from direct clutch
housing.

—
o

Inspection

L Inspect roller assembly for popped or loose rollers.

2. Inspect inner cam and outer race for scratches or
wear.

3. Inspect clutch housing for cracks, wear, proper
opening of oil passages or wear on clutch plate
drive lugs.
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CLUTCH RETAINER

Fig. 79T~Removing Intermediate Clutch Retainer
Snap Ring

DIRECT CLUTCH BACKING PLATE

DIRECT CLUTCH
HOUSING

Fig. 80T--Removing Direct Clutch Backing Plate Snap

Ring

4. Inspect composition-faces and steel clutch plates for

sign of wear or burning.

5. Inspect backing plate for scratches or other
damage.

of ball check.

Assembly

NOTE: The Turbo Hydra-Matic forward and
direct clutch pistons have identical inside and
outside diameters. It is possible to reverse the

6. Insgect clutch piston for cracks and free operation

AUTOMATIC TRANSMISSION 7A-91

Fig. 81T"Removing or Installing Direct Clutch Snap
Ring

DIRECT CLUTCH
PISTON ASSEMBLY

DIRECT
CLUTCH
HOUSING

Fig. 82T-Removing Direct Clutch Piston Assembly

pistons during reassembly, therefore, care
should be exercised to ‘make certain the
proper piston be installed in the clutch

assemblies. As shown in Figure 89T, the
direct clutch piston can be identified by the
check ball. On CY model, the direct clutch

piston has 2 check halls.

1 Install a new inner clutch piston seal on piston with
lip facing away from spring pockets (fig. 84T).

2 Install a new outer clutch piston seal with lip facing
away from spring pockets (fig. 85T).

Install @ new center seal_on clutch housing with lip
of seal facing up (fig. 86T).

NOTE: Apply automatic transmission oil to
all seals and clutch plates.
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~

DIRECT CLUTCH
HOUSING

(1) WAVED
STEEL PLATE

(5) COMPOSITION PLATES
(4) FLAT STEEL PLATES
DIRECT CLUTCH BACKING PLATE
SNAP RING

Fig. 83T-Direct Clutch Assembly Exploded

CLUTCH INNER SEAL

Fig. 84T--Installing Direct Clutch Inner Seal

CAUTION:_ The direct clutch housing for the
CG, CF, CR, CS, and CY models use the 6
plate. clytch assembly. . This housing can be
Identified by the elimination of the inside
diameter chgmfer on the clutch plate end and/
or a groove In theface at the base of the tower
(fig. 87T). Should replacement of the direct
clutch housing become necessary, extreme care
must be taken in obtaining the Correct part for
the model involved.

Place seal protectors, Tools J-21362 Inner, J-21409
Outer, over hub and clutch hqu5|n1g and_install
clutch piston, with a rotating motion (fig. 88T).

Install sixteen (16) springs into piston.
Place spring retainer and snap ring on retainer,

Using an arbor press and Tool J-4670, with J-21664,
compress springs and install snap ring (fig. 82T):

Install direct clutch plates.

CLUTCH OUTER SEAL

Fig. 85T~Installing Direct Clutch Outer Seal

CLUTCH
CENTER SEAL

Fig. 86T-Installing Direct Clutch Center Seal

FOR IDENTIFICATION —

DIRECT CLUTCH HOUSING
FOR 6 PLATE CLUTCH PACK

DIRECT CLUTCH HOUSING
FOR 5 PLATE CLUTCH PACK

Fig. 87T-Direct Clutch Housing Identification

(Models. CA,_CL, CJ, CK and CM) oil and
nistall flvg (5% compostion, four (4) flat steel
ates_an 1) waved steel plate ("U

Rlotch), starting with the waved plate “and
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8.
9.

J-21362

J-21409

Fig. 88T-Installing Direct Clutch Piston

alternating composition and flat steel clutch
plates (fig. 90T).

(Model CY) oil and install six (6) comﬁosition
and six (6) flat steel plates, starting with a flat
steel plate and alternating composition and flat
steel clutch plates.

Models CF, CR, CG and CS) oil and install six
6; composition, five (5) flat steel plates and one
1) waved steel plate ("U" Notch), starting with
the waved plate and alternating composition and
flat steel clutch plates.

NOTE: Do not use radial grooved composi-
tion plates here.

Install clutch backing plate.
Install backing plate retaining snap ring (fig. 91T).

CHECK BALL

Fig. 89T-Forward and Direct Clutch Piston
Identification

AUTOMATIC TRANSMISSION 7A-93

DIRECT CLUTCH
BACKING PLATE

FLAT STEEL PLATES

COMPOSITION PLATES
WAVED STEEL PLATE

Fig. 90T-Install Direct Clutch Backing Plate,
Composition Plates, and Steel Plates

NOTE: Install rollers that may have come out
of the roller cage by compressing the
ener |zmg1 spring with forefmger and insert-
ing the roller from the outer side.

10. Turn unit over and install the intermediate clutch
roller assembly onto the intermediate clutch inner
cam (fig. 92T).

11 Install the intermediate clutch outer race with a
clock wise turning motion (fig. 92TA).

NOTE: Roller clutch is not released for CY
model.

“IRECT CLUTCH BACKING PLAk

DIRECT CLUTCH
HOUSING

Fig. 91T-Installing Direct Clutch Housing to Backing
Plate Snap Ring
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INTERMEDIATE CLUTCH
ROLLER ASSEMBLY

DIRECT CLUTCH HOUSING
AND CAM ASSEMBLY

Fig. 92T-Installing Intermediate Clutch Roller
Assembly

NOTE; Outer race should not turn counter-
clockwise after installation. (See Figure 93T).

12 Install intermediate clutch retainer and snap ring

(fig. 94T and 95T)

14. Place direct clutch assembly over center Sgpr[))ort

and air check operation of direct clutch (fig.

NOTE: If air is applied through reverse
?assage_, (right oil feed hole? it will escape
rom direct clutch passage (left oil feed hole).
This is considered normal. Apply air through
left oll feeg hole to actuate piston and move
direct clutch,

INTERMEDIATE CLUTCH
OUTER RACE

ROLLER
ASSEMBLY
INTERMEDIATE
CLUTCH

Fig. 92TA-Installing Intermediate Clutch Outer Race
to Direct Clutch

Fig. 93T-Intermediate Roller Clutch Rotation

Fig. 94T-Installing Intermediate Clutch Retainer

DISASSEMBLY, INSPECTION AND RE-
ASSEMBLY OF CENTER SUPPORT

Disassembly

1
2,
3.

Remove four %4) teflon oil seal rings from the
center support (fig. 97T).

C,omgress spring retainer and remove snap ring
(fig. 98T).
Remove spring retainer (Fi%. 98TA) and three (3)

clutch release Springs (Fig. 98TB).
Remove intermediate clutch spring quide (Fig.
98TC).

OVERHAUL MANUAL



AUTOMATIC TRANSMISSION 7A-95

Fig. 95T—Installing Intermediate Clutch Retainer
Snap Ring

5. Remove intermediate clutch piston (Fig. 98TD).
6. Remove inner and outer piston seal. Fig. 97T-Center Support and Oil Seal Rings

CAUTION: Do not remove three (3) screws
retaining roller clutch inner race 0 center
support.

Fig. 98T--Removing Intermediate Clutch Piston Snap
Fig. 96T-Air Checking Direct Clutch Assembly Ring
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SPRING INTERMEDIATE CLUTCH
RETAINER- SPRING GUIDE
Fig. 98TA—Removing Spring Retainer Fig. 98TC—Removing Intermediate Clutch Spring

Guide
INTERMEDIATE CLUTCH

RELEASE SPRING (3)

INTERMEDIATE
___PISTON

Fig. 98TB—Removing Clutch Release Springs CENTER SUPPORT

& RACE ASSEMBLY

Fig. 98TD—Removing Intermediate Clutch Piston
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SEAL RINGS
INTERMEDIATE CLUTCH
OUTER SEAL
INTERMEDIATE
CLUTCH PISTON
INTERMEDIATE CLUTCH |NTERMEDIATE CLUTCH
SPRING RETAINER SPRING GUIDE
Fig. 99T--Center Support Assembly-Exploded View
Inspection 7. Inspect piston for cracks.
L Inspect roller clutch inner race for scratches or 8. Inspect release springs for distortion.
indentations. Be sure lubrication hole is open. Be 9 Inspect support to_case for burrs or raised edges. If
issugepecr?n(?itgnﬁlole)eed plug orifice, (approx. .020 dia.), present, remove with a stone or fine sandpaper.
2. Inspect bushing for scoring, wear or galling. If ~ Assembly , ,
replacement is necessary, praceed as follows: 1 L_u?ncate_tﬁn(li mstfall nlewf inner and OL#ter seals .on
- D 1465-6 with Dri ) iston with lip_of seal facing away from sprin
a ruem‘(\]/eTgﬂ!sﬁir%gl.%SGWIth Driver Handle J-8092 Bocket i 108T and 01T} g away pring
b. From front side of center support, align 2 [Install inner seal protector, Tool J-21363, on center
elongated slot in the bushing mnthpgrnled_ho 6 support hub, install piston, indexing spring pockets
in the oil delivery sleeve clgsest to the piston. ofﬁnston Into cored areas of the center support (fig.
Using Tool J-21465-6 and Driver Handle J-8092. 1021). . . . .
drive’ bushln? squarely into the bore until the 3. Install intermediate clutch spring gquide (Fig.
bushing is Tlush to ".010" below top of oil 102TA).
delivery sleeve. . 4. Install three (3) release springs into holes of sqfing
3. Check oil ring grooves and teflon oil rings for guide. Space equally during assembly (Fig. 102TB)
damage. _ . 5. Place spring retainer and snap ring over springs
Hr?gTsEa:reAhl(golietr)\/lpl)ceecacsetnitr%rn support oil seal 6. Compress springs and install snap ring (fig. 1037).
4. Air check oil passages to be sure they are not inter- b {ﬂg“ﬂeﬂﬁﬁegﬁ%ggﬂkE¥p%§§“¢¥%h°¥ﬁ§akﬂ£?5£ﬂ
conneaed- _ removed. If the teflon ring was removed, install
5. Inspect piston sealing surfaces for scratches. four (4) hook type cast iron il seal rings
6. Inspect piston seal grooves for nicks or other 7. Air check operation of intermediate clutch piston

INTERMEDIATE
INNER SEAL

INTERMEDIATE CLUTCH
RELEASE SPRINGS

damage.

CLUTCH

AUTOMATIC TRANSMISSION 7A-97

ROLLER

ASSEMBLY
CENTER SUPPORT

ASSEMBLY
/

THRUST WASHER

(fig. 104T),
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CLUTCH INNER SEAL

Fig. 100T-Installing Intermediate Clutch Inner Seal

CLUTCH OUTER SEAL

Fig. 101T-Installing Intermediate Clutch Outer Seal

Inspection of Reaction Carrier, Roller
Clutch, and Output Carrier Assembly

L

Inspect band surface on reaction carrier for signs of
burning or scoring.

Inspect roller clutch outer race for scoring or wear.

Inspect thrust washer surfaces for signs of scoring
Or wear,

Fig. 102T-Installing Intermediate Clutch Piston

INTERMEDIATE CLUTCH

4,

SPRING GUIDE

Fig. 102TA— Installing Intermediate Clutch Spring
Guide

Inspect bushing for damage. If bushing is damaged,
reaction carrier must be replaced.

Inspect reaction carrier pinions for damage, rough
bearings, or excessive ilt.

Check pinion end play. Pinion end play should be
,009"-.024" (fig. 105T).

Inspect roller clutch for damaged rollers.
Inspect roller clutch cage and springs for damage.

Inspect front internal gear (output carrier) for
damaged teeth.
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11

12
13

INTERMEDIATE CLUTCH
RELEASE SPRING (3)

Fig. 102TB—Installing Intermediate Clutch Release
Springs

Fig. 103T--Installing Intermediate Clutch Piston Snap
Ring

Inspect output carrier. pinions for damage, rough
bearings or excessive tilt

Check pinion_end glay. Pinion end play should be
,009"-,024" (fig. 100T).

Inspect parking pawl lugs for cracks or damage.
Inspect output locating splines for damage.

14,

AUTOMATIC TRANSMISSION 7A-99

Fig. 104T--Air Checking Intermediate Clutch Pistol

Fig. 105T-Checking Pinions End Play

Inspect front internal gear ring for flaking (fig.
4219) g g g (fig

Pinion Replacement Procedure

L
2.

Support carrier assembly on its front face.

Using a 1/2 inch diameter drill, remove stake

marks from_the end of the pinion pin, or pins, to he

replaced. This will reduce the probability of

cracking the carrier when pinion pins are Eressed

?hut. Do, not allow drill to remove any stock from
e carrier.

Using a tapered punch, drive or press pinion pins
out of carrier (fig. 107T).

Remove pinions, thrust washers and roller needle
bearing.

Inspect pinion pocket thrust faces for burrs and
remove if present.

Install eighteen (18) needle bearings into each
inion using petrolatum to hold_bearings in place.
se pinion pin as guide (fig. 108T).

Place a bronze and steel washer on each side of
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Fig. 106T--Checking Output Carrier Pinion End Play

pinion so steel washer is against pinion, hold them
In place with petrolatum.

8. Place pinion assembly in position in carrier and
install & pilot shaft through rear face of assembly to
hold parts in place.

9. Drive a new pinion pin into place while rotating
?lnlon from front, heing sure that headed end is
lush or below face of carrier (fig. 109T).

10. Place a large punch in a bench vise to be used as an
anvil while staking opposite end of pinion pin in
three ?Iaces. Botfi ends of pinion pins must lie
below face of carrier or interference may occur,

OUTPUT SHAFT, REAR INTERNAL GEAR,
SUN GEAR AND SHAFT

Output Shaft

L Inspect bushing for wear or galling. If replacement
IS necessary, proceed as follows:

a. Thread Tool J-21465-16 into bushing and using
Slide Hammer J-2619, remove bushing.

Fig. 107T-Removing Planet Pinion Pin

PINION PIN
BRONZE WASHER
STEEL WASHER

HEADED END PLANET PINION

NEEDLE BEARINGS
STEEL WASHER

BRONZE WASHER

Fig. 108T-Planet Pinion Assembly-Exploded View

Fig. 109T- Installing Planet Pinion Pin

b. Usinﬂ Tool J-21465-1 with drive handle J-8092,
install bushing into place until tool bottoms.

2. Inspect bearing and thrust washer surfaces for
damage.

3, Inspect governor drive gear for rough or damaged
teeth.

4. Inspect splines for damage.
5. Inspect orificed cup plug in lubrication passage.
6. Inspect drive lugs for damage.

Inspection of Rear Internal Gear
1 Inspect gear teeth for damage or wear.
2. Inspect splines for damage.

3. Inspect gear for cracks.

Inspection of Sun Gear
L Inspect gear teeth for damage or wear.
2. Inspect splines for damage.

3. Be sure oil lubrication hole is open.

Inspection of Sun Gear Shaft
L Inspect shaft for cracks or splits.
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2. Inspect splines for damage.

3. Inspect bushings for scoring or galling. If necessary
to replace, proCeed as follows;

SUN GEAR SHAFT BUSHING-FRONT AND
REAR

Remove

With sun gear shaft properly supported, usin% Tool
J-21465-15, "with slide hammer and Adapter J-2619,
remove bushing.

Replace

Using Tool J-21465-5 with Driver Handle J-8092 press or
drive replacement bushing into place until tool bottoms.

INSPECTION OF MAIN SHAFT

L Inspect shaft for cracks or distortion.

2. Inspect splines for damage.

3. Inspect ground bushing journals for damage.
4. Inspect snap ring groove for damage.

5. Make sure that lubrication holes are open.

NOTE: If replacement of mainshaft s
required, make sure that the orifice cup plug
in the service mainshaft is removed.

INSPECTION OF FRONT AND REAR
BANDS, SUPPORT TO CASE SPACER

L Inspect lining for cracks, flaking, burring, or
looseness.

2. Inspect bands for cracks or distortion.,

3, IIngsgect end for damage at anchor lugs or apply
ugs.

INSPECTION OF CASE EXTENSION - ALL
EXCEPT CL MODEL

L Inspect bushing for excessive wear or damage. If
replacement is necessary, remove rear seal and with
extension housing properly supported, remove
bushing as follows’

a, SAII except CM and CL Model% Using tool
-22419, with Driver Handle J-8092, drive or
press replacement bushm% into place, flush to
010 below oil seal counter bore area. Stake
bushing, using tool J-21465-10. Stake marks to
be in bushingubrication grooves.

b. (CM Model) Using Tool J-8400-19 (or J-9640)
with Driver Hangle J-8092, drive or press
replacement bushing into place flush to 010
below oil seal counter hore area. Stake bushing,
usmg tool  J-21465-10 gor, J-8400-22). Stake
marks to be in bushing lubrication grooves.

2. Inspect gasket mounting face for damage.

AUTOMATIC TRANSMISSION 7A-101
3. Inspect housing for cracks or porosity.
4. Be sure rear seal drain back port is not obstructed.

INSPECTION OF CASE EXTENSION - CL
MODEL

L Inspect seal (case extension to case) groove for
damage.

2. Inspect for cracks, or porosity.
3. Inspect dowel pin in rear face for damage.

4. Inspect oil seal for damage. If replacement is
required, proceed as follows:

a. Pry oil seal from extension.

b. AFpIy non-hardening. sealer to outside of new
oil ‘séal, and install oil seal into case extension
using tool (J-24057) (see fig. MOT).

5. Inspect ball  bearing assemblies. If they are
galrlnaged, or if they “require cleaning, procéed as
ollows:

a.  Remove rear seal.
b. Remove snap ring.

c. Remove ball bearings and bearing sgace,r, using
a brass rod on the ‘outside race of bearing. An
arbar loress can be used if tool to press béaring
out Is focated on outer race of hearing.

cauTion: DO NOT locate against inner race
or balls.

d. Install ball bearing assembly and spacer,
bearing first.

e. Install ball bearing assembly and snap ring.
f. Install new rear oil seal.

INSPECTION OF MODULATOR AND VALVE

L Inspect modulator as,semblg for any signs of
bending or distortion (fig. 110T).

2. Inspect "O" ring seal seat for damage.

MODULATOR VALVE
MODULATOR ASSEMBLY
OIL RING

Fig. 110T -Modulator Assembly and Valve
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3.
4,

5,

6.

Apply suction to vacuum tube and check for
diaphragm leaks.

Check modulator bellows as outlined in Section 7 of
Service  Manual  (modulator _plunger is under
pressure - 16 |bs.). If bellows is damaged plunger
will have very little pressure.

Inspect modulator valve for nicks or damage.
Check freeness of valve operation in case hore.

INSPECTION OF MANUAL AND PARKING
LINKAGE

1
2
3.
4,
5

6.

Inspect parking actuator rod for cracks, or broken
spring retainerlugs (fig. 101T).

Inspect actuator spring for damage.
Inspect actuator for free fit on actuator rod.
Inspect parking paw! for cracks or wear.

Inspect manual shaft for damaged threads, rough
oil surface or loose lever.

Inspect inside detent lever for cracks or a loose pin.

1. Inspect parking pawl shaft if removed for damaged
retainer groove.

8. Insf)ect parking pawl return spring for deformed
coils or end.

9. Inspect parking bracket for cracks or wear.
10. Inspect detent roller and spring assembly.

INSPECTION OF CASE ASSEMBLY (FIGS.
112T AND 113T)
CAUTION: If the case assembly requires
replacement, make sure the center support-to-
case spacer is removed from the old case and
reinstalled in the new case.

L Inspect case assembly for cracks, porosity or inter-
connected passages.

2. Check for good retention of band anchor pins.
3. Inspect all threaded holes for thread damage.

Inspect intermediate clutch driven plate lugs for
damage or brinneling.

Fig. lIT-Manual and Parking Linkage-Exploded View
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OR INTERMEDIATE
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INTAKE
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RETURN
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Fig. 112T-Case-Front View Passage Identification

5. Inspect snap ring grooves for damage.

6. Inspect bore for governor assembly for scratches or
scoring.

7. Inspect modulator valve bore for scoring or
damage.

8. InsP,ect cup plug inside case for good staking and
sealing.

9. Inspect case bushing. If necessary to replace,
proceed as follows:

Case Bushing

Remove

With case properlg supported, using tool J-21465-8, with
Driver Handle J-8092, remove bushing.

Replace

Using tool J-21465-8 adaptor rlng J-21465-9, Driver
Handle J-8092, and extension J-21465-13, with [ube
passage facing front of transmission case, drive
rePIac,ement bushing into case until ,040 to 055 above
selective washer facé. Stake bushing with tool J-21465-10.
Stake marks to be in bushing lubrication grooves.

INSPECTION OF CONVERTER
L Check converter for leaks as follows (fig. 114T):
a. Install Tool J-21369 and tighten.
b.  Apply 80 psi air pressure to tool.
¢. Submerge inwater and check for leaks.

2. V(\)/Qgrck converter hub surfaces for signs of scoring or

AUTOMATIC TRANSMISSION 7A-103

DRIVE IETENT
EXHAUST
REVERSE INTERMEDIATE
fc\J? E VERSE
fEVERSE
IODULATOR 3R LO
NeRE="
INTERMEDIATE
| DDULATOR TCLUTCH
SVERNOR
ACCUMULA'
(INTERMEDIATE
CLUTCH
SERVO DIRECT

CLUTCH

Fig. 113T--Inspect Transmission Case

Fig. 114T-Air Checking Converter

Converter End Clearance Check (Figs. 114T-
A and 114T-B)

L Fully release collet end of Tool J-21371-8.

2. Install collet end of Tool J-21371-8 into converter
hub until it bottoms; then tighten cap nut to 5 Ib. ft.
(fig. 114T-A).

3. Install Tool J-21371-3 and tighten hex nut to 3 b,
ft. (fig. 114T-B).

4. Install Dial Indicator J-8001 and set it at “"zero"
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Fig. 114T-A-Loosening Collet on Tool J-21571-8

while_its plunger rests on the cap nut of Tool
J-21311-8,

5. Loosen hex nut while holding cap nut stationary.
With _the hex nut Joosened and holding Tool
J-21371-3 firmly against the converter hib, the
readln? obtained on the dial indicator will be the
converter end clearance. End clearance should be
less than .050". If the end clearance is .050" or
greater, the converter must be replaced.

ASSEMBLY OF REAR UNIT

L Install rear internal gear on end of main shaft.
2. Install rear internal gear retaining snap ring (fig.
157) g g snap ring (fig

3. Install sun gear to internal ?ear thrust races and
bearings a%alnst,mne_r face of rear internal gear as
follows, and retain with petrolatum.

a. Place large race against internal ?ear with outer
flange facing forward or up (fig. 117T).

Fig. 114T-B-Checking Converter End Clearance

b. Place thrust bearing against race.

¢. Place small race against bearing with inner
flange facing into bearing or down.

4. Install qutput carrier over mainshaft so that pinions
mesh with rear internal gear.

5 Place above portion of "build-up" through hole in
bench so that mainshaft hangs downward.

6. Install rear internal gear to output shaft thrust races
and bearings as follows and retain with petrolatum
(% 1187).

a. Place small diameter race against internal gear
with center flange facing up.

b. Place bearing on race.

¢. Place second race on hearing with outer flange
cupped over bearing.

7. Install output shaft into output carrier assembly
(fig. 1197).

8. Install output shaft to output carrier snap ring.
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SNAP
RING
SPEEDOMETER
DRIVE GEAR
FLANGED
THRUST
WASHER
ID. FLANGE O.D. FLANGE (METAL)
RACE RACE
REAR BEARING
INTERNAL
GEAR
0.D. FLANGE
RACE
I.D. FLANGE
RACE
SNAP RING
MAIN SHAFT
OuT PUT
CARRIER
I.D. FLANGE BEARING ASSEMBLY
RACE
THRUST WASHER
BEARING (NON-METAL)
FRONT INTERNAL
REACTION  GEAR RING
ROLLER CARRIER
SUN GEAR ASSEMBLY  ASSEMBLY
SUN GEAR
I.D. FLANGE SHAFT
RACE

Fig. 115T--Gear Unit Assembly-Exploded View

INTERNAL GEAR

SNAP RING

MAIN SHAFT

Fig. 116T-Installing Rear Internal Gear Snap Ring
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O.D. FLANGED RACE

I.D. FLANGED RACE
THRUST BEARING

Fig. 117T--Installing Rear Internal Gear to Sun Gear
Bearing and Races

FLANGED RACE

Fig. 119T--1nstalling Output Shaft

THRUST
BEARING
GEAR\RlNG
I.D. FLANGED
RACE
OUTPUT
CARRIER
Fig. 118T-Installing Rear Internal Gear to Output Fig. 120T--Installing Front Internal Gear Ring to
Shaft Bearing and Races Output Carrier
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10.

[N

12,
13

14,
15,

16.

11,

Fig. 121T-Installing Reaction Carrier

Install "O" ring on output shaft of models that use
an "0" ring.

Turn assembly over and support so that output
shaft hangs downward.

Install reaction carrier to output carrier thrust
washer with tabs facing down in pockets of output
carrier and retain with petrolatum.

Install sun gear 1.D. splines with chamfer down.

Install front internal gear ring over output carrier
(fig. 120T).

Install sun gear shaft with long splined end down.
Install reaction carrier (fig. 121T).

NOTE: When a_new output carrier and/or
reaction carrier is being installed and if the
front internal gear r|n% prevents assemply of

the carriers, replace the front internal gear
rings with the SERVICE ring.

Install center support to sun gear thrust races and
bearings as follows: (Retain with petrolatum).

a, Iﬂstfa%ll large race, center flange up over sun gear
shatft.

b. Install thrust bearing against race.
¢. Install second race, center flange up (fig. 122T).

AUTOMATIC TRANSMISSION 7A-107

SUN GEAR
SHAFT

I.D. FLANGED
RACE
THRUST BEARING

I.D. FLANGED
RACE

Fig. 122T-Installing Center Support to Sun Gear
Thrust Bearing and Races

17 Install rollers that may have come out of the roller
clutch ca?,e, by compressing the energlzm% spring
with forefinger and inserting roller from the outer
edge (fig. 1237).

18 Install roller clutch assembly (fig. 124T) into
reaction carrier.

Install center sugp,ort to reaction carrier. thrust
washer into recess in center support. Retain with
petrolatum (fig. 40T).

20. Install center support into roller clutch in reaction
carrier (fig. 125T).

Fig. 123T--Installing Roller into Roller Clutch Cage
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ROLLER CLUTCH
ASSEMBLY

Fig. 126T-A Modification of Service Case for Corvette
Models

NOTE: With reaction carrier held, center
support should only turn  counter-clockwise

after installation.
21, Install J-21795 on gear unit assembly to hold units
in place.

22. Install output shaft to case thrust washer tabs in
pockets (fig. 126T), and retain with petrolatum.

Fig. 124T-Installing Roller Clutch to Reaction Carrier

CASE MODIFICATION-CORVETTE
NOTE: Due to the configuration of the body
floor pan, it is necessary to modify the
standard Service Case when used “as a
replacement part for the Corvette.

Fig. 125T-Installing Center Support to Reaction
Carrier

THRUST WASHER
(METAL)

Fig. 126T-Installing Case to Output Shaft Thrust

Washer Fig. 127T—nstalling Parking Pawl Shaft Cup Plug
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Fig. 128T—Installing Parking Shaft Retaining Spring

Using a "C" Clamp, clamp the transmission case firmly
to a suitable bench, with the converter under pan
attaching face down, as shown in Figure 126T-A, (do not
damage ‘machined surface of the case).

Using a hacksaw, remove the two front manufacturing
lugs ,gone on, each side), as close to the wall of the case as
possible, using caution not to cut into the wall of the
case.

ASSEMBLY OF UNITS TO TRANSMISSION
CASE

NOTE: The first three steps can he omitted*af
the parts involved were not removed on
disassembly.

L Install parking pawl togth toward inside of case,
and parking pawl shaft (fig. 1277).

2. Install parking pawl shaft retainer clip (fig. 128T).

Fig. 129T--Installing Rear Band

10.

11,

AUTOMATIC TRANSMISSION 7A-109

Fig. 129T-A—nstalling Center Support to Case Spacer

Install parking pawl shaft cup plug and drive into
the case, “5'”? a 3/8 dia. rod, until the parking
pawl shaft botfoms on the case rib (fig. 127Tf.

Install parkinq pawl return spring, square end
hooked on pawl and other end on cage.

Install parking bracket with giuides over Parking
pawl using two attaching bolts, torque to 18 tt. Ibs.

Install rear band assembly so that two lugs index
with two anchar pins. Chéck to make sure band is
seated on lugs (fig. 1297).

Install the center support to case spacer against the
shoulder at the bottom of case sgllnes_ and the %%p
k))cated adjacent to the band anchor pin (fig. 1297-

CAUTION: Do not confuse, this spacer (.040"
thick and both sides fiat) with either the center
support to case snap rln%(on,e side beveled) or
the intermediate clutch backing plate to Case
snap ring (.093" thick and both Sidesflat).

Install proper rear selective washer (proper washer
determined by previous end play check) into slots
provided inside rear of transmission case.

Install complete gear unit assembly into case, using
Tool J-21795 (fig.” 130T).

Install center support to case retam,mgz snap ring

with bevel side UP' (flat surface a?alns the ‘center
support) and locating gap adjacenf to band anchor
E)fl,n. {\él?%e certain ring 1S properly seated in case
Ig. .

Install case to center support bolt by pIacing, the
center support locating tool into the case direct
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Fig. 130T-Installing Center Support and Gear Unit

clutch pas,saqe, with_the handle of the tool pointing
to the. right as viewed from the front of the
transmission and parallel to the bell housing
mounting face. Apply pressure downward on the
tool handle which will tend to rotate the center
support counterclockwise as viewed from the front
of the transmission. While holding the center
squort firmly, counterclockwise against the case
SE ines, torqué the case to center_supPo_rt bolt to 20-

t. Ips., using a 3/8" 12-point thin wall deep
socket (fig. 13LT-A).

CAUTION: When using the Iocating tool, care
should be taken not to’raise burrs on the case
valve body mountingface.

12 Install intermediate clutch plates.

SNAP RING

Fig. 131T-Installing Center Support to Case Snap
Ring

13
14,

15,

CENTER SUPPORT
LOCATING TOOL

Fig. 131T-A--Installing Center Support Bolt

a. (Al except CY Model) Oil and install three (3)

steel and three (3) composition clutch plates.
Start with the waved steel plate and alternate
composition and steel clutch plates (fig. 132T).

b, ECY Model) Oil_and install two (22 steel and

hree (3) composition plates, Alternate composi-
tion and steel clutch plates (fig. 132T).

Install intermediate clutch backing plate, ridge up
(Fig. 1321).

Install intermediate clutch hacking plate to case
snap ring, locating gap opposite band anchor pin.

NOTE: Both sides of this snap ring are flat,
and it 1s .093" thick.

Check rear end play as follows:

a. Install a 3/8"-16 bolt or J-9539, into _an
extension housing attaching holt hole (fig. 32T).

b. Mount a dial indicator on a rod and index with
end of output shaft.

BACKING PLATE

COMPOSITION PLATES (3);

STEEL PLATES (3)

Fig. 132T-Installing Intermediate Backing Plate and
Clutch Plates
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Fig. 133T—Installing Front Band

¢. Move output shaft in and out to read end play.
End play should be from ,007"-.019". "The
selective ‘washer c_ontrolllnlg this end play is a
steel washer having 3 lugs that is [ocated
between _thrust washer and rear face of
transmission case.

If a different washer thickness is required to bring end
?Ia within specifications, it can be selected from the
olfowing chart:

16. Install front band with anchor hole placed over
band anchor pin and apply lug facing servo hole
(fig. 1337).

Install Manual Linkage .

Install @ new "0" ring on manual shaft.

If removed, insert actuator rod into manual

detent lever from side opposite pin.

¢. Install actuator rod plunger under parking
bracket over parking pawl.

d. Install manual shaft through case and detent
lever (fig. 134T).

e. Install detent jam nut on _manual shaft, and
tighten to 18 ft. Ibs. (fig. 135T).

f. Install retaining pin indexing with groove, in
manyal shaft. ‘Rotate transmission to vertical
position and remove J-21795.

REAR END WASHER THICKNESS

o 2

Identification

Thickness Notches and/or Numeral
074 - .078 NONE......oorrrrrrrrssreeeeee 1
.082 - .086 T C— 2
090 - .094 2 Tab Side.....ennn 3
.098-.102 (RLIEVNO). S F— 4
.106-.110 2Tabs 0.0 5

114-118 3Tabs 0D 6

AUTOMATIC TRANSMISSION 7A-111

Fig. 134T--Installing Manual Shaft to Case

With converter end of transmission up, carefully
install direct clutch and intermediate roller
assembly. It will be necessary to shake and sllghIIK
twist housing to allow roller Quter race to index wit
composition_plates, Housing hub will bottom on sun
gear shaft (fig. 136T).

NOTE: First visually line up the intermediate
Clutch drive Iu?s, one_ above the other to help
engagement of housing hub splines. It also
maY e helpful to remove the direct clutch
plates while installing housing.

Install forward clutch hub to direct clutch housing

Fig. 135T- Installing Detent Lever and Jam Nut to
Manual Shaft
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19

20.

Fig. 136T-Installing Direct Clutch Assembly

thrust washer on forward clutch hub. Retain with
petrolatum.

Install forward clutch assembly and turbine shaft;
indexing direct clutch hub so end of mainshaft will
bottom “on end of forward clutch hub. When
forward clutch is seated it will be a;;gommately
1-1/4” from pump face in case (fig. 137T).

Install front pump assembly and gasket.

NOTE:. If turbine ?héxft cannot be rotateg as
pump is being pulled into place, forward or
direct clutch Rousing have not been properly
installed to index with all clutch plates. This
condition must be corrected before pump is
pulled fully into place.

Fig. 137T-Installing Forward Clutch Assembly and
Turbine Shaft

FRONT SEAL

Fig. 138T-Installing Pump Seal

FRONT END WASHER THICKNESS

Thickness Color
060 - .064 Yellow
071 - 075 Blue
082 - .086 Red
093 -.097 Brown
.104-.108 Green
115 -.119 Black
1.126-.130 Purple
DIAL
INDICATOR
J-8001

Fig. 139T-Checking Front Unit End Play
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Fig. 140T -Installing Extension Oil Seal (Typical)

21, Install all but one pump attaching bolts and seals.
Torque to 18 ft. Ibs. (See Figure “139T for location
of omitted holt.)

22. If necessary to install a new front seal, use a non-
hardenlnl% sealer on outside of seal bods%' and using
Tool J-21359, drive seal in place (fig. 1387).

23. Check front unit end play as follows (fig. 139T).

a. Install a 3/8"-16 threaded bolt or a Slide
Hammer Bolt J-9539 into bolt hole in pump.

b. Mount a dial indicator on rod and index
indicator to register with end of turbine shaft.

C. Push turbine shaft rearward
d. Push output shaft forward.
e. Set dial indicator to zero.

f. Pull turbine shaft forward.

SERVO PISTON

RETAINER RING

SERVO PIN

SERVO SPRING
RETAINER

SERVO PISTON

SPRING
Srfs* as WFjSP

Fig. 141T-Installing Front Servo Piston, Washer, and
Pin

AUTOMATIC TRANSMISSION 7A-113

Fig. 142T-Location of Check Balls

Read resulting travel or end play which should be .003"-
024", Selective washer contrdlling this end play is
located between pump cover and forward clutch houSing.
If more or less washer thickness is required to bring end
pr|1aytV\k,Jltlhm specifications, select proper washer from the
chart below:

NOTE: An oil soaked washer may tend to
discolor, It will be necessary to” measure
washer for its actual thickness.

24, Install remaininﬁ; front pump attaching bolt and
seal. Torque 18 ft. Ibs.

REAR EXTENSION ASSEMBLY

L Install new extension housing to case gasket on
extension housing.

2. Attach_extension housing to case using attaching
bolts. Torque holts to 20-25 ft. Ibs.

3. If necessary, install a new seal as follows:

a FAII except CM and CL Models) use a non-
ardening sealer on outside of seal body; and
%1% Tool J-21359, drive seal in place (fig.

b. (Model CM and CL) use a non-_hardenin% sealer
on outside of seal hody: and usmP Tool J-21464
&%OMTB or J-24057 (CL), drive seal in place (fig.

Installation of Check Balls, Control Valve
Spacer Plate and

Gasket, Detent Solenoid, Front Servo
Assembly, and Electrical Connector

L Install two control valve assembly attaching bolts
Vi’SItIhTheads cut off as guide pins as shown in figure
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SPACER PLATE

Fig. 142T-A-Location of Check Balls-In Vehicle
Installation

Install six (6) check balls into ball seat pockets in
transmission case. Figure 142T.

NOTE: If transmission is in the vehicle,
install check balls into ball seat pockets on
spacer plate (fig. 142T-A).

Install control valve spacer plate-to-case gasket
(&assTket with extension for detent solenoid). Figure
Install control valve spacer plate and control valve
to spacer plate gasket.

SPACER PLATE

GASKET

Fig. 144T—Installing Detent Solenoid and Gasket

Install detent solenoid gasket.

Install detent solenoid as_sembhy[ with connector
facing outer edge of case (fig. 144T). Do not tighten
bolts at this time.

Install front servo spring and spring retainer into
transmission case.

Instal| retainer pins in front servo pin groove and
install pin into case so that tapered end contacts
band. Make certain retainer ring is installed in
Servo pin groove.

Install seal ring on servo. Riston, If_removed, and
install on servo pin with flat side of piston
positioned toward bottom pan. Figure 14IT.

NOTE: The teflon ring allows the front servo
?lston, to slide very freely in the case. The
ree fit of the ring in thé bore is a normal
characteristic and “does not indicate Ieakagie
during operation. The teflon ring should only
be replaced if jt shows damage Or if evidence
of leakage during operation éxists.

Locate feeler stock

on edge of front servo
piston so front accumulator
piston can enter bore

GUIDE PINS

| FRONT

INSERVO

iPISTON

SPACER
PLATE

SS FEELER
GASKET

Fig. 143T--Installing Control Valve Assembly Spacer Fig. 144T-A-Front Servo Group-In Vehicle
Plate and Gasket Installation
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ACCUMULATOR
fATF NECTOR

Fig. 147T--Installing Rear Accumulator Spring

Fig. 145T-Installing Electrical Connector and 0"

Ring Seal
REAR SERVO

NOTE: If transmission is in the vehicle, ASSEMBLY X
assemble front servo group as shown in figure
50T and install this group of parts into front
servo bore in case and hold. Slip a length of
straight, clean feeler gauge or shim ~stock
(about ,020") between spacer plate and front

servo piston 'to temporarily retain front servo
group. Figure 144T-A.

10. Install "O" ring seal on electrical connector.

11 Lubricate and install electrical connector with lock
tabs facing into case, positioning locator tab in
notch on side of case (fig. 145).

12. Install detent wire and lead wire to electrical
connector (fig. 10TB).

TORQUE Fig. 148T-Installing Rear Servo Assembly
WRENCH Installation of Rear Servo Assembly

L Check rear servo band apply pin. (Fig. 146T).

a. Attach_band agply pin selection Gauge J-21370-

6.and J-21370-5 t0 fransmission case %Iever pivot
pin to rear) with attaching screws.
Attach tool attaching screws finger ti?ht and
check freeness of seléctive pin. Torque attaching
screws to 15 ft. Ibs. and recheck pin to make
certain it does not hind.

b. Apply 25 ft. Ib. torque and select proper servo
pin to be used from scale on tool.

Selecting proper length pin is equivalent to
adjusting hand. The™ band lug .end of each
selective” apply pin bears idenfification in the
form of one, two, or three rings.

There are three selective pins identified as

Fig. 146T-Checking Rear Band Pin Olfows:
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REAR SERVO COVER

REAR
SERVO
GASKET

Fig. 149T-Installing Rear Servo Cover and Gasket

L If both steps are below the gauge surface,
thedlong pin, identified by 3 rings, should be
used.

2. If the gauge surface is between the steps, the
meglum pin, identified by 2 rings, should be
used.

3. If both steps are above the gauge surface,
thedshort pin, identified by 1ring, should be
used.

2. Install rear accumulator spring into case (fig. 147T).

3. Lubricate and install rear servo assembly into case
(fig. 148T).

Install rear servo gasket and cover (fig. 149T).

D, IItr)lstall attaching screws. Torque bolts to 15-20 ft.
S.

GOVERNOR SCREEN
ASSY.

GOVERNOR FEED
PIPE HOLE

Fig. 150T-Installing Governor Screen Assembly

GUIDE PINS

Fig. 151T--Installing Control Valve Assembly and
Governor Pipes

INSTALLATION OF CONTROL VALVE
ASSEMBLY, GOVERNOR PIPES AND
GOVERNOR SCREEN ASSEMBLY

L Install governor pipes on control valve assembly.
Governor pipes are interchangeable.

2. Install governor screen assembly, open end first,
into governgr feed pipe hole in’case (hole nearest
the cénter of the transmission) (Fig. 150T).

NOTE: If transmission is in vehicle, before
installing the control valve assembly and
governor pipes as outlined in Step 3 below,
insert the governor screen, closed end first,
into governor feed pipe. (This pipe locates in
the governor feed plﬁe hole In the case
nearest the center of the transmission). SEE
figure 150T.

3. Install control valve assembly and governor pipes
on transmission, while carefully ~ aligning the
giovernor feed pipe_over the govérnor screen (fig.
5IT). Make certain gasket ‘and spacer do not
become mispositioned.

NQTE: Check manual valve to make sure it
IS indexed properly with pin on detent lever
and check ‘governor pipes to make certain
they are properly seated in case holes.

4. Start control valve assembly attaching bolts and
make certain lead wire assembly clip is installed.

NOTE: |If transmission is in the vehicle,
remove feeler stock before tightening any
control valve bolts.

5. Remove guide pins and install detent roller and
spring assembly ‘and remaining holts (fig. 152T).

6. If removed, install the pressure switch assembly.

NOTE: Model CM does not contain a
pressure switch assembly.
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Fig. 152T--Installing Detent Roller and Spring

Assembly
NOTE: The TCS wire is routed from the case
electrical connector around the solenoid

assembly and under the governor pipe to
pressure’ switch,
7. Connect the lead wire to the pressure switch

assembly.

INSTALLATION OF FILTER AND INTAKE

PIPE
L Install case to intake p|Pe "0" rlngi seal on intake
pipe and assemble into filter assemb

2. Install filter and intake pipe assembly (fig. 8T).

Fig. 153T-Installing Vacuum Modulator and Valve

AUTOMATIC TRANSMISSION 7A-117

Fig. 154T--Installing Governor Assembly

NOTE: It is recommended that the filter be
replaced, rather than cleaned, whenever the

transmission I disassembled

3. Install filter retainer bolt (fig. 7T).

4. Install new bottom pan gasket and hottom pan, with
attaching screws. Torqué to 12 ft. Ibs.

INSTALLATION OF MODULATOR VALVE
AND VACUUM MODULATOR
L Install modulator valve into case, stem end out (fig.

2. Install "O" ring seal on vacuum modulator.

Fig. 155T-Installing Speedometer Driven Gear and
Sleeve
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3. Install vacuum modulator into case.

4, Install modulator retainer and attaching bolt.
Torque holt 18 ft. Ibs.

INSTALLATION OF GOVERNOR ASSEMBLY
L Install governor assembly into case (fig. 154T).

2. Attach governor cover and gasket with four (4)
attaching bolts. Torque bolts to 18 ft. Ibs.

INSTALLATION OF SPEEDOMETER DRIVEN
GEAR ASSEMBLY

L Install speedometer driven gear assembly (fig.
foa) p g y (fig

2. Install speedometer driven gear retainer and
attaching bolt.

INSTALL CONVERTER ASSEMBLY

With the transmission in cradle or portable jack, install
the converter assembly into the pump assemibly making
certain that the converter hub drive slots are fully
engaged with the pump drive gear tangs and the
converter installed “fully towardS the rear of the
transmission.

NOTE: The converter used in the CM and
CY models has six (6) mounting lugs.
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10.

11.
12.

13.
14.
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17

J-9506
J-3289-01
J-9549
J-21867
J-3387
J-9539

J-6839
J-9546
J-7782
J-5133
J-4599
J-9542
J-9557

AUTOMATIC TRANSMISSION

SPECIAL TOOLS

18 19 20

Holding Fixture Adapters

Holding Fixture (Use with J-3289-20 Base)

Converter Safety Strap

Transmission Pressure Gauge and Hose

Pilot Stud Set

Oil Pump Puller Bolts (Use weights from
J-6585)

Oil Pump Seal Driver

Clutch Drum Bushing Remover and Installer

Clutch Spring Compressor Adapter Plate

Clutch Spring Compressor

Planet Pinion Assembly Tool Set

Reverse Piston Spring Compressor

Trans. Case Rear Bushing Remover and
Installer

21

15.
16.
17.
18.
19.
20.
21.
22.

J-7079
J-6582
J-9543
J-5778
J-5154
J-5403
J-5853
J-8039
J-21848
J-8001
J-5492

J-6585
J-6585-3
J-9534

Fig. 1ST—Powerglide Special Tools

22

7A-119

15

23

Handle
Governor Support Bushing Installer
Vacuum Modulator Wrench
Extension Bushing Remover and Installer
Extension Oil Seal Installer
Snap Ring Pliers
Torque Wrench
Snap Ring Pliers
Low Band Adjusting Tool
Dial Indicator (Not Illustrated)
Dial Indicator Support Strap
(Not Illustrated)
Side Hammers (Not Illustrated)
Slide Hammer Adapters (Not Illustrated)
Bushing Remover (Not Illustrated)
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7A-120 AUTOMATIC TRANSMISSION

J-8763-02
J-3289-20

J-8092
J-21465-13
J-23062-3

J-23062-7
J-21465-15

J-23329
J-9534-01
J-23327
J-23062-2

J-23062-1
J-21424-9

Transmission Holding Fixture

(Used with J-3289-20 Base)
Transmission Holding Fixture

Base

Driver Handle (Threaded type)

Driver Handle Extension (Used with J-8092)
Sun Gear and Reaction Carrier

Bushing

Output Shaft Bushing Installer

Stator Shaft Front Bushing

Remover (Used with J-8092)

Direct Clutch Bushing Installer

Output Shaft Bushing Remover

Clutch Spring Compressor

Stator Shaft Rear Bushing

Installer (Both Rear)

Case Bushing Remover and Installer
Extension Housing Bushing Remover and
Installer (Used with J-8092)

14.

15.

16.

17.
18.

19.

20.

21.

J-21424-7
J-23062-5
J-5154 or
J-21426
J-21359
J-7004
J-21885
J-23069

J-2619-01

Not lllustrated

J-21369

J-8001

Fig. 2ST—Turbo Hydra-Matic 350 Special Tools

12 13

15

21

20

Stator Shaft Front Bushing
Installer (Used with J-8092)
Input Ring Gear Bushing
Remover and Installer

Extension Housing Oil Seal
Installer

Pump Oil Seal Installer

Slide Hammers (Pair) (Ear

Pump Body removal) (3/8” x 16 tread)
2-3 Accumulator Piston
Compressor

Intermediate Accumulator Cover
Remover and Installer

Slide Hammer (5/8” x 18

with 1/2" x 13 Adapter)

Converter Pressure Check
Fixture

Dial Indicator Set

(.001” Increments, .001" Travel)
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o o

J-8763
J-3289-14
J-21427-1
J-9539

J-8105
J-21885
J-21369

J-21362

Transmission Holding Fixture 0.
Holding Fixture Base

Speedo Gear Remover 10.
Slide Hammer Bolts (3/8" - 16

Threads) 11.
Speedo Gear Remover Puller

Accumulator Piston Installer 12.
Converter Pressure Check 13.
Fixture 14.
Seal Protector - Forward and 15.
Direct Clutch - Inner 16.

Fig. 3ST—Turbo Hydra-Matic 375/400/475 Special Tools

AUTOMATIC TRANSMISSION 7A-121

J-21363

J-21409

J-21664

J-4670
J-8059
J-5586
J-5403
J-1313

Seal Protector - Intermediate
Clutch - Inner

Seal Protector - Forward Clutch
- Outer

Clutch Spring Compressor
Adapter Ring

Clutch Spring Compressor
Snap Ring Pliers

Snap Ring Pliers

Snap Ring Pliers

Torque Wrench 0-140 Ft. Lbs.
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7A-122 AUTOMATIC TRANSMISSION

1 J-6116-01 Rear Unit Holding Fixture 14. J-21795-2 Part of Above Holding Tool
2. J-8092 Driver Handle 15. J-5384 Converter Holding Strap
3. J-21359 Pump Oil Seal Installer 16. J-21465-01 Bushing Tool Set
4. J-21364 Holding Fixture Adapter (Used 17. J-21465-5 Part of Bushing Tool Set
with J-61 16-01 Fixture) 18. J-21465-3 Part of Bushing Tool Set
5. J-2619 Slide Hammer (Used with 19. J-21465-2 Part of Bushing Tool Set
2619-4 Adapter 20. J-21465-1 Part of Bushing Tool Set
and Remover Tools J-21465-01) 21. J-21465-17 Part of Bushing Tool Set
6. J-5154 Extension Oil Seal Installer 22. J-21465-8 Part of Bushing Tool Set
7. J-6585 Slide Hammer Weights 23. J-21465-13 Part of Bushing Tool Set
8. J-9539 Slide Hammer Bolts (3/8" - 16 24. J-21465-6 Part of Pushing Tool Set
Threads) 25. J-21465-15 Part of Bushing Tool Set
9. J-5590 Speedo Gear Installer 26. J-21465-16 Part of Bushing Tool Set
10. J-21867 Pressure Gauge and Hose 27. J-21465-9 Part of Bushing Tool Set
11. J-21370-6 Rear Band Apply Fixture 28. J-21465-10 Part of Bushing Tool Set
12. J-21370-5 Rear Band Apply Pin 29. J-22182 Ext. Bushing Rem. and Inst.
13. J-21795-1 Gear Unit Assembly Holding (Not lllustrated)
Tool

Fig. 4ST—Turbo Hydra-Matic 375/400/475 Special Tools
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STEERING
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OVERHAUL OPERATIONS

Disassembly (Figs. 1 through 4) spread on the workbench hefore starting disassembly of
As with any hall bearing unit t%e steering gear Parts the steering gear.
must be kept free of dirt. Clean paper or rags should be 1 Place the steering gear in a vise, clamping onto one

WORMSHAFT ADJUSTER PLUG
LOCK NUT
WORM
BEARING WORM BEARING
(UPPER) (LOWER)
BALL NUT PITMAN SHAFT
SECTOR
Fig. 2--Steering Gear (Except Corvette and G10-30
Fig. 1-Steering Gear (Except Corvette) Series Trucks)
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9-2 STEERING

PITMAN
SHAFT
WORM BEARING SECTOR BALL NUT
(LOWER)
WORMSHAFT

WORM BEARING
(UPPER)

ADJUSTER
PLUG

SEAL

BEARING
Cupr

EXPANSION BEARING CLAMP BALL BAII LOCK NUT
PLUG cup GUIDE BEARINGS

Fig. 3-Steering Gear-Corvette

of the mounting tabs. The wormshaft should be in
a horizontal position.

2. Rotate the wormshaft from_stop to stop, counting
the total number of turns. Then turn back exactl
half way cPlacmg the gear on center (the wormshaft
flat should be at'the 12 o'clock position).

3. Place a pan under the assembly to catch the
lubricant and remove the three self locking holts
attaching the side cover to the housing.

4. Tap lightly on the end of the pitman shaft with a
plastic hammer and lift the side cover and pitman
shaft assembly from the gear housing (fig. 5).

NOTE: If the pitman shaft sector does not
clear the opening in the housing easily, turn

SIDE COVER
BALL NUT

LOCKNUT
BUSHINGS

LASH ADJUSTER PITMAN SHAFT SEAL

SCREW

Fig. 4-Steering Gear (Corvette and G10-30 Series
Trucks)

WORMSHAFT SECTOR

Fig. 5-Removing Pitman Shaft Assembly-Typical

the wormshaft by hand until the sector will
pass through the opening in the housing.

Remove the adjuster plug and locknut assembly
(incorporates the lower wormshaft bearln% and race
on all except Corvette - upper wormshaft bearing
race on Corvette).

Draw the wormshaft and ball nut assembly from
the housing (fig. 6).

CAUTION: Use care that the ball nut does not
run down to either end of the worm, Dama%e
will be done to the ends of the ball guides if the
nut is allowed to rotate until stopped at the end
of the worm.

All Except Corvette-Remove the upper bearing
from the wormshaft.

Corvette-Remove lower bearing from inside the
gear housing.
HOLD ASSEMBLY
HORIZONTAL TO
PREVENT BALL NUT
RUNNING DOWN TO
END OF WORMSHAFT

Fig. 6-Removing the Wormshaft and Ball Nut-
Typical
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8. an except Corvette-Using a suitable size screw
driver, pr?/ the lower hearing retainer from the
a;ijuster plug housing and remove the bearing (fig.
7

9. Remove the locknut from the lash adjuster screw in
the side cover. Remove the lash adjuster screw from
the side cover by turning the screw clockwise. Slide
the adjuster scréw and Shim out of the slot in the
end of the pitman shaft.

10. Pry out and discard both the pitman shaft and
wormshaft seals.

Inspection

With the steering gear completely disassembled, wash all
arts in cIeanln,? solvent, Dry them thoroughly, with air,

ith a magnifying glass inspect, the Dearings and
bearing raceS for signs of indentation. Also check for
any signs of chipping or breakdown of the surface. Any
parts that show signs of damage should be replaced

Inspect all seals, Any seal that is worn or has been
removed should be replaced.

Inspect the fit of the pitman shaft in its bushing in the
side cover. If this bushing is worn, a new side cover and
bushing assembly should e installed.

Check steering. gear wormshaft assembly for being bent
or damaged i any way. Never aftémpt to salvage
steering parts by welding or straightening.

Repairs
Pitman Shaft and/or Wormshaft Seal Replacement

The double lipped pitman shaft and wormshaft seals
should be replaced each. time a defective seal is indicated
or the steering gear is disassembled.

L If the seals were not removed at disassembly, pry
out the old seals using a suitable size screw driver,

cauTion: Before installing new seals, check

Fig. 7--Removing Lower Bearing Retainer-Except
Corvette

STEERING 9-3

the condition of the pitman shaft bushing(s)
and the upper wormshaft bearing race.

2. A suitable size socket, pressing on the outer
dlalmeter of the seal, may be used to install new
seals.

cauTion: Care should be taken to insure that
the new seals are not assembled in a cocked
position.

Pitman Shaft Bushing Replacement

L Support the steering gear housing in an arbor press
and press the pitmanshaft bushing &2 bushings on
Corvette and _G10-30 Series Trucks) from  the
housing using Tool J-1614, inserted from the lower
end of the housing (fig. 8).

2. Press the new bushing(s) into position using Tool
J-1614. Position the Corvette and G 10-30 “Series
Truck bushings as shown in Figure 4.

NOTE: Service bushings are diamond bored
to size and require no further reaming.

Side Cover Bushing Replacement

The entire side cover assembly, including bushing, is
serviced as a unit and should” be replaced when 1t Is
desired to replace the bushing.

Wormshaft Bearing Race Replacement

ADJUSTER PLUG RACES

1L Al Except Corvette—- Remove the wormshaft
bearing race using Tool J-5822 and a Slide
Hammer as shown in Figure 9.

Corvette-- UsinP a hammer and punch, drive the
bearing race ouf of the adjuster plug.

2. Press the new bearing race into position using Tool
J-5755,

Fig. 8-Removing Pitman Shaft Bushing-Typical
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9-4 STEERING

Fig. 9-Removing Adjuster Plug Bearing Race

HOUSING RACES . .

1 Corvette only- Using a drift or punch (inserted
into the housing from the adjuster plug end) drive
the sheet metal ‘expansion plug out of the lover end
of the housing.

2. All Series - Using a drift or punch, drive the
bearing race out of the housing.

3. Press the new bearing race into position using Tool
J-5755 (fig. 10).

4, corvette only-- Install a new expansion plug into
the lower endyof the housing. Press on the center of
the plug to deform it inward and. secure it in the
housing. Make sure the plug is tight or lubricant
leakage could result.

Ball Nut Servicing

As a rule, disassembly of the ball bearing nut will not be
necessary If It Is pérfectly free with no indication of
binding " or tightness when, rotated on the worm.
However, if there is any indication of binding or

WORM
BEARING RACE

Fig. 10-Installing Wormshaft Bearing Race-Typical

tightness, the unit should be disassembled, cleaned and
inspected as follows:

L Remove screws and clamp retaining the ball guides

2

5.

in nut. Draw guides out of nut.

Turn the nut upside down and rotate the wormshaft
back and forth until all the balls have dropped out
of the nut into a clean pan. With the halls removed,
the nut can be pulled endwise off the worm.

Wash all parts in cleaning solvent and dry them
thoroughly with air. Using a magnifying gflass
inspect’ the worm and nut grooves and the surface
of ‘all halls for signs of indentation. Check ball
guides for damage™ at ends where they deflect or
PICk up the balls’ from the helical path Ang parts
hat show signs of damage should be replaced.

All Except Corvette (fig. 11):

a. Place the wormshaft flat on the bench and slip
the nut over the worm with the ball guide holes
up and the shallow end of the ball nut teeth to
the left from_the steering wheel position. Align
the grooves in the worm and nut by sighting
through the ball guide holes.

b. Place two ball guide halves. to%ether and insert
them into_ the upper circuit in the ball nut. Place
the remaining two, guides together and insert
them in the lower cirCuit.

¢. Count 24 halls into a suitable container, This is
the proper number of balls for one circuit.

d. Load the halls into one of the guide holes while
turning the wormshaft gradually away from that
hole. When all of the Balls have been installed,
the circuit is complete.

e. Fill the remaining ball circuit in the same
manner as described for the first circuit in Steps
¢cand d above.

Corvette only (figs. 12 and 13):

Fig. 11-Filling Ball Circuits-Except Corvette
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LOWER CIRCUIT

Fig. 12- Filling Ball Circuits-Corvette

Place the wormshaft flat on the bench and slip

the nut over the worm with the hall guide holes

up and the shallow end of the rack feeth to the

left from the steering wheel position. Align the
rooves in the worm and nut by sighting
rough the ball guide holes.

. Count 27 balls into a suitable container. This is
the proRer number of balls for half the circuit.
Place these balls into one of the guide holes

\{\tthtleh tlurnmg the worm gradually ‘away from
at hole.

Lay one-half of the hall guide, groove up, on the
bench and place the remaining balls from the
count container in It.

Close this half of guide with the other half,
Hold the two halves together and pluq each
open end with petroleumjelly so that balls will
not drop out while installing the guide.

. Push the qmde into the guide holes of the nut.
This completes ope circuit of balls. I the gamd,e
does not push all the way down easily, tap it

lightly into place with the’ wooden handle of a

screw” driver.

. Fill the second ball circuit in_the same manner.

Continue until the ball circuit is full from the
bottom of one quide hole to the bottom of the
other or until stopped by reaching the end of the
worm.

NOTE: In cases where the balls are stopped
by the end of the worm, hold down those
halls already droPped info the nut with the
blunt end of a clean rod or punch, (fI?. 12)
and turn the worm in the reverse direcfion a
few turns. The filling of the circuit can then
be continued. It ma%/ be necessary to work the
worm back and forth, holding the balls down
first in one hole and then the other, to close

STEERING 9-5

Fig. 13-Filling Ball Guides-Corvette

up the spaces between the balls and fill the
circuit completely and solidly.

6. Assemble the ball guide ,clami) to the ball nut and
tighten the screws to specified torque.

Check the assembly by rotatm? the nut on the worm to
see that it moves freely. Do not rotate the nut to the end
of the worm threads as this may damage the ball guides.
If there is any “stickiness" i the motion of the nut,
some slight damage to the ends of the ball guides or to
other gedr components may have heen overlooked.

Assembly (Fig. 14 and 15)

After a ma*(/)lr service overhaul, steering gear lubricant
meeting GM Standard GM 4673M “(or equivalent)
should "he applied to the pitman shaft and bearings,
wormshaft and bearings and the ball nut teeth.

L Place the steering gear housing in a vise with the
wormshaft bore” horizontal and the side cover
opening up.

2. With the pitman shaft and wormshaft seals, pitman
shaft bushings and wormshaft bearing races
installed, and the ball nut installed “on the
wormshaft, proceed to Step 3 or 4.

3. All Except Corvette-

a. Slip the upper ball bearing over the wormshaft
and insert the wormshaft and nut assembly into
the housing, feedlnﬁ the end of the “shaft
through the upper hall bearing race and seal.

b. Place a ball bearing in, the adjuster race and
press the stamped Tetainer into place with a
suitable socket.

¢. Install the adjuster and, locknut into the lower
end of the housing (being careful to guide the
end of the worméhaft iito the hearing) until
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4,

®» No oM wN

Worm Bearing Adjuster 9.
Locknut 10.

Upper Worm Bearing Race 16.
Pitman Shaft Seal

Lash Adjuster
17. Lash Adjuster Shim

Worm Bearing Adjuster 11. Housing 18. Housing Side Cover and
Lower Worm Bearing Race 12. Wormshaft Seal Bushing Assembly
Lower Ball Bearing 13. Side Cover Gasket 19. Lash Adjuster Locknut
Lower Bearing Retainer 14. Pitman Shaft Bushing 20. Side Cover Bolts
Ball Nut (2 Bushings on G 10-30 Series 21. Ball Guide Clamp Screws
Wormshaft Trucks) 22. Ball Guide Clamp
Upper Ball Bearing 15. Pitman Shaft 23. Ball Guides
24. Balls
Fig. 14- Steering Gear-Except Corvette
nearly all end play has been removed from the adjuster _shim unit is available, It contains four
wormshaft. shims—063", .065", .067" and .069" thick.
Corvette- Lubricate the steering gear with 11 oz, of lubricant
- : meeting GM Specification GM 4673 (or equiv-
a. Place a wormshaft bearing in the housing race. alent). Rotate the wormsahft until the ball nut s at

Slide the other hearing and the adjuster plug
assembly over the upper end of the wormshaft.

b. Insert the wormshaft, nut and adjuster assembly
into the ho_usm% guiding the lower end of the
wormshaft into the housing bearing.

¢. Thread the adjuster into the housing until nearly
all end play is removed from the wormshaft,

5. Position the lash adjuster (with shim) in the slotted

end of the pitman shaft. Check the end clearance
which should not be greater than .002" (fig. 167. li
clearance is greater than .002", a steering gear lash

the end of its travel and then pack as much new
[ubricant into the housing as possible without losing
it out the pitman shaft opening. Rotate the
wormshaft until the ball nut is at the other end of
its travel and pack as much lubricant into the
opposite end as possible.

Rotate the wormshaft_until the ball nut is about in
the center of travel. This is to make sure that the
pitman shaft sector and ball nut will engage
properly, with the center tooth of the sector
entering the center tooth space in the hall nut.

Insert the pitman shaft assembly (with lash adjuster
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Side Cover Screws

Lash Adjuster Locknut
Side Cover and Bushing
Lash Adjuster Shim
Lash Adjuster Screw
Side Cover Gasket
Pitman Shaft

Pitman Shaft Bushings

10.
11.
12.
13.
14.
15.
16.

Expansion Plug

STEERING 9-7

17. Worm Bearing Race—Upper

Steering Gear Housing 18. Adjuster Plug

Pitman Shaft Seal 19. Wormshaft Seal

Worm Bearing Race—Lower 20. Adjuster Plug Locknut
Worm Bearing—Lower 21. Clamp Screw

Ball Nut 22. Ball Guide Clamp
Wormshaft 23. Balls

Worm Bearing—Upper 24  Ball Guides

Fig. 15--Steering Gear-Corvette

10
11

12

Fig. 16-Checking Lash Adjuster End Clearance

screw and shim but without side cover) into the
housing as that the center tooth of the pitman shaft
sector énters the center tooth space of the ball nut.

Pack the remaining portion of lubricant into the
housing.

Place the side cover gasket on the housing.

Install the side cover onto the pitman shaft. by
reaching through the side cover with a screwdriver
and turn,lngz the lash ad{uster screw counterclock-
wise until The screw bottoms; back the screw off
one-half turn. Loosely install a new locknut onto
the adjuster screw.

Instal] and tighten the side cover bolts to
specifications.

CAUTION:// new side cover holts are used at
installation, .be sure to use specified bolts which
are self locking.
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Adjustment on Bench

L Tighten the adjuster plug until all end play has

2.

been removed and then loosen one-quarter turn.

Using an 11/16" 12-point socket and an in. Ib.
torgue wrench, carefully turn the wormshaft all the
way to the right turn stop and then turn back about
one-half turn.

Tighten the adjuster plug until the gr0p_er. worm
bearing preload is obtainéd; (See the Eecn‘lcatlons
at the “rear of this Manual). Tighten the adjuster
plug locknut to specifications.

Turn the wormshaft from one stop all the waY to
the other, counting the number of turns. Then turn
the shaft back exdctly half the number of turns to
the center position.

5. Turn the lash adjuster screw clockwise to remove all

lash between the ball nut and sector teeth. Tighten
the locknut.

Again using the 11/16" 12-point socket and an in.
Ib. torque wrench, observe the highest reading while
the gear is turned through center position. See the
Specifications Section for proper over-center
adjustment.

If necessary, readjust lash adjuster screw to obtain
proper torque. Tighten the locknut to 23 ft. Ih.
torque and a?ain check torque reading through
center of travel,

POWER STEERING PUMP

INDEX

Overhaul OBeratlons
Disassemnly
InSpection......
ASSEMDIY.vvvrrven

(F)(F)(F)(f)
— O o000

OVERHAUL OPERATIONS

caution: |f when overhauling a power
steering gear or pump, broken components or
foreign” material are encountered, the remain-
ing components of the entire h}/draullc system
should be disassembled, inspected, thoroughly
cleaned and flushed before servicing™ is
completed.

Disassembly (Fig. 17)

Clean the outside of the pump in a Nontoxic Solvent
before disassembly.

L Remove the pulley retaining nut and remove the

2.

pulley using Tool J-21239-1.

Place the pump in a vise and remove the union and
"0" ring seal assembly.

cauTion: In clamping, pump in vise, be
careful not to exert excessiveforce on the Rump
front hub as this may distort the shaft bushing.

Remove the pump reservoir retaining studs.
Remove the reservoir from the pump housing by

"~ tapping Ilghtly on the outer edqe of the resefvoir

with a soft hammer. Remove the "0" ring seal
from the pump housing and discard seal.

Remove the mounting stud square ring seals and
the flow control valve square ring seal and discard.

6.
1

10.

11

12
13
14,

On Corvette
filter element.

Remove the end plate retaining ring. Compress the
end plate retaining ring by inserting a small punch
in the 1/8" diameter hole in the “pump housing.
When the rmg, IS in compressed Eosmon, remove
with a screw driver as shown in Figure 18.

Remove the end plate. The end plate is spring
loaded and_ will generally sit above the housing
level. If sticking “should ~occur, a slight rocking
action or light tapping with a soft hammier will freg
the plate. Remove the"end plate spring.

With the pump still in a vise, remove the shaft
woodruff ke¥ and taﬁ end of shaft gently with a soft
hammer until the shaft, ?ressure plate,” pump ring,
rotor, assembly and thrus

a unit (fig. 19).

Separate the parts removed in Step 9 above. If
_InSPeC'[IOH shows the shaft to be defective, separate
it from the rotor by removing the retainer snap
ring. Discard the snap ring.

Remove the end plate and pressure plate "O" rings
from the pump housing and discard “0" rings.

Remove the dowel pins.
Remove the flow control valve and spring assembly.
Pry the shaft seal out of the pump housing being

remove filter and filter cage; discard

plate can be removed as
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L-6 AND
SMALL V-8
MARK V-8
1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 21 22 23 25 26 27
1. Union 10. Spring 20. Mounting Stud Square Ring
2. Union "0 " Ring Seal 11. Pressure Plate Seals
3. Mounting Studs 12. Pump Ring 21. Flow Control Valve
4. Reservoir Mark Engine & Truck 13. Vanes 22. Flow Control Valve Spring
4A. Reservoir L-6 and Small V-8 Only 14. Drive Shaft Retaining Ring 23. Flow Control Valve Square
5. Dip Stick and Cover 15. Rotor Ring Seal
6. Element (Corvette only) 16. Thrust Plate 24. Pump Housing
7. Filter Assembly (Corvette only) 17. Dowel Pins 25. Reservoir "0 ” Ring Seal
8. End Plate Retaining Ring 18. End Plate "0 ” Ring 26. Shaft Seal
9. End Plate 19. Pressure Plate '"0"'Ring 27. Shaft
Fig. 17- Power Steering Pump- Exploded View
Fig. 18--Removing End Plate Ring Fig. 19-Impeller Unit Removal
careful not to damage the housing bore, discard the bore. If sticking is observed, check for dirt and
shaft seal. burrs.
Inspection 2 Check cap screw in the end of the flow control valve
Clean all metal parts in a nontoxic solvent and inspect as for looseness; if loose, tighten, being careful not to
follows: damage machined surfaces.

L Flow control valve must slide freely in housing 3 Be sure that pressure plate and pump plate surfaces
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Fig. 21-Installing Seal Using Tool J-22670

1. Shaft 12. End Plate Retaining Ring
2. Woodruff Key 13. Pressure Plate Spring
3. Shaft Seal 14. Pump Inlet Tube

4. Pump Housing 15. Rotor-to-Drive Shaft
5. Thrust Plate Retaining Ring

6. Vanes 16. Pump Outlet Union
7. Pump Ring 17. Reservoir

8. Reservoir "O" Ring Seal 18. Flow Control Valve
9. Pressure Plate "O" Ring 19. Flow Control Valve
10. Pressure Plate Spring

11. End Plate 20. Rotor

Fig. 22-1nstalling Thrust Plate

Fig. 20--Power Steering Pump- Typical

are flat and parallel with pump ring. Check all of
these parts for cracks and scoring.

NOTE: A high i)ohsh IS always present on
rotor pressure E)ate and thrust plate as a
result of normal wear. Do not confuse this
with scoring.

4, Make certain vanes were installed with rounded
edge toward pump ring and see that they move
freely in rotor slots.

5. If the flow control plunger. is determined to be
faulty, install a new part. This part is serviced as a
unit only and is factory calibrated.

6. Check drive shaft for worn splines, breaks, bushing
material pickup, etc.

7. Always replace all rubber seals and "O" rings when
pump IS dlsmantled Fig. 23--Installing Shaft Snap Ring

OVERHAUL MANUAL



DOWEL
PINS

Fig. 24- Installing Shaft, Thrust Plate, and Rotor
Assembly

ARROW

Fig. 25-Installing Pump Ring

8. Check reservoir, studs

Assembly (Fig. 20)

Be sure all parts are clean during reassembly.

NOTE: In the following text, Power Steering
Fluid is noted for “use in lubricating
components  upon reassembly. If Power
Steering Fluid Is not available,” Transmission
Fluid bearing the mark Dexron may be used
as a substitute,

L Install a new shaft seal in_the pun11p housing, using

Tool J-22670 as shown in Figure 21.

2. Install both dowel pins in theugtljlmp, h0l|Jsibng %ng
ring lubricate

install a new pressure plate
with Power Steering Fluid.

casting, etc. for burrs and
other fauits which would impalr proper operation.

STEERING 9-11

Fig. 26-Installing Vanes

DOWEL CROSS-OVER HOLE PUMP

PIN RING

HOLE

PUMP
ROTOR

PUMP
VANES

Fig. 27--Correct Vane Assembly

CAUTION: Do not use @ "C" ring to replace
the full diameter ring. Be sure the retaining
ring isfirmly seated in the shaft groove before
proceeding.

3. Install the thrust plate on the shaft with the ported
face towards the splined end of the shaft (fig. 22).

4. Install the rotor, which must be free on the shaft
s;l)lltnes, with the countersunk side towards the thrust
plate.

Install a new shaft retaining ring by placing the
ring on the end of the shaft™and Uusirg first a drift
and then a 3/8" socket to tap the NEW ring into

place (fig. 23).
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6.

10

11
12

13

14,
15,

Place pump housing in a vise and  install shaft,
thrust “plate and . fotor assembIY into_housing
aligning the holes in the thrust plate with the dowel
pins as'shown in Figure 24,

Install the pump ring onto the dowel pins with the
direction of rotation arrow to the rear of the
housm% (fig. 25). Rotation is clockwise as viewed
from the pulley end of the shaft,

Install the vanes into the rotor slots with the radius
edge towards the pump ring and the square edge
towards the rotor as shown in Figures 26 and 27.

Lubricate the outside diameter and chamfer of the
pressure plate with Power Steering Fluid, to ensure
against damaging the pressure Plate "0" ring, and
install the préssure plate onto the dowel pinS with
the ported face towards the pump rln?. Seat the
{Jressure plate by placing a large socket on top of
he plate and pressing down b¥ hand Eressure
plate will travel approximately [/ 16" to seas).

Install the pressure plate siaring in the center groove
of the pressure plate (fig. 28).

Lubricate_a new end plate "0" ring with Power
Steering Fluid and install in housing groove.

Lubricate the outside diameter and chamfer of the
end. plate with Power Steering Fluid, to ensure
against damaging the "0" ring,"and install into the
housing using an"arhor press as shown in Figure 29,

NOTE: Place the end of the ring so that it is
near the valve bore in the housing.

Install the flow control spring and flow control
Blunger. Be sure the hex head “screw goes into the
orefirst (fig. 30).

On Corvette, install cage and a new filter,

Insltall new mounting stud and union square ring
seals.

Fig. 28--Installing Pressure Plate Spring

16.
17,

18

19
20.
21,

Install a new reservoir "O" ring seal, lubricated
with Power Steering Fluid, onto housing.

Lubricate_ reservoir sealing edge with Power
Steering Fluid and place resérvoir onto hqusmg in
the normal position. Press down on reservoir unfil it
seats onto “housing; check position of stud and
union seals.

Place a new "O" ring seal, lubricated with Power
Steerln(I; Fluid, ontd union and install union
assembly and studs.

Support the drive shaft on the opposite side of the
keyway and tap the woodruff key into place.

Slide the pulley onto the shaft. Do not hammer on
the pulley.

Install the pulley nut and torque to 60 ft. Ibs.
CAUTION: Always use a new pulley nut.

Fig. 29 -Installing End Plate Retaining Ring

Fig. 30-Installing Flow Control Valve
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INTEGRAL POWER STEERING GEAR

INDEX
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Overhauling Individual UnitS.........ccceuvvvesvessssessinnes 9-13 Pitman Shaft Needle Bearing and Seals........9-20
Adljuster UG ASSEMDIY...vvrvrevsrersrersrensrvssrssrsens 9-13 Pitman Shaft Seal Removal With Gear In
Valve and St Shaft ASSEMBIY......vvvvvvvvvssevssersrene S Vo S 9-21
Pitman Shaft and Side COVEr..........u.rvmrmmmrvsssrsssrens 9-19 Gear ASSEMDIY ..o 9-22

OVERHAUL OPERATIONS

NOTE: In the following text, Power Steering
Fluid is noted for “use in lubricating
components . upon reassembly. If Power
Steering Fluid is not available,” Transmission
Fluid bearing _the mark DEXRON may be
used as a subStitute.

caution: |f when overhauling a power
steering gear or pump, broken components or
foreign” material are encountered, the remain-
ing Components of the enfire h}/draullc system
should be disassembled, inspected, thoroughly
cleaned and flushed before servicing™ is
completed.

Disassembly (Fig. 31)

In many cases, complete disagsembly of the gear will not
be necessary since most of the ‘components can he
removed without complete disassembly.

NOTE:  Disassembly of the major compo-
nents within the ﬁear must be performed on
a clean workbench. The work area, tools and
parts must be kept clean at all times.

L Rotate end cover retainer ring so that one end of
the rmt% is over the hole in the side of the housing.
Force the end of the ring from its groove and
remove ring (fig. 32).

2. Turn the stub shaft counter-clockwise until the rack-
piston just forces end cover out of housing. Remove
cover and discard "0" ring.

cauTion: DO NOT turn the stub shaft any
further than absolutely necessary to remove the
end plug, or balls from rack-piston and worm
circuit ‘may escape and lay loose inside the
rack-piston” chamber,

3. Remove the rack-piston end plug as shown in
Figure 33.

NOTE: To_aid in loosening end plug, strike
end plug with a brass drift.

4. Remove the pitman shaft and side cover as follows:
a. Loosen the over-center adjusting screw locknut

and remove the 4 side cover attaching bolts and
lock washers.

b. Rotate the side cover until the rack-piston and
pitman shaft teeth are visible, then turn the stub
shaft until the pitman shaft teeth are centered
In_the housing opening. Tap the pitman shaft
with a soft hammer and remove the pitman
shaft and side cover from the housing. Remove
the side cover "O" ring and discard.

5. Remove the rack-piston as follows:

a. Insert Ball Retainer Tool J-7539 into the rack-
piston hore with pilot of tool seated in the end
of the worm (fig. 35). Turn the stub shaft
counter-clockwise ~while holding . tool tightly
against worm. The rack-piston will be forced
onto the tool.

b. Remove the rack-ﬁisto,n with Ball Retainer Tool
J-7539 from gear housing.

6. Remove the adjuster plug as follows:
a.Loosen the adjuster plug locknut and remove.

b. Remove adjuster _plu% assembly with Spanner
Wrench J-7624 (fig. 36). Remove and discard
the plug "O" ring.

7. Grasp the stub shaft and pull the valve and shaft
assembly from the housing bore. Separate worm
and shaft and remove the Stub shaft cap "0" ring
and discard.

8. If the worm or the lower thrust bearinﬁ and race
{,emamed in the gear housing, remove them at this
ime.

OVERHAULING INDIVIDUAL UNITS
Adjuster Plug Assembly

Disassembly

L If the oil seal ONLY is to be replaced, and not the
bearing, install the adjuster plug loosely.in the gear
ho_usm?. Remove the” retaining ring with Internal
Pliers J-4245. With a screw driver, pry the dust seal
and oil seal from the bore of the adjuster plug

CHEVROLET OVERHAUL MANUAL
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INLET  OUTLET

WORM TORSION

TEFLON RING
VALVE BODY

RACK PISTON NUT SPOOL VALVE ADJUSTER PLUG

PITMAN SHAFT TEFLON SEALS THRUST

Fig. 31-Power Steering Gear-Typical

Fig. 32--Removing End Cover Retaining Ring Fig. 33-Removing End Plug
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being _careful not to score the needle bearing bore

©ONOgOrWDNR

Locknut

Retaining Ring

Dust Seal

Oil Seal

Bearing

Adjuster Plug

=0+ Ring

Thrust Washer (Large)
Thrust Bearing
Thrust Washer (Small)
Spacer

Retainer

"0"” Ring

Spool Valve

Teflon Oil Rings

"0" Rings

(fig. 37). Discard the oil seal.

If the thrust bearing ONLY s to be removed, pry

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Valve Body

Stub Shaft

"0" Ring

Wormshaft

Thrust Washer

Thrust Bearing

Thrust Washer

Housing

Locknut

Attaching Bolts and Washers
Side Cover

=0 Ring

Pitman Shaft

Screws and Lock Washers
Clamp

Ball Return Guide

Fig. 34--Power Steering Gear- Exploded View

with a small

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,
46.

driver

STEERING 9-15

Bells
Rack-Piston
Teflon Oil Seal
"0”" Ring

Plug

"0" Ring
Housing End Cover
Retainer Ring
Needle Bearing
Oil Seal

Back Up Washer
Oil Seal

Back Up Washer
Retaining Pump

the thrust bearing retainer at the two raised areas
(fig. 38). Remove the
spacer, thrust bearing washer,” thrust bearing and
washer. Discard the rétainer.

CHEVROLET OVERHAUL MANUAL



9-16 STEERING

RACK
PISTON

Fig. 35-Removing Rack-Piston

J-7624

Fig. 36--Removing Adjuster Plug

If the needle bearing is to be replaced, remove the
retaining ring usingInternal Pliers J-4245, Remove
thrust bearing as outlined in Step 2 above. Drive
needle bearing, dust seal and oil seal from adjuster
Elug using Bearing Remover J-8524-2 and Driver
-7079-2 s shown in Figure 39. Discard the oil seal.

Wash all parts in clean solvent and dry parts with
compressed air.

Inspect thrust bearing spacer for wear or cracks.
Replace if damaged.

Inspect thrust bearing rollers and washers, for wear,
pitting or scoring. If any of these conditions exist,
replace the bearing and washers.

Assembly

CAUTION: Place a block of wood under the
adjlyster plug to protect the thrust bearing
surface.

PN

123 4 5 6 7 8 9 0 1
Retaining Ring 5. Adjuster Plug 8. Thrust Bearing

Dust Seal 6. "O" Ring 9. Thrust Washer (Small)
Oil Seal 7. Thrust Washer 10. Spacer

Needle Bearing  (Large) IK Retainer

Fig. 37 -Adjuster Plug-Exploded View

BEARING SCREW DRIVER

RETAINER

Fig. 38--Removing Retainer

If the needle bearln% was_ removed, place new
needle bearing over Tool J-8524-1 apd J-7079-2,
with the bearing manufacturer’s identification
toward the tool, and drive the bearln% into the
?fdjuslltg)r plug until the tool bottoms in the housing
10. 40).

Place dust seal and a new oil seal on Tool J-8524-1
lip of seal away from tool). Lubricate seal with
ower Steering Fluid and drive or press seals into
adjuster plug until seated (fig. 41).

Install retaining ring with Internal Pliers J-4245,

Lubricate the thrust bearing assembly with Power
Steering Fluid. Place the™ large thrust bearing
washer on the adjuster pIuH hub, then install the
upper thrust bearing, sma bearln% washer and
spa%er)(grooves of " spacer away Trom bearing
washer).

Install a new bearing retainer on the adjuster plug
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by carefully tapping on the flat surface of the
rgltainer (fig)./42).IOIO !

NOTE: The projections must not extend
beyond _the spacer when the retainer is
sedted. The spacer must be free to rotate.

Valve and Stub Shaft Assembly

Disassembly

L Remove and discard the "O" ring in the shaft cap
end of the valve assembly.

2. To remove the lower shaft assembly from the valve
body, proceed as follows:

a. While holding the assembly (stub shaft down),

STEERING 9-17

Fig. 41- Installing Adjuster Plug Seal

Fig. 42--Installing Retainer

Iightlﬁ tap the stub shaft against the bench until
%3 shaft cap is free from™ the valve body (fig.

b. Pull the shaft assembly out of the spool valve
until the shaft cap “clears the valve body
approximately 1/4".

CAUTION: Do not f’“” the shaft assembly out
too far or the spool valve may become cocked
in the valve body.

¢. Carefully disengage the shaft pin from the valve
spool and remove "the shaft assembly (fig. 43).

3. Push the spool valve out of the flush end of the
valve body until the dampener "O" ring is exposed,
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Fig. 43--Removing Stub Shaft Assembly

then carefully P“” the spool from the valve hody,
while rotatlng he valve Fflg. 44). 1f the spool valve
becomes coc

ed, carefully realign the spool valve,
then remove,

Remove the dampener "0"
valve and discard.

If the teflon oil rings are to be replaced, cut the 3
teflon oil rings and ™0" rings from the valve body
and discard.

ring from the spool

Cleaning and Inspection
L Wash all parts in clean solvent and blow out all oil

2

holes with compressed air.

If the drive pin in the stub shaft or valve body is
cracked, excessively worn or broken, replace “the
complete valve and”shaft assembly.

If there is evidence of leakage between the torsion
bar and the stub shaft, or scores, nicks, or burrs on
the ground surface of the stub shaft that cannot be

Fig. 44 -Removing Spool Valve

1

cleaned up with crocus cloth, the entire valve and
shaft assembly must be replaced.

Check the outside diameter of the spool valve and
the inside diameter of the valve body for nicks,
burrs, or bad wear spots. If the irregularities cannot
be cleaned up by the use of crocus cloth, the
conllplehe valve and shaft assembly will have to be
replaced.

If the small notch in the skirt of the valve bod%/ IS
excessively .worn, the comf)lete valve and shaft
assembly will have to be replaced.

Lubricate the spool valve with Power Steering Fluid
and check the fit of the spool valve in the valve
body (with the spool valve dampener "0" rlnq
removed). If the valve does not rotate freely withou
binding, the complete valve and shaft assembly will
have t0 be replaced.

Assembly (Fig. 45)

If valve b_od%/ "0" rings and teflon rings were
removed, install new "O" rings in the il ring
grooves and lubricate with Power Steering Fluid.

Lubricate the 3 new_teflon oil rings with Power
Steering Fluid and install in grooves over "O"
rings.

NOTE: The teflon rings may appear to_be
distorted, but the heat of “the oil during
opteratlon of the gear will straighten them
out,

Lubricate the spool valve dampener "O" ring with
Polwer Steering Fluid and install over thespool
valve,

Lubricate the spool valve and valve body with
Power ?teermg luid and slide the sPooI valve nto
the valve body. Rotate the spool valve while
pushing it into the valve body. Push the sPoo,I valve
on through the valve body until the shaft pin hole
i, visible” from the opposite end (spool valve flush
with shaft cap end of valve body).

Lubricate the shaft assembly with Power Steering
Fluid and carefully install it into the SHOO| valve
until the shaft pin Can be placed into the nole in the
spool valve.

Align the notch in the shaft cap with the pin in the
valve body and press the spool valve and shaft
assembly into the valve body 8‘|g. 46).

CAUTION: Make sure that the shaft cap notch
is mated with the valve body pin  before
Installing valve body into the gear assembly.

Lubricate a new "O" ring with Power Steering
Fluid and install it in the shaft cap end of the valve
body assembly.
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Fig. 45-Valve Body and Shaft Assembly - Explode

Pitman Shaft and Side Cover
Disassembly

Remove the locknut and unscrew the side cover from the
adjusting screw. Do not attempt to disassemble pitman
shaft. Discard locknut.

Cleaning and Inspection

L Wash all parts in clean solvent and dry parts with
compressed air.

2. Check pitman shaft bearing surface in the side
cover for scoring. If badly worn or scored, replace
the side cover.

3. Check the sealing and bearing surfaces of the
pitman shaft_ for "roughness, nicks, etc. If minor
Irreqularities in surfacé cannot be cleaned by use of
crocus cloth, replace the pitman shaft.

4. Replace pitman shaft —assembly if teeth are
damaé;ed or if the bearing surfaces are pitted or
scored.

5. Check pitman shaft lash adjusting screw. It must be
free t0 turn with no perceptible end play. If
adjusting screw is loose replace the pitman ‘shaft
assembly.

Assembly

Thread the side cover onto the pitman shaft ad%usting
screw until it hottoms and then ‘turn in one-half turn.
Install a new adjusting screw locknut, but do not tighten.
Rack-Piston

Disassembly

L Remove tool J-7539 from the rack-piston.

2. B%aelmove the ball return guide clamp, ball guide and

3. If necessary to replace the teflon oil seal and "0"
ring, remove at this time.

STEERING 9-19

NOTCH IN END CAP MUST FULLY
ENGAGE PIN PROJECTING INTO
VALVE BODY

Fig. 46-Installing Stub Shaft Assembly
Cleaning and Inspection

L Wash all parts in clean solvent and dry with
compressed air.

2. Inspect the worm and rack-piston grooves and all
the balls for scoring. If either the ‘worm or rack-
piston needs replacing, both must be replaced as a
matched assembly.

3. Inspect ball return guide halves, making sure that
the ends where the Dalls enter and leave™the guides
are not damaged.

4. Inspect lower thrust bearing and washers for scores
or excessive wear. If an}é of these conditions are
found, replace the thrust bearing and washers.

5 Inspect rack-piston teeth for scorin? 0 excessive
wear. Inspect the external ground surfaces for wear,
scoring or burrs.

Assembly

L If the teflon oil seal and "O" ring were, removed,
lubricate a new "O" ring and Seal with Power
Steering Fluid and install in groove on rack-piston.
The tTron rlnﬂ _may be slleghtly loose ™ after
assembly, but will tighten up when subjected to the
hot oil in the system Tfig. 47).

2. Slide the worm all the way into the rack-piston. It is

n
not necessary to have the thrust bearing assembly
on the worm’at this time.

3. Turn the worm until the worm qroove is aligned
with the lower ball return guide hole (fig. 48).

4. Lubricate the balls with Power Steering Fluid, then
feed 17 balls into the rack-piston, while slowly
rotating the worm counter-clockwise.

IMPORTANT: The black balls are .0005"
smaller than the silver balls. The black and
silver balls must be installed. alternately into
the rack-piston and return guide.

B, AIte,rnate,I?]/ install 7 balls into the return guide and
retain with chassis lubricant at each end “of guide.
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WORM
FLANGE

BACK-UP

O-RING MUST

BE INSTALLED

UNDER PISTON RACK-PISTON

RING S 4 NUT

INSTALL BALLS
WHILE ROTATING WORM
COUNTER CLOCKWISE

Fig. 47—Installing Ring on Rack-Piston

GUIDE
HALVES

Install the return guide assembly onto the . rack-
?|st0n. Install the rfeturn guide clamp and tighten
he 2 clamp screws to 10 ft.” Ibs.

6. Insert Bearing Retainer Tool J-7539 into the rack-
piston, then while holding tool tightly ,af;alnst end
of worm, thread worm out of the rack-piston.

Fig. 48 -Installing Balls in Rack-Piston

Hose Connector Inverted Flares

If the brass inverted flare connectors show need of
replacement, proceed as follows:

L Tap threads into the center hole of the connector
with a 5/16-18 tap.

CAUTION: Do not tap the threads too deep in
the pressure hose connector seat as the tap will
bottom the poppet valve against the housing
and damage it. It is necessary to tap only two
or three threads deep.

2. Thread a 5/16-18 bolt, with a nut and flat washer
attached, into the tapped hole so that the washer
rides agajnst the face of the port boss and the nut
rides against the washer.

J-6217

Hold the bolt from rotating while turning the nut
off the bolt. This will force”the washer against the
bolt boss and will back out the bolt, drawing the
connector from the housing. Discard the connector.

Clean the housing thoroughly to remove any
tapping chips.

Drive the new connector against the housing seat
using Tool J-6217, being Careful not to damage
either the connector or housing seat (fig. 49).

Fig 49--Installing New Connector in Housing

outer seal. Remove the inner steel washer, then pry
out the inner seal (fig. 50). Discard seals.

CAUTION: When prying out seals, be ex-
tremely careful not to score the housing bore.

If pitman shaft needle bearing replacement is
necessary, remove with Tool J-6278. Since this
bearing “is shouldered, it must be pressed out the
pitman shaft end of the housing.

Pitman Shaft Needle Bearing and Seals Installation

Removal 1 If the pitman shaft needle bearin8 was removed,
L If pitman shaft seals ONLY are to be replaced, 5)Iace bearing Installer Tool J-22407 onto Handle
remove the seal retaining rln? with Internal Pliers -8092. Place” needle bearing (shouldered end first)

J-4245 and remove outer steel washer. Pry out the on to Tool J-22407. Press bearing into gear housing
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washer, and inner seal with the lips of the seals
facing away from the adapter.

b. Drive the seals into the housing until the top of
é\gapter J-6278-2 is flush with "the housing (fig.

¢. Remove the tool and adapter, then install the
outer steel washer and seal retaining ring. The
{_etalmng ring will not seat in the groove at this
ime.

d. Reinsert Tool J-6278 with AdaP_er J-6278-2 and
continue driving the seals until the retaining
ring seats in Its %roove (Refer to Inset, Figure
52), then remove the tool and adapter.

Removal and Installation of Pitman Shaft
Seals with Steering Gear in Vehicle (fig. 53)

1. Housing 4. Steel Washer 6. Steel Washer |
2. Bearing 5. Oil Seal 7. Retaining Ring |
3. Oil Seal (Double Lip)

f upon inspection of the gear, it is found that oil
eakage exists at the pitman “shaft seals, the seals may

RETAINING RING
BACK UP WASHER

OUTER SEAL
Fig. 50--Pitman Shaft Bearing and Seals

J-6278-1
until Tool bottoms on housing. The bearing is now 162782
correctly positioned (fig. 51). TOP OF TOOL
CAUTION: Do not drive the bearing further HoUsNG.

into the housing after removing Tool J-22407,
since damage to the bearing would result.

2. Lubricate the lips of the oil seals with Power
Steering Fluid.

3. Install the pitman shaft oil seals as follows:

a. Place Adapter \]'6278'2 over TOOI \]'62781 then Fig. 52--Installing Pitman Shaft Seals (On Bench)
install the outer seal (double lip), inner steel

DO NOT
BOTTOM BEARING
IN HOUSING

Fig. 51--Installing Pitman Shaft Bearing Fig. 53-Installing Pitman Shaft Seals
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often be reF[])Jaced without removing the gear assembly
from the vehicle as follows:

1 Remove pitman nut and disconnect pitman arm
from pitman shaft using Puller J-6632.

CAUTION: Do not hammer on the end of
Puller Tool J-6632.

2, Thorpughlx clean end. of pitman shaft and gear
housing, then tape splines on end of pitman shaft
to insure that seals will not be cut by splines during
assembly.

NOTE: Only one layer of tape should be
used; an excessive amount of tape will not
allow the seals to pass over it, dug to the close
t?]lefrtance between the seals and the pitman
shaft.

3. Remove pitman shaft seal retaining ring with Snap
Ring Pliers J-4245.

4. Start engine and turn steering wheel fully to the left
s that oil pressure in the housing can force out
pitman shaft seals. Turn off engine.

NOTE: Use suitahle container to catch oil
forced out of gear. This method of removm%
the pitman shaft seals is recommended, as |
eliminates the npossibility of scoring the
housing while attempting to pry seals out. If
pressure of oil does not femove seals, turn off
engine, remove the steering gear and remove
thet, seals as outlined previously in this
section.

5. Clean the end of housingi thoroughly so that dirt
will notI enter housing with the installation of the
new seals.

6. Lubricate the seals thoroughly with Power Steering
Fluid to instal| seals with Installer J-6219. Install the
Inner smgile, “P seal first, then a_back-up washer,
Drive seal in far enough to provide clearance for
the outer seal, back-up washer and retaining ring.
Make sure that the inner seal does not hotfom on
the counterbore. Install the outer double lip seal
and the second back-up washer in only far enough
to provide clearance for the retaining ring. Install
retaining ring.

7. Fill pump reservoir to proper level. Start engine
and allow engine to idle for at least three minutes
without turnln? steering wheel. Turn wheel to left
and check for leaks.

8. Remove tape and reconnect pitman arm.

CAUTION:, The pitman arm to steerln% gear
nut is an |mPortant attaching part in that it
could affect the performance” of vital compo-
nents and systems, and/or could result in major
repair expense. It must be replaced with ong of
the same part number or with an equivalent
part if replacement becomes necessary. Do not
use a replacement part of lesser quality or

substitufe design. Torque values must be used
as specified during reassembly to assure proper
retention of this part.

GEAR ASSEMBLY

1 Lubricate the worm, lower thrust bearing and the
two thrust washers with Power Steering Fluid, then
install one thrust washer, the bearing, and the other
thrust washer over the end of the worm (fig. 54).

2. Lubricate the valve hody . teflon rlngs and a new
stub shaft caF "0" ring with Power Steering Fluid.
Install the stub shaft cap "O" ring in the valve
body so it is seated against the stub shaft cap.,Allﬂn
the NARROW NOTCH |n the valve hody with the
pin in the worm, then install the valve  and stub
shaft assembly in the gear housing (fig. 55). ,Appl?/
pressure to tie VALVE BODY when “Installing. [f
pressure is applied to the stub shaft during
Installation, the stub shaft may be forced out of the
valve body (fig. 56).

NOTE: The valve bod¥ is properly seated
when the oil return hale in the housing is
entirely uncovered (fig. 57).

3. Lubricate a new adJuster plug "0" ring with Power
Steering Fluid and install in groove on adjuster
pIu?. lace. Seal Protector J-6222 over the stub
shaft, then install the adjuster plug assembly in the
housing until it seats against the valve body (fig.
58). Remove Seal Profector.. Do not adjust the
thrust bearing preload at this time.

4. Install the rack-piston as follows:

a. Lubricate_the rack-piston teflon seal with Power
Steering Fluid.

b. Position _Seal Compressor J-8947 (Passenger
Cars) J-7576 (Trucks) against the shoulder™in

the housing.
STUB VALVE
SHAFT BODY
WORM
SHAFT
LOWER THRUST
BEARING
O” RING

[
LOWER THRUST
BEARING WASHERS

Fig. 54 -Worm and Valve Body -Exploded View
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OIL RETURN
VALVE HOLE
POSITION WORM PIN BODY
IN VALVE BODY NOTCH
Fig. 55-Valve to Worm Alignment Fig. 57-Valve Body Position in Housing
ADJUSTER
J-6222
Fig. 56-Installing Valve Body Fig. 58-Installing Adjuster Plug
¢. With Ball Retainer J-7539 in place in the rack-
piston, push the rack-piston (with teeth toward
itman_ shaft opening), into ‘the housmfg until 3-8947 (CARS)
ool J-7539 contacts the center of worm (fig. 59). 37576 (TRUCKS)
d. Turn the stub shaft clockwise with a 3/4" twelve RACK-PISTON
Pomt deep. socket or hox end wrench to thread
he rack-piston_onto the worm while holding 37539

Tool J-7539 against the end of the worm.

e. When the rack-piston is completely threaded on
the worm, remove Ball Retainer J-7539 and Seal
Compressor J-8947 (Cars) or J-7576 (Trucks).

5. Install the pitman shaft and side cover as follows:

a. Install @ new "O" ring in the pitman shaft side
cover and retain with chassis lubricant.

b. Turn the stub shaft until the rack-piston teeth fo so-imstaling Rack-Piston
are centered in the thman shaft opening, then ¢ g
install the pitman shaft and side cover So that
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the center tooth of the pitman shaft engages the
center groove of the rack-piston.

¢. Install the side cover bolts and lock washers and
tighten to 30 ft. lbs.

6. Install the rack-giston plug in the rack-piston and
torque to 75 ft. los.

7. Install a new housing end cover "O" ring and
lubricate it with Power Steering Fluid. Install the
end cover and retaining ring.

8. Adjust the thrust bearing preload as follows:

a. Using Spanner Wrench J-7624, tighten adjuster
plug up snug (clockwise). Back adjuster plug off
14 turn and measure valve drag.

b. Adjust thrust bearing preload to obtain_3 to 4
ingh pounds in excess of seal dra?. Tlgihten
adjuster plug. locknut securely while holding
adjuster plug’in position with Tool J-7624.

9. Adjust the over-center preload as follows:

a. Make sure the over-center adjusting screw is
backed all the way out and then turned back in
one-half turn.

b. Install an inch-lb. torque wrench with a 3/4", Fig. 61—Adjusting Over Center Preload
12-point socket on the stub shaft splines.

¢. Rotate the stub shaft from one stop to the other,
Count the number of turns and locate the center
of travel, then check the combined seal drag and
thrust bearing preload by rotating the torque
wrench through the centér of travel. Note the
highest reading.

d. Tighten the pitman shaft over-center adjusting

screw until the torque. wrench reads 3-6 in. Ibs.
hlgher than the readln? noted in Step ¢. The
tofal reading should not exceed 14 in. b, for a
used (400 mi. or more) gear.

e. While holding the adjusting screw, tighten_the
lock-nut to 35°ft, Ibs. using using Adapfer J-5860
(fig. 62) and recheck the adjustnient.

J-5860

Fig. 60—Adjusting Thrust Bearing Preload Fig. 62--Torquing Over-Center Locknut
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CONTROL VALVE-CORVETTE

INDEX

Overhaul OperationsS.....mmmmmmmsmsmsmssssmssssnsssens 9-25
DB ] 111 9-25
INSPECLION..ovvvvverserrsernsserssserssserssssssssssssssenenns 9-27

T 9-21
ASSEMDIY v 9-27
Valve BaIANCING....covvcivnsvrrsisssssssssssssssssssissens 9-28

OVERHAUL OPERATIONS

Disassembly

1

2,
3.

Place the valve in a vise as shown and remove dust
cover (fig. 63).

Remove adjusting nut (fig. 64).

Remove valve to adapter bolts and remove valve
housing and spool from adapter.

Remove spool from the housing (fig. 65).

Remove spring, reaction spool, washer reaction
spring, spring retainer, and Seal (fl?. 66). "0" ring
may now be removed from the reaction Spool.

Remove the annulus spacer valve shaft washer and
plug to sleeve key (See Figure 67).

Remove clamp by remaving nut, bolt and spacer or
if crlmPed type clamp is used, stral%hten clamp end
and pull clamp and seal off end of stud (fig. 685).

Carefully, so as not to nick the top surface, turn
adjuster"plug out of sleeve (fig. 69).

Fig. 63-Dust Cap Removal

Fig. 64 -Removing Adjusting Nut

Fig. 65--Removing Spool from Housing
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Fig. 66-Removing Valve Parts from Shaft Fig. 67-Removing Plug-to-Sleeve Key

Fig. 68-Seal with Clamp Attachment Fig. 69-Turning Adjuster Plug out of Sleeve

OVERHAUL MANUAL



9. Remove the adapter from the vise and invert,
Perfmlllttfmg the spring and one of the two hall seats
o fall free.

10. Remove the ball stud and the other ball seat and
the sleeve will fall free.

Inspection

L Wash_ all metal parts in nontoxic solvent and blow
dry with compressed air.

2. Inspect all parts for scratches, burrs, distortion
evidence of wear and replace all worn or damaged
parts, including mating parts when necessary.

3. Replace all seals, gaskets, covers with approved
service parts.

Repairs
NOTE: The Corvette valve incorporates a 55
Ib. centering spring.. The _Corvette valve
Incorporating this sprln? IS identified by an
"X" stamped on the dust cover.

In case a connector seat becomes damaged, proceed as
follows:

To remove connector seat, tap threads in center hole
using a 5/16-18 tap. Thread a bolt with nut and flat
wasfier attached into taﬁped hole so that the washer rides
against the face of the port boss and the nut rides
against the washey, Hold the_holt from rotating while
turn,mg? the nut off the bolt. This will force the washer
against the port hoss face and will hack out the bolt thus
drawing the conpector seat from the top cover housing
(f|?. 70). Discard the connector seat. Clean the housing
out thoroughly to remove any tapping chips.

Drive new_connector seat against housing seat, using
Tool J-6217, bemﬁ careful not to damage either the
connector seat or the housing seat (fig. 71).

Fig. 70-Removing Connector Seat

STEERING 9-27

Fig. 71-Installing Connector Seat

Fig- 72-Replacing Adjuster Plug and Shaft

Assembly (Fig. 73) .
Replace the sleeve and ball seat in the adapter, then
the_ball stud, and finally the other ball seat and the
spring, small coil down.

2. Clamp the adapter in vise, put the shaft through
the seat in the_adjuster plug and screw adjuster plug
in sleeve (fig. 72).

3. Turn the ‘olulq in until it is tight, then back it off
until the slot Tines up with notcfies in the sleeve.

4. Install new seal and clamp over stud so lips on seal
mate with clamp. (A nut and bolt attachment }% e
clamp replaces the crimped type for service fig. 5)

5. Center the ball stud, seal and clamp at openin? in
adapter housing, then install spacer, bolt and nut.

6. Insert the key, makin,([;,sure that the small tangls on
E]b,e e%s of the key fit'into the notches in the sleeve
ig. 74).

1. Install the valve shaft washer, annulus spacer, and
the reaction seal (lip up), spring retainer, reaction
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AL

1. Dust Cover 11. Spring Thrust Washer 21. Valve Shaft

2. Adjusting Nut 12. Valve Spring 22. Ball Seat Spring
3. Vee Block Seal 13. Spring Retainer 23. Ball Seat

4 Valve Spool 14. Annulus Seal 24. Ball Seat

5. Valve Mounting Bolts 15. Annulus Spacer 25. Sleeve Bearing

6. Lock Washer 16. Gasket 26. Adapter Housing
7. Valve Housing 17. Valve Shaft Washer 27. Lubrication Fitting
8. Valve Adjustment Spring 18. "0" Ring Seal 28. Ball Stud

9. "0" Ring Seal 19. Plug to Sleeve Key 29. Seal

10. Valve Reaction Spool 20. Ball Adjuster Nut 30. Clamp

Fig. 73-Power Steering Control Valve and Adapter-Exploded

installinr% sPooI on shaft.) Install the washer with
the chamfer "up”.

8. Install the seal on the valve spool (lip down%, then
install_spool .in housing being careful not to jam
spool in housing.

9. Install housing and spool ontq adapter. The side
orts should be on the same side as the ball stud.
olt the housing to the adapter.

10. Depress the valve spool and turn the locknut onto
theksPaft about four turns with a clean wrench or
socket.

NOTE: Always use a new nut.
Valve Balancing (Fig. 75)

The control valve must be ad%usted,_ after being

Fig. 74-Proper Key Installation disassembled, as outlined in the oIIowm? procedure,

_ , , The same procedure may. be followed fo correct a

sPrmq and spool washer and adjustment spring.  complaint of harder steéring effort required in one
(Install "0" ring seal on reaction spool before  direction than the other. See Figure 75.

L Install valve in vehicle. Connect all hoses and fill
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Fig. 75~Balancing Valve

the pump reservoir with oil. Do not connect the
piston rod to the frame bracket. If the vehicle is
already in operation, it will be necessary to detach
the piston rod from the frame bracket.

With the car on a hoist, start the engine. One of the
following two conditions will exist.

STEERING 9-29

a. If the piston rod remains retracted, turn the
adjusting nut clockwise until the rod begins_to
move out. Then turn the nut counter-clockwise
until the rod just begins to move in. Now turn
the nut clockwise to exactly one-half the rotation
needed to change the direction of the piston rod
movement.

b. If the rod extends qur] starting the pump, move
the nut counter-clockwise until"the rod begins to
move in. Now position the nut exactly one-half
the rotation needed to change the direction of
the piston rod movement.

cauTioN: Do not turn the nut back and forth
more Ithan is absolutely necessary to halance
e valve.

With the valve balanced it should be possible to
move the rod in and out manually.

Turn off the engine and connect the cylinder rod to
the frame bracket.

Restart the en?lne. If the front wheels (still on the
hoist) do not turn in either direction from center,
the valve has been properly balanced. Correct the
valve adjustment if necessary.

When the valve is properly adjusted, grease end of

"~ valve and install dust cap.

POWER CYLINDER - CORVETTE

INDEX

Overhaul OperationsS.....s o

Disassembly

ASSEMBIY oo e

OVERHAUL OPERATIONS

Disassembly (Fig. 76)

1

To remove the piston rod seal, remove the snap
ring; then pull out on rod, being careful not to
spray oil.

Remove the piston rod scraper and scraper element,
back up washer and piston rod seal from the rod.

At the ball stud end of the cylinder, remove the ball
stud seal.

Remove. the snap ring retaining the end plug and
|ube fitting.

Push on the end of the ball stud and remove the
end plug, spring, spring seat and ball stud.

Remove the "O" ring seal from the top lip of the
power cylinder ball stud opening.

If the ball_seat is to_be replaced, it must be pressed

*out using Tool J-8937.

Assembly
L Reassemble the piston rod seal components by

one
reversing the disassembly procedure. Apply power
steering " fluid, or transmission fluid bearing the
mark DEXRON, on the inner surfaces of thé seal
and scraper before assembly.

Reverse the disassembly procedure when reassem-
bling the ball stud.

In each case he sure that the snap ring is securely

"~ seated in the ring groove.

NOTE: Be sure to use new seals and "O"
rings when re-assembling cylinder.
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A A

Snap Ring 6. Ball Stud

End Plug and Lube Fitting 7. Ball Seat

"0" Ring 8. Ball Stud Seal
Spring 9. Piston Body
Spring Seat 10. Piston Rod Seal

Fig. 76-Power Steering Power Cylinder Explode

11.
12.
13.
14,
15.

Backup Washer
Scraper Element
Piston Rod Scraper
Snap Ring

Piston Rod
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J-6632
J-5504
J-23073
J-23072
J-5176
J-9226
J-7576
J-23600
J-2927
J-21239

J-21854
J-23653
J-5421
J-5860
J-5822

J-8433

J-1614

SPECIAL TOOLS

27 28 30 31 32

Pitman Arm Puller

Pitman Arm Puller

Shift Tube Installer

Shift Tube Remover

Oil Pressure Gauge

Pitman Shaft Bushing Replacer (Truck)
Rack-Piston Seal Compressor (Truck)
Belt Tension Gauge

Steering Wheel Puller

Pump Pulley Remover (Stamped
Pulley)

Column Pivot Pin Remover

Lock Plate Compressor
Thermometer

Torque Wrench Adapter

Wormshaft Bearing Race

Remover

Pump Pulley Remover (Cast

Pulley)

Pitman Shaft Bushing Remover

33

18.
19.
20.
21.
22.
23.
24.

25.

27.
28.

30.
31.
32.
33.

36.

J-7539
J-7624
J-4245
J-22670
J-6222
J-8947
J-5755

J-8092
J-6278
J-6278-2
J-7979-2
J-8524-1
J-8524-2
J-6219
J-22407
J-6217

J-2619

Fig. 77 -Manual and Power Steering Special Tools

STEERING 9-31

36

Ball Retainer

Spanner Wrench

No. 23 Internal Pliers

Pump Shaft Seal Installer
Shaft Seal Protector
Rack-Piston Seal Compressor
Wormshaft Bearing Race
Installer

Handle

Pitman Shaft Bearing Remover
Pitman Shaft Seal Installer
Handle

Adjuster Plug Bearing Installer
Adjuster Plug Bearing Remover
Pitman Shaft Seal Installer
Pitman Shaft Bearing Installer
Connector Seat Installer
Torgue Wrenches

Slide Hammer
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PASSENGER CAR SPECIFICATIONS

HEATER AND AIR CONDITIONING

SECTION 1A
HEATER Torque Specifications
Compressor Suction and Discharge

Amps RPM Connector Bolt....ccccecvveveenneen. ....25 ft. Ibs.

Volts  (Cold) (Cold) Rear Head to Shell Stud Nuts.... ....23 ft. Ibs.

Blower M otor...occoveieneninnene 13.5 6.25 Max. 2550 Min. Shaft Mounting N Ut.....cccoooiiiiiiiiiniiiiiee ... 20 ft. lbs.
2950 Max. Compressor Mounting Bracket BolIts.................. 25 ft. lbs.
Fuses Front Bracket to Compressor Bolts.........c.c....... 20 ft. Ibs.
Fuse BIOCK. ..ot e 25 Amp. Belt Tension. ..., See Tune-Up Chart

System Capacities
Refrigerant 12
Four-Season (Except Corvette) and

AIR CONDITIONING

Compressor Comfortron SyStems......c..ccoeverevreeneens 3 Ibs., 12 oz.
----------------------- Frigidaire Corvette Four-Season.............ccc.cccoveuevennnn. 3 |bS., 4 02
) 6 Cylinder Axial 525 Viscosity Compressor Oil
Displacement All SYSIEMS.cevveeeereeeiieeieene e 11 Fluid oz.
Four-Season (Except Corvette)
and COMFOItroN ...ceceeeeveeeeveeeeieeennas 12.6 Cu. In. Amps RPM
Corvette FOUr-SeasoN........coeeevveveveiveesreennn. 10.8 Cu. In. Blower Motor Volts  (Cold) (Cold)
ROtALION ...ttt Clockwise Four-Season and
Comfortron.....cccccceeeeeinns 12 16.5 Max. 3700 Min.
Fuse In
Compressor Clutch Coil Fuses Block Line
ONMS (A BOCF )i ieeeeveeee e enes s eeenenans 3.70 Four-Season.......ccvinnncn, 25amp 30 amp
AMPS (AL 8O0°F ) uiiiieieieeeeeeeeeee e 3.22 @12 volts Comfortron. ..o 25 amp 30 amp
SECTION IB
SPECIFICATIONS
CORVETTE BODY
Torque Torque
Body Mounting Bolts.............. 45 ft. Ibs. Lap Belt Inboard Attachment .......c...cceeveeiinnenne
Door Lock-Striker Bolt 45 ft. |bs. Shoulder Harness Attachment Bolt
Side Door Wedge Pin Housing 70 in. Ibs. Inboard Lap Belt Mounting Restraining Cable
Side Door Wedge Pin Housing Bracket............... 70 in. Ibs. AtAChiNg N U 30 ft. Ibs.
Retractor Mounting Bolt-Shoulder B e lt............. 35 ft. Ibs. Seat to AdJUSIEr SCIeW ..o 150 in. lbs.
Retractor Mounting Bolt-Seat B e It.................... 40 ft. Ibs. Seat Adjuster to FloOr SCrew ... 150 in. lbs.

NOVA SKYROOF

Refer to text for detailed data. Also, note during assembly: Caution should be taken not
to overcompress the outer cover assembly and rear moulding with the rear moulding
retaining screw.
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SPECIFICATIONS 2

FRONT SUSPENSION

SECTION 3
BOLT TORQUES $

CHEVELLE
VEHICLE CHEVROLET AND NOVA CAMARO CORVETTE

MONTE CARLO

Ball Joint Stud Nuts

Upper Stud *60'# *50'#

Lower Stud *93'# *90'# *80'# *90'# 80'#
Joint to Upper Arm

(Service Replacement) 25'#
Steering Arm Nuts - - 70'# - 70'#
Control Arm Pivot to Frame

Upper 83'# 83'# 50'# 75'# 50'#

Lower 105'# 80'# See Below
Upper Control Arm Shaft

Nuts/Bolts 60'# 40'# 40'# 60'# 60'#
Shock Absorber B02 BO7 150"#

90"#

Upper End All Others 90"#

Lower End 20'# 150"#
Stablilizer Bar

Link Nuts 13'# 13'# 18'# 13'# 18'#

Bracket Bolts 24'# 126"#

Lower Control Arm Shaft
to Crossmember

Front 70'#
Rear - - - - 95'#
Anchor Pin Drum Brakes - - 130'# - -
Mounting Bolts Disc Brake
Caliper 35'# 120'#
Wheel Stud Nuts 70'# 75'#

Wheel Bearing Adjustment**

Preload ZERO

End Movement .001" to .008"

*Plus additional torque to align cotter pin hole.
1/6 turn maximum
NEVER back off to align cotter pin.
**See Procedure in FRONT SUSPENSION Section.
$NOTE: Bolt Torques are presented as follows:
Foot Pounds Torque = '#
Inch Pounds Torque = "#
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SPECIFICATIONS 3

TRIM HEIGHTS

The following procedure should be followed before making
any trim height measurement.

1. “Z” Dimension

a. Lift vehicle up approximately 1-1/2" at the front

bumper and gently remove hands_ allowing vehicle to

settle on its own.” Repeat this lifting operation twice.

lt\fl]eaéulr_%the “Z” height in the settled position after the
ird lift.

. Push vehicle down apprommatelg 1-1/2" at the front

bumper and gently_remove hands allowing vehicle to
settle on its own, "Repeat this pushing down operatjon
twice. Measure the “Z” height in thé settled position
after the third push down.

. The true “Z” height is the average of (a) and (b) for

2. “D” Dimenﬁion
NOTE: Follow_ the same pattern as stated above for

the “Z” dimension when measuring the “D”
dimension except: Lift and push on the rear

bumper.

3. “J" &“K” Dimension ,
a. Jostle the front 0? the car up and down three times

b.

by lifting the vehicle up approximately 1-1/2" at the
front bumper and immediately push. vehicle down
approximately 3" from the raised position_raising up
3" and repeating the cycle a total of three times.
Jostle the rear of the car three times by applying the
same procedure to the rear bumper & used on the
front In (3a).

each side.

DIMENSIONS

CHEVROLET MODELS
WITH STANDARD V-8

SEDANS WITH L-6 ENG.
Wagon (125" W.B.)
All Sedan With LS4

CHEVELLE MODELS
Sedans

All inc. w/F-40
Coupe

SS Coupe
Pick-Up

SS Pick-Up
Wagon

MONTE CARLO

CAMARO MODELS
Base

Z-28
NOVA MODELS

NOTE:

ANRN

¢. Repeat the jostling of front a second time.
d. Measure the “J” and “K” dimensions in the settled
position.

TO REG. PROD. WITH P/S, P/IB AND RADIO

"K"™ & "D" VERTICAL TO GROUND AND APPLY

z J K D
TIRES CURB CURB CURB CURB
G-78 9.69 9.67
3.13 6.24
G-78 9.72 9.69
L-78 2.90 10.22 10.22 5.74
H-78 3.13 10.01 9.98 6.24
E-78 2.42 5.47
10.36 10.41
G-78 2.02 5.07
E-78 2.40 5.45
10.36 10.40
G-78 2.00 5.05
G-70 2.00 10.28 10.32 5.05
G-78 10.50 10.72
2.05 4.61
G-70 10.42 10.64
H-78 2.19 10.97 11.02 4.65
G-78 10.55 10.71
1.68 5.03
GR-70 10.03 10.19
All 1.82 7.97 7.55 5.83
All 2.69 9.12 8.84 6.97
E-78 9.76 9.80
2.18 554
E-70 9.52 9.55

The normal allowable tolerance is+ 3/4".

Good judgement should be exercised before replacing a spring when the trim height is only slightly out of specification.
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SPECIFICATIONS 4

CENTER OF LOWER CONTROL ARM BOTTOM
FRONT BOLT HEAD (EXCEPT NOVA, REAR BOLT HEAD) OF FRAME
Z+.38
J+.38 K+.38!
LOWEST POINT ON INBOARD TOP OF
CORNER OF LOWER BALL JOINT
AXLE

Measure 'J' and 'K' Height at the following distance rearward of the front wheel or frontward
of the rear wheel

I CHEVROLET MONTE CARLO CHEVELLE (CPE ONLY) CHEVELLE CAMARO NOVA

Front 36" , 34" %9" 30" 36" 33"
Rear | 255" EXC. WAGON 27" 20" 20" 207
29" WAGON
CENTER OF
BOLT HEAD
NOVA REAR
ONLY
REAR
AXLE

Fig. 1 Trim Height - Except Corvette
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FRONT SUSPENSION

SPECIFICATIONS 5

Fig. 2 Corvette Trim Height

TARGET HEIGHTS

SLR
CORVETTE Tire Z D J K P R
MODELS FRT RR
COUPE—STD SUSPENSION 2.45 2.10 7.91 7.89 27.75 27.90 12.62 12.62
CONV-STD SUSPENSION 2.53 2.53 7.90 7.73 27.84 27.58 12.63 13.62
ALL GR-70 2.85 2.28 8.44 8.33 28.35 28.30 12.57 12.60
Dimensions "Z", gt tK TP, "R, "D and "SLR" . . . Vertical to ground and apply to all vehicles. See figure 2,
VEHICLE ALIGNMENT TOLERANCES tt
FIELD USAGE
Column 1 Column 3
~Service Checking @ Service Reset
+3/4° + 120
t1° + 120
+ 1/8” + 1/16'
Camber (Side to Side) 1 12°
Caster (Side to Side) 1 1/2°
VEHICLE INSPECTION TOLERANCES
Column 2
+2°
+11/2°
+ 3/8"

* Caster and Camber must not vary more than 1° from side to side.
@ Caster and Camber must not vary more than 1/2° from side to side.
$ Toe setting must always be made after caster and camber.

ttSee explanatory copy in front suspension section.

tSee Note under Specifications Chart concerning camber for Chevrolet, Monte Carlo and Chevelle.
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SPECIFICATIONS 6

VEHICLE

CHEVROLET
Caster
$$Camber

Toe-in (Total)
S.A.l. = 10 1/2° + 1/2°

MONTE CARLO
Caster
$$Camber

Toe-in (Total)
S.A.l. = 10 1/2° + 1/2°

CHEVELLE-EL CAMINO
MANUAL STEERING
Caster

$$Camber

Toe-In (Total)
S.A.l. = 10 1/2° + 1/2°

CHEVELLE-EL CAMINO
POWER STEERING
Caster

$$Camber

Toe-In (Total)
S.A.l. = 10 1/2° % 1/2°

NOVA

Caster

Camber

Toe-in (Total)

S.A.l. 8 3/4° £ 1/2°°

CAMARO (Standard)
Caster

Camber

Toe-In (Total)

S.A.l. 9 1/2° + 1/2°

CAMARO z-28
Caster

Camber

Toe-In (Total)
S.A.l. 9 3/4° + 1/2°

CORVETTE
Caster-M. Strg.
Caster-P. Strg.
Camber-Front
Toe-In-Frt. Total

WHEEL ALIGNMENT SPECIFICATIONS
+ (All Vehicles at Curb Weight)

++1
Service Checking

Specification for diagnosis
for warranty repair or
customer paid service

*0° to + 2°
L + 13/4° to + 1/4°
R + 1 1/4° to - 1/4°
1/16” toe-out to
3/16" toe-in

*+ 6° to + 4°
L + 13/4° to+ 1/4°
R + 1 1/4° to - 1/4°
3/16" toe-in to
1/16" toe-out

* -2°to 0°
L + 13/4° to + 1/4°
R + 1 1/4° to - 1/4°
3/16” Toe-in to 1/16"
Toe-out

*-1°to + 1°
L + 13/4° to + 1/4°
R + 1 1/4° to - 1/4°
3/16" Toe-in to 1/16"
Toe-out

*- 1/2° to + 1 1/2°
* - 1/2° to + 1°
1/16" to 5/16" Toe-in

* - 1° to+ 1°
* + 1/4° to+ 13/4°
1/16" to 5/16" Toe-in

* - 2°to 0°
*0°to+ 11/2°
1/16" to 5/16" Toe-in

*0° to + 2°
* + 11/4° to+ 3 1/4°
*0° to + 1 1/2°
1/8" to 3/8" Toe-in

++2
Vehicle Inspection

Specification for
Periodic motor
vehicle inspection

- 1°to+ 3°
L +2 1/2° to - 1/2°
R +2°to- 1°
5/16" toe-in to
3/16" toe-out

+7°to + 3°
L+2 1/2° to-1/2°
R +2° to - 1°
5/16" Toe-in to 3/16"
Toe-out

-3°to+ 1°
L+ 2 1/2° to - 1/2°
R +2° to - 1°
5/16" Toe-in to 3/16"
Toe-out

- 2° to 0°
L+2 1/2° to - 1/2°
R+ 2°to- 1°
5/16" Toe-in to 3/16"
Toe-out

- 11/2° to + 2 1/2°

- 11/4° to + 13/4°

1/2" Toe-in to 1/4"
Toe-out

- 2°to + 2°
- 1/2° to+ 2 1/2°
1/2" Toe-in to 1/4"
Toe-out

- 3°to+ 1°
-3/4° to+ 2 1/4°
1/2" Toe-in 1/4" Toe-out

- 1°to+ 3°
+ 1/4° to+ 4 1/4°
- 3/4° to+ 2 1/4°
5/8" Toe-in to 1/8"

++3
Service Reset

Specification
for resetting
alignment

R + 1/2° % 1/2°
$ 1/16" £ 1/16"

@+ 5° + 1/2°
L+ 1° £ 1/2°
R+ 1/2° £ 1/2°
$ 1/16" + 1/16"

@ - 1°+ 1/2°
L+ 1° % 1/2°
R+ 1/2° + 1/2°
$ 1/16" = 1/16"

@0° + 1/2°
L+ 1° + 1/2°
R + 1/2° + 1/2°
$ 1/16" £ 1/16"

@+ 1/2° = 1/2°
@+ 1/4° % 1/2°
$3/16" £ 1/16"

@ 0° = 1/2°
@+ 1° £ 1/2°

+
$ 3/16" £ 1/16"

@ - 1° £ 1/2°
@ + 3/4° = 1/2°
$3/16" + 1/16"

@+ 1° £ 1/2°
@ + 2 1/4° £ 1/2°
@ + 3/4° £ 1/2°
$ 1/'4" toe-in + 1/16"

Camber-Rear Toe-out -7/8° + 1/4°
Toe-In-Rear (per Whl.) +++ 1/16" + 1/32"
S.A.l. 6 7/8° = 1/2° @ 0° Camber

+ Curb Weight means weight of vehicle including production options and full capacity of engine oil, fuel and coolant.

++ See explanatory copy in front suspensions section.

* CASTER and/or CAMBER must not vary more than 1 from side to side.

$ Toe-setting must always be made after caster and camber.

+++ Check toe-in setting after any camber change.

@ CASTE R and/or CAMBER must not vary more than 1/2° from side to side.

$3$ Left and Right side should be different at least 1/4 and no more than 3/4° with the left side having the greater + reading.

L Equals left side camber.
R Equals right side camber.

OVERHAUL

MANUAL



SPECIFICATIONS 7

REAR SUSPENSION

SECTION 4

DIFFERENTIAL

All Except Corvette Corvette
Ring Gear to Pinion Backlash.................... .005"-.008" .005"-.008"
Axle Shaft End Play, Band 0 Type Axles . 001"- 022" -
Pinion Bearing Preload—inch/Poinds of Rotating Torque NEW......ccccurvvs 15- 30 20- 25
USED . 5-10 5-10
BOLTS TORQUES-FOOT/POUNDS All Except Corvette Corvette LUBRICANT CAPACITIES
Camer Cover llllllllllllllllllllllllllllllllllllllllllllllll 25 50 Complete Drain and Refill .
Ring Gear —8 1/2" and 8 7/8" Passenger . 90 81/2"R.Guvvres ... 425 pints
-8 TI8” TIUCK vvvrvrsvvrsrernn 60 - _
- —Corvette 50 8 7/8" Passenger ..... 54 pints
Bearing CaEs ..................... 60 55
Pinion Lock Screw 25 20 87/8" Truck_
FITEr PIUG ovrvvevvvssvvnsssnssrsnssssssnn o 25 20

TORQUE (FT. LBS)

Chevrolet Chevelle
1|156)$’Ce\;\)lt.8. a%onff6,§%lg Nova Camaro Corvette

Station Wagon ~ Station Wagon
Up|per Control Arm

ront Bushing Nut 115 80
Rear Bushlng Nut 80 80
Lower Control"Arm
Front Bushing 115 80 50
Rear Bushing 115 80
Shock Absorber
Upper 12 12 18 18 50
Lower 65 65 45* 8 3
Leaf Spring
Front Eye Bolt Nut 80 5 15
Rear Shackle Bolt Nut 115 50 50
Leaf S’?nng Front Mounting
Bracke 30 30
Leaf Sﬁrln% Retainer
(Anc late) 40 40 40 70
Umversal Joint Wa(agons 15
Companion Flange All Other 75 15 15 15 15
Wheel Stud Nuts 70 70 70 70 75
Axle Drive Shaft
to Spmdle 75
To Yoke 15
Stabilizer-to -
Control Arm 55
Stabilizer
-To Frame Bracket 60 40
-To Spring Retainer Plate 18 40

*60 Ft. Lb. with Special Performance Suspension

OVERHAUL MANUAL



SPECIFICATIONS 8

TORQUE (FT. LBS)

CORVETTE
Stabilizer Shaft _ Drive Spindle Support
Bracket to Frame ... 120 in. |b. 10 TOFQUE ATM ovvvvcvnmsnmsmssmsssssssssnsssssesnns 30
Bracket t0 TOrque Arm ... 120in. |b. Strut Rod
Link BUSNING B 0TS ...c.cvvvvvsrvsvrsnsvnsessennssensnns 25 10 Spindle Support
Rebound BUMPEF 10 FIAME ..ooves 20 Bracket 1o Carrer
CrossSmember 10 CAITIEr .....vvvvvvnivvnsssssssssisssssisens 60 Camber Cam o
Carrier Front Support AMDEr L AM o
£0 CLOSSMEMDEL oo 65 Torque Arm Pivot
Front Bolt ... 50 Spring Link Bolt Install Nut to expose hole
_Rear Bolt .. to Torque Arm then insert cotter pin.
Drive Spindle N'u Rear Wheel Alignment #

*Plus additional torque necessary to line up cotter pin hole. . _
#See Wheel Alignment Chart in Front Suspension Specification Section,

RIDING HEIGHTS
See “Riding Heights” in Front Suspension Specification Section.

BRAKES

SECTION 5
TORQUE SPECIFICATIONS

Chevelle,
VIO, g Waons  Camaro N Corvett
W.B. Wagons a'n% éI}ﬁ%ﬂte ova orvette

Master CYlinder t0 D ash ......evsnesisesnnen 24 ft. |bs. Clbs. 24§t |bs. 24 ft. |bs. 24 ft. |bs.
e B TR HIR AE
............................................ . |bs. ~ bs. . Ibs. . |bs. . |ps.
PUSH ROA 0 ClRVIS...oivivvververserissiigriassinsissssgnssssssssss ) — — 14 1t. 1ps. 14 ft. [bs.
et e e ek dek pEE Wik
Brake Line Nut (to Whee Cg/lmders) — 128 In. (ps. % in. |ps. 1?) in. |ps. % in. Bs'. —
Brake Line Nut HFﬁerEf,r ge HOSE) v 150 n. lbs. }n. s. 150 n. los. *n. s. 115 in. lbs.
Brake Hose 50 g nder)...... . _ t. ps. — t. |bs. —
Brae_mf( Ip to Frame ... « 100, |ps. 100 In. Ibs. 100 in. |ps. 100 In. lbs. 100 in. lbs.
Front Bra HoseSuRg?rtBracke . % In. [ps. 100 . Ibs. In. |ps. 100 in. |ps. —
ear Hose Frame or eBr?cket .................. In. [ps. — i in. |ps. }t. . -
RO e DU RO IO A XTE e T L L
Brak Shoe Anchon B gl 1  Ios Y s s 0
Wheel Cylinder to Flange Plate . 0 |tn .2 %n. s. 50 1n. |bs. g |n.|| s, —
ga EﬁgFHgﬁjs%m (E)%lc%t .................................. 35 ft. Is. 35 1t [bs. 351t Ibs. ft. Ibs. 1%8 [% ’Eg
Ffie Hose to Caliper BOIt v, 27 ft. Il%s. 22 ft lbs. 22 ft. %s. 22 ft. |ps. 22 ft. Ibs.
Support Plate to Steerin KnuckIeSU per Bolt).. 140 . lbs. 140 ft. |ps. 140 in. Ihs. 140 Ft. Bs. —
SUFE rtPate/Steerlnng rm to Knuckle Nuts .. . . ;8 t. [ps. — 70 1t. [pS. —
Shield to Steering Kn cklf Nuts (Hold Bolt) . .. it. Ips. - 10 1t. [ps. —
Shigld to Steerln'g_ KnuckeBoS Hold Nut) ... 95 Ft. bs. — 95 1t. Ibs. —
Pedal Mounting Pivot Bolt (NUT) .o 28 ft. |bs. 221t [ps. 28 ft. Ibs. — —
Brade Pedal Bracket to D ash........ 28 ft. |bs. 38 ft. [ps. — — 150 in. Ibs.
Combination Valv% Mounting . 150 In. lbs. 150 In. 1os. 150 in. Ibs. 150 in. |bs. —
Distribution Switch M ounting — — — 150 In. [ps.  10Q in. Ibs.
Parking Brake Equalizer 55 1n. |ps. 55 1. Ibs. 85 in. |ps. In. |ps. ln.‘ S.
Parking Brake Assembly (to Dash or_FIoor?l oo 1so I ps. 100 n. [ps. 100 In. |pS. 1@@ In. [ps. 100 In. Ibs.
E%ﬁtn%aBl)rI%k?oAléls&wa!zn to XP-or Kick Pad). ... 1s0 in. [bs, g5 In. DS, 150 |rt1. g in. ps. —
ront C%Ple Tra[ls. Support Bracket ... 72 in. Ihs. w0 — —
ear Cable Bracket ... — 100 in. bs. 40 ft. [bs. 100 in. Ibs.

OVERHAUL MANUAL



GENERAL DATA:
Type .
Displacement (cu. in.)
Horsepower @ rpm

Torque @ rpm

Bore
Stroke
Compression Ratio
Firing Order
CYLINDER BORE:
Diameter
Out of
Round

Production

Service

Thrust
Side
Relief
Side

Produc-
Taper tion

Service
PISTON:

Production
Clearance

Service

PISTON RING:
Clear-
ance
Groove

Produc-  Top
tion 2nd
Service

To
Produc- P

tion
2nd

Service

Production

Serwce
Production

Service

Groove
Clearance

Gap

PISTON PIN:
Diameter

b
M
P
R
E
g Gap
b
N
g

Clearance Production

o Service
Fit in Rod
CRANKSHAFT:

Diameter

Main
Journal

Produc-
tion
Service
Produc-
tion
Service

Taper

Out of
Round

SPECIFICATIONS 9

ENGINE
SECTION 6
In Line V-8
250 307 350 400 454
1 15%? 5 ZA@) 22@ 1 215, 24@ & 275
6 3600 4 O 4 0 52 5 0 3 0 4000
g‘g 205 285 295 31@ 305 395
2 24“80 50 40‘50 1o 200 0 280 2600
5 3.25 348 3.75
% 8.5:1 | 9.0:1 851
1-5-3-6-2- 1-8-4-3-6-5-7-2
3.8745-3.8775 | 3.9995-4.0025 | 4.1246-4.1274 | 4.2495-4.2525
0005 Max. | Max.
002 Max.
0005 Max.
0005 Max. 001 Max.
005 Max.
.0005 .0005 .0036 0014 0018
.0007-.0013
0015 0011 0042 0020 .0028
0025 Max, 0027 Max., 0061 Max. 034 3%
0012-.0027 0012- .0012-.0032 .0012-.0027 )
0012-.0032 0032 0012-0027 0012-0032 0017-.0032
Hi Limit Production *.001
010
.010-.020 .010-.020 .010-.020
020
013
.010-.020 013-.025 .010-.020
o023 .
Hi Limit Production + .01
005 Max.  ].002-007| S 005 Max, i .0005-.0065
Hi Limit Production * .001
- .015-.055
Hi Limit Production * .01
.9270-.9273 .9895-.9898
.00045 .00015
.00015-.00025 .00025-.00035
.00055 .00025
001 Max,
.0008-.0016 Interference
#1 2%85
2.4484-2.4493 #5%4%44 2'7494
All 2.6493 #2-3-4
Al 2.4481°3.4490 276
22993 # 21490
#5
2.4479-2.4488 26473 2.7478
2.6488 9.7488

0002 Max.

001 Max.

0002 Max.

001 Max.

oCorvette 190 HP @ 4400; Torque 270 @ 2800

OVERHAUL MANUAL



SPECIFICATIONS 10

Type
D¥spplacement (cu. in.)

Main
Bearing
Clearance

Production

Service
Crankshaft End Play

Diameter

Production
Service
Production
Service

Production

Crankpin Taper

Out of
Round

Bearing
earance

) Service
Rod Side Clearance
CAMSHAFT:

_ Lobe Intake
Lift £ 002"(X) Exhaust
Journal Diameter
Camshaft Runout
Camshaft End Play
VALVE SYSTEM:

Lifter )

Rocker Arm Ratio

Valve Lash

Exhaust
Face Anqle Int. & Exh)
Seat Angle (Int. & Exh.)
Seat Runout (Int. & Exh.)

Seat Width

Intake

Intake
Exhaust

: Int.
Prod'uct|on Exh.
Service

Free Length

Closed

Stem
Clearance

g/arli\ae leressu re
( uter% 5. @in. Open

Installe(; Height

Free Len th
Approx. # of Coils

(X) California Camshafts: #

Damper

In Line 350 v 100 154
100 ﬁ 145 11751 245 & 250 150 215, 245 & 275
Auto. Man. #1
00080020 ST i 0008 #l-2-3-4
All 0031 0025 #2-3-4
0003 #2-3-4 #2-3-4 0011
0011-.0023 0013 5
0029 0025 #5 0023 0034
# 0%523 0023 0%517 |
0017-0033 0033 ' 0040
033 0033
002 00 002 Max.; All Others - .0035 |Max. 006..010
19928 2.099-2.100 | 2'199 2.200
2.000 R Ve
0003 Max.
001 Max.
0002 Max.
001 Max.
o 0013-0035 0009- 0025
0021 o 0035 M | |
. ax.
007-016 1 008- 014 .015-.021
2017 2600 , , ,
i vt 4% s 2540
1.8682-1.8692 1.9482-1.9492
0015 Max.
.001-.005 (In-Line Engine)
Hydraulic
1751 | 150:1 | 1.70:1
One Turn Down From
Zero Lash
45°
46°
002 Max.
1/32-1/16
1/16-3/32
10010-.0027
0015-.0032 | .0012-.0029 , J 0012-.0027
190 c H| Limit Production + .0 210I3ntake - .002 Exhaust
55-64 Xh%‘%% ' 724396
a 76-84 @ L.70 @
180-192 18]3 fgs 164205 § 125 28]8-§12
1.@37 1 0 ' @
121132 15/8 123132 1718
1.94 1.86
4 4
62629 IV8& [nlet 061 Exhaust 0.2733
38648 6) Inlet Exhaust 02217

OVERHAUL MANUAL



Type
Displacement

E Horsepower
Compression ©(PSI)

s P M%Ife Standard ~ AC-R46T
Number  Cold AC-R45T

K8 Gap

IIJ Point Dwell 31°-34°

% Point Gap

R Arm Spring Tension

E|3 Condenser

U

8 I/I Synchro. 6°B

g . 6°B

Fan & P/S

L-6
250
100
130

ENGINE TUNE UP

307
115 145
150
4°B 8° B
8°B 8° B

V8
350 400
how W
150
AC-R44T
AC-R43T
035"
29°-31°
016" (Used) - .019” (New)
19-23 Ounces
18-.23 Microfarad
8°B* 8°B -
12°B 8°B 8°B

SPECIFICATIONS 11

454
215, 245 & 275
160

10°B
10°B

50 Ib. minimum - Adjust to 75 £ 51bs. (Used) or 125 £ 51bs. (New) using Strand Tension Gauge

%"e'f{g AIC Compressor 65 Ib. minimum - Adjust to 95 + 51bs. (Used) or 140 + 5 Ibs. (New) using Strand Tension Gauge

AlR. Pump®©
Air Cleaner
Valve  Inlet
Lash

Exhaust
ldle  Synchro.
rpm
0 Auto.
Fuel  Pressure
Pump

© Volume
Crankcase Vent Valve

*1 Sj? C%rvetf(e ongy . : - .
at Cranking Speed, throttle wide open - Maximum variation, 20 PSI between cylinders.
Rotate cam lubricator 180° at 12,000" mile intervals—Replace at 24,000 mile intervals.

At idle speed with vacuum advance line disconnected and plugged. B =B
(Corvette—Adjust 0" 75 £ 5 Ibs.)

In addition to, its function of filtering air drawn into the engine through the carburetor, the air cleaner also

Do not pry against

© CAUTION:

700

600

12

A.IR. pump housing.

312 to
41

900 900
600 600
510
6 1/2

One Pint in 30-45 Seconds @ Cranking Speed

See Note©

HWrauIic - One Turn
Down From Zero Lash

900 900 —
600 700 600
7t081/2

Replace at 24,000 Miles

1.D.C.

50 Ib. minimum - Adjust to 75 £ 51bs. (Used) or 125 5 Ibs. (New) using Strand Tension Gauge

900

600

acts as a flame arrestor in the event the engine dackfires. Because batkfiring may cause fire in the engine compartment,
the air cleaner should be installed at all times unless its removal Is necessary fof repair or maintenance services.

Paper Element Type—First 12,000 miles, inspect element for dust leaks, holes, or other damage and replace if necessary.
If satisfactory, rotate element at 24,000 miles. Element must not be washed, oiled, tapPed, or cleaned with an air hose.

If d, replace P.CV.
mes ?%erepgrresrterg\c/eery 2,000ren%t|

See “TUNE-UP” section.

er filter every 24,000 miles (do not attempt to ¢

gan

). 1f 50 equipped, clean wire

) Replace filter element located in carburetor inlet every 12 months or 12,000 miles, whichever occurs first.

OVERHAUL MANUAL



SPECIFICATIONS 12

Size

1/4-20

11/32-24
5/16-18

3/8-16

3/8-24
7116-14

7/16-20

1/2-13

112-14
112-20

14mm

5/8

ENGINE TORQUES

Usage

Camshaft Thrust Plate
Crankcase Front Cover
FI){wheeI Housing Cover
Filter Bygass Valve
Oil Pan (To Crankcase)
Oil Pan (To Front Cover)
Oil PumR Cover
Rocker Arm Cover

Connecting Rod Cap

Camshaft Sprocket

Oil Pan (To Crankcase)
Qil Pump

Push Rod Cover

Water Pump

Clutch Pressure Plate
Distributor Clamp
Flywheel Housm%
Manifold Exhausg
Manifold (Exhaust to Inlet)
Manifold (Inlet)
Manifold-to-head
Thermostat Housing
Water Qutlet

Water Pump

Connecting Rod Cap

Cylinder Head
am Bearlng Cap

Rocker er Stud

Flywheel
Torsional Damper

Cylinder Head
ain Bearing Cap

Temperature Send Unit

Torsignal Damper
Qil Filter
Qil Pan Drain Plug

Spark Plug

Inside bolts on 307-350 engines 30 Ih. ft.

) Outer holts on engines with 4 bolt caps 65 Ib. ft.

OVERHAUL

In Line Small V-8 Mark 1V-V-8
250 307 350 454
80 Ib. in. _
80 Ib. in.
80 Ib. in. ,
, 80 Ib. in.
80 Ib. in.
50 b, in. 80 Ib. in
in. _ 80 Ib. in. _
45 b, in. ] 50 Ib. in.
35 b, ft.
. 20 b ft. _
75 Ib. in. 65 Ib. in. | 135 Ib. in.
115 1o, in.
50 Ib. in.
15 Ib. ft.
35 Ib. ft
20 |b. ft.
30 Ib. ft.
20 Ib. ft.®
30 Ib. ft.
30 Ib. ft.
35 b, ft.
30 Ib. ft.
20 Ib. ft.
30 Ib. ft.
45 1h, ft. 50 Ib. ft.
65 Ib. ft. 80 Ib. ft.
65 Ib. ft. 75 Ib ft.0
5 Ib. ft.
50 Ib. ft.
60 Ib. ft. 65 Ib. ft.
60 Ib. ft.
9 Ib. ft.
105 Ib. ft.
20 1o, ft.
. 85 In. ft.
Hand Tight | 25 Ib. ft.
20 Ih. ft.
15 lb. ft.

MANUAL
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NOTE:

PASSENGER CARS -

Also refer to Rochester Carburetor Identification

CARBURETOR

SECTION 6M
IDENTIFICATION

Vehicles Engines
8 o
g = . g Displace- RPO
[ S 2 ment and :
5§ 8 2 8 Option
o O O Type
B X \%
X 250 L-6 Base (L22)
X 307 V-8 L14
X 307 V-8 L14
X X 350 V-8 L65
X 350 V-8 L65
X X X X 350 V-8 L48
X 400 V-8 L56
X X 350 V-8 z28
X X 454 M-4 LS4

EXCEPT VEGA

Barrel
(bbl)
and

Type
1MV
2GV

2GV

2GV
2GV

40J

26V

4QJ

4QJ

SPECIFICATIONS 13

Illustrations in Overhaul.

Passenger Car Carburetors —Except Vega

Fe deral

Manual Automatic
7043017 7043014
7043101 7043100
7043105 7043120
7043113 7043114
7043111 7043112
7043203 7043202

N/A 7043118
7043213 7043212
7043201 7043200

All California carburetors are same as Federal (except Vega R.P.O. L-13 and L-11).

Cali Fornia

Manual Automatic

SAME

AS

FEDERAL

OVERHAUL MANUAL



SPECIFICATIONS 14

CARBURETOR ADJUSTMENTS

PASSENGER CARS - EXCEPT VEGA

Rochester Carburetors

NUMBFTR Float Float Metering Choke _ROd Air Valve  Vacuum
Model (A) Automatic Trans. Level Drop Rod Pump Rod (Fast idle Wind-Up Break Unloader
(M) Manual Trans. Cam)

MV 7043014(A) 1/4 .080 .245 .300 .500

MV 7043017(M) 1/4 .080 275 .350 .500
2GV 7043100(A) 21/32 19/32 15/16 .150 .080 .215
2GV 7043101 (M) 21/32  19/32 15/16 .150 .080 215
2GV 7043120(A) 21/32 19/32 15/16 .150 .080 .215
2GV 7043105(M) 21/32  19/32 15/16 .150 .080 .215
2GV 7043114(A) 19/32  19/32 17/16 .245 .130 .325
2GV 7043113(M) 19/32  19/32 17/16 .200 .140 .250
2GV 7043112(A) 19/32 19/32 17/16 .245 .130 .325
2GV 7043111(M) 19/32  19/32 17/16 .200 .140 .250
2GV 7043118(A) 19/32 19/32 17/16 .245 .130 .325
2GV N/A (M)
4MV 7043202(A) 7132 13/32* 430 1/2 .250 450
4MV 7043203(M) 7132 13/32* 430 1/2 .250 450
4MV 7043212(A) 7132 13/32* 430 3/4 .250 450
4MV 7043213(M) 7132 13/32* 430 3/4 .250 450
4MV 7043200(A) 1/4 13/32* 430 11/16 .250 .450
4MV 7043201 (M) 1/4 13/32* 430 11/16 .250 .450
*Pump Rod Location: Inner

FAST IDLE (RUNNING) RPM ADJUSTMENT
Carburetors —Rochester
MV 4QJ 2GV
Vehicle
Auto. Man. Auto. Man. Auto, and Man.
All # (M4)# ADVISORY SETTINGS These approximate settings are with low

(Except 1800* 1600t 1300* 16001 (1 1/4 SAE) idle at 400/450 RPM, as specified - with

Vega) a a a 1600t (1 1/2 SAE) a viscous clutch fans disengaged.

-+

with vacuum advance.

* without vacuum advance,

a. on high step

# on M4, 1600 RPM for both Auto. & Manual.

OVERHAUL MANUAL



SPECIFICATIONS

OTHER ADJUSTMENTS
PASSENGER CARS - EXCEPT VEGA

NOTE: Refer to “Additional External Settings and Adjustments'Vor "Idle Stop Solenoid Adjustment"
and "CEC Valve Adjustment, as applicable, in Section 6M (Service Manual), under carburetors
before using the following charts.

NOTE: All idle speeds listed are to be set with air conditioning OFF.

UNLESS OTHERWISE NOTIFIED - ALWAYS USE CURRENT SPECIFI-
CATIONS THAT AGREE WITH THE “VEHICLE EMISSION CONTROL
INFORMATION" STICKER (ON THE VEHICLE).

COLUMN No. 1 COLUMN No. 2 LUMN No.
EQUIPMENT coLu o3
(See Note Above) (See Note Above) (See Note Above)
Initial Curb Idle Final Curb Idle C.E.C. Valve
- . Speed (RPM Speed (RPM i
Transmission Engine P ( ) peed ( ) Engine Speed
Use Lean Drop Method - except where 1/4 turn (RPM)
rich from lean roll below is specified as footnote 4)
(1). (See Procedures in Section 6M — Service)
L-6 250 C.I.D. 750 700 (3) 850
V-8 307 C.1.D. 950 900 (3
(L-14) 3)
V-8 350 C.I.D. 1000 900 (5)
Manual (L-65)
(In Neutral) V-8 350 C.1.D.
2 (L-48) )
(@ 920 (1)
V-8 350 C.I1.D. 900 (3
(Z-28 & L-82) ©)
V-8 454 C.I.D.
(LS-4) 925
L-6 250 C.I.D.
600 (3)
V-8 307 C.1.D.
V-8 350 C.I.D. 600 (5
(L-65) 630 ®
V-8 400 C.I.D.
LF-6
( ) 600 (3)
Aut i V-8 350 C.I.D. 620 (1)
u om.a ic (L-48)
(In Drive) -
@) V-8 350 C.ID. 720 (1) 700
(Z-28 & L-82)
MK 1V-454
C.1.D. (LS-4) 625 600 (3)

1) 1/4 turn rich from lean roll (mixture screw).

) With A.l.R. operating

(©)) Set low idle, using idle speed screw or/solenoid alien head screw adjustment (with solenoid de-energized), at 500 RPM (M-4)

4) CAUTION: If the C.E.C. Valve (solenoid) on the carburetor is used to set engine idle or is adjusted out of limits specified
in this Service Manual, decrease in engine braking may result.

5) Set Low Idle, using Idle speed screw/or solenoid Allen-head screw adjustment, at 400 RPM (with solenoid de-energized).

15
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SPECIFICATIONS 16

ENGINE ELECTRICAL

SECTION 6Y
BATTERIES
Model No. No. of Cranking Capacity @ 20
Plates Power @ Hour Rate
Catalog No. Application Per Cell 0°F (Watts) (Amp. Hr.)
(1Y988061)41 All with 250 L-6 54 2300 45
1980145 All with 307, 350 and 400 V-8’ 66 2900 61
(R-88)
1980149 All with 454 V-8 or RPO T-60 90 3750 76
(R-88W) Option Except Corvette
1980147 Corvette with 350 V-8 72 3250 62
(R-88ST)
1980150 Corvette with 454 V-8 90 3750 76
(R-88WT)
GENERATORS
Field Current Cold Output* Rated Hot
Model Delco Remy Amps (80°F) Amps @ Amps @ Output**
No. Application Spec. No. @12 Volts Spec. Volts 2000 RPM 5000 RPM Amps
1100544 Corvette WIAC 4522 4-4.5 " 55 61
1102353 COVeRte with LS4 4521 445 o 3 0
1100934  All V-8's exc. Corvette, 4519 4-4.5 32 37
B02 & B07
1102354 L6 w/K85 4533 4-4.5 58 63
1ovser B P36 B Bl 4k T " gk @
1100573 All V-8 W/B02 & B07 4521 4-4.5 b i 37 42
1100597 ~ Camaro and Nova 152 445 55 61
Chevrolet, Monte
1100542 c%lgoand Chevelle 4533 4-4.5 i i 58 63
W
1102346 L-6 W/B02 & BO07 4521 4-4.5 b ek 37 42
1100950 COEAe BCWIAC s 4 - e 3 2

& Generator temperature aé)proximately 80°F.
**Ambient Temperature 80°F.

*&&\0ltmeter not needed for cold output check. Load battery with carbon pile to obtain maximum output.
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Model

No.

1108365**

1108512

1108418

1108430

1108400
1108429

**Incorporates molded armature design

Application

250 CID L-6 Engine
w/Man. or Auto.
Trans.

307 CID V-8
En(‘;me w/Man. or
Auto. Trans.

350 & 454 CID V-8
Engine w/Man.
Trans. Except
Corvette w/454 V-8.

350, 400 & 454 CID

V-8 Engines w/Auto.

Trans. Except
Corvette w/454 V-8.

Corvette 454 V-8,
w/Man. Trans.

Corvette 454 V-8,
w/Auto. Trans.

<#Includes Solenoid

Application

L-6
V-8

Primary Resistance

OHMS

141 -1.65
177 -2.05

STARTING MOTOR

Ring Gear
Spec. No. Dia.-In.
3573
(Low) 12-3/4
3573
(Low) 12-3/4
3563
(Ultra High) 14
3563
(Ultra High) 14
3563
(Ultra High) 14
3563
(Ultra High) 14
IGNITION COIL
Secondary Resistance
15° k.
OHMS
3,000 - 20,000
3,000 - 20,000

SPECIFICATIONS 17

Free Speed
Volts Amperes RPM
9 50-80* 5500-10500
9 50-80* 5500-10500
9 65-95* 7500-10500
9 65-95* 7500-10500
9 65-95* 7500-10500
9 65-95* 7500-10500
Ignition Resistor
Type OHMS
Fixed (In 18
Wiring Harness)
Fixed (In 1.35

Wiring Harness)
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SPECIFICATIONS 18

Engine
Description
and (Product
Available Part No.)

Ignition

250 Cu. In. L-6 1110499

307 Cu. In. V-8 1112102

307 Cu. In. V-8 1112227

350 Cu. In. V-8
(2-bbl) exc.
HBH Wgn‘

1112168

350 Cu. In. V-8
(2-Bbl.) “B”

Waon.

1112230

Cu. In. V-8 1112093

350 Cu. In. V-8
(4-bbl)

1112094

350 Cu. In. V-8
RPO 728

1112148

Distributor

Centrifugal
Advance
(Crank Degrees @
Engine RPM)

C-4797

0 @ 930 RPM
2°@1270 RPM
14° @2300 RPM
24° @4100 RPM

C-4815

0 @1000 RPM
2° @1320 RPM
10° @2100 RPM
20° @4200 RPM

C-4753

0 @1000 RPM
2° @1200 RPM
12° @2200 RPM
24° @4300 RPM

C-4815

0 @1000 RPM
2° @1300 RPM
10° @2600 RPM
20° @4200 RPM

C-4815

0 @1000 RPM
2° @1300 RPM
10° @2600 RPM
20° @4200 RPM

C-4818

0 @1100 RPM
2° @1320 RPM
6° @ 1800 RPM
11° @ 2400 RPM
18° @4200 RPM

C-4888

0 @1100 RPM
2° @1550 RPM
6° @2410 RPM
12° @3300 RPM
14° @4200 RPM

C-4844

0 @1200 RPM
2° @ 1460 RPM
12° @2200 RPM
20° @5000 RPM

Vacuum

Advance
(In Crank
Degrees)

C-3933
26 1 1§
C-3064
15 810" g

C-3064

0 Hg
15° @ 12" Hg

C-6020
0@ 4" Hy
14°@ 7" Hj
C-6023
0@ 4"Hg
10° @5.8" Hy
C-6001
0@ 6”Hg
15° @ 14" Hg
C-6001
0@ 6”Hg
15° @ 14” Hg

C-3064

0@ 6"H
15° 812" HS

¢+Refer to Vehicle Emission Control |nf0rmati0n S'[iCkeI’.

DISTRIBUTORS

Point
Dwell
Setting

31°

29°

29°

29°

29°

29°

29°

29°

- 34°

-31°

-31°

-31°

-31°

-31°

-31°

-31°

Ignition

Timing

BTDC at
Engine Idle*

60

80

40

80

80

80

12°

80

Trans.

All

Automatic

Manual

All

All

Manual

Automatic

Automatic

Origi nal
Equipment
Spark
Plug

AC-R46T

AC-R44T

AC-R44T

AC-R44T

AC-R44T

AC-R44T

AC-R44T

AC-R44T
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Engine Ignition
Description Distributor

and (Product

Available Part No.)

350 Cu. In. V-8, 1112098
Base Corvette

350 Cu In. V-8, 1112150
RPO L-82
Corvette

400 Cu. In. V-8 1112166
RPO LF-6

454 Cu. In. V-8, 1112113
RPO LS-5
(Exc. Corvette)

454 Cu. In. V-8, 1112114
RPO LS-5
Corvette

DISTRIBUTORS (CONT’D.)

Centrifugal
Advance
(Crank Degrees @
Engine RPM)

C-4888

0 @1100 RPM
2° @ 1550 RPM
6° @2410 RPM
12° @3300 RPM
14° @4200 RPM

C-4844

0 @1200 RPM
2° @1460 RPM
12° @2200 RPM
20° @5000 RPM

C-4815

0 @1000 RPM
2° @1300 RPM
10° @2600 RPM
20° @4200 RPM

C-4818

0 @1100 RPM
2° @1320 RPM
11° @2400 RPM
18° @4200 RPM

C-4818

0 65 RPM
2° @1335 RPM
11° @ 2400 RPM
18° @4200 RPM

Vacuum

Advance
(In Crank
Degrees)

C-6001

15° 8 14" Hg

C-3064
812" Hg

C-3036
0 @ 8"H
15° @ 15.5” Igg
C-3032

o 615

C-3032

0 @ 6" Hg
20° @ 15" Hg

®Refer to Vehicle Emission Control Information Sticker.

Point
Dwell
Setting

29°

29°

29°

29°

29°

-31°

-31°

-31°

-31°

-31°

Ignition

Timing

BTDC at
Engine Idle*

12°

80

60

10°

10°

SPECIFICATIONS 19

Trans.

All

Automatic

Automatic

All

All

Original
Equipment
Spark
Plug

AC-R44T

AC-R44T

AC-R44T

AC-R44T

AC-RMT
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SPECIFICATIONS 20

AUTOMATIC TRANSMISSION
SECTION 7A

TURBO HYDRA-MATIC—350
TORQUE SPECIFICATIONS

Pump Cover to Pum BOAY. oo 17 ft. |bs. PUMP COVET BOIES....ocvrrirrsmmrmsenssssnmsnssnnnns 18 ft. |bs.
Pump Assembl BB vrrrssvnsrssssssnsn 18-1/2 1t. Ibs. Parking Pawl Bracket B OIES ovvrrvrvrsrrsrrsrnnn 18 1t. Ibs.
Valve Bod yan SugportPIate ...... 130 in, lbs. Center’SUPPOrt BOIt, ....cvvcvrvssvsrsssesrsssenen 23 ft. Ibs.
Parking Lock Brac .29 ft. |bs. Pump to Case Attaching B o ltS..........mvrrvrrnns 18 1t Ibs.
il Suctlon Screen.... .40 in, Ibs. Extensmn Housin to aseAttachmg Bolts .. 23 ft. Ibs.
Ol Pan 10 CaSE...ccvvvvmssvesssssssmsssssssssssssssnns 130 in, Ibs. Rear Servo COVer BOItS....vvvumvrmsmmrssnvssnen 18 1t. Ibs.
EXEENSION 10 CaSL.vvr.vvrrcrrsrevmssrmssensseressennns 25 ft. Ibs. Detent Solenoid Bolts .............................................. 71t. Ibs.
Modulator Retainer t0 C aSe.....uwmmurnnne 130 1n. Ibs. control Valve Body B OItS........cmmmmmmessrnnnn ft. Ibs.
[nner Selector Lever t0 Shaft......ommun. 25 ft. 1bs. Bottom Pan Attaching SCrew s ... . 1bs.
Detent Valve Actuating Bracket. ... 52 1n. 1bs. Modulator Retainer Bolt...........wmemmemensenen . Ibs.
Converter to FIywneel B 0 1£S ...owvvrvvrrnsn 35 ft. Ibs. Governor COVer Bolts — .........ovvsvsmvssninns 18 1t, lbs.
Under Pan to Transmission Case ... 110 in, Ihs. Manual Lever to Manual Shaft N ut... ft. Ibs.
Transmlssmn Case to Engine...orn, S 35 ft. Ibs. Manual Shaft to Inside Detent Lever . bs.
Oil Cooler Pipe Connectors to Transmission _ Linkage Swivel Clamp NUT.........rven bs.
Case 0r RAAIALON vvvvvevsvvssrnsinsssssisnssnsins 120 in, Ibs. Converter Dust Shleld SCPOWS.ovvvsvsonvrsssssnens 93 ft. |bs.
Qil Cooler Pipe to CONNECLOrS....vvuvrvssvrns 10 ft. Ibs. Transmission to Englne Mountmg Bolts......... 35 ft. [bs.
Gearshift Bracket t0 Frame......munnnnnn, 15 ft. Ibs. Converter to FI¥ WHEEI B O TES oo 32 1t. Ibs.
Gearshift Shaft to SWIVEl ... 20 ft. Ibs. Rear Mount to ransmlssmnBoIts .................... 40 ft. |bs.
Manual Shaft to Bracket........mmnisnnn 20 ft. |bs. Rear Mount to Crossmember B 0 It.........u 40 ft. |bs.
Detent Cable to TransmisSion...........uwivees 75 1. Ibs. Crossmember Mounting B 01t ........covmummrmminn 25 ft. |bs.
Line Pressure Take-OffPIUg ...ovcvvvvvsvnsnirns 13 ft. Ibs.
Strainer Retainer Bolt .........ooovongeirsnninn 10 ft. Ibs.
Oil Cooler Pipe Connectors to Transmission
Case 0r RAAIALOL ..ovvvvvcivesvvssrsssssinen 12-16 ft. lbs.
Qil Cooler Pipe to CONNECLOT .vvuvvvvrrrsrrsrres 10 ft. Ibs.
Gearshift Bracket t0 Frame......mnnnnn 15 ft. |bs.
Gearshift Shaft t0 SWIVEL.........wvvmsnessnenn 20 ft. Ibs.
Manual Shaft to Bracket ... 20 ft. Ibs.
TCS 10 Bracket. .. 30 In. Ibs.
POWERGLIDE
TORQUE SPECIFICATIONS
Transmission Case t0 ENGiNe. ... Inner Control Lever Allen Head Screw . ... 2-1/2 ft. Ibs.
Transmission Oil Pan to Case.......u... Park mg Lock Pawl Reaction Bracket
Transmission Extension to Case 25 ft, lbs. tACNING B OIES,.cuvvvniversisirirnsnsssssssssesnn ft, Ibs.
Speedometer Driven Gear Fitting Retainer ... 4 ft. Ibs. Oil Cooler u sat Transmlssmn Case 5 ft. Ibs.
Serva Cover to Transmission Case Bolts..........20 ft. Ibs. Pressure Test Point P gL ........................................ 5 ft. Ibs.
Front Pump to Transmlssmn Case Bolts ............ 15 ft, Ibs. Low Band Adjustment LOCKNUL......cc.ovwverres 15 ft. |bs.
Front PumP Cover to Bod YAttac ing Bolts . . 20 ft. Ibs. Converter to FIYWHEel ..., 35 ft. |bs.
Pinion Shatt Lock Plate Attaching Screws. . 2-172 ft. Ibs. Under Pan to Transmission Case..........uw. 1-112 ft. Ibs.
Governor Body to Hub Attaching Bolts......... 7t Ibs. Oil Cooler Pipe Connectors to Trans- ,
GOVErnor Hub' DriVe SCIEW.....cvvuivesevmsnssssnes 8 ft. Ibs. mission Case or RAAIALON .......uvvvvvvrsrvenn 125 in. Ibs.
Governor Su?port to Transmission OI| Cooler Pipe to CONNECLONS......v.vosivrvvsrsrns 10 ft, Ihs.
CaSL B 0 1ES wovsovereereesgseeeessneeenssseresasessssseeen 10f Ibs. Vacuum Mo Iatorto Transm|ssmn Case . 15 ft. Ibs.
Valve Body to Transmission Case Bolts ... 15 ft. Ibs Converter Draln RV LX) P — .20 1t. Ths.
VaIve Body Suction Screen Attaching Parking Brake Lock Ran e Selector
............................................................ 2-1/2 ft, lbs. Inner Lever Allen Hea CPEW.ovevvrsnnenns 2112 fE. DS,
Epper \t/aIMe Bod\y F|>IateB BdoltA..t.t......h ...................... 5 ft. lbs. gearsrf]n][% gﬁa%@tt t% rarrie ................................ 1&'1% lfr% ll%S'
ower to Upper Valve Bo achin earshift Shaft 10 SWiIVel. ..o S.
Bolts.... pp ......................... y .................. g ............... 15 ft. Ibs Manual Shaft to Bracket.........mmrmmmsmnnns 21 ft. Ibs.

TURBO HYDRA-MATIC-375/400
TORQUE SPECIFICATIONS
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SPECIFICATIONS 21

STEERING
SECTION 9

STANDARD STEERING

Chevelle 116" W.B. Wagon

| i Chevrolet
tem Vehicle Monte Carlo and Camaro Nova Corvette
Model Al wi/C-60 ALL ALL ALL
others or LS4
Type - - Road Fast
teeri
Steering — patio Gear 24:1 28:1 24:1 28:1 16:1 16:1
Gear
Overall 28.3:1 331 28.7:1 33.06:1 20.2:1 17.6:1
Type Parallel Relay Rod
Linkage Location Front Front Rear Rear
Tie Rods 2
POWER STEERING—PUMP
Vehicle Constant Ratio Steering Variable Ratio Steering
Chevrolet 1350-1450
Chevelle 1350-1450
Camaro 1350-1450
Monte Carlo 1350-1450
Nova 1350-1450
Corvette 870-1000
POWER STEERING GEAR
POWER STEERIIMG-GEAR ALL
Constant Ratio Variable Ratio Steering Gear Ball Drag 3 in. Ibs. Max.
Regular Fast Thrust Bearing Preload 1/2 to 2 in. Ibs.*
*
Gear Overall* Gear Overall Gear Overall Adjuster Plug Locknut 80 ft. Ibs.
15:1 17.2:1
Chevrolet _ _ to to B B Over-Center Preload 3-6** in. Ibs.
131 1511 Over-Center Adjusting Screw
Chevelle & 16:1 18.6:1 Locknut 25 ft. lbs.
Monte B B to to B B Total Steering Gear Preload 14 in. Ibs. Max.
Carlo 12.4:1  15.1:1
16:1 18.9:1 16:1 14.25:1 *In excess of valve assembly drag.
Nova - . to to to o to **In excess of ball drag and thrust bearing preload.
13:1 14.7:1 131 11:1
Corvette 16:1  17.6:1 - - - - MANUAL STEERING GEAR
16:1 15:1
ALL
Camaro - - to to - -
13:1 11.3:1 Worm Bearing Preload 4 to 6 in. lbs.
*On Center Worm Bearing Lock Nut 85 ft. Ib.

Sector Lash Adjustment

Sector Lash Lock Nut

Total Steering Gear Preload

*In excess of worm bearing preload.

5t0 9 in. Ibs.*
30 ft. Ib.

16 in. lbs. Max.
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SPECIFICATIONS 22

Components

Steering Gear
Mounting Bolts

Pitman Shaft Nut

Pitman Arm to
Relay Rod Stud Nut

Idler Arm to Relay
Rod Stud Nut

Idler Arm to
Frame Nuts

Tie Rod End Stud
Nut

Tie Rod Clamp
Nuts

Steering Coupling to
Shaft Flange Nuts

Steering Coupling
Clamp Bolts
Steering Wheel Nut

Steering Wheel to Hub
Screws (Corvette and
Cushioned Rim Wheels)
Shroud Torque

Floor Pan Cover Screws

Floor Pan Cover
Clamp Screws

Floor Pan Bracket Nuts

Dash Panel Bracket to
Column Screws

Dash Panel Bracket to
Dash Nuts

Ignition Switch Screw

TORQUE CHART

Chevelle
Chevrolet &
Monte Carlo
70 lbs. ft.
185 Ibs. ft.
40 Ibs. ft.**
48 Ibs. ft. 30 ibs. ft.
35 Ibs. ft.** outer
60 Ibs. ft.t Inner
22 Ibs. ft.
20 Ibs. ft.
30 Ibs. ft.
25 Ibs. in.
35 Ibs. in. 38 Ibs. in.
35 Ibs. in. 45 Ibs. in.
15 lbs. ft.
20 Ibs. ft.

Nova Camaro Corvette
30 Ibs. ft.
140 Ibs. ft. 185 Ibs. ft. 140 Ibs. ft.
45 lbs. ft.*
35 Ibs. ft.**
30 Ibs. ft. 48 Ibs. ft. 30 Ibs. ft.
35 Ibs. ft.** inner and outer
132 Ibs. in. 22 lbs. ft. 150 Ibs. in.
18 Ibs. ft. 20 Ibs. ft.
30 Ibs. ft.
28 Ibs. ft. 30 Ibs. ft.
- 25 Ibs. in.
35 Ibs. in. 20 Ibs. in. 35 Ibs. in.
35 Ibs. in.
120 Ibs. in.
15 Ibs. ft.
35 Ibs. in.

* Plus additional torque required to align castellation with cotter pin hole in stud (not to exceed 55 Ibs. ft. maximum).
** Plus additional torque required to align castellation with cotter pin hole in stud (not to exceed 50 Ibs. ft. maximum),
t Plus additional torque required to align castellation with cotter pin hole in stud (not to exceed 85 Ibs. ft. maximum),
tt Plus additional torque required to align castellation with cotter pin hole.
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Components

Turn Signal Switch
Screws

Column Lock Plate
Cover Screws

Turn Signal Housing
Screws

Lock Bolt Spring
Screw (Tilt and
Tilt-Telescope)

Bearing Housing
Support Screws
Tilt & Tilt-Telescope)

Trans. Control Lock
Tube Hsg. Ext.

Screws (Tilt-Telescope)

Power Steering
Pump Pulley Nut

Power Steering Pump
Mounting Bolts

Power Steering Pump
Mounting Stud Nut

Power Steering Pump
Return Hose Clamp
Screw

Power Steering Pump
& Gear Hose Fittings

Power Cylinder to
Relay Rod Nut

Power Cylinder to
Frame Bracket

Power Cylinder Frame
Bracket to Frame Nuts

Control Valve to
Pitman Arm

Control Valve
Clamp Bolt

TORQUE CHART (CONT'D)

Chevelle
& Nova Camaro
Monte Carlo

25 Ibs. in.

20 lbs. in.

45 |bs. in.

35 Ibs. in.

60 Ibs. in.

55 Ibs. ft.

24 Ibs. ft.

25 Ibs. ft.

26 Ibs. in.

25 Ibs. ft.

* Plus additional torque required to align castellation with cotter pin hole in stud (not to exceed 55 Ibs. ft. maximum).
** Plus additional torque required to align castellation with cotter pin hole in stud (not to exceed 50 Ibs. ft. maximum).

t Plus additional torque required to align castellation with cotter pin hole in stud (not to exceed 85 Ibs. ft. maximum),
tt Plus additional torque required to align castellation with cotter pin hole.
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Corvette

40 Ibs. in.

15 Ibs. in.

45 |bs. ft.tt

23 Ibs. ft.tt

17 Ibs. ft.

45 Ibs. ft.tt

25 Ibs. ft.
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SPECIFICATIONS 24

TIRE USAGE CHARTS

SECTION 10
CHEVROLET CAMARO
Engine and Body Style Standard Optional
Engine and Body Style Standard Optional
All L-6
All L-6 N65, *G70-14
Base V-8 Bl A V-8 Except Z28 N65* F70-14
400 V-8 (2 bbl.) eLAr E78-14
Base V-8 H78-15 Type LT N65*
400 V-8 (2 bply ~ 'Mpala G7815  \White wal P F70-14
Base V-8 (400 Caori
V-8 2 bbl.) aprice F60-15
Z-28 White N65*
Bel Air Letters
454 V-8 Impala H7g-15  DTOLS
Caprice MONTE CARLO
CHEVELLE All Exc. G70-15 Black
Model S and G78-15 Wall and
g;g-}j’, Landau White Stripe
- All
L-6 Al giﬂ%’;ss E78-14  White Wall Model S GR70-15
G70-14 Landau GR70-15  \yhite Stripe
White
letters N O VA
H78-14;
G78-14 E78-14 Bias
V-8 All G78-14 -
White Wall Al White Wall, N65*
G70-14
White E78-14 E78-14,
Letters Bias White Wall,
E70-14
z1s Not it leters
Base V-8) Letters
G78-14 CHEVROLET STATION WAGONS
H78-14
White L78-15B
All El Camino G78-14 Walls All Station Wagon L78-15B White Wall
G70-14 (125" W.B.) L78-15D,
White White Wall
letters
Al Station Wagon
*Space Saver Spare 1 (116" W.B) H78-14 i

1. Cold tire pressure ratings are applicable when a vehicle has been in-

2.

operative for 3 hours or more, or driven less than 1 mile.

The inflation pressure may increase as much as 6 pounds per square
inch (psi) when hot (after vehicle has been driven 10 miles or at
speeds of more than 60 miles per hour). Do not “bleed” or reduce
pressures when tires are hot from driving.

For continuous high speed operation (over 75 mph), increase tire
inflation pressure 4 psi above the recommended pressure up to a

maximum of 32 psi cold pressure for load range B tires, or 40 psi for
D load range tires. Sustained speeds above 75 mph are not recom-
mended when the 4 psi adjustment would require pressures greater
than the above maximum pressures.

Always use a tire pressure gauge when checking pressures as the
appearance of a tire can be deceiving. For example, radial ply tires,
in comparison with bias ply tires at the same pressure, may have the
appearance of being under-inflated.
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CORVETTE TIRE USAGE

TIRE USAGE AND RECOMMENDED TIRE
POUNDS PER SQUARE INCH (PSI) COOL

Models

Full Rated Load

1to 2 Passengers

All Models
(450 Lbs

*QOptiona! tires are not available.

+ 150 Lbs. Luggage

. Load)

Tire Ply

4 ply rating -

2 ply *

Tire Usage

GR70-15
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INFLATION PRESSURES

Standard Inflation Pressure For
All Loads Including Full Rated
And Continuous High Speed
Operation (Over 75 MPH)

Front Rear

20 20

1 Tire inflation pressures may increase as much as six (6) pounds per square inch. (PSI) when hot.
2. Cold tire inflation pressure: after vehicle has been inoperative for three (3) hours or more, or driven less than one (1) mile.

Hot tire inflation pressure: after vehicle has been driven ten (10) miles or more at 60-70 MPH.
3. Vehicles with luggage racks do not have a load limit greater than specified above.

Hood Lock Striker
Hood Catch to Hood
Lock Support to Rad. Support
Hood Lock Bolt Plate
Hood Hinge

Hood Bumper

Hood Impact Bolt
Fender to Frame (upper)
Fender to Frame (lower)
Header Panel

Filler Panel

Fender Shield

Fender to Rad. Support
Rad. Support to Frame
Fender Skirt

CHASSIS SHEET METAL

TORQUE SPECIFICATIONS

Chevrolet

25 ft.

18 ft.

25 ft.

85 in.

25 ft.
25 ft.
35 ft.
18 ft.

17 in.
17 in.

18 ft.
52 ft.
18 ft.

Ibs.

Ibs.

Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.

SECTION 11

Chevelle

25 ft.
18 ft.
20 ft.

25 ft.
85 in.
25 ft.

35 ft.
28 ft.
18 ft.

42 in.
50 in.
150 in.

35 ft.

150 in.

Ibs.
Ibs.
Ibs.

Ibs.
Ibs.
Ibs.

Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.

18 ft.
20 ft.

25 ft.

85 in.
25 ft.

35 ft.
28 ft.
18 ft.

42 in.
50 in.
150 in.
25 ft.
150 in.

Monte Carlo

Ibs.
Ibs.

Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.
Ibs.

Nova Camaro Corvette
18 ft. Ibs. 18 ft. Ibs.
17 ft. lbs. 18 ft. lbs. 120 in. lbs.
25 ft. Ibs. 25 ft. Ibs. 20 ft. Ibs.

85 in.

35 ft.
28 ft.

18 ft.

17 in.

18 ft.

18 ft.

Ibs. 85 in. Ibs.

25 ft. lbs.
Ibs. 35 ft. Ibs.
Ibs. 28 ft. Ibs.

18 ft. Ibs.
Ibs.
Ibs.
Ibs. 18 ft. Ibs.
70 ft. Ibs.
lbs. 18 ft. Ibs.
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BODY AND CHASSIS ELECTRICAL

SECTION 12

PASSENGER (EXCEPT VEGA) ELECTRICAL

Lamp Usage

C.P. or Bulb C.P. or Bulb

Watts Number Watts Number
Directional Signal Indicator Console Instrument Cluster
Camaro, Chevrolet, Nova .......... 2 194 (NOVA) e 3 1816
Chevelle, Monte Carlo............... 3 168 Rear Compartment
Corvette.....ooveviiiiiiiiiiciceics 2 1895 (Corvette) ...ooveveeieeieceeeecieee, 2 1895
Door Ajar Indicator Map/Mirror (Corvette)......ccooe..ee. 4 563
Chevrolet...oveiiieiiieieieieeeeeeeeee, 2 194 Luggage Compartment.................... 15 1003
Corvette. ..o 2 1895 UNderhood.....ccccoeevcevveeieeeceeee, 15 93
Head Lamps Up (Corvette)............. 2 1895 Headlamps
Generator Indicator Chevrolet, Corvette
Camaro, Chevrolet, Nova.......... 2 194 Outer-High Beam......cccceeueee 37 1/2 4002
Chevelle, Monte Carlo ............... 3 168 Outer-Low Beam.......ccccceneee. 55 4002
Hi Beam Indicator Inner-High Beam.................... 37 1/2 4001
Camaro, Chevrolet, Nova .......... 2 194 Camaro, Chevelle, Monte Carlo,
Chevelle, Monte Carlo ............... 3 168 Nova
Corvette. ..o 2 1895 Hi Beam ....ccccceeveevieeeeenns 60 6014
Low Fuel (NOVa).....oooiiiiinnnnnn 2 194 Low Beam ....cccoveurrrennnne. 50 6014
Oil Pressure Indicator Front Park & Directional Signal
Camaro, Chevrolet, Nova.......... 2 194 Camaro, Corvette, Monte Carlo . 2.2-24 1157NA
Chevelle, Monte C arlo ............... 3 168 Chevelle, Chevrolet, Nova.......... 3-32 1157
Seat Belts Indicator Tail, Stop, & Rear Directional
Camaro, Chevrolet, Nova.......... 2 194 SigNali i 3-32 1157
Chevelle, Monte Carlo............... 3 168 Backing Lamps...ccooeeirneerenneenn 32 1156
Corvette...ovvvieiiiieeice e, 2 1895 Side Marker-Front & Rear
Radio Dial (AM/FM) Except Corvette......cccoevvennnee 2 194
Except Corvette & Nova............. 3 1816 COIVEHE c.oiiccireeee e 3 168
Nova (FM) and Corvette............. 2 1893 License Plate Lamp....cccocceveeveeenenn 4 67
Nova (AM ) . 2 293 Instrument Panel Cluster
Radio Dial (Stereo).......cccccevvvvvvernins 2 564 Chevelle, Chevrolet, Monte Carlo,
Drake Nova 3 168
Stereo Indicator .......cccoeeeeieiiiieenns 0.1 66 Camaro.... 2 194
Engine Temperature Indicator Corvette 2 1895
Camaro, Chevrolet, Nova .......... 2 194 Transmission Control
Chevelle, Monte Carlo ............... 3 168 CaAMATOD e 2 194
WS Washer Fluid Level COorvette ..o, 2 1895
Camaro, NOVa .......cccceveviverirennnnne 3 168 T 1V Z: 0.7 1445
Cigarette Lighter (Corvette)............. 0.7 1445 Park Brake Alarm
Dome (Except Corvette)......c........ 12 211 Camaro, Chevrolet, Nova  .......... 2 194
COrVette. i 6 90 Chevelle, Monte Carlo.................. 3 168
Front Seat Courtesy (A Il).............. 6 631 COMVEE oo, 2 1895
Rear Seat Courtesy (Camaro).......... 6 212 Clock (COrvette)...viiveeeeeennns 2 1895
Instrument Panel Compartment . . . 2 1895 WS Wash & Light SW
Camaro With A C ..oovreeercene 2 194 Chevelle, Monte Carlo —............... 3 168
Heater or AC Control NOV@. it 2 194
Camaro, Chevelle, Monte Carlo 0.7 1445 COIVELE ..o 0.7 1445
Chevrolet, Nova .......ccccccceeeuenne. 2 1895 Reading Lamp
Corvette...cooviieiiiiiiee, 3 1816 (Chevrolet).....cccoveeveeeieceeeeee 15 1004
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HEADLAMP AIMING -

If it becomes necessary to aim the headlamps on any
passenger car, the following simplified screen method maﬁ be
used, This method involves Placmg the vehicle on a level floor
25 feet from a screen or light Colored wall. Four lines_are
tr)e(ﬂmred on the screen as shown in Figure A and described
elow.

L A horizontal line at the level of the centers of the

headlights. = o , _

2. A center vertical line which is aligned with the vehicle

Fig. A—Headlamp Aiming Screen Diagram

C »

HIGH INTENSITY
ZONE

SPECIFICATIONS 27

ALL VEHICLES

center line (a, good method is to sight th_rou?h rear
window and align center of rear window™ molding through
mirror bracket or hood center line).

3. A vertical line aligned with center line of left headlamp.

4. A vertical ling aligned with center ling of right he_adlam%
Adjust the low Team pattern as shown ‘In Figure B.
On“full size Chevrolet and_Corvette models, adjust the high
beam pattern as shown in Figure C.

iL B
vVh o hieH HIGH
INTENSITY INTENSITY
ZONE ZONE

Fig. B—Low Beam Adjustment Pattern

—W
HIGH INTENSITY
ZONE

Fig. C—High Beam Adjustment Pattern
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FUSES AND CIRCUIT BREAKER heavy, the circuit breaker rapidly opens and closes, protect-

ing the circuit until the cause is found and eliminated.
A circuit breaker in the light control switch protects the Fuses located in the Fuse Panel under the instrument panel
headlamp circuit, thus eliminating one fuse. A separate 30 are:

amp circuit breaker mounted on the firewall (except
Chevrolet, which is in the fuse panel) protects the power
window, seat and top circuits. Where the current load is too

IN-LINE FUSES
Air Conditioning High Blower Speed

Radio, Transmission Controlled Spark System, Fuse in wire running from horn
rear defogger, 3 Speed A/T Down shift, relay to A/C Relay Confortron
Glove BoX Lamp ... 10 Amp. and Four Season ............. SAE 30 Ampere
Wiper/Washer..........cccooiiiiiii 25 Amp. Hood and Spot Lamp circuit .... SAE 15 Ampere
Stop Lamps, Hazard Flasher........c........... 20 Amp.
Heater and Air Conditioning........cc.ccu...... 25 Amp.
Directional Signals, Back-up Lamp
Cruise Master, Power Window Relay .. 20 Amp.
Instrument Lamps - Chevrolet, Camaro .. 3 Amp.
Instrument Lamps (incl. A/T FUSIBLE LINKS - IN ENGINE COMPARTMENT
Quadrant lllumination) Molded splice at Solenoid "Bat"
Nova, Chevelle, Monte C arlo ............... 4 Amp. terminal.......ccooceeiiineeiiieee, 14 gauge brown wire
Instrument Lamps, Corvette........ccoeee.. 5 Amp. Molded splice Located at the
Gauges and Tell-Tale Warning Lamps ... 10 Amp. horn relay.....cccoeveeiieicnennn. 16 gauge black wire
Clock, Cigar Lighter, Courtesy Lamps, Molded splice in Voltage
Deck Lid Lock. Anti-Theft Alarm, Regulator #3 terminal wire . 20 gauge orange wire
Glove Box and Dome Lam PS. 20 Amp. Molded Sp”ce in Ammeter
Tail, License, Marker, Luggage and circuit (Both sides of
Parking Lamps ..., 20 Amp. MELET) .o 20 gauge orange wire

RADIATOR AND GRILLE

SECTION 13

TORQUE SPECIFICATIONS

Chevrolet Chevelle Monte Carlo Nova Camaro Corvette

12 In. lbs. (Upper 18 ft. Ibs. (End)
Grille 12 in. Ibs. 150 in. Ibs. 18 in. lbs. 25 in. Ibs.
52 in. Ibs. (Lower) 42 in. Ibs. (Center)

Grille Support Brk. 18 in. lbs. 18 in. Ibs. 18 in. Ibs. 20 ft. Ibs.
Fan Shroud 50 in. lbs. 50 in. lbs. 50 in. lbs. 50 in. Ibs. 50 in. lbs. 25 in, lbs.

Coolant Recovery

Tank Bracket 50 in. Ibs. 50 in. lbs. 50 in. lbs. 50 in. Ibs. 50 in. lbs. 50 in. Ibs.

Radiator Mounting

18 ft. Ibs. 18 ft. Ibs. 18 ft. Ibs. 18 ft. Ibs. 18 ft. Ibs.
to Support

OVERHAUL MANUAL
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BUMPERS

SECTION 14

BOLT TORQUES IN POUNDS

Component Chevrolet Chevelle Monte Carlo Laguna

Front Bumper Beauty Bolts 30 Ft. 55 Ft. 25 Ft.
Front Bumper to Reinforcement Brackets 55 Ft. 55 Ft. -
Rear Bumper Beauty Bolts 30 Ft. 30 Ft. 30 Ft. 30 Ft.
Rear Bumper to Outer Brace Ex503 Wég. 30 Ft 30 Ft. 30 Ft.
Rear Bumper to Center Bracket 53 i To Rein. 30 Ft. 22 Ft. 30 Ft.

Reinforcement or Support ' To Contr. Brkt. 33 Ft.
Rear Bumper Lower Flange to Body (Wgé Fthly) — — —
Rear Bumper Exc. Wag. Outer Bracket 85 Ff. (2

to Framg Y 95 Ft. (regr)l) 8&F. 8 Ft 8 Ft
Rear Bumper Bracket to Brace or Body (V\?éo)g. 6;;;,) \6\{% o \6\/5?98{]
Impact Strip to Face Bar - Front 85 In. 2 Ft, 2 Ft, To Hrathane
Impact Strip to Face Bar - Rear 50 In. 22 Ft. 22 Ft. 22 Ft.

22 Ft. Front 30 Ft. Front 25 Ft. Front
Bumper Guards 0FtRer 5 F.Rer  J0FLRew  RewrdFt
Bumper Guard Strip %% ||rr‘]'_ I;{reoar}t 18 In.
Reinforcement to Bumper or Brackets 30 Ft. 55 Ft. 53 Ft.
Front or Rear License Plate Brkt. 30 Ft. - — —
Energy Absorber to Frame 53 Ft. 53 Ft. 53 Ft. 53 Ft.
Energy Absorber through Bolt 90 Ft. 90 Ft. 90 Ft. 90 Ft.
Energy Absorber Rear Mount 53 Ft. _ - -
Energy Absorber Pivot Brackets 53 Ft. To Relnf%%c?:Tent Brkt Togupport
Energy Absorber “L” Bracket T?OFQR%%E’FEL 25 Ft.
Front & Rear Filler Panel FFE(e)QF %g Iqu.' Hontad In Hont 20 In Rear 43 In.
Center Reinforcement Brkt. 30 Ft. — 30 Ft. 30 Ft.
Ligense Plat ket t
enter Rae?n?or?cce%en? Brkt. 0 Ft o

Urethane to Reinforcement 30 Ft.

Stuéls e - & Support 53 Ft.

Urethane To
Sheet Metal

Top 43 In.
e,

Bottom S

**Pound smooth area of frame and brace surrounding special serrated washers.
Ft. = Foot Pounds In. = Inch Pounds.
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Camaro Bxse

Front Face Bar Zél!n.
Front Face Bar
Front Bracket & Brace To Rg?g ﬂSupt.
Outer Bracket to Lower Panel
Bumper Guards Uppe/\r/ ({ o7 0 tﬂ
Bumper Guard Stri 21

mpact Strrrf to Bu 5 Pr
Lo er Panel to Bod 19 1t

Center Face Bar & Br, ﬂces
Center race Bar Bracket
Vertrcﬁa en er Bar
Rear Face

17
Outer Bra ets 0 Bo %7
[nner Brackets to B o )
Center Bracket to Bo 24 t*

*Ufseb#a3?<51970 adhesive cement or equivalent to seal inside and outside

ets to body panels.

Rally Sport
Beaut
Lowe%7 ?t')Brace)
o4
To Rad Supt

f
5in.

PO =N —
~OTI—I01 =00 | |

— —F — = —t — — —t

T ¥ F

Nova

ron
Eront Bracke s to Frame

Rear Face Bar

Fear Bracket to Body

mpact trrps

=

Corvette

Front Urethan% Ve[
mpact Bar to I|§ rkt,
SIIEact Bar to End Brks.

—

[ENEN
B ke

[ENEN
OO 1O 1O 1ICLOTIUIOT—IOTIOT10 IO

ONONOININOONO OO OONOOUT

er Brkt to Frame Ext.
Brace to Frame & I%xt
rr%Pact a Lower Rern orcement
Oftset Ro Brace
Rear Face Bar Sr e Bolt
Rear Face Bar Outer Bolt
Rear Face Bar [nner Bolts
Outer Rod to Frame
nner Ro
nner Brace Asse bl¥
Outer Brace to Side Frame**

**Pound Sénooth are? of frame ang brace
surrounding special serrated washers.

—_—

—F—r———

—F — —+
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ACCESSORIES

SECTION 15

SUPERUFT REAR SHOCK ABSORBERS

Minimum Pressure........... e 10-15 psi
Maximum Pressure (Vehicle Loaded).....uewnnn 90 psi

cauTtion: . Do not use superlifts to raise car above normal
designed riding height.  If superlifts are used in this manner for
sustained driving periods, severe damage may result to the superlifts
or the car mounting brackets.

CRUISE MASTER

SPECIFICATIONS 31

S01EN0Id RESISTANCE  wovvvvesvesvesismsssssssssssssssssssssssssssssssnnis st ——————————————. 5 ohms +1/4 ohm
Solenoid Wire R eSISTAN CE mmmmmmmvmmmmmmssmmsmmmscssmsssssssmsssssssrens e ————— s ———— 40 ohms
Maximum allowable Vacuum Leakage Rate for Servo Unit i 5 inches of Vacuum Per Minute

Operational Test Speed........

OVERHAUL MANUAL
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LIGHT DUTY TRUCK SPECIFICATIONS
HEATING AND AIR CONDITIONING

SECTION 1A
HEATER
AmPs. RPM
Volts (Cold) (Cold)
Blower Motor Compressor Clutch Coil
C-K Models.......... 13.5 6.25 Max. 2550 Min. ONMS (A6 8O °F ) 3.70
Y5380 Niex g A —— §35 615 volts
G ModelS...uun. 135 7.1 Max. 2850 Min.
3250 Max. System Capacities
Refrigerant 12
Fuses C-K FOUT-Season SYStem .....ovcmsn 3 Ibs.
C-RMOUEIS ..o 20 Amp C-K-G Overhead SYStemS....vvvsvrvsn 5 |bs. 4 0z.
L0 - N 20 Amp G Floor System ... v 31bs. 40z."
Motor Home Chassis U Nit........vwemereee 3bs. 4 0z.
AUXILIARY HEATER Torque Specifications
AmFs. RPM Compressor Suction and Discharge
Volts (Cold) (Cold) CONNECEOr BOIt . ovvvvervecssssimsessessssnne 25 ft. Ibs.
S L £ T A ——
Eomr%réssork I\{I?unéing BracketBB ?tlts ................ %8 1{% ||BS
ront Bracket to Compressor Bolts.............. 1bs.
AIR CONDITIONING Belt Tension.......... prasar oo See “Tune Up Chart
Compressor
M KE s  Frigidaire Fuses
et CORELE TS, 5
ISPIACEMENT...oovvivsvsssssssssssssssssssssssssssssins 6 Cu. In. -K Systems......... e —————— :
Rotgtion ............................................................................. Clockwise | MotoryHome Chassis Unit.....vuvsvvenn - 20 Arl%p.
n-Line—
AmPs. RPM C-K SYSTEM S irvrcvvrpsrmenssesssssssesssnesne 25 Amp.
Volts (Cold) (Cold) Motor"Home Chassis UNit..........mmnne None
Circuit Breaker
Blower Motor _ G Model SYSEEMS.....vvvrvvrvsrssrssssssrssssssnns 45 Amp.
C-K Four Season .. 12.0 12.8 Max. 3400 Min,
C-K-G Overhead,
G Floor and
Motor Home _
(U111 12.0 13.7 Max. 3400 Min.
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SECTION 1B
C AND K MODELS

FRONT END
Windshield Wiper Linkage to Plenum............. 25.in. Ib.
SUNShAde SUPPOTL...vvrrvvrsvrrnprssssssssssssssssssssssenss 201n. Ib.
Inside Rear View Mirror to Bracket.......ovivvennes 45 in. Ib.
QOutside Rear View Mirror to Door Panel — ,
L) 251n. 1.
West Coast Mirror-Lower Bracket to Door ... 20 in. |b.
—Upper Bracket to Door. ... 45 in. |b.
DOORS
Window Regulator Assembly to Door Panel.......... 85 in. I
Remote Control Door Lock’to Door Panel. 2500 b
Lock Striker to Body Pillar........veinvnen ft. Ib.
Outside Door HandIE..........occocccvmmesiecvrrmssrecssessneen in. Ih.
INSIAE DOOT HANAIR...ovvvvevvvcvrersesssseccsssessssssns b
Hinges to B@\XI,and D (0] Ib.
Front Door—Window Run Channel ,
Upper Screw ASSEMBIY —...oovvvevvvsrevssersressnne 85 in. |b.
Lower Bolt ASSEMDIY ......ccvvvrvrssvvrsrvrsrnrsnens 181in. Ib.
Front Door—Ventilator Assembly ,
TOD VNt SCIEW ...vvrsvvvesvvncsivssssssssssssssssssnns 18 in. Ib.
Side Vent Screws and SPACETS......evvvvrersreren 251n. |b.
~Lower Vent Channel B OItS.......oveiiivvrenninns 40 in. Ib.
Side Rear Door—Run Channel ,
Front Upper t0 DOOT ......cvvvvenecrnssivenssinen 40 in. b.
REArJIpPer t0 DOOI .ovvvcvvvevvvsssssssnssssssssssnnn 20 in. Ib.
Front and Rear Lower t0 DOOF........ccc.ceervveeen 85 in. |b.
Lock LeVer 10 DOOT ..vvvvveevccivsvsvennssssinsiinn 85 in. |b.
Rear Door—Lock Striker (06F2 ..................................... 95 in. Ib.
Rear Door—tatch LH. and R.H. to Door (06) ... . 85in. Ib.
Rear Door—Latch Control Assembly to Door'(06) _
—Upper ASSEMBIY cvvrvvervrsrerssnsssresennns 85 in. Ib.
—LOWer ASSEMDIY.......covvmrmvrrsirsssiisnens 90 in. Ib.
Rear Door—Weatherstrip LH. (06) vevvvvvrrsrvrnrnnen 18in. Ib.

END GATE (14)

Hinges—Body Half and Gate Half ... 35 ft. |b.
Support Assembly—Body to End Gate........vvvrvren 25 ft. Ib.
Torque Rod—Retainer ASSLMBIY.......cevvvvevrrvrssrene 85 in, Ih,

—Anchor ASSEMBTY......c.cevvvvvesnrisrnnns 18 ft. Ib.
Latch Assembly t0 End G ate........vvmmmrmssnrnnn 85 in. b
Latch Control Assembly to End Gate .......c.ccuvrvrrnes 40 1n. Ip.
ACCESS COVET .vvrrsvvvvnrsncssssssnssssssnssssssssssssssssssssssisens 18 in. Ib.
Handle to Latch Control ASSEMBIY...occ.vvcvvesrvvisrrns 55 n. Ib.
Glass Channel Assembly to End Gate ......covvvvvsrnn 851n. Ib.
Cap Assembly to Chanfel ASSembBIY.........c.vvvevvvsinnn 24 in. |h.
Striker-Body Mounted .......cccoovrvvensmnsenssensnnns 18 ft. Ih.

END GATE (06)

Hinges—HINge t0 BOAY...vv