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PERIODIC MAINTENANCE 

The fluid level should be checked at every en
gine oil change interval and should be changed at 
24,000 mile intervals. The fluid level should be 
checked with the selector lever in " P a r k " posi
tion, the engine running at idle speed and the car 
on a level surface. The oil level indicator and 
filler tube are located under the hood at the right 
rear corner of the engine. 

Approximately four quarts will be required to 
fill the transmission if the oil pan has been re 
moved and drained at the same time that the fluid 
is changed. Approximately nine quarts are r e 
quired after an overhaul. 

When changing the transmission oil, add four 
quarts, start the engine, and add oil to bring fluid 
level to the "Fu l l " mark on the oil level indicator. 

Fluid only with the following identification on 

the container should be used: brand name, in
cluding the words " . . . . Fluid Type A, plus the 
mark "AQ-ATF" - number and a letter "A" 
embossed on the top of the can as follows: "AQ-
ATF - number - A". 

GENERAL DESCRIPTION 

The Turbo Hydra-Matic transmission is a fully 
automatic unit consisting primarily of a three 
element hydraulic torque converter and a com
pound planetary gear-set. Three multiple-disc 
clutches, two sprag units, and two bands provide 
the friction elements required to obtain the de
sired function of the compound planetary gear-set. 

The torque converter couples the engine to the 
planetary gears through oil and provides hydraulic 
torque multiplication when required. The com
pound planetary gear-set produces three forward 
speeds and reverse. 
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The three element torque converter consists of 
pump or driving member, a turbine or driven 

member, and a stator assembly. The stator as
sembly is a two-stage stator which allows the 
stator blades to be operated in two different 
positions, maximum or high angle and minimum 
ox low angle. The stator is mounted on a one-way 
roller clutch which allows the stator to turn 
clockwise but not counterclockwise. The purposes 
of the two-stage stator can best be explained by 
reviewing the operation of a torque converter. 

The torque converter housing is filled with oil 
and is attached to the engine crankshaft by a flex 
plate. The converter pump is an integral part of 
the converter housing. The pump blades, rotating 
at engine speed, set the oil within the converter 
into motion and direct it to the turbine, causing 
the turbine to rotate. 

As the oil passes through the turbine it is 
traveling in such a direction that if it were not 
redirected by the stator it would hit the rear of 
the converter pump blades and impede its pumping 
action. At low turbine speeds, the oil is re 
directed by the stator to the converter pump in 
such a manner that it actually assists the con
verter pump to deliver power, or multiply engine 
torque. 

High stator blade angle means greater redi
rection of the oil and increased engine speed and 
torque multiplication for maximum performance. 
At engine idle it reduces the efficiency of the 
converter, reducing car "c reep" . 

Low angle results in a more efficient converter 
for coupling operation. 

As turbine speed increases, the direction of the 
oil leaving the turbine changes and flows against 
the rear side of the stator vanes in a clockwise 
direction. Since the stator is now impeding the 
smooth flow of oil, the roller clutch releases, 
and the stator revolves freely on its shaft. Once 
the stator becomes inactive, there is no further 
multiplication of engine torque within the con
verter. At this point, the converter is merely 
acting as a fluid coupling, as both the converter 
pump and turbine are being driven at approxi
mately the same speed - or at a one-to-one ratio. 

A gear-type pump provides the working pres
sure required to operate the friction elements and 
automatic controls. 

External control connections to transmission 
are: 

Approximate gear or torque ratios of the trans
mission are as follows: 

First - 2.5 gear ratio x 2. converter stall 
ratio = 5. :1 

Manual Linkage 

Engine Vacuum 

12-Volt Electrical 
Signal 

- To select the desired 
operating range. 

- To operate a vacuum 
modulator unit. 

- To operate an electrical 
detent solenoid and sta
tor control solenoid. 

*Second - 1.5 gear ratio 

*Third - 1. :1 

1.5:1 

Reverse - 2. :1 gear ratio x 2. converter stall 
ratio = 4. :1 

*Second and third are also multiplied. 

A vacuum modulator is used to automatically 
sense any change in the torque input to the trans
mission. The vacuum modulator transmits this 
signal to the pressure regulator for line pressure 
control, to the 1-2 accumulator valve, and to the 
shift valves so that all torque requirements and 
shift speed requirements of the transmission are 
met and smooth shifts are obtained at all throttle 
openings. 

The detent solenoid is activated by an electric 
switch on the carburetor. When the throttle is 
fully opened, the switch on the carburetor is 
closed, activating the detent solenoid and causing 
the transmission to downshift at speeds below 
approximately 70 mph. 

The stator control solenoid is activated by a 
signal from a switch on the carburetor linkage at 
engine idle which changes the stator blade angle 
from low to high. It is also energized at 40° and 
over of carburetor opening by a switch on the 
carburetor linkage to change the stator blades 
from low angle to high angle. 

The selector quadrant has six positions: Park, 
R, N, D, S, L. 

Pa rk - Park position positively locks the output 
shaft to the transmission case by means 
of a locking pawl to prevent the vehicle 
from moving in either direction. The 
engine may be started in park position. 

R. - Reverse enables the vehicle to be oper
ated in a reverse direction. 

N. - Neutral position enables the engine to be 
started and run without driving the 
vehicle. 

D. - Drive range is used for all normal driv
ing conditions and maximum economy. 

Drive range has three gear ratios, 
from the starting ratio to direct drive. 
Detent downshifts are available for safe 
passing by depressing the accelerator to 
the floor. 
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S. - Super range provides performance for 
congested traffic or hilly terrain. Super 
range has the same starting ratio as 
drive range, but prevents the transmis
sion from shifting above second speed to 
maintain second speed acceleration when 
extra performance is desired. Super 
range can also be used for engine 
braking. 

Super range can be selected at any 
vehicle speed, and the transmission will 
shift to second gear and remain in 
second until the vehicle speed or the 
throttle are changed to obtain first gear 
operation in the same manner as in " D " 
range. 

L. - Low range can be selected at any vehicle 
speed, and the transmission will shift to 
second gear and remain in second until 
vehicle speed is reduced to approxi
mately 40 mph, depending on axle ratio. 

Low range position p r e v e n t s the 
transmission from shifting out of low 
gear. This is particularly beneficial for 
maintaining maximum engine braking, 
when continuous low gear operation is 
desirable. 

VALVES AND THEIR FUNCTION 

PRESSURE REGULATOR (Fig. 7-2) 

1. Regulates line pressure according to a fixed 
spring force and forces controlled by modu
lator and reverse pressures. 

2. Controls the flow of oil that charges the 
torque converter, feeds the oil cooler and 
provides lubrication for the transmission. 

MANUAL VALVE (Fig. 7-3) 

Establishes the range of transmission opera
tion, for Park, R, N, D, S, L. 

Fig. 7-3 Manual Valve 

GOVERNOR ASSEMBLY (Fig. 7-4) 

Generates a speed sensitive oil pressure that 
increases with output shaft or vehicle speed. 
Governor pressure is used to vary the shift points 
and modulator pressure regulation. 

mn 

Fig. 7-2 Pressure Regulator Valve 

Fig. 7-4 Governor Assembly 

MODULATOR VALVE (Fig. 7-5) 

Regulates line pressure to a modulator pres
sure that varies with torque to the transmission. 
It senses forces created by: 

1. The vacuum modulator bellows that increase 
modulator pressure. 

2. Engine vacuum acting on a diaphragm to de
crease modulator pressure. 

3. Governor pressure which is generated by the 
governor assembly. Governor pressure tends 
to decrease modulator pressure. 



54 through 86 Series Turbo Hydra-Matic Transmission 7-5 

Fig. 7-5 Vacuum Modulator Assembly 

1-2 SHIFT VALVE (Fig. 7-6) 

Controls the oil pressure that causes the trans
mission to shift from 1-2 or 2-1. Its operation is 
controlled by governor pressure, detent pressure, 
modulator pressure, and spring force. 

Fig. 7-6 1-2 Shift Valve 

1-2 REGULATOR VALVE (Fig. 7 -6 ) 

Regulates modulator pressure to a pressure 
proportional to modulator pressure, tending to 
keep the 1-2 shift valve in the downshift position. 

1-2 DETENT VALVE (Fig. 7-6) 

Senses regulated modulator pressure tending to 
hold the 1-2 shift valve in the downshift position 
and provides an area for detent pressure for 
detent 2-1 shifts. 

2-3 SHIFT VALVE (Fig. 7-7) 

Controls the oil pressure that causes the trans
mission to shift from 2-3 or 3-2. Its operation is 
controlled by modulator, intermediate, governor 
and detent pressure as well as a spring force. 

2-3 MODULATOR VALVE (Fig. 7-7) 

Senses modulator pressure to apply a variable 
force proportional to modulator pressure which 
tends to hold the 2-3 shift valve downshifted. 

Fig. 7-7 2-3 Shift Valve 

3,-2 VALVE (Fig. 7 -8 ) 

Shuts off modulator pressure from acting on the 
shift valve trains after the direct clutch has been 
applied. This allows heavy throttle operation in 
third speed without downshifting. In third speed 
detent pressure can be directed to the shift valves 
to provide the downshift forces. 

Fig. 7-8 3-2 Valve 

1-2 ACCUMULATOR VALVE (Fig. 7-9) 

Regulates drive pressure to a 1-2 accumulator 
pressure which increases as modulator pressure 
increases to control the intermediate clutch pres
sure during the 1-2 shift. Detent and low oil pres
sures increase 1-2 accumulator pressure. 

Fig. 7-9 1-2 Accumulator Assembly 
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DETENT VALVE (Fig. 7-10) 

Shifts when line oil is exhausted at the end of 
the valve when the detent solenoid is energized. 
This directs detent pressure to the 1-2 and 2-3 
modulator valves, and also allows the detent 
regulator valve to regulate. 

Fig. 7-10 Detent Valve 

DETENT REGULATOR VALVE (Fig. 7-11) 

When the detent valve shifts, the detent regu
lator is free to allow drive oil to enter the detent 
passage and thus becomes regulated to a value of 
70 psi. Detent pressure will also flow into the 
modulator passage which flows to the shift valves. 
Low oil moves the detent regulator open to drive 
oil allowing drive oil to enter the modulator and 
detent passages. 

Fig. 7-11 Regulator Valve 

STATOR VALVE (Fig. 7-12) 

Shifts when line oil is exhausted at end of the 
valve when the stator control solenoid is ener
gized. This exhausts oil from the variable stator 
piston and the stator blades change from low angle 
to high angle. When the solenoid is not energized, 
converter oil is directed to the stator piston and 
low angle is obtained. 

REAR SERVO AND ACCUMULATOR ASSEMBLY 
(Fig. 7-13) 

The rear servo and accumulator assembly-
serves three functions: 

Fig. 7-12 Stator Valve 

Fig. 7-13 Rear Servo and Accumulator Assembly 

1. The band apply piston provides the band 
apply force to hold the rear band in reverse. 

2. The band apply piston provides the band apply 
force for overrun band apply in low range 
first gear. 

Fig. 7-14 Front Servo 
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3 The accumulator piston in conjunction with 
1-2 accumulator oil provides the accumulator 
function for the apply of the intermediate 
clutch. 

FRONT SERVO (Fig. 7-14) 

The front servo serves two functions: 

1. Intermediate clutch oil applies the front servo 
to apply the front band in second gear, inter
mediate and low range. 

2. During a 2-3 shift, direct clutch oil utilizes 
the servo and accumulator pistons as the 
accumulator for direct clutch apply. 
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OPERATIONS NOT REQUIRING 
REMOVAL OF TRANSMISSION 

Some of the parts and/or units can be removed 
from the transmission without removing the 
transmission assembly from the car. The pro
cedures for such operations are not specifically 
outlined; however, the basic procedure and speci
fications as outlined under DISASSEMBLY OF 
THE TRANSMISSION and ASSEMBLY OF THE 
TRANSMISSION will apply. 

UNITS OR PARTS THAT CAN BE READILY 
REMOVED FROM THE TRANSMISSION ARE: 

Oil Pan and Gasket 
Extension Housing " O " Ring and/or Seal 
Governor 
Vacuum Modulator and Modulator Valve 
Rear Seal 
Oil Cooler Lines 

UNITS OR PARTS THAT CAN BE REMOVED 
AFTER OIL PAN REMOVAL ARE: 

Manual Detent Lever, Shaft and/or Seal 
Park Lock Actuator 
Pressure Regulator Valve a n d Regulator 

Boost Valve 

Parking Pawl and/or Shaft 
Solenoid Plug (In Case) 
Rear Servo 
Detent Solenoid 
Control Valve Body and/or Separator Plate 
Check Balls - Refer to Fig. 7-256 for correct 

location of check balls on spacer plate. 

TRANSMISSION REMOVAL 

1. Remove flywheel cover. 

2. Remove torque converter attaching bolts. 

NOTE: Mark flywheel and converter so 
they can be installed in the same position. 

3. Install Engine Support Bar BT-30-16 (Fie 
7-23). 6 ' 

4. Disconnect solenoid wires and manual shift 
linkage at side of transmission. 

5. Disconnect oil cooler lines, vacuum modulator 
line and filler pipe. 

6. Disconnect parking brake cable. 

7. Remove propeller shaft assembly. 

NOTE: Scribe marks on drive shaft and 
companion flange for correct assembly. 

Fig. 7-23 Engine Support Bar 
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8 Disconnect exhaust pipe bracket at rear of 
crossmember. 

9 position transmission jack under transmis
sion. 

10. Remove crossmember. 

11. Remove transmission to block attaching bolts. 

12. Move transmission away from engine and in
stall Tool J-21364 to hold converter in place. 
(Fig. 7-255) 

13. Lower transmission and remove from car. 
' (Fig. 7-24) 

TRANSMISSION INSTALLATION 

To install, reverse the removal procedure and 
include the following: 

After transmission is installed, add four quarts 
of Hydra-Matic fluid if pan was removed. Set 
parking brake, place selector lever in " P a r k " 
position and start engine. Add enough fluid to 

bring level to the "Fu l l " mark on the oil level 
indicator. Allow fluid to reach operating tem
perature and recheck fluid level. 

NOTE: Transmission capacity: approximately 
four quarts (for oil change, pan removed). Ap
proximately nine quarts (after complete overhaul). 

Adjust manual control linkage. 

MINOR SERVICE OPERATIONS 

SERVICING THE OIL COOLER 

The oil cooler is located in the side tank of the 
radiator and its purpose is to cool the oil in the 
event excessive temperature tends to develop. 
(Fig. 7-25) 

In a major transmission failure, where particles 
of metal have been carried with the oil throughout 
the units of the transmission, it will be necessary 
to flush out the oil cooler and connecting lines. 
The oil cooler is a sealed container providing a 
passage for oil to flow from the inlet to the outlet. 
Clean solvent can be flushed through the cooler 

Fig. 7-24 Transmission Removal 
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Fig. 7-25 Oi l Cooler Lines 

Fig. 7-26 Modulator Lines 
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Fig. 7-27 Manual Linkage Adjustment (Column Shift) 

Fig. 7-28 Manual Linkage Adjustment (Console Equipped) 
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with air pressure. (An engine desludge gun may 
be used.) The cooler should be back-flushed first 
through the return line to remove all foreign ma
terial possible. Then flush through the inlet line 
and finish by flushing through the return line. 
Clean remaining solvent from cooler with com
pressed air applied to the return line and flush 
with Hydra-Matic oil. 

THROTTLE LINKAGE ADJUSTMENTS 
(Refer to Engine Tune-Up, Section 6) 

MANUAL LEVER ADJUSTMENT 
(WITHOUT CONSOLE) 

The manual lever adjustment provides proper 
clearance between the " D " "detent in the trans
mission and the stop for the manual shift lever 
in the upper steering column mast jacket. The 
adjustment is made as outlined in Fig. 7-27. 

CONSOLE SHIFT LINKAGE 

For linkage removal, refer to Fig. 7-28. To 
remove the shift lever or bracket assembly, the 
console must be removed. 

MANUAL LEVER ADJUSTMENT 
(WITH CONSOLE) 

The manual lever adjustment provides for 
proper clearance between the " D " detent in the 
transmission and the " D " stop for the selector 
lever in the console. 

1. Place the selector lever in the " D " position. 

2. Disconnect the manual rod from the trans
mission manual lever. 

3. Place the transmission manual lever in the 
" D " detent position. 

4. Loosen locknut on manual rod. With selector 
lever held against its stop in the "D" position 
and the transmission manual lever in the 
" D " detent position, adjust the manual rod 
until the manual rod enters the transmission 
manual lever. 

5. Shorten manual rod three turns and check 
adjustment. Readjust if necessary. 

6. Connect manual rod to transmission manual 
lever and install washer and cotter pin. 
Tighten locknut on manual rod. 

7. Check neutral safety switch adjustment. 

GENERAL SERVICE 
PRECAUTIONS 

When servicing the transmission, it is recom
mended that upon disassembly of a unit, all parts 

should be cleaned and inspected as outlined unde 
CLEANING AND INSPECTION, then the U nJ 
should be reassembled before disassembly 0f 
other units to avoid confusion and interchanging 
of parts . 

1. Before disassembly of the unit, thoroughly 
clean the exterior. 

2. Disassembly and reassembly of the unit and 
the sub-assemblies must be made on a clean 
work bench. As in repairing any hydraulically 
operated unit, cleanliness is of the utmost 
importance; therefore, the bench, tools, and 
parts must be kept clean at all times. 

3. Before installing caD screws into aluminum 
parts, ALWAYS DIP SCREWS INTO HYDRA-
MATIC OIL to prevent cap screws from gall
ing the aluminum threads and also to prevent 
the screws from seizing. 

4. Always use a torque wrench when installing 
cap screws into aluminum parts to prevent 
the possibility of stripping the threads. 

5. If tapped threads in aluminum parts are strip
ped or damaged, the part can be made ser
viceable by the use of Heli-Coils. 

6. Seal protecting tools must be used when 
assembling the units to prevent damage to the 
seals. The slightest flaw in the sealing sur
face of the seal can cause an oil leak. 

7. The aluminum castings and the valve parts 
are very susceptible to nicks, burrs , etc., and 
care should be exercised while handling them. 

8. The internal snap rings should be expanded 
and the external snap rings compressed if 
they are to be reused. This will insure proper 
seating when installed. DO NOT REUSE TRU-
ARC SNAP RINGS. 

9. Replace all " 0 " rings, gaskets and oil seals 
that are removed. 

10. During assembly of each unit, all internal 
parts must be lubricated with Hydra-Matic 
oil. 

PARTS CLEANING AND INSPECTION 

After complete disassembly of a unit, all metal 
parts should be washed in a clean solvent and 
dried with compressed air. All oil passages 
should be blown out and checked to make sure 
that they are not obstructed. Small passages, 
should be checked with tag wire. All parts should 
be inspected to determine which parts are to be 
replaced. 

The various inspections of parts are as follows: 

1. Inspect linkage and pivot points for excessive 
wear. 
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o Rearing and thrust surfaces of all parts 
should be checked for excessive wear and 
scoring. 

3 Check for broken seal rings, damaged ring 
' lands and damaged threads. 

4. Inspect seals and " O " rings. 

5. Mating surfaces of castings and end plates 
should be checked for burrs and irregular
ities. If a good seal is not apparent, burrs 
and irregularities may be removed by lapping 
the surface with crocus cloth. The crocus 
cloth should be held on a flat surface, such as 
a piece of plate glass. 

6. Castings should be checked for cracks and 
sand holes. 

7. Gear teeth should be checked for chipping, 
scoring, and excessive wear. 

8. Valves should be free of burrs and the shoul
ders of the valves must be square. Any burrs 
or irregularities may be removed by honing. 
Valves should be free to slide in their respec
tive bores. 

9. Inspect composition clutch plates for damaged 
surfaces and loose facings. If flakes of facing 
material can be removed with the thumbnail, 
the plates should be replaced; however, com
position plate discoloration is not an indica
tion of failure. 

10. Inspect steel clutch plates for s c o r e d 
surfaces. 

11. Inspect springs for distortion or collapsed 
coils. Slight wear (bright spots) on the sides 
of the springs is permissible. 

12. When inspecting bushings, fit the mating part 
into the bushing and observe the amount of 
looseness. Bushing clearance is excessive if 
more than .008" exists when checked with a 
wire feeler gauge. 

13. If the transmission shows evidence that 
foreign material has circulated throughout the 
transmission or if the oil cleaner is dirty, the 
oil cleaner should be discarded and a new one 
installed upon assembly of the transmission. 

TRANSMISSION DISASSEMBLY 

CONVERTER AND MODULATOR 

Remove 

1. With transmission in cradle on portable jack, 

Fig. 7-29 Transmission in Holding Fixture 

remove the converter assembly by pulling 
straight out. 

NOTE: The converter contains a large 
amount of oil. 

2. Install Holding Fixture J-8763 on the trans
mission so that the modulator assembly will 
be located on the side of the holding fixture 
that is nearest the bench. 

NOTE: Do not overtorque holding screw. 

3. Install Fixture and transmission into Holding 
Tool Base J-3289-20 with bottom pan facing 
up. (Fig. 7-29) 

4. Remove modulator assembly attaching bolts 
and retainer. (Fig. 7-30) 
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Fig. 7-31 Removing Modulator and Valve 

5. Remove modulator assembly and " O " ring 
seal from case. (Fig. 7-31) 

6. Remove modulator valve from transmission 
case. 

GOVERNOR, PAN, STRAINER AND 
INTAKE PIPE 

Removal 

1. Remove attaching bolts, governor cover and 
gasket. (Fig. 7-32) 

2. Withdraw governor assembly from case. (Fig 
7-33) V 6* 

3. Remove pan attaching bolts. 

4. Remove pan and gasket. (Fig. 7-34) 

5. Remove the strainer assembly. (Fig. 7-35) 

6. Remove the intake pipe to case " O " ring seal 
from the strainer assembly or case. 

Fig. 7-33 Removing Governor 

Fig. 7-34 Pan Removed 

CONTROL VALVE ASSEMBLY, GOVERNOR 
PIPES AND DETENT SPRING ASSEMBLY 
Removal 

1. Remove the control valve body attaching bolts, 
detent roller spring assembly and clips. (Fig. 
7-36) 

Fig. 7-32 Removing Governor Cov 
Fig. 7-35 Removing Strainer Assembly 
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Fig. 7-36 Removing Detent Roller and 
Spring Assembly 

Fig. 7-39 Removing Spacer Gasket 

Fig. 7-37 Removing Control Valve Assembly 

Fig. 7-38 Removing Governor Pipes 

NOTE: Leave clips attached to wire and 
do not remove solenoid attaching screws. 

2. Remove the control valve body assembly and 
governor pipes. (Fig. 7-37) 

NOTE: Do not allow manual valve to fall 
out of control valve assembly. 

Fig. 7-40 Disconnecting Electrical Connector 
From Case Connector 

Fig. 7-41 Disconnecting Detent Terminal From 
Connector 

3. Remove the governor pipes from control valve 
assembly. (Fig. 7-38) 

4. Remove the control valve assembly to spacer 
gasket. (Fig. 7-39) 

5. Disconnect connector from case connector 
(Fig. 7-40) 
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Fig. 7 -42 Removing Rear Servo Cover 

A t t ach ing Bolts 

F ig . 7 -43 Removing Servo Cover and Gasket 

Fig. 7 -44 Removing Rear Servo From Case 

6. Disconnect detent terminal from stator con
nector. (Fig. 7-41) 

NOTE: Do not remove stator electric wire 
(long) from stator connector. 

REAR SERVO, VALVE BODY SPACER, 
GASKET AND FRONT SERVO 

Removal 

1. Remove the rear servo cover attaching 
screws, the servo cover and gasket. Discard 
gasket. (Figs. 7-42 and 7-43) 

Fig . 7-45 Removing Rear Accumula to r Spri n 9 

Fig . 7 -46 Checking Rear Band A p p l y Pin 

F ig . 7 -47 Removing Detent Solenoid and Gasket 

2. Remove the rear servo assembly from the 
case. (Fig. 7-44) 

3. Remove rear servo accumulator spring. (Fig. 
7-45) 

4. Make band apply pin selection check. (Fig. 
7-46) 
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Fig. 7 -48 Removing Case Connector 

Fig. 7 -49 Removing Spacer Plate and Gasket 

Band Apply Pin Selection 

a. Attach the band apply pin selection Gauge 
J-21370, to the transmission case with at
taching bolts. 

b. Apply 25 ft. lb. torque and select proper pin 
to be used during assembly of transmission. 

STEP LOCATION 

1 
J-21370 

TOP STEP 
OR ABOVE 

THIS AREA 

LOWER 
STEP OR 

-5 BELOW 

PIN IDENT. 

THREE RINGS 

TWO RINGS 

ONE RING 

SIZE 

LONG 

MED. 

SHORT 

The identification ring is located on the 
band lug end of the pin. Selecting the proper 
pin is the equivalent of adjusting the band. 

5. Remove the solenoid attaching screws, sole
noid assembly and gasket. (Fig. 7-47) 

6. Withdraw case sleeve connector and " O " ring 
seal. (Fig. 7-48) 

NOTE: Use an 11/16" box wrench to com
press the connector tangs. 

7. Remove the control valve assembly spacer 
plate and gasket. (Fig. 7-49) 

Fig . 7 -50 Check Ball Locat ion 

F ig . 7-51 Removing Front Servo 

F ig . 7-52 Removing Front Servo Spring & Retainer 

8. Remove six check balls from cored passages 
in transmission case. (Fig. 7-50) 

9. Remove the front servo piston, washer, pin, 
retainer and spring from transmission case. 
(Figs. 7-51 and 7-52) 
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Fig. 7-53 Removing Rear Oi l Seal 

Fig. 7-54 Removing Extension Housing & Seal 

REAR OIL SEAL AND EXTENSION HOUSING 

Removal 

1. If necessary to replace, pry the rear oil seal 
from the extension housing. (Fig. 7-53) 

2. Remove the extension housing to case attach
ing bolts. 

3. Remove the extension housing and extension 
housing to case seal. (Fig. 7-54) 

4. Make front unit end play check as follows: 
(Fig. 7-55) 

a. Remove one front pump attaching bolt, and 
bolt seal. 

Fig. 7-55 Checking Front Unit End Play 

b. Install a Slide Hammer Bolt into bolt hole 
in pump. 

c. Mount a dial indicator on the rod and index 
indicator to register with end of turbine 
shaft. 

d. Push on turbine shaft rearward. 

e. Push output shaft forward. 

f. Set dial indicator to zero. 

g. Pull turbine shaft forward. 

Read the resulting travel or end play which 
should be .003" to .024". 

The selective washer controlling this end play 
is the phenolic resin washer located between the 
pump cover and the forward clutch housing. If 
more or less washer thickness is required to 
bring end play within specifications, select the 
proper washer from the chart below: 

Thickness 

.060" to .064" 

.071" to .075" 

.082" to .086" 

.093" to .097" 

.104" to .108" 

.115" to .119" 

.126" to .130" 

Color 

Yellow 
Blue 
Red 
Brown 
Green 
Black 
Purple 

NOTE: An oil soaked washer may tend to 
discolor so that it will be necessary to measure 
the washer for its actual thickness. 

OIL PUMP 

Removal 

1. If necessary to replace, pry front seal from 
pump. (Fig. 7-56) 



54 through 86 Series Turbo Hydra-Matic Transmission 7-35 

Fig . 7 -56 Removing Front Seal 

F ig . 7-57 Removing Front Pump 

2. Remove the pump attaching bolts. Install 
bolts with Slide Hammers J-6125, into bolt 
holes in pump body and remove pump as
sembly. (Fig. 7-57) 

NOTE: As pump is removed, guide elec
trical wire and connector from transmission 
case. 

Fig . 7 -58 Removing Front Pump "O" Ring 

F ig . 7-59 Removing Forward C lu tch Assembly 

F ig . 7 -60 Removing D i rec t C lu tch Assembly 

3. Remove and discard pump to case seal " 0 " 
ring. (Fig. 7-58) 

4. Remove forward clutch assembly and turbine 
shaft from transmission. (Fig. 7-59) 
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Fig. 7-61 Removing Manual Shaft Nut 

Fig. 7-62 Removing Retaining Pin 

Fig. 7-63 Removing Detent Lever 

5. Remove forward clutch hub to direct clutch 
housing bronze or phenolic thrust washer, if 
it did not come out with forward clutch hous
ing assembly. 

6. Remove the direct clutch assembly. (Fig. 

Fig. 7-64 Removing Parking Bracket 

Fig. 7-65 Removing Parking Pawl Return Spri " 9 

Fig. 7-66 Removing Retainer Spring Clip 

7. If necessary, remove manual linkage as 
follows: 

a. Unthread the jam nut holding detent lever 
to manual shaft. (Fig. 7-61) 

CAUTION: Do not lose the jam nut as 
it becomes free from the manual shaft. 

b. Remove manual shaft retaining pin from 
case. (Fig. 7-62) 

c. Remove the detent lever from the manual 
shaft. (Fig. 7-63) 

d. Remove jam nut from manual shaft and 
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Fig . 7 -67 Removing Parking Pawl 

F ig . 7 -68 Removing Front Band 

manual shaft and " O " ring from case. 

e. Remove a t t a c h i n g bolts and parking 
bracket. (Fig. 7-64) 

f. Remove parking pawl shaft retainer. (Fig. 
7-66) 

g. Remove parking pawl shaft, " O " ring seal 
and parking pawl. (Fig. 7-67) 

h. Remove parking pawl return spring. (Fig. 
7-65) 

8. Remove the front band assembly. (Fig. 7-68) 

9. Remove the sun gear shaft. (Fig. 7-69) 

Fig . 7-69 Removing Sun Gear Shaft 

Fig. 7-70 Checking Rear Unit 

10. Check rear end play as follows: (Fig. 7-70) 

a. Install J-21661 with 3/16" adapter into an 
extension housing attaching bolt hole. 

b. Mount the Dial Indicator, J-8001, on the 
rod and index with the end of the output 
shaft. 

c. Move the output shaft in and out to read 
the end play. End play should be from 
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Fig. 7-71 Removing Case Center Support 

F ig. 7-72 Removing Snap Ring 

.003" to .019". The selective washer con
trolling this end play is the steel washer 
having three lugs that is located between 
the thrust washer and the rear face of the 
transmission case. 

If a different washer thickness is required to 
bring the end play within specification, it can be 
selected from the following chart. 

Thickness 

.078" to .082" 

.086" to .090" 

.094" to .098" 

.102" to .106" 

.110" to .114" 

.118" to .122" 

Notches 

None 
1 Tab Side 
2 Tab Side 
1 Tab O.D. 
2 Tabs O.D. 
3 Tabs O.D. 

11. Remove the case center support to case bolt 
with a 3/8" 12 point socket. (Fig. 7-71) 

NOTE: Check for locating screw. (Fig. 
7-71) Remove screw if one is installed. 

Fig . 7-73 Removing C lu tch Plates 

F ig . 7-74 Removing Snap Ring 

Fig. 7-75 Removing Gear Assembly 

12. Remove the intermediate clutch backing plate 
to case snap ring. (Fig. 7-72) 

13. Remove the intermediate clutch backing plate, 
three composition and three steel clutch 
plates. (Fig. 7-73) 
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Fig. 7-76 Removing Thrust- Washer 

Fig. 7-77 Positioning Unit in Holding Fixture 

14. Remove the center support to case retaining 
snap ring. (Fig. 7-74) 

15. Remove the entire gear unit assembly by 
lifting with Gear Assembly Installing and 

Fig. 7-78 Removing Selective Washer 

Fig. 7-79 Removing Rear Band 

Removing Tool J-21795 and J-6125 Slide 
Hammer. (Fig. 7-75) 

16. Remove the output shaft to case thrust washer 
from the rear of the output shaft or inside 
the case. (Fig. 7-76) 

17. Place the gear unit assembly with output 
shaft facing down in hole in work bench or 
Holding Fixture J-6116. (Fig. 7-77) 

18. Remove the rear unit selective washer from 
the transmission case. (Fig. 7-78) 

19. Remove the rear band assembly. (Fig. 7-79) 

DISASSEMBLY AND ASSEMBLY OF 
INDIVIDUAL UNITS 

GEAR U N I T 

Disassembly 

1. Remove the case center support assembly. 
(Fig. 7-80) 

2. Remove the center support to reaction car
r ier bronze or phenolic thrust washer. (Fig. 
7-81) 
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Fig. 7-84 Removing Gear R 

Fig. 7-81 Removing Thrust Washer 

Fig. 7-82 Removing Sun Gear Races and Beari ngs 

ing 

3. Remove the center support to sun gear races 
and thrust bearing. (Fig. 7-82) 

NOTE: One of the races may have been 
removed with the center support. 

4. Remove the reaction carr ier and sprag as-
sembly. (Fig. 7-83) 

5. Remove front internal gear ring from output 
carr ier assembly. (Fig. 7-84) 

6. Remove sun gear. (Fig. 7-85) 

7. Remove reaction car r ie r to output car r ie r 
phenolic thrust washer. (Fig. 7-86) 

8. Turn assembly over. 

9. Remove output shaft to output car r ie r snap 
ring and remove output shaft. (Fig. 7-87) 

10. Remove output shaft to rear internal gear 
thrust bearing and two races. (Fig. 7-88) 

Fig. 7-80 Removing Case Center Support 

Fig. 7-83 Removing Reaction Carrier and Sprag 
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Fig. 7-85 Removing Sun G ng bun Gear 

Fig. 7-86 Removing Thrust Wash* 

Fig. 7-87 Removing Snap Ring 

11. Remove the rear internal gear and mainshaft. 
(.big. 7-89) 

NOTE: Do not drop bearings. 

Fig. 7-88 Removing Thrust Wash* 

Fig. 7-89 Removing Rear Internal Gear and Mainshaft 

12. Remove the rear internal gear to sun gear 
tnrust bearing and two races. (Fig. 7-90) 

13. If necessary, remove the rear internal gear 
to mainshaft snap ring, to remove the 
mainshaft. 

GOVERNOR 

All components of the governor assembly with 
the exception of the driven gear, are a select fit 
Each assembly is factory calibrated. Thegover ' 
nor, including the driven gear, is serviced as a 
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Fig. 7-90 Removing Thrust Bear ring 

Fig. 7-91 Removing Governor Weight Pins 

complete assembly; however, the driven gear can 
be replaced if necessary. 

G O V E R N O R DRIVEN GEAR REPLACEMENT 

To facilitate governor driven gear repair, a 
service package containing a nylon driven ge'ar 
two governor weight retaining pins and one gov
ernor driven gear split retaining pin is available. 

If replacement of the driven gear is necessary, 
use extreme care and proceed in the following 
recommended manner: 

1. Cut off one end of each governor weight re
taining pin, remove the pins, thrust cap, pri
mary and secondary weights, two springs and 
the governor valve. Primary and secondary 
weights and the springs are interchangeable 
(Fig. 7-91) 

NOTE: Do not damage governor valve. 

2. While supporting the governor with a wood 
block, remove the driven gear split retaining 
pin from the governor sleeve with a 1/8" 
punch. 

3. Clamp the driven gear in a vise and remove 
the driven gear from the governor sleeve 
with a twisting motion. 

Fig. 7-92 Installing Driven Gear 

Fig. 7-93 Dril l ing Hole in Driven Gear 

4. Carefully, clean the chips that may have en
tered the governor sleeve by washing the 
assembly thoroughly in a clean solvent. 

5. Support governor body on two 7/64" plates 
installed in the exhaust slots of the governor 
sleeve. Position the governor assembly and 
plates in an arbor press. Install driven gear 
into governor sleeve with the arbor press, 
using a 7/16" socket to protect the governor 
thrust tip. (Fig. 7-92) Carefully remove any 
chips that may have shaved off nylon gear hub. 

6. Use a 1/8" drill and drill halfway through 
the existing retaining pin hole in the governor 
bushing. Rotate the governor assembly 180° 
and finish drilling the hole for the split re
taining pin. (Fig. 7-93) 

NOTE: C A R E SHOULD BE USED 
IN DRILLING THESE HOLES HALFWAY 
THROUGH SO THAT THEY WILL MEET IN 
THE CENTER OF THE GEAR 
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Fig. 7-94 Governor Assembly 

7. Install split driven gear retaining pin into 
governor sleeve assembly. 

8. Wash governor assembly thoroughly to re
move any chips- that may have collected dur
ing the assembly and drilling operations. 

sleeve, wide land first. (Fig. 7-94) 

10. Install primary and secondary weights, 
springs and thrust cap on governor sleeve 
assembly. 

9. Install governor valve into bore of governor 11. Install new retaining pins and crimp. 

Fig. 7-95 Front Servo 
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12. Check governor weights and valve for free-
ness of operation a f t e r a s s e m b l y is 
completed. 

FRONT SERVO (Fig. 7-95) 

Inspection 

1. Inspect servo pin for damage. 

2. Inspect piston for damaged oil ring groove, 
check freedom of ring in groove. 

3. Inspect piston for cracks or porosity. 

4. Check fit of servo pin in piston. 

REAR SERVO ASSEMBLY 

Disassembly 

1. Remove the rear accumulator piston from 
rear servo piston. (Fig. 7-96) 

2. Remove " E " ring retaining rear servo piston 
to band apply pin. (Fig. 7-97) 

3. Remove rear servo piston and seal from band 
apply pin. (Fig. 7-98) 

4. Remove washer, spring, and retainer. 

Inspection 

1. Inspect freedom of accumulator ring in piston. 

2. Inspect fit of band apply pin in servo piston. 

3. Inspect band apply pin for scores or cracks. 

Assembly 

1. Install spring retainer, cup side toward servo 

Fig. 7-96 Removing or Installing Accumulator Piston 

Fig. 7-97 Removing " E " Ring 

pin, spring and washer on servo pin. (Fig 
7-98) 

2. Install servo pin, retainer, spring and washer 
into bore of servo piston and secure with 
" E " ring. 

3. Install oil seal ring on servo piston, if 
removed. 

4. Install outer and inner oil rings on accumula
tor piston if removed and assemble into bore 
of servo piston. (Fig. 7-96) 

CONTROL VALVE ASSEMBLY (Fig. 7 -99) 

Disassembly 

1. Position control valve assembly with cored 
face up. 

2. Remove manual valve from upper bore. 

3. Remove the accumulator piston valve retain
ing ring as shown in Fig. 7-100. 

4. Remove front accumulator piston and spring. 
(Fig. 7-101) 

5. On the right side, top bore, remove the re
taining pin, 1-2 modulator bushing, 1-2 regu
lator valve, and 1-2 regulator spring. 

6. Remove the 1-2 detent valve and 1-2 valve. 

7. From the next bore, remove the retaining pin 
and 2-3 valve spring, 2-3 modulator bushing 
valve, and 3-2 intermediate spring. 

8. Remove the 2-3 valve. 

9. From the next bore remove the retaining pin, 
bore plug, 3-2 valve, and spacer. 

10. At the other end of the assembly, top bore, 
remove the retaining pin and bore plug. 
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Fig. 7-98 Rear Servo and Accumulator Assembly 

1. Manual Valve 

2. Retaining Pin 

3. Bore Plug 

4. Detent Valve 

5. Detent Regulator Valve 

6. Spacer 

7. Detent Spring 

8. 1-2 Shift Valve 

9. 1-2 Detent Valve 

10.1-2 Regulator Spring 

11. 1-2 Regulator Valve 

12. 1-2 Modulator Bushing 

13. Retaining Pin 

14. 1-2 Accumulator Valve Bushing 

15. 1-2 Accumulator Plug 

Fig. 7-99 

16. 1-2 Accumulator Valve Secondary Spring 

17. 1-2 Accumulator Valve 

18. Retaining Pin 

19. 1-2 Accumulator Valve Primary 

20. 1-2 Accumulator Valve Primary Spring 

21. 2-3 Shift Valve 

22. 3-2 Intermediate Spring 

23. 2-3 Modulator Valve 

24. 2-3 Valve Spring 

25. 2-3 Modulator Valve Bushing 

26. Retaining Pin 

27. 3-2 Valve 

28. Spacer 

29. Bore Plug 

30. Retaining Pin 

V a l v e Body Assembly 
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Fig. 7-100 Removing Front Accumulator 

Fig. 7-101 Front Accumulator Piston and Spring 

Fig. 7-102 Checking Accumulator Valve Adjusting Pin 

11. Remove the detent valve, detent regulator 
valve, spring and spacer. 

12. In the next bore, check the operation of the 
1-2 accumulator valve train by compressing 
the valve against the springs. 

NOTE: The 1-2 accumulator valve is fac
tory adjusted. 

13. If removal is necessary, the exact position of 
the adjusting screw is determined before re
moval by using a 1" to 2" micrometer and 
measuring from the top of the adjusting screw 
(remove burrs from adjusting screw) to the 
machined surface of the valve body and re
move the screw if necessary. (Fig. 7-102) 

14. Remove the 1-2 accumulator valve retainer 
pin from the machined face of the valve body 
with an easy-out type extractor and the 1-2 
accumulator plug. (Fig. 7-103) 

15. Remove 1-2 accumulator bushing, secondary 
spring and valve. 

16. From the same bore, remove the primary 
1-2 accumulator valve and spring. 

Inspection 

1. Inspect all valves for scoring, cracks and 
free movement in their respective bores. 

2. Inspect the bushing for cracks, scratches or 
distortion. 

3. Inspect the body for cracks or scored bores. 

4. Check all springs for distortion or collapsed 
coils. 

Assembly 

1. Install front accumulator spring and piston 
into valve body. 

Fig. 7-103 Removing Retainer Pin from Bore 
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Fig. 7-104 Installing Front Accumulator 

Fig. 7-105 Installing Detent Regulator and Valve 

2. Using tools as shown in Fig. 7-104, install 
the accumulator spring and piston and secure 
with retaining ring. While installing servo, 
jiggle valve body while rotating screw to pre
vent piston binding. Push in on sides of piston 
ring 90° from gap to start ring in bore. 

3. If the 1-2 accumulator valve train was re
moved, install the 1-2 primary spring in the 
1-2 primary valve into bore using a retain
ing pin as a retractor to hold the spring and 
valve in its operating position, until bushing 
and 1-2 accumulator valve and spring is 
installed. 

4. Install the 1-2 accumulator valve into the 1-2 
accumulator bushing, wide land first. 

5. Install the 1-2 accumulator valve bushing 
into the bore. 

6. Install retaining pin to hold 1-2 accumulator 
valve. 

7. Install the 1-2 accumulator valve secondary 
spring and 1-2 accumulator plug into the 
bushing. 

8. If adjusting screw was removed, install and 
relocate to the same position measured on 
removal. 

9. Install the detent regulator spring and spacer. 
(Fig. 7-105) 

NOTE: Compress spring and retain in 
place using a .005" to .015" feeler gauge. 

10. Install the detent regulator valve, wide land 
first. (Fig. 7-106) 

11. Install the detent valve, narrow land first. 

12. Remove the feeler gauge, install bore plug, 
open end out, and install retaining pin. 

13. In the lower right hand bore, install the 3-2 
valve. 

14. Install the spacer, bore plug with hole out and 
retaining pin. 

15. In the next bore up, install the 2-3 valve, 
stem end out, and 3-2 intermediate spring. 

16. Install the 2- 3 modulator valve into the bush
ing and install both parts into the valve bore. 

17. Install the 2-3 valve spring and install the 
retaining pin. 

Fig. 7-106 Removing Stator Solenoid and Gasket 
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Fig . 7 -107 Removing Snap Ring 

F ig . 7-108 Removing V a l v e Spacer and Retainer 

OIL PUMP 

Disassembly 

1. Remove stator solenoid attaching screws 
stator solenoid and pump gasket. (Fig. 7_106) 

2. Place pump assembly in hole in bench or 
Holding Fixture J-6116. 

3. Compress the regulator boost valve bushing 
against the pressure regulator spring and 
remove the snap ring, using J-5403 Pliers 
(Fig. 7-107) 

4. Remove the regulator boost valve bushing and 
valve. 

5. Remove the pressure regulator spring. 

6. Remove the regulator valve, spring retainer 
and spacer(s) if present. (Fig. 7-108) 

7. Remove pump cover to body attaching bolts 
and remove pump cover from body. 

8. Remove the retaining pin and bore plug from 
the pressure regulator bore. (Fig. 7-109) 

9. Remove the retaining pin, stator valve spring 
and valve. (Figs. 7-110 and 7-111) 

10. Remove the hook type oil rings from the 
pump cover. (Fig. 7-112) 

11. Remove the pump to forward clutch housing 
selective washer (fiber). 

12. Mark drive and driven gears for reassembly 
and remove drive gear. (Fig. 7-113) 

13. Remove the driven gear from pump body. 
(Fig. 7-114) 

Inspection 

1. Inspect the gear pocket and crescent for 
scoring, galling or other damage. 

F ig . 7 -109 Removing Pin and Bore Plug 

18. In the next bore, install the 1-2 valve, stem 
end out. 

19. Install the 1-2 regulator valve, spring and 
detent valve, into the bushing, aligning spring 
in bore of detent valve, and install parts into 
the valve bore. 

20. Compress the bushing against the spring and 
install the retaining pin. 

21. Install the manual valve with detent pin groove 
to the right. F ig . 7 -110 Removing Retainer Pin 
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Fig. 7-111 Removing Stator Valve and Spring 

Fig. 7-112 Removing Oi l Ring 

Fig. 7-113 Removing Drive Gear 

2. Place pump gears in pump and check end 
clearance. 

Pump body face to gear face clearance should 
be .0008" to .0015". (Fig. 7-115) 

3. Check face of pump body for scores or nicks. 

Fig. 7-114 Removing Driven Gear 

Fig. 7-115 Checking Clearance 

4. Check oil passages. 

5. Check for damaged c o v e r bolt attaching 
threads. 

6. Check for over-all flatness of pump body face. 

7. Check bushing for scores or nicks. 

8. Inspect the pump attaching bolt seals for 
damage, replace if necessary. 

9. Inspect pump cover face for over-all flatness. 

10. Check for scores or chips in pressure regu
lator bore and stator valve bore. 

11. Check that all passages are open and not 
interconnected. 

12. Check for scoring or damage at pump gear 
face. 

13. Inspect stator shaft for damaged splines or 
scored bushings. 

14. Inspect oil ring grooves for damage or wear. 
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Fig. 7-116 Oi l Pump Assembly 

Fig. 7-117 Installing Driven Gear 

15. Inspect selective washer thrust face for wear 
or damage. 

16. Inspect pressure regulator and boost valve 
for free operatioa 

Assembly (Fig. 7 -116) 

1. Install the drive and driven pump gears into 
the pump body with alignment marks up. 
(Figs. 7-117 and 7-118) 

NOTE: Install the drive gear with drive 
tangs up. 

Fig. 7-118 Installing Drive Gear 
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Fig. 7-119 Installing Pressure Regulator Valve Fig. 7-122 Installing Valve and Spring 

Fig. 7-120 Installing Snap Ring 

Fig. 7-121 Installing Bore Plug and Ring 

2. Protect stator shaft and install pump in vise. 

3. Install the spacer(s) if used, retainer and 
spring, into the pressure regulator bore. 
(Fig. 7-119) 

4. Install the pressure regulator valve from 
opposite end of bore, stem end first. 

5. Install the boost valve into the bushing, stem 
end out, and install both parts into the pump 
cover by compressing the bushing against the 
spring. Insert a small screwdriver between a 

Fig. 7-123 Installing Retaining Pin 

spring coil and the bore of the boost valve to 
keep the spring compressed, so the retaining 
ring can be installed. (Fig. 7-120) 

6. Install the pressure regulator valve bore plug 
and retaining pin into opposite end of bore. 
(Fig. 7-121) 

7. Install stator valve and spring into bore of 
pump, then install retaining pin. (Figs. 7-122 
and 7-123) 

8. Install the previously selected front unit se
lective thrust washer (fiber) over the pump 
cover delivery sleeve. 

9. Install two hook-type oil seal rings. (Fig. 
7-124) 

10. Assemble pump cover to pump body with at
taching bolts and clip adjacent to stator valve. 

NOTE: Leave the bolts one turn loose at 
this time. 

11. Place Pump Aligning Strip, J-21368, over 
pump body and cover, and tighten tool. (Fig. 
7-125) 
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Fig. 7-124 Installing "O" Rings 

Fig. 7-125 Installing Pump Body 

Fig. 7-126 Installing Solenoid and Gasket 

12. Torque pump cover bolts to 20 ft. lbs. 

13. Install and align pump to case gasket. 

Fig. 7-127 Removing Snap Ring 

Fig. 7-128 Removing Direct Clutch Hub 

14. Attach stator solenoid with attaching screws. 
(Fig. 7-126) 

15. Attach stator electric wire to clip. 

16. Install the pump to case " O " ring seal. 

FORWARD CLUTCH 

Disassembly 

1. Place forward clutch and turbine shaft in hole 
in bench, or Holding Fixture J-6116, and re
move the forward clutch housing to direct 
clutch hub snap ring. (Fig. 7-127) 

2. Remove the direct clutch hub. (Fig. 7-128) 

3. Remove the forward clutch hub and bronze or 
phenolic thrust washers. (Fig. 7-129) 

4. Remove five radial groove composition and 
five steel clutch plates. (Fig. 7-130) 
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Fig. 7-129 Removing Forward Clutch 

Fig. 7-130 Removing Clutch Plates 

Fig. 7-131 Removing Turbine Shaft 

5. Remove the turbine shaft and oil seal by 
installing in arbor press. (Fig. 7-131) 

Fig. 7-132 Removing Snap Ri "9 

Fig. 7-133 Removing Release Springs 

6. Using J-4670 Clutch Spring Compressor, with 
Adapters J-6129 and J-8765, compress the 
spring retainer and remove the snap ring 
(Fig. 7-132) &' 

7. Remove the tools, snap ring, spring retainer 
and 16 clutch release springs. (Fig. 7-133) 

8. Remove the forward clutch piston. (Fig. 7-134) 

9. Remove the inner and outer clutch piston 
seals. (Figs. 7-135 and 7-136) 

10. Remove the center piston seal from the for
ward clutch housing. (Fig. 7-137) 

Inspection 

1. Inspect the drive and driven clutch plates for 
signs of burning, scoring, or wear. 

2. Inspect 16 springs for collapsed coils or signs 
of distortion. 
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Fig. 7-134 Removing Forward Clutch Piston 

Fig. 7-135 Removing Outer Piston Seal 

3. Inspect the clutch hubs for worn splines, 
proper lubrication holes, thrust faces. 

4. Inspect the piston for cracks. 

5. Inspect the clutch housing for wear, scoring, 
open oil passages and free operation of the 
ball check. 

Assembly (Figs. 7 -138 and 7-139) 

1. Place new inner and outer oil seals on clutch 
piston, lips face away from spring pockets. 
(Figs. 7-140 and 7-141) 

2. Place a new center seal on the clutch housing, 
lip faces up. (Fig. 7-142) 

Fig. 7-136 Removing Inner Piston Seal 

Fig. 7-137 Removing Center Seal 

3. Place Seal Protector Tool J-21362 o v e r 
clutch hub and install outer clutch piston 
Seal Protector J-21409, into clutch drum and 
install piston, rotating piston on drum until 
seated. (Fig. 7-143) 

4. Install clutch release springs (blue) into pock
ets in piston. (Fig. 7-144) 

5. Place spring retainer and snap ring on 
springs. 

6. Compress springs using Clutch Compressor 
Tools J-4670, J-6129, and J-8765, and install 
snap ring. (Fig. 7-145) 

7. If removed, install oil seal ring on turbine 
shaft and install in forward clutch housing, 
using arbor press. (Fig. 7-146) 

8. Place clutch hub to clutch housing thrust 
washers on c l u t c h hub. R e t a i n with 
petrolatum. 

9. Place forward clutch hub into forward clutch 
housing. (Fig. 7-147) 
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Fig. 7-138 Forward Clutch Piston Assembly 

Fig. 7-139 Forward Clutch Assembly 
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Fig. 7-140 Installing Piston Outer Seal 

Fig. 7-141 Installing Piston Inner Seal 

Fig. 7-143 Installing Clutch Piston 

Fig. 7-144 Installing Release Springs 

Fig. 7-142 Installing Piston Center Seal Fig. 7-145 Installing Snap Ring 

10. Oil and install five radial groove composition 
and four flat steel and one waved steel clutch 
plate (plate with notches), starting with the 
waved steel and alternating steel and compo-
sitioa (Fig. 7-148) 

NOTE: Use only the radial groove com
position plates here. 

11. Install the direct clutch hub and retaining 
snap ring. (Fig. 7-149) 



54 through 86 Series Turbo Hydra-Matic Transmission 7-57 

Fig. 7-146 Installing Turbine Shaft 

Fig. 7-147 Installing Forward Clutch Hub 

Fig. 7-148 Installing Forward Clutch Plates 

12. Place forward clutch housing on pump de
livery sleeve and air check clutch operation. 
(Fig. 7-1.50) 

Fig. 7-149 Installing Snap Ring 

Fig. 7-150 Air Checking Forward Clutch 

Fig. 7-151 Removing Snap Ring 

DIRECT CLUTCH A N D INTERMEDIATE SPRAG 

Disassembly 

1. Remove sprag retainer snap ring and re
tainer. (Fig. 7-151) 
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Fig. 7-152 Removing Intermediate Sprag 

DIRECT CLUTCH BACKING PLATE 

Fig. 7-153 Removing Snap Ri "9 

Fig. 7-154 Removing Direct Clutch Plates 

2. Remove sprag outer race, bushings and sprag 
assembly. (Fig. 7-152) 

3. Turn unit over and remove backing plate to 
direct clutch housing snap ring. (Fig. 7-153) 

Fig. 7-155 Removing Snap Ri "9 

Fig. 7-156 Removing Release Springs 

Fig. 7-157 Removing Direct Clutch Piston 
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Fig. 7-158 Removing Piston Outer Seal 

Fig. 7-159 Removing Piston Inner Seal 

Fig. 7-160 Removing Piston Center Seal 

4. Remove direct clutch backing plate, five com
position and five steel clutch plates. (Fig. 
7-154) 

5. Using Clutch Compressor Tool J-4670, 
J-6129, and J-8765, compress spring retainer 
and remove snap ring. (Fig. 7-155) 

6. Remove retainer and 16 p i s t o n release 
springs. (Fig. 7-156) 

7. Remove the direct clutch piston. (Fig. 7-157) 

8. Remove the outer seal from the piston. (Fig. 
7-158) 

Fig. 7-161 Direct Clutch and Sprag Assembly 
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Fig. 7-162 Direct Clutch Assembly 

3. Inspect the i n n e r and outer races for 
scratches or wear. 

4. Inspect the clutch housing for cracks, wear 
proper opening of oil passages or wear on 
clutch plate drive lugs. 

5. Inspect the drive and driven clutch plates for 
sign of wear or burning. 

6. Inspect the backing plate for scratches or 
other damage. 

7. Inspect the clutch piston for cracks and free 
operation of the ball check. 

Fig. 7-163 Installing Piston Inner Seal 

Fig. 7-164 Installing Piston Outer Seal 

9. Remove the inner seal from the piston. (Fig. 
7-159) 

10. Remove the center piston seal from the di
rect clutch housing. (Fig. 7-160) 

Inspection 

1. Inspect sprag assembly for popped or loose 
sprags. 

2. Inspect sprag bushings for wear or distortion. 

Assembly (Figs. 7-161 and 7 -162 ) 

1. Install a new inner clutch piston seal on 
piston with lip facing away from spring pock
ets. (Fig. 7-163) 

2. Install a new outer clutch piston seal. (Fig. 
7-164) 

3. Install a new center seal on clutch housing 
with lip of seal facing up. (Fig. 7-165) 

NOTE: Apply Hydra-Matic oil to all seals. 

4. Place Seal Protectors, Tools J-21362-Inner, 
J-21409-Outer, over hub and clutch housing 
and install clutch piston with rotating motion 
(Fig. 7-166) 

5. Install 16 springs (black) into the piston. 
(Fig. 7-167) 

6. Place spring retainer and snap ring on 
springs. 

7. Using Clutch Compressor Tool J-4670, J-6129 
and J-8765, install snap ring. (Fig. 7-168) 

Fig. 7-165 Installing Piston Center Seal 
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Fig. 7-166 Installing Clutch Piston 

Fig. 7-167 Installing Release Springs 

Fig. 7-168 Installing Snap Ring 

Install five composition and five steel clutch 
plates, starting with steel and alternating 
steel and compositioa The steel plates must 
have the notches in the drive lugs one above 
the other. (Fig. 7-169) 

NOTE: Do not use the radial groove com
position plates here. 

Fig. 7-169 Installing Direct Clutch Plates 

Fig. 7-170 Installing Snap Ring 

9. Install the clutch backing plate and the backing 
plate retaining ring. (Fig. 7-170) 

10. Turn unit over and install one sprag bushing, 
cup side up, over inner race. 

11. Install sprag assembly into outer race. 

12. With ridge or shoulder on inner cage down, 
start sprag and outer race over inner race 
with clockwise turning motion. (Fig. 7-171) 

NOTE: O u t e r race s h o u l d not turn 
counterclockwise. 

13. Install sprag retainer over sprag, cup side 
down. 

14. Install sprag retainer and snap ring. (Fig. 
7-172) 
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Fig. 7-171 Installing Intermediate Sprag 

Fig. 7-172 Install! ng Snap R ing 

Fig. 7-173 Air Checking Direct Clutch 

15. Place direct clutch assembly over center 
support and air check operation of direct 
clutch. (Fig. 7-173) 

NOTE: If air is applied through reverse 
passage, it will escape from the direct clutch 
passage. This is normal. 

Fig. 7-174 Removing Oi l Rings 

Fig. 7-175 Removing Snap Ri "9 

Fig. 7-176 Removing Spring Retainer 
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F ig . 7-177 Removing Release Spring 

F ig . 7 -178 Removing C l u t c h Piston 

CASE CENTER SUPPORT 

Disassembly 

1. Remove four hook type oil seal rings from 
center support. (Fig. 7-174) 

2. Using Clutch Compressor, J-4670 and J-6129, 
compress the spring retainer and remove the 
snap ring. (Fig. 7-175) 

3. Remove the spring retainer and 12 clutch 
release springs. (Figs. 7-176 and 7-177) 

4. Remove the intermediate clutch piston. (Fig. 
7-178) 

5. Remove the inner piston seal. (Fig. 7-179) 

6. Remove the outer piston seal. (Fig. 7-180) 

F ig . 7 -179 Removing or Insta l l ing Piston Inner Seal 

F ig . 7 -180 Removing or Insta l l ing Piston Outer Seal 

NOTE: Do not remove the three screws 
retaining the sprag inner race to the center 
support. 

Inspection 

1. Inspect the sprag or roller clutch inner race 
for scratches or indentations. Be sure the 
lubrication hole and .064" constant bleed 
orifice is open. 

2. Inspect the bushing for scoring, wear or 
galling. 

3. Check oil ring grooves for damage. 

4. Air check the oil passages to be sure they 
are open and not interconnected. 

5. Inspect the p i s t o n sealing surfaces for 
scratches. 

6. Inspect the piston seal grooves for nicks or 
other damage. 

7. Inspect the piston for cracks or porosity. 
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Fig. 7-181 Center Support Assembly 

Assembly (Fig. 7 -181) 

Fig. 7-182 Installing Intermediate Clutch Piston 

8. Inspect the release springs for distortion. 

1. Install new inner seal on the piston with lip 
of seal facing away from the spring pocket. 
(Fig. 7-179) 

2. Install new outer seal. (Fig. 7-180) 

3. Install Inner Seal Protector ToolJ-21363, on 
the center support hub, install the piston, 
indexing spring pockets in drum and piston. 
(Fig. 7-182) 

4. Install three release springs into the piston. 
(Fig. 7-183) 

NOTE: Install springs equally d u r i n g 
assembly. 

5. Place the spring retainer and snap ring over 
the springs. 

6. Using Clutch Spring Compressor, J-4670 and 
J-6129, compress the springs and install the 
snap ring. (Fig. 7-184) 

7. Install four hook-type oil rings. (Fig. 7-185) 
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Fig. 7-183 Installing Release Springs 

Fig. 7-184 Installing Snap Ri "9 

Fig. 7-185 Installing O i l Rings 

Fig. 7-186 Air Checking Intermediate Piston 

Fig. 7-187 Checking Pinion Gear End Play 

8. Air check operation of intermediate clutch 
piston. (Fig. 7-186) 

REACTION CARRIER, REAR SPRAG AND/OR 
ROLLER CLUTCH AND OUTPUT CARRIER 
ASSEMBLY 

Inspection 

1. Inspect band surfaces on reaction carr ier for 
signs of burning or scoring. 

2. Inspect the sprag or roller clutch outer race 
for scoring or wear. 

3. Inspect the thrust washer surfaces for signs 
of scoring or wear. 

4. Inspect the bushing for damage. If bushing is 
damaged, the reaction c a r r i e r must be 
replaced. 

5. Inspect the pinions for damage, rough bear
ings or excessive tilt. 

6. Check pinion end play. Pinion end play should 
be .009" to .024". (Fig. 7-187) 

7. Inspect the sprag or roller clutch for dam
aged members. 

8. Inspect the sprag or roller clutch cage and 
retaining spring for damage. 
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Fig. 7-188 Checking Output Carrier Pinion 
Gear End Play 

Fig. 7-189 Removing Pinion Gears 

Fig. 7-190 Planet Pinion Assembly 

9. Inspect the front internal gear for damaged 
teeth. 

10. Inspect the output carr ier pinions for damage 
rough bearings or excessive tilt. ' 

11. Check output pinion end play. Pinion end pia v 
should be .009" to .024". (Fig. 7-188) 

12. Inspect the parking pawl lugs for cracks or 
damage. 

13. Inspect the output locating splines for damage 

14. Inspect front internal gear ring for flaking or 
cracks. 

PINION GEARS 

Remove and Install 

1. Support the carr ier assembly on its front 
face. 

2. Using a tapered punch, drive or press the 
pinions out of the carrier . (Fig. 7-189) 

3. Remove the pinions, thrust washers and roller 
needle bearings. 

4. Inspect the pinion pocket thrust faces for 
burrs and remove if present. 

5. Install 19 needle bearings into each piston, 
thumb lock needle bearings to hold them in 
place. (Fig. 7-190) 

6. Place a bronze and steel thrust washer on 
each side of pinion so steel washer is against 
pinion. Hold them in place with petrolatum. 

7. Place the pinion assembly in position in the 
carr ier and install a pilot shaft through the 
rear face of the assembly to hold the parts 
in place. 

8. Drive a new pinion pin into place while rotat
ing pinion from the front being sure that the 
headed end is flush or below the face of the 
carr ier . (Fig. 7-191) 

9. Place a large punch in a bench vise to be used 

Fig. 7-191 Installing Pinion Pin 
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Fig. 7-192 Staking Pinion Pin 

as an anvil, while staking the opposite end of 
the pinion pin in three places. (Fig. 7-192) 

NOTE: Both ends of the pinion pins must 
lie below the face of the carr ier or inter
ference may occur. 

INSPECTION 

Output Shaft 

1. Inspect the bushing for wear or galling. 

2. Inspect the bearing and thrust washer sur
faces for damage. 

3. Inspect the, governor drive gear for rough 
or damaged teeth. 

4. Inspect the splines for damage. 

5. Inspect the orificed cup plug in the lubrication 
passage. 

6. Inspect the drive lugs for damage. 

Sun Gear Shaft 

1. Inspect shaft for cracks or splits. 

2. Inspect splines for damage. 

3. Inspect bushings for scoring or galling. 

4. Inspect the ground bushing journals f o r 
damage. 

5. Be sure the oil lubrication hole is open. 

Turbine Shaft 

1. Inspect for open lubrication passages at each 
end. 

2. Inspect the splines for damage. 

3. Inspect the ground bushing journals f o r 
damage. 

4. Inspect the shaft for cracks or distortion. 

Mainshaft 

1. Inspect the shaft for cracks or distortion. 

2. Inspect the splines for damage. 

3. Inspect the ground bushing journals f o r 
damage. 

4. Inspect the snap ring groove for damage. 

5. Inspect the orificed cup plug pressed into end 
of the mainshaft. Be sure it is not plugged. 

Front and Rear Bands 

1. Inspect the lining for cracks, flaking, burning 
or looseness. 

2. Inspect the bands for cracks or distortion. 

3. Inspect the end for damage at the anchor lugs 
or apply lugs. 

Rear Internal Gear 

1. Inspect the gear teeth for damage or wear. 

2. Inspect the splines for damage. 

3. Inspect the gear for cracks. 

Sun Gear 

1. Inspect the gear teeth for damage or wear. 

2. Inspect splines for damage. 

3. Be sure oil lubrication hole is open. 

Case Extension 

1. Inspect the bushing for excessive wear or 
damage. 

2. Inspect the seal ring groove for damage. 

3. Inspect the housing for cracks or porosity. 

4. Be sure rear seal drain back port is not 
obstructed. 

Modulator and Valve 

1. Inspect the modulator assembly for any signs 
of bending or distortion. 
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2. Inspect the " O " ring seal seat for damage. 

3. Apply suction to the vacuum tube and check 
for diaphragm leaks. 

4. Inspect the modulator valve for nicks or 
damage. 

5. Check freeness of valve operation in case 
bore. 

6. Check modulator bellows, modulator plunger 
is under pressure (16 lbs). If bellows is 
damaged the plunger will have very little 
pressure. 

Manual and Parking Linkage 

1. Inspect the parking actuator rod for cracks 
or broken spring retainer lugs. 

2. Inspect the actuator spring for damage. 

3. Inspect actuator for a free fit on the actuator 
rod. 

4. Inspect the parking pawl for cracks or wear. 

5. Inspect the manual shaft for damaged threads, 
oil seal grooves or loose lever. 

6. Inspect the inside detent lever for cracks or 
a loose pin. 

7. Inspect the parking pawl shaft for damaged 
oil seal or retainer grooves. 

8. Inspect the parking pawl return spring for 
deformed coils or ends. 

9. Inspect the parking bracket for cracks or 
wear. 

10. Inspect detent roller and spring assembly. 

Case Assembly 

1. Inspect case assembly for cracks, porosity 
or interconnected passages. (Figs. 7-193 and 
7-194) 

2. Check for good retention of band anchor pins. 

3. Inspect all threaded holes for thread damage. 

4. Inspect the intermediate clutch driven plate 
lugs for damage or brinelling. 

5. Inspect the snap ring grooves for damage. 

6. Inspect the bore of the governor assembly 
for scratches or scoring. 

7. Inspect the modulator valve bore for scoring 
or damage. 

Fig. 7-193 Passage Identification 

Fig. 7-194 Case Inspection 

Fig. 7-195 Air Checking Converter 

Inspect the cup plugs inside the case for good 
staking. 
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Fig. 7-196 Installing Tool J-21371-8 

Converter 

1. Check converter for leaks as follows: (Fig. 
7-195) 

a. Install Tool J-21369 and tighten. 

b. Fill converter with air, 80 psi. 

c. Submerge in water and check for leaks. 

2. Check converter hub surfaces for signs of 
scoring or wear. 

Fig. 7-197 Checking Clearance 

3. Check converter end clearance as follows: 

a. Install available Tool J-21371-2 and tighten 
brass nut. (Fig. 7-196) 

b. Install available Tool J-21371-3 and tighten 
hex nut. (Fig. 7-197) 

c. Install Dial Indicator and set at ZERO as 
shown in Fig. 7-197. 

d. Loosen hex nut. When nut is fully loosened, 
the reading obtained on the dial indicator 

Fig. 7-198 Gear Unit 
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Fig. 7-199 Installing Snap Ring 

Fig. 7-200 Installing Thrust Bearing 

will be the converter end clearance. End 
clearance should be less than .050". If 
converter end clearance is greater than 
.050", the converter must be replaced. 

GEAR UNIT (Fig. 7 -198) 

Assembly 

1. Install rear internal gear on end of mainshaft. 

2. Install internal gear retaining snap ring. (Fig. 
7-199) 

3. Install the sun gear to internal gear thrust 
races and bearings against the inner face of 
the rear internal gear as follows, and retain 
with petrolatum. 

a. Place the large race against the internal 
gear with flange facing forward or up. 
(Fig. 7-200) 

Fig. 7-201 Installing Rear Internal Gear 

Fig. 7-202 Installing Thrust Bearing 

b. Place the thrust bearing against the race. 

c. Place the small race against the bearing 
with the inner flange facing into the bear
ing or down. 

4. Install the output carr ier over the mainshaft 
so that the pinions mesh with the rear internal 
gear. (Fig. 7-201) 

5. Place the above portion of the "build-up" 
through hole in bench so that mainshaft hangs 
downward. 

6. Install the rear internal gear to output shaft 
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Fig. 7-203 Installing Snap Ring 

Fig. 7-206 Installing Gear Ring 

Fig. 7-204 Installing Thrust Washer 

Fig. 7-205 Installing Sun Gear 

thrust races and bearings as follows; and re 
tain with petrolatum. (Fig. 7-202) 

a. Place the small diameter race against the 
internal gear with the center flange facing 
up. 

Fig. 7-207 Installing Reaction Carrier 

b. Place the bearing on the race. 

c. Place the second race on the bearing with 
the outer flange cupped over the bearing. 

7. Install the output shaft into the output carr ier 
assembly. 

8. Install the output shaft to output carr ier snap 
ring. (Fig. 7-202) 

9. Turn assembly over and support so that the 
output shaft hangs downward. 

10. Install the reaction carr ier to output carr ier 
phenolic thrust washer with the tabs facing 
down in pockets. (Fig. 7-204) 

NOTE: Production thrust washers will be 
either phenolic or steel. Service replacement 
will be steel only. 

11. Install the sun gear, splines with chamfer 
down. (Fig. 7-205) 
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Fig. 7-208 Installing Thrust Bearings 

Fig. 7-209 Installing Thrust Washer 

Fig. 7-210 Installing Sprag 

12. Install front internal gear ring over output 
carr ier (Fig. 7-206) 

13. Install the sun gear shaft. 

14. Install the reaction carr ier . (Fig. 7-207) 

Fig. 7-211 Installing Roller Clutch 

Fig. 7-212 Installing Center Support and Sprag 

15. Install the center support to sun gear thrust 
races and bearing as follows: 

a. Install the large race, center flange up 
over the sun gear shaft. 

b. Install the thrust bearing against the race. 

c. Install the second race, center flange up. 
(Fig. 7-208) 

16. Install the bronze or phenolic center support 
to reaction carr ier thrust washer into the 
recess in the center support. Retain with 
petrolatum. (Fig. 7-209) 

17. Install the low sprag or roller clutch assem
bly on case center support inner race with 
ridge on sprag up. (Fig. 7-210) 

18. Install the case center support and sprag or 
roller clutch assembly as follows: 

a. Place a rubber band on the sprag or roller 
clutch assembly O.D. to hold the sprags or 
rol lers in place. 
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Fig. 7-213 Installing Parking Pawl 

Fig. 7-214 Installing Retainer Cl ip 

Fig. 7-216 Installing Parking Bracket 

Fig. 7-215 Installing Return Spring 

Fig. 7-217 Installing Rear Band 

b. Start assembly into outer race of reaction 
carr ier . Remove rubber band and finish 
installation by pressing on case support. 
(Fig. 7-211 or 7-212) 

NOTE: With reaction carr ier held, case 
support should only turn counterclockwise. 

ASSEMBLY OF UNITS I N T O 
T R A N S M I S S I O N CASE 

1. Install the " O " ring seal on the parking pawl 
shaft. 

2. Install the parking pawl tooth toward the 
inside of case and parking pawl shaft. (Fig. 
7-213) 

3. Install the parking pawl shaft retainer clip. 
(Fig. 7-214) 

4. Install the parking pawl return spring, square 
end hooked on pawl and other end on case. 
(Fig. 7-215) 

5. Install the parking brake bracket guides over 
parking pawl and torque to 20 ft. lbs. (Fig. 
7-216) 
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Fig. 7-218 Installing Selective Washer 

Fig. 7-219 Installing Thrust Washer 

Fig. 7-221 Installing Snap Ring 

Fig. 7-220 Installing Case Center Support 

Fig. 7-222 Installing Case Center Support Bolt 

6. Install the rea r band assembly so that two 
lugs index with the two anchor pins. (Fig. 
7-217) Check band to be sure band ends are 
seated on lugs. 

7. Install the proper rear selective washer 
(proper washer determined by previous end 
play check) into slots provided inside rear of 
transmission case. (Fig. 7-218) 

8. Install output shaft to case thrust washer tabs 
in pocket. (Fig. 7-219) 

9. Install the complete gear unit assembly into 
the case, using Tool J-21795. (Fig. 7-220) 

10. Oil and install center support to case retain
ing snap ring with the bevel side up and locat
ing gap adjacent to band anchor pin. Make 
certain ring is properly seated in case. (Fig. 
7-221) 

11. Install case to center support locating screw 
(Part No. 8623498) and torque to 5 ft. lbs. 
Lubricate and install case to center support 
bolt and torque to 22 ft. lbs. Remove locating 
screw (Part No. 8623498) and keep for use on 
future rebuild jobs to properly locate the case 
center support. (Fig. 7-222) 

12. Install three steel and three composition in
termediate clutch plates. Start with steel, 
alternate the plates. (Fig. 7-221) 
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Fig. 7-223 Installing Clutch Plates 

Fig. 7-226 Installing Front Band 

Fig. 7-224 Installing Snap Ring 

Fig. 7-225 Checking Rear Unit End Play 

Fig. 7-227 Installing Manual Shaft 

13. Install the intermediate clutch backing plate, 
ridge up. 

14. Install the backing plate to case snap ring, 
locating gap opposite band anchor pin. (Fig. 
7-224) 

15. Check Rear End Play as Follows: 

a. Install J-6125 with 3/16" Adapter into an 
extension housing attaching bolt hole. (Fig. 
7-225) 

b. Mount the Dial Indicator J-8001, on the rod 
and index with the end of the output shaft. 

c. Move the output shaft in and out to read the 
end play. End play should be from .003" to 
.019". The selective washer controlling 
this end play is the steel washer having 
three lugs that is located between the 
thrust washer and the rear face of the 
transmission case. 
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Fig. 7-228 Installing Detent Lever 

If a different washer thickness is re
quired to bring the end play within speci
fication, it can be selected from the 
following chart: 

Thickness 

.078" to .082" 

.086" to .090" 
,094" to .098" 
,102" to .106" 
,110" to .114" 
118" to .122" 

Notches 

None 
Tab Side 
Tab Side 
Tab O.D. 
Tabs O.D. 
Tabs O.D. 

16. Install front band with anchor hole placed over 
the band anchor pin and apply lug facing servo 
hole. (Fig. 7-226) 

17. Install manual linkage as follows: 

a. If necessary, install a new manual shaft 
" O " ring seal on the manual shaft. 

b. If removed, insert the actuator rod into 
the manual detent lever from the side 
opposite the pin. 

c. Install the actuator rod plunger under the 
parking bracket and over the parking pawl. 
(Fig. 7-227) 

d. Install the manual shaft assembly through 
the case and detent lever. (Fig. 7-228) 

e. Install the retaining hex locknut on the 
manual shaft. (Fig. 7-229) Tighten detent 
retaining nut. 

f. Install retaining pin indexing with groove 
in manual shaft. (Fig. 7-230) 

18. Install the direct clutch and intermediate 
sprag assembly. It will be necessary to twist 
the housing to allow the sprag outer race to 
index with the clutch drive plate. The housing 
hub will bottom on the sun gear shaft. (Fig. 
7-231) 

Fig. 7-229 Tightening Jam Nut 

Fig. 7-230 Installing Retaining Pin 

Fig. 7-231 Installing Direct Clutch 

NOTE: Applying the intermediate clutch 
plates, with air pressure, will assist in in
stalling the direct clutch assembly. Air is 
applied at the case center support bolt. 
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Fig. 7-232 Installing Forward Clutch Assembly 

Fig. 7-233 Installing Pump Assembly 

19. Install the forward clutch hub to direct clutch 
housing bronze thrust washer on the forward 
clutch hub. Retain with petrolatum. 

20. Install the forward clutch assembly and tur
bine shaft, indexing the direct clutch hub so 
end of the mainshaft will bottom on end of the 
forward clutch hub. When forward clutch is 
seated it will be approximately 1-1/4" from 
pump face in case. (Fig. 7-232) 

21. Install the front pump assembly guiding stator 
solenoid wire through case hole at pressure 
regulator. (Fig. 7-233) 

22. Install all but one pump attaching bolt and 
seal. Torque to 25 ft. lbs. 

Fig. 7-234 Installing Front Pump Seal 

Fig. 7-235 Checking Front Unit End Play 

NOTE: If the turbine shaft cannot be 
rotated as the pump is being pulled into place, 
the forward or direct clutch housings have not 
been properly installed to index with all the 
clutch plates. This condition must be cor
rected before the pump is pulled fully into 
place. 

23. If necessary, install a new front seal using 
Tool J-21359 to drive the seal in place. (Fig. 
7-234) 

24. Check Front Unit End Play as follows: (Fig. 
7-235) 
a. Install a Slide Hammer bolt into bolt hole 

in pump, 
b. Mount a Dial Indicator J-8001 on the rod 

and index indicator to register with end of 
turbine shaft. 

c. Push on turbine shaft rearward. 
d. Push output shaft forward. 

e. Set Dial Indicator to Zero. 

f. Pull turbine shaft forward. 
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Read the resulting travel or end play, which 
should be .003" to .024". The selective washer 
controlling this end play is the phenolic resin 
washer located between the pump cover and 
the forward clutch housing. If more or less 
washer thickness is required to bring end 
play within specifications, select the proper 
washer from the chart below: 

Thickness 

.060" to .064" 

.071" to .075" 

.082" to .086" 

.093" to .097" 

.104" to .108" 

.115" to .119" 

.126" to .130" 

Color 

Yellow 
Blue 
Red 
Brown 
Green 
Black 
Purple 

NOTE: An oil soaked washer may tend to 
discolor so that it will be necessary to mea
sure the washer for its actual thickness. 

25. Install the remaining front pump attaching 
bolt and seal. Torque bolt to 25 ft. lbs. 

EXTENSION HOUSING 

1. Install the extension housing to case " O " ring 
seal on the extension housing. 

2. Attach the extension housing to the case using 
attaching bolts. Torque to 25 ft. lbs. 

3. If necessary, install new seal with Tool 
J-21359. (Fig. 7-236) 

CHECK BALLS, FRONT SERVO, 
GASKETS, SPACER AND SOLENOID 

Installation 

1. Install front servo spring and retainer into 
transmission case. (Fig. 7-237) 

2. Install flat washer on front servo pin on end 
opposite taper. 

3. Install pin and washer into case so that 
tapered end is contacting band. 

4. Install oil seal ring on front servo piston if 
removed and install on apply pin so that 
identification numbers on shoulders are po
sitioned toward bottom pan. (Fig. 7-238) 

5. Check freeness of piston by stroking piston 
in bore. 

6. Install six check balls into the transmission 
case pockets. (Fig. 7-239) 

Fig. 7-236 Installing Rear O i l Seal 

Fig. 7-237 Installing Front Servo Spring 

7. Install the valve body spacer to case gasket 
and spacer. (Fig. 7-240) 

8. Install the detent solenoid assembly and gas
ket with connector facing outer edge of case 
with attaching bolts. (Fig. 7-241) 

NOTE: Do not tighten bolts at this time. 

9. Install the " O " seal ring on the solenoid 
connector. 
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Fig. 7-238 Installing Servo Piston 

Fig. 7-239 Check Ball Location 

Fig. 7-240 Installing Spacer Plate and Gasket 

10. Lubricate and install case connector with lock 
tabs facing into case, positioning locator tabs 
up on side of case. (Fig. 7-242) 

11. Install detent connector terminal into stator 
connector, pushing inward so that detent ter
minal is locked. 

Fig. 7-241 Installing Detent Solenoid and Gasket 

Fig. 7-242 Installing Case Connector 

Fig. 7-243 Installing Solenoid Wire 

NOTE: Check by pulling on detent con
nector wire. If detent connector wire can be 
removed, turn wire connector over and rein
stall into stator connector. If both electric 
wires were removed, reinstall as shown in 
Fig. 7-243. 

12. Install stator connector into case sleeve 
connector. 

REAR SERVO 
Install 

NOTE: Before installing the rear servo as
sembly check band apply pin using Tool J-21370-5 
as follows: 
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Fig. 7-244 Checking Rear Band Pin 

Fig. 7-245 Installing Accumulator Spring 

Fig. 7-246 Installing Rear Servo 

1. Attach the band apply pin selection Gauge 
J-21370 to the transmission case with at
taching screws. 

Fig. 7-247 Installing Servo Cover and Gasket 

Fig. 7-248 Installing Spacer Gasket 

NOTE: Attach tool attaching screws 
finger tight and check freeness of selective 
pin. Torque attaching screws and recheck 
pin to make certain it does not bind. 

2. Apply 25 ft. lbs. torque and select proper 
servo pin to be used from scale on tool. 
(Fig. 7-244) 

3. Remove the tool and make note of the proper 
pin to be used during assembly of the 
transmission. 

There are three selective pins identified as 
follows: 

STEP LOCATION 

TOP STEP 
OR ABOVE 

THIS AREA 

LOWER 
STEP OR 

J-21370-5 BELOW 

PIN IDENT. SIZE 

THREE RINGS 

TWO RINGS 

ONE RING 

LONG 

MED. 

SHORT 
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The identification ring is located on the band 
lug end of the pin. Selecting the proper pin is the 
equivalent of adjusting the band. 

1 Install rear accumulator spring into case. 
' (Fig. 7-245) 

2. Lubricate and install the rear servo assembly 
into case. (Fig. 7-246) 

3. Install the rear servo gasket and cover. (Fig. 
' 7-247) 

4. Install attaching screws. Torque to 20 ft. lbs. 

CONTROL VALVE ASSEMBLY AND 
GOVERNOR PIPES 

Install 

1. Install control valve to spacer gasket. (Fig. 
7-248) 

2. Install governor pipes into valve body. (Fig. 
7-249) 

3. Install two guide pins (control valve assembly 
attaching screws, with heads removed). (Fig. 
7-250) 

4. Install control valve assembly and governor 
pipes to the transmission. 

NOTE: Be sure the manual valve is 
properly indexed with the pin on the manual 
detent lever. 

5. Install the control valve assembly attaching 
bolts and washer, electric wire clips and 
manual detent and roller assembly. (Fig. 
7-251) 

6. Attach stator electric wire to clips. 

7. Tighten the solenoid and control valve at
taching bolts. Torque valve body bolts to 10 
ft. lbs. and solenoid bolts to 14 ft. lbs. 

Fig. 7-250 Installing Control Valve Assembly 

Fig. 7-249 Installing Governor Pipes 

Fig. 7-251 Installing Detent Roller Assembly 

STRAINER A N D INTAKE PIPE 

Install 

1. Install the case to intake pipe " O " ring on 
strainer and intake pipe assembly. 

2. Install the strainer and intake pipe assembly. 
(Fig. 7-252) 

3. Install pin, using new gasket. Torque attach
ing screws to 13 ft. lbs. 

MODULATOR VALVE AND 
VACUUM MODULATOR 

Install 
1. Install the modulator valve into the case, stem 

end out. (Fig. 7-253) 

2. Install the " O " ring seal on v a c u u m 
modulator. 

3. Install the vacuum modulator into the case. 

4. Install the modulator retainer and attaching 
bolt. Torque bolt to 20 ft. lbs. 
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Fig. 7-252 Installing Strainer Assembly 
Fig. 7-255 Converter Holding Tool 

Fig. 7-256 Check Ball Location on Spacer Plate 
(With Transmission in Car) 

Fig. 7-253 Installing Modulator 

Fig. 7-254 Installing Governor Fig. 7-257 Oi l Passage Identifi cation 
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GOVERNOR ASSEMBLY 

Install 

1. Install the governor assembly into the case. 
' (Fig. 7-254) 

2. Attach the governor cover and gasket with 
four attaching bolts. Torque bolts to 20 ft. lbs. 

3. Rotate transmission holding fixture so front 
pump faces up. 

4. Install converter, aligning the notches in the 
front pump with the notches in the front pump 
converter. 

5. Install Converter Holding Tool J-21654 as 
shown in Fig. 7-255. 

Fig. 7-258 O i l Passage Identification 

Fig. 7-259 Oi l Passage Identification 

DIAGNOSIS GUIDE 

NO DRIVE IN " D " RANGE 

Possible Causes 

A. Low Oil Level 

Correct level - check for external leaks or 
vacuum modulator (diaphragm leaking). 

B. Manual Linkage 

Maladjusted; c h e c k m a n u a l l i n k a g e 
adjustment. 

C. Low Oil Pressure - Refer to Oil Pressure 
Chart for specifications and connect oil 
pressure gauge to transmission. (Fig. 7-260) 

1. Strainer assembly - " O " ring missing or 
damaged, neck weld l e a k i n g , strainer 
blocked. 

2. Pump assembly - pressure regulator; 
pump drive gear - tangs damaged by 
converter. 

3. Case - porosity in intake bore. 

D. Control Valve Assembly 

Manual valve disconnected from manual 
lever pin. (Other shift lever positions would 
also be affected.) 

E. Forward Clutch 

1. Forward clutch does not apply - piston 
cracked; seals missing, damaged; clutch 
plates burned. 

2. Pump feed circuit to forward clutch, oil 
seal rings missing, broken; leak in feed 
circuits; pump to case gasket misposi-
tioned or damaged; piston ball check in 
drum stuck or missing. 

F. Low Sprag Assembly 

Sprag assembled backwards, sprags inop
erative (rolled over). May be checked by 
moving selector lever to "L" range. 

NO DRIVE IN "R" OR SLIPS IN REVERSE 

Possible Causes 

A. Low Oil Level 

B. Manual Linkage 

C. Oil Pressure - Refer to Oil Pressure Chart 
for specifications. (Fig. 7-260) 
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1. Vacuum modulator assembly - defective. 

2. Vacuum modulator valve - sticking. 

3. Restricted strainer or leak at intake pipe 
or intake " O " ring. 

4. Pump assembly - regulator or boost 
valve sticking. 

D. Control Valve Assembly 

1. Valve body gaskets - leaking, damaged. 
(Other m a l f u n c t i o n s may also be 
indicated.) 

2. Low reverse check ball - missing from 
case (this will also cause no overrun 
braking in low range). 

3. 2-3 valve train stuck open (this will also 
cause 1-3 upshift in drive range). 

4. Reverse feed passage - not drilled; also 
check case passages. 

E. Rear Servo and Accumulator 

1. Servo p i s t o n seal ring, broken or 
missing. 

2. Band apply pin too short (this may also 
cause no overrun braking or slip in over
run braking in low range). 

F. Rear Band 

Burned, loose lining, apply pin or anchor 
pins not engaged, band broken. 

G. Direct Clutch 

1. Outer seal damaged or missing. 

2. Clutch plates burned - may be caused by 
stuck ball check in piston. 

H. Forward Clutch 

Clutch does not release (will also cause 
drive in neutral range). 

DRIVE IN NEUTRAL 

Possible Causes 

A. Manual Linkage 

Maladjusted. 

B. Forward Clutch 

FIRST SPEED ONLY-r-NO 1-2 SHIFT 

Possible Causes 

A. Governor Assembly 

1. Governor valve sticking. 

2. Driven gear loose, damaged or worn. 
Also check output shaft drive gear for 
nicks or rough finish, if driven gear 
shows damage. 

B. Control Valve Assembly 

1. 1-2 shift valve train stuck closed. 

2. Governor feed channels blocked, leaking; 
pipes out of position. 

3. Valve body gaskets - leaking, damaged. 

C. Case 

1. Intermediate clutch plug leaking or blown 
out. 

2. Porosity between channels. 

3. Governor feed channel blocked. 

D. Intermediate Clutch 

1. Case center support - oil rings missing, 
broken, defective. 

2. Clutch piston seals - missing, improperly 
assembled, cut. 

1-2 SHIFT CAN ONLY BE OBTAINED 
AT FULL THROTTLE 

Possible Causes 

A. Detent Switch 

Sticking or defective. 

B. Detent Solenoid 

1. Loose. 

2. Gasket leaking. 

3. Sticks open. 

C. Control Valve Assembly 

1. Valve body gaskets - leaking, damaged. 

2. Detent valve train stuck. 

FIRST AND SECOND SPEEDS 
ONLY—NO 2-3 SHIFT 

Possible Causes 
Clutch does not release (this condition will 
also cause "No Reverse"). A. Detent Solenoid 
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Stuck open (the 2-3 shift would occur at very 
high speeds - may be diagnosed as no 2-3 
shift). 

B. Detent Switch 

C. Control Valve Assembly 

1. 2-3 valve train stuck. 

2. Valve body gaskets - leaking, damaged. 

D. Direct Clutch 

1. Case center support - oil rings missing; 
broken. 

2. Clutch piston seals - missing, improperly 
assembled, cut; piston ball check stuck or 
missing. 

SLIPS IN ALL RANGES 

Possible Causes 

A. Oil Level 

B. Oil Pressure Low - Refer to Oil Pressure 
Chart for specifications. (Fig. 7-260) 

1. Vacuum modulator defective. 

2. Vacuum modulator valve sticking. 

3. Strainer assembly - plugged or leaks at 
neck; " O " ring missing or damaged. 

4. Pump assembly - regulator or boost valve 
sticking. 

5. Pump to case gasket damaged. 

C. Case - crossleaks, porosity. 

D. Forward and Direct Clutches Slipping - if 
burned, look for cause. 

E. Low Sprag - assembled wrong; sprags 
turned over (operates normally in low and 
reverse). 

SLIPS 1-2 SHIFT 

Possible Causes 

A. Oil Level Incorrect 

B. Oil Pressure Low - Refer to chart for 
specifications. (Fig. 7-260) 

1. Vacuum modulator assembly defective, 

2. Modulator valve sticking. 

3. Pump pressure regulator valve stuck. 

C. Front Servo Accumulator 

Oil ring damaged or missing. 

D. Control Valve Assembly 

1. 1-2 accumulator valve train (may cause 
a slip-bump shift). 

2. Porosity in valve body or case. 

E. Rear Servo Accumulator - oil ring missing 
or damaged; case bore damaged. 

F. Pump to Case Gasket - mispositioned. 

G. Case 

1. Intermediate clutch plug leaking. 

2. Porosity between channels. 

H. Intermediate Clutch 

1. Lip seals missing or damaged; clutch 
plates burned. 

2. Case center support - leak in feed circuit 
(oil rings damaged or grooves damaged) 
or excessive leak between tower and 
bushing. 

ROUGH 1-2 SHIFT 

Possible Causes 

A. Oil Pressure - Refer to Oil Pressure Chart 
for specifications. (Fig. 7-260) 

1. Vacuum modulator - check for loose 
fittings; restrictions in line; modulator 
assembly defective. 

2. Modulator valve stuck. 

3. Pump - regulator boost valve stuck. 

4. Pump to case gasket - off location or 
damaged. 

B. Control Valve Assembly 

1. 1-2 accumulator valve train. 

2. Valve body to case bolts loose, 

3. Wrong gaskets or off location - damaged. 

C. Case 

1. Intermediate clutch passage check ball 
missing or not sealing. 
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2. Porosity between channels. 

D. Rear Servo Accumulator Assembly 

1. Oil rings damaged. 

2. Piston stuck. 

3. Broken or missing spring. 

4. Bore damaged. 

SLIPS 2-3 SHIFT 

Possible Causes 

A. Oil Level 

B. Oil Pressure Low - Refer to Oil Pressure 
Chart for specifications. (Fig. 7-260) 

1. Modulator assembly. 

2. Modulator valve. 

3. Pump pressure regulator valve or boost 
valve. 

4. Pump to case gasket - off location. 

C. Control Valve Assembly 

Accumulator piston pin - leak at wedged end. 

D. Direct Clutch 

1. Piston seals leaking. 

2. Case center support - oil seal rings 
damaged; excessive leak between tower 
and bushing. 

ROUGH 2-3 SHIFT 

Possible Causes 

A. Oil Pressure High - Refer to Oil Pressure 
Chart for specifications. (Fig. 7-260) 

1. Modulator assembly defective. 

2. Modulator valve sticking. 

3. Pump - pressure regulator or boost valve 
inoperative. 

B. Front Servo Accumulator Assembly 

1. Front accumulator s p r i n g missing, 
broken. 

2. Accumulator piston stuck. 

SHIFTS OCCUR AT TOO HIGH OR 
TOO LOW CAR SPEED 

Possible Causes 

A. Oil Pressure - Refer to chart for oil pres
sure specifications. (Fig. 7-260) 

Vacuum modulator assembly vacuum line 
connections at engine and transmission, 
modulator valve, pump pressure regulator 
valve train. 

B. Governor 

1. Valve sticking. 

2. Feed holes restricted or leaking; pipes 
damaged or mispositioned. 

C. Detent Solenoid - stuck open, loose on pad 
(will cause late shifts). 

D. Control Valve Assembly 

1. Detent valve train. 

2. 3-2 valve train sticking. 

3. 1-2 shift valve train. 

a. 1-2 regulator valve stuck. 

b. 1-2 detent valve sticking open (will 
probably cause early 2- 3 shift). 

E. Spacer Plate Gaskets - mispositioned, spacer 
plate orifice holes missing or blocked. 

F. Case - porosity; intermediate plug leaking, 
missing. 

NO DETENT DOWNSHIFTS 

Possible Causes 

A. Detent Switch 

Adjustment, connections loose. 

B. Solenoid 

Inoperative, connections loose. 

C. Control Valve Assembly 

Detent valve train stuck. 

NO PART THROTTLE DOWNSHIFT 
(HEAVY-DUTY MODEL "OE" ONLY) 

Possible Causes 

A. Oil Pressure - Refer to chart for oil pres
sure specifications. (Fig. 7-260) 
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Vacuum modulator assembly, modulator 
valve, pump, regulator, valve train. (Other 
malfunctions may also be noticed.) 

B. Control Valve Assembly 

3-2 valve stuck; spring missing or broken. 

NO ENGINE BRAKING—SUPER R A N G E -
SECOND SPEED 

Possible Causes 

A. Front Servo Accumulator Assembly 

Servo or accumulator oil rings or bores 
leaking. 

B. Front Band 

Front band broken, burned (check for cause) 
not engaged on anchor pin and/or servo pin. 

NO ENGINE BRAKING—LOW R A N G E -
FIRST SPEED 

Possible Causes 

A. Control Valve Assembly 

Low-reverse check ball missing from case. 

B. Rear Servo 

1. Oil seal ring, bore or piston damaged; 
leaking apply pressure. 

2. Rear band apply pin too short; im
properly assembled. 

C. Rear Band 

Rear band - broken, burned (check for 
cause) not engaged on anchor pin or servo 
pin. 

NOTE: Items A, B and C will also cause 
slip in reverse or "No Reverse". 

WILL NOT HOLD CAR IN PARK POSITION 

Possible Causes 

A. Manual Linkage - maladjusted 

B. Internal Linkage 

1. Parking b r a k e lever and actuator 
assembly - defective. (Check for chamfer 
on actuator rod sleeve.) 

2. Parking pawl broken or inoperative. 

POOR PERFORMANCE OR ROUGH IDLE—DUE 
TO STATOR NOT CHANGING ANGLE 

Possible Causes 

A. Stator Switch Inoperative or Maladjusted -
Refer to Tune-up Section. 

B. Pump 

1. Stator valve train stuck. 

2. Lead wires not connected at outside or 
inside terminal or grounded out, may be 
pinched. 

3. Feed circuit to stator restricted or 
blocked (check feed hole in stator shaft). 

4. Converter outer check valve (reed valve) 
broken or missing. 

C. Turbine Shaft 

Oil seal ring worn, damaged, missing; shaft 
ring lands damaged. 

D. Case 

Stator orifice plug missing or blocked. 

E. Converter Assembly - defective. 

TRANSMISSION NOISE 

Possible Causes 

A. Pump Noise 

1. Oil low or high; water in oil. 

2. Cavitation due to plugged strainer; 
strainer "O" ring damaged, porosity in 
intake circuit. 

3. Pump gears - driving gear assembled 
backwards; gears damaged or scored. 

B. Gear Noise - first gear (Drive Range) 

Planetary gear set. 

C. Clutch Noise - during application 

1. Forward clutch - (neutral to drive, park 
to drive). Check clutch plates. 

2. Intermediate clutch - (1-2 in super and 
drive range). Check clutch plates. 

3. Direct clutch - (2-3 shift in drive range 
and in neutral to reverse, park to 
reverse). Check clutch plates. 
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OIL LEAKS 3. Case Leak 

The suspected area should be wiped clean of all 
oil before inspecting for the source of the leak. 
Red dye is used in the transmission oil at the as
sembly plant and will indicate if the oil leak is 
from the transmission. 

The use of a "black light"* to identify the oil 
at the source of the leak is also helpful. Com
paring the oil from the leak to that on the engine 
or transmission dip stick (when viewed by black 
light) will determine the source of the leak. 

Oil leaks around the engine and transmission 
are generally carried toward the rear of the car 
by the air stream. For example, a transmission 
"oil filler tube to case leak" will sometimes ap
pear as a leak at the rear of the transmission. In 
determining the source of an oil leak, it is most 
helpful to keep the engine running. 

*A "black light" testing unit such as J-6640 
may be obtained from service tool suppliers. 

Possible Points of Oil Leaks 

1. Transmission Oil Pan Leak 

a. Attaching bolts not correctly torqued. 

b. Improperly installed or d a m a g e d pan 
gasket. 

c. Oil pan gasket mounting face not flat. 

2. Rear Extension Leak 

a. Attaching bolts not correctly torqued. 

b. Rear seal assembly - damaged or im
properly installed. 

c. Square seal - (extension to case) damaged 
or improperly installed. . 

a. Filler pipe " O " ring seal damaged or 
missing; mispositioning of filler pipe 
bracket to engine - "loading" one side of 
" O " ring. 

b. Modulator assembly "O" ring seal -
damaged or improperly installed. 

c. Governor cover, gasket and b o l t s -
damaged or loose; case face leak. 

d. Manual shaft seal - damaged, improperly 
installed. 

e. Line pressure tap plug - stripped, not 
sealed. 

4. Front End Leak 

a. Front seal - damaged (check converter 
neck for nicks, etc., also for pump bushing 
moved forward); garter spring missing. 

b. Pump attaching bolts and seals - damaged, 
missing, bolts loose. 

c. Converter - leak in weld. 

d. Pump " O " ring seal - damaged. (Also 
check pump groove and case bore.) 

5. Oil Comes Out Vent Pipe 

a. Transmission overfilled. 

b. Water in oil. 

c. Pump to case gasket mispositioned. 

d. Foreign material between pump and case 
or between pump cover and body. 

TORQUE TIGHTNESS CHART 
APPLICATION 

TORQUE 
FT. LBS. 

Transmission Case to Cylinder Block Bolts 30 
Converter Cooler Pan to Transmission Case 12 
Cooler Lines to Transmission Case 35 
Flywheel to Converter Attaching Bolts 35 
Support Assembly to Transmission 35 
Propeller Shaft to Rear Companion Flange 16 
Governor Cover to Transmission Case 20 
Modulator to Transmission Case 20 
Rear Extension Housing to Transmission Case 25 
Bottom Pan to Transmission Case 13 
Parking Pawl Guide to Transmission Case 20 
Detent Solenoid to Transmission Case 14 
Valve Body to Transmission Case 10 
Rear Servo Cover to Transmission Case 20 
Pump Assembly to Transmission Case 25 
Case Center Support to Transmission Case 25 
Pump Cover to Pump Body Attaching Bolts 20 
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TURBO HYDRA-MATIC TRANSMISSION PRESSURES 

MAXIMUM PRESSURE CHECKS -
DISCONNECT AND PLUG MODULATOR VACUUM FEED LINE 

RANGE P N D S L REVERSE 

RPM 1000 1000 

* PRESSURE 135-155 225 MIN. 

* NOTE: Approximately 3 to 4 psi less per 1000 feet elevation. 

MINIMUM PRESSURE CHECKS - MODULATOR VACUUM LINE CONNECTED 

WITH VACUUM MODULATOR CONNECTED ELEVATION DOES NOT AFFECT PRESSURE 

RANGE 

RPM 

PRESSURE 

PARK-NEUTRAL 

1000 

65-75 

DRIVE 

750 

65 MIN. 

SUPER-LOW 

750 

135 - 155 

REVERSE 

750 

100 MIN 

Fig. 7-260 Oi l Pressure Chart 
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Tap 5/16" x 18 Bottoming Tap 
(Can be used to Remove 
Cooler Bypass Valve) 

J-5154 Rear Oil Seal Installer 

J-5907 Pressure Checking Gauge 

(0 to 300 psi) 

J-8001 Dial Indicator Set 

J-8092 Driver Handle 

J-8619-11 Piston Gauge Plate (Used 
to hold Dial Indicator when 
Checking Front Pump End 
Clearance) 

E-ZOut S ize l 

J-21359 Pump Oil Seal Installer 

J-21361 Check Valve Seat Remover 

J-21362 Clutch Inner Seal Protector 

J-21363 Clutch Inner Seal Protector 

J-21368 Pump Body and Cover 
Alignment Band 

J-21370 Band Apply Pin Gauge 

J-21409 Clutch Outer Seal Protector 

J-21465 Bushing Service Set 

J-21661 Extension Rod 

J-21972 Extension Housing Bushing 
& Installer 

Fig. 7-261 Tools 
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BT-6309-2 Spacer (Used to Remove 
& Install Accumutator 
Piston) 

J-8763 Transmission Holding 
Fixture 

J-8765 "C" Washer 

J-9519-10 

J-4670-C Clutch Spring Compressor J-9481 

J-5403 Snap Ring Pliers 

J-5586 Snap Ring Pliers 

J-6125 Slide Hammer Assembly 

J-6129 Spring Compressor 

J-21364 

J-21369 

J-21371-3-8 

J-21795 

J-21885 

Pulley Bearing Installer (Used 
to Remove Accumulator Piston) 

Ball Stud Driver Body (Used to 
Remove Accumulator Piston) 

Converter Holding Strap 

Converter Leak Test Fixture 

Converter Stator / Turbine 
End Play Checking Fixture 

Gear Unit Assembly Holding 
Fixture 

Accumulator Piston Installer 
& Remover 

Fig. 7-262 Tools 
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7-302 Jetaway 33 through 52 Series 

Fig. 7-301 Shift Quadrant 

DESCRIPTION 

The 'Jetaway transmission is a combination 
torque converter, two-speed planetary geared 
transmission. Torque multiplication is obtained 
hydraulically through the converter, and mechani
cally through a compound planetary gear set. The 
gear set, in combination with the torque conver
ter, provides a high starting ratio for acceleration 
from a stop, up steep grades, etc. The torque 
converter provides torque multiplication for per
formance and exceptionally smooth operation. It 
functions as a fluid coupling at normal road load 
conditions and at higher speeds. Description of 
transmission is divided into six basic sections: 
(1) Torque Converter, (2) Oil Pump, (3) Planetary 
Gear Set and Controls, (4) Reverse Clutch, (5) 
Governor, (6) Valve Body. 

TORQUE CONVERTER 

The torque converter is connected to the engine 
flywheel and serves as a hydraulic coupling 
through which engine torque is transmitted to the 
input shaft. The torque converter steps up or 
multiplies engine torque whenever operating con
ditions demand greater torque than the engine 
alone can supply. The torque converter consists 
of three (3) basic sections: (a) Converter Pump, 
(b) Stator, (c) Converter Turbine. 

Converter Pump (Fig. 7 -302) 

The function of the converter pump is to convert 
engine torque into an energy transmitting flow of 
oil to drive the converter turbine into which the 
oil is projected. The converter pump operates as 

a centrifugal pump, picking up oil at its center 
and discharging the oil at its rim. However, the 
converter is shaped to discharge the oil parallel 
to its axis in the form of a spinning hollow 
cylinder. 

Stator (Fig. 7-303) V-8 

The stator is located between the converter 
turbine and the converter pump, and is supported 
by the stator shaft. The stator is equipped with 
an overrunning clutch assembly. When the clutch 
assembly is held stationary, it changes the direc
tion of oil flow from the turbine to the proper 
angle for smooth entrance into the converter 
pump. As the turbine approaches pump speed the 
direction of oil flow changes until the stator no 
longer opposes pump rotation. The stator then 
free wheels so that it will not interfere with the 
flow of oil between the turbine and converter 
pump. For normal operation in Drive range the 
stator blades are set at low angle. For increased 
acceleration and performance, torque is obtained 
by setting the stator blades at high angle. 

Fixed Stator L-6 

The performance of the fixed stator is the same 
as above except the stator remains at a preset 
angle. 
Converter Turbine (Fig. 7-304) 

The function of the converter turbine is to 
absorb energy from the oil projected into it by 
the pump and convert the energy into torque and 
transmit that torque to the input shaft. 

OIL PUMP (Fig. 7 -305) 

A positive displacement internal-external gear 
type oil pump is used to supply oil to fill the con
verter, for engagement of forward and reverse 
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7-310 Jetaway 33 through 52 Series 

clutches, for application and release of the low 
band and to provide oil for lubrication and heat 
transfer. 

PLANETARY GEAR SET (Fig. 7-306) 

The planetary gear set consists of an input sun 
gear, low sun gear, short and long pinions, a 
reverse ring gear and a planet carr ier . The input 
sun gear is splined to the input shaft. The low sun 
gear, which is part of the forward clutch assem
bly, may revolve freely until the low band or high 
clutch is applied. The input sun gear is in mesh 
with three (3) long pinions and the long pinions are 
in mesh with three (3) short pinions. The short 
pinions are in mesh with the low sun gear and re 
verse ring gear. The input sun gear and short 
pinions always rotate in the same direction. Ap
plication of either the low band or the reverse 
clutch determines whether the output shaft rotates 
forward or backward. 

Forward Clutch (Fig. 7-307) 

The forward clutch assembly consists of a 
drum, piston, cushion ring, springs, piston seals, 
and a clutch pack. These parts are retained inside 
the drum by the low sun gear and the flange as
sembly and retainer ring. When oil pressure is 
applied to the piston, the clutch plates are pressed 
together connecting the clutch drum to the input 
shaft through the clutch hub. Engagement of the 
clutch causes the low sun gear to rotate with the 
input shaft. 

Low Band (Fig. 7-307) 

The low band is a double-wrap steel band faced 
with a bonded lining which surrounds the forward 

clutch drum. The band is hydraulically applied 
by the low servo piston, and released by spring 
pressure. 

REVERSE CLUTCH (Fig. 7-308) 

The reverse clutch assembly consists of a 
piston, cushion ring, inner and outer seal, coil 
springs, clutch pack, and reaction plate. These 
parts are retained inside the case by a retaining 
snap ring. When oil pressure is applied to the 
piston, the clutch plates are pressed together 
holding the reverse ring gear stationary. This 
engagement of the clutch causes reverse rotation 
of the output shaft. 

GOVERNOR 

The governor is located to the rear of the 
transmission case on the left side and is driven 
off the output shaft. The purpose of the governor 
is to generate a speed sensitive modulating oil 
pressure that increases up to a point with output 
shaft or car speed. 

VALVE BODY 

The valve body assembly is bolted to the bot
tom of the transmission case and is accessible 
for service by removing the oil pan. The valve 
body assembly consists of manual control valve, 
detent valve, shift valve, modulator limit valve, 
and high speed downshift timing valve. 



33 through 52 Series Jetaway 7-311 

Fig. 7-309 Neutral or Park 

NEUTRAL OR PARK 

FORWARD CLUTCH—DISENGAGED REVERSE CLUTCH—DISENGAGED 

LOW BAND—RELEASED 

Operation of Units in Neutral or Park 

With the shift lever in " N " position, the output 
shaft remains stationary. The clutches and low 
band are released; therefore, there is no reaction 
member to provide positive drive. All gears are 
free to spin around their own axis, and no motion 
is imparted to the planet carr ier . 

In " P " , a positive gear train lock is provided 
when the parking pawl is engaged with the heavy 

teeth spaced around the front face of the planetary 
carr ier . The linkage is actuated by direct manual 
action, but the parking pawl is activated by spring 
action. If the pawl is in line with a tooth of the 
planet carr ier , rather than a space between teeth, 
the linkage remains in the " P " position with the 
spring holding pressure against the pawl. Slight 
rotation of the planet carr ier will immediately 
seat the pawl and lock the output shaft to the case. 



7-312 Jetaway 33 through 52 Series 

Fig. 7-310 Drive Range-Reduction and Low Range 

DRIVE RANGE—REDUCTION AND LOW RANGE 

FORWARD CLUTCH—DISENGAGED REVERSE CLUTCH—DISENGAGED 

LOW BAND—APPLIED 

Operation of Units in Drive Range— 
Reduction and Low Range 

With the shift lever in " D " or "L" range, the 
transmission starts in reduction. The forward 
clutch is released and the low band is applied to 
the outside diameter of the forward clutch drum. 
With the low band applied, the low sun gear and 
flange assembly is held stationary. Drive is from 
the converter through the input shaft to the input 
sun gear in the planetary gear set. The input sun 
gear drives the long planet pinions which in turn 
drive the short planet pinions. The short pinions 
are in mesh with the low sun gear. With the low 
sun gear held stationary by the low band applica

tion, the short pinions will walk around the low 
sun gear. As they walk around the sun gear, they 
carry with them the planet carr ier and the output 
shaft to which they are attached. 

With the shift lever in "L' 
remains in reduction. 

the transmission 

With the shift lever in " D " , the upshift into 
direct drive is dependent upon car speed and 
throttle opening. 
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Fig. 7-311 Drive Range-Direct Drive 

DRIVE RANGE—DIRECT DRIVE 

LOW BAND—RELEASED FORWARD CLUTCH—APPLIED 

REVERSE CLUTCH-DISENGAGED 

Operation of Units in Drive R a n g e -
Direct Drive 

In drive range the transmission starts in 
reduction. 

The upshift into direct drive is dependent upon 
car speed and throttle opening. When the shift 
occurs, the low band is released and the forward 
clutch is applied. Application of the forward 

clutch locks the planetary system causing it to 
rotate as a unit. With the clutch applied, the 
clutch hub which is splined to the input shaft 
is locked to the low sun gear and flange assembly 
through the clutch plates. The low sun gear is 
meshed to the short pinions, the short pinions are 
meshed with the long pinions, and the long pinions 
are meshed with the input sun gear; the sun gear 
is also splined to the input shaft. Since both the 
low sun gear and input sun gear are now locked 
to the input shaft, the entire planetary unit will 
revolve at input shaft speed. 
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Fig. 7-312 Reverse 

REVERSE 

REVERSE CLUTCH—APPLIED FORWARD CLUTCH—RELEASED 

LOW BAND—RELEASED 

Operation of Units in Reverse 

When the shift lever is in " R " position, the 
forward clutch and low band are released, and 
the reverse clutch is applied, holding the ring 
gear stationary. 

Drive is through the input shaft and input sun 
gear to the long pinions and then to the short 
pinions. The short pinions mesh with the reverse 
ring gear which is held stationary by the reverse 
clutch. The short pinions walk around the inside 
of the ring gear in a reverse direction, turning 
the output shaft to which they are attached. 
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Fig. 7-313 First Stage Regulation 

HYDRAULIC CONTROLS 
OIL PUMP AND PRESSURE 

REGULATOR 
A positive displacement internal-external gear-

type oil pump is used to supply oil to fill the con
verter, engage the forward and reverse clutches, 
apply and release the low band, and furnish oil 
for lubrication and heat transfer. 

The pressure regulator valve, located in the 
pump cover, is used as the basic control of hy
draulic pressure within the transmission. 

First Stage Regulation 
(Fig. 7 -313) 

When the engine is idling or has just been 
started, oil enters the main pressure regulator 
valve from the line passage and flows through the 
drilled passages in the valve to force the valve to 
the left against its spring to uncover the port 
which directs oil to the converter, oil cooler and 
transmission lubrication system. 

Second Stage Regulation 
(Fig. 7 -314 ) 

As higher engine speeds are attained, the vol
ume of oil leaving the pump increases until the 
valve moves to the position shown, which opens 
a port to allow main line oil to escape to the 
suction side of the pump to regulate pressure. 
Second stage regulation is only necessary during 
operation at high speeds or operation with cold oil. 

Boost Valve 

A boost valve at the spring end of the pressure 
regulator valve functions to raise line pressure, 
when necessary, by adding hydraulic pressure to 
the spring pressure on the main pressure regu
lator valve. 

Fig. 7-314 Second Stage Regulation 

Modulator Boost 

With the manual shift control valve in " D " 
range, oil under pressure varied by operating 
conditions (load, car speed, grade, etc.) is di
rected through the modulator passage to assist 
the spring to force the valve to the right. Oil 
under pressure in this space has the same effect 
as increasing the spring pressure against the 
pressure regulator valve; that is, it increases 
main line oil pressure. 

Reverse Boost 

With the manual shift control valve positioned in 
"R" range, oil under pressure is directed through 
the reverse passage and acts on the boost valve. 
The boost valve acts on the spring end of the 
pressure regulator valve adding to the spring 
pressure of the valve, thus increasing main line 
oil pressure for operation in reverse range. 

VALVES AND THEIR FUNCTIONS 

MANUAL SHIFT CONTROL VALVE 
(Fig. 7-315) 

The manual shift control valve in the valve body 
directs oil to the controlling devices that govern 
operation in " D " , "L" (Mod. Bst.) and "R". 
In " N " and " P " ranges, the manual shift control 

Fiq. 7-315 Manua\ Shift Control Valve 



7-316 Jetaway 33 through 52 Series 

Fig. 7-316 Stator Blades in High Angle (V-8 Only) 

valve cuts off oil pressure to the low servo and 
forward clutch ( "D" passage). The manual shift 
control valve is connected by mechanical link
age to the manual control lever on the steering 
column. 

Stator Control valve 
(Fig. 6-216) 

The stator control valve is a spring loaded 
valve located in the pump cover. The function of 
this valve is to control high or low angle of the 
stator blades. See Figs. 7-316 and 7-317. The 
action of the valve is affected by spring force and 
a solenoid valve. When the stator control valve 
solenoid is energized, the valve plunger is r e 
tracted, uncovering an exhaust port through which 
oil may escape from the spring side of the stator 
control valve. Oil thus escaping, allows oil at 
converter charging pressure to move the valve 
against its spring. With the stator valve posi
tioned against the valve plug, no oil is directed to 
the front of the stator blade piston and converter 
charging pressure then moves the piston (con
nected to the stator blade cranks) to shift the 
blades to high angle (high torque). 

SHIFT VALVE AND SHIFT CONTROL VALVE 
(Fig. 7 -318) 

The shift valve and shift control valve are in 
the same bore in the main valve body. They react 

Fig. 7-318 Shift Valve and Shift Control Valve 

to oil pressure from the governor valve and vac
uum modulator valve to make the shift from re
duction to direct drive or from direct drive to 
reduction. 

Upshift From Reduction to Direct Dr ive 
(Fig. 7 -319) 

Before the upshift occurs, the shift valve and 
shift control valve are positioned as shown. (Fig. 
7-318) The shift control valve is held against the 
end of its bore by spring force and L. Mod. pres
sure. With the shift valve in this position, the high 
clutch piston and spring side of the low servo 
piston are open to exhaust. The high clutch is re
leased and the low band is applied; the transmis
sion is in reduction. 

When the proper relationship between car speed 
and throttle opening exists, governor oil pressure 
on the shift control valve will overcome spring 
force and limited modulator oil pressure and 
move both valves to the right as shown in 
Fig. 7-319. 

With the valves thus positioned, oil under pres
sure is directed to the forward clutch piston and 
the spring side of the low servo piston to apply 
the clutch and release the band. 

Fig. 7-317 Stator Blades in Low Angle (V-8 Only) Fig. 7-319 Upshifted 



Fig. 7-320 Manual Low Range 

Downshift From Drive To Reduction 

When limited modulator pressure against the 
right end of the shift control valve, in combina
tion with the shift valve spring, reaches a pres
sure sufficient to overcome governor valve pres
sure against the left end of the shift valve, both 
valves move to the left and the transmission is 
downshifted by cutting off oil pressure to the for
ward clutch and spring side of the low servo 
piston. See Fig. 7-318. 

Low Range 
(Fig. 7 -320) 

With the manual shift control valve positioned 
in " L " range, Mod. Bst. pressure is directed to 
the space between the shift valve and the shift 
control valve. This pressure adds to the shift 
valve spring force and keeps the shift valve to 
the left. With the shift valve in this position, an 
upshift will not occur. 

VACUUM MODULATOR AND VALVE 
(Fig. 7 -321) 

The vacuum modulator and valve assembly is a 
device to translate load (engine manifold vacuum), 

Fig. 7-321 Vacuum Modulator and Valve 

33 through 52 Series Jetaway 7-317 

Fig. 7-322 Governor Valve 

barometric pressure (altitude) and speed (gov
ernor valve oil pressure) into modulated oil 
pressures to regulate main line oil pressure to 
an efficient value. 

Main line oil enters the valve through the drilled 
ports and is directed to the left end of the valve. 
This oil, when it reaches sufficient pressure, 
moves the valve against its spring to regulate the 
exhausting of modulator oil. 

Manifold Vacuum Effect 

The modulator valve spring is housed in a 
sealed container in such a way that engine mani
fold vacuum may act upon it to reduce the force 
of the spring against the valve and thus affect 
modulator oil pressure. Conditions of load or 
grade that lowers manifold vacuum increases 
modulator oil pressure, while high manifold vac
uum decreases modulator oil pressure. 

Altitude Or Barometric Pressure Effect 

If the car is operated at high altitudes where 
barometric pressure is reduced, the aneroid de
vice in the vacuum modulator housing expands 
and acts against the valve spring to reduce mod
ulator oil pressure in proportion to the baromet
ric pressure 

At high altitudes, engine output is reduced. 
Comparable reduction in transmission main line 
oil pressure is necessary to accomplish smooth 
shifts under these conditions. 

Governor 

As car speed increases, governor valve oil 
pressure increases (up to the limit of the valve). 
Governor pressure acting on the vacuum modu
lator valve has the effect of reducing the spring 
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Fig. 7-323 Modulator Limif Valve 
(First Stage) 

force against the valve, thereby reducing modu
lator oil pressure as governor pressure (car 
speed) increases. 

Modulator Boost Effect 

With the manual shift control valve positioned 
in " L " range, main line pressure separates the 
two pieces of the modulator valve and tends to 
move the valve to the bottom of its bore. Thus, 
modulator oil under pressure is directed to the 
main line pressure regulator valve to provide an 
increase in main line oil pressure in low range, 
regardless of engine vacuum. If driving condi
tions result in low engine vacuum however, the 
vacuum modulator valve spring will move the two 
sections of the valve back together. Then both the 
valve spring and the pressure of main line oil at 
the line port of the valve will regulate modulator 
oil pressure. 

GOVERNOR VALVE 
(Fig. 7 -322) 

The governor valve is a pressure regulator 
valve. Governor pressure is determined by car 
speed acting through the centrifugal force of a 
pair of dual weights; the inner pair of which is 
spring loaded. 

As the car begins to move, the weight assem
blies move outward to provide a regulating force 
against the valve through the springs between the 
primary and secondary weights. As car speed is 
further increased, regulating force against the 
valve is provided by the secondary weights moving 
outward. At approximately 35 mph, the primary 
weights have reached the limit of their travel and 
the force against the valve is then entirely through 
the secondary weights. 

Thus, governor pressure is determined at very 
low speeds by the primary and secondary weights 
and at higher speeds by the secondary weights 
plus the force of the springs between the weights. 
In this manner, governor pressure is increased 
rapidly but smoothly from very low speeds to ap
proximately 19 mph, where it levels off. 

Regulated oil from the governor valve is chan
neled to the shift valve, vacuum modulator valve, 
modulator limit valve and high speed downshift 
timing valve. 

Fig. 7-324 Modulator Limit Valve 
(Second Stage) 

MODULATOR LIMIT VALVE 
(Fig. 7 -323) 

The modulator limit valve is a pressure regu
lator valve that regulates the point at which a wide 
open throttle upshift will occur. 

The valve regulates limited feed oil (main line 
pressure) to provide diminishing oil pressure act
ing at the L. Mod. port and on the shift control 
valve as car speed is increased. This decrease 
in oil pressure is accomplished by governor valve 
pressure directed through the governor port and 
on the valve to oppose spring force as car speed 
(governor pressure) increases. See Figs. 7-323 
and 7-324. 

The modulator limit valve is in operation only 
before the upshift during wide open throttle opera
tion with the manual shift control valve in " D " 
position. 

Fig. 7-325 Solenoid Energized 

DETENT VALVE 
(Fig. 6 -326) 

The detent valve is a solenoid operated two-
position valve that provides a downshift at wide 
open throttle, if car speed is low enough. 

Electrical contacts on the throttle linkage ener
gize the detent solenoid as wide open throttle 
is reached. Energizing the solenoid retracts its 
plunger and allows oil from the center of the valve 
to flow to exhaust. Main line oil pressure at the 
drive port and left end of the valve moves the 
valve against its spring as shown. (Fig. 7-325) 
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Fig. 7-326 Solenoid De-Energized 

With the valve in this position, ports are opened 
to direct oil at drive line pressure to the modula
tor limit valve and limited modulator oil to flow 
to the detent port of the shift control valve. When 
the solenoid is de-energized, the spring loaded 
plunger seals the port in the valve center. Oil at 
main line pressure then occupies the center of the 
valve and acts against the right end of the valve 

Fig. 7-327 High Speed Downshift Timing Valve 

Fig. 7-328 High Speed Downshift Timing 
Valve Regulated 

as well as the left end. The detent valve spring 
then moves the valve to the position shown, clos
ing off the detent and limited modulator ports. 
(Fig. 7-326) 

HIGH SPEED DOWNSHIFT TIMING VALVE 
(Fig. 7 -327) 

The high speed downshift timing valve is a 
spring loaded valve located in the valve body. Its 
function is to control the rate of low servo appli
cation at high road speeds. 

At sufficiently high road speeds, governor pres
sure against the left end of the valve overcomes 
spring force to move the valve to the position 
shown. With the valve in this position, oil for 
low servo application must pass two orifices as 
shown. 

At lower car speeds, governor valve pressure 
is not sufficient to overcome the spring pressure 
and low servo application is made through pas
sages containing one orifice as shown in Fig. 
7-328. 
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Fig. 7-336 Manual Rod 

MANUAL SHIFT LINKAGE ADJUSTMENT 
(Figs. 7 -336, 7-337 & 7 -338) 

The proper manual linkage adjustment is ob
tained by positioning the shift lever in " D " 
(drive range) against the stop and the stop and 
the manual lever in " D " detent and adjusting the 
swivel to a free pin fit at the manual lever. On 
console models the rod should be adjusted one 
turn long from free pin position. 

Fig. 7-337 Console Shift Lever 

SHIFT INDICATOR ADJUSTMENT 

The shift indicator can be adjusted by removing 
the snap-on cover and loosening the set screw. 

MODULATOR PIPE 

Refer to Figures 7-340 and 7-341. 

ENGINE SUPPORT BAR 
(Fig. 7 -342) 

Fig. 7-338 Column Shift Linkage 
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Fig. 7-339 Oil Cooler Lines 

The engine support bar must be installed when
ever the transmission assembly is removed from 
the car. 

THROTTLE LINKAGE ADJUSTMENT 

If improper part throttle or full throttle down
shift is encountered, it will be necessary to ad
just the throttle linkage. Refer to ENGINE 
TUNE-UP, Section 5. 

OPERATIONS NOT REQUIRING 
TRANSMISSION REMOVAL 

The following operations can be performed as 
outlined below without removing the transmission 
from the car. 

1. Oil Pan 

Refer to Figures 7-347 and 7-550. 

*2. Oil Strainer 

Refer to Figures 7-348, 7-349 and 7-549. 

3. Rear Bearing Retainer 

NOTE: It will be necessary to remove the 
propeller shaft. 

Refer to Figures 7-367 through 7-371 and 
7-532 through 7-539. 

4. Vacuum Modulator 

Refer to Figures 7-374, 7-375, 7-376, 7-553, 
7-554 and 7-555. 

*5. Valve Body 

Refer to Figures 7-350 through 7-358, 7-396 
through 7-401 and 7-540 through 7-545. 

6. Governor 

Refer to Figures 7-372, 7-373, 7-457 through 
7-462, 7-551 and 7-552. 

*7. Low Servo 

Refer to Figures 7-360, 7-361, 7-509, 7-510, 
7-511 and 7-512. 

NOTE: It may be necessary to lower rear 
of transmission. 
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Fig. 7-340 Modulator Pipe - V-8 

'8. Selector and Parking Mechanism 

Refer to Figures 7-386 through 7-393 and 
7-491 through 7-496. 

*9. Pressure Regulator Valve 

Refer to Figures 7-426 and 7-427. 

*These operations require the removal of the 
oil pan. 

JETAWAY TRANSMISSION ASSEMBLY 

REMOVAL (Fig. 7 -343) 

1. Remove transmission filler pipe. 

2. Raise car on hoist. 

3. Disconnect transmission control wires at 
transmission. 

4. Disconnect manual rod from transmission 
lever. 

5. Remove propeller shaft assembly. 

6. Remove flywheel dust cover, 

7. Install Engine Support Bar. BT-6424. 

8. Remove transmission cross support bar to 
rear transmission mount attaching bolts. 

9. Remove cross support bar to frame attaching 
brackets and remove cross support bar. 

NOTE: On models equipped with dual ex
haust, it may be necessary to disconnect the 
left hand exhaust pipe at the exhaust manifold 
to provide clearance. 

10. Disconnect oil cooler lines and cap 
immediately. 

11. Disconnect speedometer cable (or speed 
adapter, if so equipped) from speedometer 
driven gear. 

12. Remove three flywheel to converter attaching 
bolts. 
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Fig. 7-341 Modulator Pipe - L-6 

Fig. 7-342 Engine Support Tool 
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Fig. 7-343 Transmission Assembly 

Fig. 7-344 Converter Holding Tool J-21654 

NOTE: Mark flywheel and converter so 
they can be reassembled in the same 
relationship. 

13. Support transmission with unit lift and remove 
transmission to flywheel housing bolts. 

NOTE: It may be necessary to lower en
gine slightly to permit removal of transmis
sion to flywheel housing upper bolts. 

14. Carefully move transmission rearward. 

15. Install Converter Holding Tool J-21654 (Fig. 
7-344) and lower from car. 

INSTALLATION 

When installing transmission, tighten the at
taching parts to the following specified torque 
ratings: 

a. Transmission to flywheel 45 ft. lbs. 
housing 

b. Flywheel to converter 35 ft. lbs. 

Fig. 7-345 Removing Converter 

c. Cross support bar brackets 40 ft. lbs. 
to frame 

d. Cross support bar to rear 45 ft. lbs. 
transmission mount 

e. Flywheel dust cover 7 ft. lbs. 
f. Propeller shaft U-bolt nuts 14 ft. lbs. 

Fill transmission as recommended in PERI
ODIC MAINTENANCE, Section 0. 

DISASSEMBLY 

Before starting disassembly of the transmis
sion, it should be thoroughly cleaned externally 
to avoid getting dirt inside. 

Place transmission on a CLEAN work bench 
and use CLEAN tools during disassembly. Pro
vide CLEAN storage space for parts and units 
removed from transmission. An excellent work
ing arrangement is provided by assembling the 
transmission to Holding Fixture J-8763. (Fig. 
7-346) 

The transmission contains parts which are 
ground and highly polished, therefore, parts should 
be kept separated to avoid nicking and burring 
surfaces. 

When disassembling transmission, carefully in
spect all gaskets at times of removal. The im
print of parts on both sides of an old gasket will 
show whether a good seal was obtained. A poor 
imprint indicates a possible source of oil leakage 
due to gasket condition, looseness of bolts or 
uneven surfaces of parts. 

None of the parts require forcing when dis
assembling or assembling transmission. Use a 
rawhide or plastic mallet to separate tight fitting 
cases; do not use a hard hammer. 
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Fig. 7-346 Transmission Holding Tool J-8763 

REMOVAL OF OIL P A N 

1. With transmission in horizontal position, re
move converter holding tool and pull con
verter from case. (Fig. 7-345) 

2. Place transmission in Fixture J-8763. (Fig. 
7-346) 

Fig. 7-347 Removing Oi l Pan 

3. Remove 14 oil pan attaching bolts. (Fi£ 
7-347) 

4. Remove oil pan and gasket from transmission. 

REMOVAL OF OIL STRAINER ASSEMBLY 

1. Remove the strainer. (Fig. 7-348) 

2. Examine oil strainer to case oil seal. If 
nicked, torn or worn, remove seal. (Fig. 
7-349) 

Fig. 7-348 Removing Oi l Strainer 

Fig. 7-349 Oi l Strainer to Case Oi l Seal 

R E M O V A L OF VALVE BODY 

1. Disconnect solenoid connector from case con
nector. (Fig. 7-350) 

2. Remove detent solenoid wire from connector. 
(Fig. 7-351) 

3. Remove case connector from case. Inspect 
connector " O " ring. If nicked, torn or worn, 
replace. (Fig. 7-352) 

4. Remove spring detent assembly bolt and 
spring detent assembly from valve body. (Fig. 
7-353) 

5. Remove oil channel support plate. (Fig. 7-354) 
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Fig. 7-350 Disconnecting Solenoid Connector 

Fig. 7-351 Disconnecting Solenoid Wire 

6. Remove 12 valve body to case bolts. Do not 
remove valve body. (Fig. 7-355) 

7c Remove manual control valve link by rotating 
valve body in a counterclockwise direction 
to remove link from park lock and range 
selector inner lever. (Fig. 7-356) 

8. Remove manual control valve and link from 
valve body assembly. Remove valve body. 

9. Remove valve body plate and gasket. (Fig. 
7-358) 

REMOVAL OF L O W SERVO COVER A N D 
PISTON ASSEMBLY 

Fig. 7-352 Removing Case Connector 

Fig. 7-353 Removing Spring Detent 

Fig. 7-354 Removing Oi l Channel Support Plate 
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Fig . 7-355 Removing Va lve Body 

F ig . 7 -359 Low Band Adjust ing Screw 

F ig . 7 -356 Removing Inner Lever F ig . 7 -360 Removing Low Servo Cover Snap Ring 

F ig . 7 -358 Removing Va lve Body Plate and Gasket 

1. Release tension on low band adjusting screw 
retaining nut. Release tension on low band by 
turning adjusting screw in a counterclockwise 
direction. Use a 7/32" Allen wrench. (Fig. 
7-359) 

2. Remove low servo cover snap ring. Use Tool 
J-22269 to compress servo cover so snap 
ring can be removed. (Fig. 7-360) 

3. Remove tool from case and remove low servo 
cover. 

NOTE: If low servo cover is being r e 
placed, stamp all model information on new 
cover. 

4. Inspect low servo cover seal. If nicked, torn 
or worn, discard. (Fig. 7-360A) 
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Fig. 7-360A Servo Cover Seal 

Fig. 7-361 Removing Low Servo Piston 

5. Remove low servo piston assembly from case 
(Fig. 7-361) 

REMOVAL OF OIL PUMP 

NOTE: Before removing oil pump assembly, 
check oil pump clearance as shown in Fig. 7-362 
and record reading. 

1. With transmission in vertical position, re 
move eight pump attaching bolts with " O " 
ring seals, then install Slide Hammers 
J-6125-1 with Adapters J-6125-2 into threaded 
holes in pump. Using slide hammers, loosen 
pump from case. Remove pump and gasket 
from case. (Fig. 7-363) Watch solenoid wire. 

Fig. 7-363 Removing Oi l Pump 

Fig. 7-362 Oi l Pump End Play Check 

Fig. 7-364 Removing Input Shaft 

REMOVAL OF FORWARD CLUTCH 

1. Remove input shaft from forward clutch drum. 
(Fig. 7-364) 

2. Examine input shaft oil rings. If nicked or 
worn, remove rings. 
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F ig . 7-365 Removing Forward C lu tch 

3. Remove forward clutch assembly by pulling 
straight out of case. Make certain low band 
has been released before attempting to r e 
move forward clutch. (Fig. 7-365) 

REMOVAL OF LOW BAND 

1. Remove low band and struts from inside the 
case. (Fig. 7-366) 

Fig. 7-366 Removing Low Band 

2. Remove low band adjusting screw. 

REMOVAL OF SPEEDOMETER DRIVEN GEAR 
(Exc. 52 Series) 

1. With transmission in horizontal position, r e 
move speedometer driven gear sleeve r e 
tainer. (Fig. 7-367) 

2. Remove speedometer driven gear sleeve. If 
speedometer driven gear sleeve cannot be 
removed by hand, available Tool BT-6422 
may be used as shown in Fig. 7-368. 

F ig . 7 -367 Removing Speedometer Dr iven 
Gear Retainer 

F ig . 7-368 Removing Speedometer Dr iven Gear 

F ig . 7 -369 Removing Rear Bearing Retainer 

REMOVAL OF REAR BEARING RETAINER 

1. Remove four rear bearing retainer bolts. 
Remove rear bearing retainer from case. 
(Fig. 7-369) 

2. Remove rear bearing retainer to case seal. 
(Fig. 7-370) 
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Fig. 7-370 Removing Rear Bearing Retainer 
to Case Seal 

Fig. 7-371 Removing Speedometer Drive Gear 

Fig. 7-372 Removing Governor Cover 

R E M O V A L OF SPEEDOMETER D R I V I N G GEAR 
(EXC. 5 2 SERIES) 

1. Depress retainer clip and slide gear off out-
put shaft. (Fig. 7-371) 

Fig. 7-373 Removing Governor 

Fig. 7-374 Removing Vacuum Modulator Retainer 

Fig. 7-375 Removing Vacuum Modulator 

REMOVAL OF G O V E R N O R 

1. Remove three attaching bolts retaining gov
ernor cover to case. Remove cover and 
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Fig. 7-376 Removing Vacuum Modulator Valve 

Fig. 7-377 Removing Planetary Gear Set 

gasket. (Fig. 7-372) 

2. With a twisting motion, slide governor as
sembly out of its bore in case. (Fig. 7-373) 

REMOVAL OF THE V A C U U M 
M O D U L A T O R ASSEMBLY 

1. Remove vacuum modulator retainer bolt and 
retainer. Remove vacuum modulator and valve 
assembly. (Figs. 7-374, 7-375 and 7-376) 

2. Inspect and if necessary, remove vacuum 
modulator to case oil seal. (Fig. 7-375) 

REMOVAL OF PLANETARY GEAR SET 

1. Remove planet carr ier assembly from case, 
using care not to damage case bushing. (Fig. 
7-377) 

2. Remove reverse ring gear from case. (Fig. 
7-378) 

Fig. 7-378 Removing Reverse Ring Gear 

Fig. 7-379 Removing Planetary Gear Thrust Bearing 

Fig. 7-380 Removing Reverse Clutch Snap Ring 

3. Remove needle bearing and two bearing races 
from rear of planet carr ier . (Fig. 7-379) 

NOTE: Bearing assembly may stay in 
transmission when planet carr ier is removed. 
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Fig. 7-381 Removing Reverse Clutch Pressure Plate 

REMOVAL OF REVERSE CLUTCH 

NOTE: The Jetaway used with L-6 engine has 
four steel reverse plates and four lined reverse 
plates. The V-8 engine requires one additional 
steel and one additional lined plate. The 400 cu. 
in. V-8 requires two additional steel plates and 
two additional lined plates. 

1. Place transmission in vertical position and 
remove reverse clutch pack snap ring with 
screwdriver. (Fig. 7-380) 

2. Lift reverse clutch pressure plate from 
transmission case. (Fig. 7-381) 

3. Remove reverse clutch pack from transmis
sion case. (Fig. 7-382) 

4. To remove reverse piston, center Tool 
J-21420-1 on reverse piston return seat. In
stall Flat Plate J-21420-2 over threaded shaft 
at rear of case. Position webs of tool away 
from end of snap ring. Tighten nut to com
press piston return seat, then remove snap 
ring with Pliers J-5586. (Fig. 7-383) 

Fig. 7-382 Removing Reverse Clutch Pack 

Fig. 7-383 Removing Reverse Clutch Piston 

5. Remove Tool J-21420-1 and 2 being careful 
that piston return seat does not catch in snap 
ring groove. Remove piston return seat and 
remove 17 piston return springs. (Fig. 7-384) 

Fig. 7-384 Removing Reverse Clutch Piston 
Return Springs 

6. Place transmission in a horizontal position 
and remove reverse clutch piston with com
pressed air. As air is applied to the rear 
surface of the piston, it will pop out far enough 
so it can be removed. Insert air nozzle to 
rear of case as shown in Fig. 7-385. 

NOTE: Piston may fall out of transmission 
if not held. 

R E M O V A L OF RANGE SELECTOR LEVER A N D 
SHAFT A N D P A R K I N G LOCK ACTUATOR 
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Fig. 7-385 Reverse Clutch Apply Passage 

Fig. 7-386 Removing Parking Lock Bracket 

Fig. 7-387 Removing Selector Shaft Retainer 

1. Remove two parking lock bracket bolts with 
1/2" socket. Remove parking lock bracket. 

Fig. 7-388 Loosening Selector Lever Locknut 

Fig. 7-389 Removing Outer Range Selector Lever 

( F i g . 7-386) 

2. Remove range selector shaft retainer. (Fig. 
7-387) 

3. Fully loosen nut that retains outer range 
selector lever to inner park lock and range 
selector lever. (Fig. 7-388) 

4. Slide outer range selector lever out of case. 
Remove nut, inner park lock and range se
lector lever. (Fig. 7-389) 

5. Remove retaining ring which holds inner park 
lock and range selector to park lock assembly. 
(Fig. 7-390) 

6. Disconnect parking lock pawl spring, then 
slide parking lock pawl shaft out of parking 
lock pawl. Remove parking lock pawl and 
spring. (Fig. 7-391) 

REPAIR OF UNITS 

At this point all of the main units have been 
removed from the transmission. The following 
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Fig. 7-390 Removing Park Lock Actuator 

Fig. 7-391 Removing Parking Pawl 

Fig. 7-392 Removing Outer Shift Lever Seal 

pages cover the repair of each of these individual 
units. 

OUTER SHIFT LEVER OIL SEAL 

Fig. 7-393 Installing Outer Shift Lever Seal 

Fig. 7-394 Removing Case Bushi ng 

Fig. 7-395 Installing Case Bushi ng 

Install outer shift lever seal using J-8855-3. 
Make certain lip of seal points toward center of 
case. (Fig. 7-393) 

Examine outer shift lever oil seal. If nicked, 
torn or worn, remove seal. (Fig. 7-392) 

REMOVAL OF CASE BUSHING 
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Fig. 7-396 Removing Detent Solenoid and Detent Valve 

Fig. 7-397 Removing Shift Control Valve and 
Shift Valve 

1. Inspect case bushing for nicks, scoring or 
excessive wear. If damaged, remove as fol
lows: Place small punch or Tool J-8400-1 in 
notch in case, then tap with hammer to col
lapse bushing. (Fig. 7-394) 

2. Install case bushing. (Fig. 7-395) 

VALVE BODY DISASSEMBLY, INSPECTION 
AND REASSEMBLY 

Disassembly 

1. Remove two bolts attaching detent solenoid 
valve. Remove the solenoid valve, gasket, 
spring and detent valve. (Fig. 7-396) 

NOTE: Notice cutout notch on solenoid 
valve gasket. 

2. Depress shift control valve sleeve and r e 
move retaining pin by turning valve body over 
so pin will fall free. Remove shift control 
valve sleeve, retainer, shift control valve, 

Fig. 7-398 Modulator Limit Valve 

spring, washer and shift valve. (Fig. 7-397) 

3. Depress modulator limit spring, turn valve 
body over and retaining pin will fall free. 
Remove spring and valve from body. (Fig. 
7-398) 

NOTE: Modulator limit spring is under 
moderate pressure. Care should be exer
cised in removal. 

4. Depress high speed downshift timing valve 
and remove pin by turning valve body over 
so pin will fall free. (Fig. 7-399) 

Inspection 

1. Thoroughly clean all valves and valve body in 
solvent. Inspect valves and valve body for 
evidence of wear or damage due to foreign 
material. Dry valve body and valves with 
clean air blast. 

2. Test each valve in its bore. All valves must 
move freely of their own weight. 

Fig. 7-399 High Speed Downshift Timing Valve 
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Fig. 7-400 Installing Shift Control Valve 

Reassembly of Valve Body 

1. Install high speed downshift timing valve and 
springe Depress plug with finger and install 
retaining pin. (Fig. 7-399) 

2. Install modulator limit valve and spring into 
bore of valve body. Compress spring and 
install retaining pin. (Fig. 7-398) 

3. Install spring and shift control valve into 
sleeve. Depress spring and valve and insert 
retainer in groove. Install shift valve and 
sleeve assembly. (Fig. 7-400) 

Fig. 7-402 Low Servo Piston Seal 

L O W SERVO 

Disassembly 

1. Remove low servo cover piston seal. (Fig. 
7-402) 

2. Compress primary piston using J-22269 and 
remove truarc snap ring. Release J-22269. 

Fig. 7-403 Disassembly of Low Servo 

Fig. 7-404 Low Servo Piston Assembly (Exploded) 

Fig. 7-405 Installing Washer 
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Fig. 7-406 Installing Springs Fig. 7-409 Removing O i l Rings 

Fig. 7-407 Installing Servo Piston 

Fig„ 7-408 Removing Stator Solenoid 

Fig. 7-410 Removing Thrust Washer 

(Fig. 7-403) Remove primary piston, springs, 
apply pin and washer from secondary piston 
assembly. (Fig. 7-404) 

3. If necessary, remove steel oil seal ring from 
primary piston. 

Reassembly 

1. Install washer into secondary piston assem
bly. (Fig. 7-405) 

2. Install inner and outer springs into secondary 
piston assembly. (Fig. 7-406) 

3. Install primary piston. Install hose clamp 
around steel oil seal ring. Compress piston 
using J-22269. Install new retaining truarc 
ring. (Fig. 7-407) 
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Fig. 7-411 Removing Pump to Case Seal 

Fig. 7-412 Pump Cover Attaching Bolts 

OIL PUMP 

Disassembly 

1. Remove stator solenoid. (Fig. 7-408) 

2. Remove the two lock-type oil sealing rings 
from pump hub. (Fig. 7-409) 

3. Remove pump cover to forward clutch drum 
thrust washer. (Fig. 7-410) 

4. Remove oil pump to case seal and discard. 
(Fig. 7-411) 

5. Support oil pump on wood blocks. Remove 
five pump cover bolts and remove cover. 
(Fig. 7-412) 

6. Mark, but do not scar, gear faces so gears 
can be reassembled in same manner. (Fig. 
7-413) 

Fig. 7-413 Marking Oi l Pump Gears 

Fig. 7-414 Removing Oi l Pump Drive Gear 

Fig. 7-415 Removing Oi l Pump Driven Gear 

7. Remove oil pump drive gear. (Fig. 7-414) 

8. Remove oil pump driven gear. (Fig. 7-415) 

9. Remove seat, valve and spring from cooler 
bypass valve. Use Tool J-21361 attached to 
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F ig . 7-416 Removing Cooler By-Pass V a l v e 

F ig . 7 -417 Removing Snap Ring 

a slide hammer to remove seat from bore in 
pump cover. (Fig. 7-416) 

10. Compress reverse and modulator boost valve 
with thumb and remove retaining snap ring. 
(Fig. 7-417) 

NOTE: Reverse and modulator boost valve 
sleeve is under extreme spring pressure. 
Extreme care should be taken after retaining 
snap ring has been removed. 

11. After retaining snap ring has been removed, 
remove reverse and modulator boost valve 
sleeve and valve, spring, washer and pres
sure regulator valve. 

12. Remove stator valve and spring - V-8 only. 

13. Examine oil pump seal. If nicked, torn or 
worn, remove seal as follows. Support oil 
pump body on wood blocks. Remove oil seal 
with a chisel and discard. (Fig. 7-419) 

NOTE: If seal is being replaced with pump 
in transmission, pry under lip of seal. 

F ig . 7 -419 Removing O i l Seal 

14. Check oil pump bushing for nicks, severe 
scoring or wear. If bushing replacement is 
necessary, proceed as follows: Support oil 
pump on wood blocks. Using Tool J-21424-6 
and Drive Handle J-8092, press bushing out 
of pump body. 

F ig . 7 -420 Removing Stator Shaft Bushing 

15. Check stator shaft bushing for nicks, severe 
scoring or wear. If bushing replacement is 
necessary, proceed as follows: Assemble 
Bushing Remover J-21424-7 to Extension 
J-2142-1. Assemble this assembly to Drive 
Handle J-8092. Holding stator shaft as shown 
in Fig. 7-420, drive out bushing. 

Inspection 

1. Wash all parts in a cleaning solvent and blow 
out oil passages with compressed air. 

2. Inspect pump gears for nicks or damage. 

3. Inspect pump body for nicks or scoring. 
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Fig. 7-421 Checking Clearance 

Fig. 7-422 Checking End Clearance 

Fig. 7-423 Installing Stator Shaft Bushing 

4. Check condition of bushing in oil pump body, 
if damaged replace. 

5. With parts clean and dry, install pump gears, 
noting mark on gears for identification of the 
side that faces the pump cover. After gears 
have been installed, proceed as follows: 

a. Check clearance between oil pump drive 
gear and crescent. The clearance allowed 
is .004" to .009". (Fig. 7-421) 

Fig. 7-424 Installing O i l Seal 

Fig. 7-425 Installing Oi l Pump to Case Seal 

b. With dial indicator set, check end clear
ance. The clearance allowed is .0005" to 
.0035". (Fig. 7-422) 

Reassembly 

1. Using Tool J-24426-6, press new bushing into 
pump body until it is flush with top of pump 
hub. 

2. Install stator shaft bushing as follows: Posi
tion bushing into the front end of stator shaft, 
using Installer J-21424-7 and Drive Handle 
J-8092, tap bushing into shaft until it bottoms 
in bore. (Fig. 7-423) 

NOTE: Use care so that bushing is not 
driven past the counterbore. 

3. Using Installer J-21359, tap in new oil seal. 
(Fig. 7-424) 

NOTE: Seal can be installed with pump in 
transmission. 
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Fig. 7-426 Pressure Regulator Valve - Exploded View 

4. Install new oil pump to case seal. (Fig. 7-425) 

NOTE: Chamfer on corners of seal to be 
to the outside. 

5. Assemble pressure regulator valve, washer, 
spring, reverse and modulator boost valve 
and sleeve. (Fig. 7-426) When installing 
spring and shim, make certain the same 
springs and the proper number of shims are 
installed. 

Color of 
Spring 

Yellow 

Blue 

Green 

Number of 
Shims 

None 

One 

Two 

Fig. 7-428 Installing Cooler By-Pass Valve 

Fig. 7-427 Installing Snap Ring 

Fig. 7-429 Installing Stator Solenoid 

6. Install stator valve and spring - V-8 only. 
(Fig. 7-426) 

7. Compress reverse and modulator boost valve 
with thumb, then install retaining snap ring. 
(Fig. 7-427) 

8. Install spring, valve and seat into cooler by
pass valve. Using Tool J-21558, press seat 
into bore of pump body until tool bottoms on 
face of pump. (Fig. 7-428) 

NOTE: Thrust washer and oil pump seal
ing ring will be installed d u r i n g later 
operation. 

9. Install stator solenoid - V-8 only. (Fig. 7-429) 

10. Install pump cover to pump body. Install five 
retaining bolts but do not tighten. Place Tool 
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F ig . 7 -430 Installing Pump Cover to Pump Body 

J-21368 around pump to obtain proper align
ment. Tighten bolts 16 to 24 ft. lbs. (Fig 
7-430) 

Fig. 7-431 Removing Snap Ri ng 

NOTE: The bolt location at the pressure 
regulator takes a longer bolt. 

FORWARD CLUTCH 

Disassembly 

1. Remove low sun gear and flange assembly 
retainer snap ring. (Fig. 7-431) 

2. Remove low sun gear and flange assembly 
(Fig. 7-432) 

F ig . 7 -432 Removing Low Sun Gear 
and Flange Assembly 

F i g . 7 -433 Removing Thrust Wash* 

F ig . 7 -434 Removing C lu fch Hub 

3. Remove clutch hub rear thrust washer. (Fij 
7-433) 
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F ig . 7-435 Removing Thrust Washer 

F ig . 7 -436 Removing C lu tch Pack 

F ig . 7-437 Removing Snap Ring 

4. Lift forward clutch hub from clutch pack. 
(Fig. 7-434) 

5. Remove clutch hub front thrust washer. (Fie. 
7-435) 

Fig . 7 -438 Removing Spring Retainer and Sprin gs 

F ig . 7 -439 Removing Forward C lu tch 

6. Remove clutch pack from forward clutch 
drum. (Fig. 7-436) 

7. Using Tool J-4670-C, J-8765 and J-6129, 
compress spring retainer and remove snap 
ring. Remove tools and component parts, 
being careful that spring retainer does not 
catch in snap ring groove. (Fig. 7-437) 

8. Lift off spring retainer and 24 clutch springs. 
(Fig. 7-438) 

9. Lift up on forward clutch piston with a twist
ing motion and remove. (Fig. 7-439) 

10. Examine forward clutch piston outer seal. If 
nicked, torn or worn, remove seal. (Fig. 
7-440) 

11. Examine cushion ring. If nicked, torn or 
worn, replace ring. 
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F ig . 7 -440 Removing O u t e r Seal 

F ig . 7-441 Removing Inner Seal 

12. Examine forward clutch piston inner seal. 
If nicked, torn or worn, remove seal. (Fig. 
7-441) 

13. Check forward clutch drum bushing for nicks, 
severe scoring or wear. If bushing replace
ment is necessary, proceed as follows: Using 
Tool J-21424-5, press damaged bushing from 
forward clutch drum. (Fig. 7-442) 

14. Check low sun gear and flange assembly 
bushing for nicks, severe scoring or wear. 
If bushing replacement is necessary, proceed 
as follows: Support flange assembly on wood 
blocks, use Tool J-21424-7 and brass drift to 
tap out housing. (Fig. 7-443) 

F ig . 7 -442 Removing C lu tch Drum Bushing 

F ig . 7 -443 Removing Low Sun Gear and 
Flange Assembly Bushing 

F ig . 7 -444 Insta l l ing C lu tch Drum Bushing 

Inspection 

1. Wash all parts in a suitable cleaning solvent. 
Use compressed air to dry. 
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Fig. 7-445 Installing Low Sun Gear and 
Flange Assembly Bushing 

Fig. 7-448 Installing Clutch Piston 

2. Check steel ball in the forward clutch drum. 
Be sure it is free to move in hole and that 
orifice leading to front of clutch drum is 
open. 

3. Check clutch plates for wear or scoring. 

Reassembly 

1. Install J-21424-5 in front of forward clutch 
drum. Using Drive Handle J-8092, press 
bushing into bore until Tool J-21424-5 bot
toms on hub. (Fig. 7-444) 

2. Install Tool J-21424-4 into low sun gear. 
Using Drive Handle J-8092, press bushing 
into low sun gear until bushing installer is 
flush with top of low sun gear. (Fig. 7-445) 

3. Lubricate with transmission oil and install 
new forward clutch piston inner seal with 
seal lip pointing downward. (Fig. 7-441) 

NOTE: Run hand around seal after it is 

Fig. 7-449 Installing Springs and Retainer 

Fig. 7-450 Installing Snap Ring 

installed to see if seal is fully in groove. 

4. Lubricate with transmission oil and install 
new forward clutch piston outer seal in clutch 
piston. Seal lip must point down. (Fig. 7-440) 

5. Install forward clutch piston into clutch drum 
using a .005" feeler gauge to start lip of seal 
into bore. (Fig. 7-448) 

6. Carefully reassemble return spring, retainer 
and snap ring. (Fig. 7-449) 

7. With s p r i n g retainer in place, compress 
spring retainer with Tools J-4670~C, J-8765 
and J-6129 far enough so the spring retainer 
snap ring can be installed. Make sure re
tainer doesn't catch in snap ring groove when 
compressing spring. (Fig. 7-450) 

NOTE: Place a piece of hard board be
tween Tool J-2590-3 and forward clutch drum. 

8. Install cushion ring in piston groove, install 
clutch hub front thrust washer to clutch hub 
(retain with grease) aligning tangs in clutch 
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Fig. 7-451 Installing Clutch Hub 

Fig. 7-452 Installing Clutch Pack 

Fig. 7-453 Installing Thrust Washer 

hub with grooves in thrust washer. Install 
clutch hub. (Fig. 7-451) 

9. Align notches on steel driven plates. Install 
steel driven plates and lined drive plates al

ternately, beginning with a steel driven plate 
(Fig. 7-452) 

NOTE: Cars with L-6 engines have four 
drive plates and five driven plates. Cars with 
330 cu. in. V-8 engines have five drive plates 
and six driven plates. Cars equipped with 400 
cu. in. V-8 engines have six drive plates and 
seven driven plates. 

10. Install clutch hub rear thrust washer with its 
flange toward low sun gear and flange assem
bly. (Fig. 7-453) 

11. Install low sun gear and flange assembly 
(Fig. 7-454) 

Fig. 7-454 Installing Low Sun Gear 
and Flange Assembly 

Fig. 7-455 Installing Snap Ring 

12. Install low sun gear and flange assembly r e 
taining ring. Position snap ring so gap is 
centered between slots in drum. (Fig. 7-455) 

SPEEDOMETER DRIVEN GEAR 

Disassembly 
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Fig. 7-456 Speedometer Driven Gear 

Fig. 7-457 Checking Governor Weight Tab Wear 

1. Remove speedometer d r i v e n gear. (Fig. 
7=456) 

2. Examine speedometer driven gear oil seal. 
If nicked, torn or worn, remove seal. (Fig. 
7-456) 

3. Examine speedometer driven gear shaft oil 
seal. If nicked, torn or worn, remove seal. 

Reassembly 

1. Install speedometer driven gear shaft oil 
seal with lip of seal pointing toward rear of 
speedometer gear sleeve. Install oil seal 
retaining ring. 

2. Install speedometer driven gear oil seal. (Fig. 
7-456) 

3. Install speedometer driven gear. 

Fig. 7-458 Checking Governor Feed Port 

Fig. 7-459 Removing Governor Gear Pin 

GOVERNOR DRIVEN GEAR 

Before any attempt is made to service the 
governor gear, the following checks must be 
made. 

1. Check for secondary governor weight tab 
wear. (Fig. 7-457) 

2. Check g o v e r n o r feed port opening. (Fig. 
7-458) 

If either secondary tab wear or less than 
.019" feed port opening is found, the complete 
governor assembly must be replaced. 
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Fig. 7-460 Installing Governor Gear 

Removal 

1. Support governor sleeve on wood block and 
remove roll pin with a 1/8" drill rod. (Fig. 
7-459) 

NOTE: If wood block is placed under ny
lon gear, breakage of gear inside governor 
sleeve will result. Do not damage machine 
surfaces of governor sleeve. 

2. Remove driven gear. Remove any chips or 
burrs from inside governor sleeve. 

Installation 

Install replacement gear by carefully: 

1. Pressing new gear into sleeve. 

2. Using Press Plate J-8853, place shim sup
plied in replacement gear kit between the 
second and third lands of governor sleeve. 
(Fig. 7-460) 

3. Make certain new gear is positioned squarely 
on sleeve and press gear onto sleeve. Gear 
must be seated against sleeve. (Fig. 7-460) 

NOTE: Do not support or hammer on rear 
of governor. 

4. Through existing hole in governor sleeve, 
drill a 1/8" hole half-way through from each 
end. (Fig. 7-461) 

NOTE: It is important that the hole for 
roll pin be drilled straight as possible to in
sure proper retention and installation of roll 
pin and gear. 

Fig. 7-461 Dril l ing Governor Gear 

Fig. 7-462 Staking Governor Gear Roll Pin 

Support end of governor sleeve (not gear) on 
a wooden block. Install new roll pin; then 
using a small chisel, stake pin in place at 
both ends of pin to prevent pin from becoming 
loose. (Fig. 7-462) 

Check for burrs on sleeve and if valve is free 
in its bore. Any burrs that are left on gover
nor sleeve will damage the case. 

PLANET CARRIER 

Disassembly 
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Fig. 7 -463 Removing Planet Pinion Lock Plate Screws 

F ig . 7 -464 Removing Lock Plate 

F ig . 7 -465 Removing Short Planet Pinion Gear 

1. Remove three planet pinion shaft lock plate 
screws and lockwashers. (Fig. 7-463) 

2. Rotate planet pinion lock plate and remove. 
(Fig. 7-464) 

F ig . 7 -466 Removing Low Sun Gear Thrust Bearing 

I T — ^ 

F ig . 7 -467 Removing Input Sun Gear 

3. Remove the short planet pinion shafts and 
short pinions. (Fig. 7-465) 

4. Remove needle bearings and thrust washers 
from the short planet pinion gears. 

5. Remove low sun gear needle thrust bearing. 
(Fig. 7-466) 

6. Remove input sun gear. (Fig. 7-467) 

7. Remove input sun gear thrust washer. (Fig. 
7-468) 

8. Remove the long planet pinion shafts and long 
planet pinion gears. (Fig. 7-469) 

9. Remove front planet pinion thrust washer. 
(Fig. 7-469) 

10. Remove needle bearings, spacers and thrust 
washers from the long planet pinion gears. 

11. Remove rear planet pinion thrust washer. 
(Fig. 7-470) 
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F ig . 7-468 Removing Front Thrust Washer 

F ig . 7 -469 Removing Long Planet Pinion Gear 

F ig . 7-470 Removing Rear Thrust Washer 

Inspection of Planet Carrier Parts 

1. Wash all parts in a cleaning solvent and air 
dry. 

2. Check the planet pinion gears and input sun 
gear tooth for excessive wear. 

3. Check the planet pinion thrust washers and 
input sun gear thrust washer. 

4. Check planet pinion needle bearing. If bear
ings show excessive wear, all the needle 
bearings must be replaced. 

5. Check the planet pinion shafts closely, if 
worn, replace the worn shafts. 

6. Check output shaft bushing for nicks, severe 
scoring or wear. If bushing replacement is 
necessary, continue as follows: Install Bush
ing Remover J-9534 into bushing. Install 
Slide Hammer J-2619 into J-9534 and remove 
bushing from planet carr ier . (Fig. 7-471) 

F ig . 7-471 Removing Ou tpu t Shaft Bushing 

F ig . 7 -472 Insta l l ing Ou tpu t Shaft Bushing 

Reassembly 

1. Using Tool J-21424-3 and J-8592, press the 
new bushing in until J-21424-3 touches the 
machined surface of the planet car r ie r 
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Fig. 7-473 Installing Rear Thrust Washer 

Fig. 7-474 Installing Front Thrust Washer 

Fig. 7-475 Long Pinion Gear 

assembly. (Fig. 7-472) 

2. Coat inside pinion gear with grease. Install 
pinion shaft into long planet pinion gear. In

stall 20 needle bearings, spacer, 20 more 
needle bearings and two thrust washers. (Fig. 
7-475) Remove pinion shaft and with a twist
ing motion, lock both sets of needle bearings 
in place. (Fig. 7-476) 

3. Install front planet pinion thrust washer. Re
tain thrust washer to carr ier with grease. Oil 
grooves on the thrust washer must be toward 
the pinion gears. (Fig. 7-474) 

4. Install the long planet pinion rear thrust 
washers. Retain with grease. Oil grooves 
must be toward pinion gear. (Fig. 7-473) 

Fig. 7-476 Locking Needle Bearings 

Fig. 7-477 Installing Long Pinion Gear Shaft 

5. Position the long planet pinions with the thrust 
washers at each end in the planet carrier . 
Install the pinion shafts from the rear of the 
carrier . As the shaft is being pushed in, 
make certain that it picks up the thrust 
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washer. Turn the pinion shaft so the grooves 
face the center of the planet carr ier . (Fig. 
7-477) 

6. Install the input sun gear thrust washer with 
the oil grooves facing input sun gear. (Fig. 
7-478) Tangs on thrust washer must be in 
holes in planet carr ier . 

Fig. 7-478 Installing Thrust Washer 

Fig. 7-479 Installing Input Sun Gear 

7. Install input sun gear into planet carrier 
(Fig. 7-479) 

8. Install low sun gear needle thrust bearing 
(Fig. 7-480) 

9. Install the rear planet pinion thrust washer. 
Retain with grease. Oil grooves must be 
toward pinion gear. (Fig. 7-481) 

NOTE: The front thrust washer already 
installed with the long planet pinions also is 
used for the short planet pinions, as the two 
pinions are paired together on one set of 
thrust washers. 

10. Install 20 needle bearings and thrust washers. 
(Fig. 7-482) Lock needle bearings as shown 
in Fig. 7-483. 

11. Position short planet pinions with thrust 
washers at each end of the planet carrier . 
Install pinion shafts from the front of planet 
carr ier . As the pinion shaft is being pushed 
in, make certain that it picks up the thrust 
washers. Turn the pinion shaft so the groove 
faces center of planet carr ier . (Fig. 7-484) 

Fig. 7-481 Installing Rear Planet Pinion 
Thrust Washer 

12. Install planet pinion lock plate. Rotate plate 
so extended portions align with slots in planet 
pinion shafts and three attaching screw holes. 
(Fig. 7-485) 

13. Install three planet pinion shaft lock plate 
screws and lockwashers. (Fig. 7-486) 

REVERSE CLUTCH PISTON SEALS 

1. Examine reverse clutch piston outer seal. 
If nicked, torn or worn, remove seal. (Fig. 
7-487) 

Fig. 7-480 Installing Thrust Bearing 
2. Lubricate with transmission oil and install 

reverse clutch piston outer seal. (Fig. 7-487) 
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Fig. 7-482 Short Pinion Gear 

Fig. 7-483 Locking Needle Bearings 

Fig. 7-484 Installing Short Pinion Gear 

3. Examine reverse clutch piston inner seal. If 
nicked, torn or worn, remove seal. (Fig. 
7-488) 

4. Lubricate with transmission oil and install 
reverse clutch piston inner seal. (Fig. 7-488) 

Fig. 7-485 Installing Lock Plate 

Fig. 7-486 Installing Lock Plate Screws 

Fig. 7-487 Reverse Piston Outer Seal 
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Fig. 7-488 Reverse Piston Inner Seal 

Fig. 7-489 Installing Case Bushing 

5. Examine cushion ring. If nicked, torn or 
worn, replace ring. 

ASSEMBLY 

Before starting to assemble the transmission, 
make certain that all parts are absolutely clean. 
Keep hands and tools clean to avoid getting dirt 
into assembly. If work is stopped before assem
bly is completed, cover all openings with clean 
cloths. 

All moving parts should be given a light coating 
of transmission oil before installation. Thrust 
washers may be held in place with petroleum 
jelly, sparingly applied. 

Fig. 7-490 Installing Parking Lock 

Replace all " O " rings, gaskets and oil seals 
that are removed. 

Use care to avoid making nicks or burrs on 
parts, particularly at bearing surfaces and sur
faces where gaskets are used. 

Tighten all parts evenly and in proper sequence 
to avoid distortion of parts and leakage at gaskets 
and other joints. Use a reliable torque wrench to 
tighten all bolts and nust to specified torque and 
in the specified sequence. 

INSTALLING RANGE SELECTOR LEVER, SHAFT 
A N D P A R K I N G LOCK ACTUATOR 

1. Install case bushing, make certain split on 
bushing is opposite notch in case. (Fig. 7-489) 

Fig. 7-491 Installing Selector Lever 
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2. Retain parking lock pawl and spring in case 
with parking lock pawl shaft. Position spring 
as shown. (Fig. 7-490) 

NOTE: Make certain parking pawl shaft is 
bottomed in its bore in case. 

3. With a twisting motion, insert outer range 
selector lever into case. (Fig. 7-491) Use 
new seal with lip of seal towards case. 

4. Assemble park lock actuator assembly to 
inner park lock and range selector. (Fig 
7-492) 

RETAINER RING^ 

PARK LOCK 
ACTUATOR. ^ 
ASSEMBLY ^ | | S g 

% 

m 
INNER PARK LOCK 

/ A N D RANGE 
\/ SELECTOR LEVER 

Fig. 7-492 Assembling Actuator 

Fig. 7-493 Installing Actuator and 
Selector Assembly 

5. Install inner park lock and range selector a s 
sembly to outer range selector lever. Install 
nut on range selector lever. (Fig. 7-493) 

NOTE: Make certain longest end on range 
selector lever is to the bottom of t rans
mission. 

6. Slide outer range selector lever into case and 
tighten nut using a 9/16" wrench. (Fig. 7-494) 

Fig. 7-494 Installing Outer Range 
Selector Lever 

Fig. 7-495 Installing Retainer 

Fig. 7-496 Installing Parking Lock Bracket 

7. Install range selector shaft retainer. (Fig. 
7-495) 

8. Install parking bracket to transmission case. 
Torque bolts 8 to 12 ft. lbs. (Fig. 7-496) 
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Fig. 7-497 Installing Reverse Clutch Piston 
Outer Seal 

Fig. 7-498 Installing Reverse Clutch Piston 
Inner Seal 

If outer range selector lever was removed, 
install nut and torque to 20 to 30 ft. lbs. 

INSTALLING REVERSE CLUTCH 

1. Lubricate with transmission oil and install 
reverse clutch piston outer seal. (Fig. 7-497) 

2. Lubricate with transmission oil and install 
reverse clutch piston inner seal. (Fig. 7-498) 

3. Install cushion ring. (Fig. 7-498) 

4. With transmission in vertical position, install 
the reverse clutch piston into case. Tap pis
ton with hammer handle to make certain 
piston is seated in case. (Fig. 7-499) 

Fig. 7-499 Installing Reverse Clutch Piston 

Fig. 7-500 Installing Return Springs 

5. Install 17 clutch piston return springs. (Fig. 
7-500) 

6. Position piston return seat on piston return 
springs. Place snap ring on return seat so 
that ring may be easily installed when seat 
is compressed with tool. (Fig. 7-501) 

7. Using J-21420-1 and J-21420-2, compress 
piston return seat so snap ring may be in
stalled with J-5586 Pliers as spring retainer 
is compressed. (Fig. 7-502) 

NOTE: Make certain inner edge of seat 
does not hang up on snap ring groove. 



Fig. 7-501 Installing Return Seat 

Fig. 7-502 Installing Snap Ring 

8. Align notches on the steel driven plates. In
stall the steel driven plates and lined drive 
plates alternately, beginning with a steel 
driven plate. The notched lug on each driven 
plate goes in the five o'clock groove in case. 
(Fig. 7-503) 

NOTE: Cars equipped with L-6 engines 
have four driven and four drive plates. Cars 
with 330 cu. in. V-8 engines have five driven 
and five drive plates. Cars with 400 cu. in. 
V-8 engines have six driven and six drive 
plates. 

9. Install reverse clutch pressure plate with the 
identification mark being installed in the five 
o'clock groove in case. (Fig. 7-504) 

10. Install reverse clutch pack snap ring. (Fig. 
7-505) 
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Fig. 7-503 Installing Reverse Clutch Pack 

Fig„ 7-504 Installing Pressure Plate 

Fig. 7-505 Installing Snap Ring 

INSTALLING PLANETARY GEAR SET 

1. Install thrust bearing race with a lip, needle 
bearing and then a second plain thrust bearing 
race to the rear face of the planetary gear 
set. Retain with grease. (Fig. 7-506) 
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Fig. 7-506 Installing Thrust Bearing 

Fig. 7-507 Installing Reverse Ring Gear 

Fig„ 7-508 Installing Planet Carrier 

2. Install reverse ring gear into case. (Fij 
7-507) 

3. Install planetary gear set into case. (Fig 
7-508) 

Fig. 7-509 Installing Low Servo 

Fig. 7-510 Installing Low Servo Cover O i l Seal 

INSTALLING L O W SERVO 

1. Install low servo piston assembly into case. 
(Fig. 7-509) 

2. Install low servo cover oil seal. (Fig. 7-510) 

3. Install low servo cover to case. (Fig. 7-511) 

NOTE: If a new servo cover is installed, 
transfer the information stamped on the orig
inal cover. 

4. Compress the low servo cover with J-21495 
and install retaining snap ring. (Fig. 7-512) 
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Fig. 7-511 Installing Low Servo Cover 

Fig. 7-512 Installing Snap Ring 

INSTALLING LOW BAND 

1. With transmission in vertical position, install 
band adjusting screw into case. (Fig. 7-513) 

2. Install low band into case. (Fig. 7-514) 

3. Figure 7-515 illustrates the proper position
ing of the low band apply strut and band ad
justing screw anchor strut. 

4. Install low band apply 'Strut and band adjusting 
screw strut. After both struts have been in
stalled, tighten low band adjusting screw 
enough to prevent struts from falling out. 
(Fig. 7-516) 

INSTALLING FORWARD CLUTCH ASSEMBLY 

Fig. 7-513 Installing Low Band Adjusting Screw 

Fig. 7-514 Installing Low Band 

Fig. 7-515 Positioning Band Apply Strut 

1. Install forward clutch assembly, turning 
slightly to engage low sun gear with planet 
pinions. (Fig. 7-517) 

INSTALLING OIL PUMP GUIDE PIN, GASKET 
AND OIL PUMP ASSEMBLY 

NOTE: If the previously recorded pump end 
play clearance was within specifications and if 



' -3/2 Jetaway 33 through 52 Series 

Fig. 7-516 Installing Band Apply Strut 

Fig. 7-517 Installing Forward Clutch 

Fig. 7-518 Installing Selective Washer 

any of the units that affect the end play were not 
changed, it will not be necessary to recheck the 
end play. 

Fig. 7-519 Installing Oi l Sealing Rings 

Fig. 7-520 Installing O i l Pump to Case Seal 

1. Install selective fit washer to pump cover 
hub. (Fig. 7-518) 

2. Install two pump cover to clutch drum oil 
sealing rings. (Fig. 7-519) 

3. Install oil pump to case seal. (Fig. 7-520) 

4. Install guide pins and new pump gasket. (Fig. 
7-521) 

5. Install input shaft oil rings. (Fig. 7-522) 

6. Install input shaft into oil pump; then install 
pump into case. Apply a thin coat of oil around 
edge of pump. (Fig. 7-523) 

7. Remove guide pins and install eight retaining 
bolts (with new " O " rings under head). (Fig. 
7-524) 
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Fig. 7-521 Installing O i l Pump Guide Pins and Gasket Fig. 7-524 Installing Pump 

Fig. 7-522 Installing O i l Rings 

Fig. 7-525 Installing Pump Attaching Bolts 

Fig. 7-523 Installing Input Shaft 

8. Tighten bolts evenly and torque 16 to 24 ft. 
lbs. (Fig. 7-525) 

9. Check forward clutch to oil pump clearance 
as follows: 

Fig. 7-526 O i l Pump End Play Check 

a. Position a dial indicator on the end of the 
input shaft. (Fig. 7-526) 

b. Push the input shaft rearward and zero 
the dial indicator. 
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Fig. 7-527 Low Band Adjustment 

Fig. 7-528 Low Band Lock Nut 

c. Pry the output shaft forward and read the 
dial indicator. The reading should be be
tween .007" and .051". 

Fig. 7-529 Installing Adjusting Screw Cap 

d. If the end play is not within specifications, 
remove the oil pump and with a microm
eter, determine the thickness of the se
lective thrust washer and replace with the 
proper selective thrust washer to bring it 
within specifications. Thrust washers are 
available in three sizes: 

.059" - .063" 

.077" - .081" 

.095" - .099" 

These washers have no identification other 
than the part numbers on the packages. 

Fig. 7-530 Installing Gear Retainer 

L O W BAND ADJUSTMENT Fig. 7-531 Installing Speedometer Drive Gear 
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Fig. 7-532 Removing Rear Bearing Retainer Bushing 

Fig. 7-533 Installing Rear Bearing Retainer Bushing 

1. While rotating output shaft, adjust low band 
by first tightening adjusting screw to 40 in. 
lbs. torque. (Fig. 7-527) 

2. Back off band adjusting screw four turns and 
lock nut. (Fig. 7-528) 

3. Install adjusting screw cap. (Fig. 7-529) 

INSTALLING SPEEDOMETER D R I V I N G GEAR 

«». 
1. Place retainer into hole in output shaft. (Fig 

7-530) 

2. Align slot in speedometer drive gear with 
retainer clip. (Fig. 7-531) 

REAR BEARING RETAINER OIL SEAL AND 
BUSHING 

Removal and Installation 

1. Remove the rear bushing as shown in Fig. 
7-532. 

2. Using Drive Handle J-8092 and Installer 
J-21424, install rear bearing retainer bush
ing. (Fig. 7-533) 

3. Remove the rear bearing oil seal as shown 
in Fig. 7-534. 

4. Install output shaft to rear bearing retainer 
oil seal using Installer J-21426. (Fig. 7-535) 

Fig. 7-534 Removing O i l Seal 

Fig. 7-535 Installing Oi l Seal 

Installing Rear Bearing Retainer 

NOTE: An additional seal is used on the output 
shaft of 52 Series. 
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Fig. 7-536 Installing Rear Bearing Retainer 
to Case Seal 

Fig. 7-537 Installing Rear Bearing Retainer 

Fig. 7-538 Installing Speedometer Driven Gear 

1. Install rear bearing retainer to case oil seal. 
(Fig. 7-536) 

2. Install rear bearing retainer to case and in
stall four retaining bolts. Torque bolts to 
35 ft. lbs. (Fig. 7-537) 

S P E E D O M E T E R D R I V E N 
G E A R SLEEVE RETAINEI 

Fig. 7-539 Installing Speedometer Driven Gear Retainer 

Fig. 7-540 Installing Valve Body Gasket 

INSTALLING SPEEDOMETER DRIVEN 
GEAR ASSEMBLY 

1. Install speedometer driven gear assembly 
into rear bearing retainer. (Fig. 7-538) 

2. Install speedometer driven gear sleeve r e 
tainer. Torque bolt to 12 ft. lbs. (Fig. 7-539) 

INSTALLING VALVE BODY 

1. With transmission in horizontal position, in
stall valve body to plate gasket. (Fig. 7-540) 

2. Install valve body plate. (Fig. 7-540) 

3. Install manual control valve and link into 
valve body assembly. (Fig. 7-541) 

4. Install manual control valve link into park, 
lock and range selector inner lever. (Fig. 
7-542) 
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Fig. 7-541 Installing Valve Body Plate Fig. 7-543 Installing Valve Body Attaching Bolts 

Fig. 7-542 Installing Link 

5. Install 11 valve body to case retaining bolts. 
Torque bolts to 12 ft. lbs. (Fig. 7-543) 

6. Install the oil channel support plate. Torque 
bolts to 12 ft. lbs. (Fig. 7-544) 

7. Before installing spring detent assembly, note 
routing of solenoid wires. Install spring de
tent assembly. Torque bolt to 12 ft. lbs. 
(Fig. 7-545) 

8. Install case connector into case. (Fig. 7-546) 

9. Install detent solenoid wire to connector. 
(Fig. 7-547) 

10. Install solenoid connector to case connector. 
(Fig. 7-543) 

11. Install oil strainer pipe to case seal. 

Fig„ 7-544 Installing Oi l Channel Support Plate 

Fig. 7-545 Installing Spring and Detent Assembly 
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Fig. 7-546 Installing Case Connector 

Fig. 7-547 Installing Detent Solenoid Wire 

Fig. 7-549 Installing Oi l Strainer 

Fig. 7-550 Installing O i l Pan and Gasket 

Fig. 7-548 Installing Solenoid Connector 
to Case Connector Fig. 7-551 Installing Governor Assembly 
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Fig. 7-552 Installing Governor Cover 

Fig. 7-553 Installing Modulator Valve 

Fig. 7-554 Installing Vacuum Modulator 

12, Install strainer into transmission case0 (Fig. 
7-549) 

13. Install oil pan gasket and pan. Torque bolts 
to 12 ft. lbs. (Fig. 7-550) 

INSTALLING G O V E R N O R 

1. Slide governor into its bore in case. Turn 
governor assembly so teeth on governor gear 
engage teeth on output shaft. (Fig. 7-551) 

2. Install governor gasket and cover to case. 
Torque bolts to 12 ft. lbs. (Fig. 7-552) 

INSTALLING V A C U U M M O D U L A T O R 

1. Slide front modulator valve into rear modu
lator valve; then install valve into case. 
(Fig. 7-553) 

2. Install case to vacuum modulator oil seal. 
Install modulator into case. (Fig. 7-554) 

3. Install vacuum modulator retainer. Install 
retainer so tang points toward vacuum modu
lator. Torque bolts to 12 ft. lbs. (Fig. 7-555) 

Fig. 7-555 Installing Vacuum Modulator Retainer 

Fig. 7-556 Installing Tool J-21369 

CHECKING C O N V E N T O R 

1. Check converter for leaks as follows: 
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Fig. 7-557 Installing Tool J-2J371-8 

Fig. 7-558 Installing Tool J-21371-3 

Fig. 7-559 Converter Holding Tool 

a. Install available Tool J-21369 and tighten 
(Fig. 7-556) 

b. Fill converter with air; 80 psi. 

c. Submerge in water and check for leaks. 

2. Check converter end clearance as follows: 

a. Install available Tool J-21371-8 and tighten 
brass nut. (Fig. 7-557) 

b. Install available Tool J-21371-3 and tighten 
hex nut. (Fig. 7-558) 

c. Install dial indicator set at zero. 

d. Loosen hex nut. When nut is fully loosened, 
the reading obtained on the dial indicator 
will be converter end clearance. End 
clearance should be less than .050". 

3. Install converter. 

4. Install Converter Holding Tool J-21654 (Fig 
7-559) 

DIAGNOSIS 

D I A G N O S I S SEQUENCE 

1. Check and correct oil level. 

2. Check and correct detent and idle stator 
switches. 

3. Check and correct vacuum line and fittings. 

4. Check and correct manual linkage. 

5. Road test car. 

a. Install oil pressure gauge. 

b. Road test using all selective ranges, noting 
when discrepancies in operation or oil 
pressure occur. 

c. Attempt to isolate the unit or circuit in
volved in the malfunction. 

d. If engine performance indicates an engine 
tune-up is required, this should be per
formed before road testing is completed or 
transmission correction attempted. Poor 
engine performance can result in rough 
shifting or other malfunctions. 

OIL CHECKING PROCEDURES 

Before diagnosis of any transmission complaint 
is attempted, there must be an understanding of 
oil checking procedures and what appearance the 
oil should have. Many times a transmission mal
function can be traced to low oil level, improper 
reading of dipstick or oil appearance; therefore, 
a careful analysis of the condition of oil and the 
level may eliminate needless repairs. 

When checking oil level, the following procedure 
should be observed to obtain the most accurate 
reading. 
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1. Bring transmission oil to operating tempera
ture of 170°F. Usually driving five miles with 
frequent stops and starts will bring the t rans
mission to operating temperature. Before oil 
is checked, the selector lever should be 
moved through all driving ranges. 

NOTE: Prior to road testing car, oil level 
must be visible on dipstick. 

2. Oil level must be checked with the selector 
lever in " P a r k " or " N " position ONLY, 
engine running and the vehicle on LEVEL 
surface. 

NOTE: If oil level is checked in any other 
driving range, a lower reading will result. 

3. Dipstick should always be inserted into the oil 
filler tube positioned so that the oil level in
dicator markings are toward the center of the 
car. 

Also, when the dipstick is removed, it should be 
noted whether the oil is devoid of air bubbles or 
not. Oil with air bubbles gives an indication of an 
air leak in the suction lines, which can cause 
erratic operation and slippage. Water in the oil 
imparts a milky, pink cast to the oil and can 
cause spewing. 

EXTERNAL OIL LEAKS 

Before attempting to correct an oil leak, the 
actual source of the leak must be determined. In 
many cases, the source of the leak can be de
ceiving due to "wind flow" around the engine and 
transmission. 

The suspected area should be wiped clean of all 
oil before inspecting for the source of the leak. 
Red dye is used in the transmission oil at the 
assembly plant and will indicate if the oil leak 
is from the transmission. 

The use of a black light to locate the point at 
which the oil is leaking is helpful. Comparing the 
oil from the leak to that on the engine or t rans
mission dipstick, when viewed by black light, will 
determine the source of the leak - engine or 
transmission. 

Oil leaks around the engine and transmission 
are generally carried toward the rear of the car 
by the air stream. For example, a transmission 
oil filler tube to case leak will sometimes appear 
as a leak at the rear of the transmission. In 
determining the source of a leak, proceed as 
follows: 

1. Degrease underside of transmission. 

3. Inspect for leak with engine running. 

4. With engine off, check for oil leaks due to the 
raised oil level caused by drain back. 

POSSIBLE POINTS OF OIL LEAKS 

Transmission Oil Pan Leak 

Attaching bolts not correctly torqued. 

Improperly installed or damaged pan gasket. 

Oil pan gasket mounting face not flat. 

Rear Bearing Retainer 

Attaching bolts not correctly torqued. 

Rear seal assembly damaged or improperly 
installed. 

Square seal, extension to case, damaged or 
improperly installed. 

Porous casting. 

Case Leak 

Filler pipe " O " ring seal damaged or missing; 
misposition of filler pipe bracket to engine. 

Modulator assembly " O " ring seal damaged 
or improperly installed. 

Solenoid connector " O " ring seal damaged 
or improperly installed. 

Governor cover bolts not torqued, gasket dam
aged or leak between case face and gasket. 

Speedometer gear " O " ring damaged. 

Manual shaft seal damaged or improperly 
installed. 

Line pressure band release tap plug loose. 

Vent pipe (refer to Oil Comes Out Vent Pipe). 

Porous casting. 

Leak at Front of Transmission 

Front pump seal leaks. 

Seal lip cut. Check converter hub, etc. 

Bushing moved and damaged. Oil return hole 
plugged. 

2. Road test to get unit at operating temperature. No oil return hole. 
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Front pump attaching bolts loose or bolt " O " 
rings damaged or missing. 

Front pump housing " O " ring damaged or cut. 

Converter leak in weld area. 

Porous casting (pump). 

Oil Comes Out Vent Pipe 

Transmission overfilled. 

Water in oil. 

Foreign material between pump and case or 
between pump cover and body. 

Case - porous near converter bosses. Front 
pump cover or housing oil channels shy of stock 
near breather. 

Pump to case gasket mispositioned. 

Case Porosity Repair 

Leaks caused by case porosity can be repaired 
with the transmission in the car by using the 
following procedures: 

1. Road test and bring the transmission to op
erating temperature, approximately 170°. 

No Drive in Any Selector Position 

Erratic Operating and Slippage (Light to Medium 
Acceleration) 

2. Raise car, with engine running, to locate 
source of oil leak. Check for leaks in low, 
drive, and reverse. 

NOTE: Use of a mirror is helpful in find
ing leaks. 

3. Shut engine off and thoroughly clean area to be 
repaired with a suitable solvent and a brush -
air dry. 

NOTE: A clean, dry soldering acid brush 
can be used to clean the area and also to apply 
the epoxy cement. 

4. Using instructions of the manufacturer, mix a 
sufficient amount of epoxy, Par t No. 1360016, 
to make the repair. 

NOTE: Observe cautions in handling. 

5. While the transmission case is still HOT, 
apply the epoxy to the area to be repaired. 

NOTE: Make certain the area to be r e 
paired is fully covered. 

6. Allow cement to cure for three hours before 
starting engine. 

7. Road test and check for leaks. 

Check oil level. 

Check oil pressure. 

Check manual shift linkage adjustment. 

Check internal linkage. 

Check for defective pressure regulator valve. 

Check for pressure regulator valve retaining ring 
out of groove. 

Check for defective front pump. 

Check suction pipe assembly for leaks. 

Check strainer pipe " O " ring. 

Low oil level. 

Check for defective modulator. 

TROUBLE DIAGNOSIS CHART 

PROBLEM PROBABLE REMEDY 
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TROUBLE DIAGNOSIS CHART (Cont'd.) 

PROBLEM 

Excessive Slip or Engine Flare on Coasting to a 
Stop or When Cornering 

Transmission Sluggish From a Standing Start 
(V-8 Only) 

No Reverse 

Slips (In Any Range) 

Harsh Neutral to Drive Shaft at Idle 

No Upshift 

PROBABLE REMEDY 

Check engine idle. 

Check for suction leak. 

Check low band adjustment. 

Check for proper modulator can assembly. See 
parts identification chart. 

Check pump cover to stator shaft for c ross-
leakage. (Fig. 7-560) 

Check for defective modulator can, no bellows 
load. 

Check for leak at inner hole low servo piston 
assembly. 

Check idle stator switch. 

Check stator valve and solenoid. 

Check idle stator switch adjustment. 

Check reverse clutch piston seals. ,. j 

Check freedom of reverse clutch piston. 

Check for open feed lines to reverse clutch. (See 
Figs. 7-561 through 7-566) 

Loose stator valve body attaching bolts. Specifi
cation is 8 to 12 ft. lbs. 

Refer to "Erra t ic Operation and Slippage" and 
"All Plates Burned" problems. 

Check vacuum line connections. 

Check engine idle speed. 

On "no upshift" complaints, road test car or 
check on a twin post host by accelerating slowly 
to approximately 65 mph. If a shift occurs at 
approximately 65 mph, look for: 

1. Open detent solenoid. 

2. Loose detent solenoid attaching bolts. 

3. Stuck detent valve. 

4. No vacuum to modulator. 
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TROUBLE DIAGNOSIS CHART (Cont'd.) 

PROBLEM 

No Upshift (Cont'd.) 

Long Shift Time - Shift Does Not Have Positive 
Engagement 

Late Upshift 

Upshifts-Downshifts Erratic 

No Wide Open Throttle Downshift 

PROBABLE REMEDY 

If "no shift" occurs, look for: 

1. Governor. 

2. Stuck shift valve or shift control valve. 

If transmission has "no upshift" cold but is 
satisfactory when warm, look for sticky shift 
valve or shift control valve and improper bolt 
torque. 

Check for leak in clutch circuit. 

Check valve body port between modulator boost 
and clutch feed in shift valve bore. 

If foreign material in oil pan indicates a clutch 
failure, replace clutch plates and necessary parts. 

Check vacuum line connections. 

Stuck detent valve. 

Open detent solenoid or loose solenoid attaching 
bolts. 

Sticky shift valve. 

Check governor assembly. 

If upshifts occur late cold, but are satisfactory 
warm, check for no roll pin in governor pinion 
or improper valve body bolt torque. 

Refer to GOVERNOR DRIVEN GEAR. 

Check for crossed solenoid wires. (V-8 Only) 

Check detent control switch adjustment and con
tinuity in wiring. 

Check for stuck detent valve and shift valves. 

Check orifice in detent valve. 

Check solenoid on valve body. 
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f i g . 7 -560 Check ing For Leak Between Pump Cover 
and Staror Shaft 

F ig . 7-561 Case O i l Passage Iden t i f i ca t ion 

F ig . 7 -563 Pump Body O i l Passages 

F ig . 7 -564 O i l Passages in Rear 
Face of Pump Cover 

F ig . 7-562 Pump Cover O i l Passages 

F ig . 7 -565 O i l Passages in Case 
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TROUBLE DIAGNOSIS CHART (Cont'd.) 

PROBLEM 

Engine Flares on Wide Open Throttle Downshift 

Delayed Engagement of Manual Low 

No Stator Action (V-8 Only) 

Oil Spews Out Breather 

Drive Clutch Plates Burned. (Usually Low Band 
and Reverse Clutch Good) Will Cuase Engine 
Flare-Up 

Drive Clutch Plates, Low Band and Reverse 
Clutch Plates All Burned. Engine Will Flare 
On Wide Open Throttle Downshift 

PROBABLE REMEDY 

Check low band adjustment. 

Check for restriction in vacuum line or fitting to 
transmission. 

Check for correct valve body plate. 

Check freedom of two-piece modulator valve. 

Check stator idle and detent control switch ad
justments and wiring. 

Check stator solenoid and stator valve. 

Check stator bushings for excessive wear and 
scoring. 

Check reaction shaft bushing for extreme wear 
and scoring. 

Check front oil seal ring on input shaft. 

High oil level. 

Water in oil. 

Chip or burr between pump cover and housing or 
between complete pump assembly and case. 

Direct leak from front pump pressure line into 
vent chamber. 

Check for leakage in clutch circuit. 

Check ball in forward clutch drum. 

Check lines in front pump cover and stator shaft 
assembly. 

Plug in pump cover assembly missing. 

Clutch piston seals. 

Clutch feed oil rings. 

Check for proper number of clutch plates and 
correct piston. 

Check the following causes of low maximum line 
pressure. 

1. Modulator can load check. (Fig. 568) 
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TROUBLE DIAGNOSIS CHART (Cont'd.) 

PROBLEM 

Drive Clutch Plates, Low Band and Reverse 
Clutch Plates All Burned. Engine Will Flare 
On Wide Open Throttle Downshift (Cont'd.) 

PROBABLE REMEDY 

2. Check for proper modulator can. See Parts 
Identification Chart. 

3. Check modulator valve and bore in case for 
freedom or movement. 

4. Check freedom of boost valve in front pump 
regulator. 

Valve body bolts loose. 

Low oil level. 

Fig. 7-566 Valve Body Plate 

Fig. 7-567 Valve Body Passages 

Fig. 7-568 Checking Modulator Can Assembly 

Fig. 7-569 Checking For Plug in Pump Cover 
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TRANSMISSION PRES5SURE CHECKS 

MAXIMUM MAIN LINE PRESSURE CHECKS ere to be made in the garage bay 
with the vacuum modulator line disconnected and plugged. The engine speed set 
at 1000 rpm. 

A 
L 
T 
I 
T 
U 
D 
E 
SEA LEVEL 

2,000 FT. 
5,000 FT. 

10,000 FT. 

Barometric 
Pressure 

(in. hg.) At 
Standard 

Conditions* 

29.29 
27.82 
24.89 
20.58 

Model 
LC 

L-6 - 250 Cu. In. 
Vacuum Modulator 
Part No. 1367032 

Model 
ML, MK, MT 

V-8 - 330 Cu. In. 
Vacuum Modulator 
Par t No. 8623365 

Model 
NJ 

V-8 - 400 Cu. In. 
Vacuum Modulator 
Part No. 8623365 

D & L 
±4 PSI 

R 
±6 PSI 

D & L 
±4 PSI 

R 
±6 PSI 

D & L 
±4 PSI 

R 
±6 PSI 

152 
144 
131 
114 

218 
206 
189 
164 

161 
153 
140 
123 

231 
218 
201 
177 

166 
157 
145 
127 

237 
225 
208 
183 

MINIMUM LINE PRESSURE CHECKS are to be made while road testing car. The 
vacuum modulator line connected. Engine and/or car speed as shown in note 
below.** 

MINIMUM LINE PRESSURE CHECKS FOR ALL MODELS REGARDLESS OF 
VACUUM MODULATOR USED. (Pressures not affected by Altitude or Barometric 
Pressure) 

Park, Neutral and Drive 60 ± 2 psi 
Low 90 ± 4 psi 
Reverse 93 ± 4 psi 

*Line pressures vary 3.5 psi for each 1 in. hg. change in Barometric Pressure. 
**Minimum line pressure checks to be made as follows; 

1. Drive --20-40mph coast with foot off throttle. Park and Neutral can be checked at 1000 rpm. 
2. Low --20-40 mph coast with foot off throttle. 
3. Reverse -coast with foot off throttle. 

NOTE: PRESSURE TAP IS LOCATED BESIDE THE LOW SERVO COVER. 



33 through 52 Series Jetaway 7-389 



7-390 Jetaway 33 through 52 Series 

J-3289-20 - HOLDING FIXTURE BASE 
J-8763 - HOLDING FIXTURE 
J-21368 - PUMP BODY TO COVER ALIGNMENT BAND 
J-21420-1 
J-21420-2 " R E V E R S E CLUTCH SPRING COMPRESSOR 
J-7004 - SLIDE HAMMER 
J-2619 - SLIDE HAMMER 
J-5586 - SNAP RING PLIERS 
J-9578 - SPEEDO GEAR REMOVER 
J-21371 - CONVERTER END PLAY CHECKING FIXTURE 
J-21361 - CHECK VALVE SEAT REMOVER 
J-21558 - CHECK VALVE SEAT INSTALLER 
J-21547 - MODULATOR LIMIT VALVE SPRING COMPRESSOR 
J-9534 - PLANET CARRIER BUSHING REMOVER 
J-21421 - SPEEDO GEAR INSTALLER 
J-8001 - DIAL INDICATOR SET 
J-21366 - CONVERTER HOLDING STRAP 
J-4880 - SNAP RING PLIERS 
J-2590 - FORWARD CLUTCH SPRING COMPRESSOR 
J-9738 - OUTER SHIFT LEVER SEAL INSTALLER 
J-21359 - OIL PUMP SEAL INSTALLER 
J-21426 - CASE EXTENSION OIL SEAL INSTALLER 
J-8093 - DRIVE HANDLE 
J-21424 - BUSHING SET 
J-1313 - FT. LB. TORQUE WRENCH 
J-5853 - IN. LB. TORQUE WRENCH 
J-21369 - CONVERTER PRESSURE CHECK FIXTURE 
J-21465-17 - PUMP BODY BUSHING REMOVER AND INSTALLER 

F i g . 7 - 5 7 0 Too ls 
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TORQUE CHART 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may 
be 10% below that specified. 

APPLICATION FT. LBS. 

Case to Cylinder Block 40 

Converter Cover Pan to Transmission Case . 12 

Oil Cooler Pipes to Transmission Case 35 

Oil Cooler Pipes to Radiator 30 

Nut for Low Band Adjusting Screw 30 

Pump Body to Pump Cover . 24 

Valve Body Assembly to Transmission Case „ 12 

Solenoid Valve to Valve Body 12 

Vacuum Modulator to Transmission Case 12 

Pump Assembly to Transmission Case 24 

Rear Bearing Retainer to Transmission Case 35 

Oil Pan to Transmission Case 16 

Speedo Sleeve Retainer to Bearing Retainer 10 

Governor Cover to Transmission Case 12 
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3-Speed Manual Transmission 7-601 

MANUAL TRANSMISSION 

33 THROUGH 58 SERIES 

CONTENTS OF SECTION 

THREE-SPEED TRANSMISSION 
33 THROUGH 38 SERIES 

Subject Page 

GENERAL DESCRIPTION 7-601 
MAINTENANCE AND ADJUSTMENTS . . 7-602 

SHIFT LINKAGE ADJUSTMENT . . . . 7-602 
REAR BEARING RETAINER OIL 

SEAL REPLACEMENT 7-602 
SPEEDOMETER DRIVEN GEAR . . . . 7-602 
TRANSMISSION SIDE COVER 7-603 

MAJOR SERVICE OPERATIONS 7-604 

GENERAL DESCRIPTION (Fig. 7 -601) 

A 3-speed transmission synchronized in all 
forward gears is used as standard equipment. 
This transmission incorporates all helical gears 
which are machined from drop forged steel gear 
blanks, heat treated and shot peened for strength 
and long life. The shafts are machined from high 
grade steel, heat treated and ground to close 
limits. 

Subject Page 

REMOVAL 7-604 
INSTALLATION 7-604 

MAIN DRIVE GEAR SEAL 
REPLACEMENT 7-604 
DISASSEMBLY 7-604 
ASSEMBLY 7-610 

SPECIFICATIONS 7-615 
SPECIAL TOOLS 7-616 

The rea r end of the clutch gear is supported 
by a heavy-duty ball bearing at the front end of 
the transmission case and is piloted at its front 
end in an oil impregnated bushing, mounted in 
the engine crankshaft on the L-6 and in a ball 
bearing on the V-8. The front end of the main-
shaft is piloted in a roller bearing set into the 
hollow end of the clutch gear and the rear end is 
carried by a ball bearing. 

THREE-SPEED HEAVY-DUTY TRANSMISSION ( M l 3 & M l 4 ) 

52 THROUGH 58 SERIES 

33 THROUGH 38 SERIES (OPTION) 

Refer to Page 7 - 6 1 7 

FOUR-SPEED TRANSMISSION ( M 2 0 & M21 ) 

33 THROUGH 58 SERIES 

Refer to Page 7 - 6 3 2 

CLUTCH 

ALL SERIES 

Refer to Page 7 - 6 5 1 

THREE-SPEED TRANSMISSION 
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F ig . 7-601 Three Speed Transmission Assembly 

The countergear is carried on roller bearings 
at both ends while thrust is taken on thrust 
washers located between each end of gear and 
the case. An anti-rattle plate and two damper 
springs are retained to the countergear by three 
rivets. 

The reverse idler gear is carried on a bronze 
bushing. 

Gearshifting is manual through shift control 
rods to the transmission. Shifting is accom
plished by two rotating cranks which directly 
engage the gears to be shifted, thus affording a 
highly efficient mechanical action. 

4. With the transmission levers in the neutral 
position, tighten the swivel nuts to 23 ft. lbs. 
torque. 

5. Loosen the knurled nut and remove Tool 
J-21856. Make sure the neutral positions be
tween first and reverse and second and third 
are exactly in line. If not, readjust one rod 
to bring them in line. 

6. Check shift operation with the engine off. 
Start engine and recheck. 

REAR BEARING RETAINER OIL SEAL 

MAINTENANCE AND ADJUSTMENTS 

Shift Linkage Adjustment 

The shift linkage is attached as shown in Fig. 
7-602. To adjust, proceed as follows: 

1. Position the transmission in neutral. 

2. Loosen the swivel nuts on the shift rods at 
the transmission. Be sure shift rods are free 
to move in the swivels. 

3. Loosen the knurled nut on Tool J-21856 and 
position base of tool in the slot provided in 
the mast jacket so the alignment rod enters 
the holes in the first and reverse lever and 
the interlock pawl. (Fig. 7-603) Tighten the 
knurled nut. 

Remove and Install 
(With Propeller Shaft Removed) 

1. Remove oil seal by prying seal from bearing 
retainer. 

2. Coat outside diameter of new seal sparingly 
with Sealer Part No. 1050026. Apply lubricant 
Part No. 1050169 to the sealing lip of seal. 

3. Drive seal into the rear bearing retainer 
using Seal Installing Tool J-5395 until seal 
is fully seated. (Fig. 7-604) 

SPEEDOMETER DRIVEN GEAR 

Disconnect speedometer cable, remove lock 
plate to housing bolt and lockwasher and remove 
lock plate. Insert screwdriver in lock plate slot 
in fitting and pry fitting, gear and shaft from 
housing. Pry " O " ring from groove in fitting. 



3-Speed Manual Transmission 7-603 

Install new " O " ring in groove in fitting. Coat 
" 0 " ring and driven gear shaft with transmission 
lubricant and insert shaft. 

Hold the assembly so slot in fitting is toward 
lock plate boss on housing and install in housing. 
Push fitting into housing until lock plate can be 
inserted in groove and attach to housing. 

Fig. 7-602 Shift Linkage 

TRANSMISSION SIDE COVER 

Removal and Installation 

1. Disconnect shift rods from levers. 

2. Remove cover assembly from transmission. 

3. Remove outer shifter lever retainer nuts and 
washers and pull levers from shafts. 

4. Remove snap ring. This will allow removal 
of shifter shaft, fork assembly and cam as 
sembly, or interlock, from cover. 

5. Replace necessary parts. Coat shift shaft 
" O " ring seal with transmission lubricant 
before installing in cover. Install shifter 
interlock retainer and bend tabs on locks 
after installing nuts. 

Fig. 7-603 Shift Lever Positioning Fig. 7-604 Installing Rear Seal 
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Fig. 7-605 Front Seal 

6. Install 2-3 spring washer, outer shifter 
levers, washers and retainer screws. 

7. With transmission gears in neutral and shifter 
forks in neutral, install cover to transmission 
using a new gasket. Coat screws with 1050026 
Sealer or equivalent. Tighten remaining cap 
screws to 18 ft. lbs. torque. 

8. Attach shift rods to shifter levers. 

9. Fill transmission with transmission lubricant 
as specified in Section 0 to level of filler plug. 

MAJOR SERVICE OPERATIONS 

Removal 

1. Disconnect throttle linkage from cowl bracket 
to prevent damage. 

2. Raise car. 

3. Remove propeller shaft. 

4. Disconnect shift rods from shift levers. 

5. Install Engine Support Bar BT-6424. 

6. Remove cross support bar to rear transmis
sion mount attaching bolts. 

7. Disconnect parking brake cables from cross 
support and remove cross support bar. 

NOTE: If equipped with dual exhaust, it 
may be necessary to disconnect the left hand 
exhaust pipe at the exhaust manifold to pro
vide clearance. 

8. Disconnect speedometer cable. 

9. Remove transmission upper attaching bolts. 
Install aligning studs such as J-1126. 

NOTE: Ali gning studs must be used to 
support transmission to prevent distortion of 
the clutch driven plate hub when removing 
transmission. 

10. Remove transmission lower attaching bolts. 

11. Carefully slide transmission rearward and 
remove from car. 

Installation 

1. Inspect clutch pilot bearing and replace if 
necessary. 

2. Reverse removal procedure, using the fol
lowing specified torque ratings for the at
taching parts: 

a. Transmission to engine 65 ft. lbs. 
b. Exhaust pipe to exhaust 

manifold 15 ft. lbs. 
c. Cross support bar brack

ets to frame 35 ft. lbs. 
d. Cross support bar to rear 

transmission mount 50 ft. lbs. 
e. Propeller shaft U-bolt 

nuts 14 ft. lbs. 

Main Drive Gear Seal Replacement 

1. Remove transmission from car. 

2. Remove main drive gear bearing retainer 
and gasket. 

3. Remove seal from retainer by prying out 
with screwdriver. 

4. Center seal in retainer, spring side out, using 
Tool J-8615. Tap seal into place. (Fig. 7-605) 

DISASSEMBLY 

1. Remove side cover attaching screws and r e 
move side cover assembly and shift forks. 

2. Remove clutch gear bearing retainer. 

3. Remove clutch gear bearing to gear stem 
snap ring, then remove clutch gear bearing 
by pulling outward on clutch gear until a 
screwdriver or other suitable tool can be 
inserted between bearing large snap ring and 
case to complete removal. (Fig. 7-607) The 
clutch gear bearing is a slip fit on the gear 
and into the case bore. (This provides clear
ance for removal of clutch gear and mainshaft 
assembly.) 
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I . 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13: 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

Tanged Washer 
Spacer 
Bearing Rollers (27) 
Countergear 
Bearing Rollers (27) 
Spacer 
Tanged Washer 
Countershaft 
Key 
Bearing Retainer 
Gasket 
Seal 
Bearing Snap Ring 
Bearing Retaining Snap Ring 
Clutch Gear Bearing 
Transmission Case 
Clutch Gear 
Mainshaft Pilot Bearings (14) 
3rd Speed Blocker Ring 
Snap Ring 
2-3 Synchronizer Assembly 
Clutch Key Spring 
Clutch Hub 
2nd Speed Blocker Ring 
2nd Speed Gear 
Mainshaft 
Gasket 
Snap Ring 
Reverse Idler Gear 

30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 

Tanged Thrust Washer ™ • 
Reverse Idler Shaft J§ 
Key 
1st Speed Gear 
1st Speed Blocker Ring 
Clutch Hub 
1st Speed Synchronizer Assembly 
Snap Ring 
Reverse Gear 
Reverse Gear Thrust Washer 
Spring Washer 
Rear Bearing 
Snap Ring 
Speedometer Drive Gear 
Gasket 
Rear Bearing Snap Ring 
Case Extension 
Rear Oil Seal 
2nd and 3rd Shift Fork 
1st and Reverse Shift Fork 
2nd and 3rd Shifter Shaft 
1st and Reverse Shifter Shaft 
Seal 
Seal 
Snap Ring 
Detent Cam Spring 
Detent Cam 
Detent Cam 
Transmission Side Cover 
Clutch Key 

47 

Fig. 7-606 Three Speed Manual Transmission 
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MAIN DRIVE 
GEAR 

Fig. 7-607 Removing Clutch Gear Bearing 

4. Remove extension to case attaching bolts. 

5. Remove the reverse idler shaft snap ring. 

6. Remove clutch gear, mainshaft and extension 
assembly together through the rear case 
opening. 

7. Using snap ring pliers, expand the snap ring 
in the extension which retains the mainshaft 
rear bearing (Fig. 7-608) and remove the 
extension. 

8. Using J-22246 at the front of the countershaft, 
drive the shaft and its woodruff key out the 

Fig. 7-608 Removing Rear Bearing Retainer 

Fig. 7-609 Removing Countershaft 

rear of the case. (Fig. 7-609) Tool J-22246 
will now hold the roller bearings in position 
within the countergear bore. Remove the gear 
and bearings. 

9. Use a long drift or punch through the front 
bearing case bore and drive the reverse idler 
shaft and woodruff key through the rear of the 
case. (Fig. 7-610) 

10. Using snap ring pliers, remove the second 
and third-speed sliding clutch hub snap ring 
from mainshaft arid remove clutch assembly, 
second-speed blocker ring and second-speed 
gear from front of mainshaft. 

11. Remove rea r bearing snap ring from main-
shaft groove. 

12. Support reverse gear with suitable press 
plate and press on rear of mainshaft to r e 
move reverse gear, thrust washer, spring 
washer, rear bearing, snap ring and finally 
the speedometer drive gear from rear of 
mainshaft. (Fig. 7-611) 

NOTE: When pressing rear bearing, be 
careful to center gear, washers, bearings and 
snap ring on mainshaft before attempting to 
press off the speedometer drive gear. If-only 
speedometer gear is to be removed, refer to 
Fig. 7-612. 

13. Remove the first and reverse sliding clutch 
hub snap ring from mainshaft and remove the 
clutch assembly, first-speed blocker ring and 
first-speed gear from the rear of the 
mainshaft. 

CLEANING AND INSPECTION 

Transmission Case 

1. Wash the transmission thoroughly inside and 
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Fig. 7-610 Removing Reverse Idler Gear 

outside with cleaning solvent, then inspect 
the case for 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 

1. Wash the front and rear ball bearings thor
oughly in a cleaning solvent. 

2. Blow out bearings with compressed air. 

NOTE: Do not allow the bearings to spin, 
turn them slowly by hand. Spinning bearings 
will damage the race and balls. 

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 countergear bearing rollers 
should be inspected closely and replaced if they 
show wear. Inspect countershaft and reverse 
idler shaft at the same time, replace if necessary. 
Replace all worn washers. 

Gears 

1. 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. 

Fig. 7-611 Removing Reverse Gear and Rear Bearing 
NOTE: Reverse gear bushing is not serv

iced separately. 
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Fig. 7-612 Removing Speedometer Drive Gear 

3. Check both clutch sleeves to see that they 
slide freely on their hubs. 

Reverse Idler Gear Bushing 

The bushing used in the idler gear is pressed 
into the gear and finish bored in place. This in
sures the positive alignment of the bushing and 

Fig. 7-613 Countergear Assembly 

shaft as well as proper meshing of the gears. 
Because of the high degree of accuracy to which 
these parts are machined, the bushing is not 
serviced separately. 

Countergear Anti-Lash Plate 

Inspect the plate teeth for wear or other dam
age. The plate and two damper springs are 
retained to the countergear by three rivets. Dis
assembly is not recommended. (Fig. 7-613) 

REPAIRS 

Clutch Keys and Springs 

NOTE: The clutch hubs and sliding sleeves 
are a selected assembly and should be kept to
gether as originally assembled, but the keys and 
two springs may be replaced if worn or broken. 

Replacement 

1. Mark hub and sleeve so they can be matched 
upon reassembly. 
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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 po
sition (one on each side of hub), so all three 
keys are engaged by both springs. (Fig. 
7-614) The tanged end of each synchronizer 
spring should be installed into 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 
be opposite the fork slot in the sleeve when 
assembled. This groove indicates the end of 
the hub with a 1/16" greater recess depth. 

Extension Oil Seal or Bushing 

If bushing in rear of extension requires r e 
placement, remove seal and use Tool J-8092 and 
J-9575 to drive bushing into extension housing. 
Using the same tools, drive new bushing in from 
the rear . Coat ID of bushing and seal with t rans
mission lubricant, then install new oil seal using 
Tool J-5395. 

Main Drive Gear Oil Seal 

If the lip seal in the retainer needs replace-
ment, pry the old seal out and replace with a 
new seal using Installer Tool J-8615 or similar 
tool, until seal seats in its bore. (Fig. 7-605) 

ASSEMBLY 

NOTE: When installing new gaskets, do not 
coat with grease. 

Mainshaft (Fig. 7 -615) 

Turn the front of the mainshaft upward. Install 
the following components on the mainshaft. 

1. Install the second-speed gear 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 the synchronizing surface of 
the second-speed gear. All three blocker 
rings used in this transmission are identical. 

3. Install the second and third synchronizer 
assembly with the fork slot downward, press 
it onto splines on the mainshaft until it bot
toms out. Both synchronizer assemblies used 
in this transmission are identical. 

Fig. 7-614 Synchronizer Assembly 

ring align with the keys of the synchronizer 
assembly. 

4. Install synchronizer hub to mainshaft snap 
ring. Both synchronizer snap rings are 
identical. 

Turn the rear of the mainshaft upward. Install 
the following components on the mainshaft: 

5. Install the first-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 clutching teeth 
downward over synchronizing surface of the 
first-speed gear. 

7. Install the first and reverse synchronizer 
assembly with fork slot downward; press it 
onto splines on the mainshaft. 

NOTE: Be sure the notches of the blocker 
ring align with the keys of the synchronizer 
assembly. 

8. Install synchronizer hub to mainshaft snap 
ring. 

9. Install reverse gear with clutching teeth 
downward. 

10. Install reverse gear thrust washer (steel). 

11. Install reverse gear spring washer. 

12. Install rear ball bearing with snap ring slot 
downward; press onto mainshaft. 

NOTE: Be sure the notches of the blocker 13. Install rear bearing to mainshaft snap ring. 
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1. Clutch Gear 
2. Clutch Gear Bearing 
3. 3rd Speed Blocker Ring 
4. Mainshaft Pilot Bearings (14) 
5. Snap Ring 
6. 2-3 Synchronizer Assembly 
7. 2nd Speed Blocker Ring 
8. 2nd Speed Gear 
9. Shoulder (part of Mainshaft) 

10. 1st Speed Gear 

11. 1st Speed Blocker Ring 
12. 1st Speed Synchronizer Assembly 
13. Snap Ring 
14. Reverse Gear 
15. Reverse Gear Thrust Washer 
16. Spring Washer 
17. Rear Bearing 
18. Snap Ring 
19. Speedo Drive Gear 
20. Mainshaft 

Fig. 7-615 Mainshaft Layout 

14. Install speedometer drive gear using Tool 
J-21470. Drive gear on mainshaft until the 
upper face of the gear is 6" above upper face 
of rear bearing. 

This completes the assembly of the mainshaft. 

Assembly of Case Components 

1. Using Tool J-22246, load a row of roller 
bearings (27) a spacer and a bearing thrust 
washer at each end of the countergear. Use 
vaseline sparingly to hold them in place. 

2. Place countergear assembly through case 
rear opening along with a tanged thrust wash
er (tang away from gear) at each end and 
install countergear shaft and woodruff key 
from rear of case. 

NOTE: Be sure countershaft picks up both 

thrust washers and that the tangs are aligned 
with their notches in the case. 

3. Install reverse idler gear thrust washer, 
gear and shaft with its woodruff key from the 
rear of case. Be sure the thrust washer is 
between the gear and rear of case with its 
tang toward notch in case. Do not install 
idler shaft snap ring at this time. 

4. Using snap ring pliers, expand the snap ring 
in the extension and assemble extension over 
rea r of mainshaft and onto rear bearing. Seat 
snap ring in rear bearing groove. (Fig. 7-608) 

5. Load the mainshaft pilot bearings (14) into 
the clutch gear cavity with light grease and 
assemble the third-speed blocker ring onto 
the clutch gear clutching surface with its 
teeth toward the gear. 



6. Pilot the clutch gear, pilot bearings and third-
speed blocker ring assembly over the front 
of the mainshaft assembly. Do not assemble 
bearing to gear yet. 

NOTE: Be sure the notches in the blocker 
ring align with the keys in the 2-3 synchro
nizer assembly. 

7. Place extension to case gasket at rear of 
case and, from the rear of case, assemble 
the clutch gear, mainshaft and extension to 
case as an assembly. 

8. Install extension to case retaining bolts. 

9. Install front bearing outer snap ring to bear
ing and position bearing over stem of clutch 
gear and into front case bore. 

10. 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, and gasket positioned for 
free oil return. 

11. Install reverse idler gear retainer " E " ring 
to shaft. Be sure thrust washer tang engages 
notch in case. 

12. Shift synchronizer sleeves to neutral posi
tions and install cover, gasket and fork a s 
sembly to case. Be sure forks align with 
their synchronizer sleeve grooves. 

13. Tighten all bolts to specified torque. 

TRANSMISSION ALIGNMENT (Fig. 7-616) 

If transmission slips out of high gear, particu
larly at 50 mph and up, after all other probable 
causes have been corrected as outlined under 
DIAGNOSIS, the alignment of the engine crank
shaft pilot, clutch housing bore and the transmis
sion should be checked. 

A special tool on which is mounted a dial indi
cator is necessary to check the transmission 
rear bearing bore alignment. This tool may be 
made from a new, or good used, clutch gear which 
has a good bearing surface on the crankshaft pilot 
and front main bearing. 

The splines on the clutch gear shaft should be 
ground off so the shaft may be rotated in a clutch 
disc hub without interference when assembled in 
the car. Weld a piece of 1/4" rod 8" long in the 
mainshaft pilot bore. Assemble a good bearing 
on the shaft and secure it with clutch gear bear
ing nut. 

3-Speed Manual Transmission 7-611 

Fig. 7-616 Checking Transmission Alignment 

Procedure p 

1. Remove the transmission from the car and 
completely disassemble as outlined. 

NOTE: In any case where the clutch gear 
pilot or pilot bearing is excessively loose or 
worn, the pilot bearing should be replaced 
before checking the transmission rear bearing 
bore alignment by the dial indicator method. 

2. Install the case extension on the case and 
tighten the extension to case bolts securely. 

3. Carefully install the special tool with the dial 
indicator into the transmission case with the 
face of the indicator and the tracing finger 
to the rear of the transmission. Secure in 
place with a clutch gear bearing retainer. 

4. Carefully rotate the gear and make final ad
justment of the indicator with the tracing 
finger of the indicator in the center of the 
rear bearing bore in the case extension. 

5. Assemble the transmission case to the clutch 
housing and tighten the four transmission 
mounting bolts securely. 

NOTE: Be sure to clean off any paint or 
other foreign material on the mating faces 
of the clutch housing and transmission as 
any foreign material on these faces will 
change alignment. Also, check carefully for 
dings or burrs on these mating surfaces and 
remove carefully as necessary. 

6. Install transmission support and support to 
transmission mounting block bolts. 
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7. Remove the jack or other support from under 
the engine let the weight of the engine res t 
on the transmission mounting in the normal 
position. 

8. Dial indicate the transmission rear bearing 
bore and record the indicator readings in the 
12, 3, 6 and 9 o'clock positions, with the 
weight on the transmission mounting as out
lined above. 

NOTE: Start the reading at the 6 o'clock 
position then record the 9, 12 and 3 o'clock 
readings. 

9. Install temporary shims between the trans
mission case and the clutch housing at the 
bolt locations as necessary to bring mis
alignment at the transmission rear bearing 
bore to a maximum of .010" indicator read
ing in either the vertical or horizontal plane. 

NOTE: Installation of a .002" shim be
tween the transmission case and the clutch 
housing at two bolt locations opposite to the 

high indicator reading will change the trans
mission rea r bore reading approximately 
.003" to .004". 

10. After the position and quantity of shims has 
been determined and recorded, transmission 
case may be removed. 

NOTE: The clutch housing should then be 
marked, showing the position where shims 
are to be installed and the thickness of shims 
at each location. 

11. Inspect the clutching teeth of the clutch gear. 
Inspect the second and third-speed clutch 
gear and the internal clutching teeth on the 
high gear (forward end). If the teeth of either 
gears are worn or tapered due to long con
tinued previous disengagement, the gears 
should be replaced. Reassemble transmission. 

12. Install the transmission assembly to the 
clutch housing, using the correct number of 
shims at the proper locations as previously 
determined. 

DIAGNOSIS 

CONDITION AND CAUSE 

Slips Out of High Gear 

a. Transmission loose on clutch housing. 

b. Shift rods interfere with engine mounts or 
clutch throw-out lever. 

c. Shift linkage does not work freely; binds. 

d. Damaged mainshaft pilot bearing. 

e. Main drive gear bearing retainer broken 
or loose. 

f. Dirt between transmission case and clutch 
housing. 

g. Misalignment of transmission. 

Noisy in all Gears 

a. Insufficient lubricant. 

b. Worn countergear bearings. 

c. Worn or damaged main drive gear and 
countergear. 

d. Damaged main drive gear or mainshaft 
bearings. 

CORRECTION 

a. Tighten mounting bolts. 

b. Replace or bend levers and rods to elim
inate interference. 

c. Adjust and free up shift linkage. 

d. Replace pilot bearing. 

e. Tighten or replace main drive gear bearing 
retainer. 

f. Clean mating surfaces. 

g. Refer to TRANSMISSION ALIGNMENT. 

a. Fill to correct level. 

b. Replace countergear bearings and shaft. 

c. Replace worn or damaged gears. 

d. Replace damaged bearings or main drive 
gear. 
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CONDITION AND CAUSE 

Noisy in all Gears (Con't.) 

e. Worn or damaged countergear anti-lash 
plate. 

Noisy in High Gear 

a. Damaged main drive gear bearing. 

b. Damaged mainshaft bearing. 

Noisy in Neutral with Engine Running 

a. Damaged main drive gear bearing. 

b. Damaged mainshaft pilot bearing. 

c. Worn or damaged countergear anti-lash 
plate. 

d. Worn countergear bearings. 

Noisy in all Reduction Gears 

a. Insufficient lubricant. 

b. Worn or damaged main drive gear or 
countergear. 

Noisy in Second Only 

a. Damaged or worn second-speed constant 
mesh gears. 

b. W o r n o r damaged countergear r e a r 
bearings. 

Noisy in Low and Reverse Only 

a. Worn or damaged first or reverse gear. 

b. D a m a g e d or worn low and r e v e r s e 
countergear. 

c. Worn or damaged reverse idler gear or 
bushings. 

Noisy in Reverse Only 

a. Worn or damaged reverse idler gear. 

b. Worn reverse idler bushings. 

c. Damaged or worn reverse countergear. 

CORRECTION 

e. Replace countergear. 

a. Replace damaged bearing. 

b. Replace damaged bearing. 

a. Replace damaged bearing. 

b. Replace pilot bearing. 

c. Replace countergear. 

f 

d. Replace countergear bearings and shaft. 

a. Fill to correct level. 

b. Replace faulty or damaged gears. 

a. Replace damaged gears. 

b. Replace countergear bearings and shaft. 

a. Replace worn gear. 

b. Replace countergear assembly. 

c. Replace reverse idler gear. 

a. Replace reverse idler gear assembly. 

b. Replace reverse idler gear assembly. 

c. Replace countergear assembly. 
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CONDITION AND CAUSE 

Excessive Backlash in all Reduction Gears 

a. Worn countergear bearings. 

b. Excessive end play in countergear. 

Leaks Lubricant 

a. E x c e s s i v e amount of l u b r i c a n t in 
transmission, 

b. Loose or broken main drive gear bearing 
retainer. 

c. Main drive gear bearing retainer gasket 
damaged or mispositioned. 

d. Main drive gear bearing retainer seal leaks. 

e. Side cover loose or gasket damaged. 

f. Rear bearing retainer oil seal leaks. 

g. Countershaft loose in case, 

h. Lack of sealer on bolts. 

i . Shift lever seals leak. 

Shifts Hard 

a. Clutch slow or not releasing engine. 

b. Shift l i n k a g e binding or not p r o p e r l y 
adjusted. 

Shifts Hard on Downshift 

a. Downshifting at too high an engine speed. 

b. Lubricant cold or too high viscosity. 

CORRECTION 

a. Replace bearings. 

b. Replace countergear thrust washers. 

a. Drain to correct level. 

b. Tighten or replace retainer. 

c. Replace gasket. 

d. Replace seal. 

e. Tighten cover or replace gasket. 

f. Replace seal. 

g. Replace case, 

h. Seal bolts. 

i . Replace seals. 

a. Refer to CLUTCH Section. 

b. Free up linkage and adjust. 

a. Shift down at slower speeds. 

b. Check at normal operating temperature and 
replace lubricant if necessary. 



SPECIFICATIONS 

CAPACITY 3-1/2 Pints 

GEAR RATIOS (L-6 Engine) 

Firs t 2.85 to 1 
Second 1.68 to 1 
Third Direct 
Reverse 2.95 to 1 

GEAR RATIOS (V-8 Engine) 

Firs t 2.54 to 1 
Second 1.50 to 1 
Third Direct 
Reverse 2.63 to 1 

TORQUE SPECIFICATIONS 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may
be 10% below that specified. 

APPLICATION FT. LBS. 

Side Cover Bolts 18 

Transmission to Engine Bolts 65 

Cross Support Bar Brackets to Frame 35 

Transmission Mount to Cross Support Bar 50 

Propeller Shaft U-Bolt Nuts 14 

Bearing Retainer to Transmission Case Bolts . 25 

Rear Extension Assembly to Transmission Bolts 55 

3-Speed Manual Transmission 7-615 
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J-5395 EXTENSION HOUSING OIL SEAL 
INSTALLER 

J-6123-01 SPEEDOMETER GEAR PULLER 
J-8092 DRIVER HANDLE 
J-8615 FRONT SEAL INSTALLING TOOL 
J-8760-01 SPEEDOMETER GEAR REMOVER ADAPTER 
J-9575 EXTENSION HOUSING BUSHING REMOVER 

& INSTALLER. 
J-21470 SPEEDOMETER DRIVE GEAR INSTALLER 
J-22246 COUNTERGEAR BEARING LOADING 

TOOL 
J-21985 THREADED RODS 

Fig. 7-617 Tools 
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THREE-SPEED HEAVY DUTY TRANSMISSION ( M l 3 & M l 4 ) 

52-54-56 & 58 SERIES 

CONTENTS OF SECTION 

Subject Page 

GENERAL DESCRIPTION 7-617 
SHIFT LINKAGE ADJUSTMENT 7-617 
REAR BEARING RETAINER OIL SEAL 

AND BUSHING REPLACEMENT 7-619 
SPEEDOMETER DRIVEN GEAR 7-620 
TRANSMISSION 

REMOVE 7-621 
INSTALLATION 7-621 
DISASSEMBLY 7-622 
ASSEMBLY . 

MAIN DRIVE GEAR SEAL 
REPLACEMENT 7_622 
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SHIFT LEVER SHAFT OR SEAL 
REPLACEMENT 7-623 

MAIN DRIVE GEAR BEARING 
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DISASSEMBLY 7-623 
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TOOLS 7-631 

GENERAL DESCRIPTION 

This transmission is fully synchronized in all 
forward gears. 

All forward speed changes are accomplished 
with synchronizer sleeves (Fig. 7-618) which 
permits quicker and quiet shifts. The synchro
nizers permit downshifting from 3rd to 2nd be
tween 20-40 mph and from 2nd to 1st below 20 
mph. 

SHIFT LINKAGE ADJUSTMENT 
(Figs. 7 -619 , 7 -620 and 7 -621) 

Refer to the appropriate Figures depending on 
how the car is equipped. 

1. Position the transmission in neutral. 

2. Loosen the clamp screws on the shift rods at 
the transmission. Be sure shift rods are free 
to move in the swivels. 

Fig. 7-618 Transmission Gear Train 

3. Loosen the knurled nut on Tool J-21856 and 
position base of tool in the slot provided in 
the mast jacket so that the alignment rod 
enters the holes in the first and reverse lever 
and the interlock pawl. (Fig. 7-622) Tighten 
the knurled nut. 

NOTE: On cars equipped with floor shift, 
a 1/4" diameter pin is inserted through the 
shift lever bracket and levers as shown in 
Fig. 7-623. 

4. With the transmission levers in the neutral 
position, tighten the clamp screws to 23 ft. 
lbs. torque. 

5. Loosen the knurled nut and remove Tool 
J-21856. Make sure the neutral positions be
tween first and reverse and second and third 
are exactly in line. If not, readjust one rod 
to bring them in line. 

6. Check shift pattern with the engine off, then 
start the engine and recheck shift pattern. 
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Fig. 7-619 33 Through 38 Series Floor Shift Linkage 

REAR BEARING RETAINER OIL SEAL 

Remove and Install 

1. Remove propeller shaft. 

2. Slide Tool J-4830-02 over the mainshaft into 
the center (felt part) of the seal, then expand 
the tool by tightening the set screw. 

3. Install slide hammer and pull seal from ex
tension housing. (Fig. 7-624) 

Fig. 7-620 33 Through 38 Series Column Shift Linkage Fig. 7-621 52 Through 58 Series Column Shift Linkage 



3-Speed Heavy-Duty Manual Transmission 7-619 

Fig. 7-622 A l l Series Column Shift Lever Positioning 

4. Position new seal into housing and using Tools 
J-6403-6 and J-6403-5, tap seal into place. 
(Fig. 7-625) 

5. Install propeller shaft. 

REAR BEARING RETAINER OIL SEAL 
A N D B U S H I N G REPLACEMENT 

1. Remove propeller shaft. 

2. Slide Tool J-4830-2 over output shaft through 
the seal and just beyond the bushing, then 
tighten the set screw. 

Fig. 7-623 33 Through 38 Series Floor Shift 
Lever Positioning 

Fig. 7-624 Removing Rear Seal and Bushi n9 

3. Attach slide hammer and pull bushing and seal 
from extension housing. (Fig. 7-624) 

4. Position bushing into extension housing and 
using Tool J-6403-6, tap bushing into place. 
(Fig. 7-625) 

5. Install new seal using Tool J-6403-6 and 
Collar J-6403-5. (Fig. 7-625) 

Fig. 7-625 Installing Rear Seel 
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Fig. 7-626 Installing Front Seal 

SPEEDOMETER DRIVEN GEAR OR PLUG AND 
OIL SEAL—(33 through 38 Series) 

Replacement 

b. Floor Shift - Remove shift lever knob and 
disconnect back-up lamp wiring if so 
equipped. 

4. Disconnect equalizer shaft at side of trans
mission, 52 through 58 Series. 

5. Install Engine Support Bar BT-6424, 33 
through 38 Series or Support BT-30-16, 52 
through 58 Series. 

6. Disconnect parking brake cable. 

7. Remove cross support bar to rear transmis
sion mount attaching bolts. 

8. Remove cross support bar to frame attaching 
bracket and remove cross support bar. 

NOTE: It may be necessary to disconnect 
the left exhaust pipe at the exhaust manifold 
to provide clearance if equipped with dual 
exhaust. 

9. Remove transmission upper attaching bolts. 
Install aligning studs such as J-1126. 

Disconnect speedometer cable, remove r e 
tainer to housing bolt and lockwasher and remove 
retainer. Insert screwdriver in slot in fitting and 
pry fitting, gear and shaft from housing. Pry 
" O " ring from groove in fitting. 

Install new " O " ring in groove and insert shaft. 
Hold the assembly so slot in fitting is toward boss 
on housing and install in housing. Push fitting 
into housing until retainer can be inserted in 
groove and install retainer lockwasher and bolt. 

NOTE: Aligning studs must be used to 
support transmission to prevent distortion 
of the clutch driven plate hub when removing 
transmission. 

10. Remove transmission lower attaching bolts. 

11. Carefully slide transmission rearward and 
remove from car. 

52 through 58 Series 
Installation 

The speedometer for this series is driven off 
the left front wheel; therefore, a plug is installed 
in the extension housing. This plug and seal is 
replaced in the same manner as the driven gear 
and seal on the 33 through 38 Series. 

MAJOR SERVICE OPERATIONS 

Removal 

1. Disconnect throttle linkage from cowl bracket 
to prevent damage. 

2. Raise car. 

3. Remove propeller shaft. 

a. Column Shift - Disconnect shift rods from 
shift levers. 

1. Inspect clutch pilot bearing and replace if 
necessary. 

2. Reverse removal procedure, using the fol
lowing specified torque ratings for the at
taching parts . 

a. Transmission to engine 65 ft. lbs. 
b. Exhaust pipe to exhaust 

manifold 15 ft. lbs. 
c. Cross support bar brack

ets to frame 35 ft. lbs. 
d. Cross support bar to rear 

transmission mount 50 ft. lbs. 
e. Propeller shaft U-bolt 

nuts 14 ft. lbs. 

3„ Install linkage as shown in Figs. 7-619, 7-620, 
and 7-621. 

4. Adjust linkage as outlined under SHIFT LINK
AGE ADJUSTMENT. 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 

14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

2nd and 3rd Shifter Fork 
Shifter Fork Set Screw 
Shift Shaft Detent Pin 
Detent Pin Spring Set Screw 
Shift Shaft Interlock Sprin 
1st and Reverse Shift Shaft 
Shift Lever 
Shift Lever Oil Seal 
1st and Reverse Shifter Fork 
Top Cover Screw 
Top Cover 
Top Cover Screw (1) (5/16" 
- 18x5/8") 
Main Drive Gear Bearing 
Retainer Bolt 
Main Drive Gear Bearing 
Retainer 
Oil Seal 
Bearing Retainer Gasket 
Filler Plug 
Top Cover Gasket 
Extension Housing Gasket 
Lockwasher 
Extension Housing Bolt 
Extension Housing 
Bushing 
Extension Housing Assembly 
Seal 

Case 
Synchronizer Blocking Ring 

28. 
29. 
30. 
31. 
32. 
33. 

34. 
35. 

36. 
37. 
38. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 

Synchronizer Spring (Front) 
1st and Reverse Sliding Gear 
Synchronizer Hub Insert 
Synchronizer Hub 
Synchronizer Spring (Rear) 
1st and Reverse Synchronizer 
Assembly 
Drain Plug 
Main Drive Gear Rear Bearing 
Snap Ring 
Rear Bearing to Shaft Snap Ring 
Main Drive Gear Rear Bearing 
Speedometer Drive Gear 
Main Drive Gear Snap Ring 
Front Bearing Retaining Ring 
Front Bearing 
Main Drive Gear 
Main Drive Gear Roller Bearing 
2nd and 3rd Syn. Blocking Ring 
2nd and 3rd Syn. Spring 
2nd and 3rd Syn. Sleeve 
2nd and 3rd Syn. Insert 
2nd and 3rd Syn. Hub 
2nd and 3rd Syn. Assembly 
2nd Gear 
1st Gear 
2nd and 3rd Syn. Hub Snap Ring 
1st Gear Snap Ring 

1st Gear Thrust Washer 
Speedometer Drive Gear Retain
ing Ball 

57. 
58. 

59. 

61. 
62. 
63. 

64. 
65. 

66. 
67. 
68. 
69. 
70. 

71. 
72. 

73. 

Mainshaft 
1st & Rev. Syn. Hub 
Snap Ring 
Speedometer Drive Gear Snap 
Ring 
Countershaft Retaining Pin 
Countershaft 
Countershaft Gear Thrust 
Washer 
Countershaft Washer 
Countershaft Gear Roller 
Bearing 
Countershaft Gear 
Reverse Idler Gear Bushing 
Reverse Idler Gear 
Reverse Idler Gear Assembly 
Reverse Idler Gear Thrust 
Washer 
Reverse Idler Gear Shaft 
Reverse Idler Gear Retainer 

Pin 
2nd and 3rd Shift Shaft 

Fig, 7-627 Layout of Transmission Parts 
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Fig. 7-628 Transmission Shift Shafts and Forks 

M A I N DRIVE GEAR SEAL REPLACEMENT 

1. Remove transmission from car. 

2. Remove main drive gear bearing retainer and 
gasket. 

3. Remove seal from retainer by prying out with 
screwdriver. 

4. Center seal in retainer, spring side out, using 
Tool J-8615. Tap seal into place. (Fig. 7-626) 

5. Install new retainer gasket and reinstall bear
ing retainer. 

DISASSEMBLY OF TRANSMISSION 

1. Drain lubricant. 

2. Remove main drive bearing retainer and 
gasket. 

3. Remove access cover and gasket. 

4. Remove extension housing and gasket. 

5. Through filler plug hole, drive out counter
shaft to case retaining pin. 

6. Remove detent pin retaining set screw, spring 
and detent pin. (Fig. 7-628) 

7. With transmission in neutral, remove first 
and reverse shift fork set screw. 

8. Slide second and third shift fork rearward to 
gain access to set screw and remove set 
screw. 

9. With second and third shift shaft in neutral 
position, remove first and reverse shift shaft 
out of rear of case. 

10. Using pliers, rotate second and third shift 
shaft 90° to disengage detent pin. (Fig. 7-629) 

Fig. 7-629 Rotating Shaft for Removal 

11. Using brass drift, drive second and third 
shift shaft and expansion plug out front of 
case. 

Fig. 7-630 Removing Countershaft 

12. Using Tool J-21775-01, drive countershaft 
out rear of case (Fig. 7-630) while holding 
the countershaft gear with a hook to prevent 
it from dropping into bottom of case. After 
removing countershaft, lower countershaft 
gear to bottom of case. 

13. Remove speedometer drive gear snap ring, 
drive gear and retaining ball. 

14. Remove both the small and large rear bearing 
retainer snap rings. 

15. Slide Tool J-21774-1 over bearing and posi
tion tool snap ring into the bearing snap ring 
groove. (Fig. 7-631) 

16. With snap ring reinstalled in speedometer 
drive gear retaining groove, install Tool 
J-21774-5 over mainshaft, then thread Tool 
J-21774-2 into Tool J-21774-7 until bearing 
is free. 

17. Remove bearing and tool. 

18. Slide main drive forward until gear is against 
the case. 

19. Remove shift forks. 

20. Remove mainshaft assembly through top of 
case. 

21. Remove main drive gear bearing retaining 
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Fig. 7-631 Removing Rear Bearing 

snap ring and while tapping on end of shaft, 
lift main drive gear out through top of case. 

22. Remove countergear and thrust washers. 

Fig. 7-632 Removing Reverse Idler Shaff 

23. Using a brass drift, drive reverse idler gear 
shaft out rear of case. (Fig. 7-632) Remove 
gear and thrust washers from case. 

24. Remove second and third shift shaft detent 
pin and spring. 

SHIFT LEVER SHAFT OR SEAL REPLACEMENT 

1. Remove nut, lockwasher and flat washer. 

2. Remove shift lever. 

Fig. 7-633 Removing Main Drive Gear Bearing 

3. Slide shift lever shaft out of case and discard 
" O " ring seal. 

4. Lubricate new seal and slide on shaft. 

5. Install shaft in case. 

6. Install shift lever and secure with nut, lock-
washer and flat washer. 

M A I N DRIVE GEAR BEARING REPLACEMENT 

1. Reinstall main drive gear assembly in case. 

2. Install large snap ring on bearing. 

3. Remove bearing to shaft retaining snap ring. 

4. Position case in press (Fig. 7-633) and press 
gear out of bearing. 

5. Remove gear from case and position new 
bearing on shaft. 

6. Position the bearing and shaft in press (Fig. 
7-634) and press the shaft into the bearing. 

7. Install the snap ring on the shaft and remove 
the snap ring from the bearing. 

DISASSEMBLY OF MAINSHAFT 

1. Mark hub and sleeve so they can be matched 
upon reassembly. 

2. Remove front blocking ring. 

3. Remove synchronizer insert retaining spring. 
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Fig. 7-634 Installing Main Drive Gear Bearing 

4. Remove second and third gear synchronizer 
sleeve. 

5. Remove synchronizer hub retaining snap ring, 
hub and blocking ring. 

6. Remove second gear. 

7. Remove first gear retaining snap ring, thrust 
washer, first gear and blocking ring. 

8. Remove reverse gear hub retaining snap ring 
and gear. 

9. Remove reverse gear synchronizer hub. 

ASSEMBLY OF M A I N S H A F T 

1. Install rear insert retaining spring into the 
groove in the first and reverse synchronizer 
hub. (Fig. 7-635) Make sure spring covers 
all insert grooves. If the tip of the rear in
sert spring is less than 0.120" in length, 
replace the spring. 

2. Position the three inserts into the slots of 
the hub with the small end down and over the 
rear insert spring. 

3. Slide the sleeve, shifter fork groove up, over 
the hub until the detent is engaged. 

NOTE: There may be alignment marks on 
the hub and sleeve. If so, they must be 
aligned. 

Fig. 7-635 First and Reverse Synchronizer 

4. Install the second and third synchronizer 
sleeves over the hub. (Fig. 7-636) 

NOTE: There may be alignment marks on 
the hub and sleeve. If so, they must be 
aligned. 

5. Slide the three inserts into the slots of the 
hub. 

Fig. 7-636 Second and Third Synchronizer 

6. Install an insert spring so that all three in
ser ts are covered. (Fig. 7-636) 

NOTE: The tang on the insert spring 
should be centered in one of the inserts. 

7. Install the remaining insert spring so that the 
tang on the spring is centered in the same 
insert. 

8. Place a blocking ring on each end of the syn
chronizer sleeve. 

9. Lubricate mainshaft splines and machined 
surfaces with transmission lubricant. 

10. Slide the reverse gear and sleeve on to the 
mainshaft with the teeth end of the gear facing 
towards the rear of the shaft and install snap 
ring. 

11. Coat the tapered machined surface on the 
first gear with grease. Place the blocking 
ring on the greased surface. 

12. Slide first gear with blocking ring towards 
rear of shaft. Rotate the gear to engage the 
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notches in the blocking ring with the inserts. 
Secure first gear with thrust washer and snap 
ring. 

13. Coat the tapered machined surface of second 
gear with grease and slide the blocking ring 
onto it. 

14. Slide second gear with blocking ring and sec
ond and third gear synchronizer on the main-
shaft. The tapered machined surface of second 
gear must be towards the front of the shaft. 
With the notches in the blocking ring engaging 
the synchronizer inserts, secure the synchro
nizer with a snap ring. 

ASSEMBLY OF TRANSMISSION 

NOTE: When installing new gaskets, do not 
coat with grease. 

1. Install reverse idler gear, with a thrust 
washer on each end in case, being sure that 
roll pin (Fig. 7-637) is seated in slot in back 
face of case. 

2. Assemble the countergear, with Tool J-21775-
01 in place, bearings and thrust washers and 
place in bottom of case. The assembly will 
remain in the bottom of the case until the 
mainshaft and main drive gear are installed. 

3. Coat the bore of the main drive gear with a 
thin film of grease and install the 15 roller 
bearings. 

NOTE: A thick film of grease will plug 
the lubricant holes and prevent lubrication of 
the bearings. 

4. Position the main drive gear and bearing into 
the case from the top. Do not install the bear
ing fully into the bore. 

5. Position the mainshaft assembly into the case, 
engaging the roller bearings in the main drive 
gear. 

6. Position the second and third-speed shift fork 
on the second and third-speed synchronizer. 

7. Place a detent pin spring and detent pin in 
the case. 

NOTE: A piece of windshield washer hose 
will assist in installing the detent pin. 

8. Position second and third synchronizer in 
second-speed position (towards rear of case). 

9. Align the shift fork and install second and 
third-speed shift shaft. 

NOTE: It will be necessary to depress 

Fig. 7-637 Countergear and Reverse Idler 
Gear Assemblies 

detent pin to install the shaft in the bore. 
Move the shaft in until the detent pin engages 
the forward notch. 

10. Secure the shift fork to the shift shaft with 
set screw. 

11. Move the synchronizer to the neutral position. 

12. Install the interlock pin in the case. If the 
second and third-speed shift shaft is in the 
neutral position, the top of the interlock will 
be slightly lower than the surface of the first 
and reverse shift shaft bore. 

13. Move the first and reverse synchronizer for
ward and place first and reverse shift fork 
in the groove of the synchronizer. 

14. Align the shift fork and install the first and 
reverse shift shaft. Move the shaft in until 
the center notch is aligned with the detent 
bore. 

15. Install the remaining detent pin and spring. 
Secure the spring with the set screw. Tighten 
screw until head is flush with case. 

16. Secure the shift fork to the shift shaft with 
set screw. 

17. Install a new shaft expansion plug in front of 
case. 

18. While holding the main drive gear and block
ing ring in position, move the mainshaft for
ward to seat the mainshaft pilot in the roller 
bearings of the main drive gear. 

19. Tap the main drive gear bearing into place in 
the case while holding the mainshaft to pre
vent the roller bearings from dropping out. 
Install the bearing snap ring. 
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Fig. 7-638 Installing Mainshaft Bearing 

20. Install the main drive gear bearing retainer 
and gasket, making sure the oil return slot is 
toward bottom of case. Torque attaching bolts 
to 25 ft. lbs. 

21. Install the snap ring on the rear bearing and 
tap the bearing into place, using Tool J-21470. 
(Fig. 7-638) 

22. Place speedometer drive gear locking ball 
in the detent in the mainshaft and slide speed
ometer gear into place. Secure with snap 
ring. 

23. Using a hook or with hand, lift the counter-
gear from the bottom of the case and align it 
and the thrust washers with the bore in the 
case. 

24. From the rear of the case, using the counter
shaft, push Tool J-21775-01 out of the count-
ergear. Before the countershaft is completely 
installed, align the locking pin hole in the 
shaft with the pin hole in the case. 

25. Install the locking pin. 

26. Position extension housing and gasket to case. 
Apply Sealer Part No. 1050026 to threads of 
the attaching bolts. Torque bolts to 50 ft. lbs. 

27. Install filler and drain plugs, being sure that 
magnetic plug is installed in drain hole. 

28. Place transmission in gear and while applying 
transmission lubricant over the entire gear 
train, check operation of transmission. 

29. Install cover and gasket. Torque bolts to 
19 ft. lbs. 

Fig. 7-639 Checking Transmission Alignment 

TRANSMISSION ALIGNMENT—(Fig- 7 -639) 

If transmission slips out of high gear, particu
larly at 50 mph and up, after all other probable 
causes have been corrected as outlined under 
DIAGNOSIS, the alignment of the engine crank
shaft pilot, clutch housing bore and the t rans
mission should be checked. 

A special tool on which is mounted a dial indi
cator is necessary to check the transmission 
rear bearing bore alignment. This tool may be 
made from a new, or good used, clutch gear which 
has a good bearing surface on the crankshaft pilot 
and front main bearing. 

The splines on the clutch gear shaft should be 
ground off so the shaft may be rotated in a clutch 
disc hub without interference when assembled in 
the car. Weld a piece of 1/4" rod 8" long in the 
mainshaft pilot bore. Assemble a good bearing 
on the shaft and secure it with clutch gear bear
ing nut. 

Procedure 

1. Remove the transmission from the car and 
completely disassemble as outlined. 

NOTE: In any case where the clutch gear 
pilot or pilot bearing is excessively loose or 
worn, the pilot bearing should be replaced 
before checking the transmission rear bearing 
bore alignment by the dial indicator method. 

2. Carefully install the special tool with the dial 
indicator into the transmission case with the 
face of the indicator and the tracing finger to 
the rear of the transmission. Secure in place 
with a clutch gear bearing retainer. 

3. Carefully rotate the gear and make final ad
justment of the indicator with the tracing 
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finger of the indicator in the center of the 
rear bearing bore. 

4. Assemble the transmission case to the clutch 
housing and tighten the four transmission 
mounting bolts securely. 

NOTE: Be sure to clean off any paint or 
other foreign material on the mating faces of 
the clutch housing and transmission as any 
foreign material on these faces will change 
alignment, also, check carefully for dings or 
burrs on these mating surfaces and remove 
carefully as necessary. 

5. Dial indicate the transmission rear bearing 
bore and record the indicator readings in the 
12, 3, 6 and 9 o'clock positions. 

NOTE: Start the reading at the 6 o'clock 
position then record the 9, 12 and 3 o'clock 
readings. 

6. Install temporary shims between the t rans
mission case and the clutch housing at the 
bolt locations as necessary to bring mis 
alignment at the transmission rear bearing 
bore to a maximum of .010" indicator read
ing in either the vertical or horizontal plane. 

NOTE: Installation of a .002" shim be
tween the transmission case and the clutch 
housing at two bolt locations opposite to the 
high indicator reading will change the trans
mission rear bore reading approximately 
.003" to .004". 

After the position and quantity of shims has 
been determined and recorded, transmission 
case may be removed. 

NOTE: The clutch housing should then be 
marked, showing the position where shims 
are to be installed and the thickness of shims 
at each location. 

Inspect the clutching teeth of the clutch gear. 
Inspect the second and third-speed clutch gear 
and the internal clutching teeth on the high 
gear (forward end). If the teeth of either 
gears are worn or tapered due to long con
tinued previous disengagement, £he gears 
should be replaced. Reassemble transmission. 

Install the transmission assembly to the 
clutch housing, using the correct number of 
shims at the proper locations as previously 
determined. 

DIAGNOSIS 

SLIPS OUT OF HIGH GEAR 

Cause 

a. Transmission loose on clutch housing. 

b. Shift rods interfere with engine mounts or 
clutch throw-out lever. 

c. Shift linkage does not work freely; binds. 

d. Damaged mainshaft pilot bearing. 

e. Main drive gear bearing retainer broken 
or loose. 

f. Dirt between transmission case and clutch 
housing. 

g. Misalignment of transmission. . 

h. Stiff shift lever seal (floor shift). 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

Correction 

Tighten mounting bolts. 

Replace or bend levers and rods to elim
inate interference. 

Adjust and free up shift linkage. 

Replace pilot bearing. 

Tighten or replace main drive gear bear
ing retainer. 

Clean mating surfaces. 

Refer to TRANSMISSION ALIGNMENT. 

Replace seal. 



DIAGNOSIS (CON'T.) 

CORRECTION 

Noisy in all Gears 
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CAUSE 

a. Insufficient lubricant. 

b. Worn countergear bearings. 

c. Worn or damaged main drive gear and 
countergear. 

d. Damaged main drive gear of mainshaft 
bearings. 

e. Worn or damaged countergear anti-lash 
plate. 

a. Damaged main drive gear bearing. 

b. Damaged mainshaft bearing. 

a. Damaged main drive gear bearing. 

b. Damaged mainshaft pilot bearing. 

c. Worn or damaged countergear anti-lash 
plate. 

d. Worn countergear bearings. 

a. Damaged or worn second-speed constant 
mesh gears. 

b. Worn or d a m a g e d countergear rear 
bearings. 

a. Fill to correct level. 

b. Replace countergear bearings and shaft. 

c. Replace worn or damaged gears. 

d. Replace damaged bearings or main drive 
gear. 

e. Replace countergear. 

a. Replace damaged bearing. 

b. Replace damaged bearing. 

a. Replace damaged bearing. 

b. Replace pilot bearing. 

c. Replace countergear. 

d. Replace countergear bearings and shaft. 

a. Replace damaged gears. 

b. Replace countergear bearings and shaft. 

Noisy in High Gear 

Noisy in Neutral with Engine Running 

Noisy in all Reduction Gears 

a. Insufficient lubricant. 

b. Worn or d a m a g e d main drive gear or 
countergear. 

a. Fill to correct level. 

b. Replace faulty or damaged gears. 

Noisy in Second Only 
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DIAGNOSIS (CON'T.) 

CAUSE CORRECTION 

Noisy in Low and Reverse Only 

a. Worn or damaged first and reverse sliding 
gear. 

b. D a m a g e d or worn low and r e v e r s e 
countergear. 

c. Worn or damaged reverse idler gear or 
bushings. 

a. Replace worn gear. 

b. Replace countergear assembly. 

c. Replace reverse idler gear. 

Noisy in Reverse Only 

a. Worn or damaged reverse idler gear. 

b. Worn reverse idler bushings. 

c. Damaged or worn reverse countergear. 

a. Replace reverse idler gear assembly. 

b. Replace reverse idler gear assembly. 

c. Replace countergear assembly. 

Excessive Backlash in all Reduction Gears 

a. Worn countergear bearings. 

b. Excessive end play in countergear. 

a. Replace bearings. 

b. Replace countergear thrust washers. 

Shifts Hard 

a. E x c e s s i v e amount of l u b r i c a n t in 
transmission. 

b. Loose or broken main drive gear bearing 
retainer. 

c. Main drive gear bearing retainer gasket 
damaged. 

d. Main drive gear bearing retainer seal leaks. 

e. Cover loose or gasket damaged. 

f. Rear bearing retainer oil seal leaks. 

g. Countergear loose in case, 

h. Lack of sealer on bolts. 

i . Shift lever seals leak. 

a. Drain to correct level. 

b. Tighten or replace retainer. 

c. Replace gasket. 

d. Replace seal. 

e. Tighten cover or replace gasket. 

f. Replace seal. 

g. Replace case, 

h. Seal bolts. 

i . Replace seals. 

Leaks Lubricant 

a. Clutch slow or not releasing engine. 

b. Shift linkage binding or not p r o p e r l y 
adjusted. 

a. Refer to CLUTCH Section. 

b. Free up linkage and adjust. 
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DIAGNOSIS (CON'T.) 

CAUSE CORRECTION 

Shifts Hard on Downshift 

a. Downshifting at too high an engine speed. 

b. Lubricant cold or too high viscosity. 

a. Shift down at slower speeds. 

b. Check at normal operating temperature and 
replace lubricant if necessary. 

CAPACITY 

GEAR RATIOS 

F i rs t 

Thi rd 

Reverse 

SPECIFICATIONS 

2.42 to 1 

1.61 to 1 

2.33 to 1 

TORQUE SPECIFICATIONS 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may 
be 10% below that specified. 

APPLICATION FT. LBS. 

Top Cover Bolts 19 

Transmission to Engine Bolts 65 

Cross Support Bar Brackets to Frame 35 

Transmission Mount to Cross Support Bar 50 

Propeller Shaft U-Bolt Nuts 14 

Bearing Retainer to Transmission Case Bolts 25 

Rear Bearing Retainer to Transmission Bolts 50 
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J-4830-02 Extension Housing Seal and Bushing Remover 
J-6403-5 Extension Housing Oil Seal Installer 
J-6403-6 Extension Housing Bushing Installer 
J-8614-1 Companion Flange Holder 
J-8615 Front Seal Installing Tool 
J-21470 Mainshaft Bearing Installer 
J-21774-1 Mainshaft Bearing Remover 
J-21774-2 Mainshaft Bearing Remover 
J-21774-5 Mainshaft Bearing Remover Tool Adapter 
J-21775-01 Countergear Loading Tool 

Fig. 7-640 Tools 
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FOUR SPEED TRANSMISSION (M20 & M21) 

33 THROUGH 58 SERIES 

CONTENTS OF SECTION 

Subject Page 

GENERAL DESCRIPTION 7-632 

MAINTENANCE AND ADJUSTMENTS . . . 7-632 
SHIFT LINKAGE ADJUSTMENT . . . . 7-632 
SPEEDOMETER DRIVEN GEAR OR 

PLUG AND OIL SEAL 7-633 
TRANSMISSION SIDE COVER 7-635 
EXTENSION OIL SEAL 7-636 

GENERAL DESCRIPTION 

The 4-speed transmission is identical for all 
33 through 58 Series; however, two different ex
tension housings and output shafts are used. A 
close ratio 4-speed transmission is also available 
for the 33 through 38 Series. This close ratio 
transmission is the only available 4-speed for the 
400 cu. in. engine. The internal service pro
cedures are the same for all models. 

The 4-speed transmission (Fig. 7-641) incorpo
rates helical gears throughout, specially designed 
to provide high torque capacity without additional 
weight, and gear teeth proportioned to operate at 
high speeds with neither excessive heat generation 
nor excessive frictional losses. Shafts, bearings, 
high capacity clutches and other precision parts 
are held to close limits, providing proper clear
ances necessary for durability during extended 
heavy usage. 

The main drive gear is supported by a heavy-
duty ball bearing at the front end of the transmis
sion case and is piloted at i ts front end in a pilot 
bearing mounted in the engine crankshaft. The 
front end of the mainshaft is piloted in a row of 
roller bearings set into the hollow end of the 
main drive gear and the rear end is carried by a 
heavy-duty ball bearing mounted at the rear end 
of the transmission case in a retainer casting. 

The countergear is carried on a double row of 
rol lers at both ends while thrust is taken on thrust 
washers located between the ends of the gear and 
the thrust bosses in the case. An anti-lash plate 
and two damper springs are retained to the 
countergear by three rivets. 

The two-piece reverse idler gear is carried 
on bronze bushings while thrust is taken on thrust 
washers located between the front of the gear 
and the back of the reverse idle thrust boss and 
between the rear of the gear and the reverse idler 
shaft boss in the case extension. 

Subject Page 

TRANSMISSION ASSEMBLY 7-636 
REMOVAL 7-636 
INSTALLATION 7-636 
DISASSEMBLY 7-637 
CLEANING AND INSPECTION 7-640 
REPAIRS 7-641 
ASSEMBLY . 7-643 

DIAGNOSIS 7-647 

Gearshifting is manual through shift control 
rods to the transmission cover shifter levers for 
first through fourth gears, and to the reverse 
lever located in the case extension. The shifter 
lever to the rea r of the transmission cover con
trols first and second gears while the lever to 
the front controls third and fourth gears. All 
four forward gears are fully synchronized. The 
transmission may be used as an aid in deceler
ation by downshifting in sequence without double 
clutching or gear clashing. Reverse is not syn
chronized, however it is a helical gear to ensure 
quiet operation. 

MAINTENANCE AND ADJUSTMENTS 
NOT REQUIRING 

TRANSMISSION REMOVAL 

SHIFT LINKAGE ADJUSTMENT 
(Figs. 7 -642 and 7 -643) 

52 Through 58 Series 

1. Place transmission levers in neutral, 

2. Using a 5/16" rod, align levers in neutral 
position as shown in Fig, 7-644. 

3. Adjust swivels so as to obtain a "free pin" 
fit at the levers. 

33 Through 38 Series 

1. Place transmission levers in neutral. 

2. Using a 1/4" rod, align levers in neutral po
sition as shown in Fig. 7-645. 

3. Adjust swivels so as to obtain a "free pin" 
fit at the levers. 
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Fig. 7-641 Four Speed Transmission Cross Section 

SPEEDOMETER DRIVEN GEAR OR PLUG AND 
OIL SEAL—(33 THROUGH 38 SERIES) 

Replacement 

Disconnect speedometer cable, remove retainer 
to housing bolt and lockwasher and remove r e 
tainer. Insert screwdriver in slot in fitting and 
pry fitting, gear and shaft from housing. Pry " O " 
ring from groove in fitting. 

Install new " O " ring in groove and insert shaft. 
Hold the assembly so slot in fitting is toward boss 

on housing and install in housing. Push fitting 
into housing until retainer can be inserted in 
groove and install retainer lockwasher and bolt. 

52 through 58 Series 

The speedometer for this series is driven off 
the left front wheel; therefore, a plug is installed 
in the extension housing. This plug and seal is 
replaced in the same manner as the driven gear 
and seal on the 33 through 38 Series. 
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Fig. 7-642 52 Through 58 Series Shift Linkage 

Fig. 7-643 33 Through 38 Series Shift Linkage 
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Fig. 7-644 52 Through 58 Series Shift Lever Positioning 

TRANSMISS ION SIDE COVER 

Removal 

1. Disconnect control rods from levers. 

2. Shift transmission into second speed before 
removing cover by moving 1-2 (rear) shifter 
lever into forward detent position. 

3. Remove cover assembly from transmission 
case carefully and allow oil to drain. 

Fig. 7-645 33 Through 38 Series Shift Lever Position ing 

Fig. 7-646 Transmission Side Cover Assembly 

Disassembly (Fig. 7 -646) 
f 

1. Remove the outer shifter lever nuts, lock-
washers and flat washers. Pull levers from 
shafts. 

2. Remove both shift forks from shifter shaft 
and detent plate assemblies. Remove both 
shifter shaft assemblies from cover. Lip 
seals in side cover may now be pryed out if 
replacement is required because of damage. 

3. Remove detent cam spring and pivot retainer 
" C " ring. Remove both detent cams. 

4. Replace necessary parts. 

Assembly (Fig. 7-646) 

NOTE: When installing new gaskets, do not 
coat with grease. 

1. Install 1-2 detent cam to cover pivot pin first, 
then install 3-4 detent cam so the detent 
spring notches are offset or opposite each 
other. Detent cam notches must be facing 
downward. 

2. Install detent cam retaining " C " ring to pivot 
shaft and hook spring into detent cam notches. 

3. Install both shifter shaft assemblies in cover, 
being careful not to damage lip seals. Install 
both shift forks to detent plates, lifting up on 
detent cam to allow forks to fully seat into 
position. 

4. Install outer shifter levers, flat washers, 
lockwashers and nuts. 

Installation (Fig. 7 -647) 

1. Shift 1-2 shifter lever into second-speed (for
ward) position. Position cover gasket on case. 
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Fig. 7-647 Installing Side Cover Assembly 

2. Carefully position side cover into place, mak
ing sure the shift forks are aligned with their 
respective mainshaft clutch sliding sleeves. 

3. Install cover attaching bolts and tighten evenly 
to 20 ft. lbs. torque. 

4. Remove filler plug and add lubricant to level 
of filler plug hole. 

REAR BEARING RETAINER OIL SEAL 
(Fig. 7 -648) 

Replacement 

1. Remove propeller shaft. 

2. Pry out the rear bearing retainer oil seal. 

3. Press new oil seal carefully into place in 
extension using J-5395 or similar tool. 

TRANSMISSION ASSEMBLY 

Removal 

1. Disconnect throttle linkage from cowl bracket 
to prevent damage. 

2. Raise car. 

3. Remove propeller shaft. 

4. Disconnect shift rods from shift levers. 

5. Disconnect back-up lamp switch wires if so 
equipped. 

6. On 33 through 38 Series, install Engine Sup
port Bar BT-6424. On 52 through 58 Series, 

Fig. 7-648 Installing Rear Seal 

install Engine Support Bar BT-30-16. Use 
Adapters BT-6424-2. 

7. Remove cross support bar to rear transmis
sion mount attaching bolts. 

8. Disconnect parking brake cables from cross 
support and remove cross support bar. 

NOTE: On models equipped with dual ex
haust, it may be necessary to disconnect the 
left hand exhaust pipe at the exhaust manifold 
to provide clearance. 

9. On 33 through 38 Series, disconnect speed
ometer cable at transmission. 

10. Remove three bolts that retain shift lever 
assembly to extension housing. If shift lever 
assembly removal is not required, it may be 
left hanging in floor seal. 

11. Remove transmission upper attaching bolts. 
Install aligning studs such as J-1126. 

NOTE: Aligning studs must be used to 
support transmission to prevent distortion 
of the clutch driven plate hub when removing 
transmission. 

12. Remove transmission lower attaching bolts. 

13. Carefully slide transmission rearward and 
remove from car. 

Installation 

1. Inspect clutch pilot bearing and replace if 
necessary. 

2. Reverse removal procedure using the fol
lowing specified torque ratings for the at
taching parts: 

a. Transmission to engine 70 ft. lbs. 
b. Shift lever assembly to 

extension housing 25 ft. lbs. 
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Fig. 7-649 Four Speed Transmission Parts Layout 

1. Bearing Retainer 
2. Gasket 
3. Bearing Retaining Nut 
4. Bearing Snap Ring 
5. Main Drive 

Gear Bearing 
6. Transmission Case 
7. Rear Bearing 

Retainer Gasket 
8. Main Drive Gear 
9. Bearing Rollers (17) 

and Cage 
10. Snap Ring 
11. Third and Fourth 

Speed Clutch 
Sliding Sleeve 

12. Fourth Speed Gear 
Synchronizing Ring 

13. Third Speed 
Synchronizing Ring 

14. Third Speed Gear 
15. Mainshaft 
16. Second Speed Gear 
17. Second Speed Gear 

Synchronizing Ring 
18. First and Second Speed 

Clutch Assembly 

19. 
20. 
21 . 
22. 

23. 

24. 
25. 
26. 

27. 
28. 
29. 
30. 
31 . 

32. 

33. 
34. 
35. 
36. 

37. 

Clutch Key Spring 38. 
Clutch Hub 
Clutch Keys 39. 
First and Second Speed 40. 
Clutch Sliding Sleeve 41 . 
First Speed Gear 
Synchronizing Ring 42. 
First Speed Gear 
Sleeve 43. 
Rear Bearing 
Snap Ring 44. 
Rear Bearing 45. 
Rear Bearing Retainer 
Selective Fit Snap Ring 46. 
Reverse Gear 47. 
Speedometer 48. 
Drive Gear 
Rear Bearing Retainer to 49. 
Case Extension Gasket 
Case Extension 50. 
Extension Bushing 5 1 . 
Rear Oi l Seal 52. 
Reverse Idler 53. 
Front Thrust 54, 
Washer (Tanged) 55. 
Reverse Idler 56. 
Gear (Front) 57. 

Reverse Idler 
Gear (Rear) 
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 
Reverse Shifter Shaft 
Ball Detent Spring 
Speedometer Driven 
Gear and Fitting 
Retainer and Bolt 
" O " Ring Seal 
Tanged Washer 
Spacer (.050") 
Bearing Rollers (20) 
Spacers (2-.050") 
Bearing Rollers (20) 
Countergear 

58. Countergear 
Roller Spacer 

59. Bearing Rollers (20) 
60. Spacers (2-.050") 
61 . Bearing Rollers (20) 
62. Spacer (.050") 
63. Tanged Washer 
64. Countershaft 
65. Gasket 
66. Detent Cams 

Retainer Ring 
67. Forward Speed 

Shift Forks 
68. First and Second Speed 

Ball Gear Shifter Shaft and 
Detent Plate 

69. Third and Fourth Speed 
Gear Shifter Shaft and 
Detent Plate 

70. Detent Cams 
7 1 . Detent Cam Spring 
72. Lip Seals 
73. Transmission Side Cover 
74. Third and Fourth Speed 

Shifter Lever 
75. First and Second Speed 

Shifter Lever 

c. Exhaust pipe to exhaust 
manifold 15 ft. lbs. 

d. Cross support bar brack
ets to frame 35 ft. lbs. 

e. Cross support bar to rear 
transmission mount 50 ft. lbs. 

f. Propeller shaft U-bolt 
nuts 14 ft. lbs. 

DISASSEMBLY 

1. Remove transmission side cover as outlined 
under MAINTENANCE AND ADJUSTMENTS. 

2. Straighten lock tangs away from front bearing 
retainer attaching bolts. Remove four bolts 
from retainer and remove retainer and gasket. 
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Fig. 7 -650 Removing M a i n Dr ive Gear Regaining N u t 

3. Remove the main drive gear retaining nut 
(Fig. 7-650) using Tool J-0933-01 after lock
ing up transmission by shifting into two gears. 
The retaining nut has a left handed thread and 
is staked in place. This staking must be r e 
moved before removing nut. 

4. With transmission gears in neutral, drive 
lock pin from reverse shifter lever boss as 
shown in Fig. 7-651, and pull shifter shaft 
out about 1/8". This disengages the reverse 
shift fork from reverse gear. 

5. Remove six bolts attaching the case extension 
to the case. Tap extension with soft hammer 
in a rearward direction to start. When the 

Fig . 7-651 Removing Reverse Shifter Shaft Lock Pin 

reverse idler shaft is out as far as it will go, 
move extension to left so reverse fork clears 
reverse gear and remove extension and 
gasket. 

6. The rear reverse idler gear, shaft and flat 
thrust washer may now be removed. 

7. Remove speedometer gear (if any) and r e 
verse gear. The speedometer gear may be 
removed using Tool J-6123 as shown in Fig. 
7-652. 

NOTE: S l i d e 3-4 synchronizer clutch 
sleeve to fourth-speed gear position (forward) 
before trying to remove mainshaft assembly 
from case. (Fig. 7-653) 

Fig . 7 -652 Removing Speedometer Gear 
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Fig. 7-653 Third and Fourth Speed Synchronizer 
Clutch in Fourth Gear Position 

9. Unload bearing rollers from main drive gear 
and remove fourth-speed synchronizer blocker 
ring. 

10. Lift the front half of reverse idler gear and 
its tanged thrust washer from case. 

11. Press main drive gear down from front bear
ing. (Fig. 7-654) 

12. From inside case, tap out front bearing and 
snap ring. 

13. From the front of the case, press out the 
countershaft (Fig. 7-655) using proper tool; 
then remove the countergear and both tanged 
washers. 

a. Standard ratio use Tool J-22379. 

b. Close ratio use Tool J-21629. 

14. Remove the 80 rollers, six .050" spacers and 
roller spacer from countergear. 

15. Remove mainshaft front snap ring as shown 
in Fig. 7-656 and slide third and fourth-speed 
clutch assembly, third-speed gear and syn
chronizing ring from front of mainshaft. 

16. Spread rear bearing retainer snap ring and 

8. Carefully remove the rear bearing retainer 
and entire mainshaft assembly from the case 
by tapping bearing retainer with a soft 
hammer. 

Fig. 7-654 Removing Main Drive Gear 
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Fig, 7-655 Removing Countershaft F ig . 7 -657 Removing Rear Bearing Retainer 

F ig . 7-656 Removing Mainshaf t Front Snap Ring 
F ig . 7-658 Removing Mainshaft From Rear Bearing 

and First Speed Gear 

press mainshaft out of the retainer. (Fig. 
7-657) 

17. Remove the mainshaft rear snap ring. Sup
port first-speed gear as shown in Fig. 7-658 
and press against rear of mainshaft to remove 
shaft from rear bearing, first-speed gear 
thrust washer, first-speed gear and synchro
nizing ring. 

18. Remove 1-2 speed synchronizer clutch as
sembly retaining sleeve (Fig. 7-659) and 
remove 1-2 synchronizer assembly, second-
speed synchronizer ring and second-speed 
gear from mainshaft. 

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. 

Front and Rear Bearings 

1. Wash the front and rear bearings thoroughly 
in a cleaning solvent. 
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Fig. 7-659 Removing 1 - 2 Speed Synchronizer 

C lu tch Assembly Retaining Sleeve 

2. Blow out bearing with compressed air. 

NOTE: Do not allow the bearings to spin, 
but turn them slowly by hand. Spinning bear
ings will damage the race and balls. 

3. Make sure bearings are clean, then lubricate 
them with light engine oil and check them for 
roughness. Roughness may be determined by 
slowly turning the outer race by hand. 

Fig. 7-660 Countergear Assembly 

Bearing Rollers and Spacers 

All main drive gear and countergear bearing 
rollers should be inspected closely and replaced 
if they show wear. Inspect countershaft at the 
same time and replace if necessary. Replace all 
worn spacers. 

Gears 

Inspect all gears and replace all that are worn 
or damaged. 

Reverse Idler 

1. The bushings used in the idler gear are 
pressed into the gear, then peened into holes 
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 
the gears. Because of the high degree of ac
curacy to which these parts are machined, 
the bushings are not serviced separately. 

Fig . 7-661 Insta l l ing Reverse Shifter Shaft and Ball 

the bushing or use a micrometer. The proper 
clearance is from .003" to .005". 

Countergear Anti-Lash Plate 

Inspect the plate teeth for wear or other dam
age. The plate and two damper springs are r e 
tained to the countergear by three rivets. 
Disassembly is not recommended. (Fig. 7-660) 

REPAIRS 

REVERSE SHIFTER SHAFT AND SEAL 

Replacement 

1. With case extension removed from trans
mission, the reverse shifter shaft lock pin 
will already be removed. (See Step 4 under 
DISASSEMBLY) 

2. Check bushings for excessive wear by using 
a narrow feeler gauge between the shaft and 2. Remove shift fork. 
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Fig. 7-662 Installing Synchronizing Ring 

Fig. 7-663 Installing Rear Bearing 

3. Carefully drive shifter shaft into case exten
sion, allowing ball detent to drop into case. 
Remove shaft and ball detent spring. 

4. Place ball detent spring into detent spring 
hole and from inside extension install shifter 
shaft fully into its opening until the detent 
plate is butted against inside of extension 
housing. 

5. Place detent ball on spring (Fig. 7-661) and, 
holding ball down with your thumb or a suit
able tool, push the shifter shaft back in away 
from case until it is directly over the ball 
and turn until the ball drops into detent on 
the shaft detent plate. 

6. Install shift fork. 

Fig. 7-664 Installing Rear Bearing Retainer 

NOTE: Do not drive the shifter shaft lock 
pin into place until the extension has been in
stalled on the transmission case. 

Extension Oil Seal or Bushing 

If bushing in rear of extension requires r e 
placement, remove oil seal and use Tools J-8092 
and J-9575 to drive bushing into case extension. 
Using the same tool, drive new bushing in from 
the rear . Coat ID of bushing with transmission 
lubricant, then install new oil seal using Tool 
J-5395. 

Clutch Keys and Springs 

NOTE: The clutch hubs and sliding sleeves 
are a selected assembly and should be kept to
gether as originally assembled, but the three 
keys and two springs may be replaced if worn 
or broken. 

Replacement 

1. Push the hub from the sliding sleeve. The 
keys will fall free and the springs may be 
easily removed. 

2. Place the two springs in position (one on each 
side of the hub), so all three keys are engaged 
by both springs. Place the keys in position 
and, holding them in place, slide the hub into 
the sleeve. 
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Fig . 7-665 Insta l l ing Speedometer Drive Gear 

ASSEMBLY 

Mainshaft Assembly 

1. From the rear of the mainshaft, assemble 
the second-speed gear (with hub of gear to
ward rear of shaft). 

2. Install 1-2 synchronizer clutch assembly to 
mainshaft (sliding clutch sleeve taper toward 
the rear , hub to the front); together with a 
synchronizing ring on either side so their 
keyways line up with the clutch keys.. (Fig. 
7-662) Install synchronizer clutch assembly 
retaining sleeve. 

3. Install the first-speed gear with hub toward 
front. 

4. Using 1-5/8" ID pipe cut to a suitable length, 
press on the rear bearing with the snap ring 
groove toward the front of the transmission. 
(Fig. 7-663) Firmly seat the bearing. 

5. Choose the correct selective fit snap ring 
(.091", .094", .097", .100" or .104") and install 
it in the groove 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: Always use new snap rings when 
reassembling transmission and do not expand 
the snap ring further than necessary for 
assembly. 

Fig. 7-666 Cross Section o f Countergear Assembly 

6. Install the third-speed gear hub to front 
of transmission) and the third-speed gear 
synchronizing ring (notches to front of 
transmission). 

7. Install the third and fourth-speed gear clutch 
assembly (hub and sliding sleeve) with both 
sleeve taper and hub toward the front, making 
sure the keys in the hub correspond to the 
notches in the third-speed gear synchronizing 
ring. 

8. Install snap ring in the groove in mainshaft 
in front of the third and fourth-speed clutch 
assembly with ends of snap ring seated be
hind spline teeth. 

9. Install the rear bearing retainer. (Fig. 7-664) 
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. 

10. Install the reverse gear (shift collar to rear). 

11. 33 through 38 Series - Using Tool J-21470, 
drive speedometer gear onto the mainshaft. 
Position the speedometer gear to get a meas
urement of 4-7/8" from the forward side of 
the gear to the flat surface of the rear bearing 
retainer (Fig. 7-665) or 5-1/16" from rear 
face of bearing. 

Countergear Assembly 

1. Install roller spacer in countergear. 

2. Using grease to retain the rollers, install 28 
rollers in either end of the countergears, two 
.070" spacers, 28 more rollers, then one.070" 
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Fig. 7-667 Installing Countershaft 

spacer. Install in the other end of the coun-
tergear, 28 rollers, two .070" spacers, 28 
more rollers and another .070" spacer. (Fig. 
7-666) 

3. Insert proper tool into countergear. 

a. Standard ratio use Tool J-22379. 

b. Close ratio use Tool J-21629. 

T R A N S M I S S I O N ASSEMBLY 

1. Rest the transmission case on its side with 
the side cover opening toward the assembler. 
Place countergear front tanged thrust washer 
in case retaining with grease. 

2. Set countergear in place in bottom of trans
mission case, making sure that tanged thrust 
washer is not knocked out of place. 

3. Position the transmission case resting on its 
front face and install rear countergear thrust 
washer in case. 

4. Lubricate and insert countershaft in rear of 
case. Turn countershaft so flat on end of 
shaft is horizontal and facing bottom of case. 

NOTE: The flat on shaft must be hori
zontal and toward the bottom to mate with 
rear bearing retainer when installed. 

5. 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. 7-667) 

Fig. 7-668 Checking Countergear End Play 

6. Attach a dial indicator as shown in Fig. 7-668 
and check end play of the countergear. If end 
play is greater than .025", new thrust washers 
must be installed. 

7. Install the 17 roller bearings into main drive 
gear, using light coating (vaseline) grease to 
hold the bearings and cage in place. 

8. Install main drive gear and pilot bearings 
through the side cover opening and into posi
tion in transmission front bore. 

9. Place gasket in position on front face of rear 
bearing retainer. 

10. Install the fourth-speed synchronizing ring 
on main drive gear with the notches toward 
the rear of the transmission. 

11. 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 grease. Position the front reverse 
idler gear next to the thrust washer, with the 
hub facing toward rear of the case. 

NOTE: Before attempting to install main-
shaft assembly to case, slide the 3-4 syn
chronizing clutch sleeve forward into 
fourth-speed detent position. (Fig. 7-669) 

12. Lower the mainshaft assembly into the case, 
making certain the notches on the fourth-
speed synchronizing ring correspond to the 
keys in the clutch assembly. (Fig. 7-670) 

13. With the guide pin in rear bearing retainer 
aligned with hole in rear of case, tap rear 
bearing retainer into position with a soft 
hammer. 
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Fig. 7-669 Third and Fourth Speed Synchronizer 
Clutch Sleeve in Fourth Gear Position 

Fig. 7-670 Installing Mainshaft Assembly 

14. 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. 

15. Place gasket in position on rear face of rear 
bearing retainer. 

16. 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. 

17. 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. 

18. Pull reverse shifter shaft to left side of ex
tension and rotate shaft to bring reverse shift 

Fig. 7-671 Installing Case Extension 

fork forward in extension (reverse detent po
sition). Start the extension onto the transmis
sion case (Fig. 7-671), while slowly pushing 
in on the shifter shaft to engage the shift fork 
with the reverse gear shift collar; then pilot 
the reverse idler shaft into the extension 
housing, permitting the extension to slide onto 
the transmission case. 

19. Install six extension and retainer to case 
attaching bolts. Torque upper three bolts to 
25 ft. lbs.; lower three bolts to 35 ft. lbs. 

20. Push or pull reverse shifter shaft to line up 
groove in the shaft with the holes in the boss 
and drive in the lock pin. • Install shifter lever. 

21. Press bearing onto main drive gear (snap 
ring groove to front) and into case until sev
eral main drive gear retaining nut threads 
are exposed. 

22. Lock up transmission by shifting into two 
gears. Install main drive gear retaining nut 
on the gear shaft and draw it up tight using 
Tool J-0933-01. Be sure bearing fully seats 
against shoulder on gear. Torque retaining 
nut to 40 ft. lbs. 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 and four attaching bolts using 1050026 
Sealer on bolts. Torque to 20 ft. lbs. and 
bend locking tangs against bolt heads. 

24. Shift mainshaft 3-4 sliding clutch sleeve into 
neutral position and 1-2 sliding clutch sleeve 
into second gear (forward) detent position. 
Shift side cover 3-4 shifter lever into neutral 
detent and 1-2 shifter lever into second gear 
detent position. 
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Fig. 7-672 Check ing Transmission A l ignment 

25. Install side cover gasket and carefully posi
tion side cover into place. There is a dowel 
pin in the cover to assure proper alignment 
with the case. Install attaching bolts and 
tighten evenly to avoid side cover distortion. 
Torque to 20 ft. lbs. 

TRANSMISSION ALIGNMENT (Fig. 7 -672) 

If transmission slips out of high gear, particu
larly at 50 mph and up, after all other probable 
causes have been corrected as outlined under 
DIAGNOSIS, the alignment of the engine crank
shaft pilot, clutch housing bore and the transmis
sion should be checked. 

A special tool on which is mounted a dial indi
cator is necessary to check the transmission 
rear bearing bore alignment. This tool may be 
made from a new, or good used, clutch gear which 
has a good bearing surface on the crankshaft pilot 
and front main bearing. 

The splines on the clutch gear shaft should be 
ground off so the shaft may be rotated in a clutch 
disc hub without interference when assembled in 
the car. Weld a piece of 1/4" rod 8" long in the 
mainshaft pilot bore. Assemble a good bearing 
on the shaft and secure it with clutch gear bear
ing nut. 

Procedure 

1. Remove the transmission from the car and 
completely disassemble as outlined. 

NOTE: In any case where the clutch gear 
pilot or pilot bearing is excessively loose or 

worn, the pilot bearing should be replaced 
before checking the transmission rear bear
ing bore alignment by the dial indicator 
method. 

2. Install rear bearing retainer and extension 
housing on the case and tighten the extension 
to case bolts securely. 

3. Carefully install the special tool with the 
dial indicator into the transmission case with 
the face of the indicator and the tracing finger 
to the rear of the transmission. Secure in 
place with a clutch gear bearing retainer. 

4. Carefully rotate the gear and make final ad
justment of the indicator with the tracing 
finger of the indicator in the center of the 
rear bearing bore in the case extension. 

5. Assemble the transmission case to the clutch 
housing and tighten the four transmission 
mounting bolts securely. 

NOTE: Be sure to clean off any paint or 
other foreign material on the mating faces of 
the clutch housing and transmission as any 
foreign material on these faces will change 
alignment; also, check carefully for dings or 
burrs on these mating surfaces and remove 
carefully as necessary. 

6. Dial indicate the transmission rear bearing 
bore and record the indicator readings in the 
12, 3, 6 and 9 o'clock positions, with the 
weight on the transmission mounting as out
lined above. 

NOTE: Start the reading at the 6 o'clock 
position, then record the 9, 12 and 3 o'clock 
readings. 

7. Install temporary shims between the trans
mission case and the clutch housing at the 
bolt locations as necessary to bring mis
alignment at the transmission rear bearing 
bore to a maximum of .010" indicator reading 
in either the vertical or horizontal plane. 

NOTE: Installation of a .002" shim between 
the transmission case and the clutch housing 
at two bolt locations opposite to the high indi
cator reading will change the transmission 
rear bore reading approximately .003" to 
.004". 

8. After the position and quantity of shims has 
been determined and recorded, transmission 
case may be removed. 

NOTE: The clutch housing should then be 
marked, showing the position where shims 
are to be installed and the thickness of shims 
at each location. 
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9. Inspect the clutching teeth of the clutch gear. 
Inspect the second and third-speed clutch 
gear and the internal clutching teeth on the 
high gear (forward end). If the teeth of either 
gears are worn or tapered due to long con
tinued previous disengagement, the gears 

should be replaced. Reassemble transmission. 

10. Install the transmission assembly to the 
clutch housing, using the correct number of 
shims at the proper locations as previously 
determined. 

DIAGNOSIS 

CONDITION AND CAUSE CORRECTION 

Slips Out of High Gear 

a. Transmission loose on clutch housing. 

b. Shift rods interfere with engine mounts or 
clutch throw-out lever. 

c. Shift linkage does not work freely; binds. 

d. Damaged mainshaft pilot bearing. 

e. Main drive gear bearing retainer broken 
or loose. 

f. Dirt between transmission case and clutch 
housing. 

g. Misalignment of transmission. 

h. Stiff shift lever seal. 

a. Tighten mounting bolts. 

b. Replace or bend levers and rods to elim
inate interference. 

c. Adjust and free up shift linkage. 

d. Replace pilot bearing. 

e. Tighten or replace main drive gear bear
ing retainer. 

f. Clean mating surfaces. 

g. Refer to TRANSMISSION ALIGNMENT. 

h. Replace seal. 

Noisy in All Gears 

a. Insufficient lubricant. 

b. Worn countergear bearings. 

c. Worn or damaged main drive gear and 
countergear. 

d. Damaged main drive gear or mainshaft 
bearings. 

e. Worn or damaged countergear anti-lash 
plate. 

Noisy in h 

a. Damaged main drive gear bearing. 

b. Damaged mainshaft bearing. 

Noisy in Neutral w 

a. Damaged main drive gear bearing. 

b. Damaged mainshaft pilot bearing. 

a. Fill to correct level. 

b. Replace countergear bearings and shaft. 

c. Replace worn or damaged gears. 

d. Replace damaged bearings or main drive 
gear. 

e. Replace countergear. 

ligh Gear 

a. Replace damaged bearing. 

b. Replace damaged bearing. 

ith Engine Running 

a. Replace damaged bearing. 

b. Replace pilot bearing. 
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DIAGNOSIS (CON'T.) 

CONDITION AND CAUSE | CORRECTION 

Noisy in Neutral With Engine Running (Con't.) 

c. Worn or damaged countergear anti-lash 
plate. 

d. Worn countergear bearings. 

c. Replace countergear. 

d. Replace countergear bearings and shaft. 

Noisy in all Reduction Gears 

a. Insufficient lubricant. 

b. Worn or d a m a g e d main drive gear or 
countergear. 

a. Fill to correct level. 

b. Replace faulty or damaged gears. 

Noisy in Second Only 

a. Damaged or worn second-speed constant 
mesh gears. 

b. Worn or d a m a g e d countergear r e a r 
bearings. 

a. Replace damaged gears. 

b. Replace countergear bearings and shaft. 

Noisy in Reverse Only 

a. Worn or damaged reverse idler gear. 

b. Worn reverse idler bushings. 

c. Damaged or worn reverse countergear. 

a. Replace reverse idler gear assembly. 

b. Replace reverse idler gear assembly. 

c. Replace countergear assembly. 

Excessive Backlash in all Reduction Gears 

a. Worn countergear bearings. 

b. Excessive end play in countergear. 

a. Replace bearings. 

b. Replace countergear thrust washers. 

Leaks lufericant 

a. E x c e s s i v e amount of l u b r i c a n t in 
transmission. 

b. Loose or broken main drive gear bearing 
retainer. 

c. Main drive gear bearing retainer gasket 
damaged. 

d. Side cover loose or gasket damaged. 

e. Rear bearing retainer oil seal leaks. 

f. Countershaft loose in case. 

g. Shift lever seals leak. 

a. Drain to correct level. 

b. Tighten or replace retainer. 

c. Replace gasket. 

d. Tighten cover or replace gasket. 

e. Replace seal. 

f. Replace case. 

g. Replace seal. 
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DIAGNOSIS (CON'T.) 

CONDITION AND CAUSE CORRECTION 

Shifts Hard 

a. Clutch slow or not releasing engine. 

b. Shift linkage binding or not p r o p e r l y 
adjusted. 

a. Refer to CLUTCH Section. 

b. Free up linkage and adjust. 

Shifts Hard on Downshift 

a. Downshifting at too high an engine speed. 

b. Lubricant cold or too high viscosity. 

a. Shift down at slower speeds. 

b. Check at normal operating temperature and 
replace lubricant if necessary. 

SPECIFICATIONS 

CAPACITY 

GEAR RATIOS (Standard) 

First 

Third 

GEAR RATIOS (Close) 

Thi rd 

. . . . . ' 2-1/4 Pints 

2.52 to 1 
1.88 to 1 
1.46 to 1 

2.59 to 1 

2.20 to 1 
1.64 to 1 
1.28 to 1 

2.27 to 1 

TORQUE SPECIFICATIONS 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may 
be 10% below that specified. 

APPLICATION FT. LBS. 

Side Cover Bolts . . 20 

Transmission to Engine Bolts 65 

Cross Support Bar Brackets to Frame 35 

Transmission Mount to Cross Support Bar 50 

Propeller Shaft U-Bolt Nuts 14 

Bearing Retainer to Transmission Case Bolts 20 

Rear Bearing Retainer to Transmission Bolts 

Three Upper 25 

Three Lower • • • 35 
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J-0933-01 

J-5395 

J-61P3-01 
J-8092 
J-8760-01 

J-9575 

J-21470 
J-21629 

J-21985 
J-22379 

J-21470 

COUNTERGEAR BEARING LOADING TOOL 
(STANDARD RATIO) 
EXTENSION HOUSING OIL SEAL 
INSTALLER 
SPEEDOMETER GEAR PULLER 
DRIVER HANDLE 
SPEEDOMETER GEAR REMOVER 
ADAPTER 
EXTENSION HOUSING BUSHING RE
MOVER & INSTALLER 
SPEEDOMETER DRIVE GEAR INSTALLER 
COUNTERGEAR BEARING LOADING 
TOOL (CLOSE RATIO) 
THREADED RODS 
COUNTERGEAR BEARING LOADING 
TOOL 

Fig. 7-673 Tools 
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CLUTCH 

33 THROUGH 58 SERIES 
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CLUTCH LINKAGE 7-652 
MINOR SERVICE OPERATIONS 7-652 

MAINTENANCE RECOMMENDATIONS 

The clutch release bearing is a prepacked 
sealed unit which requires no periodic lubrica
tion. The clutch linkage should be lubricated at 
each lubrication period with engine oil. The clutch 
pedal free travel should be checked whenever the 
car is in the service area. Free travel should be 
3/4" to 1". 

DESCRIPTION 

A single plate, dry disc-type clutch is used on 
all series cars with manual transmissions. The 
clutch assembly consists of the clutch driven 
plate assembly, the clutch cover and pressure 
plate assembly and the clutch release mechanism. 

The driven plate incorporates a damper assem
bly in the hub to prevent the transmitting of vibra
tion from the engine to the transmission. Grooves 
on both sides of the clutch plate lining prevent the 
sticking of the plate to the flywheel and pressure 
plate due to vacuum between the members. 

The clutch pressure plate is of the disc spring 
type. The L-6, V-8, and V-8 special duty clutch 
pressure plates differ in size and spring load. 
There is an overcenter effect inherent in the ac
tion of the disc spring itself. This eliminates the 
need for an overcenter assist spring. 

Pressure plate spring pressure forces the 
driven plate against the flywheel, thereby coupling 
the engine to the transmission. 

The clutch release mechanism consists of a 
ball thrust bearing, appropriate levers and link
age to manually control the action of the bearing. 
When pressure is applied to the clutch pedal to 
release the clutch, the clutch release yoke pivots 
on its ball socket. The inner end then pushes the 
release bearing forward so that it presses against 
the inner ends of the clutch release levers, r e 
leasing the clutch. Pedal effort is transmitted 
by the pedal to the equalizer assembly and thence 
through the clutch release yoke. 

Subject Page 

CLUTCH ASSEMBLY 7-653 
REMOVAL 7-653 
INSTALLATION 7-654 

DIAGNOSIS 7-654 
SPECIFICATIONS 7-657 

MAINTENANCE AND ADJUSTMENTS 
CLUTCH LINKAGE (Figs. 7 -675 and 7-676) 

1.. Check for worn linkage, broken or discon
nected pedal return spring. 

2. Lubricate with engine oil as required. 

Fig. 7-674 Clutch Assembly 
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Fig. 7-675 33 Through 38 Series Clutch Linkage 

Clutch Pedal Free Travel Adjustment M I N O R S E R V I C E O P E R A T I O N S 

1. Check the free travel of clutch pedal. If 
necessary to adjust, proceed as follows: 

a. Loosen locknut on adjusting rod and r e 
move swivel retainer. 

b. Adjust swivel to obtain proper clutch pedal 
free travel of 3/4" to 1". 

NOTE: Install retainer in swivel before 
checking the pedal free travel. 

2. Tighten swivel l o c k n u t and r e c h e c k 
adjustment. 

CLUTCH PEDAL (52 Through 58 Series) 

Remove 

1. Disconnect the clutch rod at the clutch pedal. 

2. Remove pedal shaft nut, washer and sleeve. 

3. Slide the clutch pedal off the shaft. 

Install 

1. Reverse removal procedure. 

2. Check and adjust clutch pedal free travel if 
necessary. 
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33 Through 38 Series 

Fig. 7-676 52 Through 58 Series Clutch Linkage 

Removal 

Remove 

1. Disconnect the clutch rod at the clutch pedal. 

2. Removal pedal shaft retainer. 

3. Disconnect speedometer cable from speed
ometer head. 

4. Slide the clutch pedal and shaft assembly 
from the bracket, 

Install 

1. Reverse removal procedure. 

2. Check and adjust clutch pedal free travel, 
if necessary. 

CLUTCH ASSEMBLY RELEASE BEARING, 
RELEASE YOKE, AND BALL STUD 

1. Remove transmission. 

2. Disconnect the clutch return spring and clutch 
rod assembly. 

3. Remove the clutch release bearing. (Fig. 
7-677) 

52-58 SERIES 
AND HEAVY DUTY 
ON 33-38 SERIES 

33-38 SERIES 
V-8&L-6EXC. 
HEAVY DUTY 

Fig. 7-677 Clutch Release Bearing Identification 
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Fig. 7-678 Clutch Release Bearing 

4. Remove flywheel housing leaving starter at
tached to engine. Release yoke and ball stud 
will remain with housing. The clutch release 
yoke, boot and ball stud are accessible for 
service. (Fig. 7-678) 

5. Scribe mark the clutch cover assembly to 
flywheel for correct reassembly. (Fig, 7-679) 

6. Loose pressure plate attaching bolts evenly 
approximately one turn at a time. 

NOTE: DO NOT LUBRICATE splines as 
the lubricant will be forced into the dampener 
friction surfaces by centrifugal force and 
clutch rattle can occur. 

Installation 

1. V-8 - Inspect clutch pilot bearing and r e 
place if necessary. L-6 - Lubricate pilot 
bushing with wheel bearing grease. 

NOTE: If necessary to replace pilot bear
ing or bushing, refer to ENGINE, Section 6 
for procedure. 

2. Install clutch disc (Fig. 7-680) and clutch 
cover assembly, being careful to align scribe 

Fig. 7-679 Clutch Cover Alignment 

Fig. 7-680 Clutch Disc Installation 

marks. Install attaching bolts but do not 
tighten. 

3. Place an old drive gear in disc and into pilot 
bearing to align disc. Tighten clutch cover 
assembly attaching bolts alternately and 
torque to 17 ft. lbs. 

4. Remove old drive gear, lubricate the internal 
groove of the release bearing and the release 
yoke ball stud with wheel bearing grease and 
install bearing. 

5. Install flywheel housing and transmission. 
Connect and adjust linkage. 

CLUTCH TROUBLE DIAGNOSIS 

CONDITION AND CAUSE CORRECTION 

Fails to Release (Pedal Pressed to F l o o r -
Shift Lever Does Not Move Freely In and Out 

of Reverse Gear) 

a. Improper linkage adjustment. 

b. Improper pedal travel. 

a. Adjust linkage. 

b. Trim bumper stop and adjust linkage. 
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DIAGNOSIS (CON'T.) 

CONDITION AND CAUSE CORRECTION 

Fails to Release (Pedal Pressed to Floor— 
Shift Lever Does Not Move Freely In and Out 

of Reverse Gear) (Con't.) 

c. Loose linkage. 

d. Faulty pilot bearing. 

e. Faulty driven disc. 

f. Fork off ball stud. 

g. Clutch disc hub binding on clutch gear 
spline. 

h. Clutch disc warped or bent. 

c. Replace as necessary. 

d. Replace bearing. 

e. Replace disc. 

f. Install properly and lubricate fingers at 
throw-out b e a r i n g with wheel bearing 
grease. 

g. Repair or replace clutch gear. 

h. Replace disc (runout should not exceed 
.025"). 

Slipping 

a. Improper adjustment (no lash). 

b. Oil soaked driven disc. 

c. Worn facing or facing torn from disc. 

d. Warped pressure plate or flywheel. 

e. Weak diaphragm spring. 

f. Driven plate not seated in. 

g. Driven plate overheated. 

a. Adjust linkage. 

b. Install new disc and correct oil leak at 
its source. 

c. Replace disc. 

d. Replace same. 

e. Replace pressure plate. 

f. Make 30 to 40 normal starts . 

g. Allow to cool - check lash. 

Grabbing 

a. Oil on facing or burned or glazed facings. 

b. Worn splines on clutch gear. 

c. Loose engine mountings. 

d. Warped pressure plate or flywheel. 

e. Burned or smeared resin on flywheel or 
pressure plate. 

a. Install new disc. 

b. Replace transmission clutch gear. 

c. Tighten or replace mountings. 

d. Replace pressure plate or flywheel. 

e. Sand off if superficial, replace burned or 
heat checked parts. 

Rattling—Transmission Click 

a. Weak retracting springs. 

b. Throw-out fork loose on ball stud or in 
bearing groove. 

c. Oil in driven plate damper. 

d. Driven plate damper spring failure. 

a. Replace pressure plate. 

b. Check ball stud and retaining spring and 
replace if necessary. 

c. Replace driven disc. 

d. Replace driven disc. 
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DIAGNOSIS (CON'T.) 

CONDITION AND CAUSE CORRECTION 

Throw-Out Bearing Noise with Clutch Fully Engaged 

a. Improper adjustment. No lash. 

b. Throw-out bearing binding on transmission 
bearing retainer. 

c. Insufficient tension between clutch fork 
spring and ball stud. 

d. Fork improperly installed. 

e. Weak linkage return spring. 

a. Adjust linkage. 

b. Clean, relubricate, check for burrs 
etc. 

c. Replace fork. 

d. Install properly. 

e. Replace spring. 

Noisy 

a. Worn throw-out bearing. 

b. Fork off ball stud (heavy clicking). 

a. Replace bearing. 

b. Install properly and lubricate fork 
at bearing. 

Pedal Stays on Floor When Disengaged 

a. Lubricate and free up linkage. 

b. Replace pressure plate. 

a. Bind in linkage. 

b. Springs weak in pressure plate. 

Hard Pedal Effort 

a. Bind in linkage. 

b. Driven plate worn. 

a. Lubricate and free up linkage. 

b. Replace driven plate. 

, nicks, 

fingers 
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CLUTCH SPECIFICATIONS 

DISC FACINGS " 
Diameter—Inside 

L-6, 33 Series > 6.12" 
V-8, 34 - 52 Series (Except 55 & 65 Styles) 6.50" 
V-8, 54 - 58 Series, 55 & 65 Styles and Heavy Duty 6.50" 

Diameter—Outside 
L-6, 33 Series 9.12" 
V-8, 34 - 52 Series (Except 55 & 65 Styles) „ 10.40" 
V-8, 54 - 58 Series, 55 & 65 Styles and Heavy Duty 11.00" 

Thickness—Inside Disc 
L-6, 33 Series 135" 
V-8, 34 - 52 Series (Except 55 & 65 Styles) ' . . . ' . ' 135" 
V-8, 54 - 58 Series, 55 & 65 Styles and Heavy Duty 135" 

Thickness—Outside Disc 
L-6, 33 Series 135" 
V-8, 34 - 52 Series (Except 55 & 65 Styles) 135" 
V-8, 54 - 58 Series, 55 & 65 Styles and Heavy Duty 150" 

Hub Dimensions 1-1/8" - 10 Spline 

TORQUE SPECIFICATIONS 

CLUTCH 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may 
be 10% below that specified. 

APPLICATION FT- LBS. 

Clutch Cover , 17 

Flywheel Housing to Block 30 

Ball Stud Equalizer to Engine 28 

Ball Stud Equalizer to Frame 22 

Clutch Release Fork Ball Stud 45 

Cross Support Bar Brackets to Frame • • 35 

Transmission Mount to Cross Support Bar 50 

Shift Equalizer Rod to Transmission 18 

Propeller Shaft U-Bolt Nuts 14 

Clutch Pedal Pivot Bolt Nut 20 
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