VACUUM BRAKES

of air poppet and thread fitting into
end plate and tighten fitting.

23. Place new gasket on air control tube
and attach tube to control valve and
air cylinder, securely tightening
nuts.

Lubrication
Do not lubricate “Air-Pak’” until it has

been permanently installed on the vehi-
cle. This is a safeguard against lubri-
cating oil entering the hydraulic section
of the “Air-Pak” which might cause
damage to the rubber cups and seals.

The “Air-Pak” should be lubricated
every 10,000 miles or every six months,
whichever occurs first, with Bendix Vac-
uum cylinder oil.

To lubricate the ‘“Air-Pak”, remove
the 14" pipe plug from the air cylinder
shell and inject the oil through the fit-
ting up to the point where the oil begins
to run out of the port. Replace and
tighten the plug.

During lubrication, the engine should
be shut off and the “Air-Pak” should
be in the released position.
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DESCRIPTION

This transmission, Fig. 1. called Pow-
crmatic by Chevrolet and Transmatic
Drive by Ford, and Torgmatic by Dodge,
is a hydraulically-operated automatic
transmission with six forward gear ratios
and one reverse ratio. It is made in two
versions, a lighter unit for medium duty
trucks and a heavier one for heavy duty
trucks. The two models differ chiefly in
the hydraulic control system.

The transmission consists basically of
a torque converter, a planetary gear
train and a hydraulic control system
for shifting gears.

The torque converter operates as a
hydraulic torque multiplier and a fluid
coupling between the truck’s engine and
the gear train. The torque multiplying
phase of the converter operates when
the truck starts moving from a stand-
still and when a heavy load slows down
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the truck. When no torque multiplica-
tion is needed, the fluid coupling phase
starts operating automatically.

If the truck should slow down and the
converter turbine resists turning, such
as when climbing hills or driving in
stop-and-go traffic, the converter opera-
tion automatically changes from a fluid
coupling phase to a torque multiplication
phase. This phase occurs after the gears
have shifted into third gear ratio (when
driving in Drive or Intermediate ranges)
or first gear ratio (when in Low range).

At certain engine speeds when the
action of the torque converter is no long-
er needed, an automatic lockup clutch
in the converter locks the engine directly
to the gear train for greater efficiency,
Fig. 2. The hydraulic system which oper-
ates the lockup clutch automatically
disengages the clutch each time an auto-

matic or manual upshift or downshift
is being made.

A pedal-operated hydraulic retarder in
the transmission assists the service
brakes in controlling the truck’s speed
during long downhill braking or when
slowing down in stop-and-go traffic.
When the retarder pedal is depressed
and the retarder valve opens, transmis-
sion fluid flows into the retarder cavity
located between the converter and trans-
mission housings. The cavity contains
a rotor, which is connected to the turbine
output shaft, and stationary reaction
vanes on both sides of the rotor. When
the fluid fills the cavity, it churns
against the reaction vanes and slows
down the rotor. The retarding effort is
transmitted to the drive line and slows
down the truck.

The retarder wiil continue to operate
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as long as the retarder pedal is depressed.
However, heat is generated in the fluid
by the retarder action, and the fluid
temperature may rise faster than it can
be cooled if the retarder is operated
continuously. A warning light on the in-
strument panel indicates that the re-
tarder operation should be discontinued
until the fluid cools and the warning
light goes out. When the pedal is released
and the retarder valve closes, the fluid
in the cavity automatically discharges
and permits the rotor to turn without
drag.

The transmission gear train contains
four sets of constant-mesh planetary
gears which are operated by hydraulic-
ally-actuated clutches. All forward gear
shifts, except the upshift and downshift
between second and third gear ratios,
are fully automatic and are controlled,
through a system of hydraulic valves,
by throttle position and truck speed.

The four planetaries are arranged in
series to permit one of them to become
a “splitter” for the others. The splitter
planetary, located between the torgue
converter and the range gears, has two
ratios that are used when the low, in-
termediate or high clutch is applied.

A reduction ratio, or low splitter, oper-
ates in neutral, first, third, fifth and
reverse gears. A direct drive ratio, or
high splitter, is used in second, fourth
and sixth gears.

Two separate fluid-velocity governors
in the transmission provide the fluid
pressures needed to operate the hydraulic
control system and make the shifts.

Two regular duty power take-off open-
ings are located at the sides of the
transmission housing.

DRIVING INSTRUCTIONS

The manual controls needed to operate
the transmission are a range selector
lever, an accelerator pedal, and a pedal
for the hydraulic retarder.

A neutral position (N), three forward
speed positions (Dr, Int and Lo) are
provided for the range selector lever to
control the various automatic gear ratio
shifts in the transmission.

The selector lever must be at N to start
the engine. When the lever is at Dr,
the transmission can be operated in 3rd,
4th, 5th and 6th gear ratios. The Int
(intermediate range) position permits

INTERMEDIATE-GEAR CLUTCH
LOW-GEAR CLUTCH

REVERSE-GEAR CLUTCH

PARKING BRAKE

OIL PRESSURE PUMP:
PITOT. TYPE GOVERNOR

OIL FILTER

Sectional view of Allison six-speed automatic transmission

the use of only 3rd and 4th gear ratios.
When the lever is in Lo (low range)
the transmission will operate only in
1st and 2nd gear ratios. The reverse
gear ratio can be used when the selector
lever is at R.

When the truck is moving forward,
the selector lever can be moved from
one forward speed to another to obtain
gear ratios in the other ranges. However,
the lever should not be moved from Dr
to Int when the truck is moving faster
than 30 mph, or from Dr or Int to Lo
at speeds faster than 15 mph. Do not
move the lever between ranges when the
hydraulic retarder is operating. The
truck should always be completely stop-
ped when shifting the selector lever from
Dr, Int or Lo to R. Severe damage to the
transmission may result from shifting
the selector lever at road speeds faster
than those specified for the shifts.

The gear ratios within the selected
range are upshifted or downshifted auto-
matically to meet changing road and
load conditions. When the accelerator
is depressed to provide maximum or
full throttle, each gear ratio shift point
should occur at the highest speed for
the shift. When the throttle is partly
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open, the shift points should occur at
lower speeds.

A detent at full-throttle position of
the accelerator pedal permits the driver
to control certain shifts. When the pedal
is pushed through the full-throttle de-
tent, the transmission will remain in
the same gear ratio during acceleration
or will immediately downshift to a lower
gear ratio to provide the best engine
performance for the driving conditions.
The transmission cannot upshift when
the accelerator is pushed through the
full-throttle detent. The pedal must be
released until it comes back through the
full-throttle detent to obtain an upshift.

Driving On Glare Ice

To start the truck moving from a
standstill on glare ice when traction is
poor, place the selector lever at Dr or
Int and depress the accelerator pedal
as lightly as possible to avoid spinning
the wheels. Do not downshift to Lo.

"Rocking”’ Out of Deep Ruts

To ‘“rock” the truck out of deep ruts,
move the selector lever back and forth
between Lo and R while keeping the
engine running at a steady speed. Time
the movement of the lever to take ad-
vantage of the ‘“rocking” momentum of
the truck.

Pushing or Towing To Start The
Engine

If the truck has to be pushed or towed
to start the engine, place the selector
lever at N and turn on the ignition
switch. When the truck’s speed reaches
about 25 mph, move the selector lever
to Dr and hold the accelerator pedal
about halfway down. If the truck is
being towed, be careful not to run into
the towing truck when the engine starts.

Towing The Truck

To tow a truck when the transmission
is not functioning properly, raise the

rear wheels off the ground or disconnect
the drive shaft.

When the transmission is functioning
properly but has not been driven more
than 1000 miles, or when mechanical
trouble exists elsewhere in the truck,
place the selector lever at N and main-
tain a towing speed between 15 and 35
mph. Check the transmission fluid level
after each three miles of towing, and
add fluid if the level falls more than 14"
below the full mark.

Operating The Hydraulic Retarder

The hydraulic retarder is not a sub-
stitute for the service brakes but is
designed only to slow down the truck.
It assists the brakes and relieves them
from excessive use and wear during long
downhill braking and when slowing down
in stop-and-go traffic.

To slow down the truck, push down
and hold the hydraulic retarder pedal.
The retarder operates most effectively
in the intermediate and low ranges at
engine speeds of 2800-3500 rpm.

Trouble Shooting & Maintenance

TROUBLE SHOOTING

Shift Points High on 1st and
2nd and all Lockup Shifts

G-1 Pressure insufficient.

Lube pressure low.

Anchor bolts holding diaphragm in
housing loose.

G-1 circuit leakage.

Front fluid velocity governor dam-
aged.

Front pitot tube loose or damaged.

Lockup Shift Points High and
Transmission Won’t Shift to
2nd Gear

G-1 pressure insufficient.

Lube pressure low.

G-1 circuit leakage.

Lockup shift valve sticking.
Anchor bolts holding high range
clutch diaphragm in housing loose.
Front fluid velocity governor dam-
aged.

Front pitot tube loose or damaged.

o g whH
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Low-Main Pressure In All Ranges

1. Air leak at oil transfer tubes or
seals in oil pan.

2. Oil filter element clogged.

3. Main pressure regulator valve pri-
mary and secondary springs weak
or improper.

4. TV pressure low at full throttle;
normal at closed throttle.

5. TV spring weak or broken.

6. Range selector valve body leakage.

7

Oil transfer plate gasket blown or
damaged.

8. Rear pump ball not in range selector
valve body.

9. Valves sticking.
10. Front pump worn or damaged.
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Low Main Pressure In Low Range

Low range circuit of range selector
valve body leaking.

Leakage between low range piston
housing and transmission housing.

Excessive leakage at low range pis-
ton seals.

. Gasket at oil transfer plate leaking.

Misses 2nd Gear On Downshift
to Low Range
Shifting manually at too low vehicle
speed.
2. G-1 pressure insufficient.
3. Rear oil pump malfunctioning.

Transmission Will Not Shift to
4th Gear In Int or Dr Ranges

1. G-2 pressure insufficient.

Rear pitot tube loose.

3. Rear pitot (G-2) splitter plug stick-
ing. .

4. Rear fluid velocity governor dam-
aged.

5. Rear oil pump malfunction or orifice
in pump housing clogged.

6. Rear pitot tube damaged or im-
properly installed.

All Shift Points Too Low At
Full Throttle

1. TV pressure low at full throttle.
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2. Throttle valve spring weak or
broken.

3. Main pressure leaking into governor
circuit.

All Shift Points Too High Except
Lockup and 1st and 2nd Shift
At Part Throttle

1. G-2 pressure insufficient.
2. Rear pitot tube loose.

3. Rear fluid velocity governor dam-
aged.
4. Rear pitot tube damaged.

Buzzing Noise Occurring
Intermittently

Low oil level.

Oil filter element clogged.

Air leak at oil transfer tubes or
seals in oil pan.

il S

Insufficient G-2 Pressure

Rear pitot tube loose.

Rear fluid velocity governor dam-
aged.

Rear pitot tube damaged or im-
properly installed.

Rear oil pump malfunction.

Oil transfer plate gasket blown or
damaged.

O W e

Insufficient G-1 Pressure

Lube pressure low.
G-1 circuit leak or obstruction.

3. Anchor bolts holding high range
clutch diaphragm in housing loose.

4. Front fluid velocity governor dam-
aged.

5. Front pitot tube damaged or loose.

o=

Low Lube Pressure

1. Oil lines restricted.
2. Cooler lines or fittings leaking.

3. Lube regulator valve ball or spring
in hydraulic retarder control valve
body faulty.

4. Oil filter element clogged.

5. Pump overage regulator malfunc-
tion.

Front oil pump malfunction.

7. Converter pressure regulator valve
ball malfunction.

8. Oil level low.
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Oil Leakage Into Converter
Housing

Engine crankshaft rear oil seal leak-
ing.

Togrque converter seals leaking.
Front oil pump lip-type seal faulty
or seal drain restricted.

Hook-type seal ring on converter
pump hub broken.

Drive studs in converter pump cover
loose.

O-type seal ring at front oil pump
leaking.

AU S o A

Transmission Heating Up In All
Ranges

0Oil level low.

Oil level high. .
Engine cooling system malfunction.
Oil cooler lines restricted. )
Hydraulic retarder partially applied.
Bushing in converter ground sleeve
worn.

Lockup Clutch Will Not Engage

1. G-1 pressure insufficient.

2. Lockup shift valve or lockup cut-
off valve sticking.

3. Hook-type seal rings on splitter
shaft or turbine shaft broken.

4. Lockup clutch piston seal ring leak-
ing.

5 Efcessive internal leakage.

S

No Response to Movement of
Shift Lever

Oil filter clogged.

0Oil level low.

Range selector linkage defective.
Main pressure low.

Low splitter clutch failure.
Clutch piston seals leaking.

High Stall Speed

0Oil level low.

Clutch pressure low.
Converter pressure low.
Range clutches failure.
Low splitter clutch failure.

SO LI
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Low Stall Speed

Engine not performing efficiently.
Converter stators functioning im-
properly due to improper assembly
or failure of components.

Rough Shifting

1. Manual selector linkage out of ad-
justment.

2. Throttle valve linkage out of adjust-
ment.

3. Valves sticking.

e

Engine Overspeeds On Full .
Throttle Shift Out of Low Range

1. Downshift timing valve sticking.
2. Seals on intermediate range clutch
piston excessively worn.

Loss of Hydraulic Retarder
Braking Effect

0il level low.

Hydraulic retarder valve linkage out
of adjustment.

Oil filter element clogged.

Air leaks at oil transfer tubes or

L R S

seals in oil pan.
Lube regulator valve in hydraulic
retarder valve body failure.

6. Hook-type seal ring on outside di-
ameter of splitter ring gear faulty.

Excessive Slippage and Clutch
Chatter In 1st and 2nd Lockup
Only

1. Low range clutch failure.
2. Excessive leakage of low range
clutch piston seals.

Excessive Slippage and Clutch
Chatter In 1st, 3rd and 5th
Gear Lockup Only

1. Low splitter clutch failure.

2. Anchor bolts holding high range
clutch diaphragm in housing loose.

3. Excessive leaking of low splitter
clutch piston seals.

Excessive Slippage and Clutch
Chatter in 2nd, 4th and 6th
Gear

1. High splitter clutch slipping.

2. Anchor bolts holding high range
clutch diaphragm in housing loose.

3. Excessive leaking of high splitter
clutch piston seals.

Excessive Slippage In 3rd and
4th Gear Lockup Only

Intermediate range clutch failure.
Intermediate range clutch piston
seals leaking excessively.

Dirty Oil

Failure to change at specified in-
terval.

Oil filter element faulty.

Excessive heat.

Clutch failure.

o
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Slippage In 5th and 6th Gear
Lockup Only
1. High range clutch slippage.

2. High range clutch piston seals leak-
ing excessively.

Slippage In All Gears

Oil level low.
Clutch pressure low.
Lockup clutch slipping.

iad o

Excessive Slippage In Reverse
Range Lockup Only
1. Reverse range clutch failure.

2. Reverse range clutch piston seals
leaking excessively.

Vehicle Moves Forward In Neutral

1. Range selector linkage out of adjust-
ment.

2. Range clutch failure or dragging.

3. Insufficient range clutch clearances.

Vehicle Moves Backward In
Neutral
1. Range selector linkage out of adjust-

ment.
2. Reverse range clutch failure or drag-

ging.

Vehicle Will Not Push Start

Engine trouble.

Oil level low.

Rear oil pump malfunction.

Also refer to troubles concerning
excessive clutch slippage and failure
of vehicle to move when engine is
running and selector is shifted to for-
ward ranges.

o

Throws Oil Out of Transmission
Filler Tube

1. Dipstick loose.

2. Breather line clogged, disconnected
or pinched.

3. Oil level too high.

Oil Leak At Rear Bearing Retainer

1. Bearing retainer bolts loose.

2. Retainer gasket blown.

3. Gasket of improper thickness in-
stalled.

OIL PRESSURE CHECKS

Plugged holes are provided for check-

ing oil pressures, Fig. 3. These plugs can
be removed for the installation of oil
pressure gauges.
CAUTION—Do not install any gauges
while the engine is running. By using
these oil pressure check points, abnormal
oil pressures that will cause malfunction
of the hydraulic-controlled components
can be found. The following data applies
to the medium duty unit. Full throttle
pressures for the heavy duty wunit are
109, higher.

Gear Operation P.S.I.*
1st Converter
closed throttle 185
full throttle 220
Lockup
closed throttle 70
full throttle 82
2nd Lockup
closed throttle 70
full throttle 82
3rd Converter
closed throttle 185
full throttle 220
Lockup
closed throttle 85
full throttle 100
4th Lockup
closed throttle 70
full throttle 82
5th Lockup
closed throttle 70
full throttle 82
6th Lockup
closed throttle 70
full throttle 82
Reverse Converter
closed throttle 185
full throttle 220
Lockup
closed throttle 70
full throttle 82

*The above data are for medium duty
units; full throttle operation on heavy
duty units are 109% higher.

AIR PRESSURE CHECKS

Compressed air may be used to check
the operation of the various clutches in
the transmission and to find leaks that
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FRONT PUMP

G-1 PRES.

G-2 PRESSURE

Fig. 3 Pressure check point locations

may be caused by broken, damaged or
omitted seals.

To make the air pressure checks, re-
move the oil pan, valve body and oil
transfer plate from the transmission.
Then apply 80-100 lbs. (psi) air pressure
at the appropriate holes in the mounting
pad at the bottom of the transmission
housing, Fig. 4.

When compressed air is applied as di-
rected, listen for the noise that occurs
when the clutch is applied. If no clutch
application noise is heard, a leak may
exist in the hydraulic system. Refer to
the fluid leakage data below to determine
the cause of the leaks at any of the check
points.

Low Splitter Cluich

1. Leak between diaphragm and case:—
Bottom two anchor bolts loose or not
drawing diaphragm to case.

High Splitter Clutch

1. Leak between diaphragm and case:
—Bottom two anchor bolts loose or
not drawing diaphragm to case.

2. Leak at piston I.D.: — Broken or
omitted hook-type oil seal.

3. Leak at piston O.D.: — Broken,
nicked or omitted synthetic seal.

4. Air comes out of lube hole in re-
tarder valve body pad:—Front hub
hook-type seal ring broken or
omitted.

5. Air comes out of retarder feed:—
Rear hub hook-type seal ring broken
or omitted.

High Range Clutch

1. Leak between diaphragm and case:
—Bottom two anchor bolts loose or
not drawing diaphragm to case.

2. Air escapes at front pitot hole (8)
or at lube hole in retarder valve
body pad:—Inner hook-type seal ring
on rear hub broken or omitted.

3. Air escapes at lube hole in retarder
valve body pad:—Rear hook-type
seal ring on rear hub broken or
omitted.

4. Air may escape around clutch piston
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spring:—Hook-type seal ring for
clutch I.D. broken or omitted.

5. Air may escape around high range
clutch hub:—Synthetic seal at piston
O.D. broken, nicked or omitted.

Intermediate Range Clutch

1. Leak between case and intermediate
clutch piston housing:—Anchor bolts
loose. Intermediate clutch housing
not tight against hole in case.

2. Leak at piston ID.:— Hook-type
ring broken or omitted.

3. Air escapes around low range clutch
plate:—Hook-type ring broken or
omitted.

4. Leak at piston O.D.:—Synthetic seal

®

1. LOW-SPUTTER 8. LOW-RANGE o
2. HIGH-SPLITTER 6. REVERSE

3. HIGH-RANGE 7. LOCKUP

4. INTERMEDIATE -RANGE

CLUTCH APPLY PASSAGES

at piston O.D. broken, nicked or
omitted.

Low Range Clutch

1. Leak between case and low-reverse

piston housing:—Anchor bolt loose.
Low-reverse clutch housing not tight
against case.

2. Leak at piston I.D.:—Hook-type seal

broken or omitted.

3. Air escapes around clutch I.D.:—

Hook-type seal broken or omitted.

4. Leak at piston O.D.:—Synthetic seal

broken, nicked or omitted.

Reverse Clutch

1. Leak between case and low-reverse

piston housing:—Anchor bolt loose.
Low-reverse clutch housing not tight
against case.

Leak at piston I.D.:—Hook-type seal
broken or omitted.

3. Air escapes around clutch ID.:—

Hook-type seal broken or omitted.

4. Leak at piston O.D.:—Synthetic seal

broken, nicked or omitted.

Lockup Clutch

1. Leak at piston I.D.:—Synthetic seal

broken, nicked or omitted.

2. Leak at O.D. of converter cover:-—

Synthetic seal between reaction
plate and cover, or between plate
and converter pump flange dam-
aged or omitted.

3. Leak at turbine shaft:—Broken or

omitted hook-type rings at front end
of turbine shaft, front end of splitter
shaft, or center of splitter shaft.

MAINTENANCE
Adding Fluid
The oil level should be checked every

L i o

8. FRONT PITOT - e
9. RETARDER N 13. REAR PUMP OUT
10. RETARDER PRESSURE 14. REAR PITOT

11. FRONT PUMP IN 15. CONVERTER IN
12. FRONT PUMP OUT 16. REAR PUMP IN
OTHER PASSAGES

Fig. 4 Transmission housing fluid passage holes
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1000 miles and oil added as necessary
as outlined below:

1. Transmission oil should be at normal
operating temperature of 150 to
200°.

2. Apply hand brake and service brakes
securely. Do not apply the hydraulic
retarder while checking the oil level.
Applying the hydraulic retarder
while in a stalled condition will
aerate the oil, making an accurate
oil level check impossible.

3. Place range selector lever in Dr
range and run engine at normal idle
speed.

4. Before removing dipstick clean the
area around the dipstick opening as
a precaution against dirt entering
transmission.

5. The oil level should be at the “Full”
mark on the dipstick. If the oil level
it at the “Add” mark, or below it,
add enough oil to bring the level
up to the “Full” mark. If the oil
leval is higher than the level speci-
fied above, drain the oil back to the
correct level.

6. Securely seat the dipstick in the
filler tube.

Changing Fluid

The oil should be changed every 5000
miles under normal operating conditions

for off-highway or urban operation. The

oil should be changed at 10,000 mile in-

tervals for normal highway operation.

Replace the oil filter at each change.

1. Drain oil immediately after opera-
tion while the oil is still warm.

2. Loosen the transmission oil filter
cover and allow oil to drain thor-
oughly. Do not completely remove
the cover until drainage is complete.

3. Remove cover and filter and install
new filter.

4. Pour eight quarts of Hydraulic
Transmission Fluid “Type A” or
Automatic Transmission Fluid “Type
C” into the transmission.

5. Apply parking brake and position
range selector in N and start engine.

6. Move range selector lever to Dr.

7. Run engine at normal idle speed
and add sufficient oil to bring the
level up to the “Add” oil mark on
the dipstick.

8. With service brakes applied, shift
the transmission through all ranges.
Continue to run the engine until
normal operating temperature of the
transmission is attained. Then add
oil, if necessary, to bring the level
up to the “Full” mark.

Oil Cooler

The oil cooler (heat exchanger),

through which the transmission oil is
circulated before returning to the oil
pan, dissipates the heat created by nor-
mal operation of the torque converter,
transmission and hydraulic retarder. The
cooling medium is the engine coolant.

When a clutch failure or other internal
trouble has occurred in the transmission,
any metal particles or clutch plate ma-
terial that may have been carried into
the oil cooler should be removed from
the system by flushing the cooler before
the transmission is put back into service.
Foreign matter in the oil cooler could
block off the front pitot feed hole, get
into various gears and clutches, or block
off the output shaft bushing lubrication
orifice in the splitter shaft.

1. Disconnect both oil cooler lines at
the fittings in the hydraulic retarder
valve body.

2. Back-flush the oil cooler and lines
with clean solvent and compressed
air. Do not exceed 100 psi air pres-
sure. An engine de-sludge gun may
be used for flushing.

3. Remove all remaining solvent from
the system with compressed air.

4. Flush the system again with Auto-
matic Transmission Fluid. If, after
the final flushing, there is no flow
through the cooler, or if the flow is
restricted, replace the radiator.

Transmission Repair Section

“In Truck” Repairs

Servicing the fluid filter, oil pan, valve
body, oil transfer plate and hand brake
may be performed without removing the
transmission from the truck.

When removing or installing the park-
ing brake drum with the transmission in
the truck, the rear pitot tube must be
loosened to prevent damage to the rear
governor. Loosen both rear pitot tube
retaining screws four turns. Do not turn
these screws outward more than four
turns as the pitot tube may fall off the
screws. Be sure that the screws and
pitot tube are not binding or sticking on
the housing.

TRANSMISSION,
DISASSEMBLE

After removing the transmission from
the truck, mount the transmission in a
suitable repair stand and disassemble as
follows:

1. Remove fluid filter.

2. Remove oil pan.

3. Remove range selector valve body,
Fig. 5. The shift valve steel detent
ball and spring and the rear pump
nylon ball are free to fall out of the
valve body when it is removed from
transfer plate.
Remove downshift timing valve body.
Remove oil transfer plate. A nylon
ball in the plate is free to fall when
the plate is removed.

6. Remove hydraulic retarder valve

o

RANGE SELECTOR VALVE BODY

DOWNSHIFT TIMING VALVE BODY  OiL TR,

Fig. 5 Valve body and oil transfer plate

body. Remove nylon ball from hous-
ing.

7. Remove converter pump cover, lock-
up clutch back plate and clutch plate.

8. Remove hook-type seal and snap
ring from turbine shaft and then re-
move turbine.

9. Remove first stator. Each stator
contains eight springs and eight rol-
lers which may fall out when stator
is removed. Remove bronze spacing
washer.

10. Remove second stator and roller
race.

11. Remove snap ring and spacer from
converter ground sleeve, then lift out
converter pump.

12, Lift off converter housing, being
careful to avoid dropping the re-
tarder rotor and shaft. If this assem-
bly lifts with the housing, tap the end
of the shaft to dislodge it from the
housing so it will remain in the trans-
mission.

13. Remove thrust washer from rear
face of converter ground sleeve.

14. Lift out retarder rotor and shaft,
Fig. 6.

15. Loosen bolt at top of transmission
housing which anchors diaphragm in
housing.

16. Remove low spitter clutch reaction
plate, Fig. 6.

17. Remove splitter mechanism, Fig. 7.

18. Remove parking brake band.

19. Remove speedometer driven gear fit-
ting from rear bearing retainer.

20. Remove two rear pitot tube mount-
ing bolts (near brake anchor). These
bolts must be removed to allow the
pitot tube to drop into the rear pitot
collector ring before loosewing the
output flange retaining bolt and
bearing retainer bolts to prevent
damage to governor valves.

21. Remove parking brake drum, Fig. 8.

22. Remove rear bearing retainer and
rear pump. Do not remove the re-
verse planetary carrier and rear
pitot collector ring with the retainer;
be sure they remain on the output
shaft.

215

. ol



ALLISON

POWERMATIC « TORQMATIC « TRANSMATIC

LOW-SPUTTER CLUTCH

5
REACTION PLATE

Tool-—)-6430

Fig. 7 Splitter mechanism

23. Remove rear pitot tube from collec-
tor ring.

24. Remove reverse planetary carrier
and rear pitot collector ring from
output shaft. Various clutch parts
are color coded, and should be as-
sembled in the same locations when
the transmission is serviced to insure
proper fitting.

25. Remove reverse sun gear after re-
moving thrust washer and snap ring.

26. Remove reverse clutch pressure plate
and backing plate, and Belleville
spring.

27. Working through openings in trans-
mission housing, remove low range
and reverse clutch piston housing,
Fig. 9.

28. Remove low range clutch Belleville
spring.

29. Remove reverse range sun gear shaft
after removing snap ring.

30. Remove thrust washer and take out
output shaft assembly.

31. Remove low clutch apply plate and
low clutch plate.

32. Remove low clutch reaction housing
after removing anchor bolt, Fig. 10.

33. Remove low ring gear and intermedi-
ate planetary carrier, Fig. 11.
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34.

35.

36.

37.
38.

Remove intermediate clutch piston
housing after removing anchor bolt,
Fig. 11.

Remove intermediate clutch Belle-
ville spring. Then remove apply
plate, clutch plate and ring gear as a
unit.

Remove reaction housing after re-
moving anchor bolt from bottom of
transmission.

Remove oil collector.

Remove range selector and throttle
control levers as required.

TRANSMISSION,
ASSEMBLE

Low and Intermediate Clutches
and Gears and Low and Reverse
Clutch Piston Housing

If a housing shim was removed dur-
ing disassembly, install the same
shim.

Install oil collector with conical por-
tion facing toward front of housing.
Install intermediate clutch reaction
housing so that threaded anchor bolt
hole is aligned with hole in bottom
of transmission case.

Install intermediate ring gear with
longer section of gear toward front
of transmission and toward reaction
plate, Fig. 12.

Install intermediate clutch apply
plate. This plate has an oil collector
ring installed at its inner diameter.
Install, but do not tighten, the inter-
mediate clutch reaction housing an-
chor bolt.

Install intermediate clutch Belleville
spring with convex side toward rear
of transmission. Make sure spring is
centered pefectly on clutch apply
plate on which it seats so the piston
housing will seat properly around it.
Install intermediate piston housing
with piston facing Belleville spring
and with tapped hole in piston hous-
ing in line with the corresponding
anchor bolt hole in bottom of case.
Install, but do not tighten, the inter-
mediate clutch piston housing anchor
bolt.

Taol. 7089

o Vs X 3 SPACER

PISTON HOUSING

Fig. 9 Low and reverse
clutch piston housing

* PLANETAR
LARRIER

BNTERMEDIATERANG

Fig. 11 Low ring gear and in-
termediate planetary carrier

10. Install low ring gear and intermedi-
ate planetary carrier, Fig. 11. Rotate
assembly until planetary pinion teeth
engage internal teeth of ring gear.

11. Install low clutch reaction housing,
aligning the tapped hole in the plate
with its corresponding anchor bolt
hole in bottom of transmission case,
Fig. 10. Install, but do not tighten,
reaction housing anchor bolt.

12. Install clutch plate and clutch apply
plate.

13. Install transmission output shaft as-
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14.

15.

16.

sembly, engaging planetary pinion
teeth with internal teeth of low ring
gear.

Install bronze thrust washer on out-
put shaft. Then install reverse sun
gear shaft over output shaft. Mesh
teeth on flange with internal teeth of
ring gear.

Install new snap ring in internal
groove of low ring gear. Then install
low clutch Belleville spring with con-
vex side toward rear of transmission.
Make sure spring is centered per-
fectly on clutch apply plate on which
it seats so low and reverse piston
housing will seat around it.

Install low and reverse clutch piston
housing, aligning tapped hole in pis-
ton housing with corresponding an-
chor bolt hole in bottom of transmis-
sion case, Fig. 9. Do not install an-
chor bolt at this time.

Reverse Planetary Gearing
and Clutch

Install reverse clutch Belleville
spring with concave side toward rear
of transmission.

Before installing reverse clutch pack
in housing, assemble it as follows:
Place clutch apply plate on bench
with flat surface up. Position re-
verse ring gear and clutch plate as-
sembly on apply plate with longer
section of ring gear external teeth
up. Over these two parts position re-
verse reaction housing with slots
down so slots engage clutch apply
plate tangs. Install this assembly in
transmission case, aligning tapped
hole in reaction housing with cor-
responding anchor bolt in bottom of
transmission case. Do not install an-
chor bolt at this time.

Install reverse sun gear on sun gear
shaft and secure with new snap ring.
Install bronze thrust washer over
output shaft.

Install reverse planetary carrier and
rear pitot collector ring on output
shaft. Make sure planetary pinions
mesh with sun gear and reverse ring
gear.

Selecting Proper Rear Bearing
Retainer Gasket

. With rear pump and speedometer

drive gear removed, install rear bear-
ing retainer, without gasket, on rear
of transmission case.

Install four bearing retainer mount-
ing bolts at 90° intervals, and tighten
them to 85 inch-pounds torque.
Check clearance between bearing re-
tainer and rear surface of transmis-
sion case near points where bolts are
installed. This clearance will deter-
mine which gasket or gaskets to use.
Gaskets are available in .0127, .016”
and .021” thickness.

If the measured clearance is .005-
.015” use .012” gasket. If clearance
is .016-.021” use .016” gasket. If
clearance is .022-.027” use .021” gas-
ket. If clearance is .028-.029” use
one .012” and one .016” gasket.
Install, but do not tighten, low and
reverse clutch piston housing anchor
bolt and reverse clutch reaction hous-
ing anchor bolt.

Remove bearing retainer.

FREAR FIYOT smemess
TuRe

o -

2
~ . B
3 »

OIL COLLECTOR

CLUTCH PLATE

RETAINER
RETAINER

APPLY PLATE
SPRING

INTERMEDIATE-RANGE
PLANET CARRIER

SNAP RING

OUTPUT SHAFT

THRUST WASHER

7. Tighten five anchor bolts installed in
bottom of transmission case to a
torque of 10 lbs. ft.

Rear Bearing Retainer, Brake Drum
and Output Flange

1. Install correct bearing retainer gas-
ket.

REAR BEARING
~ RETAINER

Tonl.« 16899 W

#EAR FITOT COUECTOR I

Fig. 13 Rear bearing retainer instal-
lation. Guide bolts shown may be made
from V4" brazing rod 6" long
and threaded for « length of 33"

SUN GEAR

INTERMEDIATE-RANGE CLUTCH REACTION HOUSING

INTERMEDIATE-RANGE RING GEAR

PISTON SEAL

PISTON

PISTON SEAL

INTERMEDIATE-RANGE PISTON HOUSING

LOW-RANGE CLUTCH COMPONENTS

LOW AND REVERSE
PISTON HOUSING

REVERSE CLUTCH
COMPONENTS

Fig. 12 Clutches and gears

2. Install two guide bolts in rear pitot

tube, making sure open (drilled port)
side of pitot tube is toward bolts.
Place pitot tube in rear pitot col-
lector ring with tube portion toward
vanes and guide bolts toward rear
of transmission, Fig. 13.

Carefully lower rear bearing retain-
er over output shaft while guiding
guide bolts through pitot tube
mounting bolt holes in retainer. It
also will be necessary to guide rear
pump drive lugs into driving slots
in reverse planetary carrier and to
start speedometer drive gear and
spacer on output shaft. Do not
remove guide bolts at this time. Do
not turn output shaft until flange
retaining bolt is installed, otherwise
damage to pitot tube and governor
vanes may result.

Install rear bearing retainer bolts
and torque to 42-50 lb. ft.

. Remove low and intermediate and

reverse clutch reaction housing
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BOLT HOLE

TE RANGE CLUTCH
ANCHOR BOLT HOLE

LOW-RANGE CLUTCH ANCHOR

BOLT HOLE

Feeler Gouge

CONVERTER
PUMP COVER

Fig. 14 Checking reverse, low and in-

termediate clutch plate

anchor bolts and, using a narrow
feeler gauge in bolt holes and nar-
row screwdriver, separate apply
plates and friction clutch plates in
each range and measure clearance
between them, Fig. 14. Clearance for
intermediate range should be .020-
.030”. A minimum clearance of .008”
in the low and reverse clutches and
.018” in intermediate clutch is al-
lowable. If clearances are correct,
install anchor bolts removed and
torque them to 35-40 lb. ft.

Torque two piston housing anchor
bolts to 17-20 1b. ft.

. Remove one pitot tube guide bolt

and start one mounting bolt, while
holding out firmly on remaining
guide bolt. Now, hold out firmly on
mounting bolt, which has just been
started, and remove remaining guide

Fig. 15 Converter pump

cover installation
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10.

11.
12.
13.

clearances

bolt. Then start other mounting bolt.
Do not tighten mounting bolls at
this time. The bolts should protrude
1s” or more.

Install output flange and parking
brake drum. Do mnot turn output
shaft while installing these parts;
if shaft is turned, pitot tube or gov-
ernor may be damaged.

Install O-type ring seal, tab washer
and output shaft bolt. Tighten bolt
to 10 1b. ft. torque, being careful
not to allow drum to rotate while
tightening.

Torque pitot tube bolts to 10-12 lb.
ft.

Torque output flange bolt to 83-100
Ib. ft.

Install speedometer fitting in rear
bearing retainer.

Splitter Mechanism, High Clutch

and Power Take-Off Gear

Position transmission with front sur-
face facing upward.

Install splitter mechanism, Fig. 7.
The three anchor bolt holes in the
high clutch diaphragm must align
with the three transmission case
holes, two in the bottom and one
hole in the top of the housing.
Install three anchor bolts, the short-
er one at top of transmission. Tight-
en two bottom bolts to a torque of
17-20 1b. ft. Do not tighten the top
bolt at this time; failure to tighten
bolts in the correct order may cause
internal oil leakage.

Hydraulic Retarder

Install low splitter reaction plate
with vanes toward front of housing

Fig. 16 Converter

SPACERS TO BE
SECURELY STAKED
(4 PLACES) TO
STUDS, AS SHOWN.

o™

Edge

SPACER

CONVERTER
HOUSING

stack control spacer measurement

and anchor bolt hole in line with
hole in bottom of housing.

Install reaction plate anchor bolt
and torque to 17-20 lb. ft.

Tighten diaphragm anchor bolt at
top of housing to 17-20 1b. ft.
Install hook-type ring seal around
splitter ring gear of turbine shaft
and retarder rotor, Fig. 6.

Make sure thrust washer is in front
of splitter planetary carrier and that
the hook-type seal ring is in the

Fig. 17 Hydraulic re-
tarder valve installation
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NYLON
BALL

o

10.

TRANSFER PLATE

T

e

»

Fig. 18 Oil transfer plate installation

groove at front of splitter output
shaft. Oil the thrust washer and
hook seal, then install turbine shaft
and retarder rotor.

Torque Converter

Place converter housing gasket on
transmission case.

Remove converter pump and hub.
Converter pump should be installed
within one hour after removal while
seal is still pre-stretched.

The bronze thrust washer should
be checked to be sure it is being
held in place at the rear of the
ground sleeve by oil soluble grease.
Install converter housing on trans-
mission case and torque mounting
bolts to 42-50 1b. ft.

Install hook-type seal ring on con-
verter pump hub.

Install converter pump. Make sure
slots in hub mate with front pump
drive lugs and that hook-type ring
seal on hub passes through front
pump seal without damage to seal
ring or seal.

Install seal in groove just inside
bolt circle.

Install freewheel race spacer on
ground sleeve with concave side up.
Install new snap ring to retain free-
wheel race spacer, then install free-
wheel roller race on ground sleeve.
Carefully install second stator. When
installed, stator should freewheel in
direction of arrow on converter
pump, and lock when turned in op-
posite direction.

Install bronze spacer washer, then
install first stator over roller race
so that springs and rollers do not
fall out. The first stator, when in-
stalled, should freewheel in the di-
rection of the arrow on the converter

LUBE SUPPLY BALL
(Y8 INCH NYLON)

11.
12.

13.

14.

15.

16.

DETENT SPRING

RANGE SELECTOR VALVE BODY

REAR PUMP CHECK
VALVE BALL
(Y2 INCH NYLON)

RANGE SELECTOR VALVE D ENT BALL
(Y8 INCH STEEL)

Fig. 20 Range selector valve body installation

pump, and should lock when turned
in the opposite direction.

Install turbine on turbine shaft, Fig.

Install snap ring and hook-type ring
seal on turbine shaft, Fig. 15.
Install seal ring in groove just in-
side bolt circle on front of lockup
clutch reaction plate.

Install reaction plate, Fig. 15. If
inked balance marks are fovnd on
reaction plate, converter pump, lock-
up piston and pump cover, assemble
the parts with the marks aligned.

Install lockup clutch plate on reac-
tion plate with internal teeth en-
gaging turbine splined ring, Fig. 15.

Install pump cover on converter
pump studs. If balance marks are
on cover and pump, align balance
marks. Install four nuts at 90°

TIGHTEN BOLTS
TO 8.10
FOOT-POUNDS
TORQUE

SHORT BOLTS

Fig. 19 Oil transfer
plate attaching bolts

17.

intervals and tighten alternately to
10 1b. ft. to prevent synthetic seal
from being forced out of its groove.
install remaining nuts and torque all
nuts to 19-23 1b. ft.

If any of the parts listed below are
replaced in the course of the work,
the dimension indicated by “A” in
Fig. 16 must be checked. The re-
quired dimension is 1.572-1.592”.
Parts replacement which may affect
dimension “A” are: Converter pump
cover assembly, lockup clutch reac-
tion plate, converter pump, con-
verter pump hub, converter ground
sleeve assembly and converter hous-
ing. Dimension “A’” may be checked
by fastening a sling as shown and
applying a pull of 100 1bs. or more to
remove all end play. If the dimension
is not within specified limits, install
or remove converter stack control
spacers as needed. Spacers are fur-
nished in five thicknesses ranging
from .027” to .101".

Oil Transfer Plate, Valve Bodies,

1.

Oil Pan and Filter

Install hydraulic retarder valve body
and nylon ball, Fig. 17. Tighten
mounting bolts to 15-18 1b. ft.
Install oil transfer plate as shown in
Figs. 18 and 19. Tighten bolts to
8-10 1b. ft.

Install downshift timing valve body
on oil transfer plate and torque bolts
to 8-10 1b. ft.

Install range selector valve body as
shown in Fig. 20 and torque bolts to
4-6 1b ft.

Place new seals on both pump pickup
tubes and install oil pan, torqueing
bolts to 8-10 lb. ft.

Install fluid filter and tighten nut to
8-10 1b. ft.
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Sub-Assemblies, Overhaul

CONVERTER PUMP COVER

& LOCKUP CLUTCH

Disassemble

Remove lockup clutch reaction plate,
Fig. 21, and lift out clutch plate. Tap
edge of cover against wooden block,
if necessary, to remove reaction
plate.

Remove seal ring from front flange
of reaction plate.

Remove snap ring which retains
lockup clutch piston in pump cover.
Remove piston from pump cover by
tapping edge of cover against a
wooden block.

Remove seal from outer groove in
piston.

Assemble

Install seal ring in outer groove in
lockup clutch piston, then apply a
light coat of oil to the seal.

Install piston in converter pump
cover so that dowel holes in piston
engage dowels in cover, Fig. 22. Be
sure that balance marks on both
parts are also aligned. If the dowels
do not enter the dowel holes, the
lockup clutch will not disengage and
the converter will not function.
Install snap ring. If piston does not
push far enough into the pump cover
to install the snap ring, use a suit-
able sleeve and press ram to com-
press the piston.

CONVERTER PUMP

Disassemble

Remove large seal ring from con-
verter pump, Fig. 23.

Tap out all damaged or worn con-
verter pump bolts. Only damaged
bolts should be removed from the
pump. Do not lose the positions of
the balance weights.

Remove  bearing retainer from
pump.

Tap hub from pump.

Remove synthetic seal ring from
pump and hook-type seal ring from
hub.

Drive bearing from hub, using a soft

) drift and light hammer.

Assemble

If any pump cover bolts were re-
moved, insert new bolts and press
them in place. Install balance
weights in their proper positions.
Install new synthetic seal ring in
outer groove of pump face just in-
side pump circle.

Install new seal ring on hub mount-
ing surface groove of pump.
Install bearing in pump hub and po-
sition hub in pump.

Install bearing retainer on hub,
align mounting holes, and install
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bolts, tightening them to 9-11 1b. ft.
torque. Do not install the hook-type
seal ring in the pump hub at this
time as the converter pump hub is to
be used to pre-fit the front pump oil
seal.

CONVERTER STATORS

Disassemble and Inspect

Remove the springs or rollers which
did not fall out of the stators during re-
moval.

Check both stators for cracks or ex-
cessive wear. Check springs and rollers
for nicks, burrs or other damage.

Assemble

1. Apply oil soluble grease in stator
cam pockets, then place roller

SPACER CONVERTER PUMP COVER

LOCK NUT
BUSHING

. SEAL RINGS
~
/ ~

/ SEAL RINGS

SNAP RINGS

CONVERTER PUMP TURBINE

~
~

SEAL RING DRIVE GEAR

OIL PUMP COVER

CONVERTER HOUSING

LOCKUP CLUTCH PISTON

LOCKUP CLUTCH PLATE

DRIVEN GEAR

springs in openings with open ends
facing stator bore.

Compress- springs with a small
screwdriver to allow roller to be in-
serted in shallow end of each cam
pocket. Install one spring and roller
in each of the eight cam pockets in
each stator. Be sure springs and
rollers are properly installed in roll-
er race so that stators lock when
they are turned in opposite direction
of engine rotation, and that they
freewheel when turned in direction
of engine rotation.

CONVERTER HOUSING
& FRONT PUMP

Disassemble

1. Remove front pump body and gears

FIRST STATOR

Rougg‘/ SPRING
<

W ROLLER RACE

RETAINER

WASHER LSRR 2 CONVERTE.

PUMP HUB

SNAP RING

GASKET

BUSHING

GROUND SLEEVE

THRUST WASHER

Fig. 21 Torque converter, lockup clutch and front pump
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PUBE. COVER

BALANCE MARKS

Fig. 22 Lockup clutch piston
and converter pump cover
balance marks and dowels

SEAL RING

x CONVERTER PUMP

PUMP HUB
RETAINER

Fig. 23 Converter pump

FRONT PUMP QDY

PUMP GEARS &

SEAL BING

Fig. 24 Front pump body

from housing, Fig. 24.

Lift pump cover and seal ring out of
converter housing.

Remove gears from pump body and
drive seal ring out the front of
pump body.

Unfasten converter ground sleeve
from converter housing, using a
wood block to drive sleeve from
housing.

Assemble

Align the holes in the ground sleeve
with the holes in the converter hous-
ing by installing two headless bolts
in the converter housing.

Place the sleeve through the rear of
the housing so the bolt holes slip
over the headless bolts.

WASHER

12.

13.

_— SEAL RING
o

LOW-SPLITTER CLUTCH
REACTION PLATE

TURBINE SHAFT AND RETARDER ROTOR

SEAL RING

BUSHING

THRUST WASHERS

LOW-SPLITTER CLUTCH PLATE

PISTON RETURN SPRING

HIGH-SPLITTER PISTON

HIGH-SPLITTER PISTON HOUSING

Using a wood hlock against the rear
of the sleeve, drive the sleeve tight
against the housing.

Remove the headless bholts and in-
stall the retaining bolts, tightening
them to a torque of 17-20 1b. ft.
Coat a new front pump seal with
Permatex on the outer diameter.
Start seal into front bore of pump
body.

Support machined rear face of pump
body on a flat surface and press seal
into body. Use a hand press for this
operation as a hydraulic press may
damage the seal. Press seal into
body until there is 1.595-1.605" from
front surface of seal to rear machin-
ed surface of pump body.

Place gears in pump body.
Position pump cover and install two
guide bolts in body.

Install square section O-type seal
ring aroung pump cover.

Place pump in front of converter
housing and insert guide bolts
through proper holes in housing and
install four bolts with lock washers
through rear of converter housing
into pump body.

Remove guide bolts, install two re-
maining bolts and tighten all bolts
to a torque of 15-18 1b. ft.

With hook-type seal ring removed
from converter pump hub, align
slots in hub with pump drive -lugs
and insert hub through seal. Leave
these parts assembled in this man-
ner until ready for final assembly.
Using oil soluble grease to hold
bronze thrust washer in place, posi-
tion washer in rear of ground
sleeve,

BUSHING

PISTON SEALS

PISTON RETURN SPRING

HIGH-RANGE CLUTCH HOUSING

PISTON SEAL RINGS

HIGH-RANGE PISTON

HIGH-RANGE CLUTCH PLATES

POWER TAKE-OFF GEAR

SNAP RINGS

SEAL RINGS
\ SNAP RING

SPLITTER OUTPUT SHAFT

LUBE ORIFICE PLUG

-
INTERMEDIATE-RANGE
SUN GEAR
LOW-RANGE SUN GEAR

SNAP RING

SEAL RINGS ZB9,  rroNT PTOY
SNAP RING ¥ TUsE

LOW.SPLITTER PISTON

PISTON SEAL RINGS

SEAL RINGS

Fig. 25 Splitter mechanism, high clutch
and power

take-off drive gear

SPLITTER MECHANISM,

HIGH CLUTCH & PTO
DRIVE GEAR

Disassemble, Fig. 25

Remove low and intermediate sun
gears after removing snap ring.
Grasp unit with fingers under high
clutch and the thumbs over low
splitter clutch friction plate to pre-
vent it falling apart; then place it
on blocks.

Remove thrust washer and snap
ring. Then remove splitter planetary
carrier and thrust washer.
Remove high splitter clutch and low
splitter clutch friction plate.
Remove high splitter clutch back
plate after removing snap ring.
Remove clutch plates and low split-
ter clutch friction plate.

Place high splitter clutch housing in
press, supporting rear of housing
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10.

11.

12.
13.

14.
15.

16.

17.

BELLEVILLE
SPRING

and compress piston Belleville spring
and remove snap ring. When releas-
ing Belleville spring pressure be sure
that spring does nmot catch in snap
ring groove.

Remove Belleville spring and tap
forward edge of clutch housing
against wood block to remove high
splitter piston.

Remove synthetic seal ring from
piston and hook-type seal ring from

housing.
Remove thrust washer and two
hook-type seal rings from dia-

phragm, Fig. 26.

Remove splitter output shaft assem-
bly, doing so slowly so that hook
ends of seal rings do not break off.
If necessary, remove two wire snap
rings and three hook-type seal rings.
Support rear of high clutch housing
in a press and compress low splitter
clutch piston Belleville spring and
remove snap ring. Carefully release
pressure on Belleville spring to keep
its inner edge from catching in snap
ring groove. Do not attempt to lift
diaphragm from assembly at this
time as the vanes in the front fluid
velocity governor may be damaged
by the pitot tube.

Remove assembly from press and
lift out Belleville spring.

Remove low splitter clutch piston
from high clutch diaphragm and re-
move synthetic seal ring from piston
and hook-type seal ring from dia-
phragm. Do not attempt to remove
diaphragm from assembly.
Remove the two front pitot tube
mounting screws and lockwashers
from front surface of diaphragm to
allow pitot tube to drop into front
governor collector ring. Lift dia-
phragm from assembly and remove
two hook-type seal rings from rear
of diaphragm. Remove pitot tube
from collector ring.

Support front surface of high clutch
housing assembly in a press, using
a suitable block in center of housing
so that governor collector ring will
not be damaged. Compress piston
return spring retainer and remove
snap ring. Release pressure on pis-
ton return spring retainer slowly,
making sure inner edge of spring re-
tainer does mot catch in snap ring

THRUST WASHER SNAP RING

HOOK-TYPE
SEAL RINGS

LOW-SPLITTER
CLUTCH PISTON

HIGH-RANGE
CLUTCH DIAPHRAGM

Fig. 26 Low splitter clutch piston
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FRONT PITOT TURE

Fig. 27 High clutch diaphragm installation

18.
19.
20.

21.

10.
11.
12.

groove as spring expands.

Remove assembly from press and
lift off retainer and spring.

Remove large internal snap ring
from high clutch housing.

Remove high clutch reaction plate,
three internal splined plates, two
external splined plates and the pow-
er take-off gear.

Tap rear of housing on a wood block
to loosen high clutch piston. Remove
piston, then remove synthetic seal
from piston and hook-type seal ring
from housing.

Assemble, Fig. 25

Install hook-type seal ring on high
clutch housing and synthetic seal
ring on high clutch piston. Coat
seals lightly with oil.

Install piston in housing.

Support front surface of piston
housing in a press, using a suitable
block at center of housing so that
governor collector ring will not be
damaged.

Position coil-type piston return
spring on top of piston, set retainer
on spring and, using a suitable sleeve
on the retainer, align the hole in the
retainer with the hub of the housing.
Then center the sleeve tool on the
retainer. Compress the spring until
the retainer is below the snap ring
groove and install the snap ring.
Make sure the inner edye of the re-
tainer does not catch in the snap
ring groove.

Install snap ring in housing hub
groove and slowly release pressure
on retainer. Make certain snap ring
is fully seated and that the retainer
is straight and returns firmly against
snap ring. Remove assembly from
press.

Install power take-off gear, aligning
drive slots with slots in high clutch
housing.

Install high clutch plates.

Install high clutch reaction plate so
that the two longer tangs engage
drive slots in power take-off gear.
Install large internal snap ring in
high clutch housing to retain high
clutch reaction plate.

Install two hook-type seal rings on
rear of high clutch diaphragm.
Install high clutch with front gov-
ernor collector ring facing upward.
Install two guide bolts in front pitot
tube on the side of pitot tube that the

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

CLUTCH PLATE
TANGS

drilled port is located, Fig. 27. (Guide
bolts can be made from two 5-inch
lengths of %” brazing rod threaded
with a 10-32 die a distance of 33”.)
Place pitot tube in governor collector
ring with intake port toward outer
diameter of ring.

Install high clutch diaphragm over
high clutch. Make sure diaphragm
enters high clutch housing without
damaging hook-type seal rings at
rear of diaphragm. At the same
time, direct guide bolts through pitot
tube mounting screw holes, Fig. 2T7.
While holding up firmly on one of
the guide bolts, remove other guide
bolt and install pitot tube mounting
screw and lockwasher. Tighten screw
just enough to keep pitot tube from
moving. Remove other guide bolt
and install other mounting screw.
Tighten both screws 38-48 lb. ft.
torque. Do not separate this as-
sembly while pitot tube is in position.
Install synthetic seal ring on low
splitter clutch piston and the hook-
type seal ring on low splitter piston
housing side of diaphragm.

Lightly coat seal rings with oil and
carefully install low splitter piston
into diaphragm so that seal rings are
not damaged.

Place assembly in press with low
splitter clutch piston up. Then install
the Belleville return spring on piston
with convex side up. Compress
spring carefully far enough to install
snap ring. Do wnot allow Belleville
spring to catch in snap ring groove
while compressing spring.

Place high clutch and diaphragm
assembly on blocks. Install two wire
snap rings and three hook-type seal
rings on splitter output shaft.
Lightly coat seal rings with oil and
carefully install splitter shaft so that
seal rings are not damaged.

Install hook-type seal ring on inner
diameter of high splitter clutch hous-
ing and gear.

Install synthetic seal on outer dia-
meter of high splitter piston.
Lightly coat seals with oil and install
piston in housing, being careful not
to damage seals.

Place piston and housing assembly
in a press with piston up. Then in-
stall Belleville spring on piston with
convex side up. Compress the spring
carefully and only far enough to in-
stall the snap ring. Remove from
press. ]
Install low splitter clutch friction

CLUTCH PLATE
TANGS

PISTON TANG

Fig. 28 Low

splitter
clutch plate installation
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25.
26.

27.

28.

29.

30.

31.

32.

33.

plate on high splitter clutch housing
so that the six internal tangs do not
engage the slots in the housing
where the high splitter piston tangs
are located, Fig. 28. If the tangs
through error are installed in the
same slots, both splitter clutches
would be applied when the high
splitter piston is actuated.

Install two internal splined plates
and one external splined plate.
Install high splitter clutch back
plate, retaining it with large snap
ring.

Install two hook-type seal rings and
the bronze thrust washer on the
front face of the diaphragm, then
apply a light coat of oil to these
parts.

Install high splitter clutch and low
splitter clutch friction plate, being
careful not to damage seal rings.
Coat bronze thrust washer with oil
soluble grease and install in splitter
planetary carrier.

Install splitter planetary, splining it
on splitter output shaft and meshing
with external teeth of high splitter
clutch plates. Install snap ring on
splitter shaft.

Lightly coat bronze thrust washer
with oil and install on splitter plane-
tary carrier.

Remove splitter assembly from
blocks and place it on its side. Be
careful in handling the low and inter-
mediate sun gears until they are in-
stalled and retained by snap rings so
that the front pitot tube will not
damage the front governor collector
ring.

Install low and intermediate sun
gears. Then while holding splitter
shaft by opposite end, install snap
ring to retain sun gears.

TRANSMISSION REAR
SUB-ASSEMBLIES

Rear Bearing Retainer
& Rear Pump

To disassemble, refer to Fig. 29 and
remove pump from bearing retainer.
Remove pump cover and speedom-
eter drive gear.

Pry out output shaft flange seal
from retainer and remove internal
snap ring.

Drive ball bearing out through rear
of retainer; spacer washer will come
out with retainer.

To assemble, install
washer in retainer.
Press ball bearing in retainer until
it is tight against shoulder in re-
tainer.

Install bearing retainer snap ring.
Coat outside diameter of output
shaft flange oil seal with Permatex
and install seal so it is 1/32-3/64”
above rear surface of retainer. Do
not assemble rear bearing retainer
further until it has been used in the
selection of the proper retainer-to-
transmission gasket; this procedure
is outlined under Transmission, As-
semble.

Install speedometer drive gear.
Install two guide bolts in rear bear-
ing retainer. Then place pump cover

steel spacer

INTERMEDIATE-RANGE CLUTIH REACTION HOUSING

BEARING RETAINER TO CASE GASKET

REAR PITOT TUBE BOLT

SNAP RING

over guide bolts. Install gears in
pump body and slip pump body over
guide bolts.

11. Start two of the pump retaining
bolts, remove guide bolts and install
other three bolts. Tighten all bolts
to a torque of 15-18 Ib. ft.

Reverse and Intermediate Clutch
Plates and Ring Gears

1. To disassemble, straighten the clutch
plate retainer ring at either side of
the plate and remove the ring. Lift
plate off gear. Then straighten and
remove other ring.

2. To assemble, position clutch plate be-
tween the two grooves cut around
the outside diameter of the ring
gear. Place a new clutch plate re-
tainer ring in one of the two grooves
and crimp the ring at five evenly
spaced intervals around the gear.
Turn assembly over and install the
other ring in the same manner as the
first ring. Do not crimp rings where
cutouts are made in friction facings.

Yool 15467 REVERBE CLUTIH _'

REACTIOM  HOUSS

gg..fﬂ
LOW.RANGE
[AND REVERSE
msTON
HOUSING

{NTERMEDIATE-RAMGE
PISTON HOUBING

LW RAMGE
LAUTOH REACTION
HOUSNG

Fig. 30 Checking range clutch clearances

REVERSE PLANET CARRIER AND REAR ‘GOVERNOR

SPEEDOMETER ORIVING GEAR

SEARING RETAINER HOUSING

QUTPUT SHAFT BEARING

BRAKE BAND

Fig. 29 Rear bearing re-
tainer and rear pump

Low, Reverse or Intermediate
Piston Housing

1. To disassemble, tap edge of housing
on wood block to loosen pistons and
remove pistons from housings. Re-
move synthetic seal ring from outer
groove of piston and hook-type seal
ring from housing (or from piston
in the case of the intermediate
piston).

2. Assemble in the reverse order, light-
ly coating seals with oil and pushing
them all the way into the housings.

Low Ring Gear and Intermediate
Planetary Carrier

1. To disassemble, remove snap ring
from low ring gear and lift out inter-
mediate planetary carrier.

2. To assemble, mesh the teeth of the
carrier with the teeth of the ring
gear and push the carrier into the
ring gear. Install the snap ring to
hold the assembly together.

Checking Clutch Clearances

It will be necessary to check the clutch
clearances if any pistons, piston hous-
ings, apply plates, reaction housings,
Belleville springs, or clutch plates have
been replaced in the low, intermediate or

223
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I SPRING: RETAINER e .

LUBE SUPPLY COVER  DETENT SPRING

> Bact (V4 oM STESD)

CEVENT BALL

BALL SEAT . SEPARATOR
/ PLATE
o
CONVERTER FRESSURE REGULATOR ’

VALVE BALL 1965 INCH STEEL ”\& s e WYLON. BALL (Vi INCH)

RANGE SELECTOR
~ VALVE BODY

Fig. 32 Range selector and ex-
haust regulator valve bodies

to replace the apply plates, which
are available in three thicknesses for
each clutch: .338-.342”, .345-349”’ and
.352-356". .

5. Measure the maximum thickness of

the apply plate from the clutch stack

! DOWHSHiIET and, by considering the clearance

m,ﬁ‘;’:ﬁ:‘i‘cyg‘“‘* - TIMING VALYE ol measurement taken while the stack

. ’ : - is assembled, choose the correct

plate to bring the clearance within
specifications.

6. Establish the correct clutch clear-
ances for the three ranges. Then
remove the clutch pack from the
fixture and stack them on the bench

Fig. 31 Oil transfer plate

reverse clutches. This check is performed ances between the clutch friction in the reverse or@er. Now, each part
before assembly of the clutches in the plates and apply plates of the re- may be selected in the correct order
transmission housing, using the tool verse clutch with a feeler gauge. for assembly in the transmission
shown in Fig. 30. It is advisable to check This clearance should be .010-.015”. housing.
these clutches on every rebuild or tear- 2. Repeat this operation on the low
down to be certain the clutches meet the clutch, the clearance of which should ' ) /
proper clearance specifications. also be .010-.015". HYDRAULIC VAI-VES
Assemble the clutches in the tool as 3. Use the same procedure to check the OVERH AU'-
shown in Fig. 30. Then check the clear- intermediate clutch, the clearance of
ances as follows: which should be .020-.030”. .
1. Use a small screwdriver to separate 4. If the clutches do not have the speci- Oil Transfer Plate
the plates. Then measure the clear- fied clearances, it will be necessary Referring to Fig. 31, remove lube

RANGE SELECTOR VALVE BODY THROTILE YAlvE
VALVE BODY FRONT COVER o

SPRIN
SPRINGS [INNER AND OUTER) . yiarrne

RE{}ULATOQ VALVE REGULATOR ng, BANGE SELECTOR THROTTLE VALYE
: VALVE RETAIMER

MAsN PRESSURE
¥ Hhe SULATOR YALVE

AT ! B ecUuaron P
' , : s . wockup
REAR PUMP, SPUITTER SHIFT FLUG | 'g 3 i | Q/mes ’

CCOVER

REAR-PITOY {852}

h& ' smm Wm ‘ l : SPUTTER PLUG 1§ E
STV »w { | ‘ v
E LOCKUP SHIFT VAL ‘ Gl . mom‘mor " KNOCKDOWN

PLUG

', . SPUTTER &Mlﬂ’ w\r VE
- RETAINER SPRING ; ol . SPUTIER PLUG
v w‘ swzm i \ smme

NYLON BALL {14 INCH] _ SPUTIER RELAY , VALVE BODY
’u’ALYG ‘ REAR COVER

INTERMEDIATE-HIGH ' . LOW.INTERMEDIATE
BLOCKER PLUG | INTERMEDIATE-HIGH. SHIFT VALVE o SHIFT VALVE

A
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supply cover, converter pressure regul-
ator valve retainer, spring, seat and
steel ball. The low range clutch exhaust
regulator valve is pressed into the oil
transfer plate and should not be removed
unless it is to be replaced with a new
one. Check the operation of the valve
while cleaning the transfer plate. The
valve should retain the cleaning solvent
on the side opposite the spring for at
least 15 seconds.

When assembling, tighten the Ilube
supply cover screws to a torque of 24-36
inch-lbs. The nylon ball is installed from
the other side of the oil transfer plate
when the plate is assembled to the trans-
mission. Tighten converter pressure
regulator valve retainer screws to a
torque of 24-36 inch-lbs.

Downshift Timing Valve

Remove this valve as indicated in Fig.
31. When assembled, tighten the cover
screws to a torque of 24-36 inch-lbs.

Range Selector Valve Body

In servicing this valve, refer to Figs.
32 and 33. Also do not mix the various
springs located in the valve body. Fig.
34 identifies the springs and balls and
their dimensions.

When disassembled, wash all parts in
cleaning solvent and dry thoroughly with
air pressure. Check all parts and cast-
ings for cracks, nicks or burrs. Replace
any cover or casting that is cracked or
damaged. Remove any nicks or burrs
with a fine stone.

Do not sand or polish any radius on the
valves or plugs. The valves and plugs
are manufactured with a sharp edge to
prevent dirt from sticking in the valve
bore.

All valves and plugs should be installed
dry and must move in the valve body bore

LOCKUP-CUTOFF VALVE

SPRING

| Wi =g

LOW -SPUTTER EXHAUST
REGULATOR VALVE

SPRIMG W
SPRING Mﬁm gw

. INTERMEDHATE—RANGE EXMAUST
REGUIATOR VALVE

ARRERRRY |
|

==
-
=
-
-y
-l
=
==

AT

H
FREE

SPRING HEIGHT c;‘rm(‘:lgl!ll.‘s
(Inches)

1. EXHAUST FEED PLUG 5.00 12%2
2. SPUTTER RELAY VALVE 4.59 15%2
3. MAIN PRESSURE REGULATOR VALVE (Outer) 4.46 16

4. MAIN PRESSURE REGULATOR VALVE (inner) 3.67 13%2
5. SPUTTER SHIFT VALVE 3.25 13

6. CONVERTER PRESSURE REGULATOR VALVE (Bofl)  3.14 13%
7. LOCKUP CUT-OFF VALVE 2.50 12%
8. LOCKUP SHIFT VALVE 2.22 18Y2

7L

FREE NUMBER
SPRING HEIGHT o cons
(Inches)
9. LOW-TO-INTERMEDIATE SHIFT VALVE 2.34 13%2
10. INTERMEDIATE-TO-HIGH SHIFT VALVE 1.82 6
11, LOW-SPLITTER EXHAUST REGULATOR VALVE 172 8%2
12. INTERMEDIATE EXHAUST REGULATOR VALVE .93 6
13. THROTTLE VALVE 1.210 n
14, RANGE SELECTOR VALVE DETENT 1161 12
15. DOWNSHIFT TIMING VALVE 215 17

. CONVERTER PRESSURE REGULATOR VALVE (STEEL) %46 INCH

N

1

2. REAR PUMP CHECK VALVE (NYLON)

3. and 4. RANGE SELECTOR VALVE DETENT (STEEL) 34 INCH
5. LUBRICATION SUPPLY CHECK (NYLON)

6. SPLITTER RELAY CHECK (NYLON)

Y2 INCH

Y% INCH
Y4 INCH

(INSTALLED IN RANGE SELECTOR VALVE BODY FRONT COVER)
EXHAUST FEED PLUG PASSAGE CHECK (STEEL)

Ya INCH

Fig. 34 Control valve body spring and ball identification

by their own weight. Do not attempt to
force any valves into the bores as dam-
age to the casting will result. If any
valve or plug sticks, remove it and re-
check for nicks or burrs.

When installing the front cover to the
range selector valve body, check the mat-
ing surfaces between these parts. Be
sure there is a tight seal and that none
of the springs are caught between the
housings. The front cover should not
protrude above the main valve body face
since it assembles against the oil transfer
plate. Tighten all screws to a torque of
24-36 inch-lbs.

Check the mating surface between the
valve body rear cover and range se-
lector valve body. Be sure there is a
tight seal and the intermediate shift
valve spring is not caught between the
housings.

If the rear cover and range selector
valve body are in proper position (not
distorted), tighten the screws to a
torque of 24-36 inch-lbs., starting at the
center of the cover and working toward
the ends.

The range selector valve body must
now be checked with a straight edge.
Place the straight edge on the surface

SEPARATOR PLATE

i LOW.SPLITTER EXHALST

o il @ REGULATOR PLUG

INTERMEDIATE —RANGE EXHAUST
REGULATOR PLUG

EXHAUST REGULATOR VALVE BODY

EXHAUST FEED PLUG

SPRING

RET & INER

STOP PLUGS

Fig. 35 Exhaust regulator valve body
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Fig. 36 Lube regulator valve
retainer, spring and ball

that mates to the oil transfer plate (only
the pump overage should be above the
surface). If any of the cover assemblies
protrude above this surface, the screws
will have to be loosened and the cover
shifted to a position below the range se-
lector valve body surface.

Exhaust Regulator Valve

Refer to Fig. 35 when servicing this
valve. When disassembled, do not tamper

with the bronze exhaust feed filter since
the valve body is easily damaged. Wash
all parts with cleaning solvent and dry
thoroughly with compressed air. Remove
nicks or burrs with a fine stone. Replace
any cover or casting which is cracked or
damaged. Do not sand or polish any
radius on valves or plugs as they are
made with a sharp edge to prevent dirt
from sticking in the valve bore.

All valves and plugs must be installed
dry and must move in their respective
bores by their own weight. If a valve or
plug sticks, remove it and recheck for
nicks and burrs. When completely as-
sembled, tighten all screws to a torque of
24-36 inch-lbs.

Hydraulic Retarder Control Valve

1. To disassemble, place the valve body
on wood blocks with the mounting
surface down. Drive the pin out of
the valve body, Fig. 36.

2. Place the valve body on a wood
surface with valve pointing up. Then,
using a soft hammer and rapid, light
blows, drive the valve against the
spring in the body.

3. Remove seal, valve and spring from
valve body.

4. Loosen the lube regulator valve re-
tainer by tapping lightly around the
edge of the retainer. Then remove

RETARDER VALVE

PIN VALVE
SPRING Q
LUBE
6\ REGULATOR
VALVE RETAINER Q‘ / VALVE BALL

Fig. 37 Hydraulic retarder valve

retainer, spring and steel ball, Fig.
36

5. Assemble the valve in the reverse
order of removal, referring to Fig.
37. The lube regulator valve retainer
should be pressed in until the large
diameter is flush with the mounting
surface to .030” maximum below the
surface of the valve body.

6. Coat the outer shell of the new oil
seal with Permatex and start the
seal straight into the vlave body.
Press the seal in until it is flush with
the valve body.

7. After the assembly is completed, the
valve must be in its normal position,
against the retaining pin, after ac-
tuation.
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DESCRIPTION

These units combine an air-cooled
three-element torque converter and a
hydraulically controlled three speed and
reverse planetary gearbox, Fig. 1.

The drive is always through the torque
converter and one of the planetary gear
ranges. The range selector lever, located
on a dial above the hub of the steering
wheel, has a choice of five positions let-
tered “P” (park), “R” (reverse), “N”
(neutral), “D” (drive) and “L” (low).

The path of power under all conditions
is shown diagramatically in Fig. 2.

Torque Converter

The torque converter, Fig. 3, i a sim-
ple three-element type, consisting of a
pump or drive member, a turbine or out-
put member, and a stator or reaction
member.

The stator has a sprag type of over-
running clutch nested in the center of its
hub assembly. The stator redirects fluid
flow or increases torque up to an engine
speed of approximately 1,900 rpm (48
mph in high). It then freewheels (turns
in direction of pump and turbine) to
form a fluid coupling.

The pump, forming part of the hous-
ing, has 31 steel blades of vanes and is
driven by fhe engine through a flexible
plate. This plate, forward of the starter

ring gear, cuts down the amount of vi-
bration transferred from the engine to
the transmission.

The 33-blade turbine is the forward
member that transmits the power to the
planetary gearbox.

Cooling of the converter and transmis-
sion oil is accomplished by fins cast in
the aluminum pump cover or housing.
These fins serve as a cooling surface and
pump cool air through the inlet on the
left side to the outlet at the bottom right.

Planetary Gearbox

The hydraulically controlled planetary
gearbox employs a gearset of the double
(long and short) pinion type with two
sun gears and one internal gear. This
total of nine gears provides three for-
ward ratios—two geared, one direct and
one reverse.

Two multiple disc clutches and two
brake bands, all hydraulically actuated,
determine the path through which power
flows in various gears.

Two oil pumps, one driven at all times
by the engine and one by the output
shaft, deliver oil under pressure to charge
the converter, actuate and control bands
and clutches and pressure lubricate the
entire mechanism.

The control system consists of a pres-
sure regulator assembly, a hydraulic
governor mounted on the output shaft,
and the main hydraulic control unit or
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