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1951 PONTIAC
HYDRA-MATIC DRIVE

SHOP MANUAL

This manual contains information on the GM
Hydra-Matic Drive used in the 1951 Pontiac.
Arrangement of the information included in the
manual is shown by the table of contents on the
right-hand side of this page. A more detailed table
of contents precedes each of the longer sections. An
index will be found on pages 177 through 182.

The information in this manual applies to both
P51 (6 cylinder) and D51 (8 cylinder) transmis-
sions except as indicated by the note “D51 only”
in a few instances. :

Section 5 “Minor Services and Repairs” contains
operations which can be performed while the
transmission is in the car.

Section 9 “Repairs” contains operations which
may be found necessary during cleaning and in-
spection of parts after the transmission has been
disassembled. The operations in this section require
disassembly of some units beyond operations
covered in Section 7.

To make this manual a complete source of
Hydra-Matic information it should be cross-
indexed with articles contained in the ‘‘Pontiac
Service Craftsman News.”
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GENERAL MOTORS CORPORATION

PONTIAC 11, MICHIGAN

MAY, 1951 Litho in U.S.A. S-5104 HM
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DESCRIPTION AND OPERATING INSTRUCTIONS

CONTENTS OF THIS SECTION
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GENERAL DESCRIPTION

The Hydra-Matic Drive is an automatic means of
transmitting the engine power to the vehicle propeller
shaft, after which it is directed to the rear axle and
the rear wheels in the conventional manner.

The Hydra-Matic Drive consists of a fluid. cou-
pling, which replaces the conventional clutch, com-
bined with a hydraulically-controlled automatic
transmission having four speeds forward and one
reverse.

With the Hydra-Matic Drive, clutch pedal oper-
ation and conventional gearshifting are eliminated.
The gear ratio in which the car is operating at any
time is selected automatically in accordance with the
performance demands required by road conditions
and the car driver. The control lever position selected
will always provide the maximum efficiency under
any combination of conditions.

Fig. 1—Indicator Segment and Control Lever

HOW TO OPERATE THE HYDRA-MATIC

The control lever (Fig. 1) located just below the
steering wheel is used to select neutral, one of two
forward speed ranges or reverse. These positions are
all shown on the indicator segment which is illumi-
nated when the instrument lights are on. These posi-
tions are as follows:

N-—Neutral
Dr—For all normal forward driving.

Lo—For controlled power forward, such as operating
up steep grades or in sand and also can be used as
a brake when descending steep grades.

R—For Reverse. (Note: Control lever must be raised
to engage reverse position.)

STARTING ENGINE

Place Hydra-Matic control lever in N (neutral)
position. The starting circuit is wired so that starter
will not operate unless the lever is in neutral; press
accelerator pedal to toe-board once, and release (in
order to set the AUTOMATIC CHOKE); turn the
ignition switch on and press starter button. Release
starter button as soon as engine starts.

NOTE: When starting a warm or hot
engine hold accelerator pedal down half
way while pressing starter button.

CAUTION: Do not “pump” the acceler-
ator pedal at any time. Avoid racing the
engine during the warm-up period.

NOTE: Should the car fail to start in
five to ten seconds, it is possible that
the engine is flooded. In that case, press
the accelerator slowly to the floor and
hold it there when starting. This renders
the choke inoperative and relieves the
flooded condition. :
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OPERATING IN DR RANGE

After the engine is started, move the control lever
to Dr position and leave it in this position for all
normal forward driving. When the engine is cold and
running on fast idle, the car will tend to creep for-
ward after the control lever is moved to the Dr
position. A slight application of the foot brake or
hand brake will hold the car during this condition.
After releasing the brakes, the car will move forward
when the accelerator pedal is depressed.

Acceleration

The shift events from first speed to second, second
speed to third, and third to fourth (direct drive) will
occur at different car speeds depending upon the
amount of accelerator pedal pressure. With a slight
accelerator pedal pressure, the shift events will be at
lower speeds. As accelerator pressure is increased,
the shift events will occur at higher car speeds.

The transmission will automatically shift into
second speed somewhere between five and fifteen
miles per hour, into third speed between ten and
thirty-five miles per hour, and into fourth speed
between fifteen and seventy miles per hour.

Forced Downshift, Fourth to Third

When driving on the open highway at speeds
below 60 miles per hour, an extra burst of speed
needed for passing can be secured by pressing the
accelerator pedal all the way down; it will be noted
that a slight resistance must be overcome to produce
this downshift. The drive then changes from fourth
speed to third for rapid pickup and returns to direct
drive automatically at some higher speed, depending
upon how soon the accelerator pedal is released. If
the accelerator pedal is held all the way down, the
shift returns to fourth at approximately 65 miles per
hour.

Deceleration

When car is decelerating with the accelerator pedal
free and the control lever in Dr position, the shift
from fourth speed to third occurs automatically at
approximately fourteen to ten miles per hour. Con-
tinuing to decelerate, the transmission will auto-
matically shift from third speed to second and finally
from second to first.

Stopping the Car

To stop the car, merely release the accelerator
pedal and apply the brakes in the conventional man-
ner. Leave the control lever in Dr position; the
engine is then “in gear” and helps to slow down the

MILES PER HOUR

MiIN .| 3 3 FULL
THROTTLE POSITION

Fig. 2—Approximate Upshift Speeds

car until its speed reaches a few miles per hour. The
slippage of the fluid coupling at low engine speed is
sufficient to prevent the engine from stalling.

CAUTION: Under no -circumsiances
should the control lever remain in any
other position except N when driver
leaves car, with the engine still running.
For additional safety, apply parking
brake when opening garage doors or
removing mail from rural mail box, etc.
This precaution prevents movement of
the vehicle, should the accelerator pedal
be accidentally depressed by a passenger.

Lo Range Position

In addition to the Dr position, the transmission °
has a Lo range which is the next position on the
indicator segment. In this position, the transmission
operates only in first and second speeds; it will not
change to third or fourth regardless of engine speed.
The Lo range position is provided for two special uses:
descending steep hills, where traffic signs call for
second gear, thus affording the maximum braking
power of the engine, and pulling through deep sand,
or up steep grades.

The change from Dr to Lo range position can be
made at any speed below 48 miles per hour on dry
pavement where traction is good. It is not recom-
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mended that Lo range be used on slippery pavement
since its use could induce a skid. On slippery roads
safety demands that car speed be reduced by judi-
cious use of the brakes before changing to Lo range.

CAUTION: Release accelerator pedal
when moving lever from Dr to Lo.

Reverse

It is not necessary to bring the 1951 Pontiac to a
complete stop before engaging Reverse. Simply raise
the control lever and move it to the R position. This
feature permits rocking the car forward and back
when required to get out of snow, mud, or sand.
Avoid engaging Reverse at speeds above 5 MPH.

Parking

For additional safety while parking, turn off igni-
tion key and move selector lever to R position. This
permits engagement of transmission parts thereby
providing “in gear” parking ability. When parking
on an incline, hold the car with foot brake a few
seconds to permit engagement of transmission parts.

Coasting

To maintain better control of the car and to pre-
vent possible damage to the Hydra-Matic unit, it is
advisable to keep the shift lever in Dr or Lo range
position when traveling forward.

When coasting in neutral with the engine shut
off, only the rear oil pump in the transmission is in
operation. It must supply sufficient oil pressure to
lubricate the transmission and, also, keep the rear
band released to maintain the transmission mecha-
nism in neutral. If this rear oil pump pressure hap-
pens to drop for any reason, (such as low fluid level,
etc.) serious damage to the transmission may result.

To Start Engine By Pushing Car

To start the engine by pushing the car, move the
selector lever to the N (neutral) position. When the
car reaches a speed of approximately 18 to 20 miles
per hour, turn on the ignition switch and move the
selector lever to the Dr position (not to Lo).

Towing the Car

For Transmission Not Functioning Properly—Dis-
connect the propeller shaft at the rear universal joint
and remove from the car by sliding the front universal
joint and shaft assembly backwards or raise the rear
wheels off the ground to prevent possible damage to
the transmission.

Fig. 3—0il Level Indicator

For Mechanical Failures Other Than Transmission
—Propeller shaft need not be disconnected if trans-
mission has been operating normally provided that
car has been driven a minimum of 1000 miles and that
towing speeds of not more than 25 miles per hour are
maintained. When towing, place selector lever in
neutral.

Hydra-Matic Drive Fluid

It is important to use only “G.M. Hydra-Matic
Drive Fluid,” or “Automatic Transmission Fluid
(Type A)” from containers bearing Armour Institute
Qualification Number “AQ-ATF. . . )’ This is an
all-season fluid, ideal for year-round operation.
“G.M. Hydra-Matic Drive Fluid” is available
through all GMPD Warehouses.

NOTE: In cases of emergency, when the
specified fluid is not available, any good
quality 20W engine oil will operate for
a temporary period. When such oil is
used, however, it should be removed as
soon as possible and the transmission
refilled with the recommended fluid.

Ordinarily, flushing of the transmission is not
necessary; however, if it is flushed for any reason,
use only the specified fluid.
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Serial Number

A name and serial number plate is attached to the
right-hand side of each Hydra-Matic transmission
case. The 1951 transmissions may be identified by the
fact that the six cylinder transmission nameplate has
a black background color and the letters “P51”
preceding the transmission serial number; the eight
cylinder transmission nameplate has a green back-
ground color and the letters “D51” preceding the
transmission serial number.

IMPORTANT NOTE: The background
color and letters preceding the serial
number should always be referred to in
order to correctly identify the model
transmission being worked on and in-
sure ordering correct parts.

Fig. 4~Transmission Serial Number

SERVICE CRAFTSMAN NEWS REFERENCE

News News Page i
Year No. No. Subject
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FUNDAMENTAL PRINCIPLES OF THE
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PURPOSE OF A TRANSMISSION

The purpose of a transmission is to provide suit-
able gear ratios between the engine and rear wheels
for all driving conditions. Gear ratios are obtained
through planetary gears in the Hydra-Matic trans-
mission.

PLANETARY GEAR TRAIN

A planetary gear train (Fig. 5) consists of three
members:

1. A center or “sun” gear.
2. A planet carrier with three planet pinion gears.
3. An internal gear.

The center or ‘“‘sun” gear is surrounded by and
meshes with the planet pinion gears, which rotate
freely on pins attached to a common bracket called
the “planet carrier.” A ring with teeth machined on
the inside circumference surrounds the assembly and
meshes with the planet pinion gears. This is called
the “internal” gear, because of its internal teeth.

Advantages of a Planetary Gear Train

1. A planetary gear train is compact and sturdy be-
cause the load is distributed over several gears

Fig. 5—Planetary Gear Train—Schematic—
Exploded

instead of only two as in the sliding gear type of
gear train. While planetary gears are smaller and
occupy less space, they can transmit more tooth
load because there is more tooth area in contact
at all times.

2. Planetary gears are always completely in mesh,

thus there is no possibility of tooth damage due
to gear clash or partial engagement.

3. The common axis for all members of the plane-

tary train makes the unit more compact and
facilitates its use as a coupling.
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Operation of a Planetary Gear Train

1. A planetary gear train can be used to increase
power and decrease speed in either of two ways
(Figs. 6 and 7).

a. In Fig. 6 the internal gear is held stationary,
and power is applied to the center gear. As the
center gear turns, the planet pinion gears, which
are in mesh with it, rotate on their respective pins.
Since they are also in mesh with the stationary
internal gear, they must “walk around” inside
the internal gear, carrying the planet carrier with
them in the same direction of rotation as the
center gear. The planet carrier then rotates at a

INTERNAL
GEAR HELD,

Fig. 7—Reduction—Center Gear Held

speed less than that of the center gear, and the
planetary gear train functions as a power-increas-
ing, speed-reducing units.

b. The same result can be obtained by holding the
center gear stationary and applying power to the
internal gear (Fig. 7). In this case, rotation of
the internal gear causes the planet pinion gears
to rotate on their respective pins and at the same
time “walk around” the center gear, thus rotating
the planet carrier at a speed less than that of the
internal gear, and making the gear train function
as a power-increasing, speed-reducing unit.

2. A planetary gear train can be used to reverse
direction of rotation when the planet carrier is
held stationary. In this instance, if power is ap-
plied to the center gear, the planet pinion gears
rotate on their respective pins; but since the car-
rier is stationary, they act merely as idlers, trans-
mitting power to the internal gear and causing it
to rotate in the opposite direction (Fig. 8).

PLANET
CARRIER
HELD

Fig. 8—Reverse—Planet Carrier Held Stationary

In all of the examples shown, one member has been
held stationary, the power applied to another mem-
ber, and taken off the third member.

3. A planetary gear train can be used to function as
a coupling for direct mechanical drive when any
two members are locked together.

Under this condition no movement can take place
between the gears and the entire gear train will
rotate as a unit (Fig. 9).
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INTERNAL GEAR AND
PLANET CARRIER
LOCKED

Fig. 9-Direct Drive—Two Members Locked
Together

4. When no member is held and no two members
are locked together the planetary gear train will
not transmit power, therefore it is in neutral
(Fig. 10).

COMPONENTS OF A TWO-SPEED
PLANETARY TRANSMISSION

A simple two-speed planetary transmission will be
described as an introduction to the operation of the
Hydra-Matic Drive.

The following components make up the two-speed
transmission:

A single planetary gear train.

A band and servo for band application.
A clutch to lock two members together.
An oil pump and pressure regulator.

A manual valve.

A shifter valve.

A governor.

00 TN GEh M- 09 0

A regulator plug.

Planetary Gear Train

The planetary gear train in the two-speed trans-
mission is arranged as shown in Fig. 11.

The internal gear is part of the input shaft. The
planet pinion gears and carrier are part of the output
shaft. The center gear is attached to the drum which
is encircled by a band.

Fig. 10~Neutral=No Member Heldl—No Members
Locked

BAND DRUM AND
CENTER GEAR

INTERNAL GEAR A
Sl
PLANET PINION ==

QUTPUT SHAFT
AND PLANET
PINION CARRIER

\\\\\\\\\\\ \

NN
MM

CLUTCH
OIL LINE

ANNULAR PISTON

Fig. 11—Planetary Gear Train of Simple
Two-Speed Transmission

In the multiple disc clftch one set of plates is
splined to the planet carrier, the other set is attached
to the drum. The annular piston is also attached to
the drum and when applied, locks the center gear to
the planet carrier.

Band and Servo for Band Application

A band is used to hold the drum which is attached
to the center gear. At one time, some cars used plane-
tary transmissions in which the band was applied by
a foot pedal (Fig. 12).
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WWMW

Fig. 12—Band Applied by Foot Pedal

Hydraulic application of the band will be used to
coincide with the method used in the Hydra-Matic
transmission (Fig. 13).

The two pistons are mounted on a common stem.
The piston and stem assembly is installed in a cylin-
der or servo body with a division in the body between

ANCHOR

PISTONS

RETRACTING ¥
SPRING

mumllmllllll Iummmu"

I ||| i IIII
\ 'ﬂJﬂ m-

Fig. 13—Servo for Band Application

the pistons. A retracting spring is positioned behind
one of the pistons to hold the servo in the released
position when no fluid pressure is applied. When the
piston stem acts on one end of the band the anchor
holds the other end to facilitate band application.

Operation of Servo

When hydraulic force greater than the spring pres-
sure is applied at point A (Fig. 14) the piston stem
will be forced against the band, applying the band
on the drum.

=

«ﬁzﬁ&f ”ﬂ",.,;”"f"';";;’?ﬂ:'ﬂm;;;;;;"'"um.,- >

HW

Fig. 14—Servo Applying Band

When hydraulic force equal to that applied at point
A is applied at both points B and C the piston stem
will be forced away from the band because in this
case ‘release” force is greater than “apply” force
(Fig. 15).

Clutch to Lock Two Members Together

A multiple plate clutch is used to lock the planet
carrier and output shaft to the center gear. The
clutch could be applied mechanically and released by
spring pressure (Fig. 16).

Hydraulic application will be used to coincide with
the method used in the Hydra-Matic transmission.
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CLUTCH RELEASE SPRING

OIL PRESSURE
FROM PUMP

CLUTCH

OIL PRESSURE
FROM PUMP

CLUTCH RELEASE SPRING

CLUTCH
PLATES

Fig. 16—Mechanical Clutch Application

An annular piston is located in the drum which sur-
rounds the gear train (Fig. 17). When no hydraulic
force is applied to the piston the clutch is released by
the release springs. When hydraulic force is applied
on the piston it compresses the multiple plates lock-
ing the planet carrier and output shaft to the center
gear.

Fig. 17—Hydraulic Clutch Application

Oil Pump and Pressure Regulator

A gear type oil pump driven by the input shaft,
and a spring loaded pressure regulator valve are re-
quired to provide hydraulic pressure for operation
of the transmission (Fig. 18).

With the pump in operation oil is drawn up from
the pan and forced into the system and against the
regulator valve. When pressure is sufficient to force
the regulator valve off its seat, the valve will bypass
oil to the pan. When pressure in the system falls
below that required to hold the valve open, it will
close. This cycle is repeated continuously and con-
stant regulated “main line” pressure results.

< REGULATED MAIN LINE PRESSURE

X\

~— PRESSURE REGULATOR
VALVE SPRING

Fig. 18—0il Pump and Pressure Regulator



12 HYDRA-MATIC DRIVE

Fig. 19—Manual Valve Open

Manual Valve

A manually operated valve is placed in the main
line beyond the pressure regulator valve to permit
shutting off oil to the hydraulically operated com-
ponents (Fig. 19).

Shifter Valve

A shifter valve is required to make the automatic
shift from low to direct drive. The valve is held in
the closed position by a spring (Fig. 20). The valve
is opened hydraulically when oil pressure on the end
of the valve is greater than spring pressure.

Governor

The shift from reduction to direct drive must be
made at the correct time in relation to vehicle speed
so that the engine will be neither racing excessively

F; SHIFTER VALVE
OIL PASSAGE %
FROM e
GOVERNOR V

Z)

SPRING

=—— OIL PRESSURE

OIL LINE
'l TO SHIFTER VALVE

GOVERNOR
WEIGHT IN

GOVERNOR
VALVE CLOSED

MAIN LINE

OIL PRESSURE = > OUTPUT SHAFT

Fig. 21—Centrifugal Governor with Valve Closed

nor overloaded. This can be accomplished by means
of a simple centrifugal or flyweight governor (Fig.
21) driven by the transmission output shaft.

When the vehicle is standing, the governor weight,
to which a valve is attached, is “in,” closing off the
oil passage. As the vehicle starts to move, the output
shaft rotates the governor assembly. As the vehicle
speed increases, the governor weight moves outward
moving the valve and uncovering the oil passage to
the shifter valve. Oil going through the valve exerts
force against the large area of the valve, acting against
centrifugal force. The valve then regulates pressure

to the shifter valve, variable with vehicle speed
(Fig. 22).

As vehicle speed continues to increase, centrifugal
force increases, moving the valve further outward,
thus increasing the variable regulated pressure to the

shifter valve. This pressure is known as governor
pressure.

r—VAR|ABLE
REGULATED PRESSURE
TO SHIFTER VALVE

GOVERNOR
WEIGHT OUT

GOVERNOR
VALVE OPEN

OIL PRESSURE

\‘"
=

4 -

N

\

R

N N

MAIN LINE 1)
e N

\

Fig. 20—Shifter Valve Closed

Fig. 22—Centrifugal Governor with Valve Open
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Regulator Plug

With the shifter valve, shifter valve spring, and
governor described above, the shift from low to
direct drive will always occur at the same vehicle
speed.

This arrangement is undesirable in a vehicle be-
cause many circumstances arise when a shift at
higher or lower speeds is desired. Examples of this
are when rapid getaway is desired or when climbing
a hill.

The need for a higher shift point thus corresponds
closely with the need for increased power output of

_the engine. Since engine power output is controlled

by throttle opening, which in turn is controlled by
the accelerator pedal, the timing of the shift can be
regulated with the position of the accelerator pedal.

One way of accomplishing this is shown in Fig. 23.
Assume that the shifter valve spring is seated against
a movable regulator plug which is connected to
the accelerator pedal. As the accelerator pedal is de-
pressed, the plug is moved inward, compressing the
spring and thereby increasing its tension. Because of
this increased tension, more governor pressure is re-
quired to move the shifter valve and consequently
the shift will occur at higher vehicle speeds, deter-
mined by the accelerator pedal position.

With this arrangement, the transmission will up-
shift at a very low vehicle speed when the throttle
is nearly closed, and at a much higher speed when
the throttle is wide open.

SP}!ING SI-,IIFTER VALVE

OIL PASSAGE E

FROM -———
GOVERNOR W/

\
REGULATOR PLUG OIL PRESSURE

Fig. 23—Shifter Valve Regulated Manually

OPERATION OF A HYDRAULICALLY
OPERATED TWO-SPEED TRANSMISSIO!

In order to simplify the explanation of the twe
speed transmission the components described abov
will be illustrated schematically.

Legend for Schematic Illustrations

1. —» —> Solid lines with arrows represent pa
sages filled with oil at constant regulated ma
line pressure.

2. Solid lines without arrows represent pa
sages in which no pressure exists.

3. —> —> Broken lines with arrows represent pz
sages filled with oil at variable pressure.

4, ———— Broken lines without arrows represe
passages in which no variable pressure exists.

Neutral-Engine Running

In neutral the manual valve is closed. The
pump, driven from the input shaft which turns w
the engine, delivers oil to the pressure regulator a
the shifter valve. The regulator returns excess oil
the sump (Fig. 24).

The band is released by the spring because th
is no oil pressure on the servo piston. The clutch
released by springs because there is no oil press
to apply the annular piston.

SHIFT VALVE § SPRING

e

| PRESSURE

REGULATOR / GOVERNOR.

PRESSURE

MAIN LINE

GOVERNOR

Fig. 24—Neutral (Engine running) Band Rele
~Clutch Released
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CLUTCH |

SHIFT VALVE € SPRING

PRESSURE
REGULATOR GOVERNOR.
i PRESSURE
—
oiL l
PUMP MAIN LINE
s T GOVERNOR |
b Ja e

LOW GEAR
Band applied - Shift Valve has not moved.

Fig. 25—-Low Gear

Low Gear (Reduction)

The manual valve is moved to direct oil pressure When vehicle speed is such that the governor pres-
to the servo piston and governor. Qil pressure is pres- sure overcomes the shifter valve spring, the valve will
ent on the land of the closed shift valve. The servo open automatically and allow oil to flow through the

applies the band and the clutch is released by springs oil line to apply the clutch and release the servo.
(Fig. 25). This places the planetary unit in direct drive.
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REGULATOR

PLUG
1SHIFT VALVE ¢ SPRING

i

A

{ ODewen

el il

A

PRESSURE
REGULATOR VERNOR. |
I PRESSURE J

oiL
PUMP I
LSUMP | |
_/—' A—
O governor.

THROTTLE VALVE ASSEMBLY
AND REGULATOR PLUG

Fig. 27—Throttle Pressure to Delay the Upshift

Regulator Plug

The need for a regulator plug was outlined on page
13. In that case the regulator plug was moved me-
chanically to increase spring tension to delay the up-
shift. To coincide with the Hydra-Matic Drive the
regulator plug in the simple two-speed transmission
is moved by a variable regulated hydraulic pressure
called ‘“‘throttle pressure”.

Throttle pressure is obtained by the use of a
throttle valve assembly which is moved by mechani-
cal linkage from the accelerator pedal. The valve
assembly is so designed that “throttle pressure” in-
creases with carburetor throttle opening. Therefore,
the further the accelerator pedal is depressed the
more the shifter valve spring tension is increased to
delay the upshift (Fig. 27).
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REGULATOR

PLUG
1smrr VALVE ¢ SPRING

o

A

Y

- e

A

PRESSURE
REGULATOR GOVERNOR. |
1 PRESSURE J

oiL
PUMP I
[SUMP_ | I
/" |
O governor.

THROTTLE VALVE ASSEMBLY
AND REGULATOR PLUG

Fig. 27—Throtile Pressure to Delay the Upshift

Regulator Plug

The need for a regulator plug was outlined on page
13. In that case the regulator plug was moved me-
chanically to increase spring tension to delay the up-
shift. To coincide with the Hydra-Matic Drive the
regulator plug in the simple two-speed transmission
is moved by a variable regulated hydraulic pressure
called “throttle pressure”.

Throttle pressure is obtained by the use of a
throttle valve assembly which is moved by mechani-
cal linkage from the accelerator pedal. The valve
assembly is so designed that “throttle pressure” in-
creases with carburetor throttle opening. Therefore,
the further the accelerator pedal is depressed the
more the shifter valve spring tension is increased to
delay the upshift (Fig. 27).
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FLUID COUPLING

A fluid coupling is employed in the Hydra-Matic
Drive to relieve the driver of operating a clutch pedal
and to cushion the shifts.

The fluid coupling consists of two parts called
“torus members” splined to independent shafts and
located in a fluid-filled housing consisting of a fly-
wheel and torus cover.

The principal parts of each torus member (Fig. 28)
are, the outer shell and hub, the inner shell, and the
vanes interconnecting these shells. The two mem-
bers are identical in construction except for the hubs
which are different in size to fit their respective
shafts.

DRIVE TORUS

FLUID FILLED
HOUSING

DRIVEN TORUS

R

%,

COMPARTMENT

Fig. 28—Torus Members

Fig. 29—Torus Members in Housing

A schematic cross section of two torus members
attached to independent shafts and located in a fluid-
filled housing is illustrated in Fig. 29. The shape of
the compartment formed by the vanes is shown
shaded.

NOTE: An actual illustration of the
component parts which make up the
fluid coupling is shown in Fig. 30.

Fig. 30=Fluid Coupling Units
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In operation, rotation of the drive torus member
causes the fluid within that member to be forced

radially outward. Fluid then crosses over and strikes
the vanes of the driven torus member, causing it to
rotate in the same direction as the drive member

greater the force exerted by the fluid on the driven
member due to centrifugal action. Consequently, a

DRIVE
TORUS

fluid coupling is:
Very effective at high speed.
Less effective at low speed.

POWER INPUT
Non-effective at idle speed.

POWER OUTPUT
Keep this latter point in mind. It will be referred

to later.
HYDRA-MATIC DRIVE COMPONENTS
AND THEIR LOCATION
It is possible to obtain only two forward speeds,
reduction and direct, from one planetary gear train
or unit when applying power at the same source (for

example, the sun or center gear). As a greater vari-
ation of speed ratios is required to satisfactorily

L, 7
///////////// ///”//////////////////////1

M\\\\\\\\\\\\\\

Fig. 31-Torus Members in Operation
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Fig. 32—Location of Hydra-Matic Components
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operate a vehicle, the Hydra-Matic transmission con-
tains two planetary gear trains arranged to provide
four speeds forward. This is accomplished by
various combinations of bands and clutches. It also
contains a third planetary gear train for reverse. In
all forward speeds the reverse planetary unit has no
function and simply revolves with the output shaft
(Fig. 32).

While the torus members are actually located in
front of the transmission, they are in effect between
the front and rear planetary units. This is due to
the fact that the drive torus is splined on the front
unit planet carrier and the driven torus is splined
on the main shaft, which includes the rear planetary
unit center gear.

Drive Torus Speed Reduction

When the car is standing, with the engine running
and the control lever in Dr, Lo or Reverse, the drive
torus turns at 7/10 engine speed. This reduction in
the front unit makes possible an engine idle of 375
RPM without the car “creeping” forward.

Power travels from the flywheel to the torus cover
(Fig. 33) through the front planetary, which is in

reduction because the band is applied, and then to
the rear torus. The rear torus in the Hydra-Matic
Drive is the drive member, while the front torus is
the driven member.

As the vehicle starts, power travels from the
flywheel to the torus cover through the front plane-
tary in reduction, then through the fluid coupling
and back to the rear planetary unit. When the speed
of the vehicle has increased to a point where the
reduction of the front planetary unit is no longer
required, the front planetary shifts to direct drive
and the drive torus turns at the same speed as the
engine.

FUNDAMENTALS OF THE
HYDRA-MATIC TRANSMISSION

In the Hydra-Matic transmission two planetary
units are used to give four forward speeds (Fig. 34).
Although both units are similar, the rear unit differs
in two ways from the front unit.

1. It is longer, has more clutch plates and greater
gear reduction.

2. The servo is normally applied by spring pressure
and released by oil pressure.

DRUM AND
CENTER GEAR

b _DRIVE TORUS ~ BAND

REAR UNIT
LARGE REDUCTION

FRONT UNIT

SMALL REDUCTION

" SERVO

SERVO

NEUTRAL -- Both bands and clutches released.

Isv. SPEED-- Front ¢ rear units-in reduction.
2u0.SPEED-- Front unif in direct drive--rear in reduction.
3r0.SPEED--Front unit in reduction - - -rear in direct drive.
4TH.SPEED--Front and rear units--- in direct drive.

Fig. 33—Drive Torus Speed Reduced

Fig. 34—Band and Clutch Positions in
Different Gears
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IMPORTANT

Knowledge of clutch and band applica-
tion is basic and must be acquired by any-
one who is to understand Hydra-Matic
transmission operation and who wishes to
become expert in trouble diagnosis.

REAR UNIT

BAND ON BAND ON

: :
f g
!
t

FIRST SPEED—REDUCTION 100%

BAND OFF BAND ON

{®
O

SECOND SPEED—REDUCTION 60%

BAND ON BAND OFF

O
™

THIRD SPEED—REDUCTION 40%

BAND OFF BAND OFF

0
()

FOURTH SPEED—REDUCTION 0%

BAND ON BAND OFF

O

REVERSE—CONE CLUTCH ON

Fig. 35—Band and Clutch Application

REMEMBER

In either planetary unit of the Hydra-Matic trans-
mission:

—When the band is applied the clutch is disengaged
and the unit is in reduction.

—When the clutch is applied the band is dis-
engaged and the unit is acting as a coupling for
direct drive.

MEMORIZE

Memorize band and clutch application for the
four forward speeds. The following example is given
as one way this can be done.

Example

The greatest forward speed reduction will be
wanted in first speed—call this 100% reduction.

The next greatest reduction will be wanted in
second speed—call this 60% reduction.

The next greatest reduction will be wanted in third
speed—call this 40% reduction.

In fourth speed, direct drive is wanted—call this
0% reduction.

For simplicity in this example, the front unit will
be considered capable of giving 40% reduction and
the rear unit 60% reduction. The two units then can
be used in various reduction and direct drive com-
binations to provide four speeds forward and reverse
(Fig. 35).

REVIEW

Review clutch and band applications
frequently. Ability to visualize “reduc-
tion” or “direct drive” in each unit for
each forward speed is invaluable in diag-
nosing trouble.

HYDRAULIC ACTION AND POWER FLOW
IN THE HYDRA-MATIC TRANSMISSION

The hydraulic principle of the Hydra-Matic trans-
mission is basically the same as in the two-speed
transmission described earlier. Oil is delivered by the
oil pump to a pressure regulator, which maintains
proper “main line” pressure, then to the manual
valve. When the manual valve is in the Dr, Lo or
Reverse position it directs oil to the front servo to
apply the band.



FUNDAMENTAL PRINCIPLES 21

FRONT UNIT REAR UNIT

MANUAL VALVE

PRESSURE
REGULATOR

Fig. 36—Hydraulic Action in Neutral
(Engine not running)

NEUTRAL
Car Standing—Engine Not Running

The front servo is oil applied and oil and spring applied by spring pressure, placing the rear unit in
released. Therefore, when the car is standing and reduction. The clutch is released by spring pressure.
the engine not running, the front band and the front SUMMARY: Car standing—engine not running
clutch are released by springs. - Front band released—front clutch re-

leased

The rear servo is spring and oil applied and oil :
released. When the vehicle is standing and the engine Rear band applied—rear clutch re-
not running, there is no oil pressure. The band is leased
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HYDRA-MATIC DRIVE

FRONT UNIT REAR UNIT

MANUAL VALVE

PRESSURE
REGULATOR

olL

PUMP Q

NEUTRAL O
Bands--Both released - Clutches--both released

Fig. 37—Hydraulic Action in Neutral
(Engine running)

NEUTRAL

Car Standing—Engine Running
Hydraulic Action in Neutral-Engine Running

When the manual valve is in the neutral position,
oil is directed to the rear servo to release the band.
No oil can get into the line leading to the front servo
so it is held in the released position by a retracting
spring. Both bands and clutches are then released
and the transmission is in neutral (Fig, 37).
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Fig. 38—Power Flow in Neutral (Engine running)

Power Flow in Neutral-Engine Running

The flywheel, torus cover, and the front drive gear
(front unit internal gear) are all attached to each
other and rotate at engine speed. Since the front
drive gear is the internal gear of the front planetary
unit its rotation causes the front unit planet gears
to rotate on their pins. Since no member of the front
unit is held, no power is transmitted to the planet
carrier and drive torus (Fig. 38).

SUMMARY: Car standing—engine running
Front band released—front clutch re-
leased

Rear band released—rear clutch re-
leased
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REGULATOR PLUG

.

GOVERNOR
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PRESSURE |
= MANUAL 1
VALVE I
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PRESSURE |
REGULATOR I
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PUMP MAIN LINE O l
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FIRST SPEED 4
- Bands - Both applied - - Clutches-Both released

Fig. 39—Hydraulic Action in First Speed

FIRST SPEED

Hydraulic Action in First Speed

Placing the selector lever in Dr range positions
the manual control valve for all forward speeds. It
cuts off oil pressure to the rear unit servo, per-
mitting the spring to apply the band, and at the
same time directs oil pressure to the front unit servo,
applying the front band. There is no oil pressure to

the clutches. Oil is also directed to the shifter valves,
but their position is such that the oil is blocked
off from the units. When the vehicle is set in motion
the output shaft and governor start to rotate and
oil from the governor, “governor pressure”, is directed
against the governor plugs. Both units are in reduc-
tion, and the transmission is in first speed (Fig. 39).

SUMMARY: Front band on—front clutch released.
Rear band on—rear clutch released.
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1.45-1
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2.63-1
REDUCTION OUTPUT SHAFT

DRIVE TORUS

DRIVEN TORUS

TOTAL REDUCTION 3.82-1

FIRST SPEED

Fig. 40—Power Flow in First Speed

Power Flow in First Speed

When the vehicle starts to move, the path of power
is through the flywheel to the torus cover and front
drive gear (Fig. 40) to the front planet carrier. The
front band is holding the front unit center gear,
causing the planetary pinions to “walk around” the
center gear, carrying the front planet carrier in the
same direction as the internal gear but at reduced

speed. Since the drive torus is connected to the front
planet carrier it also turns at reduced speed. From
the drive torus the power is transferred through fluid
to the driven torus, then along the main shaft to
the center gear of the rear planetary, then, through
the planet pinions to the planet carrier on the output
shaft in reduction because the internal gear of the
rear unit is held stationary by the band.
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FRONT UNIT REAR UNIT
SERVO u SERVO
‘ |
[} '“
1-2 SHIFTER VALVE :
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GOVERNOR
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# MANUAL i

VALVE |

PRESSURE | | |

REGULATOR {

oIL MAIN LINE I

PUMP I

[SUMP | GOVERNOR. Sy

Bands - Front released- rear applied
Clutches- Front applied- rear released
Fig. 41-Hydraulic Action in Second Speed
SECOND SPEED and the front unit acts as a coupling. The drive torus
¥ T is now revolving at the same speed as the flywheel.
S rln n Secand Bpeod The rear unit meanwhile remains in reduction (Fig.
Governor pressure increases with vehicle speed to 41).

a p'omt where it w1¥1 overcome the 1-2 Shlf.tel: valve SUMMARY: Frorit barid releaied fioat. chutch o
spring and automatically open the valve. Oil is then lied
directed to the front unit where it releases the band P :
and applies the clutch. Application of the front unit

Rear band applied—rear clutch re-
clutch locks the planet carrier to the center gear

leased.
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FRONT BAND OFF

gl%hATGELDUTCH REAR BAND ON

REAR CLUTCH
RELEASED

-—p o) o=

CEIE

9631
REDUCTION OUTPUT SHAFT

SECOND SPEED

Fig. 42—Power Flow in Second Speed

Power Flow in Second Speed

Power travels from the flywheel to the torus cover,
through the front planetary unit in direct drive, for-
ward to and through the fluid coupling, then back
along the main shaft through the rear planetary
which is in reduction, to the output shaft (Fig. 42).
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FRONT UNIT

CLUTCH

SERVO

REAR UNIT

DOUBLE TRANSITION VALVE

|
5. o \
MANUAL
_ﬁ VALVE J'
PRESSURE
REGULATOR ERNOR
: PRESSURE ™}
ETCLE o)
GOVERNOR

THIRD SPEED

BANDS - - - FRONT APPLIED - - - REAR RELEASED
CLUTCHES - -+ FRONT RELEASED - -+ REAR APPLIED

Fig. 43—Hydraulic Action in Third Speed

THIRD SPEED
Hydraulic Action in Third Speed

Two additional valves are needed to make the
shift from second to third speed.

1. A 2-3 shifter valve to place the rear unit in
direct drive.

2. A double transition valve to cut off the oil hold-
ing the front unit in direct drive, allowing it to
go back into reduction automatically.

The 2-3 shifter valve opens at a higher speed than
the 1-2 valve because of greater spring tension. When
vehicle speed is such that the increasing governor
pressure overcomes the 2-3 shifter valve spring, the
valve opens allowing oil to flow to the rear unit where
it releases the band and applies the clutch.

At the same time oil is directed against the double
transition valve moving it over and cutting off the
oil that holds the front unit in direct drive. The
front servo “apply pressure” applies the front unit
band causing the unit to go into reduction. With the
front unit in reduction and the rear unit in direct
drive the transmission is in third speed (Fig. 43).

Thus, it can be seen that to transfer from 2nd to
3rd speed, a complete change or transition takes
place in each planetary unit.

SUMMARY : Front band applied—front clutch re-
leased.

Rear band released—rear clutch ap-
plied.
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FRONT BAND ON

FRONT CLUTCH REAR BAND OFF
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L__-:-_'

REAR CLUTCH
ENGAGED

OUTPUT SHAFT

1.45-1
REDUCTION

THIRD SPEED

Fig. 44—Power Flow in Third Speed

Power Flow in Third Speed

Power travels from the flywheel to the torus cover,
then through the front unit in reduction. But at the
front planet carrier the power divides. Part of it
travels forward, through the shaft of the front planet
carrier, through the fluid coupling and back along
the main shaft to the center gear and planet gears of
the rear unit. The other part of the power travels
back through the shaft of the front planet carrier,
through the rear unit clutch to the internal gear
where it is combined with the power from the fluid
coupling at the center gear and planet pinion gears
then passes to the output shaft (Fig. 44).
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Fig. 45—Hydraulic Action in Fourth Speed

FOURTH SPEED

Hydraulic Action in Fourth Speed

A 3-4 shifter valve is added to obtain the shift
into fourth speed. The 3-4 shifter valve spring is
heavier than the 2-3 valve spring and therefore its
operation requires higher governor pressure.

When the vehicle reaches sufficient speed, governor
pressure will overcome the 3-4 shifter valve spring,
opening the valve and directing oil through the

double transition valve to the front unit without
affecting the rear unit. This applies the front clutch
and releases the front band. Both units are in direct
drive and the transmission is in fourth speed (Fig.
45).

SUMMARY: Front band released—front clutch ap-
plied.

Rear band released—rear clutch ap-
plied.
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Fig. 46—Power Flow in Fourth Speed

Power Flow in Fourth Speed

The path of power is exactly the same as in third
speed except that it passes through the front plane-
tary in direct drive instead of reduction. The same
division of power applies in fourth speed as in
third. Thus the fluid coupling is relieved of excess
strain which prevents it from slipping (Fig. 46).




32 HYDRA-MATIC DRIVE

FRONT UNIT

CLUTCH

SERVO

REAR UNIT

T ‘ﬂ%ﬁ:ﬂcﬂ‘—— |

P

\
Sy hear-
MANUAL
VALVE

PRESSURE 7
REGULATOR

Y I e

OTTLE
VALVE AssY.

ACCELERATOR
PEDAL

(1118
PUMP

LSumP |

Y

1
THROTTLE Auum\ce Q Sﬁ _
+I
I
!
o

= PRESSURE

MAIN LINE Q

Fig. 47—Throttle Pressure to Delay Shifts

TIMING THE SHIFTS

With the shifter valves, valve springs, and gover-
nor described above, the shifts will always occur
at the same vehicle speed. This arrangement is un-
desirable in a vehicle because many circumstances
arise when shifts at higher or lower speeds are de-
sirable. Examples of this are when rapid getaway is
desired or when climbing a hill.

To delay the shifts for rapid acceleration or hill
climbing, a throttle valve assembly is used. This
valve assembly is operated by linkage from the
accelerator pedal and regulates the oil pressure

which varies with the carburetor throttle opening.
This pressure, called “throttle pressure,” works
against three regulator plugs to increase shifter valve
spring pressure (Fig. 47). Therefore, higher vehicle
speeds and higher governor pressure will be required
to accomplish each shift.

When accelerating slowly the accelerator pedal
is depressed only slightly, the shifts will then occur
at a low vehicle speed. When accelerating rapidly
the accelerator pedal is almost fully depressed and
therefore, the shifts will not take place until a higher
vehicle speed is reached.

B I S S =
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FUNDAMENTAL PRINCIPLES 33

FRONT UNIT

REAR _UNIT

MANUAL

VALVE Z
- iy
PRESSURE .
T'VALVE £ DETENT PLUG
REGULATOR Mmm“ ‘
m MAIN LINE |
[SumP | GOVERNOR. o

DOWNSHIFT TO THIRD SPEED
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Fig. 48—Forced 4-3 Downshift

FORCED 4-3 DOWNSHIFT

It is sometimes desirable, while driving in fourth
speed, to shift the transmission into third speed for
rapid acceleration.

The 4-3 downshift is accomplished through the T
valve (part of the throttle valve assembly) and a
detent plug. The detent plug is located at the end
of the throttle valve assembly (Fig. 48).

When the accelerator pedal is depressed to wide
open throttle position the throttle valve comes into
contact with the detent plug where resistance can be
felt in the pedal. Depressing the pedal further will
overcome this resistance and move the detent plug.
The T valve then reaches a position where it opens a

port directing main line pressure back of the 3-4
shifter valve, forcing it closed. This cuts off the
pressure to the front unit clutch and it is disengaged
by spring pressure. Pressure is also cut off from the
release side of the front servo and pressure on the
apply side of the servo applies the band. The trans-
mission is then in third speed. The main line pres-
sure which was directed behind the 3-4 shifter valve
to force it closed, is cut off by the shifter valve as it
closes. With accelerator pedal held fully depressed,
however, throttle pressure with spring pressure is suffi-
cient to hold the valve closed until a high vehicle
speed is reached. If the accelerator pedal is released
the shift from third to fourth will occur when gov-
ernor pressure overcomes throttle and spring pres-
sure.
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Fig. 49—Manual Lever in Lo Range

LO RANGE

When descending steep grades where maximum
braking power of the engine is desired or when pull-
ing through deep sand, or up steep grades it is de-
sirable to keep the vehicle operating in first and
second speeds regardless of vehicle speed.

This is accomplished by moving the manual valve
to the Lo position which directs main line pressure
back of the 2-3 shifter valve, locking it closed (Fig.
49).

NOTE: If the manual valve is moved
from Dr to Lo position when vehicle
is traveling at high speed the shift will
not occur until speed decreases to where
the gear reduction will not be detri-
mental to the engine.

The vehicle speeds obtainable in first and second
speed do not develop enough governor pressure to
open the 2-3 shifter valve against spring and main
line pressure. Therefore, the transmission will not
shift above second speed.
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Fig. 50—Hydraulic Action in Reverse

REVERSE

When the control lever is moved to the R posi-
tion the manual valve directs oil:

1. To the front servo to apply the band.
2. To the rear servo to release the band.

3. To the reverse clutch to hold the reverse internal
gear.
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Fig. 51—Power Flow in Reverse

Power Flow in Reverse

Power travels from the flywheel and torus cover
through the front planetary in reduction to thé fluid
coupling, then along the main shaft to the center gear
of the rear planetary. The clutch and band of the
rear planetary are released and the planet carrier is
held by the propeller shaft. The planet pinion gears
then act as idlers and the rear unit center gear turns

the internal gear in the opposite direction. The in-
ternal gear through a flange, drives the center gear
of the reverse unit in a reverse direction. Power then
travels through the reverse planetary to the output
shaft (which is also the planet carrier of the rear
unit) in reduction because the internal gear is held
by the reverse clutch (Fig. 51).
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Fig. 52—Compensator Valve

COMPENSATOR PRESSURE

The increased torque developed under rapid ac-
celeration requires additional pressure to hold the
bands to the drums without slipping.

This pressure is obtained through the use of a
compensator valve which directs a variable regulated
oil pressure to both the front and rear servos (Fig.
52):

The compensator valve is operated by throttle
pressure. Therefore the greater the accelerator pedal
travel (giving greater throttle pressure) the greater
the resulting compensator pressure.
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FULL THROTTLE DOWNSHIFTS

When climbing an extremely steep hill, car speed
may begin to decrease even with the throttle wide
open. In such a case the transmission will down-
shift from 4-3 as described on page 33. With the
transmission in 3rd speed the car speed may con-
tinue to decrease under extreme conditions. This
will cause a decrease in governor pressure since the
governor will be slowing down. When car speed is
decreased sufficiently, throttle pressure against the
regulator plug plus the force of the 2-3 shifter valve
spring will overcome governor pressure against the
governor plug and the shifter valve will close. This
will cut off oil pressure to the rear servo release and
rear clutch putting the rear unit into reduction.

When the 2-3 valve closes it will also cut off the
pressure against the large end of the double tran-
sition valve, allowing compensator pressure on the
opposite end plus spring force to close the double
transition valve. This directs oil pressure to the
front unit releasing the band and applying the clutch
and puts the front unit in direct drive.

The unit is now operating in second speed.

If car speed continues to decrease, governor pres-
sure will be decreased to a point where throttle
pressure against the 1-2 regulator plug plus the force
of the 1-2 shifter valve spring will overcome gover-
nor pressure against the governor plug, and the 1-2
shifter valve will close. This will cut off the pres-
sure to the front unit clutch and servo release and
put the front unit in reduction.

Both front and rear units are now in reduction
and the transmission is in first speed.

CLOSED THROTTLE DOWNSHIFTS

When the car is coasting to a stop in fourth speed
with the throttle closed, governor pressure is gradu-
ally diminishing. At approximately 12 MPH gover-
nor pressure will be low enough to allow the shifter
valve spring to close the 3-4 valve. When the 3-4
valve closes the pressure which has been applying
the front clutch and releasing the front servo will be
cut off allowing the front unit to go into reduction,
putting the transmission in third speed.

As the car slows down further the governor pres-
sure will be reduced to a point at which the 2-3
shifter valve spring will overcome governor- pres-
sure and close the 2-3 shifter valve. This will cut
off the pressure which has been applying the rear
clutch and releasing the rear band, allowing that
unit to go into reduction. At the same time line pres-
sure will be cut off from the double transition valve

and the spring behind the double transition valve
will close it. This will again direct pressure to the
front unit clutch and front servo release putting the
front unit in direct drive. Now the rear unit is in
reduction and the front unit is in direct drive and
the transmission is in second speed.

As the car slows down further, governor pressure
will be decreased to the point where the 1-2 shifter
valve spring will overcome governor pressure against
the governor plug and the 1-2 shifter valve will close.
This will cut off the pressure to the front clutch
and front servo release allowing the clutch to re-
lease and the band to apply putting the front unit
in reduction. Now ‘both units are in reduction and
the transmission is in first speed.

MAIN LINE PRESSURE REGULATION

Modulated Main Line Pressure

The D51 (8 cylinder) Hydra-Matic transmission
requires one extra set of clutch plates in both the
front and rear units because of the additional torque
of the larger engine. This increased clutch capacity
would cause severe shifts during light throttle ac-
celeration unless some method were used to decrease
the main line pressure which applies the clutches.

The D51 transmission, therefore, uses a modu-
lated main line pressure which is obtained by the
use of a throttle valve pressure plug in the pressure
regulator assembly (Fig. 53). The pressure regu-
lator spring is calibrated to give a lower main line
pressure. However as the throttle is opened, throttle
pressure is directed behind the TV pressure plug
thereby assisting the pressure regulator spring and
increasing main line pressure.

THROTTLE
PRESSURE

REVERSE
BOOSTER

Fig. 53—Schematic View of Front Pump and
Pressure Regulator (D51 Transmission)
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Thus during light throttle acceleration the main
line pressure is regulated almost entirely by the
regulator spring, resulting in a mild, low pressure
action of the clutches giving a smooth shift. During
heavy throttle acceleration, increased throttle pres-
sure against the TV plug assists the regulator spring
causing main line pressure to increase thereby pre-
venting the clutches from slipping.

Reverse Booster Pressure

Because of the new friction reverse assembly, it
is necessary to raise main line pressure considerably
in order to obtain the proper force to prevent the
reverse cone from slipping. This increase in main
line pressure is obtained in much the same manner
as modulated main line pressure is obtained. When
the transmission is shifted into reverse, main line
pressure is directed behind the reverse booster plug
in the pressure regulator (Fig. 53). Because main
line pressure is used as the booster pressure and a
large diameter booster plug is used, the resulting
line pressure in reverse will be approximately double
the normal main line pressure.

FRONT SERVO EXHAUST VALVE

The purpose of the front servo exhaust valve is to
allow for instantaneous exhausting of the front servo
apply oil while the reverse clutch is engaging. This
momentarily sets the transmission in neutral so that
the reverse cone can be applied without excessive
torque tending to wear the stationary cone or reverse
piston. As soon as the reverse clutch is fully engaged,
the front servo exhaust valve recedes allowing the
front servo to apply the band for operation in reverse.

In Figure 54, the front servo exhaust valve is in the
closed or normal position (lever in N, Dr, or Lo).
The manual valve keeps it in the inoperative position
until the selector lever is placed in the reverse position.

FRONT SERVO ==

=—1INE

EXHAUST=="] |} |

—=—REVERSE CONE
i

——=REVERSE BOOSTER
o

) T/JJ %(,X/ [ mlr:l/léAL
; gﬂ S

/ -
5NN £

11111

Fig. 55—Front Servo Exhaust Valve—Immediately
After Shift to Reverse
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| ———REVERSE CONE
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Wiﬁ’/t?:il o7 b
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FRONT SERVO ——=—_LINE |
J _EREVERSE CONE/Y\
EXHAUST REVERSE BOOSTER
|\ MANUAL
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Lz [
W—f , A B o B

w&

Fig. 54—Front Servo Exhaust Valve—

Selector Lever in Lo

Fig. 56—Front Servo Exhaust Valve—Selector
Lever in R

When the selector lever is placed in the reverse
position (Fig. 55), the release spring opens the valve,
shuts off line pressure and allows the front servo
apply oil to exhaust.

Simultaneously, the manual valve directs oil to
the reverse clutch, the reverse booster plug in the

‘pressure regulator, and the release side of the front

servo exhaust valve. The oil to the reverse booster
valve causes a greater force to be applied behind the
pressure regulator plug. Resulting line pressure will
be approximately 180 PSI. As the reverse clutch line
pressure builds up, the servo exhaust valve moves
back and forth regulating the front servo apply pres-
sure to approximately 50 % of the reverse line pressure
(Fig. 56).

OPERATION OF PARKING BLOCKER
PISTON AND REVERSE BLOCKER PISTON

Reverse Blocker Piston

While the car is moving forward at speeds above
8-10 miles per hour, governor pressure is directed
behind the reverse blocker piston (Figs. 57a and 58).
This prohibits the shift lever from being moved to
the reverse position. When the car has been slowed
to a speed below 8-10 miles per hour the blocker
piston return spring overcomes the reverse blocker
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FRONT UNIT REAR UNIT

EX. REVERSE GEAR

PARKING

PARKING BLOCKER
FRONT SERVO iy

EXHAUST VALVE

REVERSE
BLOCKER

MANUAL VALVE

PRESSUR
REGULATOR

olL b e
PUMP

[SUMP

)
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Fig. 57a—Action of Blocker Pistons (at speeds above 8-10 MPH )
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Fig. 57b—Action of Blocker Pistons (Engine running, car speed below 8-10 MPH )
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piston oil pressure allowing the shift lever to be
moved easily into reverse (Fig. 57b). Oil is directed
to release the rear band and apply the reverse cone
clutch. Oil to the front servo goes through the front
servo exhaust valve as described on page 39.

PARKING BRAKE
BRACKET

BLOCKER
PISTON
RETURN
SPRING

PARKING
BLOCKER
PISTON

TORSION  PARKING fild
SPRING PAWL
CRANK

Fig. 58—Parking Brake Bracket Assembly
(Blocker pistons in lockout position)

Parking Blocker Piston

As the detent lever on the valve body rotates into
the reverse Position, it engages and turns the park-
ing brake lever. This lever sets the parking brake
lever spring in tension against the parking brake
Pawl crank.

As long as the engine is running or the vehicle
is rolling forward at a speed of approximately 4
MPH or more, the parking blocker piston (actuated
by line pressure) will prevent the parking pawl
from engaging the reverse internal gear.,

OPERATION OF FRONT SERVQO
Neutral

: When the control level is in N Position there is no
oil pressure to the servo and the retracting spring
holds the servo apply piston in the released Position
(Fig. 59).

Fig. 59—Schematic View of Front Servo—Neutrq

TO FRONT
UNIT CLUTCH

GOVERNOR
PRESSURE

Fig, 60—Schematic v, iew of Front Servo—Applied

Apply

With the control lever in Dr, Lo or R Position
regulated main line pressure is directed to piston
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* 1. Downshift valve retainer

6. Rear pump ball check valve 9. Retracting spring

: 2. Servo body o 10. Retracting spring retainer
f 3. 4-3 downshift valve s f(i::‘t(:k S kR 11. Booster spring
- 4. Plug o 12. Band release piston
: 5. Check valve spring 8. Band apply piston assembly 13. Release cylinder

Fig. 61—Exploded View of Front Servo

Compensator Pressure

Compensator pressure is applied at point D to
assist the regulated main line pressure (which is
applied at piston area A) to prevent the band slipping
under heavy acceleration. Compensator pressure is
always present when there is any carburetor throttle
opening and increases with carburetor throttle open-
ing (Fig. 60).

Release

To release the band, regulated main line pressure
is applied at piston areas B and C. The area of these
two pistons is greater than the area of pistons A and
D, and the apply piston is moved to the released
position (Fig. 62).

4 to 3 Valve

The 4 to 3 valve controls the passage leading to
piston area A. At car speeds below approximately
25 miles per hour regulated main line pressure under
the 4-3 valve keeps the valve in a position so the
entire passage leading to point A is open (Fig. 63).

At car speeds above approximately 25 miles per
hour governor pressure on the top of the 4-3 valve is
great enough to move the valve to restrict the oil flow

which delays front band application and permits the
necessary engine speed increase before the front unit
goes into reduction during the 4-3 downshift. This
same condition exists on full throttle 2-3 upshifts.

TO FRONT
UNIT CLUTCH

_rhy: " b i GOVERNOR
(D il PRESSURE

e MAIN LINE PRESSURE ]
PRESSURE  COMPENSATOR PRESSURE ?

EIEHGTY R s

Fig. 62—Schematic View of Front Servo—Released
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OPERATION OF REAR SERVO
Apply
The rear servo is applied by the servo springs
which operate on the accumulator piston the stem of

which contacts the booster piston applying the band
(Fig. 64).

Compensator Pressure

Compensator pressure is applied at points A and B
to assist the servo springs and to prevent the band
slipping under rapid acceleration. Compensator pres-

% ; ;! sure is always present when there is any carburetor
% S;%/sﬂgém 'I' throttle opening and increases with carburetor throttle

43 VALVE i i
% Y 42521_0&/ opening (Fig. 64).
95 MPH)

! MAIN LINE PRESSURE—>|

Release

Regulated main line pressure is applied at points
C and D to release the band. The force applied at
these two areas is greater than the force of the servo
springs and the compensator pressure and the servo

Fig. 63—Schematic View of Front Servo—4-3 Valve pistons are moved to the released position (Fig. 65).
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§|
DIMNMNN N

ACCUMULATOR
APPLY SPRING Y

COMPENSATOR
PRESSURE
- = =) - e =) - - ‘

IL 3
T i A S I R T TR )

Fig. 64—Schematic View of Rear Servo—Applied
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COMPENSATOR
PRESSURE

CHECK VALVE

CHECK VALVE
PLUNGER

\\\\\ MAIN LINE
O
§\\\\\\\\ PRESSURE

Fig. 65—Schematic View of Rear Servo—Released

Rear Servo Accumulator Check Valve and Plunger

This accumulator check valve controls the passage
through which oil flows to the face of the accumu-
lator piston at D. The oil going through this passage
lifts the check valve off its seat and allows the oil to
flow through freely to release the band.

There are two different ways in which this valve
operates when the servo is being applied, namely
closed and open carburetor throttle.

1. On a closed carburetor throttle downshift when
the main line pressure applied at point D is released

the check valve then returns to its seat causing the
oil under the accumulator piston to pass through the
small hole in the check valve and in this way delays
application of the band (Fig. 65).

2. On an open carburetor throttle downshift, com-
pensator pressure is effective at points A and B and
also on the end of the check valve plunger which is
connected to the accumulator check valve. When the
pressure applied at point D is released the compen-
sator pressure applied on the check valve plunger
holds the check valve off its seat and the oil under
the accumulator piston is allowed to exhaust freely
for a rapid -application of the band (Fig. 65).
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Ly

o

REVERSE CLUTCH STATIONARY CONE

CONE CLUTCH PISTON

b j
S

INNER SEAL

CONE CLUTCH PISTON RELEASE SPRING

—————— REVERSE CONE

OUTER SEAL

REVERSE CLUTCH RELEASE SPRING

Fig. 66—Reverse Assembly Construction

OPERATION OF REVERSE CONE CLUTCH

When the selector lever is moved to the reverse
position, oil is directed from the valve body through
the reverse clutch oil pipe, through the case, and
then into the reverse assembly. Qil is retained in the
reverse assembly with two seals; an inner seal on the
rear bearing retainer and an outer seal on the cone
clutch piston. (See Fig. 66.) While under pressure,
oil pushes the cone clutch piston forward engaging
the internal surface of the reverse cone. This action
forces the entire reverse cone forward causing the
outside surface of the reverse cone to contact the

-

stationary cone, thereby holding the reverse internal
gear by friction.

When selector lever is moved to any other position,
the cone clutch piston releases. When pressure is cut
off, the six cone clutch piston release springs disen-
gage the piston. When the reverse clutch piston is
applied, there is some float in the reverse internal
gear. To get release, ‘She reverse internal gear must be
centralized. This is bbtained through the action of
the reverse clutch release spring installed on inside
of the reverse internal gear.

Teeth cut on the outside of internal gear are used
only for parking.
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PERIODIC SERVICE RECOMMENDATIONS

Tranémission Fluid

Hydra-Matic transmission fluid level should be
checked every 2000 miles at the time the chassis
lubrication is performed. The procedure for check-
ing level is included on the lubrication chart and on
page 153 of this manual. Hydra-Matic transmission
fluid should be changed every 25,000 miles. Instruc-
tions for draining and refilling appear on page 57.

Linkage Lubrication

Lubricate Hydra-Matic linkage every 2000 miles
using light engine oil.

Qil Level Indicator

The air cleaner in the oil level indicator cap should
be cleaned every 10,000 miles or twice a year.

Fig. 67—0il Lever Indicator Air Cleaner

New Car 1000-2000 Mile Inspections

New car 1000-2000 mile inspections should be per-
formed as outlined on form S10, “1951 Pontiac New
Car Pre-Delivery 1000 Mile and 2000 Mile Inspec-
tion and Adjustment”. For Hydra-Matic equipped
cars, the form includes the following in addition to
the conventional operations.

New Car Inspection
1. Tighten band adjusting screw lock nuts.

2. Road test for operation of Hydra-Matic using
the Hydra-Matic Diagnosis Guide. See page 154.

3. Check operation of neutralizer switch. Starter
should not work in any position except neutral. For
adjustment see page 52.

4. Check position of the pointer. Move the control
lever from N to Dr, stopping when the detent is felt.
The pointer should then be directly over the letters
Dr. See page 52.

5. Hydra-Matic fluid level should be to the “F ull”
mark with engine running as shown on page 58.

6. Engine idle speed should be 365 to 385 RPM
with control lever in N position.

1000 Mile Inspection

For Hydra-Matic equipped cars the form includes:
1. Adjust bands as outlined on page 53.

2. Road test for operation of Hydra-Matic, using
the Hydra-Matic Diagnosis Guide. See page 154.

3. Check operation of neutralizer switch. Starter
should not work in any position except neutral. For
adjustment see page 52.

4. Check position of the pointer. Move the control
lever from N to Dr, stopping when the detent is felt.
The pointer should then be directly over the letters
Dr. See page 52.

5. Hydra-Matic fluid level should be to the “Full”
mark with engine running as shown on page 58.

6. Engine idle speed should be 365 to 385 RPM
with control lever in N position.

2000 Mile Inspection

For Hydra-Matic equipped cars, the form includes
the same inspection operations given above for the
1000 mile inspection except that a band adjustment is
not required.

General Recommendation

Observe operation of transmission on Hydra-Matic
equipped cars when road tested for any reason, using
the Hydra-Matic Diagnosis Guide.
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ADJUSTMENTS WITH TRANSMISSION IN CAR

CONTENTS OF THIS SECTION

Subject Page
Throttle Control Linkage Adjustment.................................. 50
Selector Lever Linkage Adjustment. ... ...... ... ... ... ..o i 52
Neutralizer Switch Adjustment. . ............. ... ... i .. 52
Front and Rear Band Adjustment (External—Tachometer Method) ... ... .. 53
Front and Rear Band Adjustment (Oil Pan Removed) . ................... 54

CARBURETOR THROTTLE ROD

THROTTLE INTERMEDIATE LEVER
SHAFT AND BRACKET ASSEMBLY

THROTTLE CONTROL
INTERMEDIATE ROD

THROTTLE CONTROL
IDLER LEVER

TRANSMISSION
ACCELERATOR THROTTLE CONTROL
PEDAL ROD OUTER LEVER

e
——

TRANSMISSION
THROTTLE REAR ROD

TRANSMISSION THROTTLE
ROD IDLER LEVER

Fig. 68—Control Linkage—6 Cylinder
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CARBURETOR THROTTLE CROSS SHAFT
THROTTLE ROD AND BRACKET ASSEMBLY

THROTTLE CONTROL
IDLER LEVER

ACCELERATOR
PEDAL ROD

TRANSMISSION
THROTTLE CONTROL
# OUTER LEVER

\ TRANSMISSION
THROTTLE REAR ROD

TRANSMISSION THROTTLE
ROD IDLER LEVER

TRANSMISSION
THROTTLE FRONT ROD

Fig. 69—Control Linkage—8 Cylinder

THROTTLE CONTROL LINKAGE
ADJUSTMENT

CAUTION: Linkage operation will not
be satisfactory if binding or excessive

wear exists.

1. Remove cotter pin and washers from trunnion
on transmission throttle rear rod at transmission
throttle control outer lever (Fig. 68 and Fig. 69) and
remove rod from lever.

2. Adjust engine idle speed to 365 to 385 RPM
with engine temperature 150° to 160°, transmission
warm and control lever in neutral.

3. Install linkage adjustment gauge pin J-2544
through holes in lever and bracket at “A” (Fig. 70 Fig. 70—Adjusting Pin Installed at “A”—
and Fig. 71). 6 Cylinder
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Fig. 71—Adjusting Pin Installed at “A”—
8 Cylinder

4. With idle adjusting screw seated against its
stop, adjust length of carburetor throttle rod (Fig.
68 and Fig. 69) at lock nuts so that adjustment gauge
pin is free in hole “A”. Leave pin installed. Tighten
lock nuts securely.

5. Install second linkage adjustment gauge pin
through transmission throttle rod idler lever and
bracket in hole marked “B” (Fig. 72).

Fig. 72—Adjusting Pin Installed at “B>

6. If pin does not enter hole “B” freely, adjust
transmission throttle front rod (Fig. 68 and Fig. 69)
at trunnion. Tighten lock nuts securely.

7. Remove gauge pins from “A” and “B”.

8. Loosen front lock nut on accelerator pedal rod
(Fig. 68 and Fig. 69).

9. With carburetor in “Full Open” position, adjust
accelerator pedal rod trunnion at throttle control
idler lever so that accelerator pedal clears floor mat
by approximately 14” at closest point. Tighten lock
nuts at trunnion securely.

10. Tighten clamp bolt (12-15 ft. lbs. torque) in
transmission throttle control outer lever.

11. Check position of outer throttle lever as fol-
lows:

(a) Clean machined surface at back of transmis-
sion case (Fig. 73) and place Throttle Lever Check-
ing Gauge J-2545 flat against surface with edge of
gauge against transmission side cover.

EDGE OF GAUGE
AGAINST SIDE COVER

LEVER SHOULD TOUCH GAUGE

Fig. 73—Checking Throtile Lever

(b) Back off rear check nut at throttle rod trun-
nion. With outer lever held against stop (toward rear
of transmission) move gauge upward toward trun-
nion pin installed in lever. When gauge is moved up-
ward, the notch in gauge should pass over pin and
the inside face of the throttle control lever (toward
transmission) should just touch the outer side face
of gauge (Fig. 73).

(c) If gauge does not pass over pin freely, bend
lever, using tool J-2807 (Fig. 74).



52 HYDRA-MATIC DRIVE

Fig. 74—Bending Throttle Lever

(d) Recheck, using gauge J-2545, and correct until
gauge passes freely over pin in lever and just touches
inside face of transmission throttle lever.

(e) Assemble transmission throttle rear rod with
trunnion to transmission throttle control outer lever,
using anti-rattle spring washer and cotter pin.

12. Adjust transmission throttle rear rod trunnion
toward the rear so lever is lightly against its stop in
transmission. Shorten this rod length by backing off
trunnion front lock nut one full turn. Tighten trun-
nion rear lock nut securely.

SELECTOR LEVER LINKAGE
ADJUSTMENT

1. Tighten gearshift control shaft upper bracket
clamp screw while holding gearshift control upper
lever (under steering wheel) firmly down in Lo
position.

2. Back off both gearshift control rod trunnion
lock nuts (Fig. 75).

3. See that transmission outer shift lever is in Lo
detent position (second position from rear).

4. With both control levers in Lo position, turn
lower lock nut against trunnion finger tight. Lengthen
control rod by turning lower lock nut one additional
full turn. Tighten upper lock nut securely.

5. Check tightness of clamp bolt in transmission
outer shift lever (10-13 ft. 1bs. torque).

Fig. 75—Manual Control Adjustment

NEUTRALIZER SWITCH ADJUSTMENT

1. Place manual control lever in Dr position.

2. Loosen neutralizer switch bracket clamp screw
(Fig. 76).

3. Adjust neutralizer switch bracket to a position
where starter will not operate when starter button on
dash is depressed.

4. Place manual control lever in N position.

5. Make certain that neutralizer switch arm does
not touch stop on switch bracket.

6. Tighten clamp screw securely.

Fig. 76—Neutralizer Switch
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PROCEDURE FOR ADJUSTING
HYDRA-MATIC BANDS EXTERNALLY

CAUTION: If tool No. ]J-2681 and ta-
chometer are not available, adjust bands
by removing pan. Do not attempt to ad-

just bands externally without tool No.
J-2681 and tachometer.

1. Set hand brake firmly and block front wheels
with wheel chocks to prevent car running forward
during adjustment

2. Remove accelerator pedal, floor mat and adjust-
ing hole cover (Fig. 77).

Fig. 78—Adjusting Front Band Using J-2681
and Tachometer

.9. Loosen band adjusting screw until engine speed
increases to 900-1000 RPM (front drum now spin-
ning freely).

NOTE: In operation 2 under FRONT
BAND if engine fails to increase speed
to 900-1000 RPM, this is an indication
that the band is slipping badly under
normal driving conditions. The bottom
pan should be dropped and the bands
and drums inspected for damage. If no
apparent damage is evident, adjust both
bands using tools J-1693 and J-5071 as
outlined on page 54. It will not then be
necessary to reset the bands externally
after the pan is installed.

Fig. 77—Band Adjusting Floor Hole Cover

3. Tighten band adjusting screw slowly until en-

Howoved gine returns to 700 RPM (front drum now stopped).
3. Start engine and allow it to run until tempera- 4. Loosen band adjusting screw until engine speed
ture is normal (choke and fast idle off) before pro- increases and tighten again slowly until engine speed
ceeding. returns to 700 RPM.
4. Connect electrical tachometer to engine and set NOTE: The object in loosening and re-
to correspond with distributor cam. tightening the screw is to locate the exact

point at which the band stops the drum

5. Position control lever in Dr range. from spinning. At this point wait

6. Adjust carburetor idle speed screw to give 700 30 seconds. If engine speed increases,
RPM. tighten screw 1/10 of a turn. Wait 30
‘ seconds and if engine speed again in-

Fookt Bakd creases, tighten screw 1/10 of a turn
more. Repeat this procedure until en-

1. Using band adjusting tool No. J-2681 loosen gine speed remains at 700 RPM for at

front band adjusting screw lock nut (Fig. 78). least 30 seconds.
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5. Set counter on tool to 00 (Fig. 78).

6. While holding lock nut stationary with long
handle of tool, tighten adjusting screw exactly 515
turns with short handle (counter will read 5.5).

7. Hold adjusting screw stationary with short
handle and tighten lock nut with long handle.

Rear Band

1. Repeat operations 1, 2, 3, 4, and 5 under heading
FRONT BAND.

2. Position selector lever in N position.

3. While holding lock nut stationary with long
handle of tool, tighten band adjusting screw exactly
2 turns with short handle (counter will read 2.0).

4. Position selector lever in Dr range.

5. Hold adjusting screw stationary with short
handle and tighten lock nut with long handle.

6. Reset engine idle at 365 to 385 RPM (selector
lever in N position).

7. Turn off ignition.

8. Install adjusting hole cover, floor mat and ac-
celerator pedal.

FRONT AND REAR BAND ADJUSTMENT
(Transmission Oil Pan Removed)

1. Place front end of car on car jacks.
2. Remove oil pan drain plug to drain fluid.
3. Remove oil pan.

4. Remove accelerator pedal and raise left side of
front compartment mat.

5. Remove band adjusting floor hole cover.

6. Loosen both servo band adjusting screw lock
nuts.

To Adjust Front Band

1. Loosen front band adjusting screw approxi-
mately five (5) turns.

2. Remove pipe plug from front servo.

3. Loosen I5” “hex” adjusting screw of gauge
J-1693, until approximately 14” of threads are ex-
posed above gauge body.

1/s” HEX. ADJ. SCREW

KNURLED WASHER

GAUGE J-1693

FRONT SERVO

Fig. 79—Adjusting Front Band

4. Screw gauge into front servo, tightening by
HAND only (Fig. 79).

5. Tighten the 14” “hex” adjusting screw with
fingers until the stem of gauge is felt to JUST touch
piston in front servo.

6. With a 14” wrench continue tightening the
adjusting screw six full turns from the point where
it was felt by hand that stem of gauge JUST touched

piston.

7. Tighten band adjusting screw until knurled
washer on gauge is just free to turn.

NOTE: While tightening screw be sure
band is lined up over drum.

8. Tighten band adjusting screw lock nut securely,
while holding adjusting screw.

9. Loosen 15” “hex” adjusting screw at least six
turns and then remove gauge from servo.

10. Install pipe plug in servo.
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To Adjust Rear Band

1. Place servo gauge J-5071 on finished surface of
accumulator body, having leg of gauge resting on
servo stem (Fig. 80).

2. Back off adjusting screw until face of actuating
lever is well away from face of gauge.

3. Tighten band adjusting screw until face of band
actuating lever just touches gauge.

CAUTION: Do not go beyond adjust-
ment. If adjusting screw is accidentally
turned beyond adjustment, loosen two
or three turns and repeat adjustment.

4. Tighten band adjusting screw lock nut securely

while holding adjusting screw.

SERVICE CRAFTSMAN NEWS REFERENCE

Fig. 80—Adjusting Rear Band
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MINOR SERVICES AND REPAIRS
CONTENTS OF THIS SECTION
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Remove, Overhaul and Install:

Preasure Regitlator Valve: .. - .. o0 0 0 e s 60
Governor and Rear Oil Pump Assembly. . - .« . oL ool oo 60
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Rear Bearing Retainer and Reverse Assembly. .. .................... 68

When trouble can be isolated to the sub-assemblies mentioned above, time
and effort can be saved by following the procedures given in this section. These
procedures can be performed without removing the entire Hydra-Matic assem-
bly from the car.

FLUID CAPACITY, DRAINING AND

REFILLING
Capacity

Approximately eleven quarts of fluid are required
to refill the transmission after torus cover and oil
pan have been drained. When a unit has been dis-
assembled and rebuilt, approximately twelve quarts
will be required to refill. Use only “G.M. Hydra-
Matic Fluid” or “Automatic Transmission Fluid
(Type A)” from containers bearing the Armour In-
stitute Qualification number “AQ-ATF. .. .".

Draining and Refilling Transmission

Drain oil immediately after operation before it
has had an opportunity to cool.

To drain oil proceed as follows:

Fig. 81—Hydra-Matic Transmission Drain Plugs

1. Remove flywheel housing bottom cover.
torque using SIX-POINT socket. Tighten oil pan

2. Remove hex head pipe plug from torus cover drain plug to 35-40 ft. lbs. torque.
(Fig. 81) using SIX-POINT socket (never use a

twelve point socket as this will damage head of soft
pipe plug). 6. Cover seat to protect upholstery and raise right
side of front floor mat.

5. Replace flywheel housing bottom cover.

3. Remove oil pan drain plug (at back of pan).

7. Remove transmission inspection floor hole cover
NOTE: Flushing of the Hydra-Matic (Fig. 82). e

transmission is not recommended.

CAUTION: Clean all gravel, sand, or
4. After draining, install and tighten both drain , lint from floor and around oil level in-
plugs. Tighten torus cover drain plug to 6-7 ft. lbs. dicator before it is removed.
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Fig. 82—Inspection Cover Removed

8. Remove dipstick and wipe it clean. Clean the
dipstick cap air cleaner in solvent.

9. Pour approximately 8 qts. of Hydra-Matic
fluid into transmission. BE SURE CONTAINER,
SPOUT OR FUNNEL IS CLEAN.

10. Set selector lever in N position and apply hand
brake. Run engine at a speed equivalent to 20 MPH
for approximately 114 minutes to fill fluid coupling.

11. Reduce engine speed to slow idle (carburetor
off fast idle step).

12. Add sufficient Hydra-Matic fluid to bring
fluid level up to just below the “L” mark on the
dipstick. Again run the engine at a speed equivalent
to 20 MPH for 3 minutes to heat the fluid to near
normal operating temperature which is indicated by
a rise in fluid level to near the “F” mark. Reduce
engine speed to slow idle and add fluid to bring level
to the “F” mark. With engine idling and transmis-
sion warm (approximately 150°F.) make a final
check to be certain transmission is not overfilled.

CAUTION: Do not overfill — foaming
will result.

13. Stop engine. Replace dipstick and cover in
floor.

14. Return front floor mat to original position.

IMPORT ANT: Oil level as observed on
the level indicator will vary as shown .

in figures 83, 84, 85, 86 and 87.

OIL HAS RUN BACK INTO TRANSMISSION FROM
FLUID COUPLING, RAISING OIL LEVEL IN
TRANSMISSION SLIGHTLY ABOVE FULL MARK.

FULL LEVEL

Fig. 83—0il Level, Engine Not Running

WITH ENGINE RUNNING, COUPLING HAS FILLED COM-

PLETELY, LEAVING THE ‘OIL LEVEL BELOW FULL MARK.
WITH COUPLING FULL (ENGINE RUNNING) OIL SHOULD
BE ADDED TO BRING OIL TO FULL MA

£,

,;,;- OIL DIP STICK

FULL LEVEL

Fig. 84-0il Level, Engine Running

FLUID
COUPLING
EMPTY

FULL LEVEL
LOW LEVEL

TRANSMISSION (ONLY) OVERFULL

Fig. 85-0il Level, First Eight Quarts Added
Engine not running
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FLUID
COUPLING
FULL

FULL LEVEL
LOW LEVEL

TRANSMISSION DANGEROUSLY LOW

Fig. 86—0il Level, First Eight Quarts Added
Engine running

ENOUGH TO FILL

FLUID
COUPLING
FULL

FULL LEVEL
LOW LEVEL

TRANSMISSION FULL

Fig. 87-0il Level, Final Filling to F

Engine running

REPLACE INDICATOR SEGMENT BULB

1. Remove the two cover attaching screws from
underside of segment.

2. Slide cover off the unit.

3. Remove the screw holding bulb socket to indi-
cator.

4. Remove hood from socket and replace bulb.
5. Replace hood on socket.

6. Replace the screw holding bulb socket to indi-
cator.

7. Slide cover on the unit.

8. Replace the two cover attaching screws from
underside of segment.

REPLACE TRANSMISSION OIL PAN
DRAIN PLUG GASKET

1. Place rear of car on car stands.
2. Remove transmission oil pan drain plug.
3. Remove drain plug gasket.

4. Inspect oil pan and drain plug for nicks and
burrs.

5. Soak new gasket in water until it is sufficiently
pliable to install on drain plug.

CAUTION: Do not enlarge hole of gas-
ket.

o

Install gasket on drain plug and allow it to dry.

~3

Replace drain plug in transmission oil pan.

Lower car from car stands.

®

9. Raise right side of front compartment mat.

10. Remove transmission inspection floor hole
cover (Fig. 82).

CAUTION: Clean all gravel, sand, or
lint from floor and around oil level in-
dicator before removing indicator.

11. Remove indicator and refill transmission with
Hydra-Matic fluid previously drained.

12. Set hand brake lever tightly and run engine
for several minutes. Then add oil to bring level to
full mark when oil is hot.

NOTE: Check oil level when oil is hot,
engine running, control lever in N posi-
tion and hand brake lever set tightly.

13. Replace transmission floor hole cover and lower
front compartment mat.

REPLACE REAR BEARING
RETAINER SEAL

1. Hoist rear end of car.

2. Disconnect propeller shaft at differential flange
and slide propeller shaft from transmission output
shaft.

3. Remove rear bearing retainer seal shield and
seal from rear bearing retainer.

4. Inspect rear bearing retainer and output shaft
for nicks and burrs.

5. Apply Hydra-Matic transmission fluid to felt
portion of new rear bearing retainer seal. Apply
Lithium Soap Grease to rubber portion of seal.
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Fig. 88—Installing Rear Bearing Retainer Seal
Using Tool J-1354

6. Install the new rear bearing retainer seal using
tool J-1354 (Fig. 88).

7. Apply sealing compound (Permatex No. 3, Avi-
ation Form-A Gasket Cement) to outside of seal
against rear bearing retainer.

8. Install rear bearing retainer seal shield with
tool J-1354.

9. Replace propeller shaft.

10. Lower rear end of car.

PRESSURE REGULATOR VALVE
REMOVAL, OVERHAUL AND
INSTALLATION

1. Remove accelerator pedal and front compart-
ment mat.

2. Remove floor hole cover over regulator (Fig.
89). Clean transmission so dirt will not enter assem-
bly when regulator plug is removed.

3. Loosen pressure regulator valve plug in trans-
mission case (114" open-end wrench).

CAUTION: Pressure regulator valve as-
sembly is under spring tension.

4. Hold pressure against regulator plug while un-
screwing plug by hand.

5. Remove plug, spring, valve, and gasket from
side of transmission case.

6. Clean and inspect pressure regulator valve ac-
cording to instructions on page 106.

7. Place a new gasket over pressure regulator plug.

Fig. 89—Pressure Regulator Access
Cover Removed

8. With pressure regulator valve assembled into
spring, locate valve on seat in front pump.

9. Install regulator plug into spring. Apply pres-
sure to plug and tighten in transmission case to
approximately 40 ft. 1bs. torque.

10. Check transmission oil pressure according to
instructions on page 157.

11. Install and seal floor hole cover.

12. Install front compartment mat and accelerator
pedal.

GOVERNOR AND REAR OIL PUMP
ASSEMBLY—REMOVAL, OVERHAUL
AND INSTALLATION

Removal

1. Place car on car stands.

2. Remove oil pan drain plug and drain fluid into
clean container.

3. Djsconnect transmission throttle rear rod from
throttle control lever (Fig. 90).

4. Remove throttle control lever from shaft at side
of transmission (%" socket).

5. Disconnect gearshift control rod assembly from
shift lever.
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THROTTLE CONTROL LEVER

OUTER SHIFT LEVER

Fig. 90—Outer Throttle and Shift Control Levers

6. Remove shift lever from shaft (34” wrench).

7. In order to provide clearance for reaching upper
side pan bolts the engine and transmission must be
lowered as follows:

(a) Place a jack (with block of wood on jack pad)
under the rear of engine oil pan (or use any suitable
tool for supporting engine from frame) and raise jack
only enough to take weight of engine off rear engine
support insulators.

(b) Remove two bolts holding left engine support
to flywheel housing and carefully lower engine and
transmission until side cover screws can be reached.

8. Clean transmission as well as possible so dirt
will not enter assembly when side cover is removed.

9. Remove parking pawl support bolt from rear of
case (parking pawl cannot be removed at this time).

10. Remove side cover bolts, cover, and gasket
(%" socket).

11. Position inner detent control lever in Lo posi-
tion, and remove pressure regulator reverse oil pipe
(Fig. 91).

12. Unhook parking brake release spring from
parking brake lever pin assembly and loosen two
bolts holding parking brake bracket to transmission
case.

13. Remove four bolts holding control valve as-
sembly to case. Work control valve assembly toward
front of case to remove (Fig. 92). Governor pipes
may remain either in valve body or parking brake
bracket. Remove pipes from either assembly and
remove reverse clutch oil pipe from case.

NOTE: Wrap control valve in clean rag
to prevent damage.

PRESSURE REGULATOR LB
REVERSE OIL PIPE

Fig. 91—Removing Pressure Regulator Reverse
Oil Pipe

REVERSE
CLUTCH PIPE

Fig. 92—Removing Control Valve Assembly

14. Remove bolts from parking brake bracket
assembly and remove piston release spring stop and
spring. Hold parking pawl out of way against top of
case and carefully remove parking bracket from
governor (Fig. 93). Parking pawl can now be re-
moved.

15. Remove oil pan bolts and lock washers, oil
pan and gasket (14” socket).
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Fig. 93—Removing Parking Brake Bracket and
Parking Pawl

16. Remove oil pan screen by pulling down from
rear oil pump intake pipe and sliding to rear off
front pump intake pipe.

17. Remove rear oil pump and governor assembly
attaching bolts. With pump bolts removed work rear
oil pump discharge pipe into rear pump until it comes
out of the front servo. Then turn the pipe so that the
front end is between the front servo and front unit
(Fig. 94). The pipe can then be pulled from the rear
pump and removed from the transmission.

18. Turn propeller shaft by hand to position one
reverse drive flange attaching bolt down. Turn gov-
ernor to a position where large governor weight is
toward front of transmission. Remove rear pump and
governor assembly.

NOTE: To remove rear pump and gov-
ernor assembly slide it to the left until
pump end will clear the right side of
case (Fig. 95). Then lower the pump
end of the assembly below the case and
move the unit out of the case to the
right.

Fig. 94—Removing Rear Oil Pump Discharge Pipe

GOVERNOR AND
REAR PUMP ASSEMBLY

Fig. 95—Removing Rear Pump

Overhaul
For overhaul of governor and rear pump assembly
refer to:
a: Disgegembly -7 0 s e e page 90
b. Cleaning and Inspection ... .. "« ... page 107
CREpEIT i et R R B e page 113
d.7AsSsembly . o0 i page 136
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Installation

1. Before installing rear pump, make certain the
pump to case mating surface is entirely free of nicks
and burrs, and that both attaching bolt holes in the
case have a good chamfer.

2. Position large round governor weight to front
of case and slide governor and pump assembly into
case.

3. Insert proper end of rear pump discharge pipe
into rear pump as shown in Fig. 96 (a small hole is
drilled one inch from the front pump end of the pipe).
With the pipe in the rear pump as far as it will go
turn the pipe so the front end indexes with the hole
in the front servo and work the pipe part way out of
the rear pump into the front servo.

Fig. 96—Installing Rear Pump Discharge Pipe
Into Rear Pump

4. Install rear pump and governor assembly at-
taching bolts and tighten.

5. Check governor runout as outlined on page 146.

6. Install parking pawl in case and hold it against
top of case with one hand (Fig. 97). While holding
parking pawl, place chamfered side of oil delivery
sleeve over end of governor and press gently on,
guiding rings into oil delivery sleeve.

7. Install roller on parking brake pawl crank.
Locate parking pawl in proper position and install
parking pawl support bolt. Torque to 23-28 1b. ft.
and bend lock plate over flat of bolt.

8. Install parking blocker piston spring and spring
stop and start bracket to case bolts.

Fig. 97—Installing Parking Brake Bracket and
Parking Pawl

9. Install reverse clutch oil pipe with “L” end in
rear of transmission case. Insert three oil delivery
pipes in parking brake bracket.

10. Install parking pawl return spring over inside
oil delivery pipe (hook outward) and hook lower end
over parking brake lever pin.

11. Install control valve assembly over three oil
delivery pipes and reverse clutch pipe and start bolts
(Fig. 98). Press valve body and bracket assembly
against case and torque four valve body to case bolts
to 6-8 Ib. ft.

12. Install pressure regulator reverse oil pipe.

REVERSE
CLUTCH PIPE

Fig. 98—Installing Control Valve Assembly
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13. To insure proper alignment of governor and
parking bracket assembly use the following proce-
dure:

a. Loosen rear pump attaching bolts.

b. Install ‘governor alignment tool J-4731 between
governor and bracket as shown in Fig. 99. With tool
in place torque rear pump bolts to 15-18 1b. ft. and
tighten parking bracket bolts.

Fig. 99—Using Governor Alignment Tool J-4731

14. Check position of parking blocker return spring
stop if early type is used (see Fig. 208 for identifica-
tion). The spring seat surface of the stop should be
% to 174, inch from the face of the parking bracket
assembly.

15. Slide oil pan screen over front pump intake
pipe and position it on rear intake pipe.

CAUTION: Make certain screen is free
of foreign matter.

16. Position oil pan gasket on oil pan and retain
with petrolatum. Place oil pan against transmission
case and install attaching bolts and lock washers.
Torque bolts to 10-13 1b. ft.

17. Before installing side cover make the following
checks:

a. See that pick-up pin inside detent control lever
engages in neck of manual valve, and that control
lever indexes properly with parking brake lever.

b. See that inner and outer spring washers and
rubber seal are in place on manual control shaft
(Fig. 100).

THROTTLE VALVE INSIDE SHAFT

OUTER

WASHER OIL SEAL

INNER DETENT
WASHER ‘ LEVER

Fig. 100—Inner and Outer Spring Washers and
Rubber Seal on Manual Control Shaft

18. Position side cover gasket on side cover and
retain with petrolatum.

19. Position side cover and gasket assembly in
place and install attaching bolts. Bolts with copper
washers must be installed in the bottom holes. Shift
cover to centralize manual shaft in hole and tighten
bolts to 10-12 1b. ft. torque.

CAUTION: Bolis with copper washers
must be in the bottom holes to prevent
leakage.

20. Install outer shift lever and tighten clamp bolt
to 10-13 1b. ft. torque. Make certain lever does not
bind on side cover.

21. Connect gearshift control rod to outer shift
lever.

22. Install throttle control outer lever and tighten
clamp bolt to 10-12 1b. ft. torque.

23. Install transmission throttle rear rod.

24. Install oil pan drain plug and tighten to 34-45
1b. ft. torque.

25. Check throttle control adjustments, shift con-
trol adjustment and starter neutralizer according to
instructions in section “Adjustments on Car”, page 50.

26. Lower car from stands.

27. Remove oil lever indicator and refill transmis-
sion with Hydra-Matic fluid which was previously
drained.

CAUTION: Clean all gravel, sand, or
lint from floor around indicator before
it is removed.
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28. Set hand brake lever firmly and run engine for
several minutes. Add oil to bring level to full mark
when oil is hot.

NOTE: Check oil level when oil is hot,
engine running and control lever in N
position with parking brake lever set
tightly.

29. Check oil pressure according to instructions on
page 157.

30. Replace and seal floor hole covers and replace
floor mat.

FRONT OR REAR SERVO—REMOVAL,
OVERHAUL AND INSTALLATION

Removal

1. Place car on car stands.

2. Remove accelerator pedal and front compart-
ment mat.

3. Remove band adjusting floor hole cover.

4. Loosen both band adjusting screw lock nuts and
loosen band adjusting screws approximately five
turns.

5. Remove oil pan drain plug and drain fluid from
oil pan into clean container.

6. Remove oil pan bolts, lock washers, oil pan and
gasket (14” socket). Remove oil pan screen by pull-
ing down at rear off rear pump intake pipe and
sliding toward rear off front pump intake pipe.

7. Remove front and rear servo attaching bolts
%6” socket).

NOTE: Remove rear servo attaching
bolts only, if front servo is not to be

removed.

8. Separate front and rear servos at oil transfer
pipe by moving rear servo toward rear of transmis-
sion. Remove rear servo.

9. If front servo is to be removed, first work the
rear pump discharge pipe as far out of the servo as
it will go. Then pull the servo down off the front
pump delivery pipe. If the rear pump discharge pipe
has been moved into the rear pump far enough, the
pipe will easily come out of the front servo as it is
pulled off the front pump delivery pipe.

Overhaul
For overhaul of servos refer to:
Front Rear
Servo Servo
a. Disassembly: .. 20l B Page 91, Page 92
b. Cleaning and Inspection . .. Page 107, Page 108
Cc. Repait o0 e Page 115
diiAssemblyi: o s w Page 136, Page 137
Installation

1. With front pump delivery pipe in front pump
and rear pump discharge pipe in rear pump, position
front servo with piston stem in socket of front band.
Place servo on front pump delivery pipe and as the
servo is pushed onto the delivery pipe enter the rear
pump discharge pipe into the servo.

2. Hold front servo in position and enter attaching
bolts only a few threads.

3. Place rear servo in position engaging rear band
strut with actuating lever while entering oil transfer
pipe from front servo.

4. Enter rear servo attaching bolts, then tighten all
four servo attaching bolts to 23-28 1b. ft.

5. Adjust front and rear bands as outlined on
page 54.

6. Install oil pan screen on front and rear pump
discharge pipes. Make certain screen is free of foreign
matter.

7. Place new gasket on oil pan and retain with
petrolatum. Position oil pan and gasket assembly
against case and start attaching bolts with lock
washers. Torque bolts to 10-13 1b. ft.

8. Install oil pan drain plug and tighten to 34-45
1b. ft. torque. Lower car from stands.

9. Remove oil level indicator and refill transmission
with fluid previously drained.

CAUTION: Clean adll sand, gravel, or
lint from floor and around oil level
indicator.

10. Set hand brake lever and run engine for several
minutes to heat the oil. Check oil level with engine
running and selector lever in N and add fluid neces-
sary to bring level to full mark.

11. Check oil pressure according to instructions on
page 157.

12. Replace floor hole cover and floor mat.
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CONTROL VALVE ASSEMBLY—-REMOVAL,
OVERHAUL AND INSTALLATION

Removal
1. Place car on car stands.

2. Drain fluid from transmission oil pan into clean
container.

3. Disconnect transmission throttle rear rod from
throttle control lever (Fig. 90).

4. Disconnect gearshift control rod from shift lever
at side of transmission.

5. Remove throttle control lever (7¢” wrench) and
shift lever (34” wrench) from transmission.

6. Remove accelerator pedal and front compart-
ment mat.

7. Lower left side of transmission as outlined on
page 61, step 7.

8. Clean side of transmission as well as possible to
prevent dirt from entering unit when the side cover is
removed.

9. Remove side cover bolts (74" socket), cover and
gasket.

10. Position inner detent control lever in Lo posi-
tion and remove pressure regulator reyerse oil pipe
(Fig. 91).

11. Unhook parking brake release spring from
parking brake lever pin.

12. Remove four control valve assembly attaching
bolts. Work control valve assembly toward front of
case to remove (Fig. 92). Governor pipes may remain
either in valve body or parking brake bracket. They
should be removed from the assembly in which they
remained.

Overhaul

For overhaul of the control valve assembly refer
to the following sections:

DT R e O N e Page 93

b. Cleaning and Inspection ......... .. . Page 109

ol RS R Se SE e Page 138
Installation

1. Install three oil delivery pipes into holes in park-
ing brake bracket.

2. Hook parking brake release spring over inside
oil delivery pipe with the hook outward and fasten
other end over parking brake lever pin.

3. With detent control lever in Lo position install
control valve assembly over three oil delivery pipes
and reverse clutch pipe and start bolts (Fig. 98).
Torque valve body bolts to 6-8 Ib. ft.

4. Install pressure regulator reverse oil pipe.

5. Before installing side cover make the following
checks:

a. See that pick-up pin of inside detent control
lever engages neck of manual valve.

b. See that inner and outer spring washers and
rubber seal are in place on the manual control shaft
(Fig. 100).

6. Place new gasket on side cover and retain with
petrolatum.

7. Position side cover and gasket assembly in place
and start attaching bolts. Bolts with copper washers
must be in bottom holes. Shift cover to centralize
manual shaft in hole and torque bolts to 10-12 1b. ft.

CAUTION: Bolts with copper washers
must be in bottom holes to prevent leak-
age.

8. Install outer shift lever and tighten clamp bolt

to 10-13 1b. ft. torque. Make certain lever does not
bind on side cover.

9. Connect gearshift control rod to outer shift lever.

10. Install throttle control outer lever and tighten
clamp bolt to 10-12 1b. ft. torque.

11. Fasten transmission throttle rear rod to throttle
control outer lever.

12. Install oil pan drain plug and tighten to 34-45
Ib. ft. torque.

13. Check throttle control adjustments, shift con-
trol adjustment and starter neutralizer according to
instructions in section “Adjustments on Car”, page 50.

14. Lower car from stands.

15. Remove indicator and refill transmission with
fluid previously drained.

CAUTION: Clean all sand, gravel or lint

from floor and around oil level indi-
cator.

16. Set hand brake and run engine for several min-
utes to heat the oil. Check oil level with engine run-
ning and selector lever in N and add fluid necessary
to bring level to full mark.

17. Check oil pressure according to instructions on
page 157.

18. Replace floor hole cover and floor mat.
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PARKING PAWL AND PARKING BRAKE
BRACKET REMOVAL, OVERHAUL AND
INSTALLATION

Removal

Remove parking pawl and parking brake bracket
assembly according to steps 1 through 14 under
“Governor and Rear Oil Pump Assembly—Removal,
Overhaul and Installation”, (page 60).

Overhaul

For overhaul of parking brake bracket refer to the
following:

sablisassembly ~0 0 0 s s Page 96

b. Cleaning and Inspection............. Page 111

e Begamigr T Page 140
Installation

1. Install three oil delivery pipes into parking
brake bracket assembly.

2. Install parking pawl in case and hold it against
top of case with one hand (Fig. 97). While holding
parking pawl, place chamfered side of oil delivery
sleeve over end of governor and press gently on,
guiding rings into oil delivery sleeve.

3. Install roller on parking brake pawl crank.
Locate parking pawl in proper position and install
parking pawl support bolt. Torque to 23-28 1b. ft. and
bend lock plate over flat of bolt.

4, Install parking blocker piston spring and spring
stop and start bracket to case bolts. Install parking
pawl return spring over inside oil delivery pipe (hook
outward) and hook other end over parking brake
lever pin.

5. Install reverse clutch oil pipe with “L” end in
rear of transmission case.

6. Install control valve assembly over three oil
delivery pipes and reverse clutch pipe and start bolts
(Fig. 98). Press valve body and bracket assembly
against case and torque four valve body to case bolts
6-8 1b. ft.

7. Install pressure regulator reverse oil pipe.

8. To insure proper alignment of parking brake
bracket and governor, insert governor alignment tool
J-4731 between governor and bracket as shown in
Fig. 99. Tighten parking bracket bolts with tool in
place.

9. Check position of parking blocker return spring
stop if early type which.mounts with only one bolt
is used (see Fig. 208 for identification). The spring

seat surface of the stop should be %4 to 74, inch from
the face of the parking bracket assembly.

10. Before installing side cover make the following
checks:

a. See that pick-up pin inside detent control lever
engages in neck of manual valve, and that control
lever indexes properly with parking brake lever.

b. See that inner and outer spring washers and
rubber seal are in place on manual control shaft
(Fig. 100).

11. Position side cover gasket on side cover and
retain with petrolatum.

12. Position side cover and gasket assembly in
place and install attaching bolts. Bolts with copper
washers must be installed in the bottom holes. Shift
cover to centralize manual shaft in hole and tighten
bolts to 10-12 1b. ft. torque.

CAUTION: Bolts with copper washers

must be in the bottom holes to prevent

leakage.

13. Install outer shift lever and tighten clamp bolt
to 10-13 1b. ft. torque. Make certain lever does not
bind on side cover.

14. Connect gearshift control rod to outer shift
lever.

15. Install throttle control outer lever and tighten
clamp bolt to 10-12 1b. ft. torque.

16. Install transmission throttle rear rod.

17. Install oil pan drain plug and tighten to 34-45
1b. ft. torque.

18. Check throttle control adjustments, shift con-
trol adjustment and starter neutralizer according to
instructions in section “Adjustments on Car”, page 50.

19. Lower car from stands.

20. Remove oil level indicator and refill transmis-
sion with Hydra-Matic fluid which was previously
drained.

CAUTION: Clean all gravel, sand, or lint
from floor around indicator before it is
removed.

21. Set hand brake lever firmly and run engine for
several minutes. Add oil to bring level to full mark
when oil is hot.

NOTE: Check oil level when oil is hot,
engine running and control lever in N
position with parking brake lever set
tightly.
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22. Check oil pressure according to instructions on
page 157.

23. Replace and seal floor hole covers and replace
floor mat.

REAR BEARING RETAINER AND
REVERSE ASSEMBLY—REMOVAL,
OVERHAUL AND INSTALLATION

Removal

1. Remove governor and rear oil pump assemblies
(refer to steps 1 through 18 on pages 60-62).

2. Loosen rear band adjusting screw lock nut (34”
wrench) and loosen adjusting screw approximately
five turns.

3. Remove rear bearing retainer oil seal.

4. Remove six reverse center gear and drive flange
attaching bolts (74” wrench). Drive flange can be
held from turning by bracing screw driver under drive
flange bolt head.

5. Install screw driver or spacer J-2173 between
the center bearing cap and rear clutch drum to pre-
vent the drum from moving forward. The screw
driver should be placed at an angle to prevent dam-
age to the oil delivery sleeve.

CAUTION: If screw driver or spacer J-
2173 is not installed the rear clutch hub
front thrust washer may drop from posi-
tion. It will then be necessary to remove
the transmission from the car to repo-
sition this washer.

6. Remove five rear-bearing-retainer-to-transmis-
sion-case attaching bolts and lock washers. Carefully
remove rear bearing retainer and reverse assembly
from transmission. case.

CAUTION: The selective washer may
stick to the main shaft or it may remain
in the counterbore of the output shaft.
Be sure to remove this washer when
rear bearing retainer and reverse as-
sembly are removed. Remove stationary
cone lock key.

Overhaul

For overhaul of rear bearing retainer and reverse
assembly refer to:

da-Pimassembly. b e Page 85

b. Cleaning and Inspection ......... ... Page 104

CoRepalt < C s Page 115

d:Assembly. . o o e Page 129
Installation

1. Position rear clutch hub rear thrust washer in
counterbore of rear hub and retain with petrolatum.

2. Install selective washer in counterbore of output
shaft and retain in place with petrolatum.

3. Install rear bearing retainer and reverse as-
sembly into rear end of transmission case, turning
output shaft to aid in engaging rear unit center gear
with planet carrier pinions and aligning stationary
cone lock key into keyway in case. Then align rear
bearing retainer bolt holes to case.

4. Start five rear bearing retainer to case attaching
bolts and lock washers and parking brake pawl sup-
port bolt and lock plate. Do not attempt to pull rear
bearing retainer against case.

5. Align holes in reverse drive flange and rear drum
and install six reverse drive flange bolts and lock
washers. After two bolts are entered finger tight, re-
move screw driver or spacer J-2173. Tighten bolts to
10-13 ft. 1bs. torque.

CAUTION: Tighten the six bolts evenly
to prevent distorting flange.

6. Push or tap rear bearing retainer against case
and tighten mounting bolts evenly to 28-33 ft. lbs.
torque. Then remove parking pawl support bolt (bolt
was installed to insure proper alignment between rear
bearing retainer and case).

7. Test for freeness by holding rear unit drum and
turning output shaft.

8. Install rear bearing retainer oil seal.

9. Install governor and rear oil pump assemblies
as outlined in steps 1 through 30 on pages 63-65.

10. Adjust front and rear bands as outlined on
page 54.
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REMOVING THE HYDRA-MATIC TRANSMISSION

The Hydra-Matic transmission, rear flywheel hous-
ing, torus cover, and torus members are removed as
an assembly. To remove assembly, proceed as follows:

1. Raise the car sufficiently to set on car stands
so all wheels clear the floor approximately 8”.

2. Drain transmission oil pan.

3. Remove the accelerator pedal and front com-
partment mat.

4. Remove floor hole covers over rear flywheel
housing upper bolts (Fig. 102).

5. Disconnect speedometer cable and housing at

transmission.

6. Disconnect propeller shaft at differential flange
and slide propeller shaft from transmission output
shaft.

7. Remove crankcase ventilator outlet pipe and
loosen exhaust pipe bracket on exhaust pipe to facili-
tate removal of flywheel housing bottom cover.

8. Remove flywheel housing bottom cover.

9. Drain oil from torus cover by removing the pipe
plug using a six-point socket.

10. Disconnect hand brake cables at cross lever

and remove cross lever.

,,,,,,,,,,

TORUS COVER
DRAIN

Fig. 101—-Hydra-Matic Fluid Drain Points

Fig. 102—Floor Hole Covers Removed

11. On cars equipped with underseat heater it will
be necessary to remove the heater to radiator rear
tube in order to permit removal of the engine rear
support cross member. To enable removal of the
heater tube without draining radiator and block pro-
ceed as follows:

a. Make two (2) clamps by using two rear engine
support to cross member plates, two bolts (approxi-
mately 114” long), and two nuts for each clamp.

b. Install a clamp on the rubber hose below the
heater that attaches to the heater to radiator rear
tube. Tighten clamp to prevent flow of coolant from
the heater.

c. Remove clamp in the X member that holds the
heater to radiator rear tube and defroster to heater
tube. '

d. Loosen heater hose clamp at the front of the
heater to radiator rear tube to permit tube to move
from hose. Do not remove tube from hose.

e. Slip heater to radiator rear tube back far enough
to permit installation of second clamp. Tighten clamp
to prevent coolant from escaping.

f. Remove heater to radiator rear tube.

g. Proceed in the removal of the transmission.
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12. Remove throttle control lever (outer) from
shaft at side of transmission.

13. Disconnect gear shift control rod assembly
from shift lever at side of transmission.

NOTE: Hand brake cable may be
wrapped around lower control rods to
hold them clear when transmission is

lowered.

14. Remove the 30 torus cover to flywheel attach-
ing bolts and lock washers.

15. Disconnect two rear engine mountings and
reinforcing plates from the cross member (two bolts
per mounting).

16. With a 4” x 4” x 10” block of wood held on a
hydraulic floor jack pad and placed between the rear
and center of engine oil pan, raise the back end of
engine until the rear engine mountings are approxi-
mately 15" above the cross member (Fig. 103).

CAUTION: Do not raise engine more
than is necessary to remove cross mem-
ber. To give clearance for transmission
jack, position engine jack with handle

to side of car.

—

Fig. 103—Raising Rear End of Engine

Fig. 104—Transmission on Tool J-2808 and Jack

17. Remove six cross member to frame side rail
bolts (three bolts on each side) and remove rein-
forcing plates from inside of side rails.

18. To remove cross member, tap both ends of
cross member down until right end is resting on
exhaust pipe. Then tap left end down until it clears
the frame side rail. Lift right end over exhaust pipe

and remove.

NOTE: Observe position of cross mem-
ber so left side can be distinguished

from right when reinstalling.

19. Lower engine to normal position so that rear
flywheel housing upper attaching bolts are accessible
through floor hole.

20. Place hydraulic jack with tool J-2808 under
transmission, handle to rear of car, and lift trans-
mission slightly to take strain off rear flywheel hous-
ing attaching bolts.

CAUTION: Tool J-2808 must be fastened
securely to jack pad to prevent slipping.

21. Remove six rear housing to front flywheel hous-
ing attaching bolts and lock washers.

NOTE: The lower two bolts on each side
of rear housing also hold the rear en-
gine mountings to housing.
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Fig. 105—Removing Dowel Pins from Housing

22. Enter two %g” — 12 bolts into rear flywheel
housing (one on each side) just above dowel pins
(center hole on either side). Thread bolts into hous-
ing to remove rear housing dowel pins from front

flywheel housing. After dowel pins are free of front Fig. 106—Pil s >
E —Pilot B S M, haft
housing, remove the two bolts (Fig. 105). - ot Bearing Spacer.gn Mula & f

23. Remove transmission assembly by moving the
transmission toward rear of car and at the same time 24. Remove pilot bearing spacer from end of main
lowering assembly to the floor.

shaft (Fig. 106).
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REMOVE TORUS MEMBERS, TORUS
COVER AND FLYWHEEL REAR
HOUSING FROM TRANSMISSION

1. Remove oil level indicator from transmission

case.

DISASSEMBLY PROCEDURE
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in fixture on bench (Fig. 107).

rear to reverse position (Fig. 108).

chisel and a light hammer.

2. Place transmission and fluid coupling assembly
3. Move shift lever on side of transmission toward

4. Straighten main shaft nut lock washer, using

Fig. 107—Transmission Mounted in Holding
Stand J-2541 Fig. 108—0uter Shift Lever in Reverse Position
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Fig. 109—Removing Main Shaft Nut

5. Remove main shaft nut, using 174" socket (Fig.
109).

6. Slide driven torus off front end of transmission
main shaft.

NOTE: If torus sticks, tap end of main
shaft with rawhide or similar hammer.
At same time, pull out at hub of torus
member.

7. Remove driving torus snap ring (Fig. 110).
8. Remove driving torus assembly (Fig. 111.)

CAUTION: Do not attempt to remove
torus cover and driving torus together.

- TORUS)COVER

Fig. 111—-Removing Driving Torus

9. Remove torus cover. Do not attempt to remove
torus cover by pulling and pushing on cover in a
rough manner as this may result in a broken oil seal
ring. Work hub of torus cover back through oil seals
gently, and then pull torus cover off with a quick
jerk.

10. Remove four bolts and lock washers holding
flywheel rear housing to front of transmission case.
Remove flywheel rear housing and gasket (34"
socket) (Fig. 112).

Fig. 110—Removing Torus Snap Ring

Fig. 112—Removing Flywheel Rear Housing
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TRANSMISSION DISASSEMBLY

1. Remove rear bearing retainer seal shield from
rear bearing seal.

2. Loosen clamp bolt holding shift lever to shaft
at side of transmission, and remove lever (2" socket).

3. Remove driven torus snap ring from main shaft
(Fig. 113) using snap ring pliers.

4, Remove oil pan bolts and lock washers (14”
socket). Remove oil pan gasket.

5. Remove side cover bolts and cover gasket (%"
socket).

6. Remove oil pan screen by lifting from rear oil
pump intake pipe, and slide screen toward rear from
the front pump intake pipe.

7. Straighten two front oil pump intake pipe lock
plates. Loosen bolts while lifting slightly on pipe to
avoid dropping bolts (%" socket).

8. Lift front oil pump intake pipe, bolts, lock
plates and paper gasket from transmission.

DRIVEN TORUS
SNAP RING

Fig. 113—Removing Driven Torus Snap Ring

REMOVE PARKING BRAKE BRACKET
ASSEMBLY AND CONTROL VALVE
ASSEMBLY

1. Back off front and rear band adjusting screws
at least 5 turns.

2. Remove parking brake pawl support bolt (%"
socket) from rear of case and position anchor down
in case as far as it will go (Fig. 114). (Pawl cannot
be removed at this time.)

PARKING BRAKE!
PAWL SUPPORT
BOLT

3. With screw driver remove pressure regulator
reverse oil pipe (Fig. 115). (Use very light pressure
to avoid bending oil pipe.)

Fig. 114—Positioning Parking Pawl

4. Loosen the two bolts holding the bracket as-
sembly to the transmission case.

5. Place detent control lever in Lo position.

6. Unhook parking brake release spring from pin
assembly and inner oil delivery pipe (Fig. 114).

PRESSURE REGULATOR j B
REVERSE OIL PIPE

Fig. 115—Removing Pressure Regulator Reverse
Oil Pipe
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REVERSE
CLUTCH PIPE

Fig. 116—Removing Control Valve Assembly

7. Remove the four bolts holding the control valve
assembly to the transmission case.

8. Work control valve assembly toward the front
of the case to remove governor pipes and reverse
clutch pipe (Fig. 116).

9. Pipes may remain with either control valve as-
sembly or bracket assembly. Remove pipes from
either assembly.

NOTE: Wrap control valve assembly in
clean rag to prevent damage.

10. Remove reverse clutch oil pipe from case.

11. Remove bolts from bracket assembly and re-
move piston release spring stop and spring. Carefully
remove sleeve from governor to avoid damage to oil
rings (Fig. 117).

Fig. 117—Removing Parking Brake Bracket
Assembly

12. Remove parking pawl support bolt and parking
pawl from case.

REMOVE SERVOS AND REAR OIL PUMP

1. Remove front and rear servo attaching bolts
(%" wrench).

2. Remove rear oil pump attaching bolts (14”
wrench).

3. Separate front and rear servos at oil transfer
pipe by moving rear servo toward rear of transmis-
sion (Fig. 118). Remove rear servo.

4. Remove rear pump discharge pipe (Fig. 119).

REAR SERVO

Fig. 118—Moving Rear Servo Toward Rear of
Transmission

Fig. 119—Removing Rear Pump Discharge Pipe
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FRONT PUMP DELIVERY PIPE

Fig. 120—Removing Front Pump Delivery Pipe

5. Remove front servo, pulling straight up from
case, off of front pump delivery pipe.

6. Remove front pump delivery pipe by pulling
straight up from front pump (Fig. 120).

7. Position governor so that the large round gov-
ernor weight is toward the front of the transmission.

GOVERNOR AND
REAR PUMP ASSEMBLY

Fig. 121 —-Removing Governor and Rear Pump
Assembly

8. Position one reverse drive flange attaching bolt
up.

9. Remove governor and rear pump assembly by
moving toward control valve assembly side of trans-

mission case and lift to clear case (Fig. 121).

REMOVE PRESSURE REGULATOR
ASSEMBLY

1. Loosen pressure regulator valve plug in trans-

mission case (174” wrench).

CAUTION: Pressure regulator valve as-

sembly is under spring pressure.

2. Hold pressure against regulator plug while un-

screwing plug by hand.

3. Remove plug, spring and valve from side of

transmission case (Fig. 122).

’% PRESSURE REGULATOR
VALVE ASSEMBLY

Fig. 122—Removing Pressure Regulator Assembly
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CHECK END CLEARANCE OF
MAIN SHAFT

1. Install main shaft end play guide J-2587 over
main shaft and front planet carrier.

2. Set up dial indicator on transmission case using
tool J-1465.

Fig. 123—Checking Main Shaft End Play

3. Insert screw driver between front clutch drum
and center bearing cap, holding front planet unit for-
ward. The screw driver should be placed at an angle
to prevent damage to the oil delivery sleeve.

4. Move main shaft back and forth (Fig. 123).
End clearance should be .004” to .015”. Be sure to get
just free main shaft end play. Forcing main shaft will
give inaccurate reading.

NOTE: Record amount of end clear-
ance so that the proper selective washer
can be installed when the transmission is
reassembled.

5. Remove screw driver from between front clutch
drum and center bearing cap.

6. Remove dial indicator and main shaft end play
guide.

REMOVE FRONT OIL PUMP ASSEMBLY
AND FRONT DRIVE GEAR ASSEMBLY

1. Remove snap ring holding front drive gear
assembly on front end of front planet carrier as-
sembly using snap ring pliers (Fig. 124) and remove
steel and bronze thrust washers from planet carrier.

NOTE: These washers have a smaller
outside diameter than similar washers
used in the transmission and should be
tied together and kept separate to avoid
confusion when reassembling.

Fig. 124—Removing Front Drive Gear Snap Ring

2. Remove two front oil pump cover to case bolts
(6" wrench).

3. Remove front pump locating washer from its
counterbore using snap ring pliers (Fig. 125).

4. Remove front oil pump assembly, gasket, and
front drive gear as an assembly.

NOTE: Tap lightly from rear of pump
with light hammer and brass drift if
necessary.

5. Remove bronze thrust washer from front end
of planet carrier.

REMOVE REVERSE ASSEMBLY AND
MAIN SHAFT

1. Remove rear bearing retainer oil seal (Fig. 126).

2. Remove six reverse center gear and drive flange
attaching bolts (I4” wrench). Drive flange can be
held from turning by bracing screw driver under
drive flange bolt head (Fig. 127).
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Fig. 125—~Removing Front Pump Locating Washer

Fig. 126—Removing Rear Bearing Retainer
0il Seal

REVERSE CENTER GEAR
AND DRIVE FLANGE
ATTACHING BOLTS

[

Fig. 127—Removing Reverse Center Gear and
Drive Flange Attaching Bolts

3. Install screw driver or spacer J-2173 between
the center bearing cap and rear clutch drum to pre-
vent the drum from moving forward. The screw
driver should be placed at an angle to prevent dam-
age to the oil delivery sleeve (Fig. 128).

4. Remove five rear-bearing-retainer-to-transmis-
sion-case attaching bolts and lock washers. Carefully
remove reverse assembly from transmission case
(Fig. 128). If assembly sticks, tap on front end of
main shaft with rawhide or similar type hammer.
Remove stationary cone lock key.

CAUTION: The selective washer may
stick to the main shaft or it may remain
in the counterbore of the output shafi.
Be sure to remove this washer when re-
verse assembly is removed.

STATIONARY CONE
LOCK KEY

REVERSE ASSEMBLY

Fig. 128—Removing Reverse Assembly
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Fig. 129—Rear Hub Holding Tool Installed

5. Remove main shaft from front planet carrier
through rear of transmission.

6. Remove bronze thrust washer from rear clutch
hub.

7. Install rear hub holding tool and remove screw
driver from in front of rear unit (Fig. 129).

REMOVE FRONT AND REAR UNITS
FROM TRANSMISSION CASE

1. Using a light hammer and chisel, bend back
edges of lock plate under two center bearing cap
attaching bolts.

2. Remove two center bearing cap to case bolts
and lock plate (54" socket).

NOTE: It may be necessary to equalize
distance by moving front and rear clutch

drums to allow socket wrench to seat on
bolt head.

3. Remove rear band and strut assembly. Lift rear
unit to allow the band to slide clear of drum while in
the case.

4. Install suitable spring or wire to hold front band
on front unit drum (Fig. 130).

5. Lift both front and rear planet assemblies with
band from transmission case (Fig. 131).

Fig. 130—Spring Holding Front Band on Drum

Fig. 131—Removing Units from Case

REMOVE FRONT AND REAR UNITS
FROM PLANET CARRIER

1. Remove front band.

2. Place planet carrier with front and rear planet

assemblies into holding fixture J-2187 (Fig. 132).

3. Remove rear clutch hub rear snap ring (Fig.
133).

4. Lift rear unit from planet carrier.

5. Remove rear clutch hub front snap ring from

planet carrier.
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REAR UNIT

FRONT PLANET
— CARRIER ASSEMBL

HOLDING
IXTURE J-218

Fig. 132—Front and Rear Units and Holding

Fixture

6. Remove center bearing cap from oil delivery
sleeve.

7. Remove oil delivery sleeve from planet carrier.

8. Remove snap ring from recess in front unit
(Fig. 134).

CAUTION: Hold snap ring open while
lifting from carrier to avoid damaging
bearing surface.

SNAP RING PLIERS

REAR CLUTCH HUB
REAR SNAP RING

Fig. 133—Removing Rear Clutch Hub Rear
" Snap Ring

HOLD SNAP RING OPEN TO AVOID
DAMAGE TO BEARING SURFACE

Fig. 134—Removing Snap Ring from Recess
in Front Unit

9. Lift front unit assembly from planet carrier.

10. Remove steel and bronze thrust washers from
recess of front unit.

DISASSEMBLY OF INDIVIDUAL UNITS

Disassembly of Front Unit

1. Place front unit assembly in press and remove
clutch drum snap ring (Fig. 135).

CLUTCH DRUM SNAP RING |

Fig. 135—Removing Clutch Drum Snap Ring
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FRONT CLUTCH DRUM CENTER GEAR

FRONT DRUM

Fig. 136—Removing Front Clutch Drum from
Front Unit Drum

2. Separate drums by tapping front face of center
gear on front clutch drum with rawhide or similar
hammer (Fig. 136).

3. Remove front clutch annular piston from clutch
drum by bumping front face of center gear on soft
wood block (Fig. 137).

4. Remove six inner and six outer front clutch
release springs from front unit drum.

5. Remove four composition clutch drive and four
steel clutch driven plates from drum (3 of each on
6 cyl. transmission).

6. Remove rubber piston seals and brass expanders
from annular piston and clutch drum piston. Use
blunt edge screw driver (Fig. 138).

Disassembly of Rear Unit

1. Remove rear clutch hub retainer tool J-2174
from rear unit drum.

2. Remove rear clutch hub and bronze thrust
washer.

FRONT CLUTCH
| ANNULAR PISTON

Fig, 137—Removing Annular Piston

CLUTCH
DRUM

- ANNULAR

PISTON RUBBER BRASS

RUBBER
SEAL EXPANDER SEAL

Fig. 138—Removing Rubber Seals and Brass
Expanders

3. Place rear unit assembly in a press and remove
clutch drum snap ring (Fig. 139).

4. Separate drums by tapping lightly on clutch
drum rear thrust face, using block of wood and ham-
mer (Fig. 140).

5. Remove six inner and six outer clutch release
springs and six guide pins (Fig. 141). Separate springs
for inspection.

6. Remove seven composition and seven steel
clutch plates (6 each on 6 cyl. transmission).

7. Remove annular piston from clutch drum by
tapping clutch drum rear thrust face on block of
wood (Fig. 142).

DRIVE PIN

Fig. 139—Removing Clutch Drum Snap Ring
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Fig. 140—Removing Rear Unit Clutch Drum

8. Remove rubber seals and brass expanders from
annular piston and rear unit clutch drum.

NOTE: If necessary to replace the in-
ternal gear, remove the two fillister head

Fig. 141—Removing Clutch Release Springs and
Guide Pins

Fig. 142—Removing Annular Piston from
Clutch Drum

screws that attach the gear to the drum
and remove the gear. This gear should
not be removed from the drum unless
replacement is necessary.

Disassembly of Reverse Unit

1. Remove speedometer driven gear and sleeve
assembly from rear bearing retainer (1” wrench).

2. Remove snap ring on output shaft inside of
rear bearing retainer at ball bearing. This snap ring
is smaller than other snap rings used in the trans-
mission (Fig. 143).

Fig. 143—Removing Snap Ring on Output Shaft
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Fig. 144—Removing Rear Bearing Retainer from
Output Shaft

3. With output shaft standing on carrier end, re-
move bearing retainer from output shaft (Fig. 144).
(It may be necessary to tap output shaft with a
rawhide or similar hammer while holding rear bear-
ing retainer to separate units.)

REVERSE
INTERNAL
GEAR

REVERSE
STATIONARY
CONE

Fig. 145—Removing Reverse Internal Gear and
Stationary Cone

Fig. 146—Removing Snap Ring Locating
Ball Bearing

Fig. 147—Removing Ball Bearing
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4. Remove reverse internal gear and stationary
cone from rear bearing retainer by compressing sta-
tionary cone by hand (Fig. 145).

5. Remove snap ring locating ball bearing in rear
bearing retainer with a screw driver (Fig. 146).

NOTE: Snap ring will be damaged dur-
ing removal.

6. Remove ball bearing from rear bearing retainer
(Fig. 147). (It may be necessary to tap bearing to-
ward rear of bearing retainer.)

7. With special tool J-4670, compress reverse cone
clutch release coil springs and remove large snap
ring (Fig. 148).

Fig. 148—Removing Large Snap Ring

8. Remove special tool and remove coil spring re-
tainer,

9. Remove the six coil release springs (Fig. 149).

10. Remove reverse piston by pulling straight out
(Fig. 150). (Do not try to turn piston since it is
located by four dowel pins.)

NOTE: It may be necessary to apply air
pressure behind piston to aid in re-
moval. Apply pressure in small hole at
“A” in Fig. 150. Extreme caution must
be used when applying air.

11. Remove outer oil seal from reverse piston.

12. Remove reverse piston inner oil seal from hub
on rear bearing retainer (Fig. 151).

Fig. 149—Removing Coil Release Springs

REVERSE PISTON

Fig. 150—Removing Reverse Piston

REVERSE PISTON
INNER SEAL

—— REVERSE PISTON

*~__ REVERSE PISTON
OUTER SEAL

Fig. 151—Removing Inner Oil Seal
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BRONZE THRUST WASHER

Fig. 152—Removing Large Bronze Thrust Washer

REVERSE
STATIONARY

CONE

Fig. 153—Removing Reverse Stationary Cone

REVERSE CLUTCH
RELEASE SPRING RETAINER

Fig. 154—Removing Reverse Clutch Flat Spring

13. Remove large bronze thrust washer from re-
verse internal gear (Fig. 152).

14. Remove reverse stationary cone from reverse
internal gear cone by using large snap ring pliers to
expand cone (Fig. 153).

CAUTION: Do not expand reverse sta-
tionary cone more than absolutely

necessary when removing.

15. Remove reverse clutch release flat spring and
spring retainer from reverse internal gear by lifting
straight out (Fig. 154).

16. Remove snap ring that holds reverse planet
carrier to the output shaft (Fig. 155).

17. Remove reverse planet carrier from output
shaft (Fig. 156).

18. Remove reverse planet carrier snap ring from
output shaft.

I
L]
|
l
B
A

Fig. 155—Removing Reverse Planet Carrier
Snap Ring
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Fig. 156—Removing Reverse Planet Carrier

19. Remove reverse center gear and drive flange

assembly from output shaft (Fig. 157).

20. Remove steel and bronze thrust washers from

output shaft.

Disassembly of Pressure Regulator Assembly

1. Remove pressure regulator spring from pressure

regulator plug.

2. Remove reverse booster plug from pressure

regulator plug assembly (Fig. 158).

3. Remove TV pressure plug from pressure regu-
lator plug assembly (8 cylinder transmission only).

4. Remove pressure regulator valve from pressure

regulator spring.

Fig. 157—Removing Sun Gear and Drive Flange
Assembly

5
1 2 3
=l WA == %
P51

B
1 2 3 4
=B Wi = = \

1. Pressure regulator valve

2. Pressure regulator spring

3. Reverse booster plug

4. TV pressure plug (D51 only)

5. Pressure regulator plug gasket

6. Pressure regulator plug seal (D51 only)
7. Pressure regulator plug

Fig. 158—P51 and D51 Pressure Regulator
Assemblies
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Disassembly of Front Pump and Front Drive Gear

1. Remove front pump from front drive gear; tap
gear with rawhide or similar hammer if necessary.

2. Remove gasket from front pump cover.

3. Hold front pump with special tool J-2184-1 and
remove three screws and copper washers from front
pump cover, using screw driver socket J-2184-2 (Fig.
159).

CAUTION: It is important to use tool
J-2184-1 while removing the pump body
attaching screws. No attempt should ever
be made to hold pump body by insert-
ing a bar into the intake bore or pres-
sure regulator piston bore.

J-2184-1

Fig. 159—Removing Front Pump Cover

J-2184-1

Fig. 160—~Removing Front Pump to Cover
Attaching Screw

4. Remove screw and steel washer from rear of
pump (Fig. 160).

5. Remove front pump cover from body.

CAUTION: Tap lightly with a rawhide
or similar hammer (if necessary) at
dowel area on pump body but do not
pry with screw driver, as this will dam-
age lapped surface. Use care not to drop
gears out of gear pockets in body when
cover is removed.

6. Remove front pump relief valve and spring
from pump body (Fig. 161).

Fig. 161—-Removing Front Pump Relief Valve
and Spring

NOTE: Mark top face of drive and
driven gear with Prussian Blue for
identification when reassembling.

7. Remove both the drive and driven gears.

8. Remove front cover oil seal from cover, using a
small chisel.

Disassembly of Governor and
Rear Pump Assembly

1. Mark edge of governor body and governor drive
flange (if not previously marked) so they may be
reinstalled in original position (Fig. 162).

2. Remove two bolts and lock washers holding
governor body to governor drive flange (7%¢” socket).

NOTE: Do not remove small governor
plunger and bushing assembly unless
inspection (page 107) indicates repairs
are necessary.
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Fig. 162—Marking Governor Body and Drive
Flange

3. Remove four bolts holding rear pump cover to
pump body and remove cover (74" wrench).
4. Remove rear oil pump driven gear from gear

pocket in pump.

Disassembly of Front Servo Assembly

1. Remove two bolts and lock washers holding
front band release cylinder to servo body and remove
front band release cylinder (7s” socket) (Fig. 163).

2. Remove booster spring.
3. Remove retracting spring retainer.

4. Remove retracting spring.

Fig. 164—Removing Front Band Release Piston

5. Remove front band release piston from cylinder
(Fig. 164).

6. Remove front servo piston assembly from servo
body (Fig. 165).

NOTE: Piston assembly must not be
disassembled as it is furnished as a com-
plete unit.

7. Remove dowel pin from body if loose to prevent
loss while cleaning.

Fig. 163—Removing Front Band Release Cylinder

Fig. 165—Removing Servo Piston
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Fig. 166—Removing 4 to 3 Valve Spring Retainer

4-3 VALVE

4-3 VALVE RETAINER

8. Remove pipe plug and spring retainer holding
4 to 3 valve in place (Fig. 166).

9. Remove 4 to 3 valve from servo body (Fig. 167).
10. Remove rear pump check valve seat, ball and
spring (Fig. 168).
Disassembly of Rear Servo Assembly

1. Place rear servo assembly in press or tool J-4415
and bring ram down to rest on rear servo spring
retainer. Do not press hard enough to distort retainer.

2. Remove two retainer to body bolts and lock
washers using open end wrench while keeping ram
of press against retainer (25” wrench) (Fig. 169).

Fig. 167—Removing 4 to 3 Valve

Fig. 168—Removing Check Valve Seat,
Ball and Spring

Fig. 169—Removing Rear Servo Spring
Retainer Bolts

—INNER SPRING
/ACCUMULATOR PISTON
ACCUMULATOR BODY

SERVO BODY
COMPENSATOR PISTON

SPRING RETAINER

OQUTER SPRING

SERVO SPRING

Fig. 1 70—Disassembling Rear Servo
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ACCUMULATOR
APPLY SPRING

Fig. 171—Removing Accumulator Apply Spring

3. Release press slowly until springs are free.

4. Remove spring retainer, servo spring, compen-
sator piston, and two springs (inner and outer) (Fig.
170).

NOTE: Only one spring will be found
inside compensator on later rear servos.
See note on page 108.

5. Remove accumulator body and piston assembly
from servo body.

Fig. 172—Removing Booster Piston

6. Rest accumulator body on a vise with soft jaws
and tap accumulator piston through accumulator
apply spring and accumulator body (Fig. 171).

7. Remove booster spring and booster piston from
servo body (Fig. 172). Do not cock piston in bore.

Disassembly of Control Valve Assembly

NOTE: Extreme care must be taken in
handling the Hydra-Matic transmission
control valve assembly. Never grip the
bodies in a vise or use force in removing
or installing valves or plugs. The con-
trol valve assembly should be laid flat
on clean paper for disassembling.

CAUTION: Keep screws with correct
part as valve body is disassembled.

1. Move inside detent control lever slowly counter-
clockwise to remove detent tension spring and
plunger (Fig. 173). Remove manual valve.

2. Remove manual shaft rubber seal and outer and
inner manual shaft seal washers from shaft (Fig.
174).

DETENT

Fig. 174—Removing Rubber Seal and Seal
Washers
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Fig. 175—Removing Outer Valve Body Screws
Fig. 177—Removing Front Valve Body Plate

3. Remove three screws holding inner and outer

valve bodies together (Fig. 175). 7. Remove three screws holding front valve body
to inner valve body and remove front valve body.
Hold front valve body and inner valve body together
while removing screws to avoid springs jumping out
5. Remove three screws holding valve body rear of place (Fig. 178).

cover to valve body and remove rear cover and inner

valve body rear plate (Fig. 176). Remove three 8. Remove 1-2 regulator plug spring, 2-3 valve
governor plugs from inner valve body. spring, 2-3 regulator plug spring and 3-4 valve spring.

4. Separate inner and outer valve bodies and re-
move valve body spacer plate.

6. Remove three screws holding front valve body
plate to front valve body and remove plate (Fig.
177).

Fig. 176—Removing Valve Body Rear Cover Fig. 178—Removing Front Valve Body
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1-2 SHIFTER VALVE

3-4 SHIFTER VALVE

Fig. 179—Removing Shifter Valves

DETENT PLUNGER RETAINER

Fig. 180—Removing Detent Plunger Retainer

9. Remove three shifter valves (Fig. 179). Valves
should be free to move from body by pushing on
opposite ends against governor plugs with fingers.

10. Remove three regulator plugs by bumping
front valve body on hand.

11. Remove three screws from detent plunger re-
tainer and remove retainer and plate (Fig. 180).

12. Remove T valve, throttle valve spring and
throttle valve.

13. Remove double transition valve and spring
(Fig. 181).

14. Remove three screws holding front servo ex-
haust body over compensator valve and detent plug
in outer valve body (Fig. 182). Remove front servo
exhaust body and spacer.

15. Remove compensator valve, spring and detent
plug from outer valve body (Fig. 183).

FRONT SERVO
EXHAUST BODY ASSEMBLY

Fig. 182—Removing Front Servo Exhaust Body
Assembly

COMPENSATOR VALVE
DETENT PLUG AND SPRING

Fig. 181—Removing Double Transition Valve
and Spring

Fig. 183—Compensator Valve, Spring and
Detent Plug
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Fig. 184—Removing Stop Pin

16. Remove stop pin (needle bearing roller) hold-
ing compensator auxiliary plug in place (Fig. 184).

17. Remove compensator auxiliary plug by insert-
ing a 13" welding rod, or punch, in hole in plug and
using another small punch to push plug from body
(Fig. 185).

CAUTION: Since this plug is short, be

very careful not to let it drop from rod
and become lodged in valve body.

Disassembly of Parking Brake Bracket Assembly

1. Remove parking blocker piston from bracket
assembly. It may be necessary to tap bracket as-
sembly on the palm of the hand to slide out piston
(Fig. 186).

2. Round off head of stop pin with a file, and pull
pin out of bracket.

COMPENSATOR
AUXILIARY
PLUG

" ROD

8 /
PASSAGE PLUGS

7

1. Parking blocker piston

2. Parking blocker return spring stop
3. Parking blocker return spring

4, Stop pin

5. Reverse blocker piston

6. Reverse blocker piston spring

7. Bracket and crank assembly

8. Crank roller

Fig. 186—Parking Brake Bracket—Exploded

3. Remove reverse blocker piston and spring from
bracket.

Disassemble Torus Check Valve from
Driven Torus

1. Bend locks of torus check valve retainer aWay
from the mounting bolts (Fig. 187).

2. Remove bolts, retainer, torus check valve and
torus check valve spring (744 socket).

Fig. 185—Removing Auxiliary Plug

Fig. 187—Torus Assembly and Check Valve
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CLEANING AND INSPECTION OF PARTS
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MAIN LINE PUMP FEED

COMPENSATOR TO
FRONT AND REAR

SERVOS FRONT

BAND
APPLY

FRONT
BAND
RELEASE

REVERSE
BOOSTER
PRESSURE

TO PRESSURE
REGULATOR

THROTTLE PRESSURE TO
PRESSURE REGULATOR

REVERSE FRONT REAR PRESSURE GAUGE HOLE
CLUTCH APPLY CLUTCH  CLUTCH TO TOP OF CASE

Fig. 188—0il Passages in Transmission Case
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GROUP DISASSEMBLED UNITS
FOR INSPECTION

A thorough inspection should be made of each part
after the transmission is disassembled to determine
which parts should be replaced. It is very important
to distinguish between parts that are simply “worn
in” and those worn to the extent that they affect
operation of the unit. Only worn, broken, or damaged

parts should be replaced.

A list of parts that need replacement should be
made while inspecting each unit. This procedure will
assure better service from the Parts Department with
less chance of error and a saving in time for the
mechanic.

INSPECTION OF CASE, OIL DELIVERY
SLEEVE, AND FRONT AND
REAR BANDS

1. Thoroughly clean the transmission case with
cleaning fluid.

2. Remove oil pressure line pipe plug between
band adjusting screws (band anchor stop). Blow out
all oil passages through the case (Fig. 188).

3. After case is thoroughly cleaned apply air at
each passage at the side of the case while blocking
the opposite end of the passage to check for leaks or
interconnected passages. If two passages are inter-
connected the transmission will not function properly.

4. Inspect transmission case for cracks. Inspect
band adjusting screw threads in case.

NOTE: If adjusting screw threads are
stripped, the transmission case must be
replaced. Never repair a case by tapping
oversize threads and inserting oversize
adjusting screws. Such a repair would
make a proper external band adjustment
impossible because of the difference in
lead of the oversize thread.

5. Check band adjusting screws to see that threads
are not worn or stripped and that the end of the
screw is not mushroomed. Inspect lock nuts for dam-
age.

6. Inspect oil delivery sleeve for scored bearing
surfaces.

7. Insert a wire or paper clip through both oil
delivery sleeve holes to make sure the passages into

the opening between oil seal ring grooves are open
(Fig. 189).

PAPER CLIP
T

PAPER CLIP SHOULD
PROTRUDE THROUGH
CORED PASSAGE

Fig. 189—Inspecting Passages in Oil Delivery
Sleeve

8. Check oil seal rings for freedom in grooves.
Examine grooves for damage.

9. Install oil delivery sleeve with dowel hole
toward case and tighten cap with dowel in one of
the two oil holes. Apply oil on each side of bearing
cap. Apply air pressure to two clutch holes in side
of case (Fig. 190). If movement of oil on delivery
sleeve is observed, leakage is indicated. Attempt
correction by installing a new oil delivery sleeve. If
new sleeve leaks dress bearing cap down with fine
emery cloth on surface plate until sleeve does not
leak.

10. Remove bearing cap and oil delivery sleeve.

11. Inspect both bands for burned, worn, cracked,
or loose lining.

12. Inspect steel bands for distortion or cracks and
see that rivets on the ends of the bands are tight.

13. Check strut on rear band for alignment and
free pivoting. The rear band is furnished with strut
attached.

Fig. 190—Testing Oil Delivery Sleeve for Leaks
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14. Inspect anchor ends of front band for broken 2. Inspect drum for deep grooves or scores at band
welds or worn sockets. surface and clutch plate surface.
CAUTION: Do not pry either band open 3. Inspect clutch release springs for distortion or
or distort bands in any manner. They collapsed coils. Free length 213%,”.
Z:Zr;u;i{ s gmand ot the jastary for NOTE: Slight wear, “bright spots”, on

side of outer release springs indicating
15. Clean all parts thoroughly. slight contact with drum is permissible.

4. Inspect composition-faced driving clutch plates

INSPECTION OF FRONT UNIT for damaged surfaces and worn teeth. Plates should
NOTE: The front unit has 3 drive and 3 have 6 visible waves.
driven clutch plates on the P51 (6 cyl.) NOTE: If flakes of facing material can

transmission and 4 drive and 4 driven be removed by scratching the surface
cluich plates on the D51 (8 cyl.) trans- with the thumbnail, the plate should be

mission. In order to allow room for replaced. Discoloration of drive plates is
the additional plates in the D51 front ot dn teillenitin of Biilenk

unit, the annular piston has been ma-
chined differently as shown in Fig. 192, 5. Inspect clutch driven plates for scored surfaces.

: Se ; i lat .
1. Inspect clutch drive pins in front unit drum. If Ditven pintes niual % A9

they are scored, loose or distorted, replace drum and 6. Inspect annular clutch piston for scores. Be sure
drive pin assembly. Pins are not furnished separately. oil seal grooves are thoroughly clean.

1. Front clutch drum assembly 5. Retaining ring 8. Steel and bronze thrust washers
2. Front drum and pin assembly 6. Oil seal expanders 9. Clutch driven plates

3. Planet carrier assembly 7. Oil seals 10. Clutch drive plates

4. Clutch annular piston 11. Clutch release springs

Fig. 191—Disassembled View of Front Unit
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HIGH RIB

P51

VERY LOW RIB

D51

Fig. 192—Comparison of P51 and D51 Front Annular Pistons

7. Inspect front clutch drum for scores in piston
bore, oil delivery sleeve bore and oil seal grooves.
Inspect gear teeth and thrust faces for damage.

8. Inspect front planet carrier gears for damaged
teeth and excessive roller bearing wear.

9. Inspect bearing surfaces of planet carrier shaft.
10. Inspect steel and bronze thrust washers.

11. Clean all parts thoroughly.

INSPECTION OF REAR UNIT

NOTE: The rear unit has 6 drive and 6
driven clutch plates on the P51 (6 cyl.)
transmission and 7 drive and 7 driven
clutch plates on the D51 (8 cyl.) trans-
mission. In order to allow room for the
additional plates in the D51 rear unit,
the annular piston has been machined
differently as shown in Fig. 193.

1. Inspect rear internal gear for damaged teeth.

2. Inspect clutch drive pins in rear unit drum. If
they are scored, loose or distorted, replace rear drum
and drive pin assembly. Pins are not furnished
separately.

3. Inspect rear unit drum for deep grooves or
scores at band surface and clutch plate surface.

4. Inspect composition-faced driving clutch plates
for damaged surfaces and worn teeth. Plates should
have 6 visible waves.

NOTE: If flakes of facing material can"
be removed by scratching the surface
with the thumbnail, the plate should be
replaced. Discoloration of drive plates is
not an indication of failure.

5. Inspect driven clutch plates for scored surfaces.
Driven plates must be flat.

HIGH RIB

P51

LOW RIB

D51

Fig. 193—Comparison of P51 and D51 Rear Annular Pistons
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1. Rear clutch drum assembly 4. Retaining ring g 8. Release spring guide pins

2. Rear drum and pin and rear 5. Oil seals 9, Clutch release springs
internal gear assembly 6. Clutch annular piston 10. Clutch driven plates

3. Rear clutch hub 7. Oil seal expanders 11. Clutch drive plates

Fig. 194—Disassembled View of Rear Unit

6. Inspect rear unit clutch drum for scores in
piston bore and thrust surface.

7. Inspect surface of babbitt bushing in clutch

drum.

8. Inspect annular clutch piston for scores. Be sure
oil seal grooves are thoroughly clean.

9. Inspect clutch release springs for distortion or
collapsed coils. Free length 215%,".

NOTE: Slight wear, “bright spots”, on
side of outer release springs indicating
slight contact with drum is permissible.

10. Inspect clutch release spring guide pins for
distortion and length (154”=+.010").

11. Inspect front and rear thrust faces, internal
and external splines and blow out drilled passages
on rear clutch hub.

12. Clean all parts thoroughly.
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1. Reverse clutch stationary cone 11. Speedometer driven gear 18. Reverse piston release springs

2. Reverse stationary cone key 12. Reverse internal gear thrust 19. Rear bearing

3. Rear bearing retainer washer 20. Rear bearing to shaft snap ring

4, Reverse piston inner seal 13. Selective thrust washer 21. Spring retainer washer

5. Reverse drive flange assembly 14. Reverse center gear thrust washer 22. Piston to rear bearing retainer

6. Output shaft assembly 15. Reverse center gear backing snap ring

7. Main shaft thrust washer 23. Bearing to retainer snap ring

8. Reverse internal gear assembly 16. Reverse carrier to output shaft 24. Rear oil seal

9. Reverse clutch release spring snap rings 25. Reverse carrier assembly
retainer 17. Reverse piston 26. Rear clutch hub thrust washer

10. Reverse clutch release spring

27. Reverse piston outer seal

Fig. 195—Disassembled View of Reverse Assembly and Rear Bearing Retainer

INSPECTION OF REVERSE ASSEMBLY
AND MAIN SHAFT

1. Inspect ball bearing by first thoroughly clean-
ing and oiling, then rotate slowly by hand, feeling
for roughness. Do not spin bearing with air.

2. Inspect reverse internal gear for damaged teeth
and scored or damaged inside bearing surface.

3. Inspect reverse internal gear for scored or

burned cone surface.

4. Inspect reverse internal gear parking teeth for
damage.

5. Inspect reverse planet carrier for worn or dam-
aged teeth and worn roller bearings.

6. Inspect splines of reverse planet carrier for
damage.

7. Inspect bronze oil pump drive gear for damage
or excessive wear. See that bronze gear is tight on
carrier and that pump drive gear ball is in place. If
gap in the ring is not over the ball, move the ring
around to where the ball can be seen.

8. Inspect gear in reverse center gear and flange
assembly for damaged teeth or worn bushing. If
replacement is necessary, replace assembly. The
center gear is not furnished separately.

9. Inspect output shaft assembly for scored thrust
and bearing surfaces.

10. Inspect output shaft splines for nicks or burrs.

11. Inspect output shaft speedometer drive gear
surface for wear or damage.
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12. Inspect steel and bronze thrust washers for
excessive wear.

13. Inspect internal gear thrust washer for wear
or scoring.

14. Inspect reverse clutch release spring and re-
tainer for signs of damage or burning.

15. Inspect reverse clutch stationary cone for burn-
ing or excessive wear.

16. Inspect reverse piston coil release springs for
distortion or collapsed coils. Free length 1114,”.

17. Inspect reverse piston for burning on cone
surface.

18. Inspect reverse piston for scores on piston. Be
sure oil seal grooves are thoroughly clean.

19. Inspect four reverse piston pins for scoring,
looseness or distortion.

20. Inspect inner and outer piston seal operating
surfaces for scoring or roughness.

21. Inspect rear bearing retainer bushing for ex-
cessive wear and see that oil holes in retainer are
open.

22. Inspect main shaft for damaged gear teeth,
thrust and bearing surfaces.

23. Clean all parts thorbughly.

Fig. 196—Dial Indicator in Place to Check Hole

INSPECTION OF FRONT OIL PUMP
AND FRONT DRIVE GEAR

1. Inspect pump drive and driven gears for dam-
aged teeth or scored end surfaces.

2. Inspect pump body for scored gear pockets.

3. Inspect all passages for obstruction. Be sure
small drilled hole at end of pressure regulator bore is
open.

1. Front drive gear 4 Dl il
Pump drive gear

2. Front pump cover 5
3. Front pump body ?

6. Pump driven gear
7. Relief valve
8. Relief valve spring

Fig. 197—Disassembled View of Front Pump
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4. Inspect bushing in body for wear or scores.
Slight wear of bushing in front pump body is per-
missible. If bushing shows excessive wear on one
side, it is an indication that either the bushing is not
concentric with the cover or the locating bore in the
rear flywheel housing is not aligned with the crank-
shaft bore in the crankcase.

A misaligned bushing will cause excessive wear in
the pump gears. If this condition exists, first check
the alignment of the locating bore in the rear flywheel
housing (Fig. 196). See intructions on page 117~ If
this is within specified limits, a new front pump
assembly must be installed. If this indication is not
within specified limits, the locating bore should be
aligned as outlined on page 121.

5. Check freedom of front pump relief valve. Relief
valve spring should push relief valve well above face
of pump body. Valve should be free to travel the
depth of the bore in the pump body.

6. Check for broken front pump rings. Rings
should be free in their grooves.

7. Check pressure regulator valve for freedom in
valve passage in pump body (Fig. 198).

8. Check woodruff key for wear or looseness.

9. Inspect front drive gear for scored surfaces,
worn bushings or damaged teeth.

.

10. Clean all parts thoroughly.

INSPECTION OF PRESSURE
REGULATOR ASSEMBLY

1. Inspect the reverse booster plug for nicks or
scores and for free movement in pressure regulator
plug.

2. Inspect the TV pressure plug (D51 only) for

nicks or scores and for free movement in pressure
regulator plug.

3. Check pressure regulator spring for distortion or
collapsed coils.

NOTE: D51 spring is copper colored for
identification and has free height of
approximately 23%,”. P51 spring has
free length of approximately 32%,".

4. Check oil passages in pressure regulator plug
with air to make certain lines are free.,

5. Check pressure plug seal and gasket for dam-
age or wear.

6. Clean all parts thoroughly.

Fig. 198—~Checking Fit of Pressure Regulator
Valve

Pressure regulator valve

Pressure regulator spring

Reverse booster plug

TV pressure plug (D51 only)

Pressure regulator plug gasket

Pressure regulator plug seal (D51 only)
Pressure regulator plug

£ o

SRS

Fig. 199—Disassembled View of 6 Cyl. (P51) and
8 Cyl. (D51) Pressure Regulator Assemblies
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P

1. Governor body
2. Rear oil pump body

3. Oil pump driven gear
4. Oil pump cover

Fig. 200—Disassembled View of Governor and Rear Pump Assembly

INSPECTION OF GOVERNOR AND
REAR PUMP ASSEMBLY

1. Inspect pump gears for damaged teeth.

2. Inspect cover, and gear pockets in body, for
scores.

3. Inspect governor ring lands and rings for free-
dom in grooves. If lands are damaged or worn thin,
replace the complete governor assembly.

4, Inspect both the G-1 plunger and G-2 plunger
for free movement of from .118” to .148".

NOTE: If after thoroughly cleaning
governor and plungers, the G-1 plunger
still sticks, the complete governor assem-
bly should be replaced. If only the G-2
plunger sticks, then the G-2 plunger
and bushing assembly should be re-
placed as outlined on page 114.

5. Clean all parts thoroughly.

INSPECTION OF FRONT SERVO

1. Inspect servo body for scores and obstructed or
interconnected passages (Fig. 201).

2. Inspect band apply piston assembly for scores,
broken ring, freedom of ring in groove and obstructed

passages (Fig. 202).

3. Inspect front band release cylinder for scores.

G-1 TO 4-3
FRONT PUMP VALVE

PRESSURE

MAIN LINE
PUMP FEED

|
 FRONT
BAND
COMPEN-
SATOR

FRONT BAND APPLY
FRONT BAND RELEASE

Fig. 201—-0il Passages in Front Servo

4, Inspect front band release piston for scores,
broken ring, and freedom of ring in groove.

5. Inspect 4 to 3 valve for obstructed orifice or
scores.
6. Inspect front servo springs for distortion or col-

lapsed coils. Booster spring free length 614,”. Retract-
ing spring free length 133;,".
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11
2
1. Downshift valve retainer Rear pump ball check valve 9. Retracting spring
2. Servo body Y 10. Retracting spring retainer
3. 4-3 downshift valve - gl::imk valve seat and oil pipe 11. Booster spring
4. Plug . 12. Band release piston
5. Check valve spring 8. Band apply piston assembly 13. Release cylinder

Fig. 202—Disassembled View of Front Servo

7. Inspect rear pump check valve seat, ball and
spring for damage that would permit front pump to
discharge oil through rear pump when it is not in
operation.

8. Clean all parts thoroughly. Make a list of those
to be replaced.

REAR BAND
RELEASE ¢

Fig. 203—0il Passages in Rear Servo

INSPECTION OF REAR SERVO

1. Inspect servo body for scores and obstructed or
interconnected passages (Fig. 203).

2. Inspect actuating lever for free operation, worn
socket, and excessive wear at actuating lever pin.

3. Inspect booster piston for scores, broken rings
and freedom of rings in grooves.

4. Inspect accumulator body for scores or ob-
structed passages. Be sure check valve is not broken
or rivet is not loose, and that check valve plunger is
free. Check to see that hole in check valve is open and
valve seats flat on accumulator body.

5. Inspect accumulator piston for scores, damaged
ring, freedom of ring in groove, or obstructed passage
in stem.

6. Inspect compensator piston for scores, damaged
ring and freedom of ring in groove.

NOTE: In the rear servo assembly on
later transmissions a stamped type com-
pensator piston will be found in place
of a cast iron piston. Because of the
characteristics of the stamped piston no
ring is required and only one servo
spring is used in place of the inner and
outer servo springs. Performance of this
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10

1. Booster spring
2. Booster piston
3. Servo body

o

Spring retainer
Rear servo spring
Compensator piston 10. Accumulator apply spring
Servo springs (inner and outer)

8. Accumulator piston
9. Accumulator body

Fig. 204—Disassembled View of Rear Servo

late type compensator piston is exactly
the same as with the cast iron piston. If
replacement of a compensator piston is
necessary either type can be used pro-
viding the proper servo spring or springs
are used.

7. Inspect all servo springs for damage, distortion
or collapsed coils.

Spring Free Length
RediSelvo SPENg . . . e q1L"”
Setvo Spahgetoner o L 3254,
PTeE Seeiae Outer . ... 3155,
Accumulator Apply Spring ...... ... ... .. ... 1154,”
Bacster SpERg. =0 s - tn 1195,”
Servo Spring (Used with optional stamped
compensatorpiston):. .. o o0 4115,”

8. Clean all parts thoroughly.

INSPECTION OF CONTROL VALVE
ASSEMBLY

NOTE: The D51 control valve assembly
is exactly the same as the P51 control
valve assembly except for the 3-4 shifter
valve spring and the front valve body.

END MILL 75 DEEP

Fig. 205—-Identification of D51 Control Valve
Assembly

The free length of the P51 3-4 valve
is approximately 114” while the free
length of the D51 3-4 valve spring is
approximately 1%,".

The front valve body used on the D51
transmission has a passage for throttle
pressure to the pressure regulator. Iden-
tification of the valve bodies can be
determined by means of the !s” deep
end mill on the front valve body of the
D51 shown in Fig. 205.
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1. Front valve body plate and screws 15. Manual shaft seal inner washer 30. Front valve body

2. Servo release plug lock and screw 16. Manual control valve 31. 2-3 regulator plug

3. Front servo exhaust body 17. Throttle valve 32. 2.3 regulator plug spring
4. Front servo exhaust body spacer 18. Throttle valve spring 33. 2.3 shifter valve spring
5. Compensator valve 19. T valve 34. 2.3 shifter valve

6. Detent plug 20. Compensator auxiliary plug 35. 1-2 regulator plug

7. Compensator valve spring 21. Compensator auxiliary plug pin 36. 1-2 regulator plug spring
8. Outer valve body 22. Transition valve spring 37. 1-2 shifter valve

9. Manual shaft and detent control 23. Double transition valve 38. 3-4 regulator plug

lever 24. Detent plunger spacer 39. 3-4 shifter valve spring

10. Inner control lever pin 25. Detent plunger retainer 40. 3-4 shifter valve

11. Inner control lever washer 26. Detent plunger 41, Inner valve body

12. Inner control lever seal 27. Detent plunger spring 42, Governor plugs
13. Manual shaft seal 28. Inner throttle lever 43. Inner valve body plate
14. Manual shaft seal outer washer 29. Valve body spacer plate 44. Valve body rear cover

Fig. 206—Disassembled View of Control Valve Assembly

Before inspecting the valve bodies and valves, they
should be thoroughly cleaned with CLEAN cleaning
fluid.

1. Inspect all valves carefully to see that they are
free from burrs and not damaged (Scored—for ex-
ample) in any way. Burrs can be removed by care-
fully using fine crocus cloth. This type of valve has
sharp corners to prevent dirt from wedging between
valve and body, therefore, when removing burrs, do
not round off square edges.

2. With the valves and valve bodies clean and dry,
check each shifter valve, governor plug, and regulator
plug for free movement in their respective bores and
operating positions.

NOTE: Valves can be assumed to be free
in their operating position if they will
fall of their own weight in their respec-
tive bores when valve body is shaken
slightly. Do not drop valves. All gover-
nor plugs are interchangeable. Likewise,
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the 2 to 3 and 3 to 4 shifter valves are
interchangeable. Therefore, if it is found
that a shifter valve or governor plug
does not slide freely in one bore of
valve body, attempt correcting by chang-
ing it to a different bore.

The manual control valve is the only valve fur-
nished separately. If it becomes necessary to replace
one of the other valves or one of the bodies (inner
or outer), the complete control valve assembly should
be replaced. Refer to Master Parts Catalog for com-
ponent parts which are replaceable on the control
valve assembly.

3. Check the fit of the throttle valve inside lever
and shaft in the hub of the inside detent control lever,
on the outer valve body. If the shaft binds in the hub,
is excessively worn, or if the oil seal is missing or
damaged, it will be necessary to make repairs.

4. Examine reverse check valve located in detent
plunger housing. Valve should be firmly attached to
housing. Free end should extend 1;” above face of
housing in free position. Hole (.062" ’) should line up
with hole in detent plunger spacer plate and should
rest flat against spacer plate when installed.

INSPECTION OF PARKING BRAKE
BRACKET ASSEMBLY

1. Inspect the bracket and crank assembly to see
that the crank operates freely in the bracket without
binding but does not show signs of unusual wear.

2. Check the crank roller for signs of unusual wear.

3. Inspect the crank pin which carries the roller to
see that there are no visible cracks at the point where
the pin joins the crank.

4. Clean and inspect the oil passages to the two
blocker pistons in order to remove all dirt and any
other obstructions.

5. Inspect the two blocker pistons and bores in the
bracket to see that both are free of scores and burrs.
Check the fit of the two blocker pistons in their
respective bores to insure a non-binding, non-leaking
fit. This can readily be done by placing one finger
over the oil hole in the sleeve, pulling the piston
outward, and observing if a slight vacuum is created.
Excessive leak may be caused by passage plugs
omitted from bracket.

6. Inspect parking pawl for cracks or signs of
unusual wear.

PASSAGE PLUGS

v

Parking blocker piston

Parking blocker return spring stop
Parking blocker return spring
Stop pin

Reverse blocker piston

Reverse blocker piston spring
Bracket and crank assembly

Crank roller

Fig. 207—Disassembled View of Parking Brake
Bracket

b £o00 L6 oL L

7. Check oil delivery sleeve for score marks or
excessive wear.

8. Inspect parking blocker piston release spring.
Early type (Fig. 208) should have a free length of
3964”. Late type spring should have free length of

11455".

9. Clean all parts thoroughly.

EARLY LATE

Fig. 208—Parking Blocker Piston Spring and
Stop (Early and Late)
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INSPECTION OF DRIVEN TORUS
CHECK VALVE

1. Inspect the face of check valve (bearing surface)
for scores.

2. Inspect the inside bearing diameter of valve for
scores.

3. Check movement of valve over hub of driven
torus member. Free length of spring 31745,".

4. Clean all parts thoroughly.

Fig. 209—Torus Check Valve—Exploded View

INSPECTION OF TORUS COVER

1. Inspect inner and outer diameter of torus cover
oil seal hub for score marks.

2. Inspect grooved gasket surface for nicks or
burrs. Two continuous ridges should appear on the
sealing surface.

3. Inspect the splines of hub for wear or damage.

Fig. 210—Checking Torus Cover Runout

4. Check torus cover hub runout as follows:

(a) Assemble the torus cover to the flywheel,
using four bolts evenly spaced.

(b) Assemble a dial indicator to tool No. J-2586
so the hole attachment contacts the hub of the torus
cover (Fig. 210).

(c) Rotate the engine and observe the runout
which must not exceed .005”.

(d) If runout exceeds .005” and flywheel runout
(see below) does not exceed .005”, replace torus
cover.

INSPECTION OF FLYWHEEL

1. Inspect the sealing surface which bears against
the torus cover to flywheel gasket for nicks or burrs.

2. Inspect the flywheel gear teeth for damage.

3. Check flywheel runout with the dial indicator
mounted so the stem will contact the sealing surface
just inside the row of torus cover bolt holes. Flywheel
runout should not exceed .005” total reading.
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The procedures in this section are provided to take
care of repair operations which are found necessary
during inspection.

REAR OIL PUMP REPAIR

To replace governor drive flange, rear oil pump
and governor driven gear, pump body or rear oil
pump shaft assembly, proceed as follows.

NOTE: Governor and rear oil pump
should be disassembled according to in-
structions on page 90 before starting
repair work. :

1. Grind off one end of each of lock pins holding
governor drive flange and oil pump driven gear on
shaft.

2. Drive pin through governor drive flange (Fig.
211). (Tool J-2183-1 is helpful in this operation.)

3. Remove governor drive flange.
4. Drive pin through pump shaft and driven gear.

5. Remove any burrs from shaft at pin holes, then
remove shaft and gear through body.

6. Slide drive shaft and gear into pump end of
body. Slide driven gear over shaft with teeth toward
pump end of body, then enter shaft into governor
end of body.

7. Line up holes in gear and shaft and install a

new pin.

GOV. DRIVE FLANGE

REAR OIL PUMP ASSY.

Fig. 211—Removing Governor Drive Flange

8. Peen ends of pin to fill holes in shaft and gear
(Fig. 212). (Tools J-2183-1 and J-2183-2 are helpful
in this operation.)

CAUTION: Height of peened ends of

pins must not exceed .070”.

9. Install governor drive flange on end of shaft
and peen a new pin as in operation 8 above.

NOTE: Complete assembly procedure is
given on page 136.



114 HYDRA-MATIC DRIVE

TOOL )-2183-2

— TOOL J-2183-1

Fig. 212—Peening Drive Gear Pin

REPLACEMENT OF G-2 GOVERNOR
PLUNGER AND BUSHING

1. With governor body removed from drive flange,
remove two screws and lock washers retaining small
governor plunger and bushing.

2. Remove small governor plunger stop (Fig. 213).

Fig. 213—Removing Small Governor Plunger Stop

3. Pull small governor plunger and bushing assem-
bly from governor body. Considerable force may be
required in removing the assembly.

CAUTION: Do not attempt to remove
governor plunger or weights from either
plunger assembly.

4. Install new G-2 plunger and bushing assembly
with slot in bushing for governor plunger stop up
(Fig. 214).

G-2 GOV. PLUNGER
AND BUSHING ASSY.

Fig. 214—Installing G-2 Governor Plunger
and Bushing

5. Install and tighten two G-2 governor plunger
and bushing assembly attaching screws and lock
washers.

6. While holding G-2 plunger in, install the G-2
plunger stop with two small holes up (Fig. 215).

CAUTION: Be sure stop does not extend
above the surface of the governor body.

GOV. PLUNGER STOP

Fig. 215—Installing G-2 Governor Plunger Stop
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Fig. 216—Removing Check Valve Rivet

ACCUMULATOR BODY et

Fig. 217—Check Valve, Plunger and Rivet

—

B _1d
PLUNGER PLACED IN NOTCH

CHECK VALVE IN LINE
WITH RIVET HOLE

Fig. 218—Check Valve and Plunger in Body

REPLACEMENT OF REAR SERVO
ACCUMULATCOR CHECK VALVE

When tests or inspection indicate that the rear
servo accumulator check valve is at fault it should
be replaced as follows:

NOTE: Accumulator body should be re-
moved from the servo assembly accord-
ing to instructions on page 92 before
starting repair work.

1. Drive out rivet holding check valve in place
(Fig. 216).

2. Remove check valve and plunger (Fig. 217).
3. Clean body and passages.
4. Install plunger.

5. Install check valve, placing notch in groove in
plunger (Fig. 218).

6. Insert new rivet through valve and into body.
Peen rivet.

NOTE: Small bleed hole in valve should
be over hole in body.

7. Check assembly by working plunger to be sure
the plunger and flat check valve are free.

REPLACEMENT OF REAR OIL PUMP
AND GOVERNOR DRIVE GEAR

When necessary to replace the rear oil pump and
governor drive gear on the reverse planet carrier
assembly proceed as follows:

1. Remove snap ring (Fig. 219).

SNAP RING

Fig. 219—Removing Oil Pump and Governor
Drive Gear Snap Ring
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2. Place reverse planet carrier assembly in vise
with soft jaws and saw the bronze gear between teeth
to within 14,” of hub. Do not saw into hub.

3. Select a chisel with a blunt taper and remove
gear by splitting in saw slot. Do not use a slender
tapered chisel, as hub may be damaged (Fig. 220).

n

: L
USE SMALL CHISEL B

SAW GEAR FIRST
TO SPLIT GEAR

Fig. 220—Removing Oil Pump and Governor
Drive Gear

BRONZE DRIVER GEAR

STEEL PLATE

HEAT NOT TO EXCEED 800 F.

4. Remove steel locating ball from hub.

5. Clean all parts thoroughly. Smooth surface
where gear is to be installed. Make sure snap ring
groove is clean and free of burrs.

6. Place locating ball in hub. Hold in place with
petrolatum.

7. Place new gear on metal plate supported by
two bricks. Heat gear with torch until it just begins
to discolor or show traces of blue. Do not overheat
(Fig. 221).

NOTE: The face of gear having a forged
depression (%" diameter by ;" deep)
goes down toward the shoulder of the
planet carrier assembly.

8. Using heavy asbestos gloves, pick up gear and
drop it quickly over reverse carrier with groove in
gear over ball. Push gear all the way down against
shoulder.

9. Install snap ring.

REPLACEMENT OF THROTTLE VALVE
INSIDE LEVER AND SHAFT
When inspection indicates that replacement of the

throttle valve inside lever, shaft, and shaft oil seal
are necessary, proceed as follows:

1. Drive out the throttle valve shaft pin (Fig. 222).

NOTE: Support the shaft so as not to
damage the detent control lever or outer
valve body during this operation.

2. Replace the throttle valve inside lever and shaft
and shaft oil seal.

Fig. 221—Heating Bronze Drive Gear

Fig. 222—Driving Out Throttle Valve Shaft Pin
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3. Drive in a new shaft pin, observing the note of
1 above.

4. Check the throttle valve inside shaft for free-
dom of movement.

REPLACEMENT OF FLYWHEEL
HOUSINGS

Service Flywheel Housing Assembly

Front and rear flywheel housings for service are
finish machined while assembled on a master cylinder
block and therefore are not available separately.
The front housing fits over the dowels in the engine
block. The rear housing includes dowels which enter
holes in the front housing. The letter S is stamped
at the top of both housings near the parting line.
Lock washers must be added when installing the
housings, as they are not included in the service
assembly.

Installation of Service Flywheel Housing Assembly

1. Remove transmission assembly (see page 71).

2. Remove flywheel to crankshaft dowel and fly-
wheel (see page 118).

3. Remove front flywheel housing from engine.

4. Install service flywheel housing assembly on en-
gine to permit checking alignment.

5. Mount dial indicator on crankshaft flange so
spindle on indicator contacts inside of four-inch hole
in rear housing (Fig. 223).

6. Check location of hole in rear flywheel housing
as follows:

a. Check horizontally: Rotate crankshaft to place
dial indicator spindle at point A, Fig. 224. Set dial
at 0. Rotate crankshaft until indicator spindle is at
B directly opposite starting point A. Indicator read-
ing at B must not be more than .004” on either side
of initial reading. This will insure that center of
housing hole is within .002” on either side of center
of flywheel.

b. Check vertically: Rotate crankshaft to place
dial indicator spindle at point C, Fig. 224. Set dial
at .010”. Rotate crankshaft until indicator spindle is
at D directly under C. Indicator reading must be
between .006” and .000” (.004” preferred). This will
insure that center of hole in housing is between .002”
and .005” below center of flywheel.

7. Change indicator location so stem contacts rear
face of flywheel housing 34” from the edge of the
hole (Fig. 225).

Fig. 223—Dial Indicator in Place to Check Hole

Fig. 224—Checks for Location of Hole in Rear
Flywheel Housing

Fig. 225—Dial Indicator in Place to Check Face
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8. Check squareness of face of housing by turning
the crankshaft. Total indicator reading should not
exceed .003".

9. Remove indicator.

10. If hole location and rear face of housing check
within limits, remove rear flywheel housing. If hole
and rear face do not check within limits align as
instructed on page 120. Remove rear housing when
alignment is completed.

11. Remove driven and drive torus members and
torus cover from transmission.

12. Remove old rear flywheel housing from trans-
mission.

13. Assemble service rear flywheel housing to trans-
mission.

14. Install drive and driven torus members and
torus cover on transmission.

15. Install flywheel and oversiée dowel (see below).
16. Replace transmisison assembly (see page 151).

NOTE: Be sure to use lock washers un-
der heads of front to rear flywheel hous-
ing bolts.

REPLACEMENT OF FLYWHEEL
Flywheel to Crankshaft Construction

The flywheel has a fit of .001” loose to .002” tight
on the crankshaft flange and is held with six 15”
special bolts which are tightened gradually to 105
ft. 1bs. torque, using alternate opposites. A dowel pin
is used to carry part of the torque. This dowel has
a .001” to .0025” press fit in both the flywheel and
crankshaft (Fig. 226). A special seal compound (Plio-
bond 30) is used between the flywheel and the crank-
shaft.

When making repairs, the dowel hole is finish
reamed and an oversize dowel is installed after the
six flywheel to crankshaft bolts are tightened. Dowels
cannot be reused after removal, nor can another
dowel be used in the same dowel hole. This proce-
dure removes scores and prevents oil leakage. Spe-
cial tools are available for this procedure.

il Leak at Flywheel Seal, Dowel or Bolts

When inspection shows an oil leak to be located at
the flywheel to crankshaft seal, dowel, or at one or
more of the flywheel to crankshaft bolts (see Trouble

SCEOANL\POUND HARDENED PLATE

FLYWHEEL TO
CRANKSHAFT BOLT

CRANKSHAFT

Fig. 226—Flywheel to Crankshaft Construction

Diagnosis and Testing, page 153), it will be necessary
to remove the flywheel and make the following
repair.

Replacement of Flywheel, Flywheel Seal,
Dowel or Bolts

1. Remove transmission assembly (see page 71).

2. Remove flywheel to crankshaft dowel, using
tool J-2774-1 and J-2153 (Fig. 227). Dowel must be
tapped (54" —24) for tool J-2774-1.

3. Remove flywheel bolts, plates, and flywheel. If
flywheel does not come off easily, a slight prying
action between front surface of flywheel and block
may be necessary.

CAUTION: Do not hammer on flywheel
in any way so that it will become dam-
aged or distorted. Protect torus cover
gasket surface from nicking or burring.

4. Clean flange of crankshaft and mating surface
of flywheel by scraping. If available, Acetone may be
used as a solvent for the Pliobond 30 seal compound.

CAUTION: Do not scratch or nick these
surfaces.
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Fig. 227—Removing Dowel with Special Tools

5. Apply a thin film (approximately 15” wide) of
special seal compound (Pliobond 30) on the surface
of crankshaft at bolt circle diameter. Smooth seal
compound around toward outer edge and allow to
dry (approximately one minute).

CAUTION: In no case will a fiber gasket
be used between the flywheel and crank-
shaft flange. Use only Pliobond 30 seal

compound in all cases.

6. Install flywheel on crankshaft flange carefully
and enter all flywheel bolts through plates. Tighten
bolts diametrically opposite in uniform manner to
105 ft. 1bs. torque.

NOTE: Care exercised to draw the fly-
wheel on evenly during this operation
will prevent leakage and excessive run-
out.

7. Mount indicator so stem or button rests on
torus cover gasket seal area and check flywheel run-
out. Runout should not exceed .005” total indicator
reading (Fig. 228).

8. Ream dowel hole for oversize (service) dowel,
using tool J-2774-12, J-2774-14, J-2774-15, J-2774-16
and J-2774-17 (Figs. 229, 230, and 231).

CAUTION: The bolts used for holding
the guide block, tool J-2774-12, to fly-
wheel are not heat treated alloy steel
and should be tightened only enough to
hold the block firmly to flywheel (45 to
50 ft. lbs. torque).

19774167 S
wyEEs N

Fig. 228—Checking Flywheel Runout

Fig. 230—Reaming for Oversize Dowel
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Fig. 231—-Removing Sharp Edge of Hole with
Scraper :

9. Install dowel, using tool J-2774-13 (Fig. 232).

CAUTION: Front end of dowel must not
extend beyond front face of crankshaft

flange.

10. Install transmission assembly (see page 151).

INSTALLATION OF SERVICE
CRANKSHAFT OR PARTIAL ENGINE

The dowel hole in the service crankshaft and
crankshaft in the service partial engine is 154,” in
diameter. When installing either of these parts, en-
large the dowel hole, using a sharp I4” drill before
reaming for the oversize dowel.

To do this proceed as follows:

1. Follow steps 4, 5, 6, and 7 under Replacement
of Flywheel (page 118).

2. Remove two flywheel to crankshaft bolts next
to dowel. Fasten guide block, tool J-2774-12, to fly-
wheel with the two bolts furnished with kit but do
not tighten. See that bushing, tool J-2774-16, is re-
moved from guide block.

3. Place locating pin, tool J-2774-14, in flywheel
dowel hole, then place bushing, tool J-2774-16, over
pin and move guide block slightly until bushing seats
in block. Tighten guide block to flywheel retaining
bolts (45 to 50 1bs. torque).

4. Remove locating pin. See that rear main bear-
ing cap is removed. Drill out dowel hole in crank-
shaft with a sharp 14" drill, using bushing to guide
drill (Fig. 233). Proceed according to steps 8 and 9
under Replacement of Flywheel.

] 977412

) 2174416

Fig. 233—Drilling Out Crankshaft Dowel Hole

FLYWHEEL HOUSING ALIGNMENT

Rear flywheel housings found to be misaligned
during the inspection operation on page 117 can be
aligned in the following order:

Align Rear Face of Flywheel Housing
if Necessary

A special shim is available for use between the
front housing and engine block to bring the indi-
cator reading on the face of the housing within limits.
The shim is .010” thick and has holes so arranged
that it can be installed over the dowel pins or at the
upper bolt holes.

Shims installed at locations B & C (Fig. 234) will
change the top to bottom indicator reading approxi-
mately .0045”. Shims installed at locations A & B
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or C & D will change the side to side indicator read-
ing approximately .002”. Shims installed at locations
A & D will change the top to bottom indicator read-
ing approximately .006”. The shims should always
be used in pairs as mentioned in the above locations.

Aligning Procedure

1. Remove front and rear flywheel housing assem-
bly.

2. Locate shims as required, holding them in posi-
tion with petrolatum.

3. Install front and rear flywheel housing assembly.

4. Recheck face alignment. Total indicator read-
ing on a 534" diameter should not exceed .003"” (Fig.
225). Relocate shims if necessary to bring reading
within limits.

Relocate Rear Flywheel Housing to Position
Hole if Necessary

Special oversize crankcase to flywheel housing
dowels and a special reamer are available to permit
shifting of the housings to position the transmission
pilot hole. '

Relocating Procedure

1. Remove housings from cylinder block.
2. Remove dowels from cylinder block.

3. Using a 34” drill, increase depth of dowel holes
fo 1%

CAUTION: Do not use drill deeper than
1” measured to bottom of 34" diameter.

4, Install front housing on block, using two 34”
drills in dowel holes to locate housing. Leave bolts
loose enough so that housing can be shifted with a
lead hammer. If shims were necessary to align rear
face of housing be sure they are in proper position.

5. Remove two 34" drills.
6. Install rear housing.

7. Install indicator and shift front housing at cyl-
inder block surface until indicator reads within limits
given in paragraph 6a and b on page 117.

8. Tighten housing attaching bolts and recheck
alignment.

9. Using special reamer, ream dowel holes for over-
size dowels. Stop when reamer bottoms in hole.

10. Install oversize dowel. Drive dowel into taper
cut by lead on reamer.

Fig. 234—Shims in Place
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ASSEMBLY OF INDIVIDUAL UNITS

CONTENTS OF THIS SECTION
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Assembly of Pressure Regulator ... .. ..
Assembly of Front Pump and Front Drive Gear
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Assembly of Control Valve ...........

Assembly of Parking Brake Bracket

Before assembling the Hydra-Matic Transmission,
parts which were found to be defective during inspec-
tion should be obtained from the Parts Department
and placed in their respective groups, thoroughly
cleaned and ready for assembly.

INSTALLATION OF SNAP RINGS

The ends of retaining or snap rings are cut with
a double taper to provide a sharp point for use with
snap ring pliers. Snap rings should always be in-
stalled with the points positioned as shown in Fig.
235

ASSEMBLY OF FRONT UNIT

1. Place front planet carrier assembly in holding
fixture, J-2187, with clutch hub up.

Fig. 235—Positioning Snap Ring

Assembly of Driven Torus Check Valve

2. Place front unit drum over hub to rest on pinion
gears with drive pins up (Fig. 236).

3. Install four drive and four driven plates (3 each
on 6 cylinder transmissions) into front drum, alter-
nating plates.

CAUTION: Start with a drive (composi-
tion) plate (Fig. 237) and finish with a
driven (steel) plate. Assemble the driven
plates with square notches over the drive
pins.

NOTE: Apply Hydré-Malic fluid to face
of each plate surface as assembled.

DRIVE PINS UP

Fig. 236—Assembling Front Unit Drum to
Planet Carrier
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DRIVE PLATE

FIBRE LINING (LARGE)

CORK LINING (SMALL)

Fig. 237—Installing Clutch Plates

4. Install six outer clutch release and then six
inner clutch release springs through plates into spring
holes of drum (Fig. 238).

5. Install new inner brass expander into ring groove
in clutch drum with expanding lips down.

6. While holding brass expander in position with
masking tape as shown in Fig. 239, work new inner
piston rubber seal into ring groove with lip down
over brass expander. Remove masking tape by pull-
ing down and out.

NOTE: Work expander well back into
position under seal so brass edges are
not exposed. Before replacing large
outer seal on clutch piston, install the
piston into the clutch drum to insure
proper installation and seating of new
inner rubber seal and expander. Remove
clutch piston and inspect inner seal.

MASKING TAPE

Fig. 239—Installing Inner Seal and Brass Expander

7. Place new large rubber seal over front annular
piston beyond seal groove.

8. Install new large brass expander in piston groove
with lips up.

9. While holding expander in position with mask-
ing tape as shown in Fig. 240, work rubber seal well
into groove with lip up. Remove tape by pulling out
and up.

NOTE: Work expander well back into
position under seal so brass edges are
not exposed.

" INNER SPRING

~ OUTER SPRING

Fig. 238—Installing Clutch Release Springs

MASKING TAPE

Fig. 240~Installing Outer Seal and Brass
Expander
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Fig. 241—Installing Annular Piston

10. Install piston into clutch drum resting on outer
rubber seal. Align square notches in piston with holes
in drum. While applying slight hand pressure to
piston, guide seal into bore with the flat side of a
blunt screw driver (Fig. 241).

11. Install clutch drum and piston assembly over
front planet carrier into front unit drum.

12. Lift front unit assembly off planet carrier,
place in press and press clutch drum below snap ring
groove. Install clutch drum snap ring, positioning
gap of ring between, two drive pin holes (Fig. 242).

CAUTION: Snap ring must be well
seated into groove to prevent interfer-
ence with ledge on drum.

U
CLUTCH DRUM SNAP RING v

WOOD BLOCK

DRIVE PIN HOLE

Fig. 242—~Installing Clutch Drum Snap Ring

SOFT HAMMER

Fig. 243—Seating Clutch Drum Against Snap Ring

13. Release press and remove assembly.

14. Tap front face of center gear with a rawhide
or similar hammer so the clutch drum will seat
against snap ring (Fig. 243).

15. Remove planet carrier from holding fixture and
insert planet carrier into drive plates and drum by
rolling drum on bench while pressing carrier firmly
into the plates (Fig. 244).

'ROTATE CARRIER AND DRUM

Fig. 244—Aligning Clutch Plates
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STEEL WASHER

BRONZE WASHER

Fig. 245—Installing Front Unit Thrust Washers

16. Place planet carrier and drum assembly into
holding fixture.

17. Install bronze, then steel thrust washer over
planet carrier (Fig. 245).

NOTE: Locating lug on steel washer
must fit over flat portion of planet
carrier.

18. Install snap ring over planet carrier into
groove above steel washer.

CAUTION: Do not allow snap ring to
score bearing surface of planet carrier.

ASSEMBLY OF REAR UNIT

1. Place the rear unit drum and internal gear
assembly on the bench with the drive pins up.

2. Install seven drive and seven driven plates (6
of each on 6 cylinder transmissions) in the drum,
alternating the plates.

NOTE: Start with a drive (composition)
and finish with a driven (steel) plate.
Assemble driven plates with square
notches over drive pins (Fig. 246).
Apply Hydra-Matic fluid to face of each
plate when installing.

3. Install six outer and six inner clutch release
springs into the rounded cutouts in the steel clutch
discs and into the holes in the drum. Install the six
release spring guide pins (Fig. 247).

4. Position a new rubber seal on inner piston of
clutch drum above groove. Install a new brass ex-
pander into ring groove of clutch drum with expand-
ing lips down.

5. While holding the brass expander in position
with masking tape as shown in Fig. 239, work the
rubber seal into ring groove with lip down over brass
expander. When seal is installed remove masking
tape by pulling down and out.

Fig. 246—Assembling Clutch Plates

Fig. 247—Installing Clutch Release Springs and
Guide Pins



UNIT ASSEMBLY 127

seal with lip up well into the groove. When seal is
installed remove masking tape by pulling out and up.

NOTE: Work expander well into posi-
tion under seal so that edge of expander
is not exposed.

8. Place piston into clutch drum resting on outer
rubber seal. Align square notches in piston with
holes in clutch drum. While applying slight hand
pressure to piston, guide seal into bore with side of a
screw driver.

9. Install rear clutch drum and piston assembly
over drive pins into drum (Fig. 248).

10. Place rear unit on a press and press the clutch
drum until it is below the snap ring groove in the
drum. Install clutch drum snap ring, positioning gap
of ring between two drive pin holes (Fig. 249).

CAUTION: Snap ring must be well
seated in the groove to prevent inter-
ference with ledge on drum.

11. Release press and remove assembly.

12. Tap front face of clutch drum using wood
Fig. 248—Installing Rear Clutch Drum block and hammer to seat the clutch drum against
the snap ring (Fig. 250).

6. Place a new rubber seal over rear annular piston
beyond seal groove.

7. Install a new brass expander in piston groove
with the lips facing up. While holding expander in
position with masking tape (Fig. 240), work rubber

WOOD BLOCK

Fig. 249—Installing Clutch Drum Snap Ring Fig. 250—-Seating Clutch Drum Against Snap Ring
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- BRONZE THRUST WASHER

: - REAR CLUTCH HUB
 REAR DRUM '

Fig. 251—Installing Rear Clutch Hub Front
Thrust Washer

. 13. Install front bronze thrust washer into deep
counterbore in rear clutch hub and retain with
petrolatum (Fig. 251).

14. Install rear hub and thrust washer into clutch
drive plates. Rotate hub and drum on bench to
mesh splines with teeth of plates (Fig. 252). When
properly installed, hub should be flush or slightly
below counterbore in drum.

ROTATE DRUM AND HUB

Fig. 252—Installing Rear Clutch Hub

TOOL J-2174

Fig. 253—Installing Rear Hub Tool

15. Install rear clutch hub holding tool, J-2174, on
rear drum to hold hub in place. Use one reverse drive
flange attaching bolt to hold tool (Fig. 253).

16. Install oil delivery sleeve over planet carrier
with long bearing up. Compress exposed oil delivery
sleeve rings with ring compressor, J-1537, and tap
oil delivery sleeve into bore of front clutch drum with
rawhide or similar hammer (Fig. 254).

17. Install rear clutch hub front snap ring into
second groove on planet carrier.

OIL DELIVERY SLEEVE

TOOL J-1537

Fig. 254—Installing Oil Delivery Sleeve
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18. Compress exposed oil delivery sleeve rings,
- install rear unit drum assembly on planet carrier.

19. Install rear clutch hub rear snap ring (Fig.
255).

NOTE: Both the front drum and rear
drum should be free to rotate under
slight force. If either drum binds, the
unit should be disassembled and the
cause of trouble corrected.

REAR CLUTCH HUB REAR SNAP RING

Fig. 255—Installing Rear Clutch Hub Rear
Snap Ring

ASSEMBLY OF REVERSE UNIT

1. Hold reverse center gear in left hand with drive
flange up; install the steel thrust washer, and then
the bronze thrust washer in the recess of the drive
flange (Fig. 256).

2. Still holding the reverse center gear in the left
hand, pick up the output shaft with the right hand,
insert output shaft end through drive flange and
center gear until carrier bottoms on the two thrust
washers (Fig. 257).

3. Holding drive flange and center gear tightly
against the carrier to keep thrust washers from
moving, set output shaft and carrier on table on the

carrier end.

Fig. 256—Installing Thrust Washers

Fig. 257—Installing Output Shaft in Drive Flange
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Fig: 258—Installing Reverse Planet Carrier
Snap Ring

Fig. 259—Installing Snap Ring on Qutput Shaft

4. Install reverse planet carrier snap ring (Fig.
258).

NOTE: Do not pick up this unit until
completely assembled to prevent wash-
ers from slipping out of place.

5. Install reverse planet carrier over output shaft

with bronze drive gear down, meshing ﬁinions with
the sun gear. (Be certain unit is bottomed against
reverse planet carrier snap ring.)

6. Install snap ring on output shaft to position
reverse planet carrier (Fig. 259).

7. Install reverse clutch release flat spring and

spring retainer on reverse internal gear on internal
gear side (Fig. 260). Make certain spring is in
recess. If retainer tips are misaligned preventing

centering, use new retainer. Fig. 260—Installing Reverse Clutch Release Spring
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REVERSE
STATIONARY

Fig. 261—Installing Reverse Stationary Cone

8. Install reverse stationary cone on reverse inter-
nal gear cone with keyway toward external teeth on
internal gear. (Use snap ring pliers to spread sta-
tionary cone for installation.) (Fig. 261).

CAUTION: Do not spread cone more
than necessary to make the installation.
To avoid excessive expansion, tilt sta-
tionary cone and slide side opposite key-
way onto reverse internal gear first as

shown in Fig. 261.

9. Install large bronze thrust washer over collar
of reverse internal gear and retain with petrolatum
(Fig. 262).

10. Install reverse cone piston inner seal with lip
down (Fig. 263). Slide seal down past groove then
work back up into groove.

BRONZE THRUST WASHER
¢ o/

Fig. 263—Installing Inner Seal

11. Install piston in rear bearing retainer to see
that inner seal is properly installed.

12. Remove piston from rear bearing retainer and
install outer seal on piston with seal lip toward flat
side of piston. Work seal well into groove (Fig. 264).

13. Install reverse cone piston in rear bearing
retainer. Because of interference between ledge inside
rear bearing retainer and outer seal, the following
method must be used when installing piston:

a. Install reverse cone piston in rear bearing re-
tainer so that the dowel pins are not aligned with

Fig. 262—Installing Bronze Thrust Washer

Fig. 264—Installing Outer Seal
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Fig. 265—Installing Reverse Cone Piston

holes in piston. This prevents piston from entering
far enough to damage outer seal.

b. Install tool J-4752 between piston and rear
bearing retainer as shown in Fig. 265. Work tool
down against ledge in rear bearing retainer. This will
give a smooth surface inside the rear bearing retainer
allowing the seal to pass the ledge without inter-
ference.

c. Turn piston so that dowel pins align with holes
in piston and push piston into rear bearing retainer.
Tool J-4752 can now be removed. To make certain
piston is fully seated lay a straight edge across the
face of the piston and measure from straight edge
to face of rear bearing retainer. Measurement should
be 1%2 o %2 inch.

14. Install the six reverse clutch release coil springs
(Fig. 266).

15. Install the reverse clutch coil spring retainer
and compress springs with special tool J-4670 (Fig.
267).

16. Install large type snap ring holding spring
retainer in place and remove special tool. Remove
tool J-4670.

17. Install ball type bearing in rear bearing re-
tainer. (Be sure that bearing is fully and squarely
seated by tapping gently.)

18. Install large special type snap ring in rear
bearing retainer locating ball bearing (Fig. 268).
(Use a new snap ring.)

Fig 266—Installing Reverse Clutch Release Springs

Fig. 267—Installing Reverse Clutch Spring
Retainer Snap Ring

19. Install reverse internal gear and stationary
cone into rear bearing retainer compressing sta-
tionary cone by hand (Fig. 269). (Position keyway
of stationary cone so it will line up with keyway in
case when installed. Rear bearing retainer gasket
can be used as a guide.)

20. With output shaft standing on carrier end,
place rear bearing retainer over output shaft and
mesh carrier gears with internal gear (Fig. 270).

NOTE: Use extreme caution to prevent
damage to bushing and ball bearing in
rear bearing retainer.

21. Install snap ring on output shaft, locking rear

~ bearing retainer to output shaft (Fig. 271). This snap

ring is smaller than other snap rings used in the
transmission.
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Fig. 268—Installing Snap Ring in Rear Bearing
: Retainer

Fig. 270—Installing Rear Bearing Retainer on
Output Shaft

Fig. 269—Installing Reverse Internal Gear and
Stationary Cone Fig. 271—Installing Snap Ring

|
¥
|
|
|
|
:
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STATIONARY
CONE TO CASE~_
LOCK KEY

Fig. 272~Installing Lock Key

22. Install speedometer gear in rear bearing re-
tainer.

23. Install rear bearing retainer gasket on rear
bearing retainer and retain with petrolatum.

24. Install stationary cone to case lock key in
stationary cone (Fig. 272). (As an added precaution,
use petrolatum to hold key in place.)

5
2 S
UMMM~ === %
P51

8
2 3 4
W = = 1|

Pressure regulator valve

Pressure regulator spring

Reverse booster plug

. TV pressure plug (D51 only)

Pressure regulator plug gasket

Pressure regulator plug seal (D51 only)
Pressure regulator plug

NO VAW N

Fig. 273—P51 and D51 Pressure Regulator
Assemblies

ASSEMBLY OF PRESSURE REGULATOR

1. Install pressure regulator valve in pressure regu-
lator spring. Small end of spring must fit in groove
on valve.

2. Install TV pressure plug in pressure regulator
plug assembly (D51 only).

3. Install reverse booster plug in pressure regu-

lator plug assembly.

4. Install pressure regulator spring in pressure
regulator plug.

ASSEMBLY OF FRONT PUMP AND
FRONT DRIVE GEAR

1. If necessary, install new oil seal rings in pump
cover (Fig. 274).

CAUTION: Check new ring gap in torus
cover before installing rings on pump

cover (Gap .005” to .010”).

2. Install new seal in pump cover with step side
up. Drive seal into place with tool J-2170 (Fig. 275).

NOTE: Lubricate rubber portion of seal
with Lithium Soap Grease and felt por-
tion with Hydra-Matic fluid before in-
stalling.

3. Apply sealing compound around edge of cover
and seal. (Permatex No. 3, Aviation Form-A-Gasket
Cement.)

Fig. 274~Installing Front Cover Oil Seal Rings

N E————————
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TOOL J-2170—>

OlL SEAL

Fig. 275—Installing Front Cover Oil Seal

4. Lubricate both pump gears with Hydra-Matic
fluid. Install both gears in gear pockets of body. (Be
sure sides of gears marked with Prussian Blue are
up.) (Fig. 276)

5. Install the relief valve spring, and relief valve
into the pump body. Press down on valve and insert
feeler stock in slot to hold valve down (Fig. 277).

6. Install pump cover to pump body, locating over
dowels.

7. Apply sealing compound on threads of screws.
(Permatex No. 3, Aviation Form-A-Gasket Cement.)

ERR

FEELER STOCK

Fig. 277—Holding Relief Valve Down

8. Install three cover to body attaching screws and
new copper washers. Hold pump with special tool
J-2184-1 and tighten screws to 12-15 ft. lbs. torque
using special socket J-2184-2 (Fig. 278).

9. Remove feeler stock, holding relief valve down.

10. Turn pump assembly over and install 134"
long screw, using the large steel washer. Torque to
12-15 ft. 1bs.

11. Assemble the front pump over front drive gear,
aligning key to keyway.

TORQUE WRENCH ‘
(TIGHTEN 12 TO 15 FT. POUNDS)

Fig. 276—Assembling Front Oil Pump

Fig. 278—Installing Pump Cover
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1. Governor body 2. Rear oil pump body

3. Oil pump driven gear

4. Oil pump cover

Fig. 279—Exploded View of Rear Oil Pump and

Governor

ASSEMBLY OF GOVERNOR AND
: REAR OIL PUMP

1. Install rear oil pump driven gear in pump body.

2. Position cover on pump body and install and
tighten four mounting bolts. (No lock washers are
required.)

3. If needed, install governor oil seal rings on
governor body. Place oil seal rings in the bore of
parking bracket assembly and check ring gap. Gap
should be .001” to .006”.

4. Position governor assembly on drive flange,
lining up locating marks.

5. Install two body to flange bolts and lock
washers. Tighten bolts to 6 to 8 ft. lbs. torque.

Fig. 280—~Installing 4 to 3 Spring Retainer

ASSEMBLY OF FRONT SERVO

1. Install rear pump spring, ball and check valve
seat in servo body and tighten.

2. Install the 4 to 3 valve into bore of body. Align
slot with hole for spring retainer and install re-
tainer (Fig. 280). Check the valve for free move-
ment after installing the retainer.

3. Install and tighten pipe plug over 4 to 3 valve.
4. Install dowel pin if previously removed.

5. Install front servo piston assembly into body.
Align slot in sleeve over dowel pin (Fig. 281).

FRONT SERVO BODY DOWEL PIN

FRONT SERVO PISTON ASSEMBLY

Fig. 281—Installing Servo Piston
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Fig. 282—Installing Retracting Spring Retainer

6. Install front band release piston into cylinder,
using care when compressing ring.

7. Install booster spring (large spring) over front
band release piston.

8. Place retracting spring retainer over piston
stem, on booster spring (Fig. 282). End with smallest
diameter goes down into cylinder.

9. Place retracting spring over apply piston stem.

10. Place band release cylinder assembly on servo
body (Fig. 283). Cylinder should seat squarely on
body before bolts are installed. Insert and tighten two
attaching bolts and lock washers.

BAND RELEASE CYLINDER

- ACCUMULATOR BODY

Fig. 283—Assemble Release Cylinder to Servo
Body

Fig. 284—Installing Accumulator Apply Spring

ASSEMBLY OF REAR SERVO

1. Install accumulator piston in accumulator body,
using care not to damage piston ring.

2. Install accumulator apply spring over stem with
small tapered end seating against shoulder (Fig. 284).

3. Install booster spring in booster piston. Be sure
spring fits snugly in recess in bottom of booster
piston.

4. Install booster piston into servo body. (Fig. 285)

'REAR SERVO BODY

Fig. 285—Installing Booster Piston
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Fig. 286—Installing Rear Servo Spring Retainer

5. Install accumulator body and piston in servo
body. Use care not to break piston ring. Be sure
bosses on accumulator body match bosses on Servo
body.

6. Place two servo springs (one spring on late
transmissions) in bore of accumulator piston.

7. Install compensator piston over servo springs.

8. Place servo spring and retainer with two attach-
ing bolts and lock washers in position.

9. Place complete assembly into press or tool
J-4415. Slowly compress springs while tightening
mounting screws (Fig. 286).

CAUTION: Use extreme care to avoid
breaking oil seal ring on compensator
piston.

10. Remove assembly and tighten attaching bolts.

11. Test operation of servo by applying air pres-
sure in the rear band release passage (Fig. 287).

REAR BAND
RELEASE

Fig. 287—0il Passages in Rear Servo

ASSEMBLY OF OIL CONTROL VALVE

1. Carefully assemble compensator auxiliary plug
“20” into the outer valve body “8”, using a punch
or 14" welding rod to hold plug. Install auxiliary
plug pin (needle bearing roller) “21” in outer valve
body locating compensator auxiliary plug.

2. Install throttle valve “17”, throttle valve spring
“18”, T valve “19” and check for freeness.

3. Install double transition valve spring and valve,
#227 and 23"

4. Install detent plunger retainer “25” and spacer
“24” to outer valve body. Be certain to use the three
correct screws for this operation, and have inner
throttle lever inside of stop.

5. Install compensator valve “5” with spring ‘7’
6. Install detent plug “6”.

7. Install front servo exhaust body “3” with
spacer “4” to outer valve body. Install servo release
plug lock “2” and screw at small end of Servo re-
lease body. Install two screws at other end of servo
release body, and tighten the three screws.

8. Install the manual control valve “16” making
sure operating pin engages valve correctly.

To do this:

a. Rotate inside detent control lever counter-clock-
wise past the reverse position.

b. Insert manual valve detent spring “27” in bore
of detent plunger retainer.

c. Insert detent plunger “26” over spring.

d. Push plunger and spring into bore with finger
while rotating manual control lever clockwise into
L position.

NOTE: Check to see that manual valve
will go into reverse. If necessary loosen
front servo exhaust body and raise as
necessary to allow manual valve to go
into reverse.

9. Install manual shaft seal inner washer “15”
with small inside diameter over manual control shaft,
dish up.

10. Install manual shaft seal outer washer “14”
with large inside diameter over manual control shaft,
dish down.

11. Install rubber manual shaft seal “13” over
shaft with lip extending into inside diameter of outer
washer.
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Manual shaft seal inner washer
Manual control valve

Throttle valve

Throttle valve spring

Compensator auxiliary plug
Compensator auxiliary plug pin

. Transition valve spring
. Double transition valve

Detent plunger spacer
Detent plunger retainer
Detent plunger

. Detent plunger spring

Inner throttle lever

1. Front valve plate and screws 15.
2. Servo release plug lock and screw 16.
3. Front servo exhaust body 17.
4. Front servo exhaust body spacer 18.
5. Compensator valve 19. T valve
6. Detent plug 20.
7. Compensator valve spring 21.
8. Outer valve body 22
9. Manual shaft and detent control 23
lever 24.
10. Inner control lever pin 25.
11. Inner control lever washer 26.
12. Inner control lever seal 27
13. Manual shaft seal 28.
14. Manual shaft seal outer washer 29.

Valve body spacer plate

30. Front valve body

31. 2-3 regulator plug

32. 2.3 regulator plug spring
33. 2.3 shifter valve spring
34, 2-3 shifter valve

35. 1-2 regulator plug

36. 1-2 regulator plug spring
37. 1-2 shifter valve

38. 3-4 regulator plug

39. 3-4 shifter valve spring
40. 3-4 shifter valve

41. Inner valve body

42, Governor plugs

43. Inner valve body plate

44. Valve body rear cover

Fig. 288—Control Valve Assembly

12. Install three governor plugs “42” in inner valve
body.

13. Position inner valve body rear cover plate €43
and inner valve body rear cover “44” on body. In-
stall and tighten three screws. :

14. Install regulator plugs 1-2 “35”, 2-3 “31” and
3-4 “38” in front valve body and check for freeness.

15. Install shifter valves 1-2 “37”, 2-3 “34”, and
3.4 “40” in inner valve body “41” and check for
freeness.

16. Install 1-2 regulator plug spring “36” in front
valve body “30”.

17. Install 2-3 valve spring “33” and 2-3 regulator
plug spring “32” in valve body.

18. Install 3-4 valve spring “39” in valve body.

19. Lay front valve body and inner valve body on
clean surface, line up regulator plug springs in inner
body with regulator plugs in front body. Compress
springs with front body and install three attaching
Screws.
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20. Position front valve body plate “1” on front
valve body and install three attaching screws. Be
sure plate does not extend over face of inner body.

21. Position valve body spacer plate ‘“29” on inner
valve body.

NOTE: Spacer plate can only be in-
stalled one way.

22. Position outer valve body “8” on spacer plate
and insert four valve body to transmission case
attaching bolts through valve bodies and spacer plate
to hold spacer plate in position while starting and
tightening the three inner and outer valve body
attaching screws.

CAUTION: Make sure all assembly
screws are tight and in right location in
valve body by double checking, using a
small screw driver.

ASSEMBLY OF PARKING BRAKE
BRACKET

1. Install parking blocker piston into rear of
bracket assembly with chamfered end of piston
exposed.

2. Install reverse blocker piston with slotted end
out. Install reverse blocker piston spring in reverse
blocker piston and hold in with a screw driver while
installing blocker piston stop pin. Peen both ends of
pin to lock in place.

ASSEMBLY OF DRIVEN TORUS
CHECK VALVE

1. Install torus check valve spring, torus check
valve and retainer.

2. Install mounting bolts, tighten to 6-8 ft. 1bs.
torque. Bend locks against bolts.

NOTE: Check for free movement of
valve after locking bolis.

SERVICE CRAFTSMAN
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ASSEMBLY OF UNITS IN TRANSMISSION CASE
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INSTALLING FRONT AND REAR UNITS 2. Install front and rear units in case by lowering

1. Remove front and rear units from holding ir:;ltzgggi of planet carrier.into-case Bt (e 2

fixture and position front band over front of front ;
unit drum so short anchor end will be positioned to NOTE: Make sure single hole in oil de-
fit over adjusting screw when units are placed in livery sleeve is centered between center
the case. Install suitable spring or wire to hold front bearing cap attaching bolt holes and is
band on front drum. facing up.

3. Install rear band on rear unit drum and position
anchor end of band over adjusting screw.

4, Remove spring and position anchor end of band
over adjusting screw.

Fig. 290—Installing Units in Case



142 HYDRA-MATIC DRIVE

5. Position center bearing cap over oil delivery
sleeve with dowel registering with single dowel hole
in sleeve. Lightly tap bearing cap in place.

6. Install a new center bearing cap lock plate
under attaching bolts and tighten bolts.

INSTALLING REVERSE ASSEMBLY
AND MAIN SHAFT

1. Install screw driver or spacer J-2173 between
the center bearing cap and rear clutch drum to pre-
vent the drum from moving forward. The screw
driver should be placed at an angle to prevent
damage to the oil delivery sleeve.

2. Remove rear clutch hub holding tool from
rear drum.

3. Position rear clutch hub rear thrust washer in
the counterbore of rear hub and retain with petrola-
tum (Fig. 291).

4. Install correct size selective washer in counter-
‘bore of output shaft and retain in place with
petrolatum (Fig. 292).

NOTE: If main shaft did not have cor-
rect end clearance prior to disassembly,
select proper washer to bring end clear-
ance within limits of .004”-,015"”,

Selective washers are furnished in the following
eight sizes.

Mark Size Part No.
1 .055”-.059” 8609191
2 .063”-.067" 8609192
3 20710757 8609193
4 .079”-,083"” 8609194
5 .087”-.091"” 8609195
6 .095”-.099” 8609196
7/ 103%-.1072 8609197
8 Sl 115 8609198

5. Install main shaft in output shaft, meshing
center gear with planet pinions.

6. Install main shaft and reverse assembly into
rear end of transmission case, aligning stationary
cone lock key into keyway in case (Fig. 293). Then
align rear bearing retainer bolt holes to case. Rear
bearing retainer will not fit tightly against the case
at this point.

NOTE: Revolve output shaft and main
shaft to facilitate meshing planet gears
with drum internal gear.

REAR CLUTCH HUB
REAR THRUST WASHER

REAR CLUTCH HUB

Fig. 291—Rear Clutch Hub Rear Thrust Washer
Installed

SELECTIVE WASHER

Fig. 292—Selective Washer in Place

7. Just start five rear bearing retainer to case
attaching bolts and lock washers and parking brake
pawl support bolt and lock (parking pawl support
bolt must be installed to insure alignment of threads).
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Fig. 293—Installing Reverse Assembly

8. Align holes in reverse drive flange and rear drum
and install six reverse drive flange bolts and lock
washers (Fig. 294). After two bolts are entered
finger tight, remove screw driver. Tighten bolts to
10-13 ft. 1bs. torque.

CAUTION: Tighten the six bolts evenly
without distorting flange. W hile tighten-
ing bolts, test for freeness by holding
output shaft and turning main shaft.

Fig. 294—Installing Reverse Drive Flange
Attaching Screws

9. Push or tap rear bearing retainer against case.
Then tighten mounting bolts evenly to 28-33 ft. lbs
torque. . g

NOTE: Not necessary to torque parking
brake pawl support bolt at this time.

10. Test for freeness by turning main shaft, output
shaft and front and rear unit drums.

11. Tighten center bearing cap attaching bblts to
40-50 ft. 1bs. torque.

12. Bend lock plate up around bolts using large
pliers.

INSTALLING FRONT PUMP AND
FRONT DRIVE GEAR

1. Position bronze thrust washer over intermediate
shaft, against front carrier.

2. Position front oil pump cover gasket over front
pump Cover.

3. Install front pump and front drive gear assem-
bly over planet carrier. Align locating counterbore
in pump cover with counterbore in case (Fig. 295).

COUNTERBORE

Fig. 295—Installing Front Pump and Front Drive
Gear Assembly and Bronze Thrust Washer
over Planet Carrier
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Fig. 296—Installing Locating Washer

4. Install pump cover locating washer in counter-
bore (Fig. 296).

5. Install two front pump attaching bolts and
tighten bolts to 10-13 ft. 1bs. torque.

NOTE: Cover should protrude .003” to
.015” out of case. If cover protrudes less
than .003” add a pump cover gasket to
allow cover to protrude within limits.
After this check has been completed,

- Fig. 297—Instailing Front Drive Gear Snap Ring

loosen attaching bolts. This is done to
aid in positioning servo on the front
pump discharge pipe.

6. Install the bronze, then steel thrust washer over
planet carrier, against front end of front drive gear.
These washers were tied together during disassembly.

7. Install snap ring holding thrust washers in
place (Fig. 297).

CHECK END PLAY OF MAIN SHAFT

1. Install main shaft end play guide J-2587 over
main shaft and front planet carrier to support main
shaft.

2. Set up dial indicator on transmission case using
tool, J-1465 (Fig. 298).

Fig. 298—Checking Main Shaft End Play

3. Insert screw driver between front clutch drum
and center bearing cap, holding the front planet
unit forward.

4. Move main shaft back and forth (Fig. 298). End
clearance should be .004” to .015”. Be sure to get
just float.

NOTE: If end clearanee is outside limits,
disassemble and install correct selective
washer in counterbore of output shaft.

—— eadiias
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DRIVEN TORUS
SNAP RING

Fig. 299—Installing Driven Torus Snap Ring
on Main Shaft

5. Remove screw driver from between front clutch
drum and center bearing cap.

6. Remove dial indicator and main shaft end play
guide.

7. Install snap ring in groove on main shaft (Fig.
299).

8. Install new rear bearing retainer oil seal using
tool J-1354 (Fig. 300).

Fig. 300—Installing Rear Bearing Retainer Oil Seal

NOTE: Lubricate rubber portion of seal
with Lithium Soap Grease and felt por-
tion with Hydra-Matic fluid before in-
stalling.

9. Apply sealing compound (Permatex No. 3, Avia-
tion Form-A-Gasket Cement) to outside of seal
against rear bearing retainer.

10. Install rear bearing retainer seal shield using
tool J-1354.

INSTALL GOVERNOR AND REAR
PUMP ASSEMBLY

1. Before installing the rear pump, make certain
the pump to case mating surface is entirely free of
nicks or burrs, and that both attaching bolt holes in
the case have a good chamfer.

2. Position the large round governor weight to the
front of transmission and locate one reverse drive
flange attaching bolt up to provide clearance for
pump and governor assembly to slide into transmis-
sion case.

3. Slide the pump and governor assembly into
position in case (Fig. 301).

GOVERNOR AND
REAR PUMP ASSEMBLY

Fig. 301—Positioning Rear Pump and Governor
Assembly
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INSTALL FRONT AND REAR SERVOS

1. Install front pump delivery pipe in front pump
body (Fig. 302).

2. Position front servo with piston stem in slot on
end of front band; place servo on front pump de-
livery pipe; push servo into position against case.

3. Enter front servo attaching bolts and lock
washers. Do not enter more than 2 or 3 threads.

4. Enter rear pump discharge pipe into passage in
front servo and rear pump (Fig. 303).

FRONT PUMP DELIVERY PIPE

Fig. 302—Installing Front Pump Delivery Pipe

5. Place rear servo in position, engaging rear band
strut with actuating lever while entering oil transfer
pipe from front servo.

6. Enter rear servo attaching bolts, then tighten
all four servo attaching bolts to 23-28 ft. Ibs. torque.

7. Enter rear pump bolts and tighten.

8. Install dial indicator and check governor runout
at tower about 14” from the end of the governor
(Fig. 304). Runout should not exceed .005”. If run-

MOUNT DIAL INDICATOR
ON PARKING BRAKE BRACKET
ATTACHING BOLT

Fig. 305—Checking Drive Flange Runout




ASSEMBLY INTO CASE 147

out exceeds .005”, rotate governor 180° on flange and
recheck. If runout still exceeds .005”, check flange
runout at a point 74” from edge of shaft (Fig. 305).
If flange runout is less than .002”, replace governor.
If runout of drive flange exceeds .002”, correct con-
dition by replacing one or all of the following parts:
governor drive flange, gear set or complete rear oil
pump assembly.

9. Install front pump intake pipe to front pump,
using a new gasket and new attaching bolt locks
(Fig. 306). :

CAUTION: Do not drop gasket, bolts or
lock plates into case.

10. Tighten front pump intake pipe bolts to 10-12
ft. 1bs. torque. Bend locks up against flat side of
bolts.

11. Tighten two front pump attaching bolts to
10-13 ft. 1bs. torque.

ADJUST FRONT BAND

1. Remove the pipe plug from front servo, using
a %" six-point socket. Loosen “hex” adjusting screw
of gauge J-1693, until approximately 14” of threads
are exposed above gauge body. Install gauge, tighten-
ing by hand only (Fig. 307).

NOTE: Before making band adjustment,
be sure anchor is seated on adjusting
screw and the band is centered on drum.

2. Tighten the “hex” adjusting screw with fingers
until the stem of gauge is felt to just touch piston in
front servo.

3. Using a wrench, tighten “hex” adjusting screw
six complete turns from the point where it was felt
by hand that stem just touched piston.

4. Tighten front band adjusting screw until knurled
washer on top of the band adjusting gauge is just
free to turn.

5. Hold band adjusting screw and tighten band
adjusting screw lock nut securely to 40-50 ft. Ibs.
torque.

6. Loosen “hex” adjusting screw at least six full
turns and remove gauge. Install and tighten pipe

plug.

FRONT PUMP
INTAKE PIPE

Fig. 306—Installing Front Pump Intake Pipe

KNURLED WASHER 4" HEX. ADJ. SCREW

GAUGE J-1693

FRONT SERVO

Fig. 307—Adjusting Front Band
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Fig. 308—Adjusting Rear Band

ADJUST REAR BAND

1. With rear band centered on drum, tighten band
adjusting screw until actuating lever contacts face of
gauge J-5071 (Fig. 308).

CAUTION: Do not go beyond adjust-
ment. If adjusting screw is accidentally
turned beyond adjustment, loosen two
or three turns and repeat adjustment.

2. Hold band adjusting screw and tighten adjust-
ing screw lock nut to 40-50 ft. 1bs. torque.

INSTALL VALVE BODY AND PARKING
BRAKE BRACKET ASSEMBLY

1. Remove parking brake pawl support bolt from
case. This bolt was previously installed to insure
alignment of threads.

2. Install parking pawl into position in case but
let pawl slide down as far as possible. Do not install
parking brake pawl support bolt.

3. Place the chamfered side of the oil delivery
sleeve over end of governor and press gently on, guid-
ing rings into the oil delivery sleeve (Fig. 309).

4. Install parking blocker piston spring, piston
release spring stop and start bracket to case bolts
into case (Fig. 310). Loosen rear pump attaching
bolts.

GOVERNOR
OIL DELIVERY
SLEEVE

/

Fig. 309—Installing Parking Brake Bracket
Assembly

5. Install roller on parking brake pawl crank,
raise pawl to position and install parking brake pawl
support bolt. Tighten bolt to 23-28 ft. lbs. torque.
Bend lock plate over flat of bolt.

6. Install reverse clutch pipe with “L” end in rear
of transmission case and install three oil delivery
pipes into parking brake bracket.

7. Install parking pawl return spring over inside
oil delivery pipe (hook outward) and hook other end
over parking brake lever pin.

8. Install control valve assembly over three oil
delivery pipes and reverse clutch pipe and start bolts
(Fig. 311). Press valve body and bracket assembly
against case. Torque valve body bolts to 6-8 ft. 1bs.

9. Install pressure regulator reverse oil pipe.

PISTON RELEASE
SPRING STOP

Fig. 310—Installing Parking Blocker Piston
Spring and Piston Release Spring Stop
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REVERSE
CLUTCH PIPE

Fig. 313—Checking Parking Blocker Return
Spring Stop (Early type)

CHECKING PARKING BRAKE BRACKET
TO GOVERNOR ALIGNMENT

1. With governor alignment tool, J-4731, in place
(Fig. 312), tighten the rear pump bolts and parking
brake bracket bolts. Tool should rotate freely, and
governor should rotate freely as much as gear back-
lash allows. If tool is tight, loosen parking brake
bracket bolts, and shift bracket to position where
alignment tool will rotate freely. Tighten parking
bracket bolts and check to see that tool still rotates
freely.

2. Check position of the parking blocker return
spring stop if early type spring stop is used. Spring
seat surface of early type stop should be 14” to 174"
from the face of the parking brake bracket assembly
(Fig. 313). This measurement should be 54” when
the late type parking blocker return spring stop is
used.

INSTALL PRESSURE REGULATOR
ASSEMBLY AND PRESSURE LINE PLUG

1. Place a new gasket over pressure regulator plug.

2. With pressure regulator valve and guide assem-
bled into spring, locate valve on seat in front pump
(Fig. 314).

3. Apply pressure on regulator plug and tighten in
transmission case to 40-50 ft. 1bs. torque.

4. Apply sealing compound (Permatex No. 3, Avi-
ation Form-A-Gasket Cement) to threads of oil pres-
sure line pipe plug and install plug between band
adjusting screws, using 74" six-point socket.

PRESSURE REGULATOR
VALVE ASSEMBLY

Fig. 314—Installing Pressure Regulator Valve
Assembly
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INSTALL SIDE COVER AND
OUTER SHIFT LEVER

1. Place a new gasket‘ on side cover and retain in
place with petrolatum.

2. Position side cover and gasket assembly over
manual shaft.

3. Start side cover attaching bolts with copper
washers in lower 5 holes and those with lock washers
in remaining holes and tighten finger tight. Shift
cover to centralize manual shaft in hole and tighten
bolts to 10-12 ft. 1bs. torque.

4. Install outer shift lever. Tighten clamp bolt to
10-13 ft. 1bs. torque.

INSTALL TRANSMISSION OIL
SCREEN AND PAN

1. Slide oil screen over front pump intake pipe and
position over rear pump intake pipe.

2. Place new oil pan gasket on transmission case.
3. Position oil pan over gasket.

4. Start attaching bolts with lock washers to line
up pan. Then tighten bolts to 10-13 ft. lbs. torque.

5. Install new oil pan drain plug gasket and tighten
plug to 35-45 ft. 1bs. torque.

INSTALL REAR FLYWHEEL HOUSING
AND TORUS MEMBERS

1. Position rear flywheel housing on front of trans-
mission, and install attaching bolts and lock washers.
Tighten to 40-50 ft. 1bs. torque.

2. Install torus cover on splines of front drive gear.
Push on cover evenly, without rocking, to prevent

damage to oil seal and rings.

3. Install drive torus on splines of front planet car-
rier and install snap ring.

4. Install driven torus on main shaft against main
shaft snap ring.

5. Move shift lever (inner) into reverse position.

6. Install a new main shaft nut lock plate with
ear over flat on torus hub and install main shaft nut
(1%g” socket). Tighten to 50-60 ft. Ibs. torque.

7. Bend lock plate up against nut.

8. Install oil level indicator.

SERVICE CRAFTSMAN NEWS REFERENCE

News News Page
Year No. No.
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INSTALLING HYDRA-MATIC TRANSMISSION

1. Thoroughly clean face of flywheel. Make sure
clutch pilot bearing is staked in crankshaft.

2. Place a new gasket on face of flywheel. To pro-
vide a good seal it is very important that the gasket
be in perfect condition and that the flywheel be free
of burrs. Gasket should be held in place with petro-
latum. Do not use shellac or any other sealer.

3. Line up flywheel with one of the dowel pins
approximately 4” below left side of front flywheel
housing so transmission main shaft can pass between
two flywheel to crankshaft bolts.

4. Install pilot bearing spacer on end of main shaft
(Fig. 315).

Fig. 315—Pilot Bearing Spacer on End of
Main Shaft

5. Lift transmission into position, using a hydraulic
floor jack with tool J-2808 attached and with handle
toward rear of car. While lifting transmission, guide
main shaft pilot into pilot bearing in crankshaft.

CAUTION: Tool J-2808 must be securely
fastened to jack pad to prevent slipping.

6. Position torus cover so that blue markings on
flywheel dowel and torus cover (or punch marks on
dowel and torus cover) correspond.

7. Push transmission forward until dowels of rear
flywheel housing engage holes of front housing. In-
stall and tighten six rear housing attaching bolts and
lock washers. (The lower two bolts on each side of
the rear housing also hold the rear engine mounting

to housing. Install mountings with these bolts.) Re-

. move hydraulic jack.

8. Raise engine approximately 15" above its nor-
mal height to permit installation of cross member.

9. Tap cross member into place between frame
side rails, making sure it is installed in the correct
position. (The rear edge of the cross member is cut
away slightly along the bottom edge to give ample
clearance for the transmission oil pan.)

10. Install six cross member to side rail attaching
bolts. Position reinforcing plates over bolts, install
lock washers and nuts and tighten.

11. Lower engine, making sure mountings seat
properly on cross member. Remove jack and wooden
block from beneath engine oil pan.

12. Position reinforcing plates over engine mount
to cross member bolts. Install lock washer and nuts
and tighten.

13. Install 30 torus cover to flywheel attaching
bolts with lock washers finger tight.

NOTE: Torus cover to flywheel bolts are
alloy steel. No substitutes should be used.

14. Tighten torus cover to flywheel bolts as follows:
a. Tighten two bolts adjacent to dowels 12-15 Ib.
ft. torque (Fig. 316).

b. Tighten two bolts located 90° to dowels 12-15
1b. ft. torque.

c. Tighten all bolts in rotation to 20-25 1b. ft.
torque.

d. Tighten all bolts in rotation to 25-30 ft. lbs
torque.

Fig. 316—Tightening Torus Cover to F lywheel
Bolts with Torque Wrench
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15. Tighten torus and oil pan drain plugs.
16. Install flywheel housing bottom cover.

17. Install crankcase ventilator outlet pipe and
tighten exhaust pipe bracket.

18. Connect shift control rear rod to outer shift
lever.

19. Install outer throttle control lever.

20. Connect speedometer cable and housing to
transmission.

21. Install hand brake cross lever and connect hand
brake cables.

22. Install lower heater pipe and remove clamps
from heater hoses. Connect heater pipe support

bracket to cross member.
23. Install propeller shaft.

24. Fill transmission with Hydra-Matic drive fluid.
Follow instructions in “Minor Repairs” section, page
57.

25. Test main line oil pressure according to in-
structions on page 157.

26. Install floor hole cover, mat and accelerator
pedal.

27. Adjust throttle and shift control linkage. See
instructions in “Adjustments on Car” section, page
49.

28. Remove car from stands.

SERVICE CRAFTSMAN NEWS REFERENCE
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TROUBLE DIAGNOSIS AND TESTING
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The procedures contained in this section are for
use when testing a Hydra-Matic equipped car for
standard performance. Select the test required and
perform it in the manner recommended. This will
lead to accurate diagnosis of the trouble and mini-
mize the need for complete disassembly of the trans-
mission. Transmission oil must be checked and
Hydra-Matic fluid added, if required, before any
tests are conducted.

CHECKING OIL LEVEL

1. Set selector lever in N position and apply hand
brake. Start engine and allow it to idle continuously
for a minimum of two minutes until oil is warm.

2. Roll back right side of floor mat and remove
inspection hole cover in floor pan directly over trans-
mission oil level indicator.

3. Remove all gravel, sand or lint from floor and
around oil level indicator before removing indicator.

4. Remove and wipe indicator and re-insert.
5. Remove indicator and note reading.

NOTE: Engine must be running at idle
speed while fluid level is being checked.

ROAD TEST USING HYDRA-MATIC
DIAGNOSIS GUIDE

The Pontiac Hydra-Matic Diagnosis Guide (Fig.
317) provides a uniform and systematic trouble
diagnosis which is both accurate and thorough. Dur-
ing the road test place a check mark in the space
provided after the various conditions when encoun-

tered. The information under “Diagnosis of Malfunc-
tions” (page 158) gives more specific instructions for
some of the conditions which may be encountered.

The normal speeds at which the shifts should take
place and the Stall or Torque test specifications are
listed on the back of the Diagnosis Guide (Fig. 318).

Instructions for using the Diagnosis Guide are
printed on the inside of the cover of the pad (Fig.
319).

The letters in the column of the Diagnosis Guide
headed “Possible Causes” refer to the units listed in
the “Legend”.

FOLLOW THE INSTRUCTIONS
PERFORM A COMPLETE DIAGNOSIS

REMEMBER

75% of all troubles can be corrected by external
adjustments and oil level—over 809, of remainder
of troubles can be corrected with the transmission
in the car.

Test Route

A predetermined test route should be established
to save time and permit comparison of different cars
over the same route. Where possible the route should
be laid out to include a hilly section to test for open
throttle upshift, slippage and throttle downshifts, a
level section for testing upshift points and a quiet
section for testing for noise. When a chassis dyna-
mometer is available, it may be used as a substitute
for the road test.
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PONTIAC HYDRA-MATIC DIAGNOSIS GUIDE (1948-1951)

Date Mileage Trans. No. R.O. No.
Owner Tester
PRELIMINARY TEST
Bring fluid to proper level
Set engine idle at 365-385 RPM
Check oil pressure as outlined in Hydra-Matic Manual
OPERATING CONDITIONS
CONDITION* V8 e CONDITION Possible
auses Causes
Upshifts not normal (high— low— No drive or slipping in reverse only C-D-E-F-O
varies misses one or more shifts Drives in reverse only (after reverse
violent shifts ) B-F-H-J-R application) B-F-G-O
Slips in Ist, 3rd, and reverse (Front Band) D-F-L-M-U-V ["Reverse application during forward move-
Slips in 1st and 2nd only (Rear Band) D-F-N-U-V ment in Dr or Lo (1951) E-F-O
Slips in 2nd and 4th only (Front Clutch) R-T-U-V Low oil pressure E-H-K-Q-V
Slips in 3rd and 4th only (Rear Clutch) S-T-U-V Parking pawl will not engage when engine is
Slips in all speeds or no drive forward B-C-P-U-V shut off (1951) H
Improper throttle downshift B-C-F-J-Q Locks up on reverse coast (prior to 1951) C-E-F-N-Q
Engine speeds up, band apply rough B-E-M Clashes when shifted to reverse (prior to
Shifts above second in low range F.-J 1951) A-B-F-I-N-O
Rough downshift (coasting to stop) F-N Jumps out of reverse (prior to 1951) B
Excessive creeping A Ndey See Noise
Moves forward in reverse S Section
Cannot move lever to reverse (engine Ratching noise when shifted to reverse
running) (1951) H-J with car moving (1951) A-C-F-H
LEGEND
MINOR REPAIRS—Trans. in Car MAJOR REPAIRS —Trans. Removed from Car
A Engine Idle | Reverse Shifter Bracket P Fluid Coupling
B Linkage J Governor Q Front Qil Pump
C Oil Pressure K Rear Oil Pump R Front Unit
D Servo Bands L Front Servo S Rear Unit
E Pressure Regulator M Front Servo 4-3 Valve T Qil Delivery Sleeve
B Control Valve Assembly N Rear Servo U Restriction in Oil Circuit
G Manual Detent Lever O Reverse Unit \4 Excessive Leak in Qil Circuit
H Parking Brake Bracket (1951)

OIL LEAKS

WHERE NOTICED

POSSIBLE CAUSE

Between Flywheel & Crankshaft Flange

Loose Flywheel to Crankshaft Bolts, Loose Dowel, or Insufficient Sealer

Torus Cover and Flywheel

Flywheel to Torus Cover Gasket, Flywheel Sealing Area, Drain Plug or

Dampener Rivets

Front of Transmission

Front Pump Cover or Screws, or Front Oil Seal

QOil Pan

Oil Pan Gasket or Drain Plug

Side Cover

Side Cover Gasket or Screws, Throttle & Mcnuol Shoft Seals, Pressure

Line Plug

Rear of Transmission

Rear Oil Seal, Rear Bearing Retainer Gasket, Rear Bearing Retainer Bolts

NOISE

OCCURS UNDER FOLLOWING CONDITIONS

POSSIBLE CAUSE

Neutral and all Gears whenever engine is running

Front Qil Pump

Neutral only (disappears when shifted to drive)

Rear Unit Planetary Gears

Neutral, 1st and 2nd Speeds only

Rear Unit Planetary Gears

Neutral, 1st, 3rd, reverse speeds only

Front Unit Planetary Gears

Reverse Gear, Acceleration only

Reverse Unit Planetary Gears

Reverse Gear, Deceleration only

Rear Unit Planetary Gears

Metallic scraping at front of transmission

Excessive Backlash—Torus Members

Vehicle coasting 20 to 35 MPH, Engine not running & selector lever in neutral

Rear Oil Pump Gears

*See back of Sheet for INSTRUCTIONS covering

correct Shift Point

Fig. 317—Pontiac Hydra-Matic Diagnosis Guide—Front
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PONTIAC HYDRA-MATIC SHIFT POINTS IN M.P.H. (1948-1951)

UPSHIFTS
DRIVE RANGE LO RANGE
MINIMUM FULL MINIMUM FULL
SHIFT THROTTLE THROTTLE THROTTLE THROTTLE
1-2 5-7 10-15 No Shift* 19-24
2-3 10-13 27-35
3-4 14-18 55-70
*With control lever in Lo Range, V5 to 12 throttle, 1-2 shift will occur at approximately 16-21 MPH,
DOWNSHIFTS
DRIVE RANGE LO RANGE
CLOSED FULL CLOSED FULL
SHIFT THROTTLE THROTTLE FORCED .THROTTLE THROTTLE LOCKOUT
4-3 14-10 20-15 60-15
3-2 or 3-1
(P50, 51) -2
3-2 or 3-1
(D50, 51) 10-6
3-1
(1948-49) 8-4
3-2 12-9
2-1 8-4 6-3 14-10
4-2 48-40
STALL TEST
1400 TO 1600 UNDER 1400 OVER 1600
TEST CONDITIONS ENG. R. P. M. ENG. R. P. M. ENG. R. P. M.
With the engine at operating tempera- Poor engine perform- Transmission slippage or exces-
ture, set control lever in Dr position. NORMAL ance such as need of sive torus coupling slippage.
Fully apply hand and foot brake, and tune up, etc. (Do not hold throttle open.)
accelerate engine to wide open throttle.

Fig. 318—Pontiac Hydra-Matic Diagnosis Guide— Back




156

HYDRA-MATIC DRIVE

INSTRUCTIONS

for Using the

PONTIAC HYDRA-MATIC DIAGNOSIS GUIDE

1. Before testing the car with this guide, check the transmission fluid for proper level, with engine
running and its slow idle speed set at 365 to 385 R.P.M. (with gearshift control lever in “N” position).

Either of these items will cause many different irregularities in transmission operation.

2. While driving the car, be on the alert for any indications of any improper engine performance, If

any, correct them before making final diagnosis.

3. The shift points shown on the back of this guide are average and may vary slightly. One or two

miles per hour either way is no cause for adjustment as long as the shifts are smooth.

4. The causes for these irregular operating conditions are necessarily general, pointing to the major

assemblies. This permits the use of a concise one-page diagnosis form.

5. The various causes of any particular condition are listed in order of the trouble. Over one-fourth
of these can be remedied by external adjustments, and over three-fourths can be repaired with the trans-
mission in the car. Never order the transmission removed from the car until the “on car” repairs have
been completed, or until visual inspection of the transmission after removal of the oil pan and side cover
(oil sediment, excessive backlash, burned drums, etc.) definitely indicates the need for complete disas-
sembly., ALWAYS CHECK THE CAUSES IN THE SEQUENCE LISTED.

6. The only exception to step 5 occurs when two or more conditions have one common cause; then

fix that particular item first.

7. When checking linkage, always inspect rods and relay levers for wear as well as for proper ad-

justment, because worn linkage will never hold proper adjustment.
8. When checking for slippage, always use the “stall test” on the back of this guide.

9. Obviously, the value of this diagnosis guide will be lost unless it is used properly. After the sheet

has been filled out during the road test, the proper corrective measures for the repair order will be ap-
parent. The sheet should then be attached to the shop copy of the repair order and remain with it
throughout the shop, finally, accompanying it into the car records. This will enable the mechanic to

know what specific condition his work is to correct and will provide definite information for future

reference.

Fig. 319—Inside Cover of Diagnosis Guide



DIAGNOSIS AND TESTING 157

“STALL” OR TORQUE TEST

A “Stall” or Torque test may be made to deter-
mine engine and transmission performance. This test
must be used with moderation because considerable
strain is exerted on the drive line, differential gears
and axles. To perform “Stall Test” proceed as follows:

1. Start engine and warm up to operating tem-
perature.

2. Connect electric tachometer.

3. Set hand brake lever tightly and apply foot
brake firmly.

4. Place shift control lever in Dr position.
5. Depress accelefator pedal to floor.

Action here has placed transmission in first speed.
Brakes are applied, therefore the car cannot move.
Opening the throttle and speeding up the engine is
comparable to slipping a mechanical clutch, as the
driving torus is turning and trying to turn the driven
torus which is held stationary by the transmission
being in first speed and brakes locked.

The engine will speed up until the friction created
between the torus members equals the power output
of the engine. Engine efficiency will be noted by its
stall RPM which should be between 1400 to 1600
RPM.

a. If engine RPM is less than 1400 the engine is in
need of a tune-up.

NOTE: If transmission front planetary
unit is locked up, low engine RPM will
result. ‘

b. If engine continues to speed up to, or above
2000 RPM, it indicates that bands are not holding
properly or that there is slippage in fluid coupling
due to missing check valve, front pump relief valve,
or damaged torus members.

CAUTION: Extreme care must be used
in making this test. NEVER HOLD
THROTTLE OPEN MORE THAN ONE
MINUTE. If engine speeds up to 2000
RPM, close throttle immediately to avoid
possible damage to transmission.

Sometimes it is desirable to know which band is
slipping. After making tests with control lever in Dr
position, place lever in R position and test again. If
slippage still occurs, fault is with front band or re-
verse cones. If slipping does not occur, then slippage
is in the rear band.

Check Cause for Slipping Under “Stall Test”
1. Set hand brake lever tightly.

2. Start engine and run at a speed equivalent to
20 MPH for approximately 14 minutes. Then, with
engine IDLING, control lever in Dr range, check
the fluid level in the transmission.

3. See that fluid is at the ‘“Full” mark on the
indicator.

4. After level has been checked, shut off engine
and wait 10 minutes. Re-check fluid level with en-
gine shut off. If after 10 minutes, the fluid level in
the transmission has not raised more than 15 inch,
the driven torus check valve and front pump relief
valve are operating satisfactorily.

5. If check valve and relief valve are operating
satisfactorily, adjust bands and test car using Diag-
nosis Guide.

TESTING MAIN LINE OIL PRESSURE

Use pressure checking gauge J-2540 when checking
oil pressure in the Hydra-Matic transmission.

Due to the use of modulated main line pressure in
the D51 transmissions a different procedure will have
to be used on these transmissions than on the P51
transmissions.

Testing Main Line Pressure on P51
(6 Cyl.) Transmissions

1. Roll back floor mat and remove floor hole cover
over band adjusting screws.

2. Remove pipe plug from transmission case (be-
tween band adjusting screws) using a SIX-POINT
socket.

3. Screw fitting on gauge J-2540 into transmission
(Fig. 320).

4, Start engine and operate for several minutes to
warm transmission oil to normal operating tempera-
ture (150° to 200°F.). When the oil is thoroughly
warmed check pressure in N, Dr, and Lo positions.
Pressure should be between 75 and 90 lbs. at 1000
RPM and should be equal in all three positions.

5. With engine running at idle speed, approxi-
mately 375 RPM, note pressure indicated on gauge
with selector lever in Dr and Lo positions. Pressure
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Fig. 320—Checking Main Line Oil Pressure

should be 75 to 90 lbs. Then move lever to R position.
Pressure in reverse should be higher than the pressure
in either drive or low.

NOTE: When shift lever is moved to
reverse, pressure will momentarily drop
before the higher pressure reading.

6. If pressure checked satisfactorily in step 5, place
selector lever in reverse position and apply foot
brake. Accelerate engine to approximately half
throttle. The pressure should increase to at least
125 1bs.

Testing Main Line Pressure on D51
(8 Cyl.) Transmissions

1. Install pressure gauge on transmission as out-
lined in steps 1-3 above, and operate engine to thor-
oughly warm transmission oil.

2. Make Zero Throttle Pressure Test by road test.

a. Depress accelerator pedal to give a car speed
over 30 MPH in 4th speed.

b. Close throttle and note pressure gauge reading
when car speed drops to exactly 30 MPH. Gauge
reading should be between 45 and 72 1bs.

3. Make Full Throttle Pressure Test by road test
as follows:

a. With car moving forward approximately 25
MPH in 4th speed, depress accelerator to detent with-
out going into forced 4-3 downshift.

b. Note pressure gauge reading when car speed

reaches exactly 30 MPH. Gauge reading should be
between 75 and 105 1bs.

4. With engine running at approximately 375
RPM, note pressure indicated on gauge with selector
lever in Dr and Lo positions. Pressure should be
45 to 72 1bs. Then move lever to R position. Pressure
in reverse should be higher than the pressure in either
drive or low.

NOTE: When shift lever is moved to

reverse, pressure will momentarily drop
before the higher pressure reading.

5. If pressure checked satisfactorily in step 4, place
selector lever in reverse position and apply foot brake.
Accelerate engine to approximately half throttle.
Pressure should increase to at least 125 lbs.

DIAGNOSIS OF MALFUNCTIONS

Selector Lever Stuck In Reverse Position

Inspect detent plunger and detent control lever for
rough surfaces which may cause sticking (Fig. 321).
Sticking could also be caused by damaged parking
brake pawl crank. In this case it would be necessary
to replace parking brake bracket.

Check manual control linkage adjustment and
neutralizer switch adjustment.

Selector Lever Will Not Go Into Reverse

Inspect reverse blocker piston to see that it is not
stuck in lockout position and that the reverse blocker
piston spring is not broken or weak.

A governor G-1 valve stuck in the open position
will not permit the selector lever to go into the re-
verse position with engine running since governor
pressure holds the reverse blocker piston in the

PARKING BRAKE
BRACKET

BLOCKER
PISTON
RETURN
SPRING

PARKING
BLOCKER
PISTON

Fig. 321—Parking Brake Bracket Assembly
(Blocker pistons in lockout position)
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lockout position. Correct this condition by carefully
cleaning the governor assembly.

Broken governor ring or excessive ring gap or
groove clearance can cause main line pressure to leak
between the governor ring lands into the reverse
blocker piston oil circuit when engine is running.
Leak at this point could also be caused by defective
governor oil delivery sleeve, in which case the park-
ing bracket assembly would have to be replaced.

Selector Lever Hard to Shift

Disconnect gearshift control rod from transmission
outer shift lever and test linkage for free operation.
If linkage operation is normal, the binding condition
may be found in the manual control valve. Binding
of manual valve may be caused by:

1. Distorted outer valve body. This would require
replacement of the control valve assembly.

2. Front servo exhaust valve body may have been
set too close to the manual valve when attaching
screws were tightened. In this case loosen the attach-
ing screws and reposition the front servo exhaust
body in a position away from the manual valve.

3. If a binding condition still exists between the
manual valve and front servo exhaust valve the
- front servo exhaust valve spring retainer plug (Fig.
322) may be pushed in too far, preventing the valve
from having enough travel when the manual lever is
shifted from reverse to drive. This can be corrected
by carefully tapping the exhaust valve against the
plug to push it out slightly.

4. A binding condition may be caused by a rough
surface on the manual valve detent plunger or rough
surface in the notches of the control lever that con-
tacts the detent plunger (Fig. 321). To correct, re-
place detent plunger or detent control lever.

5. Side cover not properly centered over manual
shaft or manual shaft seals improperly installed.

Sticking Throttle Linkage

Check the carburetor throttle rod to make certain
it does not bind on the ball joint at the carburetor
end. Correct by loosening the rear lock nut and posi-
tioning the rod so it is properly centered over the ball.

Also make certain the transmission throttle rear
rod has not been twisted in a similar manner causing
a bind at the ball joint on the front end.

Check transmission throttle front rod to make cer-
tain it does not bind.

Lubricate linkage with light engine oil.

.062” HOLE

FRONT SERVO
EXHAUST VALVE

FRONT SERVO
EXHAUST VALVE
BODY

EXHAUST VALVE
SPRING RETAINER
PLUG

Fig. 322—Quter Valve Body (Manual lever
in reverse)

Slipping 2-3 Shift and Forced 4-3 Downshift

This condition may be caused by the 4-3 down-
shift valve sticking in the front servo or by omission
or incomplete installation of the 4-3 valve retainer
(Fig. 323). Check valve to make certain it is drilled
and operates freely and install retainer properly.

4-3 VALVE

4-3 VALVE RETAINER

Fig. 323—~Front Servo and 4-3 Downshift Valve
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No Drive In Reverse (Slipping)

Slipping condition in reverse or complete lack of
drive could be caused by the following:

1. Pressure regulator reverse oil pipe missing, re-
verse clutch pipe missing or reverse booster plug
missing from pressure regulator.

2. Front servo exhaust body spacer plate installed
backward.

3. Hole in front servo exhaust valve body to pres-
sure regulator pipe not drilled, necessitating new
front servo exhaust valve body.

4. Reverse oil line in valve body not drilled,
necessitating new control valve assembly.

5. Hole in case from pressure regulator reverse oil
pipe to pressure regulator not drilled. New case must
be installed to correct.

6. Low line pressure. Check for leak in circuit and
possible low pump output.

7. Stationary cone lock key missing, stationary
cone or cone clutch piston worn, or stationary cone
stretched out of shape when disassembled or as-
sembled.

No Drive In Reverse (Lock-up) When
Shifting from Dr to Lo to R

Remove valve body and thoroughly clean outer
valve body. Make sure .062” drilled hole (Fig. 322)
supplying oil for rear servo release is unobstructed.
If the hole is not drilled install a new control valve
assembly.

Reverse Application During Forward Movement
In Dr or Lo Range

Excessive leakage of oil into reverse apply circuit
while operating in Dr or Lo may cause the reverse
cone to engage, locking up the transmission. When
such a condition occurs check the transmission as
follows:

1. On D51 (8 cylinder) transmissions see that neo-
prene seal ring on pressure regulator plug is not
defective or damaged, allowing TV pressure to leak
into reverse booster passage. Replace seal if neces-
sary. See that TV plug is not loose in regulator plug
(.002” clearance). Replace regulator plug assembly
if excessive looseness is found.

2. On P51 (6 cylinder) transmissions make sure
the proper valve body has been installed. (See Fig.
205 for identification.) A D51 valve body on a P51
transmission will result in interconnection of TV and
raverse oils.

3. Check front servo exhaust valve (Fig. 322) for
proper fit in exhaust valve body (.002” clearance). If
too loose, front servo oil will leak past valve into
reverse apply circuit.

4. Check the detent retainer spacer to see that it
is not damaged allowing pressure to leak from the
end of the double transition valve into the reverse
apply circuit.

Ratcheting Noise When Moving Selector Lever
to Reverse with Car Moving

Ratcheting noise in the transmission when the
selector lever is moved to reverse while car is moving
forward 2 to 4 MPH is due to parking pawl trying
to engage external teeth of internal gear. This condi-
tion is usually the result of a sharp drop in line
pressure. The following procedure should be used
for locating and correcting the trouble:

1. Check engine idle and set to 365-385 RPM.
Excessively low engine idle speed may result in a low
enough pressure to allow the parking blocker piston
to release.

2. Check the parking blocker piston release spring
and release spring stop. The early type spring should
have a free length of 3%4”. (See Fig. 208 for identi-
fication.) Measurement from spring seat to face of
parking brake bracket (Fig. 313) should be 14” to
174,” on early type. Late type spring should have free
length of 114,”. Late type spring stop has a fixed
position since it is mounted with two bolts.

3. See that parking blocker piston (Fig. 321) is
free in its bore.

4. Examine reverse check valve located in detent
plunger retainer (Fig. 324). Valve should be firmly

TO REVERSE
CLUTCH PISTON

REVERSE CHECK VALVE

DETENT
PLUNGER
RETAINER

MAIN LINE
PRESSURE

Fig. 324—Reverse Check Valve in Detent
Plunger Housing
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riveted to housing. Bend check valve at base so free
end extends 14" above face of detent plunger hous-
ing, and make certain face of valve is flat against
spacer plate when installed. Hole in valve should
index with hole in spacer plate.

NOTE: The purpose of this reverse
check valve is to prevent a sudden mo-
mentary drop in pressure when shifting
to reverse.

If the selector lever is placed in reverse with the
engine idling, the sudden demand for oil to the
reverse cone may cause sufficient drop in main line
pressure that the parking blocker piston will recede
allowing the parking pawl to engage.

The reverse check valve overcomes this condition
since it retards the flow of oil to the reverse cone so
that the cone will fill slowly thereby not placing any
demand for oil on the line leading to the parking
blocker piston.

If, however, the pump has sufficient capacity to
maintain adequate pressure in the system, the line
pressure will lift the spring valve off its seat so that
the cone will fill quickly.

5. Check for excessive leak in oil circuit or low
pump output which would result in low main line
pressure.

Drives Only In Reverse After Reverse Application

This condition may be caused by reverse check
valve not indexed with the hole in the detent plunger
spacer plate or if the reverse check valve has no hole
in the free end. If the hole has not been punched
through it will be necessary to replace the detent
plunger retainer assembly.

Car Remains Locked In Reverse After
Reverse Application

In some instances the reverse clutch units may
remain locked together after the car has been driven
in reverse. This will cause the transmission to lock up
in Dr or Lo, while it works normally in reverse.

To correct this condition apply both foot and hand
brakes, place selector lever in neutral, increase engine
speed to approximately 1/3 throttle, then move
selectqr lever to Dr while engine is speeded up.

This condition may be found only on new cars and
will usually disappear with usage.

Parking Pawl Does Not Engage When Engine Is
Shut Off with Selector Lever In Reverse

Check parking pawl to be certain it does not bind
on parking pawl support bolt. See that parking brake
pawl crank is not damaged or binding in parking
brake bracket. A defective parking brake pawl crank
will necessitate replacement of parking brake bracket.
Check parking blocker piston and free up if sticking.

Inspect parking blocker piston return spring and
stop as outlined in step 2 under “Ratcheting Noise
When Moving Selector Lever to Reverse with Car
Moving”. A weak or broken spring will not release
the blocker piston and therefore the parking pawl
cannot move.

Low Oil Pressure, Slippage, Delayed
Erratic Upshifts

These conditions will result when one or both of
the 23” cup shaped passage plugs (Fig. 207) are
omitted from the parking brake bracket. These plugs
are not service parts and should never be removed.
If plugs are loose or missing, replace the bracket
assembly. A loose or missing plug in the oil passage
to the parking blocker piston will result in a drop in
main line pressure to about half of normal. If the
plug in the oil passage to the reverse blocker piston
is missing, governor pressure will drop causing de-
layed and erratic upshifting.

TESTING FOR FLUID LEAKS

If a transmission fluid leak is detected, the follow-
ing locations should be checked:

Transmission fluid leaks can be divided into two
groups, those which can be corrected without remov-
ing the transmission and those which require its
removal.

The first group includes:

1. Torus cover drain plug.
. Side cover bolts or pressure line pipe plug.
. Side cover at manual shaft seal.
. Oil pan bolts.

2
3
4
5. Oil pan drain screw.
6. Rear bearing retainer bolts and seal.
7

. Pressure regulator plug gasket.

Fluid leaks at any of the above points are easily
located and should be corrected no matter how slight
they may seem.
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Fluid leaks that require removal of the transmission 11,

from the car include the following. (See Fig. 325.) 12
13

8. Crankshaft to flywheel seal, dowel, and bolts. 14
9. Flywheel to torus cover. 15
10. Dampener rivets in torus cover. 16.

Front oil pump cover screws.
Front oil pump cover casting (sand hole).
Front oil pump cover oil seal.

. Front oil pump cover oil seal rings.
. Front oil pump cover to transmission case.

Sand hole in transmission case.

Fig. 325—Possible Points of Fluid Leaks
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Check for Fluid Leaks at Torus Cover
and Flywheel

1. Run engine until transmission fluid is at oper-
ating temperature.

2. Remove flywheel housing bottom cover.
3. Wipe fluid from flywheel and torus cover.

4. Place a clean piece of white or brown paper
under flywheel and transmission.

5. Start engine and run at approximately 800 RPM
for two minutes. :

6. Stop engine and examine paper for fluid leaks.

Fluid leaks, if present will be indicated by a fine
spray on the paper usually directly in line with the
leak.

Locating Fluid Leaks at Torus Cover and Flywheel

If fluid leaks are indicated, examine flywheel and
torus cover for fluid.

1. Fluid on the front face of the flywheel indicates
a leak at the crankshaft to flywheel seal, dowel, or
bolts. Remove transmission, remove flywheel, replace
seal, flywheel and dowel as outlined in Repair Sec-
tion, page 113.

NOTE: Do not confuse an engine oil
leak at the rear main bearing with a fly-
wheel fluid leak.

2. Fluid on the torus cover may be coming from
the front cover oil seal rings (14), the front cover oil
seal (13) or the dampener rivets (10).

3. If there is no fluid on either the flywheel or
torus cover, the leak is at torus cover to flywheel (9).

Tighten all bolts to 30 ft. lbs. torque and if leak
continues, it is due to a broken gasket or insufficient
or damaged sealing surface on the flywheel or torus
cover. If damage cannot be corrected, install new
parts.

If all parts ahead of the front of transmission are
dry and fluid leaks between flywheel housing and
transmission, the leak may be caused by—

a. Loose pump cover screws (11) or damaged cop-
per washers.

b. No sealer on pump cover screws.

¢. Sand hole in pump cover (12).

d. Poor seal between front cover and case (15).
To correct above cause of leak proceed as follows:

1. Remove transmission from car. Remove torus
members and rear flywheel housing from transmission.

2. If pump cover attaching screws are loose, it will
be necessary to remove the pump, remove the three
pump cover screws and the one pump body screw,
seal the screws with Permatex No. 3 cement and
tighten to 12 to 15 ft. lbs. torque. Damaged copper
washers should be replaced.

3. If pump cover screws are tight but have no
sealer remove the pump and reseal all screws. Tighten
to 12 to 15 ft. Ibs. torque. Damaged copper washers
should be replaced.

4. If a sand hole is present in pump cover casting,
replace complete front pump assembly.

5. The front pump cover should protrude .003”-
.015” out of transmission case with pump cover
gasket in place. If pump cover protrudes less than
.003”, add a pump cover gasket to allow the cover
to protrude within limits.

TESTING FOR NOISES

Hydra-Matic transmissions are relatively quiet in
operation. However, they do make a certain amount
of noise, as will any such unit when operating. One
should become familiar with these before testing the
transmission for noise. Tune the engine to run
smoothly before testing for noise.

FRONT OIL PUMP NOISE

When noise is present it may be heard as a sharp
shrill whine and is most noticeable when pump is
under load. The pitch is steady when driving car and
does not change like differential noise.

Front pump whine may be heard with shift control
lever in NEUTRAL and engine speed increased. To
make a systematic check for front pump noise pro-
ceed as follows:

Test for Front Oil Pump Noise

1. With engine idling, shift control lever in neutral,
listen for whine.

2. Raise engine speed gradually. Front pump
whine, if present, may be more pronounced at a
certain engine speed.

3. Start the car in motion and increase car speed
so that engine speed will be the same as when the
whine was most pronounced. The front pump (if
noisy) will again be heard at the same engine speed
as when the car was standing.

4. Drive the car 25 MPH to 35 MPH; listen to
pump whine.
a. Turn ignition key off.

b. Quickly move the shift control lever into the
neutral position.
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Front drive gear
Front pump cover
Front pump body
Oil seal

bl

5. Pump drive gear
6. Pump driven gear
7. Relief valve

8. Relief valve spring

Fig. 326—Front Oil Pump (Disassembled view)

If whine was heard while shifting through all
speeds, being loudest between 25 MPH to 35 MPH
and disappeared when ignition was turned off (shift
control lever in neutral), the front pump is at fault.

NOTE: Front pump noise is usually
caused by the ends of the teeth on the
drive gear interfering with the crescent,
or by the omission of a %" drill spot
from the face of the pump cover.

REAR UNIT PLANET GEAR NOISE

Noisy rear planet gears may be heard as a low
growl on idle which increases to a very high-pitched
whine when engine speed is increased (shift control
lever in neutral).

Test for Rear Unit Gear Noise (Car Standing)

1. Drive car to a reasonably quiet spot. Stop car.
2. Move shift control lever into neutral position.
3. Listen for noise with engine idling.
4. Accelerate engine to higher speed.

Rear planet gear whine will increase to a very high
pitch as engine speed is increased.

Test for Rear Unit Gear Noise (Car In Operation)
1. Move shift control lever into Lo range position.

2. Drive the car until transmission shifts into 2nd
speed.

3. Accelerate and decelerate in 2nd speed. Rear
planet gear noise will follow car speed and if present
will be very noticeable in second gear.

NOTE: Open the front door and listen.
Rear planet gear noise will seem to be
transferred down the propeller shaft.

4. Move the shift control lever back into the Dr
range position and again accelerate through the gears.
Rear planetary whine, if present, will be heard in 1st
and 2nd speed, and will disappear after transmission
shifts into 3rd or 4th speed (rear unit is then in direct
drive).

NOTE: Where no objectionable low
growl in neutral is heard while engine
is idling and only a very slight whine
is heard when engine speed is increased,
which disappears when shift lever is
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Fig. 327—Rear Planet Gears

placed in the Dr range position, no
attempt should be made to eliminate
the slight whine.

The three units responsible for rear
planetary noise are the center gear on
the main shaft, rear planet pinions on
the output shaft and the rear unit
internal gear.

FRONT UNIT PLANET GEAR NOISE

Front unit planet gear noise is similar to front
pump noise, but of a higher pitch. To test for front
planet noise, start the engine, place the shift control
lever in Lo range position. Start the car in motion.
If front planet gears are noisy, whine will be heard
in first speed and disappear after transmission shifts
into second speed. The cause is probably worn or
nicked planet pinion gears, center gear, front drive
gear, worn pinion needle bearings, or thrust washers.

REVERSE PLANET GEAR NOISE

Reverse planet gear noise, if present, will be heard
in reverse, only when car is under ACCELERA-
TION. In this case noise is in the reverse planet
assembly.

NOTE: Due to the ratio of the reverse
gears and engine speed when accelerat-
ing in reverse, it is doubtful that reverse
gear noise will ever become objection-

able.

NOTE: Reverse noise on DECELERA-
TION ONLY, is caused by noisy rear
unit planet gears (see rear unit planet
gear noise).

i

L REVERSE PLANET
CENTER GEAR PINIONS

A REVERSE
INTERNAL GEAR

Fig. 328—Front Planet Gears

Fig. 329—Reverse Planet Gears

SCRAPING TORUS MEMBERS

Scraping torus members can be identified by a
metallic scraping at the front of transmission. If this
noise is present it may be caused by:

1. Main shaft nut not tightened.

2. Main shaft nut lock plate broken or not bent
over. Either one of the above conditions may permit
the driven member to strike the flywheel.

REAR OIL PUMP NOISE
(Cross Drive Noise)

Rear oil pump noise may be heard as a high
pitched whine much like light axle noise, but not
sensitive to throttle opening, drive, float and coast.

Rear oil pump whine in most cases will be heard
at 20 to 35 MPH. It is seldom heard below 20 MPH.
Rear axle whine may be audible at other speeds.
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Tests for Rear Oil Pump (Cross Drive) Noise

1. Drive the car to determine at what speed noise
is heard.

2. After noise is first heard, increase car speed
approximately 10 MPH above that point.

3. Move control lever to neutral, turn off the igni-
tion and coast down through the range in which noise
was heard.

NOTE: With the ignition off, the front
oil pump is not running. If noise is still
present and was not sensitive to engine
speed the noise is in the rear oil pump.

If there is any doubt between axle noise and rear
oil pump noise, the following test will eliminate the
rear axle:

1. Remove propeller shaft.

2. Lift right corner of front floor mat.

3. Remove transmission oil level indicator.
4. Place shift lever in Dr range position.

5. Run engine to a speed where transmission shifts
into 4th speed.

If noise is in the rear oil pump it will be heard at
approximately the same speedometer reading as when
road testing the car. This test definitely eliminates
the rear axle.

Inspection of the bronze drive gear can be made
without removing transmission from car.

1. Remove rear oil pump and governor assembly
as described in “Minor Repair” Section (Page 57).

2. Examine bronze drive gear for deep running
groove on drive side of gear. If drive side of gear
shows a deep running groove, remove and disassemble
reverse unit assembly and replace the bronze gear as
per instructions in “Repair” Section (Page 113).

Test for Rear Oil Pump Inner Gear Noise

Rear pump inner gear noise is similar to cross
drive noise but is heard in the form of a low growl
and is usually heard at speeds above 35 MPH. If
rear pump inner gears are noisy, the bushings may
be worn, permitting gears to contact bores in pump
body. In this case a new pump will need to be in-
stalled. See “Minor Repair”’ Section (Page 57).

P

1. Governor body
2. Rear oil pump body

3. Oil pump driven gear
4. Oil pump cover

Fig. 330—Rear Oil Pump (Disassembled view )
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TEST FOR BROKEN REAR SERVO
CHECK VALVE

When the rear servo check valve is broken, the
3-2 shift is rapid and produces a severe clunk.

1. With the engine idling (365 to 385 RPM) move
shift control lever from neutral to the Dr range
position. A broken check valve will cause rapid rear
band application causing the car to lunge forward.

2. With transmission cold, drive car to a speed
where transmission shifts into 4th (direct).

3. Coast to a stop. When the transmission is cold
no objectionable clunk will be noticeable during the
3-2 downshift.

4. Apply hand brake and foot brake.

5. With shift lever in Dr range, speed up engine
for approximately one minute to heat up oil in
transmission.

6. Make the same test as outlined under 2 and 3.

If the 3-2 shift occurs at above 8 to 4 MPH and
is severe, causing objectionable clunk, a broken rear
servo accumulator check valve spring is indicated.

No attempt should be made to eliminate a slight
bump felt only when the transmission is cold and
which disappears when the transmission is warm.
See “Replacement of Rear Servo Accumulator Check
Valve” in “Repair” Section (Page 115). If accumu-
lator check valve is not broken check tightness of
rivet. If rivet is loose replace valve and rivet as in-
structed in “Repair” Section. Check for free oper-
ation of plunger in body. If sticky, free up plunger.

TEST FOR MISSING OR STICKING
TORUS CHECK VALVE OR FRONT
PUMP RELIEF VALVE

A missing or sticking torus check valve will cause
the engine to speed up excessively when starting
away after the car has been standing. A similar effect
will be produced by the omission of a front pump
relief valve or relief valve spring, or by the relief
valve being stuck in the open position.

Determine the effectiveness of the torus check
valve and pump relief valve by checking the rate at
which fluid drains back from the coupling into the
" transmission.

1. Set hand brake lever tightly.

2. See that fluid is at the “Full” mark on the in-
dicator as outlined on Page 153.

3. After level has been checked, shut off engine
and wait 10 minutes. Recheck fluid level with engine
shut off. If after 10 minutes, the fluid level in the
transmission has not raised more than 14 inch, the
check valve and relief valve are operating satis-
factorily. Should oil level be raised more than 15”,
the check valve or relief valve is not operating satis-
factorily and should be replaced.

TESTING COMPLETE TRANSMISSION
WITH AIR PRESSURE

The following procedure outlines a method for
testing a Hydra-Matic transmission in the car by
use of air pressure applied with a special gun to the
transmission case passages which are reached after
removing the control valve body and reverse clutch
pipe. It is to be considered as a further step in
diagnosis over and above the Diagnosis Guide. The
Diagnosis Guide must first be used to bring out pos-
sible causes of difficulty and then proceed to confirm
the cause®of malfunction. While primarily designed
to allow checking before removing the transmission
from the car, the procedure applies equally well to
checking a transmission assembly on the bench.

Test Procedure

Remove bottom pan (after draining oil), oil screen,
side cover pan, control valve assembly, and reverse
clutch pipe. Using blow gun, tool J-4353-1, connected
to approximately 80 lbs. per sq. in. air pressure, and
referring to passage identification illustration in Fig.
331, carefully check each passage in sequence, observ-
ing operation of unit actuated and presence of any
unusual leakage.

1. Front Clutch Apply

Air pressure applied into passage “1” should actu-
ate front clutch. As pressure is intermittently applied,
movement of the clutch piston should be audible and,
in most cases, can be felt by holding front drum
firmly with free hand.

If an unusual amount of air is escaping around
oil delivery sleeve area, another check at this point
must be made after servos are removed to observe
more clearly the exact point of leakage.

If a fog of oil is emitted from inside of front unit
drum assembly accompanied by the escape of great
amount of air, leak is probably due to a faulty front
clutch annular piston seal.

Leakage from any other drilled passages in side of
transmission case, while pressure is applied at point
“1”, is an indication of a faulty transmission case or
oil delivery sleeve allowing pressure to “short circuit”
between passages.
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Front clutch apply
Front band apply
Front band release
G-1 to 4-3 valve
Rear band release
Rear clutch apply

VA WN -

7. Compensator to front and rear
servos

8. Main line pump feed*

9. Pressure to top of case for gauge

10. Exhaust port for valve body
11. Reverse cone clutch apply

Fig. 331—Passage ldentification for Checking

2. Front Band Apply

Air pres'sure applied into passage “2” should actu-
ate the front servo and apply band with no unusual
escape of air. Observe area around flat surface of
servo body that rests on case. No appreciable escape
of air should be present at this location.

A small amount of leak from exhaust hole for 4-3
valve and from hole “3” is permissiblé. However,
leak from hole “3” should not be an open blow-by
but only the amount that would leak past servo apply
piston ring gap.

3. Front Band Release

Air pressure applied into passage “3” will not actu-
ate servo because apply piston is held in released
position by retracting spring. However, there should
be no unusual escape of air between servo body and
transmission case or around joint between servo band
release cylinder and servo body, except that which
would normally leak past servo release piston ring gap.

4. Governor (G-1) to 4-3 Valve

Air pressure applied into passage “4” normally
leaks around wire retainer of 4-3 valve. No air should
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escape between servo body and transmission case or
from any other passages on side of case except pos-
sibly a very small amount from passage “2” (front
band apply).

5. Rear Band Release

Air pressure applied into passage “5” should release
rear servo and band. A small amount of air will
escape through piston ring gaps, but this would not
indicate enough leakage to impair normal servo
operation. See that no appreciable amount of air
escapes between servo body and case. A very small
amount of air may be emitted from passage “7”, but
there should be no leakage from any other passage.

6. Rear Clutch Apply

Air pressure applied into passage “6” should actu-
ate rear clutch. As pressure is intermittently applied,
movement of the clutch piston should be audible and,
in most cases, can be felt by holding rear drum firmly
with free hand.

If an unusual amount of air is escaping around oil
delivery sleeve area, another check at this point must
be made after servos are removed to observe more
clearly exact point of leakage.

If a fog of oil is emitted from inside rear unit drum
assembly, accompanied by escape of a large amount
of air, leak is probably due to a faulty rear clutch
annular piston seal.

Leakage from any other drilled passage in side of
transmission case while pressure is applied at point
“6” is an indication of faulty transmission case or oil
delivery sleeve allowing pressure to “short circuit”
between passages.

7. Compensator to Front and Rear Servos

Air pressure applied into passage “7” should actu-
ate rear servo to tighten rear band which is applied

by spring pressure, and actuate front servo to apply
front band. No appreciable amount of air should
escape from either front or rear servo, or any other
passages on side of case except that which might
escape through piston ring gaps.

8. Main Line Pump Feed

Air pressure applied into passage “8” will result
in a large amount of air and oil blowing out from
front side of front drum assembly. This blow-by is
emitted from rear side of front pump and is normal.
While air pressure is applied to point “8”, observe
closely other passages on side of case for slightest
amount of escaping air or oil bubbles which would
be an indication of interconnected passages due to
faulty case.

9. Pressure Gauge Hole to Top of Case

Air pressure applied into passage “9” should pro-
duce no leak whatever if plug is in place between
band adjusting screws.

Observe other passages for escaping air indicating
interconnecting passages due to faulty case.

10. Exhaust Port for Valve Body

Air pressure applied into hole “10” should be a com-
plete blow-by to inside of transmission case. Remove
blow nozzle and visually inspect this hole to be sure
that it is completely open for its full diameter to the
inside of the case. A partial obstruction of this pas-
sage can cause poor shift conditions.

11. Reverse Cone Clutch Apply

Air pressure applied into passage “11” should actu-
ate the reverse cone clutch with no unusual escape of
air. As pressure is intermittently applied movement
of the reverse internal gear can be felt as the cone
clutch is applied and released.
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SPECIAL HYDRA-MATIC TOOLS

No. on Tool
Tllust. No. Tool Name
1 J-2183 Governor Flange and Pump Riveting Set
2 KMO-630  Snap Ring Pliers e
3 J-2170 Front Pump Cover Oil Seal Installer
4 J-2540 Pressure Checking Gauge
5 J-1354 Rear Bearing Retainer Qil Seal Installer
6 J-4353-1 Blow Gun Assembly
7§ J-5071 Rear Servo Gauge
8 J-1693-A Front Servo Gauge
9 J-1575 Snap Ring Pliers
10 J-2184-A  Front Pump Holder and Socket Set
11 J-2807 Throttle Lever Bending Tool
12 KMO-629 Tension Wrench, 0-50 lbs.
13 J-1537 0il Delivery Sleeve Ring Compression
14 J-2173 Front Drum Spacer
15 J-1636-SA-5 Transmission Lifting Eye Bolt
16 J-2544-A Linkage Adjusting Pin Set
: B J-2174 Rear Clutch Hub Retainer Bracket
18 J-2545 Throttle Lever Checking Gauge
19 J-2587 Main Shaft End Play Guide
20 J-1465 Dial Indicator Extension Rod
21 KMO-30 Dial Indicator Set
22 J-2681-A Servo Band Adjusting Tool
23 J-2586 Torus Cover Hub Checking Fixture
24 J-2774-16  Drill Bushing (%3”)
25 J-2774-12 Bushing Plate
26 J-2774-17 Reamer Bushing (33/64")
27 J-2774-15 Reamer
28 J-2774-14  Centering Arbor
29 J-2774-1 Remover Adapter
30 J-2774-13 Dowel Driver
31 J-2808 Transmission Remover and Replacer
32 J-2187 Planet Carrier Holder
33 J-2541-A Transmission Holding Stand
34 J-4731 Governor to Sleeve Alignment Tool
35 J-4670 Clutch Spring Compressor

36 J-4752 Reverse Piston to Drum Installing Tool
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SPECIFICATIONS

CONTENTS OF THIS SECTION

Recommended Torque Tightness for Bolts. ............................

Thrust Washer Identification

General Specifications ... ...

RECOMMENDED TORQUE TIGHTNESS FOR BOLTS

Thread Torque

Location Size Ft. Lbs.
Internal Gear to Rear Drum....... #10-24 34
Front Body to Inner Body . . ...... #10-24 3-4
Outer Body to Inner Body . . ...... #10-24 3-4
Rear Cover to Inner Body......... #10-24 3-4
Front Body Plate to Body......... #10-24 34
Front Plate to Outer Body . ....... #10-24 34
Governor Bushing Retainer to

GovernotBedy - -.. ... v #10-24 3-4
Detent Retainer to Outer Valve Body.#10-24 34
Front Servo Assembly............ 14 Pipe  6-7
Tortis Cover Drain ... ... .34 14 Pipe 6-7
Case-Oil Pressure Take-off......... 14 Pipe ~ 15-18
Front Servo Assembly . ........... 14 Pipe 6-7
Front Pump Cover to Body . ...... 14-20 12-15
Intake Pipe to Front Pump........ 4-20 10-12
Governor Body to Drive Flange.... 14-20 6-8
Rear Pump Cover to Body .. ...... 14-20 6-8
Control Valve Assembly to Case... 14-20 6-8
Side CovertoCase .. ... ... ...... 4-20 10-12
Front Servo Body to Cylinder..... 14-20 6-8
Blocker Piston Retracting Spring

s BratRet e 14-20 6-8
Outer Throttle Lever. ............ 14-28 10-12
Torus Check Valve Retainer....... 14-28 6-8
OillFan toCase. 5o oo s 0 o0y %18 10-13
Front Coverto:Cage: .. . ... ... %-18 10-13
Drive Flange to Rear Drum....... %—18 10-13
Rear Servo Spring Retainer to Body. 3{—18 10-13
Reverse Shifter Bracket to Case.... 9-18 15-18
Rear PumptoCase..... ... ... .... %—18 15-18
Outer Shifter Lever............... %24 10-13
Torus Cover to Flywheel.......... %624  25-30
Front ServotoCase.............. 34-16  23-28
Rear ServotoCase. ...... ......0. 316  23-28
Rear Bearing Support to Case..... 34-16 28-33
Center Bearing Cap to Case.... ... 6—14  40-50
Bolt-Reverse Anchor Support. . . ... 1620  23-28
Band Adjusting Screw Lock Nut... 14-20 40-50
Oil Pan Drain Screw. .. .. ..ovv0 00 54-18  35-45
Trans. Main Shaft Nut........... 74-16  50-60
Pressure Regulator Valve Plug. . . .. 1446-16  40-50
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THRUST WASHERS—SPECIFICATIONS, LOCATION AND PURPOSE

The following chart covers in detail the specifications, location and purpose of the
various thrust washers used in the 1951 Hydra-Matic Transmission. (Fig. 332).

Thick-
Ref. Part No. O0.D. ID. ness Material Location and Purpose
A 8609487 1.812 1.374 .088  Steel- Between the bronze washer in front of the Front Unit Drive
1822 1370 092 1D Gear and the snap ring on the Front Planet Carrier (Inter-
tang mediate Shaft) behind the Drive Torus. Purpose—To act as
a bearing surface for the bronze thrust washer.
B 8609512 1.815 1.377 .088 Bronze Between the front of the Front Unit Drive Gear and the steel
1.822 1.384 .090 washer A. Purpose—It takes the forward thrust of the Front
Drive Gear.
C 8609511 1910 1.377 .088 Bronze Between the rear of the Front Drive Gear and the front of the
1.917 1.384 .091 Front Planet Carrier. Purpose—To take the rear thrust of the
Front Drive Gear.
Also use—Between the rear of the Front Unit Center Gear and
the steel washer (with locating flat) on the Intermediate
Shaft. Purpose—To take the rear thrust of the Front Unit
Center Gear.
D 8609455 113 1374 .088 Steel- Between the snap ring on the Front Planet Carrier (Inter-
1:377 - 093 LD mediate Shaft), in front of the Oil Delivery Sleeve and the
tang bronze thrust washer behind the Front Unit Center Gear.
Purpose—To act as a bearing surface for the bronze thrust
washer.
E 8609497 2.872 113 .087 Bronze Between the rear of the Rear Unit Clutch Drum and in front of
2.878 091 the Rear Unit Clutch Hub. Purpose—To take the rear thrust
of the Rear Clutch Drum and the forward thrust of the Front
Planet Carrier (Intermediate Shaft).
Also use—Between the rear of the Rear Clutch Hub and the
front of the Rear Unit Center Gear. Purpose—To take the
rear thrust of the Front Planet Carrier (Intermediate Shaft)
and the forward thrust of the Main Shaft.
F 8609191 2.247 1 .055 Bronze
2.253 .059
8609192 2.247 1 .063 Bronze
2.253 .067
8609193  2.247 1 .071 Bronze
%253 .075
8609194  2.247 1 .079 Bronze Selective. Between the rear of the Main Shaft and the front of
2.253 083 the Output Shaft, Purpose—To take the rear thrust of the
8600195  2.247 1 iy AR Main Shaft. (Note: Main Shaft end play is controlled by this
gt st washer.)
2.253 .091
8609196  2.247 1 .095 Bronze
2.253 .099
8609197  2.247 i .103 Bronze
2.253 .107
8609198  2.247 ) .111  Bronze
2:453 115
G 8608658 2.591 1l .087 Between the steel washer in front of the Reverse Center Gear
2.596 091 Bronze and the Output Shaft. Purpose—To take the forward thrust
of the Rear Drum and Internal Gear.
H 8608761 2% 1.499 .049 Between the front of the Reverse Center Gear and the bronze
1.504 .052 Steel thrust washer behind the Output Shaft. Purpose—To furnish
a bearing surface for the bronze thrust washer.
I 8613114 34 2.565 .087 Between rear of Reverse Internal Gear and flange on Rear
2.575 .091 Bronze Bearing Retainer. Purpose—To take the rear thrust of the

\

Reverse Internal Gear.
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GENERAL SPECIFICATIONS

Main Shaf‘[ End Clearance ........................................... .004"—.015"

Oil Seal Rings

Hront:oil plimp cover singse fatiofuaai e g it 0L el Lo R .005”-.010"
Rear servo accumulator pistonring. . . .................. e G S .003”-.008"
Front servo release piston ping' o i o T nr i i e e .002”-.007"
Allcother riigs = = g el e i e e R RS .001”-.006"

Rear Pump Drive Gear Retaining Pin
Height of peened end of pinonustnot exceed. ... ... . ol ol ia i aa .070”

Transmission Case Front Pump Cover

With gasket in place and pump assembly installed in case with attaching
screws tight, front pump cover should protrude beyond front of case. ... .... .003”-.015"

Governor Runout

Governor runout, taken with governor, governor sleeve and oil control valve
asseinbly installed mustnot exceed s v o . coai i i e S .005”

Governor Flange Runout
Flange runout, taken with the governor removed, must not exceed.......... .002”

Throttle Lever Location

With throttle lever installed (draw bolt tight) and lever moved to its extreme

rear position dimension from rear machined face of transmission case to

center of lTevet clevis pin holemust-be' ... ... o 0. oiaisin i 3195, +14,"
(Use Tool J-2545. See Page 51.)

Torus Cover Hub Runout
When mounted on flywheel, torus cover hub runout must not exceed. . ... ... .005”

Flywheel Runout
The facial runout of the gasket seal surface of the flywheel, when mounted on

crankshalt mustinotexceeds = i o0 s e To s T D e T .005”

Oil Capacity and Change Interval

Braift 011 pan and torusscover and reRll. |\ o L. ST BT aaT i i iz bl 18,
Drain, disassemble, assemble transmission and refill. .. ... ................. 12 qgts.
CHENPE transmission o1l €Yty o ot o - al o TS e i 25,000 miles

Band Adjustment Interval

Initial band adjustment at 1,000 mile inspection. Thereafter no specific
interval is established for band adjustment. Transmission bands should be
adjusted any time malfunction indicates adjustment is necessary............

Rear Axle Ratio
All Hydra-Matic medels: .o 0. 0 . i RS e e 3.63-1
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Acceleration
Sang 'Shifts ©. .. .. S ENiNEE R 32
Accumulator Check Valve
WERF-BEIVO, & - e S e 44
Adjustments—Transmission In Car ........... 49
Eands —oxteraally v 0000 G ey 53
Bands—Oil Pan Removed ................ 54
Dleutralizer SWatel .00 o000 oo s G 52
Selector Lever Linkage ................... 52
Throttle Control Linkage .. ... ... .. .... 50
Band
Adjustment—Oil Pan Removed ........... 54
Application Chart ¢ s e o 20
Externnl Adjustment - 00 b SiTaay 53
Kont- Apply Fest . ool s ooy 168
Eront’Release Pest 070 w0 v s a0 168
Bandamentalsy . ... 0L R sTE 9
RearcRelease Test o o v, 169
Band, Front
Adjustment—Oil Pan Removed ........... 54
External Adjustment . . ... . .. ..o da 53
ERBDOCEION: - s i a e 100
Band, Rear
Adjustment—Oil Pan Removed ........... 55
Hxternal Adjustment ... ... w00 o 54
BRADECHEON .~ o0 o T e 100
Booster Pressure
EREURTRE ot L o AR A 39
Case
BRSNECHOn . s 100
Passage Identification ................ 99, 168
VT O R R R i 167
Check Valve
Broken Test (Rear Servo) .......... ..... 167
TaruseMisning - oooh o B L iR 167
dors=Sticking. ... ... ... ... .. .. HErs 167
Eleanmoof Parts.' - - o0 S ey 99
Closed Throttle Downshift ................... 38
Clutch
Abphcation @©hart = o0 e 20
Hront Apply Test . .. .. ... oo 167
EaElaTaentaln. - oo - LUse et 10
IRepvApply Test © o0 o b el o e 169
Compensator Pressure
Evdravhc Gircuit. & e s ST T 37
Front and Rear Servo Test ............... 169
Front Servo Operation . . ... . ..... 0.0 41
el Sepyor a0 e s n L el i s 43

Components, Hydra-Matic Transmission ... ... 18

Control Valve Assembly

Assembly .. ... 0 aasloo iR ERE DG 138
Disassembled View .................. 110, 139
Disassemobly il v L i el G R 93
Inspectian ... = 0 p sy SO RS 109
Installation . .. 5 ose iy tene 66, 148
Remove o s b Ui s e 66, 77
Crankshaft
Service Installation . > .. . o . e s 120
Diggnogis 7. i R i is B st e 153
Guide = oo Sl S 154
Instructions! . /. . o i sd e e e g 153
Malfunctions: . | .45%.5 et ol Nt s 158
Stall Test. ... 0 0 cavpns iy e 157
Forque Test: = v isns e e 157
Diagnosis Guide
Baelk w00 bR N el e SRS T 155
Front -5 50 soabo S0, B Jh st iee 154
Inside Cover <.y s Biiiari il oo o 156
Disassembled Views
Control Valve: . . i i iniagd 110, 139
Front Pump: ... ... 0 e 105
Eront:Setvo . Lo oniane ke el 42,108
Front Unit .. 0 S s oo Siag il g 101
Gevernor 5. .o 3400 M2 i it 107, 136
Parking Brake Bracket .............. 96, 111
Pressure Regulator, D51 .......... 89, 106, 134
Pressure Regulator, P51 .......... 89, 106, 134
Rear Bearing Retainer .............. .. 104
Rear Pump Assembly . .............. 107, 136
Rear Servo. - . zf o oo laiin iRl 92,109
Wefe Uit D s i m iy o 103
Reverse Assembly: . ... . L o a oo 104
Downshift
Korced 4-3 Shift Action: . ... i@ 33
Electrical
Replacing Indicator Segment Bulb ........ 59
First Speed
Hydraulic:Action 4 i o000 el sl 24
Power 'RIbW. .- ol o il et 25
Fluid
Capacity’ . = i s s e 57
Coupling: Fundamentals ... 0 000, o GG 17
BaInmg oo ity ORI CL " ety 57
Refilling =~ 0 000 osmisilsg Jaaml 0 57
Service Recommendations ................ 47
Testing for - Leaks 5 .5 viavaniaas i 161




178 INDEX

Flywheel Disassembly . . i n i s N 91
PNHgRRg Procedire | ot sl gl UREES 121 ExhausF Valve .........c.o b i 9
L TR s T e 118 Inspectlcfn .............................. 107
R W Tk b 163 Installa}txon .......................... 65, 146
EOVSE Remowing . o omnsde g sga 75 Operation ... 2 g NI SR e S e i
B Cakaroiotlol o i 118 Passage: Indentification’ «:ai . vies, Salvnsic. 107
Biowel Replacement .. o0 s 118 Remoyal . . oo e S 03
eusing: Allgnwaent: <o o e o Ee 120 !

IEERRng Tastadlation. o 0 o el e 150 Front Unit
Housmg Replacement . ... ... i w0 117 Astembly. 0 L ettt e R e 123
Epection - . . SGaiyian SR 112 Disassembled View ... ............ ) 101
InstallService Assembly ... o000 ii7 Disasgembly s i e e 83
L lae e iR e i R S ke i ot 118 Installation” - i s i s BB 141
ORI RN s e 163 Planet Gear Noise .. .. . oovi Ginde 165
Relocatmp Procedure .. ... .. st o0 0 121 Remove from Case | s it cne i 82
o e S o T i e e 118 Remove from Planet Carrier ............. 82
seal Replacement . .. o700 0w 118
Full Throttle Downshift
Fourth Speed
; ShiftlAction. .~ .. 5 vt e 38
B vdranhic Aetion: . 0 T s 30
BOWeE BloW - Cv 0 o e e 31 Pondbiatals
Front Band Band and Servo for Band Application . .. .. 9
. . Gluteh= i onbyos s No s et Sa Ry o 10
Adjustment—Oil Pan Removed ........... 34 Drive Torus:-Reduction . .l oimi g 19
g e e RS SRR 8 Pinid Coupling. . wiine e 17
b o R R I R R e e 100 e che R S e e 12
Hydra-Matic Transmission ............... 19

Front Drive Gear $.ocation of Units . .. i e SR 18
IRSSERIIE e T e e 134 Manual Vdlve-© | o8 cloinecad S ne -t 12
§E Ly b e SR R R R S AT S 90 L PUND e s e S e 13
[BELTE e R e R DS el S e 105 Planetary Gear Train . ooy ie g %
Ftedatioh: oo oo e e e 143 Pressure Regulator- = .. i0c = R L
SRETHOUE U0l e 80 Régulator Plag » o0 i 13,16

Servo -Operation: | . st BT 10

Front Pump Shifter Valve . 0o e e e 12

ABSEIIDIVE 0 e e s 134 :

Ehaagseribled View: . v 0o 00 = 105 Gear Noise

Disassembly . ... .. VAR Lo 90 Front:Unit: . .o e aies i 165

e R RO T SRR S8 b S 105 RearUnit Lo eos . 0 S0y e 164

Mmstalaton. . . e s I 143 Reverse o Unit ' A s oo st g e ieng 165

INGINEe S0t e e e 163

Reltel" Valve Nissihg . .. . oo 0000 167 Governor

Reliel Walve'Suclkifig = Loy il 167 Algisasot | .o o o RS 149

Remove ......................... s R, 80 Assembly =i 0 0 Gl Sl s G 136
Ihsassembled View . .. . e 107, 136

Front Servo Disdasembly:" .. s el i Do 90
ded Va0 e e 42 Drive Gear Replacement - i iwan t el 115
PRSSERIIVE i D 136 Mundamentals: = o s 12
Band PPl s st 41 G-=1 t04-3.-Valve - Test . . o oo 0o G vy 168
Band Relnpgh ol e s s e 42 G-2 Plunger and Bushing Replacement. ... 114
Cothipensator Préssure .o i w o 42 Imspedtion-. ... . FaC e e 107
Compenator-Fest s s iiasiis san 169 Installation: - . - dreso i a e aad 63, 145
Disassembled View ... ... B o 42,108 Remoyl o (o oo ionin e 60
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‘Hydra-Matic Transmission Main Shaft
Bangamentals = 00 niownnn b 19 End Clearance Check = /0 i i ad ih i 80, 14
MEEON o Chee .. 100 Inspection: . ... 0 =l ulhaagnatine 10
gnstHllBton w5 e e 0 Tt 151 Installation ' . . .ouaiasto  dai g addec sy 14
Location of Component Parts . .... ... S I Removal ... ... .o s aasas 8
Passage Identification, Case ........... 99, 168 Selective Washer Table . ................. 14
BOwer Flow. 0. oo o 0 tedls e 20
TR R LR el Dah e 71 Manual Valve
Side Cover Installation .............. ..., 150 Fundsmentals . .. ... . s i 1
Testing with Air Pressure .............. .. 167
Thrust Washer Location ................ 175 Minor Services and Repairs
Control Valve A bly e 6
Wdilic Aetion -0 20 i ki
Fluid
SN . e, e 24 Draining. .o L T S0 gl 5
el R SR S E O 26 CopREitY .. ... o oo S 5
S L G T N e 8 D 28 BOURNE ... e R 5
o S S, R o S R e i A 30 Governor and Rear Oil Pump ............ 6
e SR SRR T 21, 22 Indicator Segment Bulb Replacement . . . .. 5
Oil Pan Drain Gasket Replacement . ...... 5
Inspection Parking Brake Bracket Assembly ...... ... 6
T e e e e 47 Parking Pawl .. .. =0 -0 ol N e 6
- a7 Pressure Regulator Valve ............ . o
New Car a7 Rear Bearing Oil Seal Replacement . . ..... 5
"""""""""""""""""" Rear Bearing Retainer and Reverse
T e B R e T R s T 99
Assembly o nie na e S S S 6
Rear QilPump. .. ° {7t e 6
Leak
s Reverse Assembly+.... . s s i
Check for Torus Cover Leaks ............. 163 ServopFront il att a6 el 6
L Aee i et SRS el 118 Getvn, Meer ... o 6
Linkage Modulated Main Line Pressure . ............. . 3
Gevlinder- 0 0 oo g T ens T 50 Neutral
T SR S v R e e 50 F : .
B 47 Fror:it Seryo Qpemation: © ..., ..o i e 4:
Selector Lever Adjustment ... ... ... ... ... 52 Hm:i amlf:nt:ls SR e LA IS e ;j
Throttle Control Adjustment ... ... ..... bl 250 s bbbl '
Neutrali Switch Adjust | R PSR [ 5!
Low Qil Pressure o sEass _
B e 161 New Car Inspection
Service Recommendations . ............... 4]
Lo Position
> Noise
@nerdtion « oo oo i s e 4 Front Unit 16!
Shft ACt.On ............................ 34 ron BURE: . i et s e e e e R S ) .
ol o Rear O Palp .0 v 16:
Lubricatlon Rear Unit ‘. ............................. 164
Reverge Unit ... "0 ol s 2 g e di 16!
Checking Qil Eeyels o0 oo cno s 153 Scraping Torus Members ................ 16
Emhlcapee ot Dl R L T 47 Testing s a4t to0 iU Sl e 16:
Main Line Oil Delivery Sleeve Inspection ................ 10(
Rreggure Test D51 - * - 07 Conise s ay 158 : :
! Oil Level Indicat
Pressure Test-P51 . = . & el i 157 st o e
PHip FeedWest o -0 - Lonn o 169 Service. Recommendations: .= . oiiiip g 47
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Oil Pan
Drain Plug Gasket Replacement .......... 59
NESUEMEEION: - vk e A o, e 150
Oil Pump
T e e L S S IR Nt i i e 11
Uil Soreen Installation ... . o o e 150
Oiciating Instrictions’ .. . iy i e e
Biive Pofifilon . i e s e
INeceleeaton: .. P oo el 4
T e e e G SR et e S 5
] e Lo | o s A S AL S L e 4
Forced Downshift'. .. 2 0w . 4
] o]t R R N SEA e TP g
fo Poiidion s aman s IR 4
(R ST SR  Saetle RRS  n dt 5
BREUETeR s e B v 5
earting Eagine oo oo oot sissean e Lo 0 3
HOWIhgos . an o e e 5
Outer Shift Lever
T o T R S R S e B D e 150
Parking Blocker Piston
DDCRAtIOE T o o L e e L 41
Parking Brake Bracket
INESent o L e L 149
B U e e AR S e B S g G SR e 140
Phsassembled View ... o i s 96, 111
18 T ) L e R e e e e e 96
IRSPECEION . i e e 111
INSEaBIREION: o L e R 148
Reoval st s ol e e ey 67,77
Parking Pawl
Ji00 )7 R e N A SR S e 67
Removale: o D s s el 67
Partial Engine
' setvicesInstallabion ... a0 iy e 120
RaRnerssCyear TTRIN. .. .. ot e i 7
Power Flow
1T e R SR S i g R 25
Pt s e e S S e D T T e Yo ol
e s e s [N R S s S i 29
h-Spebd e e e 31
Ty S0 G e e T s 23
IREVOTRE T L R A e 36

Pressure Regulation

MaimLine oo s S e e 38
Reverse: Booster .. .. i iy i wirad e 39

Pressure Regulator

ABSEMDIY xS 134
Disassembled View, D51 .......... 89, 106, 134
Disassembled View, P51 .......... 89, 106, 134
Dhgassembly . .l ey e R s 89
Fundamentals '~ ..o i iihiaase 38
Inspechion . ..o e i S e 106
Installation -l el 60, 149
Removel—. .« i, 0 i e ataneas s 60, 79
Rear Band
Adjustment—OQOil Pan Removed ........... 55
External Adjustment . . .o o5 - ies oy 54
Inspechion ... il o e 100
Rear Setwvo—Apply ... 0. . i 43
Rear Servo—Release . ...... ... .o ovians 43

Rear Bearing Oil Seal

Installation - i e s A e 68
Removal .. 5 e ot s 68
Replacement .00 i Sie e 59
Rear Pump
Assembly oo e 136
Disassembled View ... i niine it 107, 136
Disassembly: .. 0 G a a0 e 90
Inspection: ... o ol s e 107
Installaion . o e 63, 145
Noige (Cross:Dirive) - .0 . o L2 tiaus 165
Removal. . i i i rere s e e 60, 78
Repa: = 0 v e P T 113
Replacement - i v iimv s e B 115
Test for Inner Gear Noise . ............... 166

Rear Servo

Accumulator Check:-Valve. . (. = ni ooy 44
Accumulator Check Valve Replacement. ... 115
Assembly L U e e e 137
Broken Check Valve Test 7o . o i 167
Conipensator Test: .\ -~ occiz ne 169
Disassembled View .. o ey s 92, 109
Ehsassembly . L e N 92
INSPECHON . s e 107
Instalation . .. 7= iloo A g e 65, 146
Operation: . i ornal sl iNe iR e 43
Passage Identification ........ . ... 0o, 108

Removal ot e s sbie i S e 65
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Rear Unit
VoD e e R R e St 126
sisasaemablad View: . o s 103
BEREEReDTY o e e 84
Gear Noise (Car in Operation) ........... 164
Gear Noise (Car Standing) ............. .. 164
BREEsetion v S eV sy 102
L S T R et et O R S 141
Bemove fromBase - oo - 82
Remove from Planet Carrier ............. 82

Relief Valve

Biont: Putnp-—Missing ... ... .o 167
Hront Pump-Sticking ... . ... ... 167
ST S S S S e R B S S S T 113

Repairs, Minor

Control Valve Assembly ................. 66
Governor and Rear Oil Pump ............ 60
Indicator Segment Bulb Replacement . .. .. 59
Oil Pan Drain Gasket Replacement ... .... 59
Parking Brake Bracket Assembly ......... 67
Hankng Bawl- o - U e e 67
Pressure Regulator Valve ........... . .... 60
Rear Bearing Oil Seal Replacement ... .. .. 59
IKear Bearing Retainer. .- - ... . “0 . 0o 68
e Raap o T 60
iKeverse Ausembly. - - 0 s < Eeai i 68
REVO HroRE o atas e 65
SIS T R S Sl e s e A e 65
Reverse
Booster Pressure oo 0 T e 39
Cone Cliuteh Apply. Fest.... ... 0. .00 169
EewEs Bllawrs o= o far e i o e 36
SHEEAehON o st e S 3

Reverse Assembly

BagEmbIy v o TR 129
Eone Clutch-Operation:. .~ ... .. 55 45
Eonslheton <. T 45
Dhspssemibled View: ' . .owii ol L oiihion 104
£ T e e e L R RS e e g 85
Siear Nojse. -0 Vol paaamd 165
T T e S e SR B e e 104
anstaligkion . ..on s s 68, 142
T R P T S e R 68, 80
Reverse Blocker Piston Operation ............ 39
Reverse Cone Clutch Operation . .............. 45

Road Testing
Trouble Diagnosis Guide ................. 153

Second Speed

Hydraulic Action ... . o s omle ek 26
Power Flow: ;.. = . 5 el T ]
Selective Washer Table ... 0 cna i oy 142

Serial Numbers

6Cylinder ... s iy R 6

SCylinder .. ... .o & 7 el 6
Service Installation

Crankshaft " > 0o - aierieiamiiis 120

Fiywhesl Housing . .. ... ... . . o v o 137

Partial- Engine . 17 i ot 120

Service Recommendations

Cameal ... e 47
Inspection—1000 Mile .. ... ...° . ... . b 47
Inspection—2000 Mile ................... 47
Linkage Lubrication .. ... ... .. oo 00 47
New Cor Indpection .. .. . 02 i ot 47
Oil Level Indicator ... ... .. -0 L8 47
Transmission Fluid .. .. . a0 47
Servo, Front
43 Valve . ... o s i 42
Aweinbly . . s e 136
Compensator Test ... .. - = = o 169
Disassembled View ;... ... . v a0 42,108
Disagsemblir; o E L R 91
Ingpection - i1 0 e b oL R Rl tae 107
Iontallation s .. 05 Do 0hns It Sen e 65
Opéeration: ;... oS e R 41
Passage Identification . ... .. . . ... . . = 107
Removal ...« . s - 65
Servo, Rear
Accumulator Check Valve ................ 44
Accumulator Check Valve Replacement ... 115
Assembly -0 C L At e R i i 197
Broken Check Valve Test .. .......... . .. 167
Compensator - Test .. 5. oo, S 169
Disassembled View ... ... .. ..... . 5. ... 92, 109
Digassembly: . 0 o0 Um0 s uaG e 92
Inspection .. .. .. i e 108
Installatien %0 .0 oo i S 65, 146
Opération . oo b e 43
Passage Identification . - o i ang i 108
Remioval 7o 0 s sl ids it el 65
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INDEX

Shift Action

Closed Throttle Downshift ................
Nerped 4-3:Pownshift ... - .. .. 0000

Full Throttle Downshift
Lo Range
Reverse

Side Cover Installation ... ... .0 5 ivey

Slippage Diagnosis

SneprRane Insteilation: 00 bl eaads s

BEeeial fTaals o0 e

Specifications

BieHorab e e L e e
ChrsttWashers . 0 s e
Torque

Stall Test

Testing

Broken Rear Servo Check Valve ..........
Compensator to Front and Rear Servos . . ..
Exhaust Port for Valve Body ....... . ....
Fhndeaker c. oot e
Kivyiad-eaks at Flywheel . ... .0
Fluid Leaks at Torus Cover ..............
Forced 4-3 Downshift
FrontBandt Apply . - L e
Front Band Release ... o 00 iws i
Kront Chuteh Apply. .« .+ s sds 00
rent Pump Noise . ... . o g il
Governor (G-1) to 4-3 Valve ............
Mam Eine Pressure; P51 .. o0 v
Main Line Pressure, P51
Main:Eine Pump: Feed .. ... 0000000
Missing Front Pump Relief Valve
Missing Torus Check Valve
NseRne= 0 R D e e g,
Ieeay CIMICRERBLIY ol Sl e T
Rear Pump Cross Drive Noise . .. ....: ...
Rear Pump Inner Gear Noise . ............
ReariUmt Plemev-Nowse o0 a0 e
Rl Test s e e
Sticking Front Pump Relief Valve ... .....
Sticking Torus Check Valve . .. .. . .. .. ...
 Pa e R B M D R e e
Transmission with Air Pressure

Third Speed

Hydraulic Action
Power Flow

Throttle Linkage

Sticking = .o s e B 159
Throttle Valve
Manual Shaft and Detent Lever Replace-
ment . s S e e 116
Torque
Specifications - oo Tl i eE 173
Peat 0 Locn oo toiU D e e e 157
Torus
Check Valve Stickimg: . . 0 h o aniis 167
Cover*Remaval .. - i g aae 75
Drive Speed Reduction . ... s 19
Instdll Members . i 2 h i 150
Missing Check Valve. . ..o i tis i 167
Remove Members ... .. .. . . . 5ok 25
Scraping Members .= il onGes 165
Torus Check Valve
ASSembly- e e R R R 140
Disassembly from Driven Torus .......... 96
Ingpection & i bl e e 112
Torus Cover
Check for:Fluid'Leaks ' = = it -al o0 163
Ingpection” . o iy s e 112
Locating Lieaks - 0. o ol agindiags o 163
ReMOVe: = i s anss Bl s A
Frouble-Diggnosis = o tnws s s an e 153
Transmission
Case InspecHon " en sl e 100
Beseription . s e oS s e o i 3
Inspection .50 Liin s 99
Installation ... 2o hEs 0 Givm e e 151
Passage Identification (case) .......... 99, 168
Removing .. et Nt e 71
Testing with Air Pressure ... 2 . 0 167
Thrust Washer Location- == -/ e 175
Valve, 423 Downshift . .o o g conni s 42
Valve Assembly, Control
Agtembly o 0 en i i e 138
Exhatst Port Teést .. - v e 169
Disassembled View . ..... .. .. ... . 110, 139
Disassembly” .- nss s s 93
Inspection .. .- ool El R 109
Installation: . .~ s s s S i 66, 148
Remove . o s iisa s w i 66, 77
Washer, Thrust
Location in  Transtission . . 7. o 175
Specifications .. - 2l hiea R 175
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