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3-SPEED

HYDRA-MATIC

TRANSMISSION

This part of the 1961 Hydra-Matic Shop Manual
describes the fundamental principles of the 3-speed
transmission and contains complete instructions
for operating and servicing the unit.

A basic understanding of the principles of opera-
tion and use of the diagnosis and testing guide in
rear of manual will aid the service man in quickly
determining the cause of any malfunction.

The step by step procedures in the manual are
appropriately illustrated to assist the service crafts-
man in doing a quality job.

Adjustments and certain minor services are per-
formed with the transmission in the car: major
repairs or reconditioning require removal of the
fransmission from the car,

The Titles in Table of Contents on the right hand
side of this page register with black tabs at the
beginning of each section. An Alphabetical Index
at the rear of manual should be used to locate
specific information on servicing the unit.
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DESCRIPTION AND OPERATING INSTRUCTIONS

CONTENTS OF THIS SECTION

SUBJECT PAGE
QOperating the 3-Speed Hydra-Matic 3
Hydra-Matic Drive Fluid .. 4

3-SPEED HYDRA-MATIC DRIVE

The 3-Speed Hydra-Matic drive consists of a fluid
coupling, which replaces the conventional clutch,
combined with a hydraulically controlled automatic
transmission having three speeds forward and one
reverse. Gear shifting is automatic and is controlled
by the requirements of road conditions encountered
and the wishes of the driver.

OPERATING THE 3-SPEED HYDRA-MATIC

The Hydra-Matic drive is convenient to operate in
that the driver need only select, by use of the control
lever and indicator segment (Fig. 1), the speed range
in which he wishes the car to operate. The speed
ranges are clearly shown on the indicator segment,
and are illuminated when the instrument panel lights
are turned on. The speed ranges are designated as
follows:

P—Parking and starting
N—Neutral and starting
ADR—For all normal forward driving

DR A —For faster acceleration when driving in
congested traffic and for engine braking in hilly
terrain.

L—For controlled power

R—Reverse

TO START ENGINE

1. Place control lever in P or N position. Starter
is inoperative in any other position.

2. Engine Cold—Depress accelerator pedal to floor
once and release (this presets automatic choke and
throttle).

Engine Warm—Hold accelerator pedal about half
open.

3. Turn ignition key to right to engage starter,
release as soon as engine starts.

NOTE: At temperatures below 0°F. it may be
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Fig. 1 Indicator

necessary to hold the accelerator pedal down
slightly while starting.

Do not pump the accelerator at any time. Avoid
racing the engine during the warm-up peried. Should
the engine flood, hold the accelerator pedal to the
floor forcibly while starting the engine.

COLD WEATHER

In cold weather (0° F. and colder) the engine
must idle with the control lever in P (park) or N
(neutral) position until engine and transmission are
warmed up. This can more safely be done in the P
(park) position as the transmission will then keep
the car from rolling on a grade or incline. When en-
gine is cold and running at fast idle, the car will creep
when the control lever is moved to a driving position,
A slight application of the foot brake or parking
brake will hold the car until motion is desired.

OPERATING IN DR RANGE

DR range has two driving positions, each marked
by an arrow. The control lever can be moved at will
from one arrow position to the other when traveling
at any car speed on dry roads where traction is good.

The left hand arrow position in DR range is pro-
vided for all normal forward driving; it reduces en-
gine speed, provides better driving comfort and im-
proves fuel economy. When driving in this range,
extra performance can be obtained by fully depress-
ing the accelcrator pedal. This will cause the trans-
mission to shift down into second speed. The car
speed determines the amount the accelerator pedal
must be depressed to cause this shift. At a speed of
about 35 mph or less the accelerator pedal need only
be partially depressed to cause the shift and at speeds
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of 35 mph to 65 mph it is necessary to completely
depress the pedal. The transmission will automati-
cally return to third speed as car speed increases or
the accelerator pedal is released. Refer to figure 132
for shift speeds.

The right hand arrow position in DR range is pro-
vided for improved performance at medium car
speeds and is very useful when driving in congested
traffic or in hilly terrain where engine braking is
required. In this range the transmission is prevented
from shifting into third speed (except at very high
car speeds). In effect it becomes a 2-speed transmis-
ston in DR right range. It is also effective when
ascending or descending long mountain grades,

When driving in either DR range at a car speed of
less than 25 mph an extra burst of power can be obh-
tained by completely depressing the accelerator pedal.
This will cause the transmission to shift down to first
speed. The transmission will automatically return to
second or third speed, depending on the DR range
being used, as the car speed increases or pedal is
released.

Placing the selector lever in the right hand arrow
position in DR range is also recommended when
starting out with a hot engine after parking, or idling
for an extended period, during extremely hot weather.
Under these conditions the application of the overrun
band in drive right will prevent the engine from
stalling if there is excessive vapor in the fuel lines.
After a short distance of operation, the control lever
may be placed in drive left position if desired.

Acceleration in left hand DR range—The shift
points from first speed to second and second speed
to third (direct drive) will occur at progressively
higher car speeds depending on the amount the accel-
erator pedal is depressed.

Caution Against Coasting in Neutral-Do not coast
with the control lever in the N (neutral) position. It
is unlawful in some states and sometimes is harmful
to the transmission,

Stopping the Car—Leave the control lever in the
driving position selected and release the accelerator
pedal. The engine is then left “in gear” which helps
to slow down the car. For further stopping effort
apply the brakes in the conventional manner. CAU-
TION: When the driver leaves the car, with the en-
gine running the control lever should always be in
P (park) position. This precaution prevents move-
ment of the car, should the accelerator pedal be acci-
dentally depressed by a passenger and also will keep
the car from rolling on a grade or incline.

OPERATING IN L RANGE

L (low) range prevents the transmission from
shifting above first speed. L range is provided for
pulling through deep sand or snow and ascending
or descending steep grades where traffic signs call
for placing the transmission in first or second gears.

The control lever can be moved from either DR
position to L at any car speed. The shift into first gear
will not occur at a car speed above approximately
45 mph.

CAUTION: Do nol shift into L range on slippery roads
as a skid may be induced.

REVERSE

To engage reverse, simply move the control lever
to the R position, Moving lever between L and R
while applying light accelerator pedal pressure per-
mits rocking the car when required to get out of deep
snow, mud or sand. Avoid engaging reverse at speeds
above 5 mph.

PARKING

For additional safety when car is parked leave the
selector lever in the P (park) position. Mechanical
engagement of parts within the transmission will then
keep the car from rolling. The selector lever must be
raised to move it into or out of the P (park) position.

TOWING

A 1961 car equipped with 3-Speed Hydra-Matic
can be towed at speeds up to 30 miles per hour for
distances up to 50 miles, if it is known there is nothing
wrong with the transmission. When towing at speeds
above 30 miles per hour, disconnect propeller shaft.
Check oil level after towing and add fluid if required
to bring to proper level.

PUSHING

Do not attempt to start the engine by pushing the
car. The pump in the transmission is driven by the
input shaft which does not turn when the engine is
not running. Therefore, with no fluid pressure to
operate the clutches, the transmission will not trans-
mit power to thc engine.

HYDRA-MATIC DRIVE FLUID

It is important to use only Automatic Transmis-
sion Fluid (Type A) identified by Armour Institute
Qualification Number “AQ-ATF . ..”. Fluids carrying
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this identification followed by the letter “A™ may also
be used. This is an all-season fluid, ideal for year-
round operation. No special additives to these fluids
are required or recommended. NOTE: In cases of
emergency, when the specified fluid is not available,
any good quality 20 W engine oil will operate for a
temporary period. When such oil is used, however, it
should be removed as soon as possible and the trans-
mission refilled with the recommended fluid.

Instructions for checking fluid level and for drain-
ing and refilling transmission are given on page 41.

SERIAL NUMBER

The serial number plate 15 located on the left side
of the transmission just ahead of the outer shift lever
(Fig. 2). The serial number begins with the designa-
tion P-61, PE-61, PA-61 or PB-61. The PE-61 is used

SERIAL NUMBEK PLATE

Fig. 2 Serial Numbher Plate

with the economy engine and the PA-61 is used with
the 425A engine, tri-carbs, and the special police
engine. Cars with 4-barrel carburetors have the PB-61
transmzission. All others use the P-61 transmission.
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FUNDAMENTAL PRINCIPLES OF THE
3-SPEED HYDRA-MATIC TRANSMISSION
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PURPOSE OF A TRANSMISSION

The purposs of a transmission 15 to provide suoit-
able gear ratios between the engine and rear whesls
for all driving condidons. Gear ralios are obtained
through planetary gears in the Hydre-Metic trans-
mission.

PLANETARY GEAR TRAIN

A planetery gear train (Fig. 3) consists of three
members:

1. A center or “sun™ gear,

2. A planet carrier with three or four plenet pin-
ion goars.

3. An internal gear.

The ceénter or “sun™ gear is surrounded by and
meshes with the planet pinion gears, which rotate
freely on pins attached 1o a4 common bracket called
the “planct carrier.” A ring with teeth machined on
the inside circumference surrounds the assembly and

meshes with the plznef pinion gears. This s called
the “internal” gear, becauss of its internal teeth.

ADVANTAGES OF A PLANETARY GEAR TRAIN
l. A plonetary gear train is compact and sturdy

Fig. 3 FPlanelary Gear Train
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becatse the load is distributed over several gears in-
stesd of only two as in the sliding gear type of gear
train. 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 planetary
train makes the unit more compact and facilitates
its use as a coupling when any two of its members
ere locked topether.

OPERATION OF A PLANETARY GEAR TRAIN

1. A planetsry gear train can be used 10 Increase
power and decrease speed in either of two ways.

a, One method of obtaining speed reduction
{power multipfication) is to hold the internal gear
stationary while power is applicd to the center gear
(Fig. 4). As the center gear turns, the planer pinion
gears, which are in mesh with it, rotate oo their re-
spective pins. Since they are also in mesh with the
stationary internal gear, they must “rotate sround®
inside the internal gear, carrying the planet carrier
with them in the same direction of rotation as the
penter gear, The planct carrier then rotates at a speed
legg than that of the center gear, and the planetary
gear {rain functions g8 8 power-increasing, specd-
reducing unit,

b, The same result can be obtained by holding the
center gear staticnary and applying power to the in.
ternal gear. In this case, rotation of the internal gear
causes the planct pinion gears W0 rotate on thar re-
spective pins and st the same fime “rotate armo i
the center gear, thus rotating the planet cerrier st &
speed less than thar of the intemal pear. The gear
train then functens as @ power-incressing, speed-
reducing unit.

2. A planctary gear train can be used to reverse
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direction of rotation when the planet carrier is held
stationary. In this instance, if power is applied to
the center gear, the planet pinion gears rotate on
their respective pins; but since the carrier is station-
ary, they act merely as idlers, transmitting power to
the internal gear and causing it to rotate in the oppo-
site direction.

In all of the examples described, one member has
been held staticnary, the power applied to another
member, and taken off the third member,

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

Under this condition movement can not take place
between the gears and the entire gear train will ro-
tate as a unit.

4. When none of the members are held or locked
together the planetary gear train will not transmit
power; therefore it is in neutral.

FLUID COUPLING AND TORQUE MULTIPLIER

A fluid coupling is a hydrautlic clutch used to trans-
mit engine torque to the transmission. The use of the
fluid coupling eliminates the need for a manual
clutch and also provides a cushioning effect of the
gear changes between the engine and the transmission.

The fluid coupling and torque multiplier consists
of three members (Fig. 5) located within an oil filled
housing. The drive and driven members are shaped
like halves of a split torus, having a series of radially
arranged vanes within them. The torque multiplier

. (NTERNAL GEAR

FLAMET CARRIER

CENTER
GEAR

TORUS DRIVEN
COVER TORUS

MULTIPLIER

DRIYE TORUS

Fig. 5 Torus and Multiplier

consists of a series of curved blades mounted yadially
on a hub. The torque multiplier is located between
the drive and driven coupling members.

The drive coupling member is connected to and
driven by the engine, the driven coupling member is
connected to the main shaft and rear unit sun gear,
thc torque multiplier is connected to the carrier
shaft and output shaft,

OPERATION

Step I. The engine turns the coupling drive mem-
ber thus causing the drive member to force
the oil against the vanes of the driven
member, forcing the driven member to turn
(Fig. 6).

Step 2. After the oil has acted on the driven mem-
ber the oil 1s forced to the torque multi-
plier (Fig. 7).

Step 3. The oil flow rushing out of the curved
blades of the torque multiplier is then
directed back to the drive member in such
a way as to impart an additional driving
force to the back side of the drive member
vanes (Fig. 8). This additional driving
force plus the energy added to the flowing
oil from engine power, allows an even

Fig. 4 Planetary Gears

Fig. 6 Torus Operation—Step 1
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Fig. 7 Torus Operation—Step 2

greater force of oil to be directed against
the vanes of the driven member.

This causes the torque on the driven
member to be multiplied.

In first speed the fluid coupling and torque multi-
plier provide an increase of 1.3 times engine torque
to the rear unit, thus increasing the over all ratio.

In second speed the coupling is emptied and not
used. Drive through the transmission is pure me-
chanical drive,

In third speed all three members of the fluid cou-
pling are turning at approximately the same speed,
therefore the torque multiplier is no longer effective.
Because of the over all transmission design the cou-
pling is required to carry only 40% of the engine
torque.

During reverse operation the coupling and torque
multiplier is again capable of increasing torque out-
put from the engine by 1.3

SPRAG CLUTCH

A sprag clutch is a device having irregular men"l-
bers wedged hetween two concentric members. It al-
lows rotation of a unit in one direction and locks the

Fig. 8 Torus Operation—Step 3

Fig. ¢ Torus Operation—Combined Steps

unit from rotating in the opposite direction. Sprag
clutches are used in the Hydra-Matic to lock one
member of each planetary gear set for reduction. In
direct drive the sprag clutches allow free rotation.

The sprag clutch consists of three parts, the inner
race, the sprag assembly, and the outer race (Fig. 11).
The inner race is connected to the part which is to
be held for reduction, or allowed to rotate for direct
drive. The outer race is fastened to the transmission
case and is stationary.

Fig. 10 Qil Flow Through Tarus
Members and Multiplier
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When torque is applied to the inner race in a coun-
terclockwise direction as indicated by the dotted
arrows, the sprags will be wedged between the inner
and outer races. This wedging action, shown by the
dotted sprags, locks the inner race from turning,.

When torque is applied to the inner race in a clock-
wise direction as indicated by the solid arrows, the
sprags will fall free. When the sprags fall free as indi-
cated by the solid sprags, the inner race is allowed to
rotate freely in a clockwise direction.

3-SPEED HYDRA-MATIC COMPONENTS

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 oper-
ate a vehicle, the Hydra-Matic transmission contains
two planctary gear trains arranged to provide three
speeds forward and one reverse,

Direct drive or reduction in each of the units is
obtained hydraulically by controlling the front clutch
and the fluid coupling as will be explained in the
power flow section.

The overrun band, neutral clutch, and reverse cone
clutch are also applied, when necessary, by hydrau-
lic pressure.

The hydraulic pressure is maintained by a pump
which is driven by the input shaft whenever the
engine operates.

Qil pressure is directed to the proper places in the
transmission by means of a contrel valve assembly,
When the driver places the selector lever in the de-
sired range, the control valve automatically directs
oil to the proper places in the transmission.

RELATIONSHIP OF UNITS

The damper assemnbly is bolted to the engine fly-
wheel and is splined to the transmission input shaft.
The input shaft is integral with the torus cover and is
bolted to the torus drive member. The torus drive
member must then turn at engine speed at all times.

The torus driven member is splined to the main-
shaft which in turn is splined into the rear unit sun
gear. The rear unit sun gear then must turn at the
speed of the driven torus member.

The output shaft is doweled and bolted to the rear
carrier and its shaft. The front carrier and torque
multiplier are splined to the rear carrier shaft, There-
fore, the torque multiplier, front carrier, rear carrier
and shaft are always turning at output shaft speed.

SPRAGS

Fig. 11 Sprag Clutch

The front sun gear and shaft is splined into the
sSprag inner race, the sprag inner race is common with
the rear unit internal gear. Any time that the sprag
is effective in holding the sprag inner race stationary
the front unit sun gear and rear unit internal gear
are also held stationary.

The neutral clutch drive plates are splined to the
sprag outer race. The neutral clutch driven plates
are splined to the transmission case so that whenever
the neutral clutch is applied the sprag outer race is
locked to the transmission case.

The sprag assembly is a one-way clutch that will
prevent the inner race, front unit sun gear and rear
unit internal gear from turning counterclockwise, but
will overrun allowing the aforementioned compo-
nents to turn clockwise,

The front clutch drive plates are splined to the cou-
pling drive member and the front clutch driven plates
are splined to the front internal gear. Whenever the
front clutch is applied the front unit internal gear is
turning at engine speed.

The reverse stationary cone is keyed to the trans-
mission case, the reverse piston is doweled to the case
center support and the case center support is keyed
to the transmission case. These components never
rotate.

The reverse cone is splined to the front clutch
housing and the front clutch housing is bolted to the
front unit internal gear. Whenever the reverse piston
is applied the reverse cone is clamped staticnary thus
holding the front unit internal gear stationary.

The overrun band is wrapped around the rear unit
internal gear to hold the rear unit internal gear and
front unit sun gear stationary whenever the band is
applied.
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POWER FLOW IN HYDRA-MATIC

TRANSMISSION
The power flow (pars that are rotanng) for each
frapumission spoecd |5 indicated by arrows on illustra-
fipns 13 through 17,

The front sun gear sheft, the rear planet catrier
shult, ond the main shaft are all concentriv, In other
wiitly, the muin shefe operares inside the rear planet
carrier shafr which in turn operates inside the hollow
frunt sun geur shaift.
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Fig. 13 MNeutrol—Engine Running

COUPLING —FILLED
FRONT CLUTCH —RELEASED

Power from the cugine (in 2 clockwise direction)
s mechanteally transmitted through the Aywheel
dumper snsembly and torus cover to the drve lorus
member. The drive member dirests the oil against
the driven member ceUsing it To mrn the main shaft
and rear unit sun gear clockwise.

In neutral the neutral clewch is relessed thus pre-
venting the sprag assembly from being effective m
holding the rear umit nternal pear against tarning
counterclockwise, Therefore, n=s the réar unit sun gear
turns clockwise, the Toar unit pnions o coupter-

REVERSE CONE
MEUTRAL CLUTCH —RELEASED

—RELEASED OVERRUM BAMND—RELEASED

SPRAG —INEFFECIVE

clockwize drivins the rear internal gear counterclock-
Wise,

The front unit sun gear ic mechanically connected
to the rear internal gear and is sleo turning counters
clockwnss; this cayuses the front unit pinions to rotate
clockwise on their pins. The clockwise motion of the
fron: umit pinions dowves the front internal gear
clockwise

Beeause both the rear unit internsl geasr and the
front unit internal gear are spinning freely, there is
no transfer of torque from the front or rear units 1o
the carriers or ourpur shaft
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Fg. 14 First Speed—Drive Ronge

COUFLING —FILLED OVERRUN BAND —RELEASED REVERSE CONE —REEASED
FRONT CLUTCH —RELEASED SPRAG —EFFECTIVE NEUTRAL CLUTCH —APPLIED
RATHO: 3.5&:1

Power from the engine iz mechanicslly transmitted
through the Bywheel dsmper assembly znd toros
cover 1o the drive torus member. Fngine torgue s
hydraulically measmitted throtsgh oi! to the dnoven
orts momber. Of frovn the driven torus member
is directed agmingy the torgus muitiplier which re-
directs the force of the oil back o the drive member
in such & way as to assist in tnrning the drive mem-
ber, Engine torque through the conpling is multiplied
and applied o the maimshait snd rear poit sun gear.

The neutral clutch s spplied locking the sprag
outer race o the case, thus meking the sprag effective
for holding the rear unit intermel gear statonary.
Coupling torque elockwise throuph the rear sun gear
then amempts to drive the pinions and nternal gear
counterclockwiss; however, because the sprag assem-
bly holds the intérnal gesr stationsry, the output

shaft through the pimions s compelled to rotste
clockwise within the internal gear et & reduced speed
and with increased torgue.

As the rear carner end output shaft rotare clock-
wisc ot reduced specd the front comier, which is
mechanically connected 1o the rear earrier, also
rotates clockwise at 8 reduced speed Berause the
sprag ast=mbly is holding the front umtt sun pear
stationary sgainst counterclockwise rotation, the car-
rier and pinjons rotate the front unit internal gear
clockwise at epproximaicly ons-half engine speed.

Because the front clutch is relessed the reduction
in first speed is due to the resr unit gesr reducton,
times the coupling torque multiplication. less the .3
engine torque acting on the output shafr through
the torgue multiplier.
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RARRRRNRAT REARY

Fig. 15 Second Speed—Drive Range

COUPLING —EMPTY OVERRUN BAND—RELEASED REVERSE CONE —RELFASED
FRONT CLUTCH—APPUED SPRAG —EFFECTIVE NEUTRAL CLUTCH—APPLIED
RATIO: 1,54:1

Powrcr from the engine 13 mecheamcally amomitted
through the fywheel, dampor assembly and torus
cover lo lhe doive torus member. The fronr clherch is
ezpplicd and the coupling is emply so enginc torguc
15 mechanically applied to the front unit internal
fEAr.

The front umit sun gear asscmbly = =pliced tn
the sprag innér racc and is proventod fom murmmng
counlerclockwize by the sprag when the neutral
clutch s applied. Engine torque at the froot internal
gear is applied o the pinions, and because the sun

ErEr canmdi 1olslr countorclocEwise the planet pin-
ont and cerrier e compclicd to revoive clockunse
arcund the sun gear in reduction The front camrier is
splined to the rear wmit carrier swnd shefl asscmbly
which in ture 1s bolted directly 1o the ourpur shaft,

As the ourput shaft and rear wnit corrier tums
clockwise in reduction, the pinsons will dove the rear
unit sun g£3r and driven torus in a clotkwise dirce-
tion faster than engine spesd. Becuuse the coupling 15
emply 90 poweT i3 transmitted and 21l rorque multi-
plication in sreond speed i1s due to the front unil gear
ratio,
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= COUPLIMNG me FIELED

FROMT CLUTCH—AFFEIED

FEWERGE COME—RELEASED

Q[ML CLUTCH —APPLIED

SPRACG=—INEFFECTIVE (OVERRUM)

OVERBUHN BARD—RELEASED

: —

|l

Fig. I& Third Speed—Drive Ronge

COUPLMNG —FILLED

FROMNT CLUTCH—APPLIED SPRAG

OVERRUN BAMD —RELEASED
IMEFFECTIVE
{OVERRUN)

REVERSE COME —RELEASED
NEUTRAL CLUTCH--APPLIED

RATICH: 1.7

Power from the engine through the Bywheel, damper
agsembly and tomis cover 15 applicd thruugh the front
cluteh to the front unit internal gear. The front inter-
nal gear, throongh the pinions tends to turn the front
Bun gear -against the sprag. Thiz would ceusc the
front carrier to run clockwise in reduction. The rear
carrier then must alko attempt to revolve clockywize
in reduction. With the rear carrier rotating clockwise
in reduction, emd the rear internal gear tending to he
staticnary against the sprag. the rear unit pinions
attempt to rotate counterclockwise on their pins, thus
driving the resr unit sun gear and driven torus clock-
wise faster thano engine specd.

However, because the coupling is filled, the coupling
driven member and rear unit sun gear can not revolve
faster than the drive torus which turns at engine
speed. Therefore, the rear sun gear speed is slowed

down to approximately engine speed. Im so doing,
the rear unit pinions are slowed down in their rotation
i Lhe pinion pins. The carrier and pinions chuange
the direction of load against the internal gear causing
it tu overrun the sprag and revolve with the carrier
and sun gear at the same speed. Because the outpat
shaft and carriers arc connected to the torgque mult
plier in the coupling, the torgue multiplicr 15 alse
turning the same speed gs the drive and driven mem
tier so that it has no cffect in multiplving toryue in
the coupling.

Both carriers and the output shaft are common,
the front sun gear and rear internal gear are com-
mon, and the front internal gear and resr unit sun
geor are nurning ab approximately the same speed,
thus the cotire train must revolve as one common
unit in direct drive.
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r— COUPLING —FiLLED

FROMT CLUTCH—RELEASED

REVERSE LCiME—AFPFLIED

MEUTRAL CLUTCH —RELEASED

SPRAD — IMEFFECTIVE

OVERRUM BAND —RELEASED

Fig. 17 Reversa

COUPLING —FILLED OWERRUN BAND —RELEASED REVERSE CONE APPLIED
FRONT CLUTCH—RELEASED SFRAG —INEFFECTIVE MEUTRAL CLUTCH —RELEASED
RATIO: 3.53:1

Power from the engine s mechanically fransmitted
through the fiywheel, damper assembly and torus
cover to the drive torus member. Engine torque is
hydraulically transmitted throngh oil to the driven
torus member, (8l from the drven torus member is
then directed agamst the torgue mubtiplier which re-
directs the force of the oil back to the drive member
in such 5 way @s o assist in tarping the dnve mem-
her. Engine torque through the coupling is multiplied
end npplied to the mainshaft and rear unit sun gear.

The rear unit =un gear drives the rear onit pin-
ions as idlers which in tirn drive the rear unit inter-
nal gear in a counterclockwise direction. (The neutral
clutch is released rendering the sprag ineffective for
houlding the internal gear).

Becouse¢ the rear unit internal gear is turning

counterclockwise, the front unit sun gear is turning
counterclockwise. The reverse cone is holding the
front unit internal gear stutionary so that the front
unit pinions and carrers are compelled w walk
around the front internal gear in counterclockwise
direction in reduction. The output shaft is common
with the {front and rear wnit carner so the ontput shaft
it tumning counterclockwise in reverse in reduction.

The effect of the force of the oil in the coupling
is such thaet the torgue multiplier is imparting an
additional .3 times cngine torque o the cander and

output shalt in the reverse direction.

The total reduction in reverse is due to the 1.3
voupling lorque rutio times the 2.49 gear ratio plus
the .3 engine torque acting on the torque multbplicr

und output shaft in the reverse direction.
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ti Front Reverse Neutral Overrun
Range Gear Coup g‘g Clutch Clutch Clutch Band
Fille Applied Applied Applied Applied
Park —_ 4
Neutral — \/
First 3/ v/
Drive i B
Left _ Second v e
Third Vv v v
First V' v v
Drive
Right Second v 4 4
Third v 2 v
First v v v
Lo Second 2 v v
Third v 2 v
Reverse Reverse v 4

MNote: The rransmission wilt shift into Yhird gear while in Drive Right at very high engine r.p.m.; however, Yransmission

will not shift out of first gear in Lo.

REVIEW ACTION OF UNITS

In order to diagnose transmission difficulties it is
very important to know what happens in each unit
during each shift. The preceding list of conditions
is effective with the engine driving the car {car not
coasting).

HYDRAULIC ACTION IN THE
HYDRA-MATIC TRANSMISSION

The proper shifting of the transmission is con-
trolled by hydraulic oil pressure. The direction of this
oil pressure to the proper places in the transmission
is accomplished by the control valve assembly.

The diagrams and text on the following pages ex-
plain how the transmission is hydraulically controlled
for each shift and operating condition.

OPERATION OF THE PUMP

The transmission pump is of the variable displace-
ment high capacity type and is engine driven,

A variable capacity type pump is one that will vary
its output according to the oil ow and pressure re-
quirements of the transmission. The effort required to
drive the pump is only great when the demand for oil
is great, consequently, large pumping capacity can be
obtained at low pump speeds without having large
pumping loads at high speeds.

The rotor of the pump is engine driven and carries
vanes, Qil trapped between vanes at the suction or
intake side 15 moved to the pressure side in greater
quantity than oil from the pressure side 1s moved to
the suction side (Fig. 18).

Variable output of the pump is obtained in the
following manner.

When the slide is in the up position maximum vol-
ume will be delivered, when the slide is in the middle
“neutral” position no velume will be delivered.

Two springs are located on the bottom of the slide.
The longer spring keeps the slide in the up or prime
position so that the moment the engine is started the
slide will be in the prime position and full cutput will
be obtained.

The small spring or inner spring acts as a bumper
keeping the slide from returning to a full exhaust
position if the demand for oil falls quickly.

CONSTANT MAIN LINE PRESSURE

Main line oil pressure from the pump is directed to
the end of the pressure regulator valve. The valve will
then move against the pressure regulator spring, The
pressure regulator spring, having a predetermined
value, will then produce a constant pressure. The
lands on the pressure regulator valve direct pressure
to both the top and bottom of the pump slide. Pres-
sure to the bottom will force the slide into the up or
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Fig. 18

pumping position. Pressure to the top of slide will
force the slide downward to the neutral position.

When line pressure drops the pressure regulator
spring will move the pressure regulator valve against
reducing line pressure thereby moving the valve so
that a feed hole in the valve indexes with a passage to
the underside of the slide causing the slide to move
upward to the prime position thereby causing pump
output to increase.

Conversely if there is little or no oil demand from
the transmission, pressure will increase and move the
pressure regulator valve so that main line oil is di-
rected to the top of the slide moving the slide to the
down position reducing output.

Thus, it has been seen that the pressure regulator
valve will produce consistent pressure determined by
the pressure regulator spring.

Operation of Pump

HIGHER CONSTANT LINE PRESSURE

A higher pressure may be obtained by directing a
pressure called line boost pressure behind the pressure
boost plug, compressing the pressure regulator spring,
which increases the epring load, thus raising pressure.

LOWER VARIABLE LINE PRESSURE

A lower pressure for certain types of operation may
be obtained by directing line drop oil to the main line
oil side of the pressure regulator valve, This will work
against spring pressure sending line pressure to the
top of the slide moving it toward the lower output
position. This line drop oil will reduce main line pres-
sure as the line drop pressure increases. Also, included
in the pump is the coupling limit valve which is used
to fill the coupling. .
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Fig. 19 Cooler Control Volve

THE COOLER CONTROL VALVE ASSEMBLY

The cooler control valve assembly, which is located
in the case cover adjacent to the front pump, ports oil
from the pump to the cooler. Rising temperature ac-
tuates the valve and allows oil to be directed to the
transmission cooler only when required, thus eliminat-
ing unnecessary pumping requirements.

OPERATION

A. COLD OIL

At temperatures under approximately 1907 to
205°F. oil will be directed to the cooer control valve
where it enters an orifice in the end of valve, providing
equal pressure on both ends of the valve (Fig. 19).
Spring pressure keeps the wvalve closed preventing
oil from entering the cooler passage.

B. WARM QIL

At tcmperatures under approximately 1907 to
205" F, the thermostatic element opens allowing oil in
back of the valve to exhaust and be directed to the
cooler line. With reduced pressure on the spring end
of the valve, spring pressure is not great enough to
keep the valve in the closed position. Therefore, the
valve will open allowing more oil to be directed
through the ports and to the cooler line.

T.V. LEVER f@

THROTTLE
VALVE

Wu T.V. PLUNGER
T.V.PRESSURE

THERMOSTATIC
ELEMENT

Fig. 20 Throttle Volve Operotion

As the transmission temperature is reduced (160~
to 180°F.) the thermostatic clement will close block-
ing oil flow to the cooler.

T.V. PRESSURE

Under some conditions it is desirable to provide for
greater acceleration and/or greater pulling power,
such as climbing hills, etc. To accomplish this, higher
shift speeds are required. This is accomplished by an
oil pressure that will oppose the effect of governor
pressure 1 opcning the shift valves. This pressure,
called T.V. is a regulated pressure and increases with
throttle opening, which is regulated by the driver.
Therefore, at the driver's option. the shift speeds can
be raised or lowered to insure suitable shift speeds for
operation under all driving conditions.

When the accelerator pedal is depressed, linkage
connected with the carburetor and the accelerator
pedal acts against T.V. plunger, opens the throttle
valve and allows main line pressure to become reg-
ulated T.V, pressure (Fig. 20).

T.V. pressure is directed to the shift valves to assist
spring pressure to hold the shift valve closed against
governor pressure. Governor pressure increases with
car speed until it can overcome spring and T.V. pres-
sure causing the shift valve to open and the shift to
occur,

THERMOSTATIC T.V. CONTROL

A bi-metal spring type thermostatic clement is used
to compensate for the effects of temperature on shift
speed control, engine power output, and shift feel
control.

The element is positioned behind the throttle valve
and is adjusted by a screw to give an accurate spring
value at a given temperature. Under cold oil con-
ditions the element will expand. and apply a greater
load against the throttle valve (Fig. 20).

This produces less T.V. pressure at a given throttle
open. Less T.V. pressure allows some shifts to start
quicker and reduces the forces applying the front
clutch. As the oil temperature rises toward normal
the element will contract making it ineffective.

GOVERNOR OPERATION

The governor is a centrifugal type, rotating with
the transmission output shaft to generate two speed-
controlled oil pressures which are primarily used in
the control valve assembly to initiate the shifts.
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G-1 PRESSURE

As the governor rotates with the output shaft, cen-
trifugal force acting on the G-1 or primary governor
valve tends to throw the valve outward (Fig. 21).
Main line pressure to the governor is then ported into
the G-1 passage where it can act on the large land of
the G-1 valve to provide a force in the opposite direc-
tion to the centrifugal force. The G-1 valve will then
move to close off the incoming line pressure and allow
G-1 pressure to exhaust until the force of G-1 pressure
acting against the centrifugal force is equal to the
centrifugal force. The (3-1 valve continues to regulate
against centrifugal force so that (-1 pressure in-
creascs with output shaft speed.

G-2 PRESSURE

The second governor valve is called the G-2 or
secondary governor valve. As centrifugal force throws
the G-2 valve outward, (G-1 pressure is adrmnitted to
the G-2 passage. G-2 pressure then acts against the
large land of the G-2 valve to oppose the centrifugal
force. (G-2 pressure then incrcascs with output shaft
speed.

(3-2 pressure is designed to be more sensitive at the
higher car speeds.

FRONT CLUTCH ACCUMULATOR

The front clutch accumulator is a cushioning and
timing device.which enables the front clutch to apply
smoothly under all throttle conditions. Regulation is
necessary due to the varying torque loads that the
front clutch is subjected to. For example. with light
throttle conditions the front clutch can be applied
quickly with a minimum of pressure, conversely with
full throttle operation the front clutch is applied
slower with greater oil pressure required.

The accumulator body contains two opposed sets
of springs and pistons. One is called the upper accu-
mulator piston and spring and the other lower accu-
mulator piston and spring. with each piston acting
against spring pressure.

When the front clutch is engaging, front clutch
apply oil is also directed to the front clutch accumu-
lator. Front clutch oil compresses the pistons against
spring pressure, causing the accumulator to absorb an
amount of clutch apply oil. During the initial appli-
cation of the front clutch piston, a comparatively
small quantity of clutch apply oil is diverted to the
accumulator. When the clutch piston is stroked to its
apply position, the accumulator pistons move against
spring pressure and the amount of oil absorbed by

Fig. 21 Governor

the accurmnulator will increase thereby stopping the
flow to the clutch. Since the pistons moving against
their springs meet increasing resistance to their mo-
tion, the oil pressure applying the front clutch in-
creases gradually to provide a smocth application.

When the pistons reach the ends of their strokes,
the front clutch pressure rises to main line pressure to
insure positive and complete engagement following
the shift.

COMPENSATOR

Further control of front clutch pressure as pro-
duced by the accumulator is obtained by the primary
and secondary compensator valves and springs. The

UPPER

ACCUMULATOR

SPRING ==

PISTON = UPPER

PIN E ACCUMULATOR
FRONT o PISTON
CLUTCH ﬂ

LOWER
ACCUMULATOR
PISTON

LOWER

ACCUMULATOR
SPRING

-----

COMPENSATOR VALVE

Fig. 22 Accumulator and Compensator
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purpose of these valves and springs is to provide pres-
sure to the accumulator to help the lower accumulator
piston spring to resist piston motion and thus further
increase the front clutch pressure during shifting.
T.V. pressure, along with spring pressure, acts against
the primary compensator valve allowing drive oil to
enter the compensator line and fill the accumulator.

When T.V. pressure is low, the compensator pres-
sure is low, and the secondary compensator valve is
held against its stop by the secondary compensator
valve spring. When T.V. pressure is high the second-
ary compensator valve is pushed against the primary
compensator valve by higher compensator pressure.
It then moves with the primary compensator valve.
When the front clutch oil is fed into the accamulator,
compensator oil is forced over to the compensator
valves where it pushes open the primary valve and
discharges compensator oil to exhaust. The resistance
of the compensator valves to permitting compensator
oil to be exhausted controls the compensator pressure
which helps to control the front clutch pressure during
a shift.

OVERRUN BAND SERVO

The overrun band and servo are used to obtain
engine braking when coasting in first or second speed
with the selector lever in the intermediate or low
range position. Normally, when the engine is driving
the transmission and vehicle, the sprag assembly is
effective in holding the rear unit internal gear, or

QOVERRUM
BAND

Fig. 23 Overrun Band Servo

front unit sun gear stationary so as to obtain reduc-
tion. When the vehicle is coasting however, the rear
wheels and transmission cutput shaft are driving the
transmission. In this condition the sprag assembly
loses its effectiveness for holding the rear unit internal
gear or front unit sun gear stationary, the trans-
mission would then overrun and not provide the de-
sired braking action.

To prevent the transmission from overrunning, the
overrun band assembly is applied to the rear unit
internal gear thus holding the rear internal and front
unit sun gears stationary for the desired braking
(Fig. 23).

An overrun band servo is used to apply and release
the overrun band.

SERVO OPERATION

When the manual selector lever is in the Low
Range position and the transmission is in first or
second speed, overrun band apply pressure is applied
to the overrun band servo.

FIRST STAGE

Band apply pressure acts against the servo piston
moving the piston, servo springs, retainer and piston
pin against the release spring to start the application
of the band. When the band has been applied to
the rear internal gear it begins to offer resistance to
the travel of the piston pin.

SECOND STAGE

As band apply pressure continues to build up under
the piston, the piston begins to travel up on the piston
pin against the force of the servo springs. The piston
then moves away from the washer which allows a
small portion of the band apply pressure to bleed to
exhaust through the bleed hole in the piston. Overrun
band apply pressure under the piston then continues
to build up at a slower rate and causes a greater force
to be applied to the band, (See Fig, 23).

THIRD STAGE

When the piston travels up far enough to contact
the servo spring retainer the bleed hole is sealed off
again, this allows the band apply pressure to build up
quickly again and causes the piston to apply its full
force directly against the servo spring retainer and
piston pin to give the final full apply force.

The design of the servo is such as te provide for a
smooth gradual apply of the band under all driving
conditions and oil pressures.
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MANUAL VALVE

The manual valve distributes pressures to place
the transmission in either neutral, drive left, drive
right, Lo Range or Reverse, It is controlled mechani-
cally through a linkage from the selector lever on the
steering column.

1-2 SHIFT VALVE

The 1-2 shift valve initiates the 1-2 and 2-1 shifts
by sensing a balance between T.V. and G-1 governor
pressures,

2-3 SHIFT VALVE

The 2-3 shift valve initiates the 2-3 and 3-2 shifts
by sensing a balance between T.V. and both G-1 and
G-2 governor pressures,

COUPLING FEED LIMIT VALVE

This valve is located in the pump body and pro-
vides a direct feed to the coupling from the pump in
first gear and reverse. It is controlled by coupling
signal pressure but opens only when coupling signal
pressure is greater than 90 psi.

COUPLING EXHAUST VALVES

The coupling exhaust valves are located in the
torus cover assembly and they seal the coupling ex-
haust ports whenever coupling signal pressure is
directed to close them.

COUPLING TIMING VALVE

The coupling timing valve controls the dump and
fill of the coupling.

It is controlled by front clutch pressure on 1-2 shift
and delays the dump of the coupling until clutch
capacity is sufficient to carry the drive load.

On a 2-3 shift it is controlled by 1st and 3rd pres-
sure and shifts immediately after the 2-3 shift valve.

PRESSURE BOOST VALVE

The pressure boost valve controls the flow to the
line boost area of the pressure regulator valve. It is
shifted by front clutch pressure and is timed to move
after the c¢lutch has assumed the drive.

PRESSURE DROP VALVE

The pressure drop valve controls the flow to the

line drop area of the pressure regulator valve. It
generates a varying pressure inverscly proportional
to T.V. pressure which results in a modulated line
pressure.

2-1 DOWNSHIFT VALVE

The 2-1 downshift valve regulates the exhaust of
the front clutch on throttle 2-1 downshifts, It is de-
signed to allow thc clutch to slip momentarily until
the coupling is full encugh to assume the drive with-
out excessive engine flare.

FRONT CLUTCH EXHAUST VALVE

The front clutch exhaust valve controls the dura-
tion of front clutch slipping during a throttle 2-1
downshift. It provides a wide open clutch exhaust
when coupling pressure is sufficient.

TV PLUNGER (DETENT VALVE)

The T.V. plunger initiates the part throttle 3-2 and
the detent 3-2 and 2-1 shifts. It is operated mechani-
cally by the TV, linkage.

REVERSE BLOCKER VALVE

The reverse blocker valve prevents a shift into
reverse at speeds above 10 mph. It is controlled by
G-1 pressure and provides a mechanical stop for the
manual linkage.

2-1 CUTOFF VALVE

The 2-1 cutoff valve is a valve which senses drive
conditions relative to overrun by shifting at about
17 psi T.V. pressure. It provides an immediate ex-
haust of front clutch oil on overrun or closed throttle
2-1 downshifts and provides a source for 2-3 boost oil
on very light 2-3 upshifts,

2-3 BOOST VALVE

The 2-3 boost valve provides 2-3 boost pressure on
light throttle 2-3 upshifts until the coupling reaches
sufficient charge pressure.

NEUTRAL CLUTCH VALVE

The neutral clutch valve senses a balance between
T.V. pressure and neutral clutch pressure to regulate
the flow of neutral clutch apply oil. This insures a
smooth but firm clutch application under all throttle
conditions.
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NEUTRAL—ENGINE RUNNING

COUPLING —FILLED
FRONT CLUTCH-OFF

Whenever the engine is running line pressure is
always directed to the:

. Pressure Regulator

. Pressure Relief Valve

. Coupling Feed Limit Valve
. Throttle Valve

. Coupling Timing Valve

. Manual Valve

2-3 Governor Valve

Governor Assembly

e e N e o A W b

Pressure Boost Valve

BASIC CONTROL

Line pressure through the coupling timing valve is
directed into the signal passage. Signal oil closes the
coupling exhaust valves and opens the coupling feed
limit valve to provide coupling feed oil. Line pressure
through the orifice at the coupling timing valve pro-
vides an additional source of coupling feed oil to fill
the coupling. The neutral clutch is released, thereby
rendering the sprag ineffective.

PRESSURE CONTROL

The pressure relief valve provides for the exhaust of
excessive main line pressures at approximately 242
psi. This condition may occur only in the event of a
malfunction in the pump or pressure regulator.

Line pressure to the throttle valve is regulated to a
variable pressure called T.V. pressure. The throttle
valve, which regulates T.V. pressure, is controlled by
the T.V. spring and throttle plunger, through adjust-
able linkage from the carburetor throttle. As the

REVERSE CONE
MNEUTRAL CLUTCH—OFF

—OFF SPRAG —INEFFECTIVE

OVERRUN BAMND —OFF

throttle is opened, the linkage depresses the throttle
plunger to increase the force of the T.V. spring, thus
causing the throttle valve to regulate T.V. pressure
to a higher value. T.V, pressure is designed to vary
with throttle opening and is used throughout the con-
trol system to activate or control different valves at
various times in relation to throttle opening.

Line pressure through the pressure boost valve
enters two passages to become pressure boost and line
drop signal oil. Pressure boost oil is routed against the
boost plug in the pressure regulator to give an in-
crease in line pressure, Line drop signal pressure is
routed to the pressure drop valve where T.V. pressure
acting on tlie end of the pressure drop valve regulates
line drop signal oil to a variable decreasing pressure
which in turn is applied against the second land of the
pressure regulator valve.

At closed throttle, line drop pressure is maximum
thus causing the greatest drop in line pressure; at
full throttle, line drop pressure is regulated to exhaust
resulting in high line pressure. Line pressure then is
controlled to vary in accordance to throttle opening
from 132-180 psi.

Line pressure directed to the governor will be
regulated to become two variable governor pressures:
G-1 and G-2.

These pressures vary in proporton 1o output shaft
or vehicle speed. G-1 being more sensitive at the
lower speeds and G-2 being more sensitive st high
vehicle speeds. Governor pressure is used to initiate
the 1-2 and 2-3 shifts.

SUMMARY

The coupling is filled and the neutral c¢lutch is re-
leased, theteby causing the transmission to be in
neutral.
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FIRST SPEED—DRIVE LEFT

COUPLING —FILLED
FRONT CLUTCH—OFF

When the selector lever is moved to the drive posi-
tion, the manual valve is repositioned to allow line
pressure to enter the drive oil circuit. Drive oil then
flows to the following:

Neutral Clutch Valve
1-2 Shift Valve Train
Pressure Boost Valve

Primary Compcnsator Valve for use during 1-2
shift.

BASIC CONTROL

Drive o1l to the Neutral Clutch Regulator Valve is
directed into the neutral clutch apply passage. The
neutral clutch valve senses a balance between neutral
clutch apply pressure and T.V. plus spring pressure
to regulatc the flow of neutral clutch apply pressure
to insure a smooth but firm clutch application under
all throttle conditions, As the neutral clutch applies
the sprag becomes effective for first speed.

REVERSE CONE
NEUTRAL CLUTCH—ON

—OFF SPRAG —EFFECTIVE

OVERRUN BAND_QFF

PRESSURE CONTROL

Pressure control in first speed is identical to that
in neutral.

TIMING CONTROL

FAIL SAFE FEATURES

To provide a safety feature, five check balls have
been placed in the hydraulic circuit. Normally, these
balls restrict the oil to its normal circuit. However,
if certain valves stick in the wrong position, the balls
will shift and provide an alternate source of pres-
sure to the necessary units so the transmission con-
tinucs to operate.

SUMMARY

The coupling is filled, the neutral clutch is applied
and the sprag is effective placing the transmission in
first,
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SECOND SPEED—DRIVE LEFT

COUPLING —EMPTY
CLUTCH  —ON

As vehicle speed and G-1 pressure increases, the
force of G-1 acting on the 1-2 governor valve will
overcome the force of the 1-2 shift valve spring,
1-2 T.V. spring, and modulated T.V. pressure. This
causes the 1-2 governor valve to open, which allows
drive oil to enter the front clutch passage. Simultane-
ously shift T.V. to the 1-2 T.V. valve is cut off at the
1-2 shift valve, and first gear oil is exhausted through
the 1-2 shift valvc.

BASIC CONTROL

Front clutch oil from the 1-2 governor valve then
is directed to the 2-3 shift valve for later use and,
after passing an orificed one way check valve, to the:

a. Front Clutch

b. Front Clutch Accumulator

]

. Coupling Timing Valve
d. Pressure Boost Valve

Front clutch 0il to the front clutch applies the
clutch, and moves the coupling timing valve against
the spring cutting off line pressure to the signal
passage. As signal pressure 1s cut off, the coupling
exhaust valves open, thus allowing the coupling to
empty and the coupling feed limit valve closes,
cutting off coupling feed pressure to the coupling.

PRESSURE CONTROL

Front clutch to the pressure boost valve overcomes
drive nil at the annnsite end thiis mavineg the walue

REVERSE CONE
NEUTRAL CLUTCH—-ON

—OFF SPRAG

—EFFECTIVE
OVERRUN BAND—_QOFF

to cut off line pressure from entering the pressure
boost passage. Because pressure drop feed is again
directed through the boost valve line pressure will
then drop to a variable value of (74-105 psi). Front
clutch oil is used on the pressure boost valve since it
is a signal oil which notifies the pressure boost valve
that the oil pressure in the elutch itself is sufficiently
high to allow the clutch to carry second gear torgue.
Also, if the line pressure were not kept in a boosted
condition temporarily, the neutral clutch would not
have suificient pressure to prevent its slipping before
the transmission had completed the shift to second
gear.

TIMING CONTROL

Front clutch oil is directed to the accumulator to
provide a cushion for clutch apply pressure. Compen-
sator pressure is also fed to the accumulator to con-
trol the amount of cushioning the accumulator will
provide according to throttle opening. At light
throttle, compensator pressure is low, thus allowing
the accumulator to absorb a greater amount of clutch
oil for greater cushioning. At heavy throttle, compen-
sator assists the lower accumulator spring in acting
against clutch pressure to give a firmer and smoother
clutch application. Front clutch oil acting on the
coupling timing wvalve times the movement of the
valve and the resulting exhaust of the coupling to
coincide with the application of the front clutch.

SUMMARY

The front clutch is now applied and the coupling
is pmntv <hiftineg the fransmissian inta serand eneed
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THIRD SPEED—DRIVE LEFT

COUPLING —FILLED
FRONT CLUTCH—ON

As vehicle speed increases further, G-1 and G-2
pressure and the 2-3 shift valve spring acting on the
2-3 shift valve train will overcome the force of the
T.V. regulator spring and modulated T.V. pressure on
the 2-3 shift valve. The shift valve will then open
allowing front clutch pressure and line pressure to
enter the 2-3 and 3rd speed coupling feed passages
respectively. T.V. pressure is now cut off from enter-
ing the shift T.V. passage.

BASIC CONTROL

2-3 oil will then reposition the coupling timing
valve to allow signal pressure to close the coupling
exhaust valves and open the coupling feed limit valve
to provide coupling feed. Third gear coupling feed
pressure flows to the coupling timing valve where it
provides an additional source for coupling feed pres-
sure,

PRESSURE CONTROL

Under most driving conditions line pressure is not
changed between second and third speed however,

REVERSE CONE
NEUTRAL CLUTCH—ON

—OFF SPRAG —OVYERRUN

OVERRUN BAND —OFF

below approximately 28 psi T.V. pressure, the 2-1
cutoff valve opens against T.V. pressure to allow 2-3
pressure to enter the 2-3 transfer passage. 2-3 transfer
oil then opens the 2-3 boost valve against spring
pressure to allow 2-3 transfer oil to enter the 2-3 boost
passage and in turn flows past a ball check valve to
the pressure drop valve to prevent line drop from oc-
curring. Simultaneously 2-3 boost pressure flows past
a second ball check valve to enter the passage which
supplies the source for line boost. Line pressure is
then raised to a sufficient value to give a fast coupling
feed. As the coupling fills and reaches operating pres-
sure, coupling feed pressure acts on the end of the 2-3
boost valve to cut off 2-3 transfer oil and the source
for line boost pressure, With the 2-3 boost pressure
cut off, T.V. pressure is again directed through the
ball check valve to control line drop signal pressure,
Line pressure will then drop to its normal third speed
value (74-105.2 psi).

SUMMARY

The front clutch remains applied and the coupling
is filled so the transmission is in third speed.
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SECOND SPEED—DRIVE RIGHT

COUPLING —EMPTY
FRONT CLUTCH—APPLIED

Gil flow in intermediate range-second speed is pri-
marily identical to that in drive range second speed,
with the following exceptions:

1. QIL PRESSURE

When the manual valve is in the right drive posi-
tion the line drop feed passage is cut off. This stops
the source of line drop pressure so that line pressure
is constant at approximately 105 psi regardless of
throttle opening.

2. INTERMEDIATE RANGE PRESSURE

Right drive range pressure from the manual valve

REVERSE CONE
NEUTRAL CLUTCH—APPLIED

—OFF SPRAG

—EFFECTIVE
OVYERRUN BAND—ON

performs two functions. First, it is directed through
the ball check against the large end of the 2-3 shift
valve to prevent a 2-3 shift from normally occurring
in the intermediate range.

As a safety feature, it is possible to obtain a 2-3
upshift in the intermediate range but only above the
speed at which the normal drive range through detent
2-3 upshift occurs.

Secondly, it is directed through the 2-3 governor
valve to apply the overrun servo and band for over-
run braking in second gear.
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FIRST SPEED—-LO RANGE

COUPLING —FILLED
FRONT CLUTCH —OFF

When the selector lever is placed in the Lo position,
the Manual Valve is moved to uncover an additional
source of pressure, Lo oil.

Lo oil is directed to two locations:

1. Against the large end of the 1-2 Governor Valve
to work against the force of G-1 pressure.

REVERSE CONE
NEUTRAL CLUTCH—ON

—OFF SPRAG —EFFECTIVE

QOVYERRUN BAND —ON

2, Through the ball check valve, past the 1-2 T.V.
regulator valve to act against the 1-2 shift valve to
further assist in keeping the 1-2 shift valve closed
against G-1 pressure.

The primary purpose of Lo oil is to provide a def-
inite means of preventing a 1-2 upshift from occurring
in the Lo range position.
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REVERSE

COUPLING —FILLED
FRONT CLUTCH —QFF

When the selector lever is moved to the Reverse
position, the manual valve is repositioned to exhaust
Drive, Intermediate and Lo Qil. Reverse pressure
from the manual valve is allowed to enter the control
system.

BASIC CONTROL

Reverse pressure applies the reverse cone.

REVERSE CONE
NEUTRAL CLUTCH—OFF

—ON SPRAG

—INEFFECTIVE
OVERRUN BAND-OFF

Line pressure, through the coupling timing valve
enters the signal passage to close the coupling exhaust
valves and open the coupling feed limit valve for
coupling fill.

PRESSURE CONTROL

Pressure control in reverse is identical to that ob-
tained in neutral. Line pressure will vary from 132-
180 psi. depending on T.V. pressure,

DRIVE LEFT—PART THROTTLE 3-2

COUPLING—EXHAUSTING

At vehicle speeds below approximately 35 mph a
3-2 downshift can be obtained by depressing the ac-
celerator a given amount. When the accelerator is de-
pressed sufficiently, T.V. pressure acting hehind the
T.V. plunger is allowed to enter the part throttle T.V.
passage. Because the 2-3 shift valve is open, part
throttle T.V. enters the shift T.V. passage and acts
against the large end of the 2.3 T.V. valve which
causes the 2-3 shift valve to close.

BASIC CONTROL

As the 2-3 shift valve closes, 2-3 oil and 3rd speed
coupling fill oil from the 2-3 shift valve are cut off,
thereby causing the coupling to exhaust shifting the
transmission back into second gear.

PRESSURE CONTROL

The pressure remains the same as in third speed.

DRIVE LEFT--DETENT 3-2

COUPLING —EXHAUSTING

While operating in third gear at speeds below ap-
proximately 62 mph, a forced or detent 3-2 downshift
is available. This is accomplished by depressing the
accelerator {ully.

As this is done. the T.V. plunger is fully depressed

exposing the detent passage to T.V. pressure. Detent
pressure which flows past the ball check is directed
against the large land of the 2-3 shift valve.

Detent pressure will overcome the force 0" G-1 and
G-2 pressure and one spring acting in the opposite
direction, therehy causing the 2-3 shift valve to close.
The transmission will then shift into second gear.
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DRIVE LEFT—DETENT 2-1

COUPLING —FILLING
FRONT CLUTCH -EXHAUSTING

At vehicle speeds below approximately 22 mph
in second gear a forced or detent 2-1 downshift can
be obtained by depressing the accelerator fully past
the detent. This causes the T.V. plunger to open the
detent passage to T.V. pressure. Detent pressure then
enters the 1-2 shift pressure passage to act against
the 1-2 T.V. valve. This causes the 1-2 shift valve to
close against the force of G-1 pressure.

BASIC CONTROL

As the 1-2 shift valve closes, drive oil to the front
clutch is cut off and all front clutch pressure in the
front clutch and accumulator is compelled to exhaust
into the 2-1 signal passage. The spring repositions the
coupling timing valvc to providc coupling signal
pressure and coupling feed pressure,

PRESSURE CONTROL

Drive oil acting on the pressure boost valve reposi-
tions the valve against exhausting front clutch oil to
provide both boost pressure and line drop signal.

TIMING CONTROL

During a heavy throttle 2-1 downshift the release
of the clutch must be timed to coincide with the filling
of the coupling. To accommplish this timing exhausting
front clutch oil or 2-1 signal oil is used as follows:

1. It flows through the closed 2-3 shift valve into
the 2-3 passage to rapidly reposition the coupling
timing valve for coupling fill.

2. Tt flows to the 2-1 cut off valve where a rapid
exhaust is obtained at light throttle only, but no ef-
fect ig obtained at heavy thiottle 2-1 shiifts,

3. It regulates to cxhaust through the 2-1 downshift
valve that will hold the front clutch torque in second
speed but not in first speed. This feature permits the
front elutch to handle the transmission torque in sec-
ond gear until such time that first gear torque is pre-
dominant.

4. It rests against the front clutch exhaust valve
until such time that coupling pressure attains a suf-
ficient value to handle torque capacity in first gear.
Coupling pressure then opens the front clutch exhaust
valve to exhaust all remaining 2-1 signal or front
clutch oil.

DRIVE LEFT—LIGHT THROTTLE 2-1

During a light or closed throttle 2-1 downshift, as
the 1-2 shift valve closes, drive oil to the front clutch
passage is cut off ; however, all front clutch pressure
in the systemn is exhausted into the 2-1 signal passage.
Because T.V. pressure is slight with light throttle, the
2-1 cut off valve is open to exhaust the 2-1 signal oil.
This allows an immediate exhaust of front clutch oil.

DRIVE LEFT—LIGHT THROTTLE 2-3

BASIC CONTROL

The basic control on light throttle 2-3 upshifts is
the same as a basic 2-3 upshift.

PRESSURE CONTROL

When a 2-3 upshift is made at light throttle posi-
tions the 2-1 cut off valve is positioned against T.V.
pressure by the spring. This allows 2-3 oil to flow
past the 2-1 cut off valve, thus opening the 2-3 boost
valve against the spring. This allows 2-3 oil to flow
into the 2-3 boost passage and in turn past a ball
check valve to the pressure drop valve. This closes the
pressure drop valve cutting off pressure drop. Simul-
taneously, 2-3 boost oil flows past another ball check
valve into the lst, Reverse and 2-3 boost passage
where it supplies an alternate source for pressure
boost. Line pressure is then raised to a sufficient value
to provide a fast coupling feed. As the coupling fills
and reaches operating pressure, coupling feed pressure
acts on the end of the 2-3 boost valve to cut off the
source of boost pressure, With 2-3 boost cut off, T.V.
pressure is again directed through the bhall check
valve to control the pressure drop valve, Line pressure
will then drop to its normal third speed value.



8 1961 HYDRA-MATIC MANUAL

PERIODIC SERVICE RECOMMENDATIONS

Fig. 32 Fuid Level Indicotor

TRANSMISSION FLUID

Trausmission fuid Iewvrl should be checked (with
trensmission warm) every 200 miles at time chassis
lubrication i= performed, Procedure for checking level
ig incivuded on page +1 of this manual Hydra-Madc
fiuid should be changed every 25,000 milss. Instuc-
tions for draining and refilling appear oo pege 1.

Since the Hydra-Matic transmission is very sensi-
ove o ofl level, special nrecautons should be taken
when checking the oil level otherwize valve buzz or
shift mslfuncrdon: may be ciperienced Do not
overiill,

FLUID LEVEL INDICATOR

The fuid level indicator = located in the Gller pipe
at the nghr rear corner of the engine (Fiz 32). To

Fig. 33 Indicoior Maorkings

bring fud level from lower mark to full mark re-
quires 1 pint (Fig. 33).

NEW CAR AND 2000 MILE INSPECTIONS

MNew car and 2800 mule mspectioms should be per-
formed =5 ontlined an form 56110, ~19461 Pontiac
New Car Pre-Delivery znd 2000 Mile Inspection and
Adjustment ™ When road testing during bath the new
car and 2 mils inspection. following ftems are
HnpoTEant:

l. Neutralizer switch should not start except in
park and poutrzl (page ).

2. Indexr Hydra-Matic indicator pointer.

3. Fluid level should be to the FULL mark with
transmission ar porms! operatimg temperature (with
cold ofl Buid Irvel should be at ATVD mark).

GENERAL RECOMMENDATION

Observe operaton of trznsmission when car i
road tested for sny resson sr any time



ADJUSTMENTS WITH TRANSMISSION IN CAR

CONTENTS OF THIS SECTION

SUBJECT PAGE
Adiust Throttle Contrgl Linkage 39
Adjust Sclector Lever Lankapge 1

ADJUST THROTTLE CONTROL LINKAGE

CAUTION: Linkage operatiom will not be ssbs.
fartory U binding of cxCessive Wear exisis

1. Remove air cleaner.

?. Loosen both nurs st transmisson throttls con-
trol rod trunnicn (Fig. 34).

3. Adjust engine wdle spesd o $80-300 rpmy odn
draive range (530-360 with sir condittoning),

1. Shur off engine and ingmll linkape sdjustment
in J-7687 through holes in throttle control lever and
bracker (Faig. 33X

MNOTE: Four-barrel units =sre cquipped with s
throttle et check Before installing pin, it will be
necessary to either remove thrortle return check or
inst=ll togl J-6342-01 over return check o that it will
not interfere with inkage adjustment,

3. With throttle valves fully closed. loosen lock
nut and adjust length of rransmission throttle control
rod o carburergr {Fig. 34) so that gauge pin is free
in hale. Lesve pin installed and tghten lock nut se-
curely, Recheck freeness of gauge pin in holes

A, Puch T V. uppoer contyol rod dowoward untsl the
outer T V. Yever iz frlt to touch end of omavel (Fig. 33).

CAUTION: Make sure that, when lever is in this
position, the upner lock oot is not touching runeicn.

7. While holding T.V. upper control in this posi-
tion, tghten upper and lower tnnion lock puls
finger tight {Fiz_ 33). Shorten T.V. upper comtrel rod
by backing of lower tnumion out P4 turns and
Hghten Upper nut serurely Remove gatge pin

EB. Loosen lock nut oo carburctor throttie mod
(Fig_ 34}

9. Adjust carburetor throttle rod o obtzin 4.557
¢learance from undsrzide of sttaching boss on pedal
to body toc pen as shown in Fig. 36 (approx 333"
0 CARITET).

10. Tighten lock our on carburetor throttle rod
securely.

SUBRJECT

Adjusr Neutralizer Switch 40

Fig. 34 Linkege Fin Installed

11. Install air cleaner.

12. After throttle linkspe =djustmenr has been
mede, road test car and teilor adjustment as reguired
by shortening or lengthening the T.V. upper control
rod one hs!f Tara ar 2 time to obtein the best shife
feel.

Fig. 35 Throtile Control Linkage



40 1961 1IYDRA-MATIC MANUAL

CARBLRETOR
i THROTTLE ROD
Ao
T _;ﬁp 0o
v * i e — 1, I SN
L v o el Q' =
- T ¥ ’.-\\ .'-.'I-.%.. | oL
B R i
'I’-‘I QI}_-:'\ .-.'"..---.. .-'.-
eafur sk e 1
TN. UPRER Bl |
COMTROL RDD_'_'_‘——‘H I
[ ;
L .“\'E T apeROX, 3w
gﬁ{ﬁ \ [ —%TI0 CARPET
\
p "”’H;’E) Fip=
(&1} [

CORTROL ROD

.,""'\\ .\\q *-—I_;r'-' -H"\i_ﬂi
GEARSHIFT UPPEaﬂ\* \ \ 12- i T

GEARSHIFT LOWER T.W. L
CONTROL ROE CORTROL ROD

Fig, 36 Accelerator Linkage

transmission ag far as possible, While holding rod in
this position, run the trunnion upper nut down to just
contact the trunnion. Run lower nut up to contact
trunnion and lock nuts sceurely,

2. After completing above adjustinents, cheek
transmissicn parking lock with car on ramp or grade
for positive locle,

ADJUST SELECTOR LEVER LINKAGE

1. Put upper shift control lever and {ransinission
lever in park P position and, with the transmission
vuter shift lever tronpion nuts (Fig. 35) backed clear
of the trunnton, pull the shift roed down toward the

3. Place upper shilt lever in Drie Right position
and check Hydra-Matic indicator peinter index. If
necessary to adjast, locsen check nur sbove ball stud,
adjust index by rotating rod and lock ¢heck nut
securely.

ADJUST NEUTRALIZER SWITCH
L. Place selectar lever in Meutral position.
2. Loozen switch mountling serew (Fig. 37),

3. Adjust neutralizer switch to index with selector
lever, Starter must nol operate when ignition key is
turned to start position with selector lever in ADR
position.

A. Test to sce that engine starts when svleetor is in
P or N position.

5. Tighten switch monnting screw securely.

Fig, 37 WNeutralizer Switch
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MINOR SERVICE AND REPAIRS

COMTENTS QF THIS SECTION

SUBJECT PAGE
Checking Oil Level ) . 41
Fluid Capacity, Draining and Refilling . 41
Pressure Regulator Valve 42
Line Boost Plug ) 42
Coupling Feed Limit Valve S . 41

Services outlined in this section can be performed
without removing the transmission frem the car. Com-
plete procedures are not given for all of these services,
since they ave covered in detail under “Remove Units
from Case” and “Install Units into Case.”

CHECKING OIL LEVEL

1. Park car on level floor, place selector lever in
park position and run engine until it rcaches normal
operating temperature (to make certain transmission
s at normal operating temperature),

2. With engine idling at normal idle speed, check
oil level indicator (Fig. 32) and note reading (Fig, 33).
NOTE: When adding fluid use Automatic Transmis-
sion Fluid (Type A) from containers bearing Armour
Institute qualification designation “AQ-ATF™.

Since the 3-speed transmission is very sensitive to
oil level, special precautions should be taken when
checking the oil level ptherwise valve buzz or shift
malfunctions may be experienced. Do not overfill.

FLUID CAPACITY, DRAINING AND

REFILLING
CAPACITY

Approximately 434 quarts of fluid are required to
refill transmission after oil pan has heen drained as
outlined below. When unit has been disassembled and
rebuilt, approximately 8L4 quarts will be required to
refill. Use only Automatic Transmission Fluid (Type
A) from containers bearing Armour Institute guali-
fication number “AQ-ATF .. .".

DRAINING AND REFILLING TRANSMISSION

Transmission oil should be changed every 25,000

SUBJECT PAGE
Rear Seal and Rear Bushing . ... 42
Control Valve Body ) 43
Governor : : 43
Parking Linkage . o S ... 44
Servo and Accumulator 44

miles at which time it is also recommended that the
oil pan be removed and the oil intake strainer be
replaced.

Drail otl immediately after operation before it has
had an opportunity to cool.

To drain oil proceed as follows:

1. Disconnect filler pipe from right side of oil pan
and drain transmission.

NOTE: Flushing of Hydra-Matic transmission is
not recommended.

2. Remove o1l pan and oil strainer.
3. Thoroughly clean oil pan.

4. Install strainer using new pump intake pipe “0O”
ring if neccssary.

5. Affix new gasket to oil pan with petrolatum.
6. Install oil pan, tighten attaching screws securely.
7. Connect filler pipe to oil pan.

8. Remove oil level indicator and wipe it clean.

9. If only the oil pan has been removed, pour 4
quarts of fluid into the transmission. If the valve body
has also been removed, use 5 quarts. After a complete
overhaul, 8 quarts are required. BE SURE CON-
TAINER, SPOUT, OR FUNNEL IS CLEAN.

10. Start engine and let engine idle (carburetor off
fast idle step). Place selector lever in P position and
apply hand brake.

11, With transmission warm (approximately 150°F),
add fluid to bring level to full mark on indicator.

CAUTION: Do not overfill—foaming will result,

12. Replace oil level indicator and stop engine.
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PRESSURE REGULATOR VALVE

REMOVAL

1. Remove left-hand inspection cover on case cover.

2. Using 34" socket, remove regulator valve plug,
stop, spring, and valve from pump body.

INSTALLATION
l. Replace “O” ring on plug, if necessary.
2. Place valve plug in 34" socket with speed handle.

3. Place the line boost plug in the wvalve plug,
hollow end facing out and then set the valve stop on
top of the plug. See line boost plug information below.

4. With the spring attached to the regulator valve,
place the spring through the plug stop and into the
plug. The assembly is now assembled the same way
it is installed in the pump.

5. Feed entire assembly through inspection hole
and into the pump. Some manipulation may be re-
quired to get the valve and the plug stop properly
into their bores, Torque plug to 15-20 ft, Ibs.

6. Replace inspection cover.

LINE BOOST PLUG

The line boost plug in the pressure regulator valve
assembly is supplied in three different bore depths
which provide different line boost pressures.

The plugs are distinguished by either a plain side,
a ring, or a groove on the side of the cap at the end
of the plug. The plain side plug creates normal pres-
sure, the ring plug a higher pressure and the groove
plug creates the highest pressure.

If replacement of a plug is necessary, the same size
should be used unless a pressure test shows otherwise.

Procedurc for checking line boost pressure is as
follows:

1. Disconnect control rod to T.V. outside lever.

2. Becure the T.V. lever in the full T.V. position
with a length of wire.

3. Install oil pressure gauge in upper of the two
test holes in rear bearing retainer.

4. Start the engine and run at 1500 r.p.m. in P
position. Main line pressure should be 176-183 psi,

5. Change line boost plug if necessary to obtain
correct pressure.

COUPLING FEED LIMIT VALVE
REMOVAL

1. Remove inspection plate on right hand side of
case Ccover.

2. Coupling feed valve plug is located in the lower
portion of the pump and may be removed using a
34" socket and an appropriate extension.

3. The valve plug and the pin will come out with
the socket. The spring and valve will usually remain
in the pump body and may be removed with long
nose pliers.

INSTALLATION

1. Using long nose pliers, carefully insert spring
and valves (together) into pump with long nose
pliers.

2. Replace “O" ring on plug. if necessary.

3. Place the valve plug into the wrench socket and
then place the pin into the plug.

4. Insert the plug and pin through the inspection
hole and, with the pin in the center of the spring,
screw plug into pump. A speed handle wrench works
best for starting the plug. Torque to 15-20 ft. 1bs.

5. Replace inspection plate.

REAR SEAL AND REAR BUSHING

To remove the rear seal it is necessary only to re-
move the propeller shaft and then remove the seal
from the rear bearing retainer with a screwdriver.,

To replace the seal, coat the outer casing with
gasket sealing compound and drive it into the rear
extension housing with installer J-3154. Replace pro-
peller shaft.

If removal of both the rear bushing and sleeve
assembly and the rear seal is necessary, remove the
bushing retaining bolt from the left side of the rear
bearing retainer and remove the propeller shaft.
Bushing remover J-8845, with slide hammer J-2619,
is then fitted into the bushing and tightened. The
slide hammer will then remove the bushing and seal
in one operation.

To replace the bushing, install it, chamfered end
first, into the rear bearing retainer aligning the re-
taining bolt slot with the retaining bolt hole. Install
with soft hammer and drift. Coat the casing of the
new seal with gasket sealing compound and install
with tool J-5154. Replace propeller shaft.
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CONTROL VALVE BODY

REMOVAL

1. Remove oil filler pipe and drain transmission.
2. Remove outer throttle lever from shaft.

3. Remove throttle lever seal using a small screw-
driver behind the flange.

4. Remove 0il pan and gasket.

5. Remove five valve body to rear bearing retainer
attaching bolts,

6. Slide valve body off of pipe assembly and re-
move from transmission.

CAUTION: Do not let manual valve drop out of
the valve body during removal.

INSTALLATION

1. Install manual valve in valve body.

2. Apply petrolatum to valve body pipe ports to
prevent injury to “O" rings during assembly.

3. Install valve body in rear bearing retainer by
guiding throttle shaft through its opening and then
positioning manual valve on pick-up pin (detent
lever). Guide valve body over pipe asscmbly and slide
forward to seat seals, Attach with five attaching
bolts.

4. Install throttle shaft seal over throttle shaft and
into case.

5. Place oil pan gasket on oil pan, using petro-
latum, and then install oil pan. Torguc to 12-15
ft, 1bs.

6. Install oil filler pipe.

7. Refill transmission (Page 41),

GOVERNOR

REMOVAL

1. With car on hoist, remove oil filler tube and
drain transmission,.

2. Remove oil pan.

3. Remove T.V. lower control rod from T.V. out-
side lever, remove T.V. outside lever, and gearshift
control lower rod from outside shift lever.

4. Remove speedometer cable.

5. Remove hand brake cable guide rod and return

spring from frame crossmember.

6. Remove rear “U” joint clamps and slide pro-
peller shaft rearward to remove from transmission.

7. Place a jack under front of transmission.

8. Remove 2 rcar mount support to crossmember
nuts,

9. Remove attaching bolts from each end of cross-
member and remove the retaining clamp from the
rubber insulator.

10. Raise the jack sufficiently for rear mount sup-
port to clear crossmember and remove crossmember.

11. Remove control valve assembly (5 attaching
bolts).

12. Lower transmission to remove breather pipe
clamp and pull pipe out of its bore.

13. Rceach into the rear bearing retainer and re-
move the 4 governor and output shaft attaching bolts.
Hold the outside manual lever forward to engage
parking brake when loosening bolts. Rotate shaft as
necessary to remove all 4 bolts,

14. Mark the edge of the output shaft flange and a
corresponding spot on the inside of the case with a
grease pencil to match the output shaft with the
planet carrier when reassembling. They will fit to-
gether in one position only. Do not rotate the carrier
after removing output shaft or guide marks will be-
come meaningless.

15. Remove rear bearing retainer to case attaching
bolts (2 are inside) and slide retainer rearward away
from transmission.

16. Remove rear bearing retainer cover (4 bolts).

17. Reach through access hole with 90° snap ring
pliers and unseat the snap ring from the output shaft.

18. Remove output shaft from front of retainer. Do
not strike the inner sleeve of the rear bearing retainer
with the speedometer drive gear when removing shaft.

19. Press speedometer drive gear off of shaft using
press plates J-8904 and plate holder J-6407.

20. Remove governor.

INSTALLATION
1. Place governor and gasket on output shaft.

2. Drive speedometer drive gear onto output
shaft with J-6133-A. Rear side of drive gear should be
6%;.," from end of shaft.

3. Place snap ring through the access hole in the
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rear bearing retainer and slide over end of output
shaft as it is carefully installed into the retainer.
Seat snap ring in grooves against thrust bearing race.

4. Install rear bearing retainer cover and gasket.

5. Affix rear bearing retainer to case gasket to
retainer using petrolatum. Be sure manual shaft re-
tainer is installed.

6. Align guide marks on cutput shaft flange and
case and place unit in position on c¢ase assuring that
parking linkage is aligned with manual lever.

7. Install 8 rear bearing retainer to case attaching
bolts. Use a short bolt in the center hole on each side
and one inside the rear bearing retainer. Install
breather pipe and breather pipe clip.

8. Install 4 governor attaching bolts rotating shaft
as necessary. Hold manual lever forward to engage
parking brake while torquing to 19-23 ft. 1bs,

9. Raise transmission with jack and install frame
crossmember. Brake cables go above crossmember,

10. Lower transmission so rear mount support studs
engage the crossmember bracket,

11. Install insulator retainers and 2 attaching bolts
at each end of crossmember and instail 2 stud nuts
on rear mount support.

12. Install propeller shaft by sliding over output
shaft and installing the “U” joint clamps on the “U”
joint bearings. Bend locking clips.

13. Install control valve body by putting T.V.
lever shaft through its seal and positioning the manual
valve on its control pin. Slide body carefully forward
onto the pipe assembly.

14. Install 5 attaching bolts and torque to 6-8 ft.
1bs.

15. Place 0il pan gasket on oil pan using petro-
latum, and then install oil pan. Torque to 12-15 ft. 1bs.

16. Install outside T.V. lever,

17. Install T.V. control rod.

18. Install gearshift lower control rod.

19. Install speedometer cable.

20. Install o1 fitter pipe.

21. Install brake cable guide and return spring.

22, Refill transmission as described on page 00.

PARKING LINKAGE

The parking linkage may be removed by following
steps 1-17 of the governor removal instructions (page
43). Then push the parking pawl pin from the case
with a small rod and remove pin and the pawl pin
spacer from the case. The rest of the linkage may
then be removed as a unit from the rear of the case.

To replace the parking linkage in the case, install
the linkage, as a unit, inte the case from the rear and
insert the parking pawl shaft into its bore. Place the
pawl spacer in the case and then install the pawl pin

into the case, through the pawl and spacer. Proceed
with steps 4-23 of the governor installation pro-
cedure (page 43).

SERVO AND ACCUMULATOR
REMOVAL
1. Remove oil filler pipe and drain transmission.
2. Remove oil pan.
3. Remove oil strainer.

4. Remove compensator valve body (three attach-
ing screws and one bolt).

5. Remove remaining servo and accumulator covcer
attaching bolts and remove cover. The servo release
spring pushes the servo piston against the cover, so
care is required to prevent dropping servo piston
when cover is removed. Accummmulator lower spring and
possibly the casc center support springs will be re-
moved with the cover,

6. Use the accumulator pin to remove both ac-
cumulator pistons and the remaining spring.

7. Remove the case center support seal springs and
zeals 1f they did not previously fall free.

INSTALLATION

1. It will be necessary to make a retainer to hold
the servo piston in place while the cover is being in-
stalled. A rectanpular picce of stiff sheet metal can be
cut so it will hold the servo piston in its bore when
bolted to the right rear oil pan bolt hole.

2. Place upper accumulator piston on piston pin
and place tapered spring over the pin with large
¢nd of spring against piston and piston seal facing
away from spring.

3. Install tapered spring, pin and upper piston
into case with small end of spring up. Hold these
parts in case and install lower accumulator piston.
pocket side down.
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4 Screw the ends of the case center support seal
springs into the seals far enough so they will not fall
off easily and install the seals into the case so the
springs are suspended below them, Petrolatum may be
needed to help hold the seals and springs in place.

5. Place servo return spring over the serve pin and
install assembly i1n case. Retain it in its bore using the
previously mentioned tool bolted to an oil pan hole.

6. Place the remaining accumulator spring in posi-
tion over the accumulator pin and hold in place while
installing servo and accumulator cover. Attach cover
with three bolts and leave just loose encugh to re-

move servo retaining tool. Makce sure the three seal
springs enter the case straight.

7. Remove servo retaining tool and install remain-
ing cover bolts except the strainer attaching bolt.
Torque to 6-8 1b. ft.

8. Install compensator.
9. Install oil straincr.

10. Fix new gasket to oil pan with petrolatum and
install oil pan.

11. Install filler tube and refill transmission accord-
ing to instructions on page 41.
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REMOVAL OF TRANSMISSION

Beiore raising the car on the lift, remove one cabile
{either one) from the battery, since the starter imust
be removed, and release the emergency brake,

1. Remove the filler tube and drain the transmis-
sion. Push the filler tube up wward its upper bracket
aut af the way.

2, Dhiscannect propeller shoft from tronsmission:

a. Remove "U" bolt nuts, lock plates. and “U"
balvs from rear axle drive pindon Nange.

L. Use = suitable rubbér band or tape to hold
hearings on "U" joint journsls if Se wire is broken.

c. SBlide propeller sheft resrwirds off transmission
outpur shalt

3. Dnzconneet specdometer cable from speedometer
driven gear.

+ Remuve gearshift conrrol lower rod.

5. Remove lower end of gearshift contral upper
Tod by removing "E" ring.

6. Remove the I cross-shait bracket to frame at-
laching bol= amd then remove the bracket, cross-
shaft lever. and buching {rom car.

7. Remove lower end of rhrottle control transmis-
sion rod (engine to transmission idler lever).

' FRAME CROSS MEMBER (M8
SUPPORT BRACKET = s "
! o - *

REAR MODUNT

Fig. 38 Reor Mopunt

E. Remove idler lever to outer T.V, lever control
road,

0. Remngve throttle contepl 1dlcer lever.

10. Remove parking brake retum spring and Brake
¢able guide hook (rom frame crossmember,

11. Remove vil cooler lipes,

12. Loosen sxhaust pipe to manifold bolts about

13. Eemove both starier ezhles.

145, Remove the starter and the splach shield by
rcmoving the 7 arsaching bolts.

13. Remove bottorn cover from bhoftom of case
tover {3 attaching bolts).

16. REemove the + balis holding the Aywheel front
cover plate to the fransmission Cs8Sc COVET.

17. Plooe special sutomstic  framsmission  jsck
under transmissivn and raise it ensugh (o Support the
I ENEmISSion.

18. Remwove ? rear mounl support to frame cross.

memler nuts snd raize wangmission sa studs clear
the crimsmember (Fiz 383

19, Remowe the rwo bolts at zach end of the frame
:mmni_-mbe-r anr! TTmowT l‘_‘IﬂEn.lﬂ'!!bl':f_

20. Lower the trensymssion untl rthe jack is harely
still supporting it

1. Eemove breather pipe clip bolt and remove
prpe from Depsmission

22. Using a lang wrench extension with & “U" joint,
remove the remsining § {rensmission case cover to
engine attaching bolr=.

44, Kase transmission ©o its pormal positon, slide
rearwerd [rom the engine and fywheel, and lower it
away from the car.

4. Remove rear mount support from resr mount
by removing a nut frem esch insulator.

25, Remuve 4 rear mount to rear bedring retainsr
ettaching screws.



47

REMOVAL OF UNITS FROM TRANSMISSION CASE

COMTEMTS OF THIS SECTION

SUBJECT PAGE
Control Yalve, Servo and Accumulator .. 47
Eear Bearing Retainer - s - 49
Case Cover, Pump, Torus Cover = 51

REMOVAL OF INDIVIDUAL UNITS
FROM TRANSMISSION CASE

CONTROL VALVE, SERVO, AND ACCUMULATOR

1. Attach transinission hotding fixture J-#783 to
fransmission case (Fig. 39). Tighten handscrews mod-
erately sn case s not distorted making removal of
caze center support difficult.

2, Remove outer shift lever and T V. lever.

3. Place transmission and holding [xture into
bench adaptor J-6115-A rotating transmissian so that
hottom pan is up.

4, Remove 21 oil pan-attaching screws.

5. Hemowve qil pan and gaskel.

f. Remove oil strainer attaching bolt.

7. Refhove il strainer from transmission.

8. [mspect and remiove, if necessary, ol stramer to
case YO ring seal with =mall blade serewdriver,

9. Pry throttle shaft seal from side of rear bearing

Fig, 3% Tronsmission Tn Helding Fixture

SURJECT PAGE
Torus, Front Unit, gnd Rear Unit .. ..., ... 52
Eeverse Cluteh. Case Center Support 34
Farking Linkage ... . ... - 55

- THROTTLE SHAFT SEAL 5

Fig. 40 Removing Throtile Shaft Seal

reteingr {rear cxlension holsing) with small screw-
driver (Fig, 40),

L. Remove five {5) control valve assembly at-
taching bolts and carefully remaove. conteol valve as-
sembly from the pipe assanbly -and vear bearing
retainer being..careful not to drop the manual valve
{(Fig. 413,

Fig. 41 Removing Contral Yalve Bady
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Fig. 42 Removing Cempensator Yolve Bady
L1, Hemove manual valye from conlrol valve uaz-
sembly.

12, Remowve 1 bolt and 3 screws attaching the
connpensaltor valve body assembly to the servo and
acocumulator cowver,

13. Remove the compensatar valve body assembly
(Fig. 32).

SERVD AND
ACELFMU/I:‘_’-TOR COVER

CASE CENTER
== SUPFORT SPRING

&5

Removing Serve opd dccumulotlor Cover

Fig. 43

CASE CENTER
ISUPPORT SPRIN

Fig. 44 Removing Cose Center Support Seals
14, Remove the 1} réemanung scrve and accumu-
lator cover attaching holtry

13, Remove 1he sgerve and accumulator cowver
(Fig. 437,

16, Remove the servo snd acoumulator caver gag-
ket,

IY. hemore the three (3) case ecenter support
springs and =cals (Fig. 44). (Seals may have re-
maine in fransmission case),

12 Remuove Lthe servo piston assembly from bare in
vaze (Fig, 45).

19, Remuove the servo release spring,
0. Remove the lower sccumulator spring {Fig. 46).

21. Remove lowsr accumulator piston.

=B, SERVO PISTOM ASSEMBLY

¥
" LOWER ACCUMULATOR
SPRIMG ariD PIRTOR

Fig, 45 Removing Serve Piston
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ACCUMULATOR
FISTOMN FIN

UPPER
ACCUMULATOR
PIETON

Fig- 46 Removing Accumuletor Piston

22, Romove the lower accumulator piston pin and,
using the stem of the sccumulator pui &z &8 ool
remove the upper sccumulator piston (Fig. 363,

23. Remove the upper sccumulatur spring.

24, Remove the ring and seal from the lower and
upper acclnulator pistons.

If bransmission is to be completely disasseinbled,
measire frond unit end travel as follows:

FRONT UNIT END PLAY CHECK

a. Remove oné case fover to case attaching bolt
and install disl ndicator support [-6126 into trans-
mission case (Fig <7).

b. Assemble cnd play adspter J-8865 oo the wmput
shafr of the Torus cover.

. Clump dia) indicarar J-800! on bolt and index
indicator with end of tool J-B865.

d, Position s screwdnver thromgh case, behind
the Sangc oa the ourpu! sheft (Fiz 473

c. Gently pry forward on opmur shaft to ponition
amts forward.

{. At the same Time move hendle an end toal and
recaord end ploy.

g. End play should he ODE™ to 018" If end play
it not within these limit=, carefolly inspect thrust
bearings, tlirust washers, snd races when removing
units from case to detérmine source of end play error
and replace them il neccssary.

25, Remove the pipe assembly attaching bolt and
seal from front side of transmission CRse Cover.

26, Withdraw the pipe sssembly and seals from
transmission. Multiple seals maoy hdave remsined in
transmission,

REAR BEARING RETAINER

l. Remove bushing and sletve msscmnbly and rear
stul only if replacement is necessary. If only the szal
is 1o be removed It may be driven rowrward and out
wilh a screwdriver and hammer.

To remove Both the Lushing and scal, proceed as
follows:

a Remove the regr bDearing retsiner bushing and
sleeve assembly retaining bolt.

b. Remove the rear sesl sund the bushing apd
sleeve msyembly from the rear hearing retainer. Use
tool J-8845 and J-2610 slide hormvner, ur lurge doft
(Fig. 48).

1. Rotate the tranemission Lo the verticol position
with the output shaft up.

3. Remove speedometer driven gear (une uttuching
bolt).

#. Remove cight rear bearing retainer to cose at-

Fig, 47 Check Frent Unit End Play
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EFAR BEARRME EETAINGR COVER

Fig. 46 Removing Rear Sedl

taching bolts (=ix on owi=ide ang Two on ingide of
regr besring retsiner).

3. Keémove the rear beanng rerainer cover and
gasker by removing four (3} rear besrino retainer
cover attaching bolts (Fig. 38).

6. Reaching through the roar hearing retsiner se-
ces= hole unszat the rear output sheft map dng ne=ing
J-8872 znd move vpward a short distance (Fig. 49).

7. Cerefully remove the rear bearing repsiner snd

Fig. £ Unseating Ouipu! Shoft Snop Ring

Fig. 50 Morkaog Outpet Shaft for Reossembly

gasket upward over ourpur shafr This will slids rear
outpual shalt soep ring from ontpart ghait

WOTE: Czre should be exercised (o prevent mannal
ehafl setanes fom (alling out of iront face of rsar
besTing retainer.

In lfting retainer over oviput sheft, v care o
prevent the roramer slesve from striking the speedao
drive gear on the surpnt shaft

& Remove the dislodged snap sme from rear baar-
9. Remove the remaining snap ring fom the output
shaft,

10. Remowe the + governor attaching bolts.

11. Raies governnr hich cnmugh to mark one dowel
pin and nearest tooth on the putput shaft flenge with
greser pencld ior case in resssembline. CATUTION:
I oot ablly maffiined slirface on clitput shaft
flanegc (Fig, 30).

13, Remave the onrput sheit assembly from rans-
misgion by Hffing stesighe up.

13. Remnove speedoaneter drive gear fiom oulput
zhaft by instaling it o press plagss J-B8004 =nd
holder |-6407 2nd pressing gesr off of shaft (Fig. 31).

1:. Rempue che governar essembly and gasker over
output shafr

15, Rorare the mansmission o the wortiral position
with input shaft np.
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Fig. 51 Tool Sei-Up for Removing Speedo Geor

CASE COVER, PUMP, AND TORUS COVER

. Rtmove 3 remaining large and X small case cover
to case attaching bolts. Two of the small bolts wre
attached from the case side of the case cover.

7. Remove case cover and pump ssscmbly by hit-
g straight up. Shght tapping with plastic hammer
may be necessary. Remove thrust beanng recc from
tworus cover i it did pot remain with case cover.

3. Remove case cover o case gaske! and discard

Fig. 3¢ Remaving Franl Seal

CASE COVER

Fig. 533 Removing Fron! Seol Using J-8762

4. 1f replacement i pectssary, remove and decard
front seal by benring the entive outer odge of the seal
in toward the center with a punch or screwdnver. The
scal can then be removed with piiers or by prying out
with & long scrowdnver as shown m Fig. 52.

If difficulty is encountered, the case cover can be
replaced on the cace, held by two sitaching bolts
und uptivnsl o) T-87062 peed g folluws.

a Install front ==al remover J-8762 over input
shaft (Fig. 33).

b. Thread men body of tool inte front seal se-
curely with wrencn

Fig. 54 Removing Torus Cover Bolrs
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Fig. 55 Removing Mainshoff Spirel Ring

. Tighter top end of tood paril ses! = remoged.
d Remove ool snd seal

3. Remove 17 mwms cover atlaching boelis by mov-
ing wrench handle aoross center shafl so the tomoe
cover has little tendency 1o rotate (Fig. 54)

& Femove toris cover frcmm woenis sseemhly hy
lifring inpue shaft straight up Some aflorr may be
regquired Tor rhis aperation

7. Remove apnd discard torus cover {o dnive mem-
ber stee] pasbyt This gaeker cannot be re-used.

B. Remove racs, throst beanng, and rece from
either omas cover of tones member. Parts may haw
remained with either umo

Fig. 5& Removing Mulfiplier ond Drive Torus

9. Hoiate wansmission 10 honzootal oosibon with
botorm up.

TORUS, FRONT UNIT, AND REAR UNIT

1. From thr front of the oansmisson. remove the
driven torus member 1o man shalt spirzl snep nng,
with = =mall peanfsd tood (Frg 35)

2. Push msin sheft through dnven torgs member
and remove driven Tomls member.

3. Hemove raoe, thrust bsenmng and macxe from
drave totus member. Some of these parts mey have
besn removed wath the driven torrs member.

4. Remove the mamshzafl snd sun gesr from the
sear of the trensmission.

3. Remove the besmng snd race from the rear
cericr. Those parts may have remainad with the
main shafr

6. Remove sun gear from meinskaft by pushing
toward sphined end of shafr. Gesr is cushion mounted
and mey be easily remaved from shafr

7. From the fromt of the trensmisaon, romove the
drive torus member end torque muliindier &5 8 unit
(Fig. 3h).

8. Remove the tomue multiplicr by pushing from
resr of the drive torus member.

9. If necessary. remove ol sezl rioegs fom dnoven
tomes member and torque multiplier (theee 7ings).

10. Remove front carritr to cerrier shaft ansp ring
(Fig. 37).

Fig. 37 Remaving Froni Unil Cerrier Snap Ring
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REAR UMIT CARRIER

Fig. 58 Removing Rear Unit Carrier

11. Remove the {ront unit carrier assernbily.

14, Eemove race, thrust bearing and race. Some of
these parts miay lave remained with the carrier.

13. Remove the rear carrier and shaft assembly
fromm the rear of the transmissian (Fig, 58).

14, Remove the roller thiryst bearing, and race fram
the rear unit carrier assembly, These parts may heve
remained with the rear unit internal gear.

15, Fromi the rear of the transmission, remaove the
rear internal gear to front sun gear shaft snap ring
(Fig. 597

16, Eemove the rear umt internal gear and sprag

Jan
REAR INTERMAL GEAR

Fig. 3% Remeoving Rear Internal Gear Snop Ring

Fig. 80 Removing Reor Internal Gear

asserbly including cetainer. Malke certain porking
pawl is disenpaged {Fig. 607,

17. Rotate the fransmission 907 to the vertical
positicn—{ront of transmission up. CATTION: Trans-
mission parts are louse and will drop out if transmis-
sion s not rotated as described

18, Remove the front anit sun gear assemlly, race,
rolter theust pearing and rape (Fig, 61).

18, Remowve the frant umit internal gear and clutch
asserbly from the front of transoyigsion.

20, Eemowve the bronze thrust washer from the
frant wnit clutch drgn. The bronze thrust washer
may have romained on the case cénter support.

FROMT UMNIT
IMTERMAL SE
-3

Fig. &1

Front Sun Gear to Front Corrier
Thrust Bearing ond Roces
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REVERSE COME |

] —

Fig. 82 Removing Reverse Cone

REVERSE CLUTCH AND CASE
CENTER SUPPORT

1. Remove the reverse siSlonery cone (G cuse saap
rinz_

1)
— GUIDE MARKS

Fig. 43 Meutral Clutch Piotes and Case Center
Suppor! Key In Cosa

Fig. 44 Removing Oversun Band from
Anchor Fio in Cose

Y ilsing tevers coms putler J-B768, remove the
rEVErse Conc 2nd reverss stoenonary cone Position tool
under tuge of reverse cone 2nd ol npward (Fig, 62).

3 Remove the reverss statipngry come ey {rom
(-1

1. Remove the reverse and peurrrel piston and sup-
purt assemioly. IT aszembly = ¥ight in caes, bap gently
with soft hammer from rears

5. Remove the case coner support key from the
transmission caze (Fig. 63}

6 Remove the neutral clurech plates (4 dnyve-com-
position and 4 deyen-steel) #nd clutch backing plate
{rom transmission case

7. Roytale the transmission to the vertical position
with réar cnd up,

B, Remove the barnd assembly by unhooking fram
the anchor and uftng upweard (Fig 64).
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PARKING LINKAGE

If necessary, remove the porking pawl lnkege os
followa:

9. Kemove parking pawl pin {rem cosce,

10. Remove parking linkage sssembly from case by
lifting parking bracket shult and catirc assembly out
of the hole in the rear of the crse (Fig. 63).

11. Remove parking pawl specur from case

Fig. 45 Removing Porking Linkoge
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DISASSEMBLY, INSPECTION, AND ASSEMELY OF INDIVIDUAL UNITS
CONTENTS OF THIS SECTION

SUBJECT PAGE SUBJECT PAGE
Case 57 Puarking Linkage 68
Casc Cover and Pump 57 Rear Bearing Retainer i
Torus Cover 62 Scrve and Accumulstor 0
Front Clutch Assembly 62 Control Valves 71
Case Center Support &4 Torus Members 77
Rcar Intorns] Gear end Sprag &6 Planet Carners 7
Governor 67

CEMTER

SUPPORT
KEY

1. Meuytrel Clueh
2. Frani Cluich

Fig. 46 Cose Folioges

3. Reverse Ciuich
4. Compeniator

5. Drive
6. T.Y.

7. Frant Clutch
8. Owerrun Band
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Clran all pars thodvaeghly. Msie tharough inspec-
tien of all purts to deterrmne wivich should be re-
placed. It w wery mnporrenr o dstingmch betwren
pearts that are wmply “worn m” =od those wora o
the extont that they affery o operaton of the umt
imspecting. parmy a0d replace ondy those ThaT e Wom
s o darmegped

| Case enould be thoronghly craned biow o rase
panmages wath sortable = porrle. Ineoert boir theredls
lor crom tEreadmy

2 Imipett cex o Buis o mtcr-oemmecte! pas-
safos by vong sy pun of w=ais (Fig. 66)

) lospeet oo for haw ne o=rh=

4 [nepet Cmbe T8 slrainet oeckE 07 ring sl for
iy hardnes or pracked sssl

3 1t parinng hnkages was nof removed inspedT park-
mf pawl pm ound parkmy bake Enks for oaoessavr
wiar or bmng

6. Inspecl purking bracket sprng for collapsed eml,

breaks. and correct posinon of the teng end of spring
on parking brakc lover.

7. Inapect cmsc conter =upport 1o casc scals for
hardoess or crucka. Inspect the scal sprmgs for cul-
lapsed coils and good At of s=als on sprng cnde

CASE COVER AND PUMP

DISASSEMBLY
| Loosen & case cowver fn Domn artsching bolts
Epproxnnaitly + mrss

Fig. 47 Remaving Pump from Cose Cover

Fig. 68 Cese Cover Thrust Bearing
ond Selective Wather

2. Support cover so that pump 1 off bench and
grntly tap loosensd bolts to romove pump from case
taver (Fig. 67).

i Rremove b belis from cast cover and remove
pumps,

4. Remove 2 hook type oil scal nngs from case
(OVer.

5. Remewe race, thorust bearing and selective washer
from case cover (Fig. 68). Hace may have been prem-
omaly remeverd

5 Remowe I sorews (Cese cover o fonler rontod
valve sssevehiy, Frg 68) smd rooowe coldor Soatrof
walvr amerhiy =nd peaet. Dio oot doeamembble coober
ooatred valer ssrenhiy

7. Rre=owe 3 c==r rowcr pis'c o tagr cowes boltx
ks sealy (Fog 553

i Fomows oewe rewrr plate e gamleet
§ Remowr o= remainieg bolt and seal o the cese

INSPFECTION

1 Clee= vhoroushiy snd mupert ol ol psssages for
Mlcftonnooted pecsnsrs, of Mositdboss. Use a1 gun
ol smokr [Frg. 70).

} lespect the heshing oo tight fit of caccsmive

WCRT.

3. Inspect the case mover for cacks or poromty.
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sl PUTE BT b et

is

- = —[OnER BOLT SEALS T

Fig 69 Cess Cover—Eupinded

4. Inspect the nnps and ring grooves for nicks or
burrs.

5. Inspert the case rover plate bolss (3) for leaks
OT Croas thresd, discard cover plate gazher,

b, Discard cess cover 10 Case gaskel.

-

7. Inspect cecler patsage connection threads in cas
cover for oross thresd Womn thresds mey be repared
with ene of the commercis! thresd repar bis seail-
able

B [ospect ths tase cover to oonpling cower thrust
bearing end Che Too bearing recee

ASSEMEBELY

1. lestall cose rover plate snd pzskrer with 3 m1-
ey bolts o sl washos Togoe o 1§-20
fr Ihg

2, Install the remsinimg bolt and se=? wesher in
c=5s pover Torgue to 18.20 fr Ths

1 Ansch cooler control valve assembly snd gasket
with 2 ataching screws. Torgue to 2.5-3.5 fr lbs.

=. Install eeleenive waeher over tower of casc Cover.

5. Instsll thrust besring and cupped mace—cup nide
over bearing on c=sc covser

0. Install 2 hook tyvpe oil seal fags on ower
Pump 1o cawe cover inoallation Page 61

PUMP
DISASSEMBLY

1. Imspect end. il condinon indicatzs replacement
IS NCTESSary, TEmMAOVE DUMD [0 cover sesl ("0 sing).

2. Remaovr the pamp cover W body attaching screw
(Fig. 711

Fg. 73

{ome {arer [ Fozsnges
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3. Remove the puwmp cover from the puinp over roll
pin—do not pry to remove,

+ Remove the top vane guide ring, totar, 11 vanes
and bottom vune guide ring (Fig. 75).

3. Repove the pump sHde by compressing shde
against priming springs aod 1ife up on opposite &nd
(Fig. 72).

8. RHemove the inoner and ogler priming springs,

7. Rewove the coupling feed limit plug and “Q"
ring.

B. From the same bore remove the coupling limit
spring, Euide pin and volve.

0. Remove the pressure regulator plug assembly
and "0 ring.

10, Remove the line boost plug from the pressure
regulator plug.

11. Rersove the finc boost plug stop from puaanp.

12. Remowve the pressure regulator velve spring and
valve by :nserting snap nng pliers into spriag.

13, If necessary. rainove rubbier cushion from pres-
sure regulator valve,

INSPECTION

. Inspect all oil passages in the pump body {Fig.
73) end cover (Fig. 714) for dirt or restrictions, using
1sg wire and comprressed mir.

- Check (it of stide 1o the pump body. shide should
move freely.

3. Tmspect (11) pump vances for oxcessive wear w1

EXHAUAT  EXhWALIST LUIME BROP LIME PRESSURE

\e:.\-‘-»\ ‘#{«.. o “REGULATOR VALVE
TOP 5Ll|::
Y mo_sg{ ﬁ 1 _,_..ﬁmmm SUDE

SIGN.#.L

LIME

Fig. 73 Pump Body Oil Possoges

The guide ring contact point The vapes will show
bright spots =t thr two wesr polnte This i normal
and should not be considered wnusable, noless there
are decp scofe marks oa the vanes, which wall uszsdy
indirate foreign materizl has found s way mto the
pump and other related parts will indicate scoring.

5. Imepger the piomp rotor for scoming, chock the
splines jor nicks bores

5. Inspect the pressure rogulator valve for sconns,
ks, Durrs. Be sore the regulator valve moves freely
in bore.

G. Inspect the coupling fecd limit velve for oicks.
burre. Be sure valve moves frecly in bore

FREAIMNG
SFHINGS

= PUmP SLIDE

FanaLs] ﬁk' ’:%‘\ TE*
f:% [

PRESSURE REGULATOR e
VALVE FEED:

LIME DRDP I'EED

Fig. 72 Removing Pump Slide

Fig. 74  Pump Cover il Passoges
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YALVE SPRING FRONT SEAL  'PRESSURF RFGULATOR VALYVE

Fig. 75 Pump Ausembiy—Exploded

7. Inspect the pressrre regulator valve spoeg for
distortion or Collspsed ool

B lnspect the mner gnd outer promary sprmg for
distortion. collapsed codl

9. Replace the poep o c3se cover 07 ring.

L0, Check coupling feed limit valve spring for dis-
tortion or oollspsed cotl.

11, lospeel couphing feed linit valve plug for cross
thread

12. Inspect coupling food limit valve plug “0" ring
scal for cuts or damage.

ASSEMBELY

. loxtail new coshion on prossure reguiator valve
if previously remowed and iostall pressure regoistor
spring oo valve.

2. Install pressore regulator walve @nd sprins in
bors of pomp.

3, Imsall pressnre regulator stop mto pUrmmp Over
spring.

4. Install newr “0" ring on pressure regulstor plug,
if rondition warrsnts,

5 lostall Tme hopst plug inlo pressoee regulamos
plug. cup =dc ool

6. Install plog sssembly intn pomp Tomgues to
15-20 fvr Ik

7. Install coupling limit valve, spring and pin into
pumyp.

8. lnstall new “U" ring on coupling feed lmit valve

Frg. 78 Inslalling Pump Yones
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plug, if condition warrants.

9. Install coupling feed limit valve plug into pump.
Torque to 15-20 ft. 1bs.

10. Install inner and outer pump priming springs
into bottom cavity of pump.

11. Assemble slide into pump body by compressing
slide against priming springs at lower end until slide
can be fully installed into pump (Fig. 72).

12. Install bottom guide ring into pump cavity.

13. Install pump rotor (shoulder side down) in
pump pocket over guide ring.

14. Install 11 vanes into rotor. Install the vanes
so that the ring wear pattern on thc edge of the
vane 1s against the guide ring (Fig. 76).

15. Install top guide ring on rotor.

18, Install pump cover over rvoll pin and secure
with cover to pump retaining screw. Torque to 6-8
ft. 1bs.

17. Install pump to cover “O” ring on pump, if
removed.

ASSEMBLE PUMP TO CASE COVER

1. With case cover on bench, open side up, lay

s ALIGN THESE
™WO WEBS

Fig. 77 Aligning Pump in Case Cover

pump in its recess with coupling feed limit plug and
pressure regulator plug faecing their access holes.

2. Align the top structural web of the pump exactly
with the top web in the case cover (Fig. 77). Start
one pump attaching bolt from under side of cover to
assure proper alignmcnt before pushing pump to bot-
tom of its recess in the the cover.

TORUS COVER

OIL RINGS <

STEEL GASKET\ I
E EXHAUST VALVE

INPUT BHAFT -———»

EXHAUST VALVE COVER

-

™

¢

[
TN
N

Q EXHAUST VALVE SPRING
. =ty

e

Fia. 78 Torus Cover—Exploded
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3. Install six case cover to pump attaching bolts
from the rear side of the case cover. Torque to 15-18
ft. 1bs.

Installation .. Page 85

TORUS COVER
DISASSEMBLY

1. Inspect and remove if necessary, 2 hook type oil
rings from input shaft (Fig. 78).

2. Remove torus exhaust valve cover screw with
a clutch head socket.

3. Remove exhaust valve cover, steel gasket, valv
and spring. Discard the gasket.

4. Repeat operation for second exhaust valve.

INSPECTION

1. Inspect splines and snap ring grooves for nicks,
burrs. Check for broken rings.

2. Use tag wire and check coupling signal passages
for restriction.

3. Inspect coupling cover exhaust valves for nicks,
burrs. Be sure valves move freely in bore.

4. Check exhaust valve spring for distortion or col-
lapsed coil.

5. Replace coupling exhaust valve cover gasket.
6. Inspect cover for cracks or porosity.

7. Inspect the coupling cover to driven torus thrust
bearing and race.

Fig. 79 Installing Exhaust Yalve Covers

BRONZE THRUST
WASHER

FRONT CLUTCH
HOUSING

Fig. 80 Thrust Washer in Front Clutch Housing

8. Inspect the mainshaft pilot bushing for excessive
wear and tight fit.

ASSEMBLY

1. Install exhaust valve spring and valve.

2. Install exhaust valve retaining tool J-6122 (Fig.
79).

3. Install cover and new torus cover exhaust valve
gasket and retaining screw, using a clutch head
socket. Torque to 19-23 ft. 1bs.

4. Repeat above operation for second exhaust
valve.

5. Install 2 hook type oil rings on input shaft,

Installation Page 83

FRONT CLUTCH
DISASSEMBLY

1. Remove the bronze thrust washer from the front
clutch assembly if it has not been removed (Fig. 80).

2. Install entire assembly in soft-jaw vise with in-
ternal gear up and vise engaging large teeth on oppo-
site side of assembly,

3. Remove 4 front internal gear to front clutch
nousing attaching bolts.

4. Gently tap a dowel pin with a drift to remove
front internal gear from front clutch housing. The
housing is spring loaded.

5. Remove front internal gear.
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6. Remove front clutch backing plate.

7. Remove 7 drive and 7 driven front unit clutch
plates (Fig. 81).

8. Remove 20 front clutch release springs.

9. Remove front clutch piston from front clutch
housing.

10. Remove front clutch piston outer seal from
piston and discard.

11. Remove front clutch inner piston seal from
clutch housing and discard.

INSPECTION

1. Inspect front unit internal gear for tooth dam-
age, nicks, burrs.

2. Inspect front unit internal gear bushing for ex-
cessive wear, nicks, burrs. Be sure bushing is not
loose.

3. Inspect clutch plate splines on front internal
gear for free clutch plate movement, remove any
obstruction.

4. Check lubrication ports for restriction.

5. Inspect clutch backing plate for nicks, burrs or
foreign material.

6. Inspect 7 drive and 7 driven clutch plates, check
for foreign particles embedded in plates. Check for ex-
cessive wear on clutch plates such as metal spots ap-
pearing through the facing material on the drive
plates or deep cuts in the steel driven plates. The
steel driven plates are waved and a wear pattern will
appear at the high points of the wave, this is normal
wear pattern and should not be replaced for those
bright spots. The drive plates with the facing material
will appear discolored after a few hundred miles, this

1s a normal reaction from the oil absorbing character-
istics of the facing material. The drive plates are flat
and an even wear pattern will appear over the entire
area. See Fig. 82 for proper unnesting of clutch plate
notches on assembly.

7. Inspect front clutch apply piston, check for
scores, nicks and burrs, check for cracks in casting.

8. Replace the inner and outer clutch piston rubber
lip type seals. Use caution when installing seals. Be
sure seal is not nicked or pinched during installation.
The inner seal should be installed first using the
clutch piston without the outer seal to seat the inner
seal snug in the ring groove by clockwise and counter-
clockwise movement of the piston.

9. Inspect the front clutch housing for foreign
material. Check the clutch apply oil passages for
restrictions or off location o1l passages.

10. Inspect bolt threads for cross threading or
stripped threads.

11. Inspect internal gear to center support thrust
washer for excessive wear, nicks, burrs or foreign
particles imbeded on thrust face.

ASSEMBLY

1. Install new inner piston seal on front clutch
housing with lip of seal facing down.

2. Install new outer piston seal on clutch piston
with lip facing away from spring pockets.

3. Install clutch piston in clutch housing, carefully
rotating assembly while depressing lip of piston seal
with small blade screw driver.

4. Install piston release springs (20) into spring
pockets in piston.

FRONT INTERNAL GEAR BACKING PLATE

DRIVE CLUTCH PLATES

DRIVEN CLUTCH PLATES

FRONT CLUTCH PISTON PISTON SEALS

20 RELEASE SPRINGS FRONT CLUTCH HOUSING

fig. 81

Front Cluich—Exploded
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FRONT INTERNAL GEAR
|

I

“ALIGNMENT
NOTCHES

Fig. 82 Torquing Front Clutch Bolts

5. Install front clutch backing plate on front in-
ternal gear with undercut facing flange on internal
gear.

6. Install 7 composition drive and 7 steel driven
clutch plates alternately over the front internal gear
starting with a composition clutch plate.

NOTE: The steel clutch plates must be assem-
bled in an un-nested position as follows:

a. Place a composition plate and first steel plate
over the internal gear noticing the location of the
slight half moon noteh in the edge of the steel plate.

b. Install another composition plate and then the
second steel plate sa that the half moon is located 2
drive lugs on the internal gear away from the notch
in the first steel plate.

/ RELEASE SPRING
8§ § RETAINER

J-8765

REVERSE
PISTON

CASE CENTER
SUPPORT

REVERSE RELEASE SPRINGS

Fig. 83 Removing Reverse Release Spring
Retainer Snap Ring

¢. Continue to alternately install the composition
and steel plates so that the notches in the odd num-
bered steel plates are one above the other and the
notches in the even numbered steel plates are one
above the other.

7. Holding assembly together, position front unit
internal gear, with plates, on clutch release springs,
aligning dowels.

8. Place entire assembly in soft-jawed vise with
vise engaging large teeth on clutch housing (Fig. 82).

9. Install four front unit internal gear to front
clutch housing bolts. Alternately tighten bolts to
properly seat front internal gear on dowels. Check
bottom steel clutch plate for freedom after tightening
bolts. Torque to 22-27 1b. ft.

10. Install bronze thrust washer into recessed I.D.
of front clutch housing bore using petroleum to retain
(Fig. 80).

Installation

CASE CENTER SUPPORT
DISASSEMBLY

1. Remove 2 oil delivery sleeve hook type oil seal
rings from case center support (Fig. 85).

2. Using tools J-8765, J-6129 and J-4670-B, re-
move reverse release spring retainer snap ring. Center
tool and position ring gap between legs (Fig. 83).

3. Remove tools from the reverse and neutral
elutch assembly.

4. Remove reverse release spring retainer,
5. Remove 12 reverse piston release springs.

6. Remove reverse cluteh piston—It may be neces-
sary to tap housing gently.

7. Remove inner and outer reverse piston seal
rings and discard.

8. Using tools J-8765, J-6129, and J-4670-B re-
move neutral clutch release spring retainer snap ring.
Center tool and position ring gap between legs
(Fig. 84).

9. Remove tools.
10. Remove neutral clutch release spring retainer.

11. Remove 16 neutral clutch release springs. Do
not mix neutral clutch springs with reverse springs.

12. Remove neutral clutch piston. It may be neces-
sary to tap housing gently.
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2 .Check the reverse apply oil passage with air and
tag wire. Check for inter-connected passages or re-
stricted passages.

NN d 3. Check the front clutch apply passage with air

e _NEUTRAL CLUTCH and tag wire, Check for restriction or inter-connected
passages.

T 4 . R 4. Check the neutral clutch apply passage with air

“ oF . ‘ - 558} and tag wire. Check for restriction or inter-connected
18765 < N ) : s N — > passages.

5. Inspect the two hook-type oil seal rings on the
oil delivery sleeve. Check for excessive wear or
broken ring.

6. Inspect the neutral clutch piston for cracks or

distortion.
Fig. 84 Removing Neutral Clutch Spring 7. Replace the neutral clutch inner and outer pis-
Retainer Snap Ring ton seals.

8. Inspect the neutral clutch release spring for

13. Remove inner and outer neutral clutch seal distortion or collapsed coils.

rings and discard. 9. Inspect the reverse piston for excessive wear,
burrs, cracks or distortion.

INSPECTION 10. Inspect the reverse piston release springs for

. distortion or collapsed coils.
1. Inspect case center support for nicks, burrs, istortion or p s

damaged or excessive wear on bushing. Make certain 11. Inspect the neutral clutch release spring re-
bushing is not loose. tainer and snap ring groove.
NEUTRAL CLUTCH SPRING SNAP

RELEASE SPRINGS RETAINER RING

olL SNAP RING
RINGS

NEUTRAL CLUTCH PISTON
NEUTRAL CLUTCH SEALS
CASE CENTER SUPPORT
REVERSE PISTON SEALS
REVERSE PISTON

REVERSE RELEASE SPRINGS

SPRING RETAINER

Fig. 85 Case Center Support—Exploded
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NEUTRAL CLUTCH
PISTON

Fig. 86 Installing Neutral Clutch Pistan

12. Inspect the reverse piston spring retainer and
snap ring groove,

ASSEMBLY

1. Install new inner and outer neutral clutch seals
with lip of seal facing away from spring pockets.

2. Install J-8766, inner seal protector over neutral
clutch inner hub (Fig. 86).

3. Install neutral clutch piston. Use small blade
screw driver to depress lip of outer seal into case
center support.

4. Remove seal protector J-8766,

5. Install 16 release springs into spring pockets of
neutral clutch piston.

REVERSE PISTON

Fig. 87 Installing Reverse Clutch Piston

6. Install neutral clutch spring retainer over re-
lease springs.

7. Using tools J-8761, J-6129 and J-4670-B, com-
press neutral clutch release springs and install re-
tainer snap ring (Fig. 84).

8. Remove tools.

9. Install inner seal protector tool J-8766 over oil
delivery sleeve.

10. Install reverse outer seal protector tool, J-8767
into case center support. Some oil on inside of the
tool will ease installation of seal,

11. Install new inner and outer reverse piston seal
rings on reverse piston, lip of seals facing dowel pin
holes in piston.

12. Install reverse piston, aligning piston to index
with dowel pins (Fig. 87).

13. Remove tools.

14, Install 12 reverse piston release springs into
spring pockets.

15. Install reverse piston spring retainer.

16. Lay snap ring on top of tower, then using tools
J-8761, J-6129 and J-4670-B compress release springs
(Fig. 83).

17. Install reverse piston spring retainer snap ring.
18. Remove tools.
19. Check all springs for proper position in pockets.

20. Install 2 hook type oil seal rings on oil de-
livery sleeve,

Installation .Page 79
REAR INTERNAL GEAR AND SPRAG
DISASSEMBLY

1. Remove sprag retainer (Fig. 88).

2. Remove sprag outer race from Sprag assembly
and rear internal gear (Fig. 88).

3. Remove the sprag and bushing assembly from
internal gear. (Sprag assembly consists of sprag as-
sembly and two bronze bushings).

INSPECTION

1. Inspect the rear internal gear for tooth damage,
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L e

SPRAG RETAINER

SPRAG OUTER RACE

_BRONZE SPRAG
BUSHING

" * ™\_REAR INTERNAL
GEAR

Fig. 88 Removing Sprag Retainer

nicks or burrs.

2. Inspect the rear internal gear bushing for ex-
cessive wear, nicks or burrs.

3. Inspect the splines on the 1.D, of the inner sprag
race for burrs or broken splines.

4. Inspect the inner sprag race for scoring.
S. Inspect outer sprag race for scoring.

6. Inspect outer sprag race for nicks, burrs or
damaged splines. Test one drive plate over the splines
for free up and down movement.

7. Inspect sprag assembly for score marks, dam-
aged spring retainer or damaged shoulder. Test sprag
action with sprag installed in outer sprag race over
the inner sprag race. Note shoulder of sprag should
face up or toward sprag retainer.

8. Inspect the sprag retainer for bent tangs or
distortion.

ASSEMBLY

1. Place one bronze bushing over inner race of
internal gear with cup side facing up.

2. Place sprag assembly into the sprag outer race.

3. With shoulder side of sprag up, start sprag and
outer race over internal gear (Fig. 90).

4, Slide sprag and outer race down against internal
gear.

5. Install second bronze bushing cup side down,
against sprag assembly.

REAR INTERNAL GEAR

BRONZE BUSHING

SPRAG I;ETAINER

OUTER RACE

Fig. 89 Sprag Assembly—Exploded

6. Apply petrolatum on sprag retainer and install
sprag retainer on internal gear aligning tangs with
the internal gear slots.

NOTE: Check to make certain sprag assembly
is properly installed by rotating outer race
counterclockwise. Outer race should not turn
clockwise.

Installation ...... Page 80

GOVERNOR
DISASSEMBLY

1. Compress finer of G-2 plug retainer and re-
move (Fig. 91).

2. Remove G-2 plug and G-2 valve (Fig. 91).

SPRAG OUTE}? RACE

<o 95 fisgd

REAR INTERNAL GEAR

Fig. 90 Installing Sprag Outer Race
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!

)“;/G—Q PLUG RETAINER

* N G-2 VALVE

Fig. 91 Removing G-2 Plug Retainer

3. Inspect and remove, if necessary, 4 governor
oil hook-type oil seal rings from governor tower.

INSPECTION
1. Inspect 4 governor rings and ring grooves. Rings
should fit freely in ring grooves.

2. Use tag wire and check G-1, G-2 and line pres-
sure oil passages for restrictions.

3. Inspect governor bushing for scores, nicks or
burrs.

4. Inspect G-1 and G-2 valves for free movement.

5. Be certain the entire governor casting is free
from all dirt and small chips, use air gun.

Olt RINGS

GOVERNOR BODY

G-2 VALVE
b -

G-2 PLUG RETAINER \ ~~G-2 VALVE PWUG

Fig. 92 Governor—Exploded

ASSEMBLY

1. If removed, install 4 hook-type governor oil
seal rings on governor tower.

2. lInstall G-2 valve (small land first) into gover-
nor (Fig. 92).

3. Install G-2 plug with the flat side out.

4. Install G-2 plug retainer with finger side out. In
assembling governor, care should be exercised to pre-
vent the G-2 valve from dropping out of governor
body.

1nstallation Page 82

PARKING LINKAGE

The following steps are used only if linkage was
removed from case.

DISASSEMBLY

1. Install assembly in vise using a soft jaw vise on
dowel pin (Fig. 93).

2. Lift hook end of bracket spring off parking lever
and disassemble parts (Fig. 94).

INSPECTION

1. Check all pins for excessive wear or binding in
their bores.

2. Check bracket spring for collapsed coil or
breaks.

7
it

BRACKET SPRING PARKING LEVER

Fig. 93 Removing Parking Bracket
Spring from Parking Lever
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BRACKET SPRIMNG
£, BRACKET SHAFT

@\ /PARKING BRACKET
@ PARKING FAWL PIR

B PARKING LEVER

..-4.‘

-
PAWL SPACER—"5) \F‘ARKING PAWL

[ g

FDETENT

= DA i
Ei '

=¥ \ \‘MANUAL__ hﬁ;:
. ."::.AHLIAL SHAFT S'EAL_'-',

it =

Fig. 4 Parking Brake Assembly—Exploded

ASSEMBLY

1. Clamp dowel pin of parking bracket in soft
jawed wize (Fig, B83).

2, Place hracket spring in bracket with straight
leg of =pring in the narrow tlot between the sides of
the bracket and the hook end of the spring near the
fixed end of the dowel pin,

3, Place bracket shaft approsimately half way
through bracket and spring and then slide pawl and
lever mssembly onto shaft so parking lever and Hoks
are as shown in Fig. 93

4, Using long nose pliers, hool bracket spring over
parking lever

5. Remove arsembly from vise.

Instaflation Page 81

REAR BEARING RETAINER
DISASSEMEBLY

1. Remove ingide detent lever and shaft assemily
by removing manual shaft retaining pin from case
side of retainer (Fig, 93), CAUTION: This is not a
SCrew.,

2. Rotate lever and shafi assembly to remove from
rear bearing retainer.

3. If necessary, remove manual shaft seal from
bore in retainer.

4, Remowe the rear thrust beanng race to rear
bearing retainer trizarc snap ring through access hole
in retainer (Fig. 97).

Fig. ¥5  Removing Monual Shaft Seal

5, Remove rear race, bearing and front race from
Tear bearing retainer.

INSPECTION

1. Inspect rear hearing retainer for hair lne cracks
or leaks (Fig. 96),

2. Cheek for inter-connected oil passages, use air
EUN Or amoke.

3. Inspect rear bearing and bearing race.

4. Check helt hole threads for cross threading or
stripped,

5. Check air vent passage for restriction and anti-
siphoning valve for proper movement,

G-1 A

LIME -2

Fig. ?4  Rear Beoring Retainer Passages
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DETEMT LEVER AND MAMUAL SHAFT

REAR BE&RIMG RETAIMER

BUSHIMNG RETAIMNING BOLT

Q T.¥. TEST FLUG W
\ MAIN LINE \

BUSHIMNG REAR SEAL

RAYE \
SNAF RIMG
RALCE

THRUST BEARIMG

MAMUAL BHAFT RETAIMNER tanlAL SHAFT SEAL TEST PLUG ASKET SLREW COYER
Fig. ¥7 Rear Bearing Retdiner
4. Inspect detent lever for nicks, buers, teplace Installation Fage ¥4

detent lever shaft "0 ring =ea],

7. Clean thoroughly with air gun.

ASSEMALY

1. Install race; thrust bearing, and race into rear
bearing retainer,

2. Install snap ring, concave side towards rear,
{1dentification side away from race) and align ear on
snap ring with top slot in retainer.

3. If removed, install the bushing and =sleeve as-
sembly in rear end of Tear bearing retainer, cham-
fered end first. Align short slot in bushing with re-
taining bolt hole in rear bearing retdiner. Install with
goft hammer and drift.

4, Install bushing retaining bolt Torque to 12-15
ft. 1ba.

5, Install inside detent lever and shaft assembly
into rear bearing retainer,

6. Install detent shaft retainer inte hole in rear
bearing retainer, aligning key with -anrular grogve in
detent shaft.

7. If removed, install new manual shaft =eal
(grooved side toward retainer} over detent shaft

SERVO PISTON
AND ACCUMULATOR PISTONS

DISASSEMBLY

l. Place a %" deep socket over the long end of
the servo piston pin (Fig. 08},

2. Position a "U" shaped spacer against the piston
end of the piston assembly and place the socket,
piston assembly and “TU shaped spacer between the
juws of n bench vize (Flg 083,

3, Blowly tghten the vise sufficiently to remove the
snep ring.

4. Remowve the servo piston to piston pin.snap ring
and washer being careful not to spread spap ring
more than ocoessary a= it can be easily distorted,

5. Carefully remove piston assembly fram the vise,
6. Remove the servo piston, springs and retainer.

7. From the upper accnmulator piston, remove and
discard the lip seal.
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SERVO INNER SPRING
SERVO OUTER SPRING
716" DEEP SOCKET

'SNAP RING]

PISTON RING

Fig. 98 Method of Removing Snop
Ring from Servo Piston Pin

INSPECTION

1. Inspect servo piston ring and ring groove for
broken ring and ring groove for nicks or burrs.

2. Check the release springs for collapsed coils or
broken spring.

3. Check the piston stem for scoring.

4. Use tag wire and check the oil passages in the
piston.

5. Inspect lower accumulator piston ring and ring
groove for broken ring and ring grooves for nicks
or burrs.

6. Replace the rubber lip type seal on the upper
accumulator piston.

7. Inspect the accumulator release springs for col-
lapsed coils or broken ring.

8. Inspect the accumulator piston pin for scoring.

ASSEMBLY

1. Install a new piston seal on the upper accumu-
Jator piston, lip facing flat side of piston.

2. Install the spring retainer, springs and servo
piston over the servo piston pin (Fig. 99).

3. Place the assembled servo components with a
744" deep socket over the piston pin and “U” shaped
spacer against the servo piston into a vise and, align-
ing pin carefully, compress the assembly to allow the
flat washer and snap ring to be installed (Fig. 98).

: x:‘f:-k..m SR
SERVO PISTON{
&

SNAP RING
Y

RETAINER

PISTON \
PIN A WASHER
\ PISTON RING

/ SERVO PISTON
INNER SPRING
OUTER SPRING

Fig. 99 Servo Piston—Exploded

4, Install the washer and a new snap ring.
5. Remove the servo piston assembly and tools

from the vise.

Installation ..... . .Page 86

CONTROL VALVES

The following inspection procedure is to be used
for the compensator valve body, the 2-3 boost body,
and the control valve body (Fig. 100).

1. Inspect each valve in the valve body for free
movement in the valve bore. It may be necessary to
stone the lands of the valve lightly to remove small
burrs. The valves will have sharp edges to perform
a cleaning action within the valve bore. Do not re-
move square edges.

2. Inspect springs for distortion or collapsed coils.

3. Be sure check ball seats are not pitted or
chipped.

4. Inspect spacer plates for restrictions, dents or
distortion.

5. Clean valve body thoroughly with air gun.

COMPENSATOR VALVE BODY
DISASSEMBLY

1. Compress compensator plug and remove retain-
ing pin (Fig. 101).

2. Remove compensator plug.
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FRONT CLUTCH
BY-PASS VALVE

o NEUTRAL CLUTCH
It BY-PASS VALVE

T~

CHANNEL PLATE

\Q\CHECK BALLS

TV THERMOSTATIC
ELEMENT

2.3 BOOST BODY

SPACER

VALVE BODY

SPACER

Fig. 100 Control Valve Assembly

3. Remove secondary compensator valve and
spring.

4. Remove primary compensator valve and spring.
ASSEMBLY

1. Install primary compensator spring on primary
compensator valve,

2. Install primary compensator spring and valve—
small end first into body.

3. Install secondary compensator spring on second-
ary compensator valve.

PRIMARY VAIVE SECONDARY SECONDARY VALVE

SPRING \ "\ I
PRIMARY SPRING - =
\ U e s < =

{8y oul op U

o
k4

~3 \
\
A\

COMPENSATOR YALVE BODY RETAINING PIN PLUG

Fig. 101 Compensator Yalve—Exploded

4, Install the secondary spring and valve into com-
pensator body, spring end first.

S. Install compensator plug threaded side out.
6. Compress compensator plug and install retain-

ing pin.

CONTROL VALVE
DISASSEMBLY: 2-3 BOOST BODY

1. Remove the 2-3 boost body assembly by remov-
ing 4 attaching screws. (One screw is located on
channel plate side of body.) The 2-3 boost body
contains 3 loose check balls and care should be exer-
cised to prevent their loss (Fig. 100).

2. Remove the three check balls and spacer plate
from the valve body.

3. Remove the retainer from the 2-3 boost body.
Retainer is under spring pressure (Fig. 102).

4. Remove the 2-1 cut off valve spring and valve.
5. Remove the 2-3 boost plug, spring, and valve.

ASSEMBLY: 2-3 BOOST BODY

1. Install the 2-3 boost valve, long stem out, spring
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2-3 BOOST BODY

RETAINER \\;j

2-3 BOOST VALVE

2-3 BOOST
SPRING

|
PLQG [

1 ord
™ i vt 2.1 CUT-OFF VALVE
@Wzl CUT-OFF VALVE SPRING

Fig. 102

2-3 Boost Body—Exploded

and plug in the bore of the boost body nearest the
cored face.

2. Compress the 2-3 boost plug against spring ten-
sion and partly install the 2-3 boast body retainer.

3. Install the 2-1 cut off valve, stem out, and
spring in remaining bore of boost body.

4, Compress the 2-1 cut off valve spring and slide
2-3 boost body retainer over spring. Leave spacer
plate and check balls loose at this time.

DISASSEMBLY—-CONTROL VALVE BODY

1. Remove channel plate from valve body assembly
by removing two attaching screws from the valve
body side and thirteen attaching screws from the
channel plate side (Fig. 100).

2. Remove neutral clutch by-pass valve from cored
side of channel plate (Fig. 103).

3. Remove front clutch by-pass valve from channel
plate.

4. If necessary to remove pressure relief ball and
spring: (Fig. 103)

a. Turn channel plate aver to casting side and
remove retaining pin. Pin under extreme pressure.

b. Remove pressure relief spring.
¢. Remove pressure relief ball.

d. Assemble pressure relief ball, spring and retain-
ing pin into channel plate.

5. Install neutral clutch by-pass valve and front
clutch by-pass valve into channel plate.

Set assembled channel plate aside and continue
with disassembly.

6. Remove spacer (channel plate to valve body).
Place on channel plate and check alignment of by-
pass valves.

7. Remove 2 check balls and T.V. thermostatic
element.

8. Remove T.V. plunger guide retainer located in
cored passage near T.V, adjusting screw. Retainer is
Joose. Position control valve assembly with the cored
side up and the T.V. lever positioned on the top
right hand side.

9. Remove multiple valve plug retainer located in
lower left hand corner. Plugs under spring tension.

10. Remove the 2-1 downshift spring and valve
from the lowest bore (Fig. 104).

11. Remove the valve bore plug by threading a
valve body attaching screw into plug, and slide plug
out from the adjacent bore.

NOTE: The valve bore plug is a non-operating
retaining plug used in valve bores. They are all
threaded and should be removed and installed
with a valve body attaching screw as described
above.

12, Remove the 1-2 governor valve from the same
bore.

13. Remove the valve bore plug from the adjacent
bore.

14. Remove the 2-3 governor valve fram the same
bore.

15. Remove the valve bore plug from the next ad-
jacent bore.

CHARNEL PLATE

FRONT CLUTCH

8Y-PASS VALVE ™~ ' O
- i

PRESSURE RELIEF BALL

PRESSURE RELIEF SPRING

NEUTRAL CLUTCH
BY-PASS VALVE

1
N\g——RETAINING PIN

Fig. 103 Chaonnel Plate—Exploded
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Control Valve Body

2-1 Downshift Valve Spring
2-1 Downshift Valve Spring
Plug

1-2 Governor Valve

Plug

2-3 Governor Valve

Plug

Coupling Timing Valve Spring

. Coupling Timing Valve

. Retaining Pin

. Pressure Boost Valve

. T.V. Thermostatic Element

. Retaining Pin

. Retaining Pin

. Pressure Drop Valve Spring
. Pressure Drop Valve

. Reverse Blocker Spring

. Reverse Blocker Piston

. Detent Pin

. Detent Lever

. Detent Spring

. Washers

. “'C" rings

. Throttle Lever

. Manual Valve

. Throttle Valve

. Throtile Valve Spring

. Throttle Valve Plunger

. Throttle Valve Plunger Guide
. Throttle Valve Plunger Guide

Retainer

. Front Clutch Exhaust Valve
. Front Clutch Exhaust Valve

Spring

. Retaining Pin

Fig. 104 Control Valve Assembly—Exploded

. Neutral Clutch Valve

. Neutral Clutch Valve Spring
. Plug

. Retaining Pin

. Plug Retainer

. 2.3 Shift Valve Spring
. 2-3 Shift Valve

. 2-3 T.V. Valve Spring
. 2-3 T.V. Valve

. 2-3 T.V. Valve Bushing
. Plug

. 1-2 Shift Valve

1-2 Shift Valve Spring

. 1-2 T.V. Valve Spring
. 1-2 T. V. Valve

. 1-2 T.V. Valve Bushing
. Retaining Pin
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16. Remove the coupling timing valve spring and
valve from the same bore.

17. Remove the pressure boost valve retaining pin
from the center of the cored side of the valve body
in the same bore.

18. Remove the pressure boost valve from the same
bore.

19. On the opposite side of the valve body start
with the lower bore and remove the retaining pin.

20. Remove the 1-2 T.V. bushing and valve from
the same bore.

21. Remove the 1-2 T.V. and shift valve springs—
then remove the 1-2 shift valve from the same bore.

22. Remove the valve bore plug retainer and plug,
while holding finger over plug as plug is under spring
pressure, from the adjacent bore,

23. Remove the 2-3 T.V. valve, spring and bushing
from the same bore.

24, Remove the 2-3 shift valve and spring from
the same bore.

25. Remove the retaining pin and valve bore plug
from the fourth bore.

26. Remove the neutral clutch valve spring and
neutral clutch valve.

27. Remove the front clutch exhaust valve retain-
ing pin, which is under spring pressure, from the same
bore on the cored side of valve body. Unload spring
pressure from uncored side with a small screw driver
to remove pin.

28. Remove the front clutch exhaust valve spring
and valve.

29. Mark T.V. adjustment screw and loosen exactly
5 turns.

30. Turn the valve body over and remove the
throttle lever by removing the outside “C” ring and
washer, positioning the shaft so that the lever will
clear the T.V. adjustment screw, remove washer.

31. Remove T.V. plunger and sleeve.
32. Remove T.V. spring and valve.

33. Remove the pressure drop retaining pin, spring
and valve from the last bore on the opposite side of
the control valve assembly.

34, If necessary, remove the reverse blocker piston
retaining pin, spring and reverse blocker piston.

35. Remove detent spring. Do not remove detent

lever unless necessary to replace. If necessary to re-
place, drive pin out with small punch.

36. If necessary to remove detent lever, use a small
punch to tap detent retainer pin through lever. Re-
move detent lever and pin from valve body.

INSPECTION

1. Inspect each valve in the valve body for free
movement in the valve bore. 1t may be necessary to
stone the lands of the valve lightly to remove small
burrs. The valves will have sharp edges to perform
a cleaning action within the valve bore. Do not re-
move square edges.

2. Inspect springs for distortion or collapsed coils.

3. Be sure check ball seats are not pitted or
chipped.

4. Inspect spacer plates for restrictions, dents or
distortion.

S. Clean valve body thoroughly with air gun.

ASSEMBLY—CONTROL VALVE BODY

NOTE: All attaching screws are to be torqued
to 2.5 to 3.5 ft. lbs.

All attaching bolts are to be torqued to 6-8 ft. 1bs.

1. If previously removed, install manual detent by
positioning manual detent in valve body and install-
ing retaining pin.

2. Install detent spring into manual detent.

3. If removed, install the reverse blocker piston,
spring and pin.

4, Install the pressure drop valve, stem end of
valve last, spring and retaining pin in the top bore
adjacent to the detent spring.

5. Install the T.V. valve (round end first) spring,
plunger and sleeve into the T.V. bore adjacent to the
manual valve bore.

6. Place washer against “C"” ring on T.V. lever
shaft.

7. Install T.V. lever shaft through hole in valve
body so that the T.V. lever will index between the
T.V. plunger and throttle adjusting screw.

8. Install washer and “C” ring securing lever as-
sembly to valve body.

9. Turn T.V. adjusting screw back to original posi-
tion, exactly 5 turns.
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10. Install the T.V. plunger guide retainer through
cored side of valve body into annular groove in T.V.
plunger guide.

11. Install the front clutch exhaust valve (land
end first) and front clutch exhaust valve spring in the
bore adjacent to the T.V. bore.

12. Install short retaining pin through cored side of
valve body whilc compressing the front clutch exhaust
valve spring.

13. Install the neutral clutch valve and spring in
the same bore.

14. Compress the neutral clutch valve spring and
install valve bore plug (threaded end out) and retain-
ing pin.

15. Place the 2-3 shift valve spring on the 2-3 shift
valve.

16. In the next open bore install the 2-3 shift valve
and spring as a combination.

17. Install the 2-3 T.V. spring into spring pocket
of 2-3 shift valve.

18. Install the 2-3 T.V. valve into the 2-3 regulator
bushing so that valve will completely enter bore of
bushing.

19. Install the 2-3 T.V. valve and bushing into
the 2-3 bore in the valve body (small end of T.V.
valve first).

20. Install the 2-3 valve bore plug (threaded side
out) and retainer.

21. Install the 1-2 shift valve in the bore adjacent
to the 2-3 shift valve train.

MULTIPLE YALYE PLUG RETAINER

Fig. 105 Installing Multiple Valve Piug Retainer

22. Install the 1-2 T.V. and shift valve springs in
the same bore.

23. Install the 1-2 T.V. valve into the bushing with
the stem end out.

24. Install the 1-2 T.V. valve and bushing into the
1-2 bore, valve end first.

25. Depress the bushing and install short retaining
pin from the cored side of the valve body.

26. In the bore adjacent to the “U” shaped ‘“cut-
out” install the pressure boost valve, using brass rod
to guide valve into bore (long land first).

27. Install retaining pin through same bore.

28. Install coupling timing valve (land end first)
into the same bore.

29. Install coupling timing valve spring over stem
end of coupling timing valve.

30. Install valve bore plug in valve body compress-
ing and partially installing multiple plug retainer.
Install retainer in such a manner that only one corner
of the plug is retained. This will permit the installa-
tion of the remaining valves (Fig. 105).

31. Install the 2-3 governor valve into the adjacent
2-3 bore, small land first.

32. Install the 2-3 valve bore plug against the 2-3
governor valve, compressing plug against spring ten-
sion into the bore and position the retainer again so
that edge of plug is secured and the adjacent bore hole
is unobstructed by the retainer.

33. Install the 1-2 governor valve into the adjacent
1-2 shift valve bore.

34. Install the bore plug in the 1-2 bore, compress-
ing the valve against spring pressure and position
multiple retainer. Make certain remaining bore is un-
obstructed.

35. Install the 2-1 downshift valve (land end first)
into the remaining bore.

36. Place 2-1 downshift spring over 2-1 downshift
valve compressing spring and secure with multiple
retainer.

ASSEMBLY OF COMPLETE CONTROL VALVE

1. Install the T.V. thermostatic element open end
down in cavity behind throttle valve in control valve
body (location—Fig. 100).
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2. Position spacer plate over cored side of control
valve body.

3. lnstall small 2 ball check valves into pockets on
cored side of valve body.

4. Position channel plate on valve body and attach
with 13 screws, Leave loose for final adjustment.

5. Turn control valve assembly over and install 3
ball check valves into pockets.

6. Place 2-3 boost valve body spacer on valve
body.

7. Place 2-3 boost body on spacer plate and install
3 attaching screws. (Do not tighten screws at this
time.)

8. Install loosely two screws attaching valve body
to channel plate.

9. Turn control valve assembly over and install the
remaining 2-3 boost body assembly control valve
body assembly long attaching screw.

10. Tighten 19 control valve body assembly at-

taching screws.

Installation . Page 87

INSPECTION OF REMAINING UNITS
DRIVE TORUS MEMBER AND TORQUE MULTIPLIER

1. Inspect drive torus member for porosity, chipped
or damaged vanes (Fig. 106).

2. Inspect drive torus bushing for good staking and
excessive wear.

3. Check for damaged splines on torque multiplier,
bent or damaged vanes, Check oil seal ring on torque
multiplier for broken ring and free movement in ring
groove.

4, Check for burrs or restrictions on the clutch
plate drive lugs.

5. Cheek bolt threads in drive member for cross
threading.
DRIVEN TORUS MEMBER

1. Inspect driven torus member for bent or dam-
aged vanes.

2. Check splines in driven member hub for nicks
or burrs.

3. Check (2) oil seal rings and ring grooves for
broken rings, check the oil seal grooves for nicks,

TORUS DRIVEN
TORUS

MULTIPLIER

DRIVE TORUS

Fig. 106 Torus Assembly

burrs, rings, when locked should turn freely in groove.

4. Inspect the balance weight, if present, for good
weld.

5. Inspect the driven coupling to torque multiplier
thrust bearing race for distorted bearing surface or
excessive wear on thrust race. Check for foreign par-
ticles on thrust race and clean thoroughly. A slight
distortion or bend on the thrust bearing could cause
a side loading effect and cause part of the rollers to
dislodge from the cage.

FRONT UNIT CARRIER ASSEMBLY

1. Inspect front carrier planet pinions for damaged
pinion gears, chipped tooth, nicks or burrs.

2. Check for free movement of pinion gears on
pinion pins, be sure pinion pins are well staked.

3. Check splines on carrier hub for nicks or burrs.

4. Inspect front sun gear to carrier thrust washer
for excessive wear, nicks, burrs or foreign particles
embedded on thrust race.

MAINSHAFT AND SUN GEAR

1. Inspect mainshaft and rear unit sun gear for
damaged splines, teeth or thrust washer surface. Re-
move sun gear from mainshaft and inspect damper
for cracks, peeling or foreign material.

QUTPUT SHAFT

1. Inspect output shaft splines for nicks, or burrs.

2. Inspect snap ring groove on output shaft for
good machine cut and free of dirt and chips.

3. Inspect mainshaft pilot bushing for excessive
wear and tight fit.

4. Inspect parking sprocket lugs for burred edges.
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5. Inspect speedo drive gear for misalignment and
tight fit on output shaft.

REAR PLANET CARRIER AND SHAFT

1. Inspect rear carrier planet pinions for damaged
pinion gear and free movement on pinion pins, be
sure pinion pins are well staked. Check (8) planet
pinion thrust washers, be sure washers have not cut
a pocket in the carrier.

2. Inspect the carrier shaft splines for nicks or
burrs.

3. Inspect rear carrier to rear internal gear thrust
bearing and thrust bearing race. Check for foreign
particles embedded in thrust race. Handle the thrust

bearings with care throughout the disassembly, in-
spection and assembly. A slight distortion or bend
eaused by dropping or eareless handling could cause
a side loading effect, which may not be visible and
cause some of the rollers to dislodge from the cage.

4. Inspect rear sun gear to rear carricr thrust
washer and thrust race.

5. Use tag wire and check 6 lubrication ports for
restrictions.

OVERRUN BAND

1. Inspect overrun band for excessive wear, cracks
in lining and distortion.



INSTALLATION OF UNITS INTO TRANSMISSION CASE

CONTENTS OF THIS SECTION

SUBJECT PAGE
Neutral Clutch, Case Center Support and

Reverse Clurch Ve
Front Unit sndd Rear Unit S &0
Parlongz Linkage &1
Trirpur Shefr and Governor a2

NEUTRAL CLUTCH, CASE CENTER SUPPORT
AND REVERSE CLUTCH

1L Plare Iransmission csse in holding Asture in
vertica! positon front end up.

i, Im=tall nogtral chutch becking olete into case—
Hat side v

3. Inztall 4 nenrral citweh drive and 4 drven chutch
pletes & follows:

a Install 2 composition drive place above the
church baeking plate 2ad then a sterl driven plate with
notched lug of plste in = =lot adjacent 1 one of the
wade lugs m the case

h Insisll § sccond composition plsic snd then
another steed plate with 1s notched hug oo the opposite
zide of rhe wide case lug {rom the first The sresl
mlates most be installed in this arrengement 1o prop-
exly un-neet the chiteh pack.

SUBJECT

Rear Bearing Retainer
Torus SR
Cese Cover

Servo and Accumulator

Control Valve and Oil Pen

TET BB

c. Aternarely, insm!] composition and steel plates
=0 that notches on the first and thord stesl plate are
on ocoe side of & wide lug and the second and fourth
steel plate notrhes sre on the epposite side.

4. Inztall long case center snpport key with longer
tip rowerd front of case. Hold in placs with petve-
tatum (Fig. 107).

3. Mark the case o indicate sides of the key to
a==ist m shenment for instsllsbon of cEsc center
supoott {Fuz. 107},

6. Inscsll neutral and reverse clutch zssembly (case
center supparT) info case, sligning cass center snpport
key into ey way. Topping may bhe regoired. Make
sure ¢i] anes did oot come unhoosked dunng mstalls-

oo,

7. Instsll reverse stetionary conc koy into casce—
rounded side towsrd front of cass (Fig. 108).

Fig. 107 Meutral Clutch Plates in Cose

Fig. 108 Reverse Piston in Cose
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E SIAI’IGNAR‘I" COME -

Fig. 109 Reverse Cone in Case

. Install reverse cone (steel) into case cover re-
verse piston,

. Install reverse stationary cone (plastic) in case
aligning reverse stationary cone key with key way in
cone, lightly tapping into place, if required.

1. Install large reverse cone smap ring into snep
ring grovve in case with Aat ends of snap ring up, and
ring gap at open segment of rng proove in case
{Fig. 109).

11, Repesition transmission, rear cod up, and in-

BRCMZE
THRUST

e WASHER

FRONT SUN GI‘_AH/
w—__ = THICK BEARING RACE

— T THRUST BEARING
T-CAFPEL BEARING RALE

Fig. 110 Installing Bronze Thrust Weasher
in Fronl Cluteh Assembly

Fig. 111 Frent Sun Gear Assambly

stall overrun band over anclior in case.

12. Instal] rear unit internal gear, sprag asscmbly
and sprag retainer inlo casc, alipning neutral clutch
plates with sprag outer race. Be sure sprag retainer
bottoms against cese cenler support to Insure engage-
ment of all plates.

13, Reposition transrmssion, bottom up.

FRONT UNIT AND REAR UNIT

1. Tnstall front clutch aszsembly into front of trans-
mission engaging teeth in front cluteh hub with re-
verse cone. Be surc bronze washer is positioned in
rounterhore of front unit clutch drun (Fig, 110).

2. Install thick bearing race, thrust bearing, thin
cupped bearing race on front sun gear and shaft

Flg, 112 lastalling Front Sun Gear Shafi to
Reor Internal Gear Snap Ring
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THRUST BEARING

BEARIMG RALCE

FEAR PLAMET
CARRIER

Fig. 113  Installing Thrusl Bearicg on

Rear Planel Carrier

assembly (Fig. 111).

3. In=tall front sun gear and shaft assembly through
fase center support alignming splines of sun gear shaft
with rear internal gear and cutaway splines with
gprag rerainer, CAUTION: Be sure to hold rear unit
internal gear forward during this operation {(Fig. 112).

1. Inztal]l front sun gesr shaft o rear umt intermal
gear snap ring,

3. Install bearing race (Hange up) and bearing on
rear planet carrier. Retain with petrolatem (Fig. [13)

0. Install rear plenet carmer through front unit sun
geer shaft from rear of ransmission,

7. Install front carrier thrust bearing race onto
Tear carrier shaft—inner flange cut (Fig. 114).

&. Instal]l front carrier thrust bearing into cace.

9. Instail thrust bearnng race over front thrust
bearing—outer Hange inward.

10. Holding the rear planet carrier forward install
front unit carder.

11. In=tall front unit carmier to rear planet carmer

Fig. 114 Instalilng Theust Bearing end
Races on Frant Sun Geor

shaft snsp ring while holding resr carcier lorward
{Fig. 115),

12, Reposition transmission, rear end up,

PARKING LINKAGE

1. Install pawl spader in case.

1. Install parking assembly, parking paw! firse,
through hole in rear of case go that pawl tooth faces
inside of case (Fig. 116).

3. Install pawl pin into case, through pawl and
SpaCer.

Fig. 115 Insgtalling Front Carrier lo Reas
Carrier Shatl Snop Ring
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Fig. 114 Installing Parking Linkage in Case

4. Push parking bracket shalt to bottem of its borre,

4. Move pawl to its disengaged position.

REAR SIDE QOF GEAR
15 6" FROM END
QF SHAFT

QUTPUT SHAFT

SPEEDMGMETER
DRIVE GEAR =

Fig. 117 Locoting. Spesdoameter Drive Gear

Fig. 1128 Installing Rear Seal

QUTPUT SHAFT AND GOVERNOR

1, lpstall rear unit sun gear Lo rear carrier bearing
race into reoar carrier with fange up, retain with
petvolatum.

2. Install resar unif sun gear th rear carrier throst
bearing into bearing race,

3. Assemible rgar unit sun gear to mainshaft, if
remaved, and install through rear carier,

4. Install governor gagket and governor on output
shaft

5 Inretall speede drive gear using either togl J-G133
or press plates J-8904, Dive until rear side of gear is
8%. inches fram and of output shaft (Fig, 117).

6. Install outpul shafl to rear carrier gssembly
uzing alipnment marks,

7. Engage parking pawl

#, Ilnstall 4 governor attaching Lolts. Torgue to
19-23 [, 1lbs.

9 Install truarc smap ring on {ront output shaft
groove,
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REAR BEARING RETAINER

1. Install rear bearing retainer gasket on rear
bearing retainer and retain with petrolatum.

2. Start rear bearing retainer down over output
shaft and install rear output shaft snap ring through
access hole and over end of output shaft while retainer
is being carefully lowered over governor assembly.

3. Carefully, align parking linkage pin and manual
detent lever as rear bearing retainer is aligned with
dowel pin and case.

4. Using tool J-6133, if necessary, seat rear bearing
snap nng. [t may be necessary to maove output shaft
rearward to locate snap ring by repositioning trans-
mission to horizontal position.

S. Install 2 short rear bearing retainer to case at-
taching bolts at center location on each side. Install
the remaining short bolt inside the rear bearing re-
tainer. Install S remaining long rear bearing retainer
bolts. Torque all bolts 20-25 ft. 1bs.

6. If rear seal was removed, install new rear seal,
using tool J-5154 (Fig. 118).

7. Install rear bearing retainer cover plate and
gasket with 4 attaching bolts.

8. Reposition transmission, front end up.

TORUS

1. Install front unit drive torus aligning front unit
clutch plates with drive slots in drive torus. Looking
through vent port in bottom of case, abserve that all
clutch plates are engaged.

2. Install hook type oil ring on torque multiplier
hub, if removed (Fig. 119).

3. Install hook type oil ring on front and rear hubs
of driven torus member, if removed.

4, Install torque multiplier into drive torus align-
ing splines and position torque multiplier so that the
I.D. of the hub of the torque multiplier is flush with
the planet carrier shaft. A light tap with plastic
hammer may be required.

5. Install driven torus to torque multiplier rear
bearing race into torque multiplier.

TORUS GASKET OlL
COVER

N
e

DRIVEN
TORUS

THRUST

BEARING MULTIPLIER TORUS
/ o’ EXHAUST

EXHAUST (8 VALVE

VALVE GASKET COVER

Fig. 119 Torus and Multiplier Assembly—Exploded
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Fig. 120 Instaliing Thrusi Bearing in Driven Torus

6. Install flanged race, flange up into driven torus
(Fig. 110},

7, Ingtsll bearing into flange race, retan with petro-
latwin.

8. Install driven torus member over main shaft,

9. Reposition transmission 90 degrees so bottom o
up. (Pe not ratate moere thon 90 degrees o parii
will fall cut of front.)

10, While moving main shafi forward (with smull
ool inserted in hole of main shaft if nocessury}, in-
stall driven torus to maio shaft spiral rolpining rfing
{Fig. 121).

11. Reposition trensmassion, fronl cnd up,
12. lastall new dnve torus to torus cover metal

Fig, 122  Inatalling Thrus! Bearing and

Roce in Torus Cover

gasket on torus drive member. Retain with petro-
latun.

13 Install fMur bearing race into lorus cover (Fig.
122).

14, Install beaving into flanged race.

15. Inslull bearing wnd fanged rwee inlo lorus
cover, Honge down, Use petrolatum,

16, Instull torus cover o the drive turus member,
aligning to the dowel pins. J-8938, Guide Pins, may be
usl,

17. Install box head wrench on case, os a tool, (Fig.
123}, and instal]l 12 terus cover to dnve torus attach-

Fig. 121

Inslalling Spirol Ralaining Ring on Main Shall

Fig, 123  Tarquing Tarus Cover Bolls
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Frg. 124 Tool Set-Up fer End Play Chack

ing boliz, cross nghtening the bolts. Torque o 17-10
fr b=

1%. Remaove box head wrench.

CASE COVER

l. Instell rssr cover to cose gasber oo caze cOver,
usre netrolotim

2. Install casge cover gnd pomp ssscmbly on trans-
mission CosE.

3. Insrgll five of the =ix lsrge case cower to case
sttaching bolis leaving ane hole in which 1o nstsll
disl indicator support Torgue (o 30-35 it Ths, OF the
thrce smsll arraching talts the one long bolt 5 st-
tuched from the front of the cacs eover. The two re-
maining oover bolts are installed from the rear of the
tesc cover. Torgoe 3 short balis 15-18 it Ihs

FRONT UNIT END PLAY CHECK
= Reiate tramsmission so bottom is up.

b Inst=ll disl indicater support J-6126 inlo temsn-
mg hols In trensmission csee (Fig 173)

. Astemble end play sdaoprer J-E2565 on the input
ghafr of the tomus coveT.

i Clarmp dial indicstor on support and index
indirator wirh end of tonl ]-BE65

= Positon 3 screw driver throvgh cose, behind the

ST T 8
-~ AL - ’/"F_ e
Ele T
. A ;
_Em,__ / TR U
,_H___F_ﬂ___.-“ il e
|
FART 10, | TrOCCRESS CEwlR menTiCAn0N !
FE00aF7 | pETan ST B FOTCHED o SHow |
EEI0ATE et | LomeE = [
FAMETE D5 | Safd :
BEEOTOC | OSense | SRR |

rig. 125 Toole of Selective Woshers

flange on the ourpur shefr

f. Genlly pry forward on cutpur shaft 1o positicn
vty forwsrd.

g. Ar the sams fmf move handle on ol znd
record end play.

h. End nlsy chanld be 006" to (018",

Ii end play is not within these limits, remove c=se
cover smd 1nsTall proper thrust washer or combrnation
of thret washiors botweon case cover and rorus cover
to produce O06"-018" end pley (Fig. 125). Replace
cover and re-cheele ened play.

i. Remove maols and instsll rémaining cese cover
t0 case artaching boll, Tomue to 30-35 7t lbs
+ Rotats transmission so front end 5 up,.

3. Instell fromt seal, mbber lip down, using J-B761
(Fig. 1246}). Rotate transmissicn back to horizonrsl
positon, BOTiom up.

Fig. 126 Instailing Frond Seal
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LOWER 3PRING

LOWER ACCUMLUHLATOR
FISTOMN AMD RING

e

UFPER ACCUMULATOR
FLATOMN AMD SEmL

UPPER ZPRING

ACCUMULATOR PIN

Fig. 127 Accumulotor Assembly—Esploded

SERVO AND ACCUMULATOR

1. In=sfall accumulator pin into case,

2. Instsll upper accumulator spring, smal] end first
(Fig. 127).

3. lostall oew wpper accumulator piston sesl with
lip of seal facing fat side of piston.

4. Install upper acvumulator piston with lip of
seal facing away from tapered spring,

SERVD PISTON ASSEMBLY
P

/ LUWER ACCUMULATOR
SPRING AND PISTON

Fig. 128 Installing 5arvo Piston

5. Install lower secumulator piston ring on piston,
il removed.

6. Install lower accumulator plston over pin with
spring pocket facing out.

7. Inztall lower actumulator spring inte wpring
pockel ss in Fig, 128,

k. Instail servo relegse spring into case bare,

U. Inztzll =eryn pistan assembly into casze, gtem
first (Fig. 128},

I, Install 3 casc center support to rase seals snd
springs, scals dewn (Fig. 1297,

1L Install servo and accldmilalor gaskel bn servo
and accumularor cover, Lise petrelatum,

12. Install servo and accumulator cover, Use 4 halts
ta locote the cover and then allgn cose center support
to case senl spoogs end seeumulator spring. After
caver is lined up, install all bolts locsely, Then, while
depressing cover by hund, byghten boltn Torgue to
a-% ft. lhs.

L3, [nutall £ sorvo and sccumulator cover baolts
leaving the remaming bolts until installation of the
compensalor body ond the stroiner. Torgue to 6-8
ft. Ibs. (Fig., 130).

14, Inatall compensator body asscmbly on accumu-
lator cover using 3 attaching serews and | attaching
bolt. Torgue screws to 2.3-3.5 ft. lbs, torgue bolt to
f-k fr 1bs

15, lnstall senls on both ends of pipe assembly, if
removerl,

LA, Install pipe ssseinbly fixed znd [rst into case
cover through vpening m case.

Fig. 129 Installing Case Center Sepport
Seals and Springs
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Fg. 3 isdicicsy Compeasoior Viokew Body

17T, I=t=11 srm] and wmsder H rowmod, = pp=
msaermhly =fachmg bolt sad merall balt = mhe as-
sembly from fremt £de of case cower.

CONTROL VALVE BODY AND OIL PAN

1. In=r=!] mamual valvr = vive body (Figo 131).

1, Apply petrolatum (o valve body pape ports so
oot to oo 0" ropx snd eerall valve body as-
scmbly o rear bearmg retminer, gudmg T.V. shaft
tiuvugh opomng o reer bearing retauner and position
manual valve on puck up pin (Fiz. 131). Posibon prpe
msembly to indes with pipe ports in valve body and
move {orward to st prpe seals Securr velve body
amermhiy with § arraching bolrs Torgoe o 65 ft Tha
if o = Sffcnir i mdey pEpes With valve body poet
iooeen The pepe Smembly 0 c==r cower bolt one hel
Dt

The conmol valve body s =wore esmly marailed wuth

. IX1

l=goEng Lossecl Vawe Soo

ihis bolr loosr but if most be DEhremeyd after omatred
valve 13 nstalled

3. les=0 rhrottie shaft scal over T.V. shafy intn
o wang c3ve ot [0 lald by under.

4 Imsrall 3 case *o sivmmer reck 07 rng inoEse
bore. i remowved

3. lostsli straumer with neck m 25 bore and secure
straner in position with oné féemnaming sovo amd
sccumulstor cover attaching bolt Torque to 6-8
fr Ihs

6 Instef oew wil pen gsske! o tranornisseen

7. lasall & pan o ramsessoosn Secore seth 1
attacizng bolts, Torger to 12-15 fr. m

A Jocor=Il ouler sbafT Jever =2 TV lewer
9. le=w=0 sperdormeter drove= gesr mmembly.
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INSTALLATION OF TRANSMISSION

1. Place transmission in jack and raise to approxi-
mate location in car.

2. Move transmission forward into position engag-
ing transmission input shaft with the damper hub.

3. Install one transmission case cover to engine at-
taching bolt on each side and then lower the transmis-
sion and install the remaining bolts other than the
starter attaching bolts and tighten to 50-70 1b. ft.

4. Place splash shield in position and place lower
bolt through hole.

5. Place starter in position and install nut on lower
bolt finger tight. Install the other splash pan to starter
bolt.

6. Install both wires on starter.
7. Install 4 flywheel cover attaching bolts.

8. Install transmission case cover inspection plate
with 3 attaching bolts.

9. Install breather pipe and pipe clip attaching
bolt.

10. Install rear mount on transmission with 4 at-
taching screws.

11. Install rubber insulators on rear mount and
then install rear mount support on the insulators.

12. Raise transmissibn as far as necessary and in-
stall frame cross-member in the frame with 2 attach-
ing bolts at each end.

13. Lower the transmission so that the 2 rear
mount support studs go through the cross-member
bracket, Install nuts. Remove transmission jack.

14. Tighten the exhaust pipe to manifold bolts.

15. Wipe some oil on the O.D. of the drive shaft
yoke and slide propeller shaft onto transmission out-
put shaft.

16. Remove tape or rubber band from “U” joint
bearings and assemble “U” joint. Bend nut locking
plate.

17. Install parking brake cable guide rod (cable
to frame cross-member).

18. Install parking brake return spring.
19. Install oil cooler lines.
20. Install throttle idler lever.

21. Install throttle control rod (engine to idler
lever) and transmission to idler lever control rod.

22. Install gearshift cross-shaft lever and its mount-
ing bracket (2 bolts).

23. Install gearshift control upper rod on cross-
shaft lever with “E” ring.

24. Install gearshift control lower rod.
25. Connect speedometer cable.

26. After car has been lowered, connect the battery
cable that was removed.

27. Refill transmission with fluid as described on
page 41.

28. Adjust throttle and shift linkage following in-
structions on page 39.

29. Test transmission oll pressure as outlined on
page 41 and road test car to see that transmission
operates properly.
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DIAGNOSIS AND TESTING GUIDE

CONTENTS OF THIS SECTION

SUBJECT FPAGE
Testing and Diagnosis . ... . ... ...... . ... . 89
Diagnosis Guide .. . 90

The information contained in this Diagnosis Guide
has been prepared as a Supplementary Guide. It is
an aid to and not a substitute for a good basic under-~
standing of the Principles of Operation.

It is of utmost importance fo observe and perform
all preliminary steps outlined in this Diagnosis Guide.

Make certain that all “on the car repairs” possi-
bilities have been exhausted beforc the transmission
is removed from the car.

TESTING AND DIAGNOSIS
TESTING

This section outlines the procedure to be followed
in testing and diagnosis prior to attempting to correct
any assumed maliunctions of the 61-10 Hydra-Matic
transmission.

1. Check Oil Leve!

Always check the oil level before road testing.
Erratic shifting or other malfunctions can in some
cases be traced to improper oil level.

a. Park the car in a level position and set selec-
tor lever in the “P” position. Let engine idle
until operating temperature is reached.

b. Check oil level indicator, If oil level is low
add Hydra-Matic fluid to “Full” mark.

CAUTION: Use only “Avutomatic Transmission Fluid”
(type A) which has been approved and labeled “AQ-
ATF"” or "AQ-ATF-A"",

For a proper diagnosis, a thorough knowledge of
the operation of the new Hydra-Matic transmission is
essential. A predetermined test route should be estab-
lished to save time and permit comparison of different
cars over the same route. Where possible, the route
should be laid out to include some hilly section to test
for open throttle downshifts, a level section for testing
upshift points and a quiet section for testing for noise.

CAUTION: Do nof stoll test transmission under any
conditions.

SUBJECT PAGE
Noise Diagnosis . . . .. o, . 92
QOil Leaks .. . . . . .. ... oL, 93

Always be certain the engine is operating at peak
performance. The engine and transmission are design-
ed and built to operate as an integral power unit.
Failure of the engine to deliver peak power can result
in improper shift characteristics and apparent trans-
mission malfunction,

While road testing, the transmission oil pressure
gauge should be connected to the upper of the two
test holes on the left-hand side of the rear bearing
retainer and the pressure checked as follows:

DRIVE RIGHT
MINIMUM MAXIMUM
2ND--Steady Road Load

93. .
at Approximately 25 mph. 8.6 111.4

LOW OIL PRESSURE

1. Oil Level—Low

2. Boost Plug—Wrong—Stuck

3. Pressure Regulator Valve

4. Strainer and “0” Ring

5. Manual Valve—Misaligned with Quadrant
6. Foaming or Cavitation

7. Internal Leak

8. Control Valve Assembly—Stuck Valve

9. Front Pump—S8lide Stuck—Low Output

HIGH OIL PRESSURE
1. Pressure Regulator Valve—Stuck
. Boost Plug—Wrong—Stuck

. Manual Valve—Misaligned with Quadrant

£ W o

. Control Valve Assembly—Stuck Valve
5. Front Pump—Slide Stuck—High Output
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UPSHIFTS
Left Drive Range Right Drive Range Lo Range
Shift Minimum Full Minimum Full Minimum Full
Throttle Throttle Throttle Throttle Throttle Throttle
1-2 14.18 33-40 14-18 33-40 No Shift Possible
2-3 18-23 76-89 - 76-89 - 76-89
DOWNSHIFTS
Left Drive Range Right Drive Range Lo Range
Shift Full Full Full
Closed Throttle Closed Throttle Closed Throttle
Throttle Foreed Throttle Forced Throttle Forced
3-2 20-15* 84-68 84-72 84-72 84-72 84.72
2-1 16-13* 29-25 16-13 29-25 52-46 52-46
Fig. 132 Shift Speed Chart

¥*When this shift occurs, the transmission will free-
wheel; therefore, it is impossible to observe shift
with throttle closed. To check for shift, decelerate,
with throttle closed to specified speed, then accel-
erate to determine which speed transmission is in.

The term *“Minimum Throttle” denotes a fixed
throttle opening only sufficient to provide acceleration
enough to accomplish each of the shifts. The trans-
mission should shift within the limits indicated in
the columns under the heading “Minimum Throttle.”

The conditions under which downshifts occur are
as follows: (1) Closed throttle: When the accelerator

pedal is in the released position and the car is coast-
ing gradually losing speed. (2) Forced: When the
accelerator pedal is fully depressed through the de-
tent to full throttle. NOTE: When driving in the left
drive range in third speed at about 35 mph or less,
partially depressing the accelerator pedal will cause
the third to second downshift.

When checking shift points keep in mind that
there may be a slight variation from the speeds
shown in the shift speed chart (Fig. 132). Slight
variations are no cause for adjustment providing
shifts are smooth.

DIAGNOSIS

EXTERNAL LINKAGE

The importance of proper linkage adjustment can
not be over-emphasized. Improper linkage adjust-
ment can cause rough erratic shifting, missing shifts,
or the inability to select one or more of the ranges.
NO DRIVE IN DRIVE RANGE

1. Neutral Clutch

2. Sprag Assemnbly—Or Race

3. Coupling *

4. Low 0il Level

5. Low il Pressure

6. Passage Restricted

7. Internal Leak

8. Linkage—Manual

9. Control Valve Assembly

10. Reverse Cone Sticking
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POWER FLOW—REVIEW

DRIVE FRONT OVERRUN NEUTRAL REVERSE
RANGE SPEED CPLG CLUTCH BAND CLUTCH CLUTCH
PARK - Filled Off Off Off Off
NEUTRAL — Filled Off Off Off Off
DRIVE First Filled Off Off On Off
LEFT Second Empty On Off On Off
Third Filled On Off On Oft
DRIVE First Filled Off On On Off
RIGHT Second Empty On On On Off
Third Filled On Off On Off
LO First Filled Off On On Off
Second Empty On On On Off
Third Filled On Off On Off
REVERSE — Filled Off Off Off On
DRIVE IN NEUTRAL DRIVE IN FIRST AND THIRD ONLY
1. Neutral Clutch (MIGHT BE REPORTED AS 1-2 SLIP)
2. Linkage—Manual 1. Control Valve Assembly
2. Coupling
NO REVERSE
1. Linkage—Manual DRIVE IN FIRST AND SECOND ONLY
2. Low Pressure 1. Governor (G-2)
3. Reverse Cone Clutch 2. Control Valve Asgembly
4. Restricted Passage
L - T
5. Neutral Clutch SLIPPING 1-2 SHIF

(CAN BE REPORTED AS 1-3 ONLY)
DRIVE IN “RIGHT DRIVE” OR LOW RANGE ONLY

—

. Front Clutch

1. Sprag Assembly Control Valve Assemnbly

2. Neutral Clutch Accumulator

1
FORWARD DRIVE IN REVERSE Compensator Body Assembly

Low Oil P
1. Manual Linkage w Uil Fressure

T.V. Link
2. Neutral Clutch inkage

e R

1-2 Oil Passages

REVERSE DRIVE IN NEUTRAL
SLIPPING 2-3

1. Reverse Cone Clutch
1. Coupling
DRIVE IN SECOND AND THIRD ONLY 2. Control Valve Assembly

1. Control Valve Assembly 3. Front Clutch
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SLIPPING ALL RANGES

1. Low oil pressure

ROUGH 1-2 SHIFT

1. Accumulator

2. Compensator Body Assembly
Front Clutch
Front Clutch Passage
Control Valve Assembly

o v A w

. T.V. Linkage
7. Coupling

ERRATIC SHIFTS
1. Governor Assembly

2. Control Valve Assembly

HIGH OR LOW UPSHIFTS,

1. T.V. Linkage (Short—High Upshifts)
(Long-—Low Upshifts)

2. Control Valve Assembly
3. Governor

4. T.V. Lever

5, Governor Qil Passage
6. T.V. Pressure

7. Line Pressure

NO ENGINE BRAKING INTERMEDIATE
OR LOW RANGE

1. Overrun Band

2. Overrun Servo

NO PART THROTTLE OR DETENT DOWNSHIFTS
. T.V. Linkage

p—t

. Control Valve Assembly

. Accelerator Travel

S W

. Governor

SELECTOR LEVER WILL NOT GO INTO REVERSE
1. Manual Linkage
2. Reverse Blocker Valve

3. Governor

SELECTOR LEVER WILL NOT GO INTO PARK
1. Parking Linkage

2. Manual Linkage

NOISE DIAGNOSIS

Cccurs Under Following Conditions
1. All ranges—More pronounced with hot oil—1st gear
approximately 1000 to 1200 R.P.M. (Moan)
2. 2-1—2-3 Shift (Whine)

3. 2nd and Reverse Gear Noise
Low RPM (Only)

4. 1st-2nd, Reverse and Neutral
Gear Noise—High R.P.M.

Predominate noise 2nd during 2-3 shift

5. 2-3 Hot Qil Low R.P.M.

6. All Except 2nd
7. Buzzing
8. Rattle—Light Load—3rd

Possible Cause

1. Oil Pump

2. Oil Pump
3. Front Unit Gear Set

4. Rear Unit Gear Set

5. (Coupling Fill) Pump
Whine

6. Coupling
7. T.V. Valves and Governor

8. Damper
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OIL LEAKS

Before attempting to correct an oil leak, the actual
source of the leak must be determined. In many cases
the source of the leak can be deceiving due to “wind
flow"” around the engine and transmission. If any
doubt exists as to the source of the leak there are
two ways to determine it.

1. RED DYE

The addition of red dye to the transmission oil will
indicate if the leak is from the transmission.

2. BLACK LIGHT

The use of a “Black Light”* to identify the oil from
the leak is also suitable. Comparing the oil from the
leak to that on the engine or transmission dip stick
when viewed by black light will determine the source
of the leak.

*A “'Black Light" testing unit may be obtained from
several different service tool suppliers,

Oil leaks around the engine and transmission are
generally carried toward the rear of the car. For
example, a transmission “oil filler tube to oil pan
leak” will sometimes appear as a leak at the rear of
the transmission.

1. TRANSMISSION OIL PAN
a. Improperly installed or damaged gasket.
b. Attaching bolts not correctly torqued.
c. Filler pipe flange weld or stripped threads.
d. Filler pipe.
e. Qil pan not flat.

f. Rear bearing retainer and/or case not positioned
correctly at oil pan.

2. REAR BEARING RETAINER
a. Rear seal not installed properly or damaged.

b. Gasket (rear bearing retainer to case) damaged
or improperly installed.

c. Rear bearing retainer to case attaching bolts not
correctly torqued.

d. Speedo gear housing not tight or seal damaged.
e. Main line pressure plug not tight.

f. T.V. line pressure plug not tight.

g. Porus casting.

h. T.V. lever seal.

1. Cover plate not flat.

1. Cover plate gasket improperly installed or
defective,

k. Cover plate screw not correctly torqued.

3. COOLER CONNECTIONS

a. Adaptor not correctly torqued.

b. Adaptor defective.

4. CASE COVER ASSEMBLY LEAKS

a. Gasket-Case to Case Cover improperly installed.
b. Bolts—Improperly torqued.

c. Washer Secals—Damaged.

d. Plate—Not flat.

¢. Plate Gasket—Defective.

5. FRONT END LEAKS

a. Front pump “O” ring cut or improperly installed.
b. Front seal.

¢. Case to case cover gasket.

d. Case cracked or porus.

e. Cut or improperly installed “O’ ring—coupling
feed limit valve, (in pump),

f. Cut or improperly installed “O" ring—pressure
regulator assembly, (in pump).

g. Manual shaft seal—defective or improperly
installed.
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SPECIFICATIONS

GENERAL SPECIFICATIONS

Input Shaft End Play .. .. ... . S .006"-.018"

Gear Ratios

1st Speed T o . o . 3.56:1

2nd Speed ... ... .. R 1.56:1

3rd Speed ... S 1.00:1

Reverse . . ... . T 3.53:1
Fluid

Automatic Transmission Fluid (Type A)

Type .. .. . ... .. o
bearing Armour Institute Qualification No. “AQ-ATF .. .”

Capacity
Refill (after drain) o oL o Approx. 444 gts.*
Refill (after removing control valve) o . S o Approx. 534 qts.*
Refill (after overhaul) e . Approx. 8L, qts.¥

*Correct amount of fluid should always be determined by indication on oil level indicator with transmission
warm, car level, and engine idling with control lever in Park.

Change transmission oil every : S o 25,000 miles

REAR AXLE RATIOS

Ratio
Standard —All except Catalina. . . ... .. ... 2.87 (43:15)
Standard—Catalina. ... ... ... o o o ‘ e 2.69 (43:16)
Economy-—All except Catalina. . ... .. e P . 2.69 (43:16)
Economy—Catalina . , , . o 2.56 (41:16)
Performance— Al Series. . T ce........ 3.08 (40:13)
325-A ENGINE . 3.08  (40:13)
425-E Engine. ... . . ... S P 2.56 {(41:16)
Air Conditioning—All Series. . 2.87 (43:15)

SPEEDOMETER GEAR USAGE CHART

Speedometer Sleeve Assembly

Rear Axle Ratio Ratio Color
40:13 (3.08) , . _ L o , 23:10 Yellow
A3:15 (2. 87 21:10 Orange
4316 €2.69) . ... 20:10 Red

41:16 (2.56). . ... ... ... .. o oo oo 190 Dark Gray
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SPRING SPECIFICATIONS
Approx. No. Of
Name Free Length Diameter Coils Color
Damper Outer. . ....... ... ... .. ........... 2.67 .80 12.5 Black
Damper Inner. . ... ............ ... ... ... 2.02 .49 14.5 Black
Pump Priming Inner.............. ... .. ... 49 38 5.35 Plain
Pump Priming Quter. . .................... .73 .51 5.75 Plain
Cplg. Feed Limit Valve. .. . ......... ... ... 2.66 .49 23 Plain
Pressure Regulator. . ...................... 1.58 48 12.75 Yellow
Coupling Exhaust Valve.................... .72 34 7 Plain
Frt, Clutch Release. . ... ... .. ... ... ........ 1.04 44 8.5 Plain
Neutral Cl. Release. . ... ... .. ............. .84 .34 10 Plain
Reverse Clutch Release. ... ... ... ... .. .. .79 .36 7.8 Plain
ServoOuter. ... .. ... ... ... . ... ... .. 1.50 1.75 3.5 Plain
Servo Imner.. ... .. ... 1.34 1.25 3.5 Plain
Accumulator Lower. . .. ... ... ... ... .. 1.51 87 7 Plain
Accumulator Upper. . . .. ... .. ... ... .. ... .. 1.96 01-.77 9.3 Plain
Servo Release. .. ..... ... ... .. ... ..... 1.83 .67 9 Plain
Primary Comp. Valve (P, PE) ... ... ...... .. .60 .39 6.5 Copper Fl.
Primary Comp. Valve (PA)}. .. ... ... .. ... .. 67 .39 6.5 Red
Secondary Comp. Valve (PE). ...... ... ... .. 1.28 57 8.5 Green
Secondary Comp. Valve (P, PA) .. ... ... .. ... 1.11 57 7.5 Plain
Park Brake. ... ... ... ... .. .. . .66 .61 6.6 Plain
Cplg. Timing . . ... ... ... .. .. ....... 1.30 41 11.5 Green
Ft. Cl. Exhaust Valve........... .. ... .. ... 91 32 11 Gray
Pressure Boost™. . .. ... ... . o 1.06 18 20 Plain
Detent... ... ... ...t 1.25 .36 11 Red
Neutral Cl. Valve. .. .. ... ............... .. .70 44 5.5 Plain
Pressure Drop. . ... ... ... . . . .. . 1.30 .36 11.5 Plain
Pressure Relief. .. .. ... ... ... ... .. ... ... 3.04 42 26.5 Yellow
Reverse Blocker. . ... ......... ... ... ... ... 1.32 .32 16.5 Yellow
Throttle Valve (P, PA) .................... 1.68 .39 17 Plain
Throttle Valve (PE) ... ................ ... 1.60 .39 16 Green
1-28hift. . .. ... 1.01 .53 10.5 Plain
1-2 T V. .99 40 9.5 Yellow
2-1 Cut-Off Valve.. .. ..................... 1.23 .35 13.5 Green
2-1 Down Shift Valve. . ... ... ... ... ....... .94 .32 10.5 Cad. Fl.
2-3Boost Valve. .. ............... ........ 135 35 10.5 Cad. F1.
23TV 1.26 42 9.5 Plain
2-38hift. ... .91 .39 7 Plain

~Early Models Only
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TORQUE SPECIFICATIONS

Location Lb. Ft. Location ‘ Lb. Ft.

Cooler Control Thermo Element Case to Case Cover (Small) .. ... ... ... 15-18

to Case Cover ..o 2.5-3.5 Case Cover to Case (Large) ........... .. 30-35
Channel Plate to 2-3 Boost Body . ... ... .. 2.5-3.5 Case Cover to Pump . 1518
Channel Plate to Valve Body ............. 2.5-35 Oil Pan to Case . ..............cooiii... 12-15
Valve Body to Channel Plate . . ... ... ... .. 2.5-3.5 Front Internal Gear to Clutch Housing . ... 22-27
2-3 Boost Body to Valve Body ....... ... .. 2.5-3.5 (Governor) Output Shaft to Carrier ... ... 19-23
Compensator Body to Servo & Torus Exhaust Valve to Torus Cover .. .. 19-23

Accumulator Cover ... .. ... . ... ... ... 2.5-3.5 Rear Bearing Retainer to Bushing Sleeve  12-15
Case Cover to Cooler Control Body ... .. 2535 Torus Cover to Driving Torus .. .. ... .. . 17-20
Servo and Accumulator Cover to Case .... 6-8 Case Cover to Pipe . . .. . . . .. .. 10-12
Rear Bearing Retainer Cover to Retainer ... 6-8 Rear Bearing Retainer to Case .. .. ... . 20-25
Valve Body to Case ...... ... ......... 6-8 Plate to Case Cover .. . ... ... .... 18-20
Compensator Valve Body to Case o 6-8 Coupling Feed Limit Valve Plug ... ... .. 15-20
Pump Cover to Pump Body . ... .. .. .. .. 6-8 Pressure Regulator Plug ... ..., ... . .. . . 15-20

THRUST BEARINGS

NO. OF
LOCATION 0O.D. 1.D. ROLLERS
Pump To Torus. .. .. ... ... . i, 3.36 2.61 64
Torus Cover—Diriven Torus . . ..... ... ... .. .. .. 1.63 1.00 30
Driven Torus— Carrier Shaft. .. ... ... ... ... ... .. 1.50 .89 20
Front Carrier—Front Sun Gear. . . ...... . .. .. ..... 2,20 1.66 52
Front Sun Gear—Internal Gear... ................. 2.73 1.91 54
Rear Internal Gear—Rear Carrier. . .. ... ... ........ 2.86 2.13 56
Rear Sun Gear—Rear Carrier. ... ...... ....... ... 2.05 1.38 42
Rear Bearing Ret.—Output Shaft. . ... . ... ... .. ... 1.92 1.19 38
THRUST WASHERS

0.D. 1.D. Thickness
Front Internal Gear—Case Support. . . ... ... .. ..... 2.49 2.06 .090
Case Cover Selective Washers. . ... ... ... ... .. .. ... 3.29 2.62 .028

3.29 2.62 037

3.29 2.62 .046

3.29 2.62 055
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20 21 22 25
Fig. 133 Special Hydra-Matic Tools
No.on Toaol No. on  Tool No. on  Tool
Fig. 133 No. Tool Name Fig. 133 No. Tool Name Fig. 133 No. Tool Name
1 J-2619 Slide Hammer 9 J-6133-A Installer 18 J-8767 Reverse Clutch Quter
3 J-4670-C  Clutch Spring 10 J-6407 Press Plate Holder Seal Protector
Compressor 11 J-7687 Linkage Gauge Pin 19 J-8768 Reverse Cone Puller
3 J-5154-A 12 KMO-30 20  J-8845 Rear Bearing Retainer
or J-5154 Rear Qil Seal Installer or J-8001 Dial Indicator Set Bushing Remover
: - haf d Pl
4 ]-5907  Pressure Checking 13 J-8761  Pump Oil Seal 21 J-8865  Input Shaft End Play
N Instatler Checking Adapter
Gauge (with hose) 22 J-8871 . Plier 90 D
. . 14 J-8762 Pump Oil Seal - ruarc Plier egree
5 J-6122 F hiléd C_OUDh?zg) Valve Remaver (Optional) Tip External
etainers _
K ! 15 J-8763 Transmission Holding 23 J-8872 Truarc Plier 90 Degree
6 J-6125 Slide Hammer Fixture Tip Internal
7 J-6126 Dial Indicator Support 16 J-8765 Reverse-Neutral Clutch 24 J-8873 Truarc Plier 90 Degree
8 J-6129 Clutch Spring Piston Adapter Tip Internal
Compressor (Use with 17 J-B766 Reverse Clutch Inner 25 J-8904 Speedo Gear Remover

J-4670—C)

Seal Protector

and Installer
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