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HYDRA—MATIC TRANSMISS ON
SECTION

Cross Sectional View of Hydra—Maiic Transmission

GENERAL DESCRIPTION

The Hydra—Matic Drive consists of a fluid
coupling which replaces the clutch and is
conbined with a hydraulically controlled
automatic transnission having four speeds
forward and one reverse.

Wth Hydra—Matic Drive, the clutch pedal
operation and conventional gear shifting are
elimnated. The gear ratio in which the car
is operating at any tine is selected automat -
ically in accordance with the performance
demands by road condition and the car driver.

The sel ector |ever position selected, wll
al ways provide the maxi num efficiency under
any conbi nati on of conditions.

HOW TO OPERATE HYDRA—MATIC

The selector lever (Fig. 1), located just
bel ow the steering wheel is used to select
neutral, forward speed ranges or reverse.
These positions are all shown on the indica-
tor which is illum nated when the instrunent
lights are on. These positions are as fol |l ows:

N-Neut ral .
D4—+For all nornmal forward driving.

D—3—For additional acceleration, congested
traffic, or braking power.

L—Prevents transm ssion fromshifting
above second speed and is provided for
ascendi ng and descendi ng steep grades.

RFor reverse. (Note: Selector |ever nust
be rai sed t o engage | owand r ever se position.)

EngineStarting I nstructions

The starting switch is adjusted so the
starter will not operate unless the sel ector
lever is in the neutral position. Press
accel erator pedal, part way, to toe—board
once, and release (in order to set the
AUTOVATIC CHXXE on fast idle). To engage
starter place the Hydra—Matic selector |ever
in N (neutral) position, and turn the
ignition swtch on.

NOTE: When starting a warmor hot engine hold
the accelerator pedal down half way when
turning the ignition switch "n."
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2. Selector Lever

1. Indicator

FIGURE 1—Indicator and Selector Lever

CAUTION Do not "punp" the accel era-
tor pedal at any time. Avoid racing
t he engi ne during the war mdp peri od.

NOTE: Should the car fail to start in
five to ten seconds, it is possible
that the engine is flooded. In that
case, it will be necessary to open the
throttle to the wide open position
while continuing to operate the
starter.

perating i n D4 Range

After the engine is started, nove the sel ector
lever to D4 position and leave it in this
position for all normal forward driving. Wen
the engine is cold and nay be running on fast
idle, the car will tend to creep forward when
the selector lever is noved to the D position.
A slight application of the foot brake wll
hold the car during this condition. After
releasing the brakes, the car wll nove
forward when the accelerator pedal is de-
pr essed.

Accel eration

The shift events fromfirst speed to second,
second speed to third, and third to fourth
(D4) wll occur at different car speeds
depending upon the amount of carburetor
throttle opening. Wth a mninmum throttle
opening, the shift events wll be at |ower
speeds. As the carburetor throttle opening is
i ncreased, the car speed at which the shift
event will occur will be higher.

The transmission will autonatically shift
into second speed sonewhere between six and
twenty—ene niles per hour, into third speed
between ten and thirty—-seven mles per hour,
and into fourth speed between nineteen and
sixty—nine mles per hour. These speeds will
vary according to rear axle ratio and tire
si ze.

For ced Downshift, Fourth to Third—
Third to Second—Second to Fir st

Wien driving on the open highway at speeds
below 60 nmiles per hour, an extra burst of
speed needed for passing can be secured by
pressing the accelerator pedal all the way
down; but it will be noted that a slight
resi stance nust be overcone to produce. this
downshi ft. The drive then changes fromfourth
speed to third for rapid pickup and returns
to direct drive autonatically at sone higher
speed, dependi ng upon how soon the accel era-
tor pedal is released. If the accelerator
pedal is held all the way down, the shift
returns to fourth at approxinmately 70 niles
per hour.

Wien driving at speeds |ess than 20 MPH in
drive range, the transmssion wll downshift
fromthird to second by pressing the foot
accel erator all the way d own.

Wien driving at speeds |less than 10 MPH in
either drive or low range, the transm ssion
will downshift from second to first by
pressing the foot accelerator all the way
down.

Deceleration

When car is decelerating with the accel erator
pedal free and the selector lever in D4
position, the shift fromfourth speed to third
occurs automatically at approxi nately sixteen
to twelve mles per hour. Continuing to
decel erate, the transmission wll autonati-
cally shift to | ower speeds.

Stopping the Car

To stop the car, nerely rel ease the acceler-
ator pedal and apply the brakes in the
conventional manner. Leave the selector |ever
ineither Dposition; the transmssionis "in
gear" and the engine helps to sl ow down the
car. The fluid coupling is none effective at
engine idle preventing the engine fromstall -
i ng.
CAUTI O\ Under no ci rcunst ances shoul d
the selector |lever remain in any other
position except N when driver |eaves
car, with the engine still running. For
addi tional safety, apply parking brake
when openi ng garage doors or remnoving
mail fromrural mail box, etc.
Thi s precaution prevents novenent of
the vehicle, should the accelerator
pedal be accidentally depressed by a
passenger .

L Range Position

In addition to the D4 and D-3 positions, the
transnission has an L range position on the
indicator segnent. In this position, the
transm ssi on operates nornally only in second
speed; it will not change to third or fourth
regardl ess of engi ne speed. The L range
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position is provided for two special uses;
descending steep hills, where traffic signs
call for second gear, thus affording the
maxi num braking power of the engine, and
pul I'i ng t hrough deep sand, or up steep grades.

The change from either D to L range
position can be made at any speed bel ow 39
m | es per hour on dry pavenment where traction
is good. It is not recomrended to change from
Dto L range on slippery pavenent since its
use could induce a skid. On slippery roads
safety denmands that car speed be reduced by
j udi ci ous use of the brakes.

Reverse

To engage reverse, (vehicle speed nust be
below 10 MPH raise the lever slightly, and
nmove the lever to the R position.

Parking

For additional safety, when the car is
parked, it can be held in gear by placing the
lever in R position and shutting off the
engi ne. The parking pawl w |l then engage the
external teeth of the reverse internal gear.

Coasting

To maintain better control of the car and to
prevent possible danage to the Hydra—Matic
unit, it is advisable to keep the sel ector
lever in Dor L range position when traveling.

Wien coasting in neutral with the engine
shut off, the rear oil punp in the transm s-
sion is in operation. It nust supply suffi-
ci ent oi | pressure to lubricate the
transmission and also, keep the rear band
rel eased to maintain the transnission necha-
nism in neutral. If this rear oil punp
pressure should drop for any reason, (such as
low fluid level, etc.) serious damage to the
transm ssion nay result.

Pushing to Start the Engine

It is possible to start the engi ne by pushing
the car. Should this ever be necessary, the
car should be pushed in N (neutral) until a
speed of approximately 20 MPH i s reached, the
ignition switch then turned on, and the
selector lever noved to D range position
(never to L), rear wheels then drive the
engi ne.

HYDRA—MATIC DRIVE FLUID

It isinportant to use only Hydra—Matic Drive
Fluid in the Hydra—Matic transni ssion.

It is an all-season fluid, ideal for year—
round operati on.

Odinarily, flushing of the unit is not

necessary; however, if it is flushed for any
reason, use only HydraMatic Drive Fluid.

SERIAL NUMBER

A nane and serial nunber plate is attached to
the lower left hand corner of each Hydra—
Matic transm ssion case. This serial nunber

should be included in any report concerning
the operation of the unit. In cases where
parts interchangeability is affected, the
serial nunber will aid in identifying parts.

HYDRA—MATIC DRIVE COMPONENTS

The Hydra—Matic transnission contains two
planetary gear trains arranged to provide
four speeds forward. This is acconplished by
various conbinations of bands and cl utches.
It also contains a third planetary gear train
for reverse. In all forward speeds the
reverse planetary unit has no function and
sinply revolves with the output shaft (Fig.

2).

Drive Torus

Wien the car is standing, with the engine
running and the selector lever in DL L or R
range, the drive torus turns at 7/ 0 engine
speed. This reduction in the front unit makes
possible an engine idle of 490 to 510 |
Ranbl er 450) RPMwi thout the car "creeping."

Power travels from the flywheel to the
torus cover (Fig. 3) through the front
pl anetary, which is in reduction because the
band is applied, and then to the rear torus.
The rear torus in the Hydra—Matic Drive is
the drive nmenber while the front torus is the
driven nenber.

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

CONTROL VALVE ASSEMBLY

The control valve assenbly consists of a
manual valve (the only valve operated by
manual control), shifter valves, governor
plugs, detent plugs, transition valve, com
pensator valve, throttle valve, regulator
valve, regulator plug, timng valve, and
springs which are operated through oil pres-
sure.

These shifter valves, plugs and springs
control the shifting in all driving ranges.

The control valve assenbly incorporates
val ves for forced downshifts from fourth to
third, third to second and second to first.

The throttle valve regulator valve regu-
lates throttle or T.V. pressure. This regu-
lated T.V. pressure is then delivered to the
regulator plugs and shift valves to help
del ay the shifts.

The T.V. regulator valve is controlled by T. V.
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FIGURE 2—L ocation of Hydra—Matic Components

FIGURE 3—Drive Torus Speed Reduced

presure and spring tension. Wen T.V.
pressure reaches a certain value, it opens

the T.V. regulator valve and allows
regulated T.V. pressure to act on the
regul ator plugs and shifter valves, to
help time the shifts. On light throttle
upshifts, there will be no T.V.. pressure
to delay the shifts, while on heavy

throttle upshifts, regulated T.V.
sure inproves the shifts. Wen T.V.
pressure reaches a given amount, the T.V..
regul ator valve wll close the exhaust
port, allowing regulated T.V. pressure to

pres-

become normal T.V. pressure (Fig. 4)

— T oI

FIGURE 4—Schematic Drawing of T.V.
Regulator Valve

The 3—2 timng valve delays the applica-
tion of the rear band until the front
clutch is applied during a 32 forced
downshi ft, thus providing a snoot her shift.

The operation of the 3—2 tim ng val ve and
the 3—2 detent plug are as follows: The 32
detent plug renmmins closed and the 32
timng valve open until the accelerator
pedal is depressed down through the detent.

VWhen the 3-2 detent plug is closed,
regul ated T.V.. pressure flows through it
to act on the regulator plugs and shifter
valves to help delay the shifts.

Because the 3-2 timng valve is open,
main |ine pressure can flow through it
freely during 2-3 upshifts and 3—2 down-
shifts (Fig. 5).



FI GURE 5—3—2 Timng Val ve and 3—2 Detent
Pl ugs Opened Position

Wien the accelerator pedal is depressed
down through the detent and the car is going
sl ow enough to obtain a 3-2 downshift, main
line pressure fromthe "T' valve will open the
32 detent plug which nmoves the 2-3 shift
valve to the closed position and at the same
time will close the 32 timng val ve.

Wth the 3—2 detent plug opened, regul ated
T.V. pressure to the 2—3 shifter valve is shut
of f.

Regul ated T.V. pressure (nain line pressure
at full throttle) flows into a passage
uncovered by the small end of the 3-2 detent
plug. This passage delivers oil to the 12
shift valve through a larger port than nornmal
in order to insure a fast application of the
front clutch.

Because the 3-2 timng valve is closed,
release oil from the rear servo that is
exhausting through the 2-3 shift valve, nust
flow through the small orifice by the tining
valve. This results in slow application of the
rear band. Because the front clutch is applied
qui ckly, and the rear band is applied slowy,
the transnmission will shift into second speed
smoothly (Fig. 6)

OPERATION OF FRONT SERVO

Neutral

Wien the selector lever is in Nposition there
is no oil pressure to the servo and the
retracting spring holds the servo apply piston
in the rel eased position.

Sarvo Applied—1¢, 3rd, and Reverse

Main line pressure from the nanual valve is
directed to hold the front servo in the
applied position in all ranges except neutral .
The operation of the over—+un valve is to
prevent the front band from slipping when
using the engine for braking in D3 range.
Wth the car speed below approxi mately 20
m | es per hour, the over—un control valve
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FI GURE 6—i m ng Val ve and Detent Plug—
Cl osed Position

spring force is greater than the G2 oil
force, and conpensator oil is directed to
the conpensator piston. Wen the car speed
exceeds approximately 20 mles per hour,
governor pressure overcones the spring
pressure to move the over control valve,
cutting off conpensator oil and directing
front band apply oil to the conpensator
pi ston. Thus at hi ghway speeds over 20 niles
per hour where engine braking may be
desired, two servo apply areas are supplied
with line pressure to prevent band slippage.
Below 20 niles per hour, line pressure is
directed only to the apply piston with the
pressure to the conpensator piston varied to
suit the engine output. This is illustrated
in Figures 7 and 8.

As soon as the front unit shifts to direct
drive, front band release oil assists the
over—+un control valve spring to overcone
G2 pressure. Therefore, whenever the front
unit is in direct drive regardl ess of car
speed, only conpensator oil is allowed to
the conpensator piston (Fig. 9) .

Bel ow 25 mi |l es per hour, the 43 valve is
hel d open by front—band apply oil (Fig. 7).
At speeds greater than 25 niles per hour,
G2 pressure operating on a larger area
noves the 4-3 downshift valve into the
passage bl ocking off front servo apply oil
(Fig. 8).

The apply oil is forced to go through the
passage with a restricted orifice, thus
slowing the front servo apply at speeds
above 25 nmiles per hour to give the engine
tine to speed up for a smooth forced 4-3
downshi ft .

Servo Released—2nd and 4th

Wien the transm ssion shifts into second or
fourth speeds, the front band is rel eased.
Main line band rel ease oil pressure com ng
into the front servo acts
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FIGURE 7—FRONT SERVO APPLIED

FIGURE 8—FRONT SERVO APPLIED
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FIGURE 8—FRONT SERVO Re;eased

on the back of the apply piston, travels
through t he servo body and rel ease cylinder to
act on the release piston. Band rel ease oil
al so noves the over—un control valve cutting
off the flow of apply oil to the conpensator
pi ston and directs conpensator pressure to the
conpensat or pi ston

Spring pressure, plus oil pressure, acting on
the release piston and release side of the
apply piston releases the front servo (Fig.
9).

OPERATION OF REAR SERVO

The rear servo is designed with an exhaust
valve to allow a fast rear band application
fromreverse to drive range. The rear servo
exhaust valve is actuated by oil fromthe 12
shifter valve and by spring force. The 1-=2
oil noves the valve to the closed position
and in the absence of oil pressure the spring
returns the valve to the open position. The
purpose of this valve is to pernit rapid
application of the rear band when shifting
fromreverse to D range, from neutral to L
range, and snoother D to L range.

Apply

The rear servo is applied by the servo springs
whi ch operate on the accunmul ator piston, the
stem of which contacts the booster piston
appl ying the band (Fig. 10)

1. Accumulator Piston

2. Compensator
3. Servo Spring
4. Booster

Spring Spring
6. Booster Spring

5. Accumulator Apply

7. Compensator Piston

FIGURE 10—Rear Servo Band Apply Springs

and Pistons

Compensator Pressure

Conpensat or

band sl i ppi
Conpensat or

carburetor throttle opening and

pressure is applied at A and B
to assist the servo springs to prevent the
ng under rapid acceleration

pressure is always present with

i ncreased

with continued throttle opening (Fig. 11).
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FIGURE 11—Rear Servo Compensator
Pressure

Rel ease

Regul ated main line pressure is applied at
points C and D to rel ease bands. The force
applied at these two areas is greater than the
force of the servo springs and conpensator
pressure and the servo pistons are noved to
the rel eased position (Fig. 12).

FIGURE 12—Rear Band Release

Rear Servo Accunul at or Check Val ve
and Pl unger

The accurmul ator check valve controls the
passage through which oil flows to the face
of the accumul ator piston at D (Fig. 12). The
oi | going through this passage |ifts the check
valve off its seat and allows the oil to fl ow
through freely to rel ease the band

There are two different ways in which this

valve operates when the servo is being
applied, namely, closed and open carburetor
throttle.

Oh a closed carburetor throttle down—shift

when main line pressure applied at point Dis
rel eased, the check valve then returns to its
seat, causing the oil under the accunul ator

pi ston to pass through the small hole in the
check val ve and in this way del ays application
of the band (Fig. 12).

O an open carburetor throttle downshift,

conpensator pressure is effective at points A

and B and al so on the end of the check val ve

pl unger which is connected to the accurul at or
check val ve.

Wen the pressure applied at point D is
rel eased the conpensator pressure applied on
t he check val ve pl unger hol ds the check val ve
off its seat and the oil under the accumul at or
piston is allowed to exhaust freely for a
rapid application of the band (Fig. 12).

PRESSURE REGULATOR ASSEMBLY

The pressure regulator valve, which is
controlled by the pressure in the system
positions the slide in the front punp to
control the punp output. It also contains
the throttle valve pressure plug and
reverse booster plug and spring

FRONT OIL PUMP ASSEMBLY

The transm ssion has a vane type punp
which punps only the amunt of oil
required in the system In place of gears,
the punp has paddles called vanes. The
vanes are rotated in a circle within a
slide, and the output of the punp is
determ ned by the position of the slide.
VWhen the slide is up the punp delivers
mexi mum out put; when the slide is centered
the output is zero.

The pressure regulator, which is con-
trolled by pressure in the system posi-
tions the slide to control punp output.
The primng springs keep the slide up to
i nsure nmaxi mum out put when the punmp is
started. However, the springs have no
effect on the punp once it is prined.

The front oil punp consists of the punp
body, cover, slide, rotor, seven vanes
two guide rings, relief valve and two
prim ng springs.

The punp rotor is turned by the front
drive gear which is driven by the engine.
The primng springs keep the slide up
causi ng the punp to deliver nmaxi mum out put
to the transm ssion. The pressure regul a-
tor valve spring holds the valve in unti
the transm ssion hydraulic system cones
up to operating pressure. This allows the
pressure regul ator valve to neter oil into
the | ower chanmber, thus oil pressure keeps
the slide up. If any oil should be trapped
in the upper control chanber, it wll
bl eed through the hole in the slide to the
suction side of the punp or exhaust past
the land on the pressure regulator valve
(Fig. 13).

When the transm ssion system cones up
to pressure, the pressure regulator wll
move out agai nst spring pressure and T. V.
pressure. Wth the pressure regulator in
the out position, punp pressure is di-
rected through the pressure regulator to
build up pressure in the upper control
chamber. Pressure in the | ower chamber is
al l owed to exhaust by the pressure regu-
| ator. The slide then noves down reducing
the out put of the punp.

As the slide noves down, it uncovers a
port that allows punp pressure to flowto
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FIGURE 13—Schematic Drawing of Front Oil
Pump (Slide Up)

the fluid coupling and supply | ubrication

Si nce the punp supplies the proper amunt
of oil to the system at any tine it is
running, the front punp relief valve has
no effect while the front punp is operat-
ing. However, the front punp relief valve
is required in order to relieve excessive
out put of the rear punp which may devel op
when the car is being towed and the front
punp is not operating (Fig. 14).

FIGURE 14—Schematic Drawing of Front Oil
Pump (Slide Down)

GOVERNOR

The governor controls the flow of oil to the
shifter valves, front servo val ve body, and
reverse bl ocker piston dependi ng upon vehicle
speed.

Governor Oil Delivery Pipe

The governor oil delivery pipe is assenbled
between the front servo and the case near the
par ki ng brake bracket assenbly. G| feeding the
gover nor by—passes the control valve assenbly
by flowng directly fromthe front servo, through

the case into the parking brake bracket
assenbly to the governor (Fig. 15).

FI GURE 15—covernor Q| Delivery Pipe

PARKING BRAKE BRACKET
ASSEMBLY

The main line oil pressure flows through the
governor oil delivery pipe, case, parking brake
bracket assenbly and to the governor. A recessed
pin holds the parking blocker piston release
spring in position. The parking bl ocker piston
rel eases the parking paw (which is only used
for parking) when the selector lever is placed
inthe "R' position and the ignition turned off.
The reverse bl ocker piston engages the reverse
I ever (through G- governor pressure) prevent-
ing the driver fromplacing the selector |ever
into reverse above 10 MPH

MAIN LINE EXHAUST VALVE

The nain |ine pressure exhaust val ve, is | ocated
inthe front servo. Wenever either or both oil
punps are operating the valve is held closed
against the release spring by nmain line oil

pressure. Wien the engine is turned off and the
car is at a standstill, the rel ease spring opens
the valve allowing main line oil pressure to
exhaust rapidly, permtting a rapid engagerent
of the parking paw to the external teeth of the
reverse internal gear, when the sel ector |ever
is placed inthe "R position (Fig. 16).

FRICTION TYPE REVERSE

Wth the selector lever in the R position, oil
flow is directed fromthe nmanual valve to the
reverse cone clutch, which is spring rel eased and
oil pressure applied, tothe front servo to apply
the band and to the rear servo to release the
band. QI flowis also directed to the reverse
booster plug in the pressure regul ator to i ncrease
nai n |ine pressure fromthe cone cl utch to prevent

slipping (Fg. 17).
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FI GURE 16—Schemati c Drawi ng of Min Line
Exhaust System

PERIODIC SERVICE
RECOMMENDATIONS

Transmission Fluid

Hydra—Matic transmission fluid |evel
shoul d be checked every 1,000 mles at the
time chassis lubrication is perfornmed.

Checking Oil Level

Set selector lever in "N' (neutral)
position, and apply the hand brake. Run
engi ne at a speed equivalent to 20 MPH for
several m nutes.

Reduce the engine speed to slow idle
(carburetor off the fast idle step),
remove the fluid level indicator and wi pe
clean, and reinsert it in the transm ssion
oil filler tube.

Al ways check the fluid level with the
engine running at idle, transmission in
neutral, in order to fill the fluid
coupling and obtain an accurate reading.

Renove the indicator and note reading.
The two dots on the indicator are nmarked
"F' (full) and "L" (low). It requires 11/2
to 2 pints to raise the |level fromthe "L"
to "F" mark. |If the fluid level is at the

FI GURE 17—Reverse Cone Clutch Unit

11
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"L* (low) rmark, add "AQ-ATF"

approved

Hydra—Matic fluid to bring the level to the
"F' mark.
CAUTION:. —Do not fill above "F"
mark on fluid level indicator as
this wll cause foaming when

transmssion is warm
Stop the engine. Replace the fluid |evel
i ndi cator and | ower hood.
NOTE: If the fluid level is |ow
when checked, and there are indi-
cations of fluid |eakage, correc-
tion should be nade to elimnate
all | eaks.

New Car—1,000—2,000 Mile I nspections

New car, 1,000—2,000 mile inspections
shoul d be perforned as outlined on Delivery
I nspection on New Car, 1,000 and 2,000 Mle
Warranty Inspection and Adjustnent Form

For Hydra—atic equi pped cars, the foll ow
ing items nust be perforned in addition to
the conventional operations.

New Car Inspections

1. Inspect starter neutral swtch adjustnment.

2. Inspect position of selector pointer.Mve
the selector lever from"N to "D', stopping

when detent is felt. Pointer shoul d then be

directly lined up with the Figure 4 or 3.

3. Hydra—Matic fluid | evel should be to the
"Full" mark with the engine running.

Ti ghten hand adj usting screw | ock nuts.
I nspect for fluid |eaks.

Set engine idle speed at 490 to 510
(Ranbl er 450) RPM with selector |ever
in "N position (with air conditioning
conpressor runni ng).

7. Inspect throttle |inkage adjustnent.

o0k

1,000 Mile I nspection

Road test car for operation of Hydra—Matic
usi ng Hydra—Matic D agnosis Guide. |nspect
items 1, 2, 3, 6, and 7 as listed in New
Car Inspection. In addition, adjust the
front and rear bands.

2,000 Mile Inspection

Road test car for operation of Hydra—Matic
usi ng Hydra—Mati c D agnosi s CGui de. | nspect

items 1, 2, 3, 5 6, and 7 as listed in New
Car | nspection.

General Recommendati on

Coserve operation of transm ssion on Hydra—
Mati c equi pped cars when road tested for

any reason. Use the Hydra—Matic Diagnosis

Qui de.

HYDRAULIC OIL PRESSURE CIRCUITS

FIGURE 18 —Neutral—Enaine Not Runnina

NeutraL—Engine Not Running

Both front and rear punps being i noperative
there is no oil pressure. Therefore, the
front band, front clutch, rear clutch, and
reverse clutch are rel eased and the rear

band is applied. Wen the sel ector |ever
is noved to the "R" position, the parking
pawl engages the external teeth of the

reverse internal
band appli ed,
par ki ng.

gear, and with the rear
| ocks the output shaft for
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FIGURE 19—Neutral—Engine Running

Neutral—Engine Running

The manual valve in the neutral position with the engine

running, oil is directed fromthe front punp to the rear
servo rel easing the band which was spring applied. Wth
the manual valve remaining in neutral, no oil is

supplied to the applied side of the front servo,
therefore, the front band remains rel eased. The front
and rear clutches being released by spring pressure,
and both bands being rel eased, the vehicle cannot be
moved while in neutral regardl ess of engi ne speed.

Ol pressure directed fromthe punp closes the main
line exhaust valve and oil is directed to the parking
bl ocker piston preventing the parking paw from
engaging the external teeth of the reverse internal
gear. Ol is also directed to the governor closing the
governor weights while the vehicle is not in notion.

13
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FIGURE 20—Drive Four First Speed

Drive Four First Speed

When the selector lever is noved to D4 position, the
manual valve is operated through |inkage cutting off
oil pressure to the rear servo allowing spring
pressure to apply the band; this oil pressure is
rel eased through an exhaust port in the 2-3 shifter
val ve. The rear servo exhaust valve is held open by
spring pressure and allows release oil in the rear
servo to exhaust rapidly giving a faster application
of the rear band when going fromN to D and Rto D
range.

G| pressure is then directed to the applied side
of the front servo applying the front band. Both
bands being applied places the transmission in first
gear.

As the vehicle starts to nove, variable G2 oil
pressure is applied to the large area of the 12
shifter valve. As soon as variable oil pressure
overcones the 1-2 shifter valve spring pressure, the
1-2 shifter valve will nmove in, directing main |line
pressure which was on the land of the 1-2 shifter
valve, to apply the front unit clutch and rel ease the
front band placing the transm ssion in second speed.
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FIGURE 21—Drive Four Second Speed

Drive Four Second Speed

In second speed the front clutch is applied and rear
band applied. The front band is rel eased and the rear
clutch rel eased.

This change takes place when vehicle speed is
i ncreased and t hrough centrifugal force the governor
wei ghts open further increasing variable G4 oil
pressure to nove the 1-2 shifter valve. Min line
pressure is then directed through the 12 shifter
val ve applying the front unit clutch, and to the two
areas of the front servo releasing the band. This
pl aces the front unit in direct drive. Ol pressure
from the 12 shifter valve closes the rear servo
exhaust valve w thout effecting the upshift. Miin
line oil pressureis also directed to the [ and of the
2-3 shifter valve. Variable G2 oil pressure is
directed fromthe governor to the large area of the
2-3 auxiliary valve while G2 oil is directed to the
| arge area of the 2—3 governor plug.

The transmission will remain in second speed until
governor pressure overconmes the 2-3 shifter valve
spring pressure.

15
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FI GURE 22—Prive Four Third Speed

Drive Four Third Speed

Inthird speed the rear clutch is applied and rear band
rel eased; the front band is applied and front clutch
rel eased.

This change takes place when vehicle speed is
i ncreased and through centrifugal force, the governor
wei ghts open still further increasing variable G2 and
G2 oil pressure to the 2—3 governor plug and the 2-3
auxiliary valve overcom ng spring pressure. Main |ine
pressure is then directed through the 2-3 shifter val ve
to the rear servo releasing the band, and to the rear
clutch applying the clutch. Main |ine pressure is al so
directed to the applied side of the front servo
applying the band and to the double transition valve
cutting off the oil pressure to the front clutch. The
oil pressure that applied the front clutch exhausted
out through an exhaust port in the 3—4 shifter valve

The transmission will remain in third speed until
G2 and G2 oil, which is being applied to the 34
shifter valve and 3—4 governor plug, overcone the 3-4
shifter valve spring pressure
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FIGURE 23—Drive Four Fourth Speed

Drive Four Fourth Speed

In fourth speed both clutches are applied and both
bands rel eased.

Thi s change takes place as soon as the 3—4 shifter
valve is noved in by increased governor pressure
allowing main line pressure to pass through the 34
shifter valve and through the double transition valve
to release the front band and apply the front clutch
pl acing the transm ssion in fourth speed. G pressure
is being built up to a point where the 4-3 valve in
the front servo body is positioned to block off the
nornal front band apply passage.

17



18

TECHNICAL SERVICE MANUAL

FIGURE 24—Drive Three Third Speed

Drive Three Third Speed

Wth the selector |ever placed in the D3 position, the
front band is applied and the rear clutch appli ed.

Main line pressure is directed through the manua
valve to the opposite end of the 3—4 shifter val ve and
3—4 governor plug. Min line pressure assisted by
spring pressure overcomes governor pressure holding the
3—4 shifter valve assenbly in the D3 range.

It is necessary to increase the apply force to the
front band while in the D3 range and at high vehicle
speeds. Wth the throttle cl osed, conpensator pressure
does not exist, therefore, the over—+un control valve
is held in a certain position to allow main line apply
pressure to take the place of conpensator pressure. The
over—+un control valve is noved in against spring
pressure by G pressure directing nain |line pressure
to the front servo conpensator piston. This is desired
when using D3 range for engine braking when there is
no conpensator pressure to prevent the front band from
sl i ppi ng.
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FIGURE 25—Drive Three Fourth Speed,
Overcontrol Valve

Drive Three Fourth Speed, Overcontrol
Valve

At car speeds of approximately 75 MPH, G2 pressure will
overcome spring pressure force and rel ocate the overcon-
trol valve so that G2 pressure is directed into the G2
passages. This is desired to give a 3—4 upshift in D3
range to avoi d excessive engi ne speeds.

19
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FIGURE 26—L ow Range Second Speed

L ow Range Second Speed

When t he manual
main line oil
noves the 1-2 shift valve to the open position.

allows nain line oil to pass through the 1-2 shift

valve is in the | ow range position,
is directed to the 2—2 detent plug and

Thi s

val ve and rel ease the front band and apply the front

cl utch,

At the sane tine, main line oil

is directe

shifting the transm ssion to second speed.

d behi nd

the 2—3 auxiliary valve to hold the 2—3 shift valve

cl osed.

This prevents governor

oi

causing a 2-—3 upshift.

pressure from
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FI GURE 27—Rever se

Reverse

When the selector lever is noved to the R position,
the manual valve directs oil to the follow ng: Front
servo to apply the band, rear servo to release the
band, and reverse cone clutch to hold the reverse
i nternal gear.

Ol is also directed through the nmanual valve to
the reverse booster plug which is located in the
pressure regulator plug assenbly. Wth main I|ine

pressure directed against this plug the oil punp
pressure is then increased to a mni num of 125 | bs.
P.S.1. to prevent slippage of the front band and
reverse clutch. Main line pressure is also directed
to the parking bl ocker piston located in the parking
bracket assenbly to keep the parking paw from
engagi ng the external teeth of the reverse internal
gear while the vehicle is nmoving in reverse.

21
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FI GURE 28—V and Regul ated TV Mdul at ed
Li ne Pressure

TV and Regulated TV Modulated Line
Pressure

Throttle pressure originates at the
throttle val ve and varies according to
carburetor throttle opening by neans
of Iinkage fromthe accel erator pedal
When depressing the accel erator pedal
linkage to the throttle lever on the
side of the transmi ssion accuates the
inner throttle lever noving the "T"
val ve. The "T" val ve opens the throt-
tl e valve through spring force and oi
fromthe manual val ve flows through an
opening at the throttle valve. This
oi | under pressure acts on the area of
the throttle valve to oppose spring
force which opened the throttle val ve.
The throttle valve then becones a
bal anced val ve; bal anced between
spring force and throttle pressure on
this area. As a result of this action
throttle pressure varies with accel er-
ator pedal position fromzero pressure
tofull line pressure at full throttle.

Throttle valve pressure is not used
directly on the shifter valves be-
cause the TV regul ator val ve | ocat ed
in the front valve body regul ates TV
pressure.

Throttle pressure acting against the
end of this valve is designed to
regulate the pressure passing the
val ve. Throttle pressure assists
spring force pressure to hold the
shifter valves closed opposi ng gover -
nor pressure, which opens the val ves.
Gover nor pressure will open the
shifter valve at |low car speeds and
the transmi ssion will shift at |ow car
speeds. Higher shift points are at-
tai ned through greater throttle open-
i ng because governor pressure has to
be built up higher to overcone throt-
tle and spring force pressure to nove
the shifter valves.

Throttl e pressure passes through the
3—2 detent plug and acts on the "T"
ball check, 2-3 shifter valve, 12
shifter valve, 1-2 regul ator plug, 34
regul ator plug, and the 3—4 shifter
val ve when al |l shift val ves are cl osed.

Throttle valve pressure is also
directed to the TV plug in the
pressure regulator cap as in the
HydraMati c transm ssion, varying |line
pressures are required in order to
hol d engine torque and, at the sane
time, to produce snooth shifts for al
throttl e openi ngs
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FIGURE 29— Compensator Line Pressure

Compensator Line Pressure

An additional pressure is required under heavy
throttle and increased engine torque to prevent the
bands fromslipping. This pressure is obtained by the
use of a conpensator valve directing a variable
regul ated oil pressure to both the front and rear
Servos.

The conpensat or val ve i s opened by TV pressure and
opens a port for main |ine pressure between the | ands
of the conpensator val ve. Conpensat or pressure agai nst
the large land of the conpensator auxiliary plug
cl oses the conpensator valve against throttle pres-
sure. The conpensator valve then becones a bal anced
val ve, bal anced between TV pressure plus nain |line and
conpensat or pressure plus spring pressure. As a result
of this action, conpensator pressure varies from"Q"
to full nmain |ine dependent on TV pressure. Conpensa-
tor pressure also assists in controlling the double
transition valve on a full throttle downshift.

At speeds under 20 MPH G-% pressure is not great
enough to overcone spring pressure and the over—un
control valve is positioned to allow conpensator
pressure to pass through and act on the conpensat or
piston in the front servo. At speeds above 20 MPH G-
pressure overcones spring pressure and positions the
over—+un control valve to allowrain line pressure to
pass through and act upon the conpensator piston.
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FIGURE 30—Forced Four—Three Downshift

For ced Four —Fhree Downshi ft

Wien the transnission is down shifted
fromfourth to third speed, the front unit
is changed from direct drive to reduc-
tion, therefore, the front band is
applied and the front clutch rel eased.

It is sometimes desirable, while driving
in fourth speed, to shift the transms-
sioninto third speed for rapid accel era-
tion.

The 4-3 downshift is
through the "T' wvalve (part of the
throttle valve assenbly) and a detent
plug. The detent plug is located at the
end of the throttle val ve assenbly.

Wien the accel erator pedal is depressed
to wde open throttle position the
throttle valve comes into contact wth
the detent plug where resistance can be
felt in the pedal. Depressing further
wi || overcone the resistance

acconpl i shed

and nmove the detent plug.

The "T" valve then reaches a posi-
tion where it opens a port directing
main line pressure back of the 34

shifter valve, forcing it closed. This
cuts off the pressure to the front
unit clutch and it is disengaged by
spring pressure. Pressure is also cut
off fromthe rel ease side of the front
servo and pressure on the apply side
of the servo applies the band. The
transmission is then in third speed.
Hol ding the accelerator pedal fully
depressed, nmmin line pressure wth
spring pressure is sufficient to hold
the valve closed until a high vehicle
speed is reached. If the accel erator
pedal is released the shift fromthird
to fourth wll occur when governor
pressure overcones throttle pressure.
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FIGURE 31—Forced Three—Two Downshift

For ced Three—Two Downshift

Approxi mately below 19 MPH a forced 3—2 downshift
may be obtained. Pressing the accelerator to the
floor will open the "T" valve and the follow ng
operation will occur:

"T" pressure acting on the 3—2 detent plug plus
2-3 shifter valve spring force overcones governor
pressure and closes the 2-3 shifter valve. "T"
pressure also rel ocates the 3—2 timng val ve which
causes the exhaust of rear band rel ease and rear
clutch apply pressure to he metered through the
.057" orifice of the bypass valve. Note that this
exhaust still takes place at the 2—3 shifter val ve.
Metering the exhaust of these pressures (RBR-RCA)
del ays the application of the rear band until front
clutch apply oil is obtained. This prevents a rough
3—2 downshi ft.

The 3—2 downshift is the sane in both D4 and
D-3 drive ranges.

25
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FIGURE 32— Forced Two—One Downshift

For ced Two—OneDownshift

In second speed, the front clutch is applied and the
rear band is applied. Wwen nmaking a forced 2%
downshi ft pressing the accel erator pedal all the way
down, main line pressure is directed fromthe "T'
val ve to the 2—1 detent plug where assi sted by spring
pressure overcoming main line pressure from the
manual val ve noving the 22 detent plug to a cl osed
posi ti on.

The front unit is where the change takes pl ace by
rel easing the clutch and applying the band, there-
fore, the transnission having both bands applied is
in 100%reduction or first speed.

Wien the vehicle speed is under 10 MPH governor
pressure can be overcome by full TV pressure on the
12 shift valve closing the 1-2 shift valve placing
the transmssion in first speed.




TECHNICAL SERVICE MANUAL 27

ADJUSTMENTSWITH TRANSMISSION IN CAR

Subj ect Page
Throttl e Control Linkage 27
Sel ector Lever Linkage Adjustnent 28
Band Adj ustnents in Car 29
Band Adj ustnent (O | Pan Renpved) 30

1. Internediate Control Rod 4. Throttle Control Rod
2. Bell Orank 5. T.V. Lever
3. Accelerator Control Rod

FIGURE 33—Throttle Control Linkage—" Hornet" Series Shown

THROTTLE CONTROL LINKAGE

CAUTI QN Li nkage operation will not be satisfactory
i f binding or excessive wear exists.

Adjust engine idl e speed at 490 to 510 RPM (" Ranbl er"
450) (with air conditioning have conpressor running)
wth engine at normal operating tenperature, trans-
mssi on warmand sel ector |ever in neutral position.

"Hondt" Syies

Wth the carburetor set at idle, aligning pin J-2544
should fit freely in the bell crank |ever and the
hole in the boss of the cylinder block. If the
aligning pin does not index with the lever and hol e
in the boss of the cylinder block, renmove the
carburetor to throttle rod lever clevis pins and
readjust the rods. Then recheck and adjust the
carburetor idl e adjusting screws.

O sconnect the throttle rod at the I eft side of the
transnission case (Fig. 34).

Loosen the two Iock|.ng nuts on the_TV rod trunni on 1 Throttle Lever 4 Shift Control Rod
at the bell crank. Adjust the trunnion so that the 2 Shift Control Rod devis 5. Throttle Rod
TVrod fits freely in the hol e of the trunnion. Then 3. Shift Control Rod Lever
shorten the TV rod 1/16" or approximately two turns

by backing off the rear nut and tightening the front FIGURE 34—Remove Throttle Rod from
nut . Throttle Lever
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NOTE: This adjustment is necessary to
insure correct throttle control valve
operati on.

d ean t he nachi ned surface at the back of the
transm ssion case and check the |ever using
Tool J—2195 flush against the surface with the
edge of the gauge against transnission side
cover. The gauge rod should fit freely in the
hole of the TV lever (Fig. 35).

FIGURE 35—Checking Adjugment of Throttle
Lever Location—"Hornet" and " Wasp"
Sies

I f the gauge does not pass through the hole in
the lever freely, use Bending Tool J—3310
(Fig. 36) and bend to proper location and
connect the rod to the |ever.

FIGURE 36—Bending Throttle Lever
" W@II %,is

Wth the carburetor set at idle, use aligning
pins J—2544 at the rear upper throttle |ever
and | oner bell crank. One pinis used to adj ust
the carburetor rods to the rear upper throttle
lever, and one pin is used to adjust the

vertical rod between the upper carburetor control
lever and the lower bell crank. Adjust rods so that
both pins index at the rear upper throttle |ever
and | ower bell crank, and hole in the boss on the
cyl i nder bl ock.

D sconnect the throttle rod at the left side of
transnission case as shown in F gure 34.

Qean the nachined surface at the back of the
transmssion case and check the |ever using Tool
J-2195 flush against the surface with the edge of
the gauge agai nst the transm ssion side cover. The
gauge rod should fit freely in the hole of the TV
lever (Fg. 35).

Loosen the two locking nuts on the TV rod
trunnion at the transmssion. Then adjust the
trunnion so that the TVrod fits freely in the hol e
of the trunnion. Then shorten the TV rod 1A 6" or
approxi mately two turns by backing off the front
nut and then tighten the rear nut.

NOTE This adjustnent is necessary to

insure correct throttle control valve
oper ati on.

"Ramble™ Sxies

Wth the carburetor set at idle, disconnect

transmssion throttle rod at throttle lever at side
of transmission.

d ean the nachi ned surface at back of transnission
case and place throttle Ilever checking gauge
J-2545-€ flush against surface with edge of gauge
agai nst transmssion side cover. The throttle | ever
nust align with the notch in the gauge (Fig. 37).

FI QURE 37—checki ng Adjustnent of Throttle
Lever Location—Ranbl er" Series

If gauge does not align with throttle lever, use
Bendi ng Tool J-3310 and bend to proper |ocation
(Fg. 36).

Adjust transmission throttle rod to fit freely
on throttle lever; then shorten the rod approxi-
nately three turns.

NOIE This adjustnent is necessary to insure
correct throttle control val ve operation.

S ECTORLEVERLINKAGE ADJUSTMENT
CAUTI N Li nkage operation will not be
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satisfactory if excessive wear
exi st s.

Pl ace selector lever in the D3 position and
set the operating lever against the stop on
t he housi ng bracket.

Renmove the clevis pin from the gear shift
control rod at side of transm ssion case and
renove clevis fromshift lever (Fig. 35).
Place the transm ssion outer shift lever in

the D3 range position (Fig. 38).

bi nding or

Position selector lever in "D' range.
Adj ust carburetor idle speed to 700 RPM

Front Band

1. Use band adjusting tool No. J—2681 and
| oosen front band adjusting screw | ock
nut (Figs. 39 and 40).

1. Reverse 4. D4
2. Low 5. Neutral
3. D3

FIGURE 38—L ocation of Shift Postions

Adjust the clevis so that the clevis pin
passes freely through hole in | ever.

NOE Be sure that the operating lever is
agai nst the stop on the housi ng bracket.

After the adjustnment has been conpl eted,
lengthen the control rod two full turns and
replace the clevis pin and cotter key.

NOTE This adjustnent wll insure proper

detent location in the transmssion
together with a full reverse engagenent.

BAND ADJUSTMENTSIN CAR

Procedure for Adjusting Hydra—hatic Bands
Externally
CAUTION  If tool MNo. J-—2681 and

tachoneter are not avail able, adjust
bands by renoving oil pan. Do not
attenpt to adjust bands externally
wi t hout tool No. J-—2681 and tachoneter.

Set hand brake firmy and bl ock front wheel s
with wheel blocks to prevent car running
forward during adjustment.

Renove accel erator pedal,
adj usting hol e cover.

Start engine and allow it to run until
tenperature is normal (choke and fast idle
of f) before proceedi ng.

Connect el ectrical tachoneter to engine.

floor mat, and

1. Front Band Adjusting Screw
2. Rear Band Adjusting Screw

FI GURE 39-Band Adjusting Screws

FIGURE 40—Adjusting Front Band Using
Tool 1—2681

2. Loosen band adjusting screw until
engi ne speed increases to 900—, 000 RPM
(front drum now spinning freely).
NOTE If engine fails to increase speed
to 900,000 RPM this indicates that the
band is slipping badly under nornal
driving conditions. The bottompan shoul d
be renoved and t he bands and druns i nspect ed
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for danmage. If no apparent danage is
evident, adjust both bands using tools
11693 and 1-5071 as outlined under
Front and Rear Band Adjustrment—@ | Pan
Renoved. Then it will not be necessary
to reset the bands externally after the
pan is installed.
3. Tighten band adjusting screw slowy until

engine returns to 700 RPM (front drum now

st opped) .
4. Loosen band adjusting screw slowy until
engi ne speed increases and tighten again

slowy until engine speed returns to 700
RPM
NOTE: The object in |oosening and

retightening the screwis to locate the
exact point at which the band stops the
drumfromspinning. At this point, wait
30 seconds. | f engi ne speed i ncreases,
tighten screw 1/10 of a turn. Wait 30
seconds and if engine speed again
i ncreases, tighten screw 1/10 of a turn
nore. Repeat this procedure until
engi ne speed renains at 700 RPMfor at
| east 30 seconds.

5. Set counter on tool to 00.

6. Wiile holding the lock nut stationary with
long handle of tool, tighten adjusting
screw exactly 7.7 turns with short handle
(counter will read 7.7).

7. Hold adjusting screw stationary wth short
handl e and ti ghten | ock nut wi th | ong handl e.

Rear Band

Repeat operations 1, 2, 3, 4 and 5 under
headi ng Front Band.
Position selector lever in "N position.

Wile holding lock nut stationary with |ong

handl e of tool, tighten band adjusting screw

exactly two turns with short handle (counter
wll read 2.0).

Position selector lever in "D' range.

Hol d adjusting screw stationary with short
handl e and tighten | ock nut with long handle.

Reset engine idle speed at 490 to 510
(Ranbl er 450) RPM (air conditioni ng conpressor
runni ng) (selector lever in "N position).

Turn off ignition. Install adjusting hole
cover, floor mat, and accel erator pedal.

NOTE: Al though external band adjust-
ments are outlined, internal band
adj ustrent i s recommended.

Front and Rear Band Adjustment
(Trangmission Oil Pan Removed)

Place front end of car on car jacks.

Renove oil drain plug and drain transm ssion
fluid.

Renove engi ne support cross nenber.

Renove oil pan.

Renove accel erator pedal and front conpart-
ment nat.

FIGURE 41—Adjusting Front Band With
Tool 1—1693

FIGURE 42—Adjusting Rear Band

Renmove band adjusting floor hole cover.
Loosen both servo band adjusting screw
| ock nuts.

ToAdjust Front Band
Loosen front band adjusting screw approx-

imtely five (5) turns.
Renmove pipe plug fromfront servo.
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Loosen "hex" adjusting screw of gauge J—1693
until approximately 1/8" of threads are
exposed above gauge body (Fig. 41).

Screw gauge into front servo, tightening by
HAND onl y.

Tighten the "hex" adjusting screw wth
fingers until the stemof gauge is felt to JUST
touch the piston in front servo.

Wth a wench continue tightening the
adj usting screwfive full turns fromthe point

where it was felt that stem of gauge JUST
touched t he piston.
Tighten the band adjusting screw until

knurl ed washer on gauge is just free to turn.
NOTE: Wil e tightening screw, be sure
band is |lined up over drum
Ti ght en band adj usting screw | ock nut securely
whi | e hol di ng adj usting screw.
Loosen "hex" adjusting screw at least five

turns and then renove gauge from servo.
Install pipe plug in servo.

To Adjust Rear Band
Pl ace servo gauge J-5071 on fini shed surface

of accurulator body having leg of gauge
resting on servo stem (Fig. 42).
Back off adjusting screw until face of

actuating lever is well
gauge.

Ti ghten band adjusting screw until face
of band actuating | ever just touches gauge.
CAUTI ON: Do not go beyond adj ust nent.

If adjusting screw is accidentally
turned beyond adjustnent, |oosen two
or three turns and repeat adjustnent.
Tighten band adjusting screw |ock nut
securely while holding adjusting screw.

away from face of
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FLUID CAPACITY, DRAINING AND
REFILLING

Capacity

El even (11) quarts of fluid are required to
refill the "Hornet" Series transmission after
draining the torus cover and oil pan. Twel ve
(12) quarts of fluid are required to refill
after the transm ssion has been disassenbl ed
and overhauled. The "Wsp" and "Ranbler"
Series require eight and one-hal f (8-%/2) and
ni ne and one—half (9-4/2) quarts. Use approved
HydraMatic fluid "AQ-ATF."

Draining and Refilling

The fluid nust be drained fromboth the fluid
coupling and the transnission case, after
operation, before the fluid has a chance to
cool .

Drive car on lift or over pit.

Renove the i nspecton hol e cover in the | ower
f1 ywheel housi ng.

Rotate the flywheel until the drain plug is
lined up with inspection hole cover. The fluid
coupling drain is a hex head pipe plug | ocat ed
near the outer dianeter of the torus cover and

a 7/16" six (6) point socket wench should
be used to renove it.

Renove the hex head drain plug at rear
of the transm ssion oil pan.

I nspect the oil pan drain plug gasket to
ascertain that it will not |eak.

When fluid coupling and transm ssion
case are conpletely drained, replace and
tighten both drain plugs. (The oil pan
drain plug should be torque tightened 35
to 45 ft. Ibs. The fluid coupling drain
pl ug should be tightened 6 to 7 ft. |bs.).

Pour five (5) to seven (7) quarts of
"AQ-ATF" approved Hydra—Matic Fluid into
the transm ssion. Be sure container,
spout, or funnel is clean.

Set the selector lever in "N' (neutral)
position and apply the hand brake. Run the
engi ne at a speed equival ent of 20 MPH for

several mnutes. This will fill the fluid
coupl i ng.
Reduce the engine speed to slow idle

(carburetor off fast idle step).

Add sufficient "AQ-ATF" approved fluid
to bring the fluid level up to below the
"L" mark on the fluid level indicator.
Agai n, run the engine at a speed equiva—
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FI QURE 43—Hydra—ati c Transni ssi on
Drain Pl ugs

lent to 20 MPH for three mnutes to heat the
transmssion fluid to near its nornal operat-
ing tenperature, which is indicated by a rise
in fluid level to near the "F' mark due to
expansi on. Wth engine idling and transm ssion
war m (approxi nately 150°F), nake a final check
';pl Ibed certain the transmssion is not over-
illed.

CAUTION Do not overfill, foaming will
result.
Stop the engine. Replace the fluid |evel
i ndi cator.
Flushing of the Hydra—Matic transm ssion

with anything other than "AQ-ATF
fluid is not reconmended.

TRANSMISS ON OIL PAN DRAIN PLUG
GAXKET

approved

Renove drain plug gasket and inspect oil pan

and drain plug for nicks and burrs.

Soak new gasket in water until it is suffi-

ciently pliable to install on drain plug.
CAUTION Do not enlarge hole of gasket.
Install gasket on drain plug and allow it

to dry; then replace drain plug in trans-

m ssion oil pan.

REAR BEARING RETAINER OIL SEAL
REPLACEMENT

Pl ace car on stands supporting body at rear of
side sills.

Drai n Hydra—Matic fluid.

Iasconnect hand brake cable at bell crank or
yoke.

D sconnect the brake hose bracket fromfl oor
pan.

O the "Hornet" and "Wasp" Series, discon-
nect torque tube from transnission rear
bearing retainer and nove rear axle assenbly
tothe rear. Side universal joint fromoutput
shaft.

On the "Ranbl er” Series, disconnect the rear
spring front brackets fromthe floor pan and
di sconnect shock absorbers from rear axle
tubes. Slide the universal joint from output
shaft.

Renove the oil seal fromthe bearing retainer

Fl GURE 44—Tor que Tube Di sconnected From
Rear Bearing Retainer

FI GURE 45—Renovi ng Rear Bearing Retainer
Gl Seal

with tool J—4830 oil seal renover and
J—2619 slide hammer (Fig. 45).

I nspect bearing retainer seal seat and
out put shaft for nicks and burrs.

Apply Hydra—Matic fluid to oil seal.

Apply sealing conpound (Permatex No. 3
Gasket Cenent) to outside of seal.

Install rear bearing retainer oil seal
with tool J—1354 (Fig. 46).

I nspect and refill the transmi ssion to
correct level with Hydra—Matic fl uid.

FRONT AND REAR SERVO Removal

Fol d front conpartment mat back to uncover
band adjusting floor hole cover and renpve
cover.

Loosen both adjusting band screw | ock
nuts.

Loosen both band adjusting screws ap-
proximtely five turns to release servo
spring tension.



TECHNICAL SERVICE MANUAL 33

cap screws and lock washers. Remove release cylinder,
booster spring and retainer (Fig. 48) .

FI GURE 48—Renovi ng Front Servo
Rel ease Cyl i nder
FI QURE 46— nstal | |On|g gglr Beari ng Retai ner Rermv_e front ~servo apply spring and
apply piston (Fig. 49).
Place car on stand or hoist and drain
transmssion oil into clean container
Renove oil pan and gasket and renove oil pan
screen and governor oil delivery pipe (Fig.

FlouRE 4y—Eeluvi iy ri ol oer vo opriiy

and Apply Piston

Renove front servo valve body, rear punp
check ball and spring. Renpve the 4-3 shift
valve fromthe front servo body (Fig. 50).

FIl QURE 47—Renove Governor Q|
Delivery Pipe

Renove front and rear servo attachi ng bolts;
then renmove rear servo oil transfer pipe and
renove front servo, rear discharge pipe, and
front punp delivery pipe.

Front Servo Disassembly

) FI GURE 50—Renovi ng Front Servo Valve
Renove three rel ease cylinder to servo body Body



FI QURE 51—Expl oded Vi ew of Front Servo

Rermove the overrun control valve, line
exhaust val ve, springs and retainers fromthe
front servo valve body. The overrun contro
valve, spring, and retainer are held in the
val ve body by a pin. Depress the retainer with
a screw driver to release the tension on the
pin and rermove pin with | ong nose pliers. The
line exhaust valve is held in place by a
retaining | ock washer. Depress the spring with
a screwdriver through the slot in the washer
and |ift washer out of the groove in the val ve
body.

Front Servo | ngpection

Check bot h machi ned surfaces of front servo
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and face of front servo valve body for
roughness or scoring. Renove roughness or
high spots with surface plate and crocus
cl ot h.

Check servo body for bl ocked or intercon-
nected passages, and inspect front band
rel ease cylinder for scores.

Check front band release piston for
scores, broken ring, and freedomof ring in
gr oove.

Check 4-3 valve for freedomin bore and
obstructed orifice.

I nspect the front servo apply spring for
distortion or collapsed coils, free length
approxi mately 1-33/64". Inspect rear punp
check val ve seat, ball and spring for damage.

Be sure bleed hole in rear punp check
valve is drilled.

Be sure overrun control valve is free in
its bore and is not scored.

Check free length of overrun contro
valve spring; free length approxinately
23/ 64".

Check to see that conpensator piston
works freely in its bore within the servo
pi ston assenbly.

Be sure the steel plug sealing oil passage
in servo body is in place

Be sure the servo piston locating pinis
fitted tightly in place.

Front Servo Assembly

Install servo apply piston assenbly into
servo body by carefully conpressing and
starting oil seal ring. Be sure groove in
pi ston assenbly is positioned on the |ocat-
ing pin (Fig. 52).

Install servo apply spring.

Install release piston, booster spring
and retainer in release cylinder.

Install release cylinder assenbly to
apply piston stemand fasten rel ease cylin-
der with the three cap screws tightening to
6—8 foot | bs. torque (Fig. 53).

Install the overrun control valve,
spring, retainer, and pin in servo valve
body.

Install |ine exhaust valve, spring, and
washer retainer in valve body.
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FI QRE 52— nstal ling Apply Piston
Assenbl y

A

FI QURE 53— nstall Rel ease Cylinder to
Servo Body

Install the 43 valve in front servo body.
Place the rear punp release check ball and
spring in place and assenble valve body to
servo body tightening the three filister head
screws securely.

Rear Servo Disassembly

Pl ace rear servo assenbly in a press and | ower
ram to rest on servo spring retainer. Then
renove the two retainer to body bolts using
1/2" end wench while keeping ram of press
agai nst retainer (Fig. 54).

Rel ease press slowy until springs are free;
then renove retainer, servo spring, conpensa-
tor piston, and spring. Renmove accunul ator
bo?y and pi ston assenbly fromservo body (Fig.
55).

Pl ace accurul ator body on a vise, protecting
body on the vise jaws, and tap accumnul ator
pi ston through accumul ator, apply spring and
body (Fig. 56).

Renove booster spring and booster piston from
servo body being careful not to "cock" the
pi ston in bore while renoving (Fig. 57).

Rear Servo Inspection
I nspect exhaust val ve and bore for scores and

freeness of valve in bore.
Be sure gasket is not danaged.

1. Servo Spring Retainer
2. Retainer Bolts

FI GURE 54—Renovi ng Servo Spring Retainer

FI GURE 55—Renovi ng Accumul at or Body and
Pi ston Assenbly

35
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ll,-'l,.n.I:{UMLII_.—'lTCﬁ BODY

ACCUMUL ATOR
APPLY SPRING

FI QURE 56—Renovi ng Accunul at or
Apply Spring

7 BOOSTER PISTON

BOOSTER SPRING

FIl QURE 57—Renovi ng Booster Piston

"R

Lo ]

F,p"

5. Accumul ator Piston

Spring Retai ner
6. Accumul at or Bod

Rear Servo Spring

AW

Gonpensat or Spri ng

Conpensat or P ston 7. Accumul at or Appr Spring

I nspect servo body for scores and
obstructed or interconnected passages.

I nspect actuating |lever for free opera-
tion, worn socket, and excessive wear at
actuating |ever pin.

I nspect booster piston for scores
broken rings, and freedom of rings in
grooves.

I nspect accumul ator body for scores or
obstructed passages. Be sure the check
val ve is not broken or the rivet |oose and
that check val ve plunger is free.

Check to see that hole in check valve is
open and valve seats flat on accumnul ator
body.

| nspect accunul ator piston for scores,
damaged ring, freedom of ring in groove
or obstructed passage in stem

Inspect all servo springs for danmmge
di stortion, or collapsed coils.

Clean all parts thoroughly.

Assenbl y—Rear Servo

If check valve and plunger requires
repl acement, drive out the rivet holding
check valve in place (Fig. 59).

HECK VALVE RIVET —— e LM

-—

12 13

8. Gasket 11. Servo Body
9. Booster Snoring 12. Exhaust Val ve Spring
10. Booster Piston 13. Exhaust Val ve

FIGURE 58—Exploded View of Rear Servo
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Rermove check val ve and pl unger and cl ean and

i nspect body (Fig. 60).

FI QURE 60—heck Val ve, F unger, and R vet

Install plunger
notch in groove in plunger. Insert rivet
through val ve and body then peen rivet (Fig.
61). Be sure plunger and val ve are free.

NOTE: Snal |l bl eed hol e in val ve shoul d
be over hol e in body.

=

PLUNGER PLACED IN NOTOH

F

CHECKE YALVE IM LIME
WiITH RIVET HOLE

‘-."

FI QRE 61—check Val ve and Plunger in Body

Install accurmulator piston in accumul ator
body using care not to damage piston ring.
Install accunul ator apply spring over rod with

small tapered end seating against shoul der
(Fig. 62).
Install booster spring in booster piston

maki ng sure that spring fits snugly in recess
of bottom of booster piston. Install booster

and check valve placing

pi ston into accumnul ator body (Fig. 63).

ACCUMULATOR
APPLY SPRING

ACCUMULATOR BDODY

FI GURE 62— nstal ling Accunul ator Apply
Spring

-—-..___‘__:E .

Booster Piston

Boost er Spring

Accunul ator Apply Spring
Accunul at or Body

1.
2.
3.
4.

FI GURE 63— nstal ling Booster Piston and
Spring in Accumul at or Body

Install accurul ator body and piston in
servo body using care not to break the
ring. Match bosses on accunulator and
servo bodi es.

Pl ace conpensator spring in bore of
accurul ator piston and install conpensator
pi ston over spring. Place servo spring and
retainer with the two attaching bolts in
position and place complete assenmbly into
press.

Slow y conpress spring and align conpen-
sator piston to enter bore of accumul ator
pi ston and tighten servo spring retainer
bol ts.

Test operation of rear servo by applying
air pressure in the rear band release
passage (Fig. 64).
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1. Rear Band Rel ease Passage
2. Conpensat or Passage
3. Manual Low Q| Passage

FI QURE 64— | Passages in Rear Servo

PARKING BRAKE BRACKET ASSEMBLY

After the side pan and control val ve assenbly
has been renoved, renove the parking paw
pi vot bolt and | ower the parking paw in case.
Then renove the parking brake bracket bolts
and renove the assenbly by pulling it off of
t he governor.

Renove parking bl ocker stop pin with needle
nose pliers while holding finger over bl ocker
pi ston spring; renove spring and piston.
Renove reverse bl ocker stop pin by chipping or
filing end of pin. Position hand over piston
bore while renoving pin in order to prevent
| oss of spring. Renove reverse bl ocker piston
and springs (Fig. 65).

I nspecti on

I nspect bl ocker piston and their bores for
scores or burrs. Check freeness of pistons in
bores.

I nspect springs for distortion or collapsed
coils. Check to see that both 1/4" plugs are
in place in the drilled blocker piston
passages. Be sure that the center hole in the
governor oil delivery sleeve is plugged with
a 1/4" plug.

Using a tag wire, check the feed to governor
passage to be sure it is open.

Insert a tag wire through the small G&
bl ocker piston passage in the governor oil
del ivery sleeve and | ook for the wire through
the reverse bl ocker piston bore (Fig. 66).

I nspect governor oil delivery sleeve for
scoring or signs of extrene wear. Be sure that
the parking brake paw crank is securely
wel ded in place.

Check to see that the reverse lever return
spring dowel is securely fastened to the
reverse | ever.
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Par ki ng Bl ocker Piston Stop Pin
Par ki ng Bl ocker Piston Spring
Par ki ng Bl ocker Piston

Par ki ng Bl ocker Bracket

Rever se Bl ocker Piston

Rever se Bl ocker Piston Spring
Reverse Bl ocker Piston Pin
Reverse Bl ocker Stop Pin Retainer

ONoOMWNE

FI GURE 65—Par ki ng Brake Bracket Assenbly

1. Location of CGovernor G| Feed Passage

FI GURE 66—Par ki ng Brake Bracket Assenbly
Ol Passage

Assembly

I nstall the reverse bl ocker pi st on,
spring, and stop pin. Conpress spring with
a blunt screw driver while installing the
pin. Use a new pin and peen the end in
order to keep it in place.

Install parking bl ocker piston, spring,
and stop pin. Conpress this spring while
installing it; the pinis held in place by
the pin retainer on the |lower attaching

bolt. The parking blocker piston pin
retai ner also seals against oil pressure
that may come through the bolt hole and

| ocks the bracket to case bolt in place.
GOVERNOR ASSEMBLY

Removal

Pl ace car on stands or hoi st.
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Rermove oil pan drain plug; drain fluid into
a clean container. Renove throttle |ever
shift control lever, and side cover and
gaskets. Renove oil pan, oil screen, and front
i ntake pi pe.

Position inner detent control lever in "L"
range position and renove the four bolts from
the control val ve assenbly. Mve the assenbly
toward the front lifting it clear of the
governor and reverse oil delivery pipes. Wap
control valve assenbly in a clean rag and set
asi de to prevent damage.

Bend the lip on the parking bl ocker piston
pin retainer on the | ower bolt (Fig. 67).

FIGURE 69— Remove Parking Brake Bracket
Assenbl y

FIGURE 67—Parking Blocker Piston Pin
Retainer

Renove parking paw pivot bolt and |ower
parking pawl in case, as it cannot be renoved
at this time (Fig. 68).

PANKING BHAKI
jr..m-_:-_l AL
L[ TACHING BCLTS

FIGURE 70—Checking Governor Runout

Rotate the shaft several revolutions and
note runout which should not exceed .005"
limt. If limt is wthin.005", no further
check is required.

I f governor runout exceeds .005", mark
position of governor body on rear oil punp
drive flange.

Remove two bolts and | ock washers hol di ng
governor body to drive flange and renpve
gover nor.

After governor is removed, relocate dial
indicator and check runout of drive
flange. Drive flange runout should not
exceed .002" (Fig. 71).

If the runout exceeds .002", correct the
condition by replacing one or all of the
following parts; governor drive flange,

FIGURE 68—Remove Parking Pawl! Pivot Bolt

gear set, or conplete rear oil punp

Renove parking brake bracket bolts and assenbl y. _ _
renove the assenbly by pulling it off of the If runout of governor drive flange is
governor (Fig. 69). I ess than . 002", rotate governor body 180°
Mount dial indicator on side of transnission fromoriginal position and recheck gover-
and check governor runout at tower about 1/4" nor  again. If governor runout still

fromthe end of the governor (Fig. 70) exceeds .005", replace governor.
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FIGURE 73—Remove Governor G—2 Valve
and Bushing

FIGURE 71—Checking Drive Flange Runout

Di sassenbl y

Renove two screws hol ding governor bushing
retainer to governor body (Fig. 72).

FIGURE 72—Remove Governor Bushing
Retainer

FIGURE 74—Remove Oil Seal Rings From

Renove governor bushing and G2 valve from Governor Body
governor body and renmove G2 valve from
governor bushing (Fig. 73). I nspection
NOTE: |f the G2 val ve cannot be freed | nspect governor rings for freedom in

up wi t hout di sassenbly, a new gover nor

assenbly shoul d be instal | ed grooves. |If lands are damaged or worn thin,

repl ace the conpl ete governor assenbly.
Check governor valves for freedom in

Renove the four governor oil seal rings from : .
their respective bores.

governor body (Fig. 74).
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The val ves or bores nust not be nicked or
scored. Check governor body for sand hol es
or bl ocked passages.

Assembly

Install G2 valve in governor bushing and
install bushing into governor body. Index
tongue on bushing with recess in casting
bore.

Install governor bushing retainer plate
with two attaching screws and | ock washers.
After installation, shake governor body to
be sure valves are free.

Install oil rings on governor body and
assenbl e governor assenbly to drive fl ange.

REAROIL PUMP

To remove the rear oil punp with the
governor installed, position the governor
so that the large round governor weight is
toward the front of the transm ssion
Renove the two bolts hol ding governor and
rear oil punp to the transni ssion case.

Renmove assenbly by noving toward the rear
to rel ease the rear oil punp delivery pipe
and Iift out of case (Fig. 75).

GOVERNER AMD 3 S — !
FEAH PUMF. ASSEMBLY .

'j;%. -
FI QURE 75—Renoving Rear Q| Punp
Assenbl y

Renove four bolts holding rear punp |ever
to punp body and renove cover. Renove
internal tooth oil punp gear.

Check oil punp gears for pitted or scored
surfaces. If they are, the conplete rear
oi |l punp assenbly has to be replaced.

PRESSURE REGULATOR VALVE
Disassembly

Di sconnect the T.V. rod from throttle
| ever and di sconnect shift control rod at
transm ssion shift |ever
Loosen pressure regulator valve plug in
transm ssi on case.
CAUTI ON:  Pressure regulator valve
assenbly is under spring pressure.

After |oosening, hold pressure against
regul ator plug while unscrewi ng by hand.
Renove plug, spring, and valve (Fig. 76).
I nspection

I nspect reverse booster plug and T.V. plug

for nicks, scores, and free novenent in
regul ator plug.
I nspect pressure regulator valve for

ni cks or scores and free novenent in punp
body. Check drilled passages in valve to
see that they are not obstructed.

Check pressure regulator spring for
distortion or collapsed coils. The free
I ength of the spring should
be approximtely 2-11/64"

Inspect drilled passages in pressure
regulator plug and rempve any foreign
matter.

I nspect neoprene seal and gasket on

pressure regul ator plug. The neoprene sea
shoul d be replaced if there is the slight-
est doubt regarding its condition

Assembly
Install new plug gasket and neoprene seal

CAUTI ON:  BE SURE TO | NSTALL THE PLUG
GASKET ON THE PRESSURE REGULATOR PLUG
WTH THE SEAM SIDE TOMRD THE
THREADED END

Install the pressure regul ator val ve and
spring in the case, indexing the valve with
the bore in the front oil punp.

Install the T.V. pressure plug and
reverse booster plug, and spring in the
pressure plug. Use petrolatumto nmaintain
parts in position and install in case.
Torque to 40 foot pounds.

Fold floor mat back, renove floor hole
cover. Renpve pipe plug (located between
band adjusting screws) and install gauge
J—=2540 and test oil pressure.

To test oil pressure, start engine and
operate until tenperature reaches 140° to
160°F. Set hand brake. Block wheels for
safety and set selector lever in D range.
Main |line pressure should read 45 to 72
pounds.

Pl ace selector lever in neutral, turn
of f engine, and renbve gauge. Install pipe
pl ug securely and replace front hole cover
and floor mat.
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- — T
1. Pressure Regul ator Val ve 4. Reverse Booster Pl ug 7. Pressure Regul ator P ug Seal
2. Pressure Regul ator Spring 5. T.V. Pressure P ug 8. Pressure Regul ator Plug
3. Reverse Booster P ug Spring 6. Pressure Regul ator Pl ug Gasket

FI QURE 76—Pressure Regul ator Assenbl y

CONTROL VALVEASSEMBLY

Disassembly

Rermove throttle and shift control |evers and
si de pan.
NOTE: Extreme care nmust be taken in han—
dling the Hydra—Matic transni ssion con-
trol valve assenbly. Never grip the
bodies in a vise or use force in renoving
or installing the valves or plugs. The
control val ve assenbly should be laid on
a clean piece of paper for disassenbly
and assenbly. 1. Rubber Seal
Move inside detent control lever slowy 2. Seal Véshers
countercl ockwi se to renove detent tension
spring and plunger (Fig. 77).

FI GURE 78—Renovi ng Rubber Seal and
Washer s

1. Detent Plunger and Spring

FI QURE 77—Renovi ng Detent Pl unger
and Spring

Renove nanual shaft rubber seal and outer
and i nner shaft seal washers (Fig. 78).
Renmove two screws holding inner and outer

val ve bodi es together and separate inner and 1. Quter Valve Body
outer val ve bodi es and spacer plate (Fig. 79). 2. Inner Valve Body
Renove two screws and timng valve body
assenbly. Renove timng valve plug retainer FI GURE 79—Separate Quter and | nner

pin, timng plug, spring, and val ve (Fig. 80). Val ve Bodi es
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Timng Val ve Body

32 Timing Val ve

32 Timing Val ve Spring
32 Timng Val ve F ug
Plug Retaining A n

I nner Val ve Body

oUlhwNE

FI QRE 80—B sassenbly of Tining Val ve
Body Assenblies

Renove three screws holding rear val ve body
assenbly to inner val ve body, and renove rear
val ve body and spacer plate (Fig. 81).

FI QURE 81-Renove Rear Val ve Body

Renove 3—4 governor plug, 2-% detent plug
21 detent plug spring, and 2—3 governor plug
(Fig. 82).

FI QURE 82—bi sassenbl i ng Rear Val ve Body

Renove three screws hol ding front val ve body
plate to front val ve body and renove pl ate and
“T" oil ball check valve and spring (Fig. 83).

1. Front Valve Body Plate
FI GURE 83—Renove Front Val ve Body Pl ate

Renmove three screws holding front valve
body assenbly to inner val ve body assenbly
and renmove front valve body assembly and
separator plate (Fig. 84).

1. Front Val ve Body

FI GURE 84—Renovi ng Front Val ve Body
Assenbl y

Renmove 3—4 regul ator plug, 1-2 regul ator
plug, T.V. regulator valve, and spring
fromfront body (Fig. 85).

Renmove two screws and 3—2 detent plug
plate and renmove 3-—2 detent plug from
front valve body (Fig. 86).

Renmove 3—4 shift valve spring, 3—4 shift
valve, 1-2 regulator plug spring, 12
shift valve, 2-3 shift valve spring, 2-3
spring guide pin, and 2—3 shift valve (Fig.
87) .

Renbve 2-3 governor sleeve
auxiliary valve by pushing out
pencil or small rod (Fig. 88).

and 2-3
with a
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FI QURE 85—Bi sassenbly of Front Val ve Body

1. 3—2 Detent Plug Plate
2.3—2 Detent Plug
3. Front Valve Body

FIGURE 86 — location of 3—2 detent Plug

FIGURE 87 — Disassembly of Shift Valves and
Springs from Inner Valve Body

1. 2—3 Governor Seeve
2. 2—3Auxilliary Valve

FIGURE 88 — Removing 2—3 Governor Sleeve
and Auxiliary Valve

Qut er Val ve Body

Renove nmanual valve, then renbve three
screws from detent plunger retainer and
renove retainer and plate (Fig. 89).

1. Detent Pl unger Retainer

FI GURE 89—Renpve Detent Plunger Retainer

Renmove "T" valve, throttle val ve spring,
throttle valve, and double transition
valve (Fig. 90).

1. CQuter Valve Body

2. Throttle Valve

3. Throttle Valve Spring

4. "T" Valve

5. Double Transition Val ve

6. Detent Plunger Retainer Plate
7. Detent Plunger Retainer

FI GURE 90—bi sassenbly of "T" Val ve,
Throttl e Val ve, and Doubl e
Transition Valve

Renpbve three screws and outer valve body
front plate and renmpove conpensator valve
spring and detent plug (Fig. 91).

NOTE: Do not renpve conpensator pin from
outer val ve body.



TECHNICAL SERVICE MANUAL 45

I nspect all valves carefully to see that
they are free from burrs and not damaged
(scored) in any way. Burrs can be renoved
by carefully using fine crocus cloth. This
type of val ve has sharp corners to prevent
dirt from wedgi ng between val ve and body,
therefore, when renoving burrs, do not
round of f square edges.

Wth the val ves and val ve bodi es cl ean and
dry, check each shifter valve, governor
pl ug, and regul ator plug for free novenment

Quter Val ve Body
Qonpensat or Val ve Spring
Gonpensat or Val ve
Quter Valve Body Front M ate
Detent M ug

arwNE

Fl GRE 91—Renove Quter Val ve BodyH ate,
Gonpensator Val ve, and Detent M ug

fi;ﬁ

s .5

1. 3—2 Detent Plug Plate

2. 3—2 Detent Plug

3."T" Oil Ball Check Valve Spring
4."T" Oil Ball Check Valve

5. Front Valve Body

6. Front Valve Body Plate

7.T.V. Regulator Valve Spring

8. T.V. Regulator Valve

9. 1—2 Regulator Plug

10. 3—4 Regulator

11. Shuttle Valve

12. Front Valve Body Separator Plate
13. 2—3 Shift Valve Spring Guide Pin
14. 2—3 Shift Valve Spring

15. 2—3 Shift Valve

16. 1—2 Regulator Plug Spring

17. 1—2 Shift Valve

18. 3—4 shift Valve Spring

19. By—Pass Check Valve

j1ad

in their
positions.

respective bores and operation

NOTE: Val ves can be assuned to be free in

of their

their operating position if they will fal
own weight in their respective

bores when valve body is shaken slightly.

® ©.
=,

20. 3—4 Shift Valve
21.3—2Timing Valve Body
22.3—2Timing Valve
23.3—2Timing Valve Spring
24.3—2Timing Valve Plug
25.3—2 Timing Valve Plug Retainer Pin
26. Inner Valve Body

27. 2—3 Auxiliary Valve

28. 2—3 Governor Seeve

29. 2—3 Governor Plug

30. 2—1 Detent Plug Spring

31. 2—1 Detent Plug

32. 3—4 Governor Plug

33. Rear Valve Body Spacer Plate
34. Rear Valve Body

35. Overcontrol Valve

36. Overcontrol Valve Spring

37. Overcontrol Valve Retainer
38. Valve Body Spacer Plate

Do not drop val ves.

0
23 56

39. Inner Throttle Lever

40. Outer ValveBody Front Plate

41. Detent Plug

42. Compensator —Valve

43. Compensator Valve Spring

44. Outer Valve Body

45, Manual Control Valve

46. Throttle Valve

47. Throttle Valve Spring

48."T" Valve

49. Double Transgition Valve Spring

50. Double Transtion Valve

51. Detent Plunger

52. Detent Plunger Spring

53. Detent Plunger Retainer Plate

54. Detent Plunger Retainer

55. Manual Shaft and Detent Control \
Lever

56. Rubber Sealsand Washers

H GRE 92-H sassenl ed M ew of Qontrol Val ve Assenfl y
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The manual control valve is the only valve
furni shed separately. |If it becones necessary
to replace one of the other valves or one of
the bodies (inner or outer), the conplete
control valve assenbly should be replaced.
Refer to Master Parts Catal og for conponent
parts which are replaceable on the control
val ve assenbly

Check the fit of the throttle valve inside
lever and shaft in the hub of the inside
detent control |ever on the outer val ve body.
If the shaft binds in the hub, is excessively
worn, or if the oil seal is mssing or
damaged, it will be necessary to replace the
defective parts.

Before reassenbly, make certain the springs
can be accurately identified for correct
assenbly (Fig. 93).

g f
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34 Shift Valve Spring

32 Timng Val ve Spring

2-3 Shift Valve Spring

2-1 Detent Plug Spring

12 Shift Valve Spring
Overcontrol Val ve Spring

Detent P unger Spring

T.V. Regulator Valve Spring
Gonpensat or Val ve Spring

10. Throttle Valve Spring

11. Doubl e Transm ssion Val ve Spring
12. "T" Al Ball Check Valve Spring

OCONOUTTAWNE

FIGURE 93—Comparison of Soringsin Valve
Body Assambly

Assembly—Outer ValveBody

Install detent plug, conpensator valve and
spring assenbly in outer valve body; then
install front plate with three attaching
screws (Fig. 91).

Install double transition valve, throttle
valve, throttle valve spring, and "T' valve
(Fig. 94).

Install detent plunger retainer plate with

inner throttle lever in position and tighten
three attaching screws (Fig. 95).

Install rmanual valve, detent spring and
plunger. Aign nanual valve with the inside
detent control lever, and rotate clockw se to
index inner valve body assenbly to nmake
certain that the 2-3 auxiliary valve is free
in the bore (Fig. 96).

Assembly—I nner Valve Body

Install the 2-3 auxiliary valve and the 2-3
governor sl eeve in the val ve body.

Install valve and governor sleeve carefully
to prevent "cocking" in counterbore.

Quter Val ve Body

Throttle Val ve

Throttle Val ve Spring

"T" Val ve

Doubl e Transition Valve
Detent Plunger Retainer Plate
Det ent Pl unger Retainer

NogakswhE

FIGURE 94—Install " T" Valve and Throttle
Valve

1. Detent Plunger Retainer

FIGURE 95— ngdlling Detent Plunger Retainer

1. Detent Plunger and Spring

FI GURE 96— nstalling Detent Plunger and
Spring

Shake inner valve body to ascertain
freeness of the 2—3 auxiliary valve in the
bor e.

Install the 3-4 governor plug, 23
governor plug, 2—1 detent spring, and plug
(Fig. 97).
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FIGURE 97—l nstalling Governor Plugs, Detent
Spring and Plug

Install the rear valve body assenbly and
spacer plate. The detent plug can be held in
position with the plate while starting the
three attachi ng screws.

Install the 2-3 shift valve, spring, and
spring guide pin, 1-2 shift valve and regul a-
tor plug spring, the 34 shift valve, and 34
shift valve spring. The spring will protrude
fromthe bore. However, with the inner valve
body assenbly Iying on a clean flat surface,
the spring will remain in place (Fig. 98).
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FI QURE 98-Assenbl y Sequence of Shift
Val ves and Springs
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Install the 3-2 detent plug in the front
val ve body; then install the plate with two
attaching screws. Make sure plate is installed
correctly to cover bore in front valve body
(Fig. 99).

vk RS
! >n¢g? J{?} 5 ‘; S
e Qﬁ. i ‘\"'I‘__d_,..-ﬂ' I

O

32 Detent Pug P ate
32 Detent Plug
y

1.
2.
3. Front Valve Bo

FI QURE 99—+nstal |l Detent Plug in Front
Val ve Body

Install T.V. regulator valve and spring in
front valve body and install the 1-2 and 34
regul ator plugs and shuttle valve (Fig. 100).

FI QRE 100 nstall Regul ator Val ve and
Plugs in Front Val ve Body

Wth the front valve body and inner valve
body assenblies on a clean flat surface,
bring the two together. Be sure that all
springs line up with the respective valves
and bores. Install and tighten the three
attaching screws alternately to bring the two
val ve bodi es together evenly.

Install the 3-2 timng valve, spring, and
plug into the 32 timng valve body. Press
plug into bore to conpress the spring and
insert the plug retainer pin. Install tim
ing valve assenbly on inner valve body with
two attaching screws (Fig. 101).

2. 32 Tining Val ve
3. 32 Tining Val ve Spring
4. 32 Timng Val ve P ug
5. Plug Retainer Pin

6. Inner Val ve Body

FI GRE 101—+nstall Timng Val ve Assenbly

Install spacer plate and outer valve body
on inner valve body assenbly with the four
control valve to transm ssion case attaching
bolts. Line up both inner and outer valve
body assenblies before tightening and i nstal l
and tighten the two attaching screws.

Install manual shaft, inner and
washers, and rubber seal.

Install control val ve assenbly to transm s-
sion case. Line up the oil delivery pipes to
rear valve body; then position the control
val ve assenbly and install the four attaching
bolts. Torque 6-8 foot pounds.

Install new side pan gasket and replace
side pan (use new copper washers at |ower
bolts). Replace the outer shift and throttle
| evers.

out er
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TRANSMISSON REMOVAL, DISASSEMBLY, INSPECTION
AND ASSEMBLY OF UNITS

Subj ect Page
Transm ssi on Renoval 48
Transm ssi on D sassenbl y 49
Rermove Servos and A | Pipes 50
Rermove Control Val ve Assenbly 51
Rermove Par ki ng Brake Bracket Assenbly 51
Checki ng Gover nor Runout 52
Rermove Governor and Rear Punp Assenbly 53
Renove Pressure Regul ator Assenbly 53
Check End d earance of Main Shaft 53
Front Al Punp D sassenbly 53
I nspection of Front Gl Punp 54
Assenbly of Front Gl Punp 55
Reverse Assenbly and Main Shaft Renoval 55
D sassenbly of Reverse Assenbly 56
I nspection of Reverse Assenbly and Main Shaft 57
Assenbly of Reverse Uhit 57
Front and Rear Drum Unit Renoval 60
Renoval of Rear and Front Lhit fromPM anet Garrier 61
D sassenbly of Front Unit 62
I nspection of Front Unit 63
Assenbly of Front Unit 64
D sassenbly of Rear Unhit 66
I nspection of Rear Unhit 67
Assenbly of Rear Uhit 67
REMOVING THE HYDRA—MATIC Renmove the rear spring front bracket
TRANSMISSION attaching nuts and |lower the rear axle
assenbly, thus lowering the rear spring

The Hydra—Matic transm ssion,
ing, torus cover, and
renmoved as an assenbly.

Rai se the car sufficiently to set on car
stands, supporting rear of car at body side
sills. Support rear axl e assenbly with hydrau-
lic jack.

Drain Hydra—Watic fluid from transm ssion.
Renove oil filler tube fromoil pan.

f1 ywheel hous-
torus nenbers are

"Hornet" and "Wasp" Series

D sconnect hand brake cable at the bell crank
and brake cable housing at the bell crank
br acket .

D sconnect speedoneter cabl e and housing at
transm ssi on adapt er.

Di sconnect throttle rod assenbly fromthrot-
tle lever at transm ssion.

D sconnect control rod from transm ssion
shift lever. Renove rear brake hose bracket
fromfloor pan to prevent damage to hose.

Di sconnect the torque tube from the rear
bearing retai ner; then nove the rear axle and
torque tube assenbly to the rear and separate
by sliding the universal joint to the rear,
off the splines of the output shaft.

"Ranbl er" Series

Support the rear of the body at the side sills.
D sconnect the rear shock absorbers at the
rear axle tubes and hand brake at yoke.

front brackets fromthe floor pan.

Slide the rear axle and propeller shaft
assenbly to the rear, sliding the univer-
sal joint fromthe output shaft.

Al Series

Support the rear end of the engine to
renove wei ght fromthe rear engi ne support
Ccross menber.
Remove the rear engine support cross
menber, cushion and bracket assenbly.
Renove plate from flywheel housing and
drain Hydra—Matic fluid from torus cover
by renmoving the pipe plug using a six
poi nt socket.
Remove throttle control |ever
transm ssion to prevent bending it
renovi ng and repl acing transni ssion.
Renmove the 30 torus cover to flywheel
attaching bolts and | ock washers.
Lower engi ne SLI GHTLY to renpve fl ywheel
housi ng attachi ng bolts.
Pl ace hydraulic jack with tool J-—2808
under transm ssion, handle to the rear of
car, and lift transmission slightly to
take strain off of flywheel housing bolts.
CAUTI ON:  Tool 1-2808 nust be fas-
tened securely to jack pad to
prevent slipping.

Renove flywheel housing attaching bolts,

nuts, and | ock washers.

Renove transni ssion assenbly by noving the

from
whil e
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transmssion to the rear of the car and | ower
assenbly after main shaft has been withdrawn
fromthe crankshaft pilot bushing.
NOTEE To prevent end of mainshaft
striking the flywheel to crankshaft
bolts when | owering the transm ssion,
turn flywheel so end of mainshaft will
pass between two bolts.

TRANSMISSION DISASSEMBLY

Pl ace transm ssion and fl uid coupling assenbly
in holding fixture J-2541 on bench.
Move shift lever on side of transm ssion
toward rear to reverse position
Strai ghten the main shaft nut | ock washer.
Renove nmain shaft nut, using 1-#/16" socket.
Slide driven torus off front end of transm s-
sion mai n shaft.
NOTE: If torus sticks, tap end of main
shaft with rawhide or simlar hammer.
Renove driving torus snap ring (Fig. 102).

FIl GURE 102—Renovi ng Driving Torus
Snap R ng

Renove driving torus assenbly (Fig. 103).

CAUTION Do not attenpt to renove torus
cover and driving torus together.

Renove torus cover. Do not attenpt to renove
torus cover by pulling and pushing on cover
in a rough nanner as this may result in a
broken oil seal ring. Wrk hub of torus cover
back through oil seals gently, and then pul
torus cover forward with a quick jerk.

Remove bolts and lock washers holding
flywheel housing to front of transm ssion
case; renove flywheel housing (Fig. 104).

e

| -

FI GURE 104—~Renovi ng Fl ywheel Housi ng

Move shift |lever on side of transm ssion
to "L" position.

Loosen cl anp bolt holding shift |ever to
shaft at side of transm ssion and renove
| ever.

Renmove main shaft snap ring with snap
ring pliers KMO-630 (Fig. 105).

Renmove oil pan bolts and |ock washers;
renove oil pan gasket.

Renove si de cover bolts and cover gasket.

Renmove oil pan screen by lifting from
rear oil punp intake pipe and sliding
screen toward rear from the front punp
i nt ake pi pe. Use care not to damage screen

Renove front oil punp intake pipe by
lifting out of front punmp (Fig. 106).

Renmove t he governor oil delivery pipe by
prying it up evenly on both ends (Fig.
107) .
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1. Al Seal Rng in Front Punp Housing
2. Front Punp Intake A pe
3. Al Sreen

FI GURE 106-Renoving G| Pan Screen and
Front Punp | ntake Pipe

Rear Servos and Oil Pipes

NOTE: Loosen the front and rear band
adj usting screw lock nuts; then |oosen
adjusting screws approximately five

turns to rel ease servo spring tension.

Then renove the front and rear servo attaching

bol ts.

Renove rear servo unit by separating front and
rear servos at oil transfer pipe. Leave the

pipe in servo in which it renains (Fig. 108).
Renmove front servo unit.
NOTE: As front servois lifted fromtransm s-

sion, the rear punp discharge pipe will rotate

inthe front fitting and slide free (Fig. 109).

Renove rear punp discharge pipe from rear

pump. Renove front punp delivery pipe (Fig.
110) if it does not cone out with servo.

F IGURE 107—Removing Governor Oil Delivery
Pipe

FIGURE 108—ReFIGURE 108—Removing Rear Servo-
moving Rear Servo

FIGURE 109—Removing Front Servo Unit
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FI GURE 112—Renovi ng Control Val ve
Assenbl y

Del i very Pipe

NOTE: Refer to Mnor Services and Remove Parking Brake Bracket Assembly

Repairs for disassenbly, inspec- Renpbve reverse cone clutch oil delivery
tion, and assenbly of front and : ;

pi pe (Fig. 113).
rear servo.

Remove Control Valve Assembly

Position inner detent control lever in "L"
range and renove the pressure regulator
reverse oil pipe fromcontrol valve and case.
(Use very light pressure to avoid bending

pi pe.)

FIGURE 113—Removing Reverse Cone Clutch
Qil Delivery Pipe

Renove parki ng brake paw pivot bolt at
rear of transmission and |ower parking
pawl in case (Fig.114).

FI QURE 111-Renovi ng Pressure Regul at or
Reverse Al Pipe

Renove the four nmounting bolts and nove
control valve assenbly toward the rear to
rel ease assenbly fromoil delivery pipes (Fig.
112).

NOTE: G| delivery pipes may cone of f
with control valve assenbly, if so,
renove them from control valve to
prevent damage to pi pes.

Wap control valve assenbly in clean rag and
set aside to prevent damage.

NOTE: Refer to Mnor Services and

Repairs for disassenbly, inspection, _ .
and assenbly of the Control Valve FIGURE 114—Removing Parking Brake Pawm

Assenbl y. Pivot Bolt
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Renmove two parking brake bracket to case
bolts and renove parking brake bracket assem
bly by pulling off governor (Fig. 115).

FIGURE 115—Removing Parking Brake
Bracket Asssmbly

NOTEE Refer to Mnor Services and
Repairs for disassenbly, inspection
and assenbly of the parking brake
assenbl y.

Checking Governor Runout
Mount dial indicator on side of transm ssion

and check governor runout at tower about 1/4"
fromthe end of the governor (Fig. 116).

FIGURE 116—Checking Governor Runout

Rotate shaft several revolutions and note

runout which should not exceed .005" limt.
If limt is within .005" no further check is
required.

If governor runout exceeds .005" nmark
position of governor or body on rear oil punp

drive flange and renmove governor. After

governor is renoved, relocate dial indica-
drive flange.
exceed

tor and check runout of
Drive flange runout should not
. 002" (Fig. 117).

FIGURE 117—Checking Drive Flange Runout

If run-out of drive flange exceeds
. 002", correct condition by replacing one
or all of the follow ng parts— governor
drive flange, gear set or conplete rear
oi | punp assenbly.

If run-out of governor di ive flange is
| ess than .002" rotate governor body 180°
fromoriginal position and recheck gover-
nor again. If governor runout stil
exceeds .005" replace governor

GOVERMNER AvaD
REaR PLARAF A55ERELY

FIGURE 118—Removing Governor and Rear
Pump Assembly
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Remove Governor and Rear Pump
Assembly

Position governor so that the large round
governor weight is toward the front of the
transmssion. (Fig. 118).

To renove governor and rear punp assenbly
fromtransm ssion; position one reverse drive
flange attaching bolt up.

Renove two bolts and |ock washers hol di ng
governor and rear punp to transm ssion case.

Renove assenbly by noving toward control
val ve assenbly side of transnission case and
raise rear of punp to clear case.

Remove Pressure Regulator Assembly

Loosen pressure regulator valve plug in
transm ssi on case using a 11/ 2" socket w ench.

CAUTION  Pressure regul ator valve as-
senbly is under spring pressure. Hold
pressure against regulator plug while
unscrew ng by hand.

Renove plug, spring, and valve as an
assenbly ; the reverse booster plug and T.V.
plug are located in the pressure plug (F g.
119).

Services and

NOTE: Refer to Mnor

Repai rs for disassenbly, inspection and
assenbl y.

FIGURE 119—Removing Pressure Regulator
Plug Assembly

Check End Clearance of Main Shaft

Install Main Shaft End Play Quide J-2587 over
mai n shaft and front planet carrier.

Set up dial indicator on transnission case
using tool J-1465 (Fig. 120).

FIGURE 120—Checking Main Shaft End Play

I nsert screwdriver between the front clutch
drumunit and center bearing cap hol di ng front
pl anet unit forward. The screw driver should
be placed at an angl e to prevent damage to the
oi | delivery sleeve.

Move main shaft back and forth (Fig. 120).
End cl earance shoul d be .004" to .018" and be
sure to get just float. Pulling too hard will
conpress clutch rel ease springs.

Rermove screw driver from between front
clutch drum and center bearing cap. If the
dial indicator reading is less than .004" or
nore than .018", correct by replacing with a
new sel ective thrust washer; these are sup-
plied in various thicknesses. Renove the dial
i ndi cat or.

Front Oil Pump Disassembly

Renove nain shaft snap ring with snap ring
pliers and renove the steel and bronze thrust
washers fromthe planet carrier shaft.

Renove the two front punp attaching bolts
and | ocating washer. Then renove the front
punp and front drive gear together from the
transmssion (Fig. 121). Renove bronze thrust
washer fromfront end of planet carrier.

Renove front drive gear. Renove four oil
punp cover to body attaching screws and
washers. Use J-2184-A punp hol der and socket
set (Fig. 122)
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FI GQURE 121—Renovi ng Front Punp and
Front Drive Gear

FI QRE 123-Renovi ng Punp Cover to Body
Attachi ng Screws

Lift punp body fromthe cover.
NOTE: Never lift the cover from the
body. This could pernit the internal
parts to fall fromthe assenbly.

Renove relief valve guide fromthe oil punp
body by pressing on the guide with a blunt
screw driver and slipping the pin from the
body. Hold the guide with finger pressure to
prevent it from"popping" out too fast. Renove
guide, spring and valve. The valve can be
renoved with snap ring pliers.

Renove front punp intake seal
punp body i ntake port and discard.

Mark face of rotor with pencil or prussian
blue so that it wll be returned to its
original position.

Renove guide rings, rotor .and seven vanes
(Fig. 125).

Renove slide and primng springs (Fig. 126).

from front

I nspection of Front Oil Pump

The entire unit should be inspected for
dirt, or scoring (Fig. 127).

FIGURE 123—Removing Relief Valve Guide
Spring and Valve

Seal

A000GE0a

FIGURE 125—Removing Guide Rings, Rotor
and Seven Vanes

Check slide to be sure the two bleed
hol es are open and free of dirt. A piece
of tag wire should be pushed through the
holes to insure that they are open.

Check vanes to see that they are not
scored or burred.
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FI QURE 126—Renoving Slide and Primng
Spri ngs

FI QURE 127-B sassenbl ed Vi ew of Front
Punp

Be sure slide is free in punp cover. It
shoul d not bind under any circunstances.
Check freeness of pressure regul ator valve
in punp body bore.

Check freeness of vanes in rotor slots.
Check to be sure oil seal ring is free and
not broken. Check punp bushing for scores or
flaki ng. However, slight wear is permssible.
Check woodruff key slot in rotor for burrs
or wear. Inspect all passages for obstruction.
Check freedom of relief valve in punp body
bore.

Assembly of Front Oil Pump

Install relief valve, spring, spring guide and
retaining pin in punp body. Use a blunt screw
driver to conpress the guide and spring while
installing retainer pin.

Install primng springs and slide in punp
cover .

CAUTION Be sure springs are |ocated
properly by noving slide against it until
slide bottons agai nst | ower stop in cover.
Install one guide ring and rotor. Be
sure marked face of rotor is up.
Install seven vanes in rotor slots. Be
sure vanes fit between gui de ring and sli de.
NOTE: Check edges of vanes for wear
pattern. One edge will be polished
for its full length. This edge should
face the slide.

Install second guide ring. Guide ring
can be installed easier if rotor is on
dowel pins.

Install four punp cover to body screws

and washers and tighten 12-15 foot pounds

using a torque wench and front punp
hol di ng tool set J-2184-A

Wth punp conpletely assenbled, nove
rotor by hand to be sure rotor, vanes and

slide are free. Be sure primng springs

will return slide after springs are com
pressed.
Front punmp should be assenbled to the

front drive gear before they are installed
in the transm ssion. Be sure punp assem
bles to front drive gear freely. Do not
force punp onto drive gear.

Reverse Assembly and Main Shaft
Removal

Renove rear bearing retainer oil seal with
tool J-4380 G| Seal Remover and J-2619
Slide Hammrer (Fig. 128).

o T TR e

STOOL NO. J-4B30%

TOOH MO, 12419

FI GURE 128-Renovi ng Rear Beari ng
Retai ner Q| Seal

Renove six reverse center gear and drive
flange attaching bolts. Drive flange can be
held from turning by bracing screw driver
under drive flange bolt head (Fig. 129).

Install screw driver between the center
bearing cap and rear clutch drum to prevent
the drum from novi ng forward.

Rermmove five remaining rear bearing retainer
to transm ssion case attaching bolts and | ock
washers.

Carefully renove reverse assenbly from
transm ssion case (if assenbly sticks, tap on
front end of main shaft wth plastic or
simlar type hammer) (Fig. 130).
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REVERSE CENTER GEAR
AMD DEIVE FLANGE
ATTACHING BOLTS

FI GQURE 129—Renovi ng Reverse Center Cear
and Drive Flange Attaching Bolts

FI GURE 130—Renovi ng Reverse Assenbl y
from Transm ssi on Case

If main shaft remained in transm ssion,

renmove nain shaft.

Disassembly of Rever se Assembly

Renove the stationary cone | ock key, speedom
eter driven gear and sl eeve assenbly fromrear
bearing retai ner. Then renove gasket.

Use snap ring pliers to renove snap ring on
out put shaft inside the rear bearing retainer
at ball bearing. This snap ring is smaller
t han ot her snap rings used in the transnission.

Lay the bearing retainer on its side and
renove output shaft from bearing retainer
(Fig. 131). (It may be necessary to tap out put
shaft with a plastic hamrer while hol ding rear
bearing retainer to separate units).

Renove reverse internal gear and stationary
cone fromrear bearing retai ner by conpressing
stationary cone by hand.

TECHNICAL SERVICE MANUAL

JREAR BEARING
FRETAINER

FI GURE 131—Renovi ng CQutput Shaft from
Rear Bearing Retai ner

Renove snap ring, locating ball bearing
in rear bearing retainer, with a screw
driver. (A new shnap ring nmust be used when
assenbling.)

Wth tool J-4670 Clutch Spring Conpres-
sor, conpress the reverse cone clutch
rel ease springs and renove the |arge snap
ring (Fig. 132).

L

E LN
FI GURE 132-Renovi ng Reverse Cone O utch
Ret ai ning Snap R ng

Renove tool and renove coil spring retainer

Renmove the six coil rel ease springs.

Renpove reverse pi ston by pul i ng
straight out. (Do not try to turn piston

since it is |located by two dowel pins.)
Renove outer oil seal from reverse
pi st on.
Renpve inner oil seal from the rear

bearing retainer hub (Fig. 133).
Renmove | arge bronze thrust washer from
reverse internal gear.
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REWVERSE
PETON

| REVERSE PSTOM
FIMMNER SEAL

FIGURE 133—Removing Rever se Piston Inner
and Outer Oil Seals

Renove reverse stationary cone from reverse
internal gear cone by using large snap ring
pliers KM- 410 to expand cone (Fig. 134).

ﬂ
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FIGURE 134—Removing Reverse Stationary
Cone

Renmove reverse clutch rel ease wave spring
and spring retainer fromreverse internal gear
by lifting straight out.

Rermove the snap ring, that holds the reverse
pl anet carrier, from the output shaft wth
snap ring pliers.

Renove reverse planet carrier from output
shaft.

Renove reverse planet carrier locating
snap ring fromoutput shaft with snap ring
pliers.

57

Renove reverse sun gear and drive flange
assembly from out put shaft.

Renmobve one steel and one bronze thrust
washer from output shaft.

I nspection of Rever se Assembly and
Main Shaft

I nspect ball bearing by thoroughly cleaning and
oiling. Then rotate slowy by hand, feeling for
r oughness.

I nspect reverse internal gear for damaged teeth
and scored or danmaged i nside bearing surface.

Inspect reverse internal gear for scored or
burned cone surface.

I nspect reverse internal gear parking teeth for
danage.

Inspect reverse planet carrier for worn or
damaged teeth and worn rol |l er bearings.

I nspect splines of reverse planet carrier for
danage.

I nspect bronze oil punp drive gear for danage
or excessive wear. See that bronze gear is tight
on carrier and that punp drive gear ball is in
pl ace.

Inspect gear in reverse center gear and flange
assenbly for damaged teeth or worn bushing. If
gear is damaged, repl ace entire assenbly as center
gear is not furnished separately.

I nspect out put shaft assenbly for scored thrust
and bearing surfaces.

Inspect output shaft splines for nicks or
burrs. Inspect output shaft speedoneter drive
gear surface for wear or danage.

Inspect steel and bronze thrust washers for
excessi ve wear.

Inspect internal gear thrust washer for wear or
scoring.

Inspect reverse clutch release spring and
retainer for signs of damage or burning.

Inspect reverse clutch stationary cone for
burni ng or excessive wear.

I nspect reverse piston coil rel ease springs for
distortion or collapsed coils.

Inspect reverse piston for burning on cone
surface. Inspect reverse piston for scores on
piston. Be sure oil seal grooves are thoroughly
cl ean.

I nspect two reverse piston pins for scoring,
| ooseness or distortion.

Inspect inner and outer piston seal operating
surfaces for scoring or roughness.

Inspect rear bearing retainer bushing for
excessi ve wear and see that oil holes in retai ner
are open. dean all parts thoroughly.

Assembly of Reverse Unit

Hol d the reverse center gear with drive flange
up; install the steel thrust washer and then
the bronze thrust washer in the recess of the
drive flange.

Still holding the reverse center gear,
insert the output shaft through the drive
flange and center gear until carrier bottons
on the two thrust washers (Fig. 136).
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FI QRE 136—+nstalling Reverse Center Cear
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i

Reverse Qutch Stationary Gone
Reverse Stationary Gone Key

Rear Bearing Retai ner

Reverse Piston Inner Seal

Reverse Drive Hange Assenbl y

Qutput Shaft Assenbly

Mi n Shaf t

Reverse Internal Gear Assenbly
Reverse d utch Rel ease Spring Retai ner

. Reverse A utch Rel ease Spring
1 Reverse Piston Quter Seal
13.

Reverse Internal Gear Thrust Vdsher
Sel ective Thrust Vésher

14. Reverse Center Gear Thrust Washer

15. Reverse Center Cear Backing Thrust Washer
16. Reverse Carrier to Qutput Shaft Snap R ngs
17. Reverse Piston

18. Reverse Piston Rel ease Springs

19. Rear Bearing (Ball Type)

20. Rear Bearing to Shaft Snap R ng

21. Spring Retainer \Washer

22. Piston to Rear Bearing Retainer Snap Ring
23. Rear Bearing to Retainer Snap R ng

24, Rear O Seal

25. Reverse Planet Carrier Assenbly

26. Rear Cutch Hub Thrust Washer

FI QURE 135-Bi sassenbl ed Vi ew of Reverse Assenbly

on Qut put Shaft

Holding drive flange and center gear
tightly against the carrier to keep thrust
washers from novi ng, set output shaft and
carrier on table on the carrier end.
Install reverse planet carrier |ocating
snap ring with snap ring pliers.

NOTE: Do not pick up this unit until
conpletely assenbled to prevent thrust
washers from slipping out of place.
Install reverse planet carrier over out put
shaft with bronze drive gear down, neshing
pinions with the sun gear. (Be certain
unit is bottoned against reverse planet
carrier locating snap ring).

Use snap ring pliers to install snap ring
on out put shaft to position reverse pl anet
carrier.

Install reverse clutch rel ease wave spring
and spring retainer on internal gear side
of reverse internal gear (Fig. 137).
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FI GRE 137—+nstal l i ng Reverse A utch
Rel ease Spring Retai ner

Install reverse stationary cone on reverse
internal gear cone. (Use snhap ring pliers to
spread stationary cone for installation) (Fig.
138).

CAUTI ON Do not spread cone nore than
necessary to make the installation.

-i‘l; WERSE
LTATHONARY
CiCME

FEVERSE
BHTERMAL GELAR

Fl GQURE 138—+nstal li ng Reverse Stationary
Gone

Install reverse cone piston inner seal with
lip down I Fig. 139). (Wrk seal well into
groove.) Apply light coat of Hydra-Matic fluid
over outer surface of inner seal.

Install outer seal on reverse cone piston
with seal lip down away from cone and work
seal well into groove (Fig. 140). Coat surface

59

FI GURE 139—nstalling Reverse Cone Piston
I nner Seal

of outer seal with Hydra-Matic Fluid.

FI GURE 140—nstal ling Reverse Cone Piston
CQuter Seal

Install reverse cone piston in rear
bearing retainer, so it rests on the dowel
pins. Install outer seal conpressor tool
J-4752 around seal and down into bottom of
shal  ow counterbore of the rear bearing
retainer (Fig. 141). Then turn the reverse
cone piston wuntil the dowel pins are
aligned with holes in piston and carefully
push piston into retainer. (Use extrene
caution when installing to prevent damage
to the seal.) To make certain piston is
fully seated, lay a straightedge across
the face of the piston and neasure from
straightedge to face of rear Dbearing
retai ner. The neasurenment should read %
to 13/32".
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" Instal |l a new |arge special type bearing
snap ring in the rear bearing retainer.

Install reverse internal gear and sta-
tionary cone into rear bearing retainer,
conpressing stationary cone by hand (Fig.
143). (Position keyway of stationary cone
soit will line up with keyway i n case when
installed.)

: 100 MO, J-4752

FI QURE 141—+nstal | i ng Reverse Cone Pi ston
in Rear Bearing Retainer

Install the six reverse clutch release coil
springs.

Install the reverse clutch coil spring
retainer and conpress springs wth special
tool J-4670 (Fig. 142).

FI GURE 143—+nstalling Reverse Internal Cear
and Stationary Cone

O Wth rear bearing retainer standing on
{ tail end, pick up output shaft assenbly
and place into rear bearing retainer
carefully nmeshing reverse carrier gears
with the internal gear.

NOTE: Use extreme caution to
prevent damage to bushing and ball
bearing in rear bearing retainer.

Install snap ring on output shaft,
| ocking rear bearing retainer to output
shaft. This snap ring is smaller than snap
rings used el sewhere in the transm ssion.

Install speedonmeter gear in rear bearing
retai ner.

Install rear bearing retainer gasket on
rear bearing retainer.

Install stationary cone to case | ock key
(Fig. 144). Use lubriplate to hold key in
pl ace.

FI GURE 142—+nstal line Reverse dutch Coil Front and Rear Drum Unit Removal
Spring Retai ner o
Install rear hub retaining tool J-2174 to

Install large type snap ring, holding rear unit drum using a reverse drive
retainer in place and renove special tool. flange attaching bolt (Fig. 145).

Install ball bearing in rear bearing retain- Bend back edge of |ock plate under two
er. (Be sure that the bearing is fully and center bearing cap attaching bolts wth

squarely. seated by tapping gently.) chisel and light hammer.
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FI QURE 144—+nstalling Stationary Cone to
Case Lock Key

REAR HUB HOLDING TOOL J 1714
T—

| REAR CLUTCH HUB

FI QURE 145—+bl ding Rear Hub with Tool
J-2174

Renove two center bearing cap to case bolts
and | ock plate.

NOTE It nmay be necessary to equalize
di stance by moving front and rear clutch
druns to allow socket wench to seat on
bolt head.

Lift the rear unit to allowthe band to slide
clear of drum and renove rear band and strut
assenbl y.

Install spring or wire to hold front band on
front unit drum (Fig. 146).

Lift both front and rear planet assenblies
with band fromtransm ssion case (Fig. 147).

Removal of Rear and Front Unitsfrom
Planet Carrier

Rermove Front Band
P ace planet carrier with front and rear planet
assenblies into holding fixture J-2187 (F g. 148).

FI GURE 146—Spri ng Hol di ng Front Band
on Drum

RE AR LIMAT

FROMT Lt

FROMT PLARMET
CARRIER ASSEMBLY

HCLTMN
FixTLIRE

FI GURE 148-Bbi sassenbly of Front and
Rear Units
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Renove rear
st eel

clutch hub rear
washer (Fig. 149).

snap ring and

SMAP RING PLIERS

REAR CLUTCH HUB
REAR SMAP RING

FI QURE 149—Renovi ng Rear d utch Hiub
Rear Snap R ng

Lift rear unit fromplanet carrier.
Renove rear clutch hub front snap ring from
pl anet carrier.

Renove center bearing cap fromoil delivery
sl eeve.

Remove oil delivery sleeve from planet
carrier. Renove snap ring fromrecess in front

unit (Fig.150).

B0 ST LOLD SNAP RING OFEN TO AVOID
DAMAGE TO BEARING SURFACE

AV

FI GQURE 150-Renovi ng Snap R ng from
Recess in Front Unit

CAUTI ON:  Hol d snap
lifting fromcarrier
i ng bearing surface.

ring open while
to avoid damag-

Lift
carrier.

Renpbve steel and bronze thrust
fromrecess of front unit.

front unit assenbly from planet

washer s

Disassembly of Front Unit

Place front wunit assenbly in press and
renove clutch drum snap ring (Figs. 151
and 152). After snap ring is renoved,

rel ease pressure.

¥
%
1

FI GURE 152—Renoving d utch Drum
Snap Ring

Separate drunms by tapping front
center gear on front
rawhi de or simlar

face of
clutch drum wth
hamrer (Fig. 153).
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- i FROMT DRUSA

FI QURE 153—Renovi ng Center Gear
and d utch

NOTEE Use care not to
rel ease springs.

lose clutch

Renove six inner and six outer front clutch
rel ease springs fromfront unit drum

Renove front clutch annular piston from
clutch drum by bunping front face of center
gear on soft wood bl ock (Fig. 154).

B FECEMT CLUTC s
AMNULAR PIST M

FI GQURE 154-Renovi ng Annul ar Pi ston

Rermove rubber piston seal s and brass expand-
ers from annular piston and clutch drum
pi ston. Use bl unt edge screwdriver (Fig. 155).

I nspection of Front Unit

I nspect clutch drive pins in front unit drum
If they are scored, |oose or distorted,
replace drumand drive pin assenbly. Pins are
not furnished separately.

I nspect drum for deep grooves or scores at
band surface and clutch plate surface.

I nspect clutch release springs for distor-
tion or collapsed coils. Free length 2-15/64".

NOTE: Slight wear, "bright spots," on
side of outer rel ease springs indicat-
ing slight contact wWith drumis perm s-
si bl e.

e

CLUTCH
a

g !
Iy E D)
| - -\.-".-- - d-f

AMMULAR
PISTOM

[
RUBBER BRLASS
SEAL EXPANDER SEAL

FI GURE 155—Renovi ng Rubber Seal s and
Brass Expanders

I nspect clutch drive plates for damaged
or | oose facings.

NOTE |If flakes of facing material can be
renoved by scratching the surface with the
thunbnai |, the plate should be repl aced.
Oscoloration of drive plates is not an
indication of failure.

I nspect clutch driven plates for scored

surfaces. Driven plates nust be flat.
I nspect annular clutch piston for
scores. Be sure oil seal grooves are

t horoughly cl ean.
I nspect front clutch drumfor scores in
pi ston bore, oil delivery sleeve bore and

oil seal grooves. Inspect gear teeth and
thrust faces for damage.
I nspect front planet carrier gears for

damaged teeth and excessive roller bearing
wear .

I nspect bearing surfaces of planet
carrier shaft. Inspect steel and bronze
t hrust washers.

Clean all parts thoroughly.

Front Cutch Drum Assenbly
Front Drum and Pin Assenbly
Pl anet Carrier Assenbly

A utch Annul ar Piston

Retai ning R ng

Gl. Seal Expanders

al Seals

Steel and Bronze Thrust Washers
. Outch Driven Plates

10. dutch Drive Plates

11. dutch Rel ease Springs

LCoNoa~wNE

FI GURE 156-bi sassenbl ed View of Front Unit
— Ranbl er" Series Shown



NOTE: Following the inspection of all
parts lubricate with approved "AQ ATF"
Hydrahatic Fl uid.

Installation of Snap Rings

The ends of retaining or snap rings are cut
with a double taper to provide a sharp point
for tool J-1466A to grip and thereby facili-
tate disassenbly and assenbly. Snap rings
should always be installed with the points
positioned as shown in Figure 157.

FI GURE 157—Positioning Snap R ng
Assembly of Front Unit

Pl ace front planet carrier assenbly in hol ding
fixture J-2187 with clutch hub up (Fig. 158).

Install four drive and four driven plates
into front drum alternating plates. Apply
Hydra-Matic fluid to face of each plate
surface as assenbl ed.

CAUTI ON Start with a drive
(conposition) plate and finish with a
driven (steel) plate. Assenble the
driven plates with square notches over
the drive pins (Fig. 159).

NOTE: The "Wasp" and "Ranbler" Series
have three drive and three driven plates
inthe front unit.

Install six outer clutch release and then
six inner clutch release springs through
plates into spring holes of drum(Fig. 160).

Install new inner brass expander into ring
groove in clutch drumwi th expandi ng |ips down
(Fig 161).

TECHNICAL SERVICE MANUAL

FROMT PLANMET
CARRIER ASSEMBLY

FI GURE 158-Assenbling Front Unit Drum
to Planet Carrier

INMER SPRYNG

QUTER SPRING

FI GURE 160—+nstalling dutch Rel ease
Springs
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o RUBBER SEAL
‘-l-
Y,
T
i N
i
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b.' -

& BRASS EXPANDER

FI GURE 161-+nstal | ing Brass Expander and
Rubber Seal

Wiile holding brass expander
with masking tape, work new inner piston
rubber seal into ring groove with lip down
over brass expander (Fig. 161).

in position

NOTE Wérk expander wel | back into position
under seal so brass edges are not exposed.
Hol d brass expander in place with piece of
nmaski ng tape. Before replacing |arge outer
seal on clutch piston, install the piston
into the clutch drum to insure proper
installation and seating of new inner
rubber seal and expander. Renove clutch
pi ston and inspect inner seal.

Place new large rubber seal over front

annul ar pi ston beyond seal groove.

Install new large brass expander in piston

groove with lips up (Fig. 162) .

. ANNULAR PISTOM
RUSHER SEAL

BRASS EXPANDER

FI QURE 162—+nstal ling Piston Seal
and Expander

Wiile holding expander in position, work
rubber seal well into groove with lip up.

Install piston into clutch drumresting on
outer rubber seal. Align square notches in
piston with holes in drum Wile applying
slight hand pressure to piston, guide seal
into bore with the flat side of blunt screw
driver (Fig. 163)

FI GRE 163—nstal | i ng Annul ar Pi ston

Install clutch drumand pi ston assenbly over
front planet carrier into front unit drum

CAUTI ON Be sure clutch rel ease springs
enter into recesses of annul ar piston.

Lift front wunit assenbly off of planet
carrier, place in press and press clutch drum
bel ow snap ring groove. Install clutch drum
snap ring, positioning gap of ring between two
drive pin holes (Fig. 164).

qm;b\.m CHITY
3 . R

4y - .
CLUTCH DRUM SMAP RING ;

"

FI GQURE 164 A utch Drum Snap R ng

CAUTION  Snap ring nust be well seated
into groove to prevent interference
with | edge on drum

Rel ease press and renove assenbl y.

Tap front face of center gear with rawhide or
simlar hammer so the clutch drum wll seat
against snap ring (Fig. 165).

Renove planet carrier fromhol ding fixture and
insert planet carrier into drive plates and drum
by rolling drum on bench while pressing carrier
firmy into the plates (F g. 166).
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SOFT HAMMER

SMAP RING IN RECESS
DRUM | CLUTCH DRUM

r.? r

FI QURE 165-Seati ng d utch Drum Agai nst
Snap R ng

\ ROTATE CARRIER AND DRUM

FI QURE 166-Aligning dutch M ates

Place planet carrier and drum assenbly into
hol di ng fi xture.

Install bronze then steel thrust washer over
pl anet carrier (Fig. 167).

NOTE: Locating lug on steel washer must fit
over flat portion of planet carrier.

Install snap ring over planet carrier into
groove above steel washer.

CAUTION Do not allow snap ring to score
bearing surface of planet carrier.

STEEL WSkl

BROMNIE wWaASHER

FI GURE 167—+nstalling Front Unit Thrust
Washer s

Di sassenbly of Rear Unit

Renove rear clutch hub
J-2174 fromrear unit drum
Renove rear clutch hub and bronze thrust
washer. Renmpve two fillister head screws
attaching rear internal gear to drum(Fig.
168).

retainer tool

FI GURE 168—Renovi ng Rear Internal Gear

Renove clutch release springs and guide
pins. Separate springs and guide pins.
Separate springs for i nspection (Fig. 169).
Renove clutch drumretainer ring.

Separate drums by tapping lightly on
clutch drumrear thrust face with bl ock of
wood (Fig. 170).

NOTE: Do not danmge teeth of conposition
clutch plates.

Renove annul ar piston from clutch drum by
tapping drumrear thrust face on bl ock of
wood (Fig. 171).
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FI GURE 169—Renovi ng A utch Rel ease
Springs and Qui de Pins

FI QURE 170—Renovi ng Rear Unit dutch
Drum

AMBLLAR PST6N

FI GQURE 171—Rernovi ng Annul ar Piston from
A utch Drum

Renove rubber seals and brass expanders from
annul ar piston and rear unit clutch drum

Renove conposition and steel clutch plates (7
"Hornet"; 6 "Wasp"; 5 "Ranbler")

I nspection of Rear Unit

I nspect rear internal gear for damaged teeth.

I nspect clutch drive pins in rear unit
drum If they are scored, |oose or
di storted, replace rear drumand drive pin
assenbly. Pins are not furnished separate-
ly.

I nspect rear unit drumfor deep grooves or
scores at band surface and clutch plate
surf ace.

I nspect drive plates for damaged or | oose
faci ngs.

NOTE: If flakes of facing material can be
renoved by scratching the surface with the
thunmbnail, the plate should be replaced
Di scoloration of drive plates is not an
i ndi cation of failure.

I nspect driven clutch plates for scored
surfaces. Driven plates nmust be flat.
Inspect rear unit clutch drum for scores
in piston bore and thrust surface.

I nspect surface of babbitt bushing in
clutch drum Inspect annul ar clutch piston
for scores. Be sure oil seal grooves are
thoroughly cl ean.

I nspect clutch rel ease springs for distor-
tion or collapsedcoils. Freelength 21%".

NOTE: Slight wear, "bright spots,” on side
of outer release springs indicating slight
contact with drumis perm ssible.

I nspect clutch rel ease spring guide pins
for distortion and length (1% =+ .010")
Inspect front and rear thrust faces,
internal and external splines. Blow out
drilled passages on rear clutch hub.
Clean all parts thoroughly.

Assenbly of Rear Unit

Pl ace rear unit drumless internal gear on
the bench with drive pins up

Install drive and driven plates into drum
alternating plates. Apply Hydra-Mtic
Fluid to face of each plate as assenbl ed.

NOTE: Start with a drive (conposition) and
finish with a driven (steel) plate
Assenbl e driven plates with square notches
over drive pins (Fig. 173).

Position new inner rubber seal on inner
pi ston of clutch drum above groove.
Install new small brass expander into ring
groove of clutch drumw th expanding lips
down.

While holding the brass expander in
position, work rubber seal into ring
groove with |lip down over brass expander
(Fig. 174).

NOTE: Work expander well back into posi-
tion under seal so brass edges are not
exposed. Hol d brass expander in place with
pi ece of nmmsking tape. Before replacing
| arge outer seal on clutch piston, instal
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Rear d utch Drum Assenbl y 7. Clutch Annul ar Piston

Rear Drumand P n Assenbl y 8. O| Seal Expanders

Rear Internal Gear 9. Rel ease Spring Guide Pins
Rear d utch Hib 10. Clutch Rel ease Springs
Retai ning R ng 11. Clutch Driven Plates

al Seals 12. Clutch Drive Plates

FI QURE 172-B sassenbl ed Vi ew of Rear Unit
"Ranbl er" Series Shown

3 CRIVE PLATE

DRIVEM PLATE

BRASS
EXPAMDER

PISTON
AL

FI QRE 174—+nstal ling Rubber Seal Over
FI QURE 173-Assenbl i ng A utch Pl ates Brass Expander
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into the clutch drum to insure proper
installation and seating of new inner
rubber seal and expander. Renobve clutch
pi ston and inspect inner seal

Pl ace new large rubber seal over rear
annul ar pi ston beyond seal groove.

Install new | arge brass expander in piston
groove with |ips up.

Wil e hol di ng expander in position, work
rubber seal with lip up well into the
groove.

NOTE: Work expander well back into posi-
tion under seal so brass edges are not
exposed.

Pl ace piston into clutch drum resting on
outer rubber seal. Align square notches in
piston with holes in drum While applying
slight hand pressure to piston, guide sea
into bore with a blunt screw driver.
Install rear clutch drum and piston
assenbly over drive pins into drum (Fig.
175).

EEAR CLUTCH DL

KE&R DRLIM

FI GURE 175—+nstalling Rear Cutch Drum

Install clutch drum snap ring, position-
i ng gap of ring between two drive pin holes.

NOTE: Wth a wood bl ock and hamrer,
tap drumrear thrust face until drum
seats against snap ring (Fig. 176).

Install six outer and six inner clutch
rel ease springs into recesses in piston

Install six clutch release spring guide
pins (Fig. 177).

Assenbl e rear unit internal gear to rear
drum Use two reverse flange attaching
bolts to position internal gear to drum
Install and tighten .two fillister head
screws and then rempve the two reverse
flange attachi ng bolts.

SNAP RING IN RECESS
)
DRUM | CLUTCH DRUM |

: d
WOOD BLOCK

BE SURE CLUTCH DRLIM

i5 BACK AGAINST SHAP RING

FI GURE 176-Seating O utch Drum Agai nst
Snap Ring

REAR DRURM

FI GURE 177—+nstalling dutch Rel ease Springs
and Qui de Pins

Install front bronze thrust washer into
deep counter- bore in rear clutch hub and
retain with petrolatum (Fig. 179)

Install rear hub and thrust washer into
clutch drive plates. Rotate hub and drum
on bench to nesh splines with teeth of

plates (Fig. 180).

Install rear <clutch hub holding too

J-2174 on rear drumto hold hub in place.
Use one reverse drive flange attaching
bolt to hold tool (Fig. 181).
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g

TOOL J-9174

REAR DRUM

FI GURE 181—+nstalling Rear Hub Tool

FIGURE 178-Assenbling Internal Gear to

Rear Drum Install oil delivery sleeve over planet
carrier with the long end of the bearing
up. Conpress exposed oil delivery sleeve
rings with ring conpressor J-1537. Tap oil
delivery sleeve into bore of front clutch
drumwi th rawhide or simlar hanmrer (Fig.
182)

REAR CLUTCH HUEB
REAR DRUM

FIGURE 179—4 nstalling Rear Clutch Hub
Front Thrust Washer "
TOOL 11537

FI GURE 182—nstalling Q1 Delivery Sleeve

Install rear clutch hub front snap ring
into second groove on planet carrier.

Compress exposed oil delivery sleeve
rings and install rear unit drum assenbly

ROTATE DRUM AND HUS ; on pl anet carrier.
Install rear <clutch hub rear steel

FI GURE 180—+nstal ling Rear O utch Hub washer and snap ring (Fig. 183)
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REAR LT
FROMT Uil
CARRIER ASSEMBLY
FI QURE 183—nstalling Rear dutch Hib HCH
Rear Snap R ng XTLRE
NOTE: Both the front drumand rear drum
should be free to rotate under slight
force. | f either drumbinds, the unit . .
shoul d be disassenbled and the cause FI GURE 184|_—blTrdqnt a;:r]dtRear Lnits in
of trouble corrected. Ing Fixture
ASSEMBLY OF UNI TS | NTO TRANSM SSI ON CASE
AND | NSTALLATI ON OF TRANSM SSI ON ASSEMBLY
Subj ect Page
Assenbly of Units Into Case 71
Install Reverse Assenbly in Case 72
Install Front Gl Punp 73
Check End O earance of Miin Shaft 74
Install Covernor and Rear Punp Assenbly 74
Check Governor Runout 74
Install Parking Brake Bracket Assenbly 75
Install Control Valve Assenbly 76
Install Pressure Regul ator Assenbly 76
Front and Rear Servos 77
Adj ust Front Band 77
Adj ust Rear Band 78
Install Side Cover and Quter Shift Lever 78
Install Transnission Gl Screen and Pan 78
Install Flywheel Housing and Torus Menbers 78
Installing Hydra-Matic Transm ssion 78
ASSEMBLY OF UNITSINTO CASE NOTE: Make sure single hole in oil delivery

Remove front and rear units from hol ding
fixture and position front band over front
of front unit drumso short anchor end will
be positioned to fit over adjusting screw
when units are placed in the case. Install
spring or wire to hold front band on front
drum

Install front and rear units in case by
lowering front end of planet carrier into
case first (Figs. 185 and 186).

sleeve is centered between center bearing cap
attaching bolt holes and is facing up.

Renove spring and position anchor end of band
over adjusting screw

Install rear band on rear unit drum

Install rear band rel ease spring in rear band
and position anchor end of band over adjusting
screw (Fig. 187).

Position center bearing cap over oil deliv-
ery sleeve with dowel registering with single
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1. Band Rel ease Spring
2. Adjusting Screw

FI QURE 187—Rear Band and Rel ease Spring

single dowel hole in sleeve. Lightly tap
bearing cap in place.

Install a new center bearing cap |ock
pl ate under attaching bolts and tighten
bolts to 40-50 foot pounds torque.

Bend lock plate up around bolts wusing
| arge pliers.

CAUTION: Do not use a screw driver
to pry corners of lock plate up as
this my danmage |apped edges of
transni ssion case.

Install screw driver between the center
bearing cap and rear clutch drum to
prevent the drum from noving forward. The
screw driver should be placed at an angle
to prevent damage to the oil delivery
sl eeve.

Renove rear clutch hub holding tool from
rear drum
Position rear clutch hub rear thrust
washer in the counterbore of rear hub and
retain with petrolatum (Fig. 188).

REAR CLUTCH HUS REAR THEUST wWASHER

FI GURE 188—+nstalling Rear Cl utch Hub
Rear Thrust Washer

Install correct size selective washer in
count erbore of output shaft and retain in
place with petrolatum (Fig. 189).

NOTE |f nain shaft did not have correct
end cl earance prior to disassenbly, select
proper washer to bring end clearance
withinlimts of .004" to .018".

Sel ecti ve washers are furnished in the
foll owi ng eight sizes:

MARK SI ZE MARK SI ZE
1 . 055" -. 059" 5 .087"-.091"
2 . 063"-. 067" 6 .095"-. 099"
3 .071"-. 075" 7 .103"-.107"
4 .079"-.083" 8 111" -. 115"

Install Reverse Assembly in Case

Position gasket on rear bearing retainer.
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SELECTIVE WASHER par ki ng brake pawl support bolt and I ock.
: : Align holes in reverse drive flange and
rear drum and install six reverse drive
flange bolts and | ock washers (Fig. 191).
After two bolts are entered finger tight,
remove screw driver.

» DUTPUT SHAFT

FI QURE 189—+nstal ling Sel ective Washer

Install main shaft in output shaft neshing
center gear with planet pinions.

Install main shaft and reverse assenbly into
rear end of transmssion case aligning sta-
tionary cone lock key into keyway in case.

Then align rear bearing retainer bolt holes Push —or tap rear bearing retainer
to case (Fig. 190). agai nst case. Then tighten nounting bolts

evenly. It is not necessary to tighten
parki ng brake pawl support bolt at this
time.

Test for freeness by turning main shaft,
out put shaft, and front and rear unit druns.

Install rear bearing retainer oil seal
usi ng tool No. J-1354.

Position bronze thrust washers over
pl anet carrier shaft.

Position front oil punp gasket over
front punp cover.

FI GURE 191-+nstalling Reverse Drive
Fl ange Bolts

Install Front Oil Pump

Install front punp and front drive gear
assenbly over planet carrier (Fig. 192).

FI GURE 190—+nstal | ing Main Shaft and
Rever se Assenbly

CAUTION Tighten the six bolts evenly
without distorting flange. Wile tight-
ening bolts, test for freeness by
hol di ng out put shaft and turning main
shaft.

NOTE: Revol ve output shaft to facili-
tate meshing planet gears with drum
internal gear.

Just start five rear bearing retainer to case FI GURE 192—nstal ling Front Punp and
attaching bolts with | ock washers. Al so start Front Drive Gear
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Align locating counterbore in punp cover
with counterbore in case. Install punp cover
| ocati ng washer in counterbore (Fig. 193).

LEaN
v

LOCATING WASHER

FI QURE 193—Punp Cover Locating Washer
Install ed

Install two front punp attaching bolts and
tighten bolts to 10-12 foot pounds torque.

Install the bronze, then steel thrust washer
over planet carrier, against front end of
drive gear. These washers were tied together
during di sassenbly.

Install snap ring holding thrust washers in
place (Fig. 194).

i 2, o BROMNZE WASHER SMAP RING PLIERS

r

' STEEL WASHER _-—%

e

-

FI GQURE 194-+nstalling Front Drive Gear
Snap R ng

Install open type snap ring in groove on nmain
shaf t

Check End Clearance of Main Shaft

Install main shaft end play guide J-2587
over main shaft and front planet carrier to
support mai n shaft.

Set up dial indicator on transm ssion case
using tool J-1465 (Fig. 195)
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FI GURE 195-€hecking Main Shaft End Pl ay

Insert screwdriver between front clutch
drum and center bearing cap holding the
front planet unit forward.

Move main shaft back and forth (Fig.
195). End clearance should be .004" to
.018". Be sure to get just float. Do not
pul | far enough to conpress clutch rel ease
springs.

NOTE: If end clearance is outside
limts, di sassenbl e and i nst al
correct selective washer

Renpbve screw driver from between front
clutch drum and center bearing cap
Renove di al indicator.

Install Governor and Rear Pump Assembly

Position the large round governor weight
to the front of transmission and |ocate
one reverse drive flange attaching bolt up
to provide clearance for punp and gover nor
assenmbly to slide into transm ssion case

(Fig. 196).
Slide the punmp and governor assenbly
into position in case and install and

tighten two attaching bolts and |ock

washers 15 to 18 foot pounds torque.
Check Governor Runout
Install dial indicator and check governor

runout at tower about 1/4" fromthe end of
t he governor (Fig. 197).

Runout should not exceed .005". |If
runout exceeds .005", renobve governor
assenbly and check runout of governor

drive flange whi ch should be | ess than . 002"
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FI QURE 196—+nstal | i ng Gover nor
Punp Assenbly
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and Rear

BEACKET AMLD
ATEACHING BOATS

FI QURE 197—€hecki ng Gover nor

Runout

If flange is within .002", rotate governor

180°, assenbl e and recheck.

If governor does not exceed
further correction is required.
runout still exceeds .005" after

. 005", no
If governor
this check,

it will be necessary to change the governor

flange or rear punp assenbly.
Install Parking Brake Bracket Assembly
Renmove parking brake paw suppor

case. This bolt was previously
assure alignment of threads.

t bolt from
installed to

Install parking paw into position in case and

let pawl slide down in case. Do
par ki ng brake paw support bolt at
Pl ace parking brake bracket over

not install
this tine.
end of the

|
FARKIMNG BRAKE
B BRACKET AMD
GONVERMNOR OHL
NN DELIVERY SLEEVE

FI GURE 198—+nstal l'i ng Parking Brake
Bracket Assenbly

governor and press gently (Fig. 198).

Install the two attaching bolts with the
par ki ng bl ocker piston pin retainer on the
| ower bolt (Fig. 199).

FI GURE 199—Par ki ng Bl ocker Piston Pin
Ret ai ner

Tighten assenbly to case; then [lift
parking paw in position and install the
parking paw pivot bolt. Install two oil
delivery pipes and spring.

Install governor aligning tool J-4731 in
pl ace as shown in Figure 200.

The aligning tool should rotate freely
and the governor should rotate freely as
much as gear back lash will permit. Rotate
out put shaft 1/4 turn and check governor
and tool again for freeness. |f binding,
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FIGURE 202—Installing Pressure Regulator
Reverse Oil Pipe

SR e = = > =gl

| oosen bracket and/or rear punp and adjust to FI GURE 203—Pressure Regul ator Assenbly
gi ve free novenent.

Recheck governor each 1/4 turn for a
conpl ete revolution. Renove tool J-4731.
Install the reverse clutch oil delivery pipe.
NOTEE Refer to Mnor Services and
Repairs for disassenbly, inspection and ,
assenbl y of parking brake bracket assem ~ Wth pressure regul ator valve assenbl ed
bly. into spring, locate valve on seat in front

punp (Fig. 204).

FI GURE 200—checki ng Gover nor Al i gnrent

lator plug gasket with the seam
toward t he t hreaded end of the plug.

Install Control Valve Assembly

Install the control valve assenbly on the two
oil delivery and the reverse clutch pipes
(Fig. 201).

\.. .

FI QURE 201—+nstal ling Control Val ve
Assenbl y

Install the pressure regul ator reverse oil
pi pe (Fig. 202).

Install Pressure Regulator Assembly

Pl ace new gasket over pressure regul ator plug. FI GURE 204—-+nstal ling Pressure Regul ator
NOTE: Be suretoinstall the pressure regu- Assenbl y
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Apply pressure on regul ator plug and tighten
transm ssion case to 40-50 foot pounds torque.

Front and Rear Servos

Install the front punp delivery pipe in front
punp body (Fig. 205).

1. Front Punp Celivery P pe

FI GQURE 205—+nstal ling Front Punp
Delivery Sl eeve

Install rear punp discharge pipe in hole in
rear punp. Position front servo with piston
stem in socket on end of front band; place
servo on front punp delivery pipe and insert
rear punp discharge pipe in servo and | ower
to case (Fig. 206).

FI GQURE 206—+nstal ling Front Servo and
Rear Punp D scharge Pipe

Enter front servo attaching bolts and |ock
washer approxi mately two or three threads.

Install rear servo by entering transfer
pi pe into rear servo body and install two
rear servo attaching bolts. Tighten both
front and rear servo bolts and torque to
23 to 28 foot pounds torque (Fig. 207).

e
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FI GURE 207—+nstal ling Rear Servo

Adjust Front Band

from front servo
socket. Loosen
gauge J-1693

Renobve the pipe plug
using a 7/16" six point
"hex" adjusting screw of
until approximately 1/8" of threads are
exposed above gauge body. Install gauge
tightening by HAND ONLY (Fig. 208).

-

FI GURE 208-Adj usting Front Band

Tighten the "hex" adjusting screw with
fingers until the stemof gauge is felt to
JUST touch piston in front servo.

NOTE Before tighteni ng adj usting screw,
be sure band is centered on drum

Using a wench, tighten the "hex"
adjusting screw five conplete turns from
the point where it was felt, by hand, that
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the stem JUST touched the piston.

Tighten front band adjusting screw until
knurled washer on top of the band adjusting
gauge is just free to turn.

Hol d band adjusting screw and tighten band
adj usting lock nut securely to 40 to 50 foot
pounds tor que.

Loosen "hex" adjusting screw at |east five
full turns and renove gauge. Install and
tighten pi pe pl ug.

Adjust Rear Band
Wth rear band centered on drum tighten band

adj usting screwuntil actuating | ever contacts
face of gauge J-5071 (Fig. 209).

FI QURE 209-Adj usting Rear Band

CAUTION Do not go beyond adj ustment.
If adjusting screw is accidentally
turned beyond adjustment, |oosen two
or three turns and repeat adjustnent.

Hol ds band adj usting screw and ti ghten adj ust -
ing screw lock nut to 40 to 50 foot pounds
t or que.

Install Side Cover and Quter Shift Lever

Pl ace a new gasket on side cover and retain
in place with petrol atum

Position side cover and gasket assenbly over
manual shaft.

Install side cover and gasket assenbly over
manual shaft.

Install side cover attaching bolts and
washers with new COPPER WASHERS on | ower bolts
finger tight. Shift cover to centralize nanual
shaft in hole and tighten bolts 10 to 12 foot
pounds t or que.

Install outer shift lever. Tighten clanp bolt
10 to 13 foot pounds torque.

NOTE Throttle control |ever (outer) was
renmoved fromthrottle shaft at the tine
the transmssion was renoved from the
car. Throttle control |ever should be
installed on shaft after the transm s-
sion is installed. This wll prevent
accidental Iy bending the |ever.

Ingall Trangmisdon Oil Screen and Pan

Install front punp intake pipe and slide oil
screen over front punp intake pipe and position
over rear punp intake pipe.

Place new oil pan gasket
case.

Position oil pan over gasket.

Start attaching bolts with lock washers to
line up pan. Then tighten bolts 10 to 13 foot
pounds t or que.

Install new oil pan drain plug gasket and
tighten plug 35 to 45 foot pounds torque.

NOTE:  Soak new gasket wuntil it is
sufficiently pliable to install on drain
plug and allow to dry. Do not enlarge
hol e of gasket.

on transnm ssion

Ingall Flywhed Housngand TorusMembers

Posi tion flywheel housing on front of transm s-
sion and install attaching bolts and |ock
washers. Tighten 40 to 50 foot pounds torque.

Position the oil seal ring in the punp cover
so that the gapintheringis at the top at the
tine of installation of the torus cover. This
wll prevent the possibility of ring breakage
when cover is installed.

Apply a light film of lubriplate to the
outside cover hub and install torus cover on
splines of front drive gear. Push cover evenly
without rocking to prevent danage to oil seal
and ring.

Install drive torus on splines of
pl anet carrier and install snap ring.
Install driven torus, check val ve and spring on
nmai n shaft.

Move shift lever into reverse position.

Install a NEWnai n shaft nut |ock plate (pl ace
projection over flat on torus hub) and install
main shaft rut. Tighten 50 to 60 foot pounds
t or que.

Bend | ock plate up agai nst nut.

Install plug between band adjusting screws.

front

INSTALLING HYDRA-MATIC TRANSMISSON

Thoroughl y cl ean face of flywheel.
M ace a new gasket on face or in groove of
f1 ywheel .
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To provide a good seal, it is very inportant
that the gasket be in perfect condition and
that the flywheel be free of any burrs. Gasket
should be held in place with petrolatum Do
not use shellac or any other sealer.

Line up flywheel dowel pins in relation with
dowel pin holes in torus cover.

Lift transmission into position with a hydrau-
lic floor jack with tool J-2808 attached and
with handle to the rear of car.

CAUTI ON: Tool J-2808 nust be securely fastened
to jack pad to prevent slipping

NOTE: Wiile lifting transm ssion, guide nain
shaft pilot into pilot bushing.

FI QURE 210—Fransni ssi on on Tool J-2808

Push transnmission forward, guiding the
al i gning sleeves of the flywheel housing into
the corresponding holes in the rear engine
pl ate, and the dowel pins of the flywheel into
the corresponding holes in the torus cover.
Install housing attaching bolts, |ock washers
and nuts. Install 30 torus cover to flywhee
bolts with | ock washers finger tight.

NOTE Torus cover to flywheel bolts are
alloy steel. No substitutes shoul d be used.

Tighten torus cover to flywheel bolts as
follows: Tighten two bolts adjacent to dowel s
12 to 15 foot pounds torque.

Tighten two bolts | ocated 90° fromdowel s 12
to 15 foot pounds torque.

Tighten all bolts in rotation 20 to 25 foot
pounds torque.

Tighten all bolts in rotation 30 to 35 foot
pounds torque.

Tighten torus cover and oil pan drain pl ugs.

Install flywheel housing bottom cover.

Install outer throttle control I|ever on
transm ssi on.

Install engine support cross nenber and
supports.

FI GURE 211-Fi ght eni ng Torus Cover to
FI ywheel Bolts with Torque Wench

Renpove Hydraulic jack.

Install the propeller shaft and univer-
sal joint to the output shaft and/or
connect the torque tube to the rear

bearing retainer.

Connect the control rod to
| ever.

Connect the throttle rod to the throttle
| ever. Connect the speedoneter cable and
housing to the transm ssi on adapter

Connect the hand brake cabl e and adj ust.

Install rear brake hose bracket.

Install oil filler tube and bracket.

the shift

Fill transm ssion with Hydra-Matic drive
fluid.
Follow instructions in "Mnor Repair

Section" listed under Fluid Capacity.

Test main line oil pressure. Refer to
instructions outlined in "Trouble Di agno-
sis and Testing." Install floor hole

cover, mat and accel erator pedal
Adj ust throttle control and shift con-
trol |inkage.

Ref er to instructions outlined in
"Adj ustnments with
Transm ssion in Car.

Renove car stands and road test car. Use

Hydra- Mati c Di agnosi s CGui de.



80 TECHNICAL SERVICE MANUAL

REPLACEMENT OF FLYWHEEL
Flywheel to Crankshaft Construction

The flywheel is held with six 1/2" special
bolts which are tightened dianetrically grad-
ually to 105 foot pounds torque.

A dowel pin is used to carry part of the
torque. This dowel pin is a press fit in both
the flywheel and crankshaft (Fig. 212).

APPLY PLIOBCHD 30

SEALING COMPOUMND - FLY'WHEEL

DOWEL

CRAMKSHAFT
FROT BUSHIMNG

USE SEALER OM
Rida OaLY

FIl GURE 212—Fl ywheel to O ankshaft
Gonst ructi on

When meking repairs, the dowel hole is
finish reamed and an oversize dowel is
installed after the six flywheel to crankshaft
bolts are tightened. Dowel s cannot be re-used
after renmoval, nor can another dowel be used
in the sane dowel hol e. This procedure renoves
scores and prevents oil | eakage. Special tools
are available for this procedure.

Ream dowel hol e for oversize (service) dowel
using tools J-2774-12, J-2774-14, J-2774-15,
J-2774-16, and J-2774-17 (Fig. 213).

CAUTION The bolts used for holding the
Qui de Bl ock, tool 1-2774-12, to flywheel
are not heat treated alloy steel and
shoul d be tightened only enough to hold
the block firmy to flywheel (45 to 50
pounds torque) .

Oil Leak at Flywheedl Seal, Dowel or Bolts

Wien inspection shows an oil leak to be
located at the flywheel to crankshaft seal,
dowel, or at one or nore of the flywheel to
crankshaft bolts (refer to Troubl e Diagnosis
and Testing), it will be necessary to renove
the flywheel and nake the foll owi ng repairs:

Rermove transni ssion assenbly.

Renove fl ywheel bolts, plates, and flywheel .
If flywheel does not cone off easily, a slight
prying action between front surface of fly-
wheel and bl ock may be necessary. Renove fly-

F GURE 213—tocati ng Reaner Qui de B ock

wheel to crankshaft dowel .

CAUTTON Do not hammer on flywheel in any
way so that it wll become danaged or
distorted. Protect torus cover gasket
surface fromnicking or burring.

Qean flange of crankshaft and mating surface
of flywheel by scraping. If available, "Acetone"
nmay be used as a sol vent for the Pliobond 30 seal
conpound.

CAUTION Do not scratch or nick these
sur f aces.

Apply a thin film(approxinately 1/2" w de) of
Aiobond 30 seal conpound on the surface of
crankshaft at bolt circle dianeter. Smwoth seal
conpound around toward outer edge and allow to
dry (approxi nately one ninute).

Install flywheel on crankshaft flange carefully
and enter all flywheel bolts through plates.
Tighten bolts dianetrically opposite in uniform
nanner to 105 foot pounds torque.

NOTE Care exercised to draw the flywheel
on evenly during this operation wll
prevent |eakage and excessive runout.

Mount dial indicator so stemor button rests on
torus cover gasket seal area and check flywheel
runout. Runout should not exceed .005" total
indicator reading (Fig. 214).

INSPECTION OF TORUS COVER

I nspect inner and outer dianeter of torus cover
oil seal hub for score narks.
I nspect grooved gasket surface for nicks or burrs.
Two conti nuous ridges shoul d appear on the sealing
surf ace.

I nspect the splines of hub for wear or damage.
Check torus cover hub runout as follows:
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FI QURE 214—¢checki ng Fl ywheel Runout

Assenble the torus cover to the flywheel
using four bolts evenly spaced.

Assenble a dial indicator to a hol ding tool
so the stemor button contacts the hub of the
torus cover (Fig. 215).

FI GURE 215-€hecki ng Torus Cover Runout,
Tool and Indicator Can Be Munted
for Reading Underneath Car if
Desi red

Rotate the engi ne and observe the runout which
nust not exceed .005". Repl ace torus cover.

DIAGNOSISAND TESTING
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HYDRA-MATIC DIAGNOSISGUIDE

The Hydra-Matic D agnosis Quide (Fig. 216)
provides a uniform and systematic trouble
di agnosi s whi ch i s both accurate and t hor ough.

The D agnosis Quide Sheet is to be used for
noti ng mal functi ons while actually driving the
car.

Following is a conplete breakdown of the
legend and should be followed in sequence
after the diagnosis has been conpleted. For
exanpl e: No. 4-3 forced downshift—ae find the
possi bl e cause to be B-2, B-3, G1, and Q3.
The sequence then is as foll ows:

B-2 Throttle Linkage too Long

B-3 CQuter Throttle Lever Bent

G1 Valves Sticking in Control Valve
Assenbl y

Q3 Cear Set Failure Locking Front Unit
in Drect Drive

3y following the operations in the order as
listed will prevent performng a major repair
where only a ninor repair would correct the
nmal functi on.

DIAGNOSISAND TESTING

The procedures contained in this section
are for wuse when testing a Hydra-Mtic
equi pped car for standard performance.
Sel ect the test required and performit in
the manner recomended. This will lead to
an accurate diagnosis of the trouble and
m nimze the need for a conpl ete di sassem
bly of the transm ssion. Transm ssion
fluid level nust be checked and Hydra-
Matic fluid added, if required, before any
tests are conduct ed.

Stall test vehicle to check engine
performance and any sign of transm ssion
sl i ppage.

Drive the car in each range and through
all shifts including forced downshifts
observing any irregularities of transm s-
sion performance. It is inportant to note
pressure readi ngs throughout the test run.

Make a record of malfunctions observed
on Di aghosi s CGui de Check Sheet.
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FIGURE 216—Hydra-Matic Diagnosis Guide
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LEGEND FOR HYDRA-MATIC
DIAGNOSISGUIDE

RRBBR>
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—Engi ne idle.

—Fhrottle |inkage too short.

—Fhrottle |inkage too | ong.

—Quter throttle | ever bent.

—Fhrottle |inkage bi ndi ng.

—Bands shoul d be adjusted externally to factory
speci fications. Cccasional ly a transni ssion may
be encountered that will not take a good external
adj ustmment. If atransnission with nornal pres
sure shifts roughly after a |linkage and external
band adj ust nent, the bands shoul d be adj ust ed

internally.

—Adj ust bands by the internal nethod.

—A broken front band will cause loss of drive in
all positions except where second speed start is
normal . A broken rear band will cause | oss of drive
in all positions except reverse.

—Adj ust nmanual |i nkage.

—check line pressure in all ranges. See manual for
test procedure and specifications. Watch pressure
thru conplete shift pattern.

—Check line pressure in reverse. Excessive pressure
loss may be caused by nissing or mspositioned

pressure regul ator reverse oil pipe, or reverse
cl utch pi pe.

F1 —Pressure loss in reverse nay be caused by the
reverse booster plug nissing or sticking in the
pressure regul ator assenbly.

F2 —Pressure regulator sticking will cause |oss of or
extrenely high pressures-renove regul ator valve
and run engine at idle speed not over 30 seconds
to flush circuit.

Gl —Valves sticking in control val ve assenbly.

@ —nternal leak in control valve assenbl y—possible

| oose screws or mating surfaces require | apping.

&3 —ncorrect nodel val ve body assenbled to transnis-
si on.

&4 —Passages notmachinedin control vaveassembly. G5 —

Improperly assenbl ed control val ve assenbly.

HL -6 | passage | eak i n parking brake bracket (possibly
m ssing plug). Check with air pressure.

H2 —Reverse bl ocker piston sticking in parking brake

br acket .

H3 —Parking paw actuating crank bent on parking brake

br acket .

HA  —Parki ng bl ocker piston sticking.

11 —Valves sticking in governor or inproper valve

travel .

12 —©overnor oil delivery pipe | eaking at connecti ons.

13 —ncorrect nodel governor assenbl ed to transm ssion.

14 —nternal |eak in governor.

15 —Broken governor ring.

J —tine exhaust valve sticking or |eaking. The line
exhaust valve is located in the front servo valve
body.

K1 —conpensator leak in front servo, between case and
servo, or at rear servo conpensator pipe connec-
tion. Check for leak with air pressure.

K2 —teak in front servo rel ease passage. Check with
air pressure.

K4 —teak between front servo val ve body and front servo.

K5 —Front servo by-pass apply passage not drilled
t hr ough servo body.

K6 —4-3 downshift val ve stuck in closed position.

K7 —4-3 downshift val ve stuck in open position.

K8 —©ver-run control valve sticking.

K9 —Front servo apply piston sticking. K10—
M salignment of front servo sleeve to servo body.
Kll—teak in front of servo apply passage.

L1 —Conpensator passage |leak in rear servo. Check with
air pressure.

L2 —teak in 1-2 oil passage to exhaust valve in rear
servo.

L3 —teak in rear servo rel ease passage. Check rel ease
passage with air pressure wth servo nounted
on case. Make certain servo applies and rel eases
freely without tendency to stick or chatter.

L4 —Broken or msaligned rear servo check val ve.

83

L5 —Rear servo exhaust valve sticking open
(possi bly caused by mi saligned gasket).

L6 -Rear servo sticking when applying.

L7 —Rear servo check valve misaligned or orifice

hol e undersi ze.

L8 - Rear servo exhaust val ve sticking cl osed would
retard servo application.

L9 -G | passages not drilled or
in servo body and or accumul at or
with air pressure. Refer to
identification of passages.

M —covernor drive flange off position or rear
punp m sposi tioni ng governor in parking brake
bracket. M2 —Rear punp inoperative.

N1 -Steel locating ball missing frombronze rear
punp drive gear allowing gear to slip on
reverse carrier. Condition nmay only be appar-
ent when transm ssion is hot, allow ng bronze
gear to expand.

N2 —teaking reverse piston seals wll
slipping and pressure loss in reverse.

N3 —Reverse cone sticking wll result in no

i nter-connect ed
body. Check
manual for

al | ow

forward drive after reverse application. Free
up and burnish in cone by driving car.
01 —Jorus check valve sticking or damaged.

Refer to manual for checking excessive drain
back after engine is shut off.

P1 —Slide sticking (Vane Type Punmp) w Il cause
intermttent low and high pressures or
conplete | oss of pressure.

QL —+ncorrect nunber of clutch plates, release
springs or wong annul ar pistonin front unit.

@ -Front unit annular piston seals or expanders
damaged.

@B —Cear set failure locking front unit in direct
drive.

4 —Annul ar piston sticking in front unit.

R1 —+ncorrect number of clutch plates, release

springs or wrong annul ar piston in rear unit.

R2 —Rear unit annul ar piston seals or expanders
damaged.
R3 —Annul ar piston sticking in rear unit.

51 -Loose bearing cap bolts in case allow ng | eak
between oil delivery sleeve and cap. Check
for leak at this point by applying air
pressure to front and rear clutch apply
passages in case after renmoving valve body.
If aleak exists with cap bolts at reconmended
torque, dress down cap to provide snugger fit
to oil delivery sleeve.

S2 —O | passages not drilled or inter-connected
in case. Renpbve valve body and air check all
case passages. Refer to nmanual for identifi-
cation of case passages.

S3 —Broken ring—eil delivery sleeve.

FOLLOW THE INSTRUCTIONSOUTLINED
AND PERFORM A COMPLETE DIAGNOSIS

Remenber

75% CF ALL TROWBLES CAN BE GORRECTED BY EXTERNAL
ADJUSTMENTS AND A L LEVEL —OvER 85% OF REVA NDER
CF TROWBLES CAN BE QCRRECTED WTH THE TRANSM SSI ON
IN THE CAR

Test Route

A predetermined test route shoul d be established
to save tine and permt conparison of different

cars over the sane route. Were possible, the route
should be laid out to include a hilly section to
test for open throttle wupshift, slippage and
throttle downshifts, a level section for testing
for noi se. Wen a chassi s dynanoneter is avail abl e,
it my be used as a substitute for the road test.
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"Stall" or Torque Test

A "Stall" or Torque test nay be made to
determ ne engi ne and transni ssion perfornmance
This test must be used wi th nmoderation because
considerable strain is exerted on the drive
line, differential gears and axles. To perform
"Stall Test," proceed as foll ows:

Sart engi ne and warmup t o operati ng t enper at ure.

Connect el ectric tachometer.

Set hand brake lever tightly and apply foot
brake firmy.

Pl ace selector lever in "D' position.

Depress accel erator pedal to floor.

Action has placed transmission in first
speed. Brakes are applied, therefore, the car
cannot nmove. pening the throttle and speedi ng
up the engine is conparable to slipping a
nmechani cal clutch, as the driving torus is
turning and trying to turn the driven torus
which is held stationary by the transm ssion
being in first speed and brakes | ocked.

The engine will speed up until the friction
created between the torus nenbers equals the
power output of the engine. Engine speed will

denote efficiency and should conpare to
specifications outlined in the diagnosis
gui de.

If engine RPMis less than the low linmt,
the engine is in need of a tune-up.

NOTE: | f
tied up,

transmssion front unit is
low engine RPMw || result.

I f engine continues to speed up to approxi-
mately 350 RPM above the high limt, it
i ndi cates that bands are not hol di ng properly
or that there is slippage in fluid coupling
due to mssing check valve, damaged torus
nmenbers, or defective front punp cover oil
seal ring.

CAUTION Extrene care must be used in
making this test. NEVER HOLD THROITLE
CPEN MORE THAN ONE M NUTE. | f engine
speeds up to 350 RPM over specifica-
tions, close throttle imrediately to
avoi d possi bl e damage to transm ssion.

Sonetimes it is desirable to know whi ch band
is slipping. After nmaking test with selector
lever in "D' position, place lever in "R'
position and test again. If slippage still
occurs, fault is with front band or both. If
sl i ppage does not occur, then all slippage is
in the rear band.

Check Causefor Slipping Under
" Stall Test"

Set hand brake lever tightly.
Start engine and run at
to 20 MPH for approximately 11/2 mnutes.
Then, with engine IDLING selector lever in
"N'" range, check the fluid level in the
t ransm ssi on.

a speed equival ent

See that
i ndi cator.

After level has been checked, shut off engine
and wait 10 nminutes. Recheck fluid level wth
engi ne shut off. If after 10 mnutes, the fluid
I evel inthe transm ssion has not rai sed nore than
1/2 inch, the driven torus check valve is
operating satisfactorily.

If check valve is operating satisfactorily,
adj ust bands and test car using D agnosis Quide.

flud is at the Full mark on the

LOCATING HYDRA-MATIC DIFFICULTIES
WITH AIR PRESSURE

Time can be saved in determining the cause of
difflculty with all guess work elimnated by using
the air pressure nethod described herein before
the HydraMatic transnission is di sassenbl ed.

After a transnission overhaul, this nethod can
also be used to make sure the unit is operating
properly prior to reinstallation.

The test can be nade on the car by renoving the
foll owing parts:

Bottomoil pan and screen.
S de cover.

Gontrol val ve assenbl y.
Reverse clutch oil pipe.

Apply approxi nately 80 pound air pressure, wth
an air hose nozzle that will fit into the oil
holes, and check each passage and unit for
possi bl e | eakage in the fol |l ow ng sequence (Fig.
218) .

Ar pressure applied to Item9, should actuate
the front clutch. As pressure is applied inter-
mttently', the novenent of the clutch piston
shoul d be audi bl e and can be felt with a free hand
by holding on to the drum I|f an abnornmal anount
of air escapes around the oil delivery sleeve
area, another check at this point nust be nade
after the servo is renoved to observe nore clearly
the exact point of |eakage; |ook for a broken or
damaged oil delivery sleeve ring. If a MST CF
AL IS NOTED FROM THE INSIDE OF THE FRONT UINT
DRUM ASSEMBLY, acconpanied by the escape of a
large amount of air, it is probably due to a
faulty front clutch annular piston seal. |If
| eakage is noted fromother drilled passages in
the side of the case, while pressure is applied,
this indicates a faulty transmssion case or oil
delivery sleeve allowng pressure to by-pass
bet ween passages.

Ar pressure applied to passage (6) should
activate the front servo and apply the band with
no unusual escape of air. There should be no
| eakage of air at the area around the flat surface
of the servo body that rests on the case. A slight
leak fromthe oil hole (11) and the 4 to 3 val ve
exhaust hole is permssible. Hwever, aleak from
hol e (11) shoul d not be an open bl ow by, but only
the amount that woul d | eak past the servo apply
pi ston ring gap.

Appl yi ng pressure at passage (11) wll not actuate
the servo because the apply pistonis held in the
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REAR BAND
RELEASE

1

EXHAUST PORT
FOR WALVE BODY

o |

G 1to 43 MAIN LNE
VALVE PUMP FEED

COMPENSATOR
TO FRONT AND ;
REAR. SERVOS

REAR CONE
CLUTCH APPLY

REAR CLUTCH
APPLY APPLY

; FROMT BAND APPLY

FRESSURE TO
TOP OF BASE
o FOR GAUGE

FRONT CLUTCH

FIGURE 218—Location of Oil Hole Passages

rel ease position by the retracting spring. There
shoul d be no unusual escape of air between the
servo body and transni ssi on case or fromany ot her
passage on the side of the case except possibly a
snal | anount from passage (6).

To test the governor, apply air pressure into
passage (4). Aleak around the 4 to 3 valve wire
retainer is normal. No air shoul d escape between
the servo body and transm ssion case or fromany
other passage on the side of the case except
possibly a small anmount from passage (6).

Ar pressure applied to passage (2) should
rel ease the rear band. Asnall amount of air wll
escape between the piston ring gap, but this woul d
not indi cate enough | eakage to af fect normal servo
operation. No great anount of air shoul d escape
bet ween the servo body and case. A srmall |eak at
passage (1) is normal, but there should be no
| eakage fromany other passage.

Air pressure applied into passage (8) should
actuate the rear clutch. If pressure is applied
intermttently, novenent of the clutch piston
shoul d be audi bl e and can be felt with a free hand
holding on to the drum If a large anount of air
escapes around the oil delivery sleeve area,
anot her check nust be made at this point after the
servos are renoved to observe nore clearly the
exact point of |eakage. If amst of oil is noted

fromthe inside of the rear drumunit, acconpa-
nied by an escape of a large anount of air, it
is probably due to a faulty rear clutch annul ar
piston seal. If any |eakage is noted from ot her
drilled passages inside of the transnission
case, while pressure is applied at point (8) ,
this is an indication of a faulty transm ssion
case, oil delivery sleeve, broken or damaged oil
delivery sleeve ring allowing pressure to
by- pass between oil passages.

To test the conpensator between the front and
rear servos, apply pressure at passage (1) . This
shoul d actuate the rear servo to tighten the rear
band which is applied by spring pressure and
shoul d actuate the front servo to apply the band.
Very little air should leak fromthe front or
rear servos, or any other passage on the side of
the case except that which mght escape between
the piston ring gaps.

Totest the main line punp feed, apply pressure
to passage (5). This wll result in a large
anmount of air blowing out fromthe side of the
front drumassenbly. This blowby is enitted from
the rear side of the front punp and i s consi dered
nornal . Wen applying pressure at point (5),
observe all other passages on the side of the
case for the slightest amount of escaping air or
oi | bubbl es which woul d be an indication of an
i nterconnecti ng passage due to a faulty case.
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Apply air pressure into passage (10) to test
the pressure gauge hole to the top of the
case. No |eaks should occur. Should any air
escape, this would indicate faulty connecting
passages.

A conpl ete blowby to the inside of the case
should occur while applying air pressure to
the exhaust port for the valve body hole (3).
Any obstruction in this passage will cause
poor shifting conditions.

Apply air pressure to passage (7) to test
the reverse cone clutch. This shoul d actuate
the reverse cone clutch with no unusual escape
of air. By applying pressure intermttently,
novenent of the reverse internal gear can be
felt as the coneclutchis appliedandrel eased.

Applying air pressure to passage (12) should
actuate the rear servo exhaust valve. Insert
and hold a small rod through the hole at the
exhaust val ve. Wien applying air pressure the
val ve shoul d nove the rod in and out.

TESTING "MAIN LINE" OIL PRESSURE

Use Pressure
checki ng oi
t ransm ssi on.

To check the oil pressure proceed as foll ows:

Renove accel erator pedal and front conpart-
nent nat.

Rermove floor hol e and adj usting cover.
Renove pipe plug from transmi ssion case
(between band adj usting screws) Use '1/46"
si X poi nt socket.

Checking Gauge J-2540 when
pressure in the Hydra-Mtic

Install pressure gauge and thoroughly warm
transmission oil to approximately 150° to
200°F

Wth engine running at approxinately 490 to
510 (Ranbl er 4501 RPM note pressure indicated
on gauge with selector lever in N D4, D3
and L, positions. Pressure should be 60 S.I
mninum (60 P.S. 1. naxinum in all ranges )
except reverse which coul d be
hi gh

NOTE: Wen selector lever is nmoved to
reverse, pressure will norentarily drop
bef ore the hi gher pressure reading.

If pressure checked satisfactorily, place
selector lever in reverse position and apply
foot brake. Accel erate engi ne to approxi nately
half throttle. Pressure should increase to at
| east 125 pounds.

Perform Zero Throttle Pressure Test
by Road Test

Depress accel erator pedal to give car over 30
MPH i n 4th speed.

Gose throttle and note pressure gauge
reading when car speed drops to exactly 30
MPH Pressure should read not |ess than 60
S.1. and increase 20 S.1. as throttle position
is changed fromzero to full throttle.

TESTING FOR FLUID LEAKS

Transmssion fluid | eaks can be divided into
two groups, those which can be corrected

W t hout renoving the transm ssion and those
which require its renoval. If a transm s-
sion fluid leak is detected, the follow ng
| ocati ons shoul d be checked.
The First G oup Includes:

Torus cover drain plug.

Si de cover bolts or pressure |line pipe

pl ug. Side cover at manual shaft seal

Ol pan bolts.

O 1 pan drain screw

Rear bearing retainer bolts and seal.

Pressure regul ator plug gasket.

Fluid | eaks at any of the above points

are easily located and should be

corrected no matter how slight they

my seem

Fluid Leaks That Require Renpval of the

Transmi ssion from the Car Include the
Fol | owi ng:

Crankshaft to flywheel seal, dowel,

and bolts. Flywheel to torus cover

Danper rivets in torus cover

Front oil punp cover screws.

Front oil punp cover casting (sand
hole). Front oil punp cover oil seal
Front oil punp cover oil seal rings.
Front oil punp cover to transm ssion

case. Sand hole in transm ssi on case

Check for Fluid Leaksat Torus Cover
and Flywhedl

Run engine until transmission fluid is at
operating tenperature.

Renove flywheel housing bottom cover.

W pe fluid fromflywheel and torus cover

Place a clean piece of paper under
fl ywheel and transm ssion.

Start engine and run at
800 RPM for two m nutes.

St op engi ne and exam ne paper for fluid
| eaks.

Fluid leaks, if present will be indi-
cated by a fine spray on the paper usually
directly in line with the |eak.

approxi mately

Locating Fluid Leaksat Torus Cover
and Flywheel

If fluid leaks are indicated, examne
fl ywheel and torus cover for fluid. Fluid
on the front face of the flywheel indi-
cates a |l eak at the crankshaft to flywhee

seal, dowel, or bolts. Renbve transm s-
sion, renove flywheel, replace seal
flywheel and dowel as outlined in Repair
Secti on.

NOTE: Do not confuse an engi ne oi
| eak at the rear main bearing with
a flywheel fluid |eak.

Fluid on the torus cover may be comng from
the front cover oil seal rings, the front
cover oil seal or danper rivets.

If thereis no fluid on either the flywheel
or torus cover, the leak is at torus cover
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to flywheel.

Tighen all bolts to 30 foot pounds torque
and if leak continues, it is due to a broken
gasket or insufficient or danaged sealing
surface on the flywheel or torus cover. |If
damage cannot be corrected, install new parts.

If all parts ahead of the front of the
transmssion are dry and fluid | eaks between
flywheel housing and transm ssion, the |eak
may be caused by:

Loose punp cover Screws.
Sand hol e i n punp cover.
Poor seal between front cover and case.

To correct above cause of |eak proceed as
follows: Remove transnission from the car.
Renove torus nenbers and rear flywheel housing
fromtransmssion. If a sand hole is present
in punp cover casting, replace conplete front
punp assenbly.

Locating Oil Leaksin Reverse System
Check reverse booster oil circuit in the

pressure regul ator.

Renove pressure regul ator val ve and di sas-
senbl e. I nspect reverse booster plug for
ni cks, scores, and for free novement in
regul at or pl ug.
See that the reverse booster is not |oose
in the bore of the pressure regul ator plug
al | owi ng excessive oil to escape past it.
Check the oil passages in the pressure
regulator with air for obstructions or
| eaks.
Check pressure plug seal
danage or wear.

Check connecting passages between control

val ve assenbly and pressure regul ator.

Renove side cover and gasket.
Renove pressure regulator reverse oil
pi pe. Pipe should fit fairly tight into
val ve body and case. |nspect pipe to be
certain it does not | eak.
See that pressure regulator reverse oil
passage in case is unobstructed. Al so
apply air to the pressure regulator
reverse oil passage on the outside of the
case while blocking the opening in the
pressure regulator hole to be certain the
passage i s not | eaking.

Check reverse piston, piston seals and con-

necti ng passages to reverse pi ston. To positively

and gasket for
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locate a leak in the oil passages to the reverse

piston or in the reverse clutch piston or seals

proceed as fol | ows:
Renove pressure regul ator reverse oil pipe if
it
has not previously been renoved.
Renove four valve body to case attaching
bolts. Side valve body forward far enough to
allow removal of the reverse clutch pipe.
Check to see that clutch pipe fits properly in
case and val ve body does not leak. If clutch
pipe is found to be satisfactory apply air
pressure at hole in transm ssion case where
clutch pipe was renmoved. "Air pressure to be
80 pounds mninum" Apply sufficient air to
actuate the reverse friction clutch cone to
engage the reverse internal gear. Wen the
reverse friction clutch cone has been applied
there will be a slight forward novenent of the
reverse gear. If the reverse unit is satisfac-
tory there will be a very slight |eakage of
air into the transnission case from the
reverse unit. Check to determine if the rear
bearing retainer to the transnission case
attaching bolts are tight, and that there is
no air |eak between the retainer and transm s-
sion case faces. If the reverse unit engages
properly as above, the trouble nust be in the
reverse unit of the transnmission. If pressure
is still below specifications the trouble is
nost probably in the valve body, pressure
regul ator, or connecting passages.
If trouble is isolated to the reverse unit, it
w Il be necessary to renove the transm ssion
fromthe car to correct it. Wth the transms-
sion on the bench, renove parking brake
bracket, rear punp and rear bearing retainer.
Compl etely disassenble the reverse wunit.
Renove the reverse clutch piston seals.
Inspect oil passages and inner and outer
clutch piston sealing surfaces. Check reverse
clutch oil passage in the case with air to be
certain it is not blocked and does not | eak.
Check control val ve assenbly.
If no defect has been found by the foregoing
procedure, the leak or nmal function i s probably
in the val ve body. The val ve body assenbly can
be checked by replacing it with one which is
known to be good.

OIL LEAKS

Possible Points of Qil L eaks

Possible Cause

Front face of flywheel

O ankshaft to fl ywheel flange gasket, or bolts.
Rear main bearing

Gl around drain plug and inside of bell
housing in line with plug.

Loose torus cover drain plug.

Al on transmssion side of flywheel starter
gear teeth and inside of bell housing in |ine
with torus cover gasket.

Torus cover to flywheel bolts not torqued to
speci fi cati ons.

Damaged torus cover to flywheel gasket.
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Possi ble Points of G| Leaks

Possi bl e Cause

Al on torus cover streaked radially outward
and in- side bell housing.

Pin hole in torus cover (rare).
Loose torus cover danper rivet (rare).

Gl on torus cover and inside of bell housing
inline with front oil seal.

Broken oil seal rings in front punp or excessive
ring groove wear in torus neck |I.D
Excessive run-out at torus cover
naxi ) .

Danaged front oil seal.

neck—. 005"

Al on torus cover and/or front face of
transm ssi on case and inside of bell housing.

Porous or cracked front punp cover.

Loose fit or poor seal of front oil seal in punp
cover.

Front punp cover attaching screws not torqued to
speci fi cati ons.

Gl on front face of transm ssion case.

Front punp cover not sealing in case. Caused by
insufficient chanfier at punp bore in case, or
mssing "0" ring.

O acked or porous transnission case front face

FIGURE 219—Pointsto Check for Oil Leaks
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NOISE

OOCURS UNDER FOLLOAN NG GONDI Tl ONS

POSSI BLE CAUSE

Neutral and Al Gears Wenever Engine i s Running

Front Gl Punp

Neutral, 1st and 2nd Gears Only

Rear Lhit Planetary Gears

Neutral, 1st, 3rd, and Reverse Gears nly

Front Lhit P anetary Gears

Reverse Gear, Acceleration Only

Reverse Lhit P anetary Gears

Reverse Gear, Deceleration Only

Rear Lhit Planetary CGears

Metallic Scraping at Front of Transnission

Excessi ve End Pl ay Torus Menbers

Qonstant and Loud FHutter in Pressure Regul ator

Front Servo G| Hole Plug Mssing

Val ve

Front Punp Suction Pipe Loose or Seal Danaged

TESTING FOR NOISES

Hydra-Matic transmssions are relatively quiet in
operation. However, they do nake a certai n anount
of noise, as well as any such unit when operating.
ne should becore familiar with these before
testing the transmssion. Tune the engine to run
snoothly before testing for noise.

Rear Unit Planet Gear Noise

Noi sy rear planet gears nmay be heard as a |ow
grow on idle which increases to a very high
pitched whine when engine speed is increased
(selector lever in neutral).

Test for Rear Unit Gear Noise
(Car Standing)

Drive car to a reasonabl e quiet spot. Sop car.
Move sel ector |ever into neutral position. Listen
for noise with engine idling. Accelerate engine
to higher speed. Rear planet gear whine wll
increase to a very high pitch as engine speed is
i ncr eased.

Test for Rear Unit Gear Noise
(Car in Operation)

Mbove sel ector level into L range position.
Drive the car until it shifts in 2nd speed.
Accelerate and decelerate in 2nd speed. Rear
pl anet gear noise wll follow car speed and if
present wll be very noticeable in second gear.

NOTE Qpen the front door and |isten. Rear
planet gear noise wll seemto be trans-
ferred down the propeller shaft.

Move the selector |ever back into the D range
position and agai n accel erate through the gears.
Rear planetary whine, if present, will be heard
in 1st and 2nd speed, and w |l disappear after
transmssion shifts into 3rd or 4th speed (rear
unit is then in direct drive).

NOTE Where no objectionable low grow in
neutral is heard while engine is idling and
only a very slight whine is heard when
engi ne speed is increased, which di sappears

when selector lever is placed in D range
position, no attenpt should be nmade to elininate
the slight whine.

The three units responsible for rear planetary
noi se are the center gear on the main shaft, rear
pl anet pinions on the output shaft and the rear
unit internal gear.

INTERMAL GEAR

—— PLAMET PIMKON GEAR

CENTER GEAR

H GRE 220—Rear P anet Gears

Front Unit Planet Gear Noise

Front unit planet gear noise is sinmlar to front
punp noise, but of a higher pitch. To test for
front planet noise, start the engine, place the
selector lever in D position. Start the car in
notion. If front planet gears are noi sy, whine
will be heard in first speed and di sappear after
transmssion shifts into second speed. The cause
is probably worn or nicked planet pinion gears,
center gear, front drive gear, worn pinion needl e
bearings, or thrust washers.

Rever se Planet Gear Noise

Reverse planet gear noise, if present, wll be
heard in
reverse, only when car is under ACCELERATI ON
In this case noise is in the reverse planet
assenbl y.
NOTE Due to the ratio of the reverse
gears and engi ne speed when accel erating
in reverse, it is doubtful that reverse
gear noi se w || ever becore obj ectionabl e.
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NOTE: Reverse noi se on DECELERATION Q\LY, is
caused by noisy rear unit planet gears (see
rear unit planet gear noise).

<%, FRONT DRIVE GEAR
PLANET PINION GEAR
CENTER GEAR

J

FI QURE 221—Front Pl anet Gears

PmNET PINIONS oy, i
REVERSE CENTER GEAR REVERSE IN‘fERNmEAﬂ

FI QURE 222—Reverse M anet Gears
Scrapi ng Torus Torus Menbers

Scrapi ng torus nenbers can be identified by a
netallic scraping at the front of transm s-
sion. If this noise is present it may be
caused by:

Mai n shaft nut not tightened.

Mai n shaft nut |ock plate broken or not bent
over. Ether one of the above conditions nay
pernit the driven nenber to strike the fly-
wheel .

Rear Oil Pump Noises(CrossDriveNois)

Rear oil punp noise may be heard as a high
pi tched whine rmuch |ike axle noise, but not
sensitive to throttle opening, drive, float
and coast.

REAR AL PUW VWHNE in nost cases wll be
heard at 20 to 30 MPH It is sel domheard bel ow
20 MPH Rear axle whine rmay be audible at
ot her speeds.

Testsfor Rear Oil Pump (CrossDrive) Noise

Drive the car to determne at what speed noi se

is heard.

After noise is first heard, increase car
speed approxi mately 10 MPH above the point.
Move sel ector lever to neutral, turn off the
ignition and coast down through the range in
whi ch noi se is heard.

NOTE Wth theignition off, the front oil
punp is not running. | f noise is still
present and was not sensitive to engine
speed, the noise is in the rear oil punp.

If there is any doubt between axle noise
and rear oil punp noise, the followng test
will elimnate the rear axle.

DO sconnect Torque Tube and propel | er shaft.

Pl ace selector lever in D range position.

Run engine to a speed where transm ssion
shifts into 4th speed.

If noise is in the rear oil punp, it wll
be heard approximately at same speedoneter
reading as when road testing the car. This
test definitely elimnates the rear axle.

I nspection of the bronze driver gear can be
made wit hout renoving transni ssion from car.
Renmove rear oil punp and governor assenbly as

described in Mnor Services and Repairs
Secti on.

Exam ne bronze gear for deep running
groove; renove and disassenble reverse unit

assenbly and repl ace the bronze gear.

TEST FOR BROKEN REAR SERVO
CHECK VALVE

Wien the rear servo check valve is broken,
the 3-1 shift is rapid and produces a severe
“clunk. "

Wth engine idling at 490 to 510 (Ranbl er
450) RPM nove sel ector |lever fromneutral to
the D range' position. A broken check val ve
will cause rapid rear hand application
causing the car to lunge forward.

Wth transmission cold, drive car to a
speed where transmission shifts into 4th
(direct).

Coast to a stop. Wen the transnmission is
cold, no objectionable "clunk® wll be
noti ceabl e during the 3-1 downshift.

Apply hand brake and foot brake.

Wth selector lever in D range, speed up

engi ne for approxinmately one mnute to heat
up oil in transm ssion.

Make the sane test as outlined in the third
and fourth paragraph of this subject. If the
3-1 shift occurs at above 7 to 2 MPH and is
severe, causing objectionable "clunk," a
broken rear servo accumulator check valve
spring is indicated.

No attenpt should be nmade to elimnate a

slight bunp felt only when the transm ssion
is cold and which disappears when the
transmssion is warm See "Replacenment of

Rear Servo Accumul ator Check Val ve" in "M nor
Servi ce and Repairs" Section. |If accumul ator
check val ve is not broken check tightness
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of rivet. If rivet is |oose repl ace val ve and ri vet
Check for free operation of plunger in body. If
sticky, free up plunger.

TEST FCR M SSI NG CR STI CKI NG TCRUS
CHECK VALVE

A missing or sticking torus check valve wll
cause the engine to speed up excessively when
starting away after the car has been standi ng.

Deternmine the effectiveness of the torus
check valve by checking the rate at which
fluid drains back fromthe coupling into the
transm ssi on.
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Set hand Brake | ever Lightly.

Sart engine and run at a speed equival ent to 20
MPH for approxinmately 11/2 nminutes. Then, wth
engine idling, selector lever in D range, check
the fluid level in the transmssion wth the oi
level indicator. See that fluid is at the "Full"
nark on the indicator.

After level has been checked, shut off engi ne and
wait ten mnutes. Recheck fluid level wth engine

RECOMMENDED TORQUE TIGHTNESSFOR BOLTS

to Rear Drum
Body
Body
Body
Body

I nternal Gear
Front Body to Inner
Quter Body to I nner
Rear Cover to Inner
Front Body Plate to
Rear Plate to Quter Body

Gover nor Bushi ng Retainer to Governor
Detent Retainer to Quter Val ve Body
Front Servo Assenbly

Torus Cover Drain

Case—Qi | Pressure Take-off

Front Servo Assenbly

Front Punp Cover to Body

I ntake Pipe to Front Punp

Body

Governor Body to Drive Flange
Rear Punp Cover to Body
Control Valve Assenbly to Case
Si de Cover to Case

Front Servo Body to Cylinder

Bl ocker Piston Retracting Spring to Bracket
Quter Throttle Lever

Torus Check Val ve Retai ner

Gl Pan to Case

Front Cover to Case

Drive Flange to Rear Drum

Rear Servo Spring Retainer to Body

Reverse Shifter Bracket to Case
Rear Punp to Case

Quter Shifter Lever

Torus Cover to Flywhee

Front Servo to Case

Rear Servo to Case

Rev. Int. Gear Support to Rear
Rear Bearing Support to Case
Center Bearing Cap to Case

Beari ng Support

shut off. The fluid level in the transm ssion
shoul d not raise nore than 1/2 inch. If nore than
1/2 inch, the check valve is not operating
satisfactorily and shoul d be repl aced.
Thr ead Tor que
Si ze Ft. Lbs.
#10- 24 3-4
#10- 24 3-4
#10- 24 3-4
#10- 24 3-4
#10- 24 3-4
#10- 24 3-4
#10- 24 3-4
#10- 24 3-4
1/ 8 Pipe 6-7
1/ 8 Pipe 6-7
1/ 8 Pipe 15-18
1/ 4 Pipe 6-7
1/ 4- 20 12-15
1/ 4- 20 10-12
1/ 4- 20 6-8
1/ 4- 20 6-8
1/ 4- 20 6-8
1/ 4- 20 10-12
1/ 4- 20 6-8
1/ 4- 20 6-8
1/ 4- 28 10-12
1/ 4- 28 6-8
5/ 16 -18 10- 13
5/ 16 -18 10- 13
5/ 16- 18 10- 13
5/ 16- 18 10- 13
5/ 16- 18 15-18
5/ 16- 18 15-18
5/ 16- 24 10-13
3/ 46- 24 30-35
3/8-16 23-28
3/8-16 23-28
3/8-16 28-33
3/8-16 28-33
7/ 16- 14 40- 50



TECHNICAL SERVICE MANUAL 93

Bol t |Rever se Anchor Support 7/ 16- 20 23-28

Band Adj usting Screw Lock Nut 1/ 2-20 40- 50

Ol Pan Drain Screw 5/ 8-18 35-45

Trans. Mainshaft Nut 7/ 8-16 50- 60

Pressure Regul at or 1-1/16 40- 50
Val ve Pl ug

THRUST WASHERS—SPECIFICATIONS, LOCATION AND PURPOSE

The foll owing chart covers the specifications, |ocation and purpose of the various thrust washers used
in the Hydra-Matic Transm ssion.

O. D

I.D. Thi ckness Mat eri al Location and Purpose

[ERN

. 812
1.822

[E=N

. 374 . 088 Steel — Bet ween the bronze washer in front of the

1.379 . 092 I.D. Front Unit Drive Gear and the snap ring on

t ang the Front Planet Carrier Internmedi ate Shaft)
behind the Drive Torus. Pur pose—J0 act as
a bearing surface for the bronze thrust
washer .

[N

. 822
1.815

[y

. 377 . 087 Bronze Between the front of the Front Unit Drive
1.384 . 091 CGear and the steel washer. Purpose—t takes
the forward thrust of the Front Drive Cear.

[N

. 910
1.917

1.377 . 087 Bronze Bet ween the rear of the Front Drive Gear and

1.384 . 091 the front of the Front Planet Carrier.
Pur pose—o0 take the rear thrust of the Front
Drive Cear.

Al so use—Between the rear of the Front Unit
Center Cear and the steel washer (with
|l ocating flat) on the Internediate shaft.
Pur pose—Jo0 take the rear thrust of the Front
Unit Center Gear.

1-15/ 16

1.374 . 088 St eel — Between the snap ring on the Front Planet
1.377 . 092 I.D. Carrier (I'nternediate Shaft), in front of
t ang the O | Delivery Sleeve and the bronze thrust
washer behind the Front Unit Center GCear.
Pur pose—f0 act as a bearing surface for the
bronze thrust washer.

2.872
2.878

1-15/ 16 . 087 Bronze Bet ween the rear of the Rear Unit Clutch Drum

. 091 and in front of the Rear Unit Cutch Hub.
Pur pose—fo0 take the rear thrust of the Rear
Clutch Drum and the forward thrust of the
Front Planet Carrier (lnternmediate Shaft).

Al so use--Between the rear of the Rear C utch
Hub and the front of the Rear Unit Center
Gear. Purpose—Fo take the rear thrust of the
Front Planet Carrier (Internmediate Shaft)
and the forward thrust of the M nshaft.
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THRUST WASHERS—SPECIFICATIONS, LOCATION AND PURPOSE (Continued)

2.247 1 . 055 Bronze Sel ective. Between the rear of the M n-

2. 253 . 059 shaft and the front of the output shaft.
Pur pose-To take the rear thrust of the
Mai nshaft.
(Note: Mainshaft end play is controlled by
this washer.)

2. 247 1 . 063 Bronze

2.253 . 067

2. 247 1 . 071 Bronze

2. 253 . 075

2. 247 1 . 079 Bronze

2.253 . 083

2. 247 1 . 087 Bronze

2.253 . 091

2. 247 1 . 095 Bronze

2. 253 . 099

2.591 1-11/ 16 . 087 Bronze Bet ween the steel washer in front of the

2.596 . 091 Reverse Center Gear and the Qutput Shaft.
Pur pose-To take the forward thrust of the
Rear Drum and I nternal GCear.

2-7/ 16 1.499 . 049 St eel Bet ween the front of the Reverse Center

1.504 . 052 Gear and the bronze thrust washer behind

the Qutput Shaft. Purpose-To furnish a
bearing surface for the bronze thrust
washer .
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GENERAL SPECIFICATIONS

Mai n Shaft End Cl earance .004"-. 015"
O Seal Rings Installed Gap .0005"-.010"
Except oil delivery sleeve rings .001"-. 007"

Rear Punp Drive Retaining Pin
Hei ght of peened end of pin must not exceed 070"

Transm ssi on Case Front Punp Cover
Wth gasket in place and punp assenbly installed in case, with attaching
screws Tight, front punp cover should protrude beyond front of case 003"-. 015"

Reverse |Internal Gear Backl ash
VWhen using tool J-2587 as per instructions indicator reading nust be . 016"-. 049"

Gover nor Runout
Governor runout, taken with governor, governor sleeve and oil control
val ve Assenbly Installed must not exceed . 005"

Gover nor Fl ange Runout
Fl ange runout, taken with the governor renpved, nust not exceed . 002"

Throttl e Lever Location

Wth throttle lever installed (draw bolt tight) and | ever noved to its

extreme rear position dinmension fromrear machi ned face of transm ssion

case to center of lever clevis pin hole Mist be (Use Tool J-2545A) 7/ 16/ 16" 1/ 64

Torus Cover Hub Runout
When nounted on Fl ywheel, Torus Cover hub runout must not exceed . 005"

Fl ywheel Runout
The facial runout of the gasket seal surface of the flywheel, when nounted
on crankshaft, nust not exceed .

Torus Menber C earance

Cl earance between Drive and Driven Torus nenbers when assenbl ed .036"-. 127"
does not
i ncl ude. 015"
facial runout
of torus
nenber s

Front Punp Pressure
See Testing Main Line Ol Pressure

O | Capacity and Change Interval

Drain oil pan and torus cover and refill—Hornet" 11 qgts., "Wasp" and

"Ranbler" 8-1/2 qts.

Drain, disassenble. assenble transm ssion and refill—=Hornet" 12 qgts.,

Wasp" and "Ranbler 9-1/2 qts )
Change transmission oil every 25,000 mles

Band Adj ustnent Interval
Initial band adjustnent at 1,000 mle inspection; and at intervals of 10,000 and 20, 000
mles. Transnission bands shoul d be adjusted any tine nal function indicates adj ustnent
i S necessary.

Rear Axle Ratio

"Hornet" Series 3.2:1 (13-41)
"Wasp" Series 3.6:1 (12-43)
"Ranbl er" Series 3.3:1 (13-43)
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TWIN ULTRAMATIC
TRANSMISSION

O oss-Sectional Viewof "Twin Utranmatic Transm ssion”

CESCR PTTON

The "Twin Utramatic Transmission" provides a
"dual" forward driving range. This pernits the
driver to select the range nost desirable to
satisfy individual driving tastes. e range
offers the advantages of a geared start for rapid
acceleration with a smooth up- shift out of the
gears as the car gains nonentum The other range
provides the ultimate i n smoot hness with | ess rapi d
accel erati on.

The "Twin Utranati c Transnission" incorporat es:

A torque converter

A direct drive clutch

A high range clutch

Low Range and reverse brakes and bands

A conpound pl anetary gear system

A hydraulic control system

The torque converter, in a few respects, is
sinmlar to the conventional fluid coupling in that
it has a driving nenber and a driven nenber wth
oi | being used as the nedi umof power transfer.

Torque Gonverter

The Torque onverter provides naxi mum torque
mul tiplication through a wde range of ratios that
w || snoothly and aut onati cal | y change at the right
tine to provide the correct ratio for any given
condition while in converter drive.

Torque nul tiplicationis acconplished by the use
of a "punp" (driving nenber), a "two-stage turbine"
(driven nenber) and a "reactor"” which controls the
direction of the flowof oil fromthe first stage
to the second stage of the turbine (Fg. 1). These
nenbers all incorporate fixed vanes. Both the punp
and the first turbine incorporate a torus ring
which reinforces the vanes and also directs the
oi | between the vanes.

Ahydraulically controlled, oil-cushioned direct
drive clutch operates in conjunctionwth and forns
a part of the Torque Converter.

The bow shaped converter punp and the direct
drive cl ut ch housi ng encl ose the converter and al so
acts as the container for the oil. Both the punp
and the clutch housing always rotate with the
engi ne flywheel. Wen the converter is in opera-
tion, the rotation of the converter punp causes the
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FH GQJRE 1—Fhe Torque Converter

converter punp causes the swirling notion, or
vortex flow of the oil across the gap to strike
the vanes of the first turbine in such a manner
that the nonentum and energy of the oil forces
the turbine to rotate in the same direction as
the punp.

As the oil leaves the first turbine, it is
traveling in a direction opposite to the
rotation of the first turbine and also to the
second turbine which is bolted to the first
tur bi ne.

If this so called "backward" oil flow was
admtted into the second turbine at this tine,
it would oppose the rotation of the turbine
resulting in a loss of power. Therefore, sone
neans of changing the direction of oil flowis
required before the oil enters the second
tur bi ne.

The change in direction of the oil flowis
acconpl i shed by the "reactor" |ocated between
the first and second turbi nes and whi ch operat es
through an overrunning sprag-type clutch inits
hub.

Wien starting the car in notion or when
accel erating, the force of the oil leaving the
first turbine strikes the vanes of the reactor
in a "backward" direction causing the clutch
sprags to wind up and | ock the reactor in place.
Wth the reactor stationary, its curved vanes
change the direction of oil flow as it |eaves
the first turbine so that the flowis in the sane
direction as that of the first and second
turbines and actually offering assistance to
bot h t ur bi nes.

The oil leaving the reactor enters the second
turbine at great velocity where the renai ni ng
energy in the oil is absorbed to increase the
total power output of the converter. Because
practically all of the energy has been absorbed
fromthe oil by the tinme it |eaves the second
turbine, it offers no opposition as it re-enters
the punp where the flow cycle is repeated.

At steady car speeds when the turbines are
rotating at approximately the sane speed as the
punp, the velocity of vortex oil flowis greatly
reduced and the effects of the reactor are not
needed. Since the reactor is operating through
an overrunning clutch, it can rotate with both
turbines. At this tinme the oil flowis al nost

entirely rotary and the assenbly is operating
with fluid coupling characteristics and no
torque nultiplication.

The fundanental difference between the Torque
Gonverter and the conventional fluid couplingis
the control of the direction of oil flowfromthe
punp through the first turbine and then through
the reactor and second turbine to absorb all of
the energy fromthe oil before it returns to the
punp.

It is this cycle of oil flow through the
converter that permts greater engine speed wth
relatively lesser propeller shaft speed. This
multiplies the torque or twisting force of the
engi ne crankshaft.

Drect Drive Qutch

The direct drive clutch is incorporated wthin
the Torque Converter assenbly. This clutch, when
engaged, provides a direct driving connection
bet ween t he engi ne fl ywheel and the transm ssion
input shaft elimnating slippage at all speeds.

This feature al so permts the engine to act as

a brake to reduce car speed on decel eration.
The direct drive clutch consists primarily of a
conbi nation piston and pressure plate, a sta-
tionary driving plate, and a driven plate faced
with friction naterial. These details are all
contained in the direct drive clutch housing
(Fig. 2). Engagenent of the direct drive clutch
is acconplished by oil pressure acting on the
piston to lock the three units together. This
permts engine torque to be transmtted to the
transmssion input shaft at a 1 to 1 ratio in
direct drive. D sengagenent of the clutch is
brought about by releasing the oil pressure on
the front side of the piston and forcing the
piston forward to the di sengaged position by the
oi | pressure within the torque converter on the
rear side of the piston. The driven plate is
slightly "coned" to provide a quick "breakanay"
or di sengagenent of the clutch when the pressure
i s rel eased.

STAFSDMANY
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FIQRE 2-Petails of the Drect Drive dutch
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H gh Range d utch

The high range clutch is of the nultiple disc type
( Ag 31

HGQRE 3-Miltiple Osc Hgh Range d utch

ne-hal f the nunber of plates are driving
pl ates and have facings attached to both sides.
The driving plates are internally splined to a hub
which in turn is splined to the input shaft;
consequently, these plates always rotate with the
i nput shaft.

The driven plates have no facings and are

externally splined to the |ow range drum which
al so fornms the high range cl utch housi ng.
The clutch i s engaged by hydraul i ¢ pressure acting
on a piston which conpresses the plates | ocking
them toget her. D sengagenent is acconplished by
neans of a piston return spring and by rel easi ng
the oil pressure. The lined driving plates are
waved to provide a quick "breakaway" or plate
separation during clutch di sengagenent .

Low Range and Reverse Brakes and Bands

The | ow range brake incorporates a piston with a
single alumnum piston ring. Application and
release is by nmeans of oil pressure wth assist
springs on the release side of the piston to
obtain a quick "breakaway." (Fg. 4) .

The reverse brake al so incorporates a piston
wth a single alumnum piston ring (Fg. 51
Application and rel ease of the brake is by neans
of oil pressure directed either above or bel owthe
pi ston as required.

Both the low range and the reverse bands
i ncorporate conposition linings noulded to the
i nside of the band. he end of both bands renai ns
stationary while the other end is free to be noved

FI QRE 4—& oss- Section Through Low
Range Brake

hydraulically to tighten and apply the bands.

The | ow range band surrounds t he | owrange drum
whichinreality is the outside of the high range
clutch housing. The front sun gear has an
integral flange which is splined to this drum

Wen the |ow range band is applied, the drum
and the front sun gear are held stationary.

The reverse band surrounds the reverse drum
which is formed integrally with the internally-
toothed ring gear. Wen the band is applied the
ring gear is held stationary.

The M anetary Driving System

The planetary driving systemis the portion of
the transmssion which provides two forward
ratios and the reverse ratio required to neet
all, operating conditions.

This system basically consists of a conpound
pl anetary gear train, | owrange and reverse bands
and a mul tiple disc high range cl utch. The conb-

FI QURE 5—€r oss- Secti on Through
Rever se Brake
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ination of these units have the followng
functions to perform

To reverse the direction of propeller shaft
rotati on to nove the car backward.
To provide a nmeans for obtai ning gear reduction
wth a resultant increase in engine RPM and
torque for rapid acceleration, if desired, when
starting froma standstill.

To provide an energency | ow gear for operation
under heavy engine loads such as when pulling
through deep sand and also for ascending and
descendi ng steep grades.

To act as a direct or solid driving coupling
for high range operation.

P anetary Gear Train

The planetary gear train consists of a driving
sun gear (rear sun gear) , a lowrange reaction
sun gear (front sun gear), three long and three
short pinions, a planetary cage and a ring gear
(Fg6) .

FIl QRE 6-Fhe P anetary Gear Train

The rear sun gear is the driver and is in nesh
with the [ ong pl anetary pi nions. The | ong pi ni ons
mesh with the short pinions and the short
pinions, in turn, nesh with the front sun gear
and the internal l y-toothed ring gear. The pi ni ons
are carried in the planetary cage which is
integral with the transm ssion output shaft. The
driving sun gear (rear sun gear) is splined to,
and always rotates with, the transm ssion input
shaft. The front sun gear is indirectly attached
to the input shaft through the nedi umof the high
range clutch and | ow range drum assenbly. This
front sun gear rotates with the input shaft at
times and at other tines is held stationary.

peration of the PManetary Driving System

During hi gh range operation, the high range cl utch
pl ates are conpressed and | ocked toget her and t he
clutch assenbly nust rotate with the input shaft.
The front sun gear, being flanged to the clutch
assenbly, also nust rotate with the input shaft.
The rear sun gear is directly splinedto the input
shaft and, therefore, nust always rotate with the
shaft. Wen the two sun gears are | ocked toget her
and rotating with the input shaft, the planetary
gear train is locked up. This causes the entire
planetary driving systemto rotate as a solid
coupling with no gear reduction.

During | ow range operation the |ow range band
is applied holding the high range cl utch housi ng
(low range drun) stationary. The front sun gear,
which is flanged to the clutch housing, also
remai ns stationary.

The rear sun gear, being directly splined to
the input shaft, turns with the shaft and rotates
the long planetary pinions. The long pinions, in
turn, rotate the short pinions which are in nesh
with the front sun gear. S nce the short pinions
cannot rotate the front sun gear, because it is
being held stationary, they "wal k" around the
gear. This results in the short pinions driving
the planetary cage and output shaft at a reduced
speed and in the sane direction of rotation as
that of the input shaft.

In reverse operation, the reverse band is
applied holding the integrally-forned reverse
drumand ring gear stationary. The rear sun gear,
splined directly to the input shaft, turns with
the shaft and rotates the long pl anetary pini ons.
The long pinions, in turn, rotate the short
pi ni ons which al so mesh with the ring gear which
is being held stationary and they "wal k" within
the ring gear. In doing so, they drive the
pl anet ary cage and output shaft at a reduced speed
in a direction opposite to the rotation of the
i nput shaft.

Inneutral, the high range clutch is di sengaged
and both the I ow range band and the reverse band
are free. At this tine, no nenber of the planetary
systemis being held or are any two nenbers | ocked
together. Al gears rotate freely with no force
being transnmtted to the output shaft; conse-
quently, there is no novenent of the car.

Hydraulic Gontrol System

The hydraul i c control systemhas the responsibil -
ity of furnishing oil under pressure and routing
this oil at the proper tine and rate to the
various transm ssi on conponents whi ch provi de the
type of operation selected by the driver.

The systemi ncl udes the fol | owi ng conponents or
uni ts which operate in conjunction w th the brake
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assenbl i es, high range clutch and direct drive
clutch previously descri bed.

Two rotor type oil punps

Two governors

Hydraul i ¢ Control Val ves

a!l Punps

The front oil punp, driven at engi ne speed, is
larger and has a greater capacity than the rear
oil punp. Under nornal operating conditions,
the front punp furnishes oil under pressure
during all operations in which the converter
functions as a driving nenber. At this tine,
the system denmands a greater quantity of oil
than it does when the converter is inactive.
The rear oil punp may be thought of as bei ng
driven by the rear wheels. A though the rear
punp is srmaller than the front punp, it still
is capable of furnishing oil to satisfy the
demands of the systemboth as to quantity and
pressure; however, being smaller, it nust do
this at higher speeds than the front punp. The
rear punp takes over the duties of the front
punp when a | esser quantity of oil is required
in the system This nornally occurs when the
converter becomes inactive and the direct
drive cl utch engages which i s between approxi -
mately 18 and 65 niles per hour dependi ng upon
car speed and throttle opening. The rear punp
al so furnishes oil under pressure when pushi ng
or towing the car to start the engine.

Hydraul ic Control Val ves

The control val ves operate in conjunction with
the oil punps and governors and their functions
are toroute or to vent the oil as required at
the proper time and rate to bring about the
autonatic shifts which take place within the
t ransm ssi on.

The val ves nay be divided into five types and

the forces under which they operate wll be
described for each type. Figures 150 through
159 are schenatic diagrans of the hydraulic
circuit.
Figure 7 illustrates the manual val ve which is
a mnually controlled distributing valve
operat ed through |inkage by the sel ector |ever
on the steering col um.

This valve inforns the transmssion of the
ranges or type of transmssion operation the
driver has selected. It is heldinits selected
position by spring | oaded plungers which seat
in detents in the forward end of the valve.
Wien the car is in notion, the springs are
suppl enented by oil pressure acting on the
plungers and this pressure increases as car
speed is increased. This is a safety feature
which makes it difficult to accidentally nove
the sel ector | ever into another range while the
car is under way. The passages through which
the oil enters the plunger housing are indi-
cated at points "A"

After the nmanual valve position has been
sel ected, the valve then distributes the oil
either directly to hydraulically operated units
or to other valves for further distribution

Fl QRE 7—Manual |y Gontrol I ed D stributing
Val ve

It also vents or bleeds off pressure in the
drilled passage in the val ve or around the val ve
when required at points "B." This val ve does not
regul ate pressure at any tine.

You wi Il note that one passage i hcorporates an
orifice. The purpose of an orifice is to
tenporarily slow down or retard hydraulic
action. Al at the outgoing side of the orifice
is tenporarily at a lower pressure thanit is at
the incomng side. However, in tine the outgoing
pressure will rise to equal the incomng pres-
sure. This principle applies to all orifices in
the system

Figure 8 illustrates the reverse shuttle val ve
which has only two positions and does not
regul ate pressure at any tine. The novenent of
the valve is controll ed by spring pressure at one
end and oil pressure at the other end. Wen no
pressure exists at the front end of the valve,
the spring holds the valve against its forward
stop connecting passages "A' and "B." Wen oil
is directed to the front of the valve, its
pressure val ue always is higher than the spring
pressure and the valve immediately is forced
against its rear stop shutting off passage "A'
and connecting passages "B' and

"C.
E\{' =

LI

S =

FI QJRE 8—Reverse Shuttle Val ve Does Not
Regul ate Pressure
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The low regulator valve also operates on the
same principles as the reverse shuttle val ve.
Figure 9 illustrates the throttle limt valve
which, as its name inplies, limts oil pressure.
The limting point is at "A' where the val ve | and
partially closes off the incomng oil passage.
The oil leaving point "A' passes out through
passage "B' and also is routed behind the val ve
topoint "C" Wien the pressure at points "B' and
"C' exceeds the desirabl e predet ermned pressure,
the pressure at "C' partially overcones the
spring pressure noving the valve forward to
further close off the passage at "A' to reduce
the pressure. The valve does not begin to
function until the pressure | eaving point
"A' exceeds the predeternned desired pressure.

QG her val ves which operate in a sinlar nanner,
but which regulate instead of |imt pressure, are
the converter val ve and the shift regul at or val ve.

FHQRE 9TFhrottle Limt Valve Limts
Pressure

Figure 10 illustrates the direct shift throttle
val ve which also is a pressure regul ati ng val ve.
Regul ation, by this valve is acconplished by oil
pressure at one end of the val ve opposing spring
pressure supplenented by oil pressure at the
other end of the valve. The regulating point is
at "A'" where the valve partially closes off the
passage. Gl is being delivered to point "A' and
alsois being routed to the front of the valve at
point "B." Al leaving point "A' passes out
through point "C' and also is routed behind the
valve to point "D' where it assists or supple-
ments the spring to maintain a predetermned
pressure. Wen the pressure at points "C' and "D'
exceeds the predetermned pressure, the conbi na-
tion of oil pressure at "D' and spring pressure
slightly overcones the oil pressure at
"B' noving the val ve forward to further close of f
the passage at "A' to reduce the pressure. Wen
the pre- sure at points "C' and "D' drops bel ow
the predeternmined pressure, the oil pressure at
"B' slightly overcomes the conbination of oil
pressure at "D' and spring pressure and the val ve
noves toward the rear to enlarge the opening at
point "A' to increase the pressure.

FIQRE 10-Brect Shift Throttle Val ve
Regul ates Pressure

QG her valves of this same type are the direct
shift valve, lowhigh shift valve and the punp
val ve.

Figure 11 illustrates the throttl e val ve which
is a conbination of a nanually operated val ve
wthin a pressure regul ati ng val ve. The function
of this conbinationis toincrease, decrease, and
tomaintain oil pressure in direct proportion to
carburetor throttle openings. The nanually
operated valve, called the throttle val ve shaft,
is connected through |inkage to the accel erator
pedal whi ch neans that the position of this shaft
has a relationship to the carburetor throttle
val ve openi ngs.

FI QURE 11-A Manual Valve Wthin a
Regul ating Val ve

The cylindrical throttle valve regulates
pressure by the action of oil pressure around the
front of the val ve opposing spring pressure at
the rear of the valve. A idle and at small
carburetor throttle openings the oil pressure
around the front of the valve is suppl enented by
spring pressure to naintain the desired regu-
lated pressure. Above a predetermned throttle
openi ng, the spring around the front of the val ve
is inactive.

The pressure regulating point is between a
land on the shaft and openings in the valve at
"A" Ql is deliveredto the val ve at passage "B’
and then passes through the openings "C' in the
valve and past point "A' into area "D' between
the shaft and the inside of the valve. Fromthis
area it passes through openings "E' in the val ve
and exerts pressure agai nst the val ve
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forward land. At the sane tine, it passes out
through passage "F' for distribution to other
val ves.

Wen the pressure at "F' exceeds the predeter-
mned regulated pressure, the pressure rise
around the front of the val ve overcones the nain
spring pressure to nove the valve rearward to
reduce the si ze of the opening at "A' and t her eby
reduce the pressure.

Wien the pressure at "F' falls below the
predetermned pressure, the pressure around the
front al so decreases and the nai n spring pressure
noves the val ve forward enl argi ng the openi ng at
"A' to increase the oil pressure.

At idle and at small carburetor throttle
openings, the oil at point "F' would be at a
pressure higher than woul d be desirable if idle
spring "G were not used and the shift pattern
woul d be disrupted at | ow speeds. At | ow speeds,
the spring suppl enents the oil pressure around
the front of the valve to regul ate the pressure
at point "A"

Governor s

Figure 12 illustrates the high speed and the | ow
speed governors both of which incorporate
regul ati ng val ves.

The valve in the high speed governor operates
under the forces of oil pressure opposing spring
pressure and centrifugal force.

The valve in the |ow speed governor operates
with oil pressure opposing centrifugal force.

At low car speeds, oil fromthe rear punp is
bei ng delivered to the hi gh speed governor where
a certain anmount of pressure regul ation takes
pl ace. However, when the oil reaches the |ow
speed governor, the pressure is higher than is
desirable for |ow speed operation and it is
further regul at ed by t he | owspeed gover nor val ve.

Al enters the |ow speed governor through
passage "A' and exerts pressure agai nst the sides
of the valve lands at points "B' and "C"
Athough the pressure is the same at these
points, the valve area at "B' is larger than at
"C' and this difference in areas causes the val ve
to nove inward.

The regulating point is at "D' and oil |eaving
the governor passes out through passage "E' and
also is routed through passage "F." Wen the
pressure at point "E' rises above the desired
regul ated pressure, the pressure also rises at
area "B' where it exerts enough force agai nst
the side of the valve land to partially overcone
the centrifugal force and thereby nove the val ve
i nward. Moving the val ve i nward reduces the size
of the opening at point "D' to | ower the pressure.

Uhder sone conditions of deceleration, it is
desirable to have the pressure in passage "E'
drop rapidly. This is acconplished by the val ve
nmovi ng i nward far enough to uncover the opening
of passage "F' to permt the oil to be vented at
point "G"

Fl QURE 12—Bot h Governors | ncorporate
Regul ati ng Val ves

Wien the pressure at point "E' drops bel owthe
desired regulated pressure, centrifugal force
slightly overcormes the |owered oil pressure at
area "B' and noves the valve outward to enl arge
t he openi ng at point "D' and t hereby increase the
pressure at "E"

At higher car speeds, centrifugal force acting
on the low speed governor valve and flyweight
holds the valve in its fully extended position
where the valve no longer regulates. At this
tine, all of the pressure regulation for the
governor pressure circuit is taking place in the
hi gh speed gover nor.

Ql is delivered fromthe rear punp through
passage "H' and the pressure is regulated in the
governor at point "I." Ql |eaving the governor
passes out through passage “J” and al so i s routed
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behi nd the outer end of the val ve t hrough passage
N

Wien the pressure rises above the desired
regul ated pressure through passage "J," it also
ri ses behind the outer end of the val ve where it
slightly overcones the centrifugal force and
spring pressure. This noves the valve inward to
reduce the size of the opening at point "I" and
thereby | ower the pressure.

Wien the pressure falls below the desired
regul ated pressure, it also drops at the outer
end of the val ve and centrifugal force and spring
pressure noves the val ve outward to increase the
size of the opening at point "J" to raise the
pressure.

SERVICING THE TRANSMISSION

Wien servicing the transmssion, it is vitally
inportant that the bench or work space as well
as tools and hands be clean. The proper tools
shoul d al ways be used, and above all, a torque
wench should be used whenever a tightening
torque i s specified.

Any tine a part or unit is renoved or di sassem
bled. it should be thoroughly cleaned in a
suitabl e cleaning solvent. After cleaning, the
parts should be bl own dry using conpressed air.
Inthe event a cloth is used, it shoul d be clean
and free of lint.

Before reinstalling parts or reassenbling
units, all parts shoul d be thoroughly inspected.

Wien inspecting gears, pinions, or splined
shafts, check all teeth for nicks or burrs.
Check the fit of the mating parts. Excessive
cl earance shoul d not exist nor should the parts
be excessively tight.

Wien i nspecting any part whi ch i ncorporates one

or nore oi |l passages, bl ow conpressed air through
t he passages.
The friction facings and |inings on clutch plates
and brake bands shoul d be i nspected for excessive
wear and proper bond. The areas on parts which
are in contact with the facings and |inings
should be inspected for scored or distorted
sur f aces.

Casti ngs shoul d be checked for cracks and sand
hol es.

Wiere gaskets are used, the gasket contact
areas shoul d be cl ean, snooth, and free fromdeep
scratches which would pernmit oil to pass the
gasket. It is recomended that new gaskets be
used on all reassenbly operations.

Al control valves should be very closely
inspected for nicks and burrs. Wen it is
necessary to clean up a burr or snooth out a nick,
use a flat, finely gritted abrasive stone.

Check each valve in its respective bore in the
val ve body. The val ve should nove freely of its
own weight as the body is tilted.

Wien assenbling the valve controls, it is
extrenely inportant that the cap screws be
tightened to their specified torque. |nproperly

tightening the cap screws can result in valves
sticking or in excessive | eakage past the val ves
w th consequent pressure | osses caused by nornal
expansion and contraction of the valves and
bodi es.

TRANSMISSION REMOVAL

Rai se the car on a lift or raise the car at both
ends and support it with stand jacks under the
side sills.

Renove the starting nmotor and fl ywheel housi ng
| oner cover. Rotate the engine fl ywheel until one
converter drain plug is at the bottom | oosen but
do not renove the drain plug.

Fotate the flywheel one-half turn to bring the
other drain plug to the bottom Renove this drain
pl ug and al so the transm ssion oil pan drain pl ug
and drain the fluid into a clean container.
Reinstall the plugs. Renove the oil filler and
| evel checking tube fromthe pan.

D sconnect the torque tube and propel | er shaft
fromthe transm ssion.

D sconnect the throttle valve linkage and the
selector control linkage at the transm ssion.

D sconnect the speedormeter cable and the
cool er lines at the transnm ssion.

Support the engine at the rear using a support
beam across the franme channels or with a large
bl ock and hydraulic jack under the rear end of
the engine oil pan.

Rai se the engine and transmission enough to
take the load off the rear support under the
transm ssion rear housing. Renove the insul ator
to support nuts and washers and then renove the
support to cross- nenber bolts and renove the
support.

M ace a transmssion lift under the transm s-
sion with the lift adapter properly positioned
around the oil pan. Fick up the transm ssion | oad
by slightly raising the lift.

Renove the direct drive clutch housing to
flywheel retaining nuts and slide the converter
assenbly toward the transm ssion.

Renove the bell housing to flywheel housing
cap screws and then nove the transnm ssion
rearward until the direct drive clutch housing
is clear of the flywheel. Wre the converter
assenbly to the bell housing so that it cannot
accidentally slide off the input shaft.

Lower the transmssion lift and pull it from
under the car. Transfer the transnission to a
recondi ti oni ng stand.

DISASSEMBLY OF TRANSMISSION

Renove the converter and place it on a bench.
Place the transmssion in a stand on the bench
and renove the oil pan.

Renove the oil cooler tubes fromthe side of the
case and extract the oil transfer tubes wth
needl e nose pliers (Fig. 13).
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FIGQURE 13—Extracting G| Transfer Tube

Rermove the bell housing to transm ssion
case retaining bolts and renove bel | housing

and front oil punp assenbly (Fig. 14).
/A Y
i

-

{

FI QURE 14—Renoving the Bell Housing and
Front Q| Punp Assenbly

Rermove the front punp assenbly from the
bel I housi ng.

Pl ace the selector lever on the side of
the case in the "Park" position to | ock the
output shaft. Then renove the output shaft
flange bolt (Fig. 15).

Rermove the rear housing oil seal with Tool
J-2619 and J-4830. Then renove the rear
housi ng to case attachi ng screws and washers
and renove the rear housing assenbly.

Extract the rear housing spacer from the
i nside of the parking gear hub (Fig. 16).

FI GURE 15—Renovi ng Qut put Shaft
Fl ange Bol t

FI GURE 16—Extract the Rear Housing
Spacer

Rotate the parking gear so that the
governors are aligned with the opening
in the case. Then lift out the parking
gear and governor assenbly (Fig. 17).

Loosen the brake band adjusting screw
| ock nuts and then back out and | oosen
both the | ow and reverse band adjusting
screws (Fig. 18).

Renmove the oil punp screen and pull out
the rear oil punp suction tube. The tube
can be |ifted out with snap ring pliers
(Fig. 19).

Renmove the nmmnual valve lever to |ink
clevis split pin ( Fig. 20).
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" !.“Fif.

IR e

Aol e e

| it T e o e A e )
FIQRE 17—Removing Parking Gear and FI GRE 20-Renovi ng Manual Val ve Lever
Gover nor Assenbl y Qevis Ain

Renove the five cap screws (Item"A" Fig. 21)
whi ch hol d the val ve control to the case and the
four cap screws ("B') which hold the reverse
brake to the case. Then lift off the controls and
brake as an assenbly.

Renove the three low range brake cap screws
and renove the brake assenbly.

o
i

FI GQURE 18—tooseni ng Brake Band

i
Adj usting Screws : S I Yo o
. O . - L]
TATTTATTT . A

Fl QRE 21-tocation of Control and Brake
Assenbl y Retai ning Screws

Renove the high range cl utch assenbly fromthe
front of the case (Fig. 22).

FI QURE 22—Renovi ng the H gh Range A utch

Fl QURE 19—+Renoving Rear A1 Punp
Suction Junper Tube
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Renove the | ow range brake band (Fia. 23).

FI QURE 23—Renovi ng the Low Range
Brake Band

Use a dummy input shaft to lift out the
pl anetary assenbly and reverse brake band

Fl QURE 24—FRenoving the Pl anetary
Assenbl y

Use snap ring pliers to extract the rear oil
punp governor and di scharge junper oil tubes

'\

L
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FI QURE 25—Renovi ng t he Gover nor
Junper Tube

Renove the rear oil punp retaining screws and
| ock washers and lift out rear oil punmp assenbly.
Note the pl anetary ring gear thrust washer on the
punp hub (Fig. 26).

Fl QURE 26—Renoving the Rear Q1 Punp

Use a snall punch to tap out the parking
l ock operating | ever index pin (Fig. 27).

Fl QURE 27—Fappi ng Qut the Parking Lever
Index Pin

Renove the nmanual val ve inner |ever set screw
lock nut and stop plate. Then back out the set
screw (Fig. 28).

Rt e _
FIl QURE 28—Looseni ng Manual Val ve Lever
Set Screw



TWIN ULTRAMATIC TRANSMISSION 13

Renove t he nanual val ve outer | ever set screw
and bracket fromthe end of the shaft on the
out si de of the case. Use a |l ong punch; tap the
inner end of the shaft to start the shaft and
seal out of the case (Fig. 29.

Fl GURE 29—Fappi ng the Manual Val ve Lever
Shaft at |nner End

After starting the shaft out of the case hold
the inner lever, spring, and operating | ever and
pul | out the shaft, seal, washer, and retaining
ring (Fg. 30) .

FI GQURE 30—Renovi ng t he Manual
Lever Shaft

Renove the parking lock lever by working
through the front of the case using "Tru-arc"
pliers to release the |ever support retaining
lock ring (Fg. 31).

S —

Fl QURE 31—Rel easing the Lever Support
Lock R ng

Wse a long punch; tap the front end of the
| ever support to start it out of the case. Then
renove the support, lever, and spring ( Fig. 32).

FI QURE 32—Renovi ng t he Parki ng Lock
Support, Lever and Spring

Tap the inner end of the throttle | ever to push
the seal out of the case. Then renove the seal,
washer,, and retaining ring (Fig. 33).

-

FIl QURE 33—Fappi ng the Throttle Val ve
I nner Lever

Back out the brake band adjusting screws and
renove the anchor pins fromthe inside of the
case. Renove the breather fromthe side of the
case.

DISASSEMBLY OF CONVERTER

The torque converter assenbly is accurately
bal anced as a unit after factory assenbly. Bal anc-
ing is acconplished by welding lugs to the direct
drive clutch housing. So that this bal ance can be
nai ntained, it is inportant that various parts be
narked on disassenbly to insure their being
installedintheir related positions on reassenbl y.

Al service replacement converter punps are
individually balanced and may or nmay not have
bal ance lugs attached to the flange with drive
screws. A new punp wth a balance lug nay be
installed with the lug at any position in relation
to the lug on the direct drive clutch housing
w thout affecting converter assenbly bal ance.
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To disassenble the converter, place it on a
bench with the punp end up. Wsing a scratch-aw,
or sone other sharp instrument, scribe nmarks on
the punp flange and the cl utch housing (F g. 34).

F QURE 34-<cri be Marks on H anges of
Torque Converter Assenbly

We a dial indicator to neasure the first
turbi ne and reactor shaft end play. Mike a note
of the indicator reading to be used as a
reference when inspecting and reassenbling the
unit. The specified end play is .010" to .017"
(Fg. 35).

FI QRE 35—Masure Reactor Shaft End P ay

Renmove the converter punp to direct drive
cl utch housi ng nuts, washers, and bolts. Tap the
punp with a plastic hammer to loosen it, then
remove the punp and the reactor thrust spacer.
Renove the large rubber "0" ring fromthe punp
(Fig. 36).

FI GURE 36—Renpvi ng React or Shaft

Thrust Spacer

Rermove the second turbine to first
turbine cap screws and washers and |ift
of f the second turbine ( Fig. 37).

-~
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FI GURE 37—Renovi ng the Second Tur bi ne

Renove the reactor rear thrust washer (Fg. 38.

FI QURE 38—Renovi ng the Reactor Vésher




TWIN ULTRAMATIC TRANSMISSION 15

Renove the reactor shaft and the reactor as an Disassembly of Direct Drive Clutch

assenbly (Fig. 39).

Wse a scratch-aw and scribe narks on the clutch
housi ng and the pressure plate as shown in Figure
42. Then renove the plate retaining screws and
lift out the pressure plate and the driven pl ate.

b

FI GURE 39—Renpvi ng the Reactor and Shaft

Renove the reactor shaft front thrust FIGQRE 42—hbte Scribe Marks

washer (Fig. 40).

Scribe a nark on the clutch piston to line up
with the mark on the clutch housing as shown in
Figure 43.

Lift out the four pressure plate spacers,
indicated by arrows in Figure 43, and then lift
out the clutch piston.

e

FI GURE 40—Renovi ng Reactor Shaft Front

Thrust Washer bt A ;
Renmbve the first turbine and first FI QURE 43-Pressure P ate and Driven

turbi ne hub thrust washer (Fig. 41). Pl at e Renoved

Renove the four large piston rings fromthe
piston and the snmall inner ring fromthe hub of
the clutch housing (Fig. 44).

Fl QRE 41-Renovi ng First Turbine Hib
Thrust Vésher FI QURE 44-d utch Piston R ngs Renoved
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Assenbly of Drect Drive AQutch

Insert the direct drive clutch piston inner
ring into the piston bore and check the ring
gap. The specified ring gap is .001" to .018"
(Fig. 451. Install the ring in its groove on
the hub of the direct drive clutch housing and
nake certain it is free in the groove.

74 |

FI GQURE 45—check the Piston R ng Gap

Install the four piston outer rings on the
pi ston. The rings should be rotated so that
the gaps are approxi mately 90° apart ( Fig.
46) .

FI QURE 46—+nstall the Piston Quter R ngs

Centralize the inner ring in its groove in
the hub of the clutch housing. Push the piston
into the housing lining up the previously
scribed narks. Place the four spacers on the
bosses in the clutch housing (Fig. 47).

Place the driven plate on the piston. Line
up the scribe marks on the pressure plate and
t he housi ng and pl ace the plate in the housing
nmaking certain that the four spacers are in
position. Four locating pins can easily be
made to facilitate this operation. Install and
tighten the retaining screws to 18 to 20 f oot
pounds torque.

H GRE 47— ace the Spacers on the Bosses

Place the first turbine hub thrust
washer on the hub of the direct drive
clutch housing (Fig. 48).

NOTE: This is the thrust washer which
controls reactor shaft end play.
Thrust washers are available in
graduations ranging from .062" to
.110". Refer to the reactor shaft end
play note made on disassenbly and
sel ect a washer to provide .010" to
. 017" end pl ay.

e ——

FI GURE 48—l ace the Thrust WAsher
on the Hub

Centralize the driven plate in the
clutch housing and insert the first
turbine splined hub into the driven plate
hub.

Di sassenbly of Reactor Assenbly

Renobve the reactor shaft from the
reaction clutch in the hub of the reactor
(Fig. 49l.

L ——
—— —

O 7yTEes

FI GURE 49—Renpvi ng the Reactor Shaft
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Renove the reaction clutch retaining ring with
a screw driver (Fig. 50).

FI GURE 50—Renovi ng Reaction d utch
Ret ai ning R ng

Renove the reaction clutch bearing plates,
sprag springs, sprags,
(Fig. 51).

washers, and reaction

clutch outer race,

= m——
-
| =
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FI GURE 51-Reaction Qutch Details
Assenbl y of Reactor Assenbly

Install a reaction clutch bearing plate and a
retaining ring in the hub of the reactor at
the coned or forward end. Place the reactor
in the bench, coned end downward, and insert
the outer race as shown in Figure 51. Place
one of the washers in the race and then pl ace
one of the circular springs on top of the
washer (Fig. 52).

Note that the center line of the spring
groove in the sprag is at an angle |ess than
90° in relation to the flat back portion of
the sprag. In other words, the groove is
pointing toward the left when viewed in the
position shown (Fig. 53).
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FI GURE 52—+ nsert a Washer through
t he Race

—
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FI GURE 53—Note the Center
the Groove

Li ne of

Place the first sprag in the race at

approxi mately a three o' clock position with the
bott om groove over the spring, the top groove
pointing inward toward the left or center and
the nose of the sprag pointing in a counter-
cl ockwi se direction. Fol l ow t hi s procedure
to install the rest of the sprags. Figure 54
shows a sprag lifted out at the nine o' clock
position. It rmust be remenbered that the
reactor be on the bench with the coned side
down when the foregoing operations are per-
f or med.
Install the circular spring in the sprag
grooves and place the |arge washer over the
sprags. Install the bearing plate and the | ock
ring.

Ignsert the reactor shaft into the overrun-
ning clutch. If the shaft cannot be inserted
into the clutch, one or nmore sprags have been
installed incorrectly. (Fig. 551.

Wien the shaft has been installed, hold the
reactor and rotate the shaft. The shaft shoul d
turn freely when rotated cl ockwi se and shoul d
Io;:k up when rotated counterclockwise. (Fig
56) .
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ASSEMBLY OF CONVERTER

§ Place the reactor shaft front thrust
a washer on hub of the first turbine (Fig.
57).

FIGURE 54—Sprag Nose Points

Counterclockwise

i

FI GURE 57—Reactor Shaft Front Thrust
Washer in Pl ace

I nstall the reactor shaft and the
reactor as an assenbly (Fig. 58).

1 -

FIGURE 553—Insert the Shaft into the Clutch

S

o

FI GURE 58—+ nstalling the Reactor Assenbly

Install the second turbine, attaching
screws and washers. Torque tighten the
attaching screws to 12 to 15 ft. |bs.

Install the reactor rear thrust washer.
The tangs of the thrust washer should face
up toward the splines of the reactor shaft

(Fig. 59).
Pl ace a new "0" ring around the punp fl ange
(Fig. 60).
Place the converter punp on the «clutch
. housing lining up the previously scribed
FI GURE 56—shaft Rotation Wen Properly marks. Install and tighten four retaining

Assenbl ed bolts and nuts and check reactor shaft
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end play (Fig. 61). If the end play is not washer of the proper thickness nust be
within the limts of .010" to .017", a new installed to bring the end play wthin
first turbine hub thrust specifications. If the end play is within

.010" to .017", install the renalning bolts,
washers, and nuts and torque tighten to 20 to
25 ft. |bs.

DISASSEMBLY OF CONTROL VALVE

Rermove the front val ve body assenbly retaining
screws and renove the valve body assenbly
(Fig. 62) .

-_
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FIGURE 62—Front Valve Body Removed

FIGURE 39—Insialling Reactor Rear
Threist Washer

Remove the rear lower body te rear upper wvalve
hody to manifold serews, and remove the two body as.
semblies (Fig. 63).

Rt LY
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FIGURE 60—Install New 0" Ring on
Pump Flange

1

FI GURE 63—Rear Lower and Rear Upper
Val ve Bodi es Renoved

Renove the separator plate to manifold
screws and |ift off the plate and gasket. Note
the front and rear check valves (arrows) in
the manifold (Fig. 64).

Refer to Figure 65 which shows the rear
| ower val ve body assenbly. Arrow "A" indicates
t he adj usting screw whi ch governs the throttle
pressure. The setting of this screw shoul d
never be changed and should be left intact in
the detent assenbly housi ng when di sassenbl i ng
and assenbling the controls. Special equi prent
isrequiredto set the throttle pressure which
nust be adjusted with the transmssion in the
car and operating. Arrows "B' (Fig. 65)
FI GURE 61-¢check the Reactor Shaft indicate the location of plugs held in place

End Pl ay with lock rings. It is normally not
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necessary to renove these plugs when Wien servicing the controls, disassenble
servicing the valve body assenbly. each subassenbly and thoroughly clean, in-
spect, and reassenble one at atime. This wll
reduce the possibility of accidentally inter-
changing springs. To facilitate reassenbly
pl ace the conponent parts on the bench in the
order in which they were renoved.

ASSEMBLY OF CONTROL VALVE

Wen assenbling the controls, check the
noverent of each valve in its respective bore.

The val ve shoul d slide of its own weight.

The valves and plugs located in the rear
ll'li‘l\i | ower val ve body are illustrated in Fi gure 66.

aeead The springs contained in the rear |ower
val ve body i ncl udi ng di nensi ons are as fol | ows:

FIGURE 62—Front Valve Body Remouved

Free No.of
Hl"r:l'll'l‘.'d‘: Ihll,! rcar Il:.l'n'n't‘]' hﬂl:]_"r Lo rear l.l.lJ‘E.IL"I.' 'l-'ﬂ]'rL" ngth Ca|s
hody to manifold screws, and remove the two lmd_\' as: Approx. Approx. OD.
S wlies | Fie. 631).
emblies (Fig..63) A ReaeSuevave 13 13 3
Soring
B. Direct ift Thrattle 1-1332 13-1/2 A2
VaveSying
C. Trrdﬂevavelde 21/32 5 64"
Soring
D. ThrotleVdveSxing 253 14 74
E ThotleLimitVadve 17132 912 50
Spring
F. Modj;ﬁnngveHLg 1-332 13 30
Spring

The valves located in the front val ve body

FI GURE 65-Rear Lower Valve Body are illustrated in Figure 67.
A 12 el
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Manual Val ve

Reverse Shuttle Val ve

Drect Shift Throttle Valve
Throttl e Val ve

Throttle Val ve Shaft Assenbly

Reverse Shuttle Valve Plug
Modul ating Val ve Pl ug
Throttle Limt Valve Plug
Throttle Limt Valve

EEC NN
©CoNo

FI QURE 66—Rear Lower Val ve Body
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Gonverter Val ve

Gonverter Val ve Piston

Punp Regul ator Val ve

Shift Regulator Val ve Piston
Shift Regul ator Val ve

Low Regul ator Val ve

FI GURE 67-Front Val ve Body

The springs contained in the front valve
body i ncl udi ng di nensions are as fol |l ows:

Free No.of
Length Cails
Approx. Approx. OD.
A. Convete Vave 1-34" 11-1/2 50
Spring
B. PumpReguldor Vave 32/ 19 60!
Spring
C. Shift Reguldor Vave 2-316' 16 Aarr'
Pigon Sring
D. LowRegulaorVave 117132 16 A0
Spring

The val ves that are | ocated in the rear upper
val ve body are illustrated in Figure 68.

The springs contained in the rear upper val ve
body (Figure 68) including dinmensions are

1 219 3

ghwnhE

as foll ows:

Free No.of
Length Coalls
Approx. Approx. OD.
A. Direct ShiftVave 2532 17 440
Piston Saring
B. Low-High Shift Vave 2564 3 20
Spring

Pl ace the check val ves in the mani fol d and
t hen assenbl e t he gasket and separator plate
to the manifold.

Assenbl e the val ves, plugs, and springs
to the val ve bodi es. Then assenbl e t he val ve
body assenblies to the manifold but do not
tighten the retaining screws at this tine
because they are to be torque ti ghtened when
assenbl ed to the transm ssion case as shown
in Figure 144

= e e
]34 od =5 ko - L
s

Drect Shift Val ve P ston—Front
Drect Shift Valve

Drect Shift Valve P ston—-Rear
LowH gh Shift Val ve

LowH gh Shift Valve R ston

FI QURE 68—Rear Upper Val ve Body
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DISASSEMBLY OF REVERSE BRAKE Using a sleeve approximately 7/8" long and

1" inside dianeter, clanp the piston and gui de
Renove the brake housing cap retaining ring pin in a vise to conpress the spring washer
and then renove the retaining ring. Renove the
assenbly from the vise and separate the
details (Fig. 71).

with a screwdriver (Fig. 69).

FI GURE 69—Renovi ng Cap Retai ning R ng

Renove the cap, piston, seal and guide pin

FI GURE 71-Renove the Retaining R ng
as an assenbly. If the cap sticks in the
housi ng, invert and support the assenbly on ASSEMBLY OF REVERSE BRAKE
bl ocks and lightly tap the end of the guide

pin using a brass drift (Fig. 70). Pl ace the piston seal or ring in the housing
bore and check for a .002" to .014" ring gap
(Fig. 72).

FI GURE 72—¢checki ng the R ng Gap

Pl ace the spring washer in the housing with
FI GURE 70—Fap the Pin and Rerove the Cap the concave or "di shed" side upward (Fig. 73).
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FI QURE 73—D shed" Side of Washer Should
Be Woward

Pl ace the ring on the piston and nake certain

the ring is free in the ring groove. Install FI GQURE 75—+nstalling the Retaining R ng
the piston and ring in the housing by tilting

the piston to conpress the ring while pushing tool and secure it in place with the two
the piston downward (Fig. 74). special Allen screws.

Pl ace the cupped adapter on the center of
the brake housing cover; turn down the
adj usting screw nmaki ng sure that the | ower end
enters the hole in the adapter. Tighten the
adjusting screw a turn or two to relieve the
pressure from the retaining ring and then
renove the retaining ring (Fig 76).

FIQURE 74—Filt the Piston and Push
Downwar d

Use a 7/8" x 1" |.D. sleeve to conpress the

spring washer; clanp the assenbly in a vise
and install the retaining ring (Fig. 75) .

DISASSEMBLY OF LOW RANGE BRAKE

To properly disassenble and assenble the |ow

range brake assenbly, tool J-5977 piston FI GURE 76—Renovi ng Retai ning Ring
renover and replacer nust be used as shown in

Fi gure 76. Slowy loosen the adjusting screw taking
Wth the tool attached to a work bench so particular note that the brake piston cover

that the open | ower end of the tool clears the raises as the adjusting screwis |oosened. If

forward edge of the bench, or held securely the cover is sticking in the brake housing,

in avise, place the low range brake in the use a punch and hamver and tap the | ower
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end of the piston shaft upward lightly to
| oosen the cover (Fig. 77) . Slowy | oosen the
screw until the brake piston and springs are
free. Renove the assenbly from the tool and
separate the details.

FI QURE 77—Fap the Piston Shaft Upward

Fi gure 78 shows the details of the | owrange
brake assenbly.

) =N S

FI GQURE 78-Petails of Low Range Brake

ASSEMBLY OF LOW RANGE BRAKE

Pl ace the piston ring in the housing bore and
check the gap in the same nanner as shown in
Figure 72 for the reverse brake. The specified
gap is .002".

Pl ace the | ow range brake housing in the tool
and secure it in place with the two speci al
Screws.

Install the two springs in the brake housi ng
bei ng sure they are I evel and properly | ocated
on their seats.

Pl ace the ring conpressor in the top of the
brake housing. Place the brake piston on top
of the springs.

Pl ace the cupped adapter on top of the piston
and turn down the adjusting screw naeki ng sure
that the lower end enters the hole in the
adapter. (Fig. 79).

FI GQURE 79—MNot e R ng Conpressor

Slowy turn the adjusting screwto conpress
the springs and guide the piston and ring into
the ring conpressor while tightening the
screw. Be very care- ful when tightening the
screw to make sure that the |ower end of the
pi ston shaft enters freely into the snall bore
in the brake housing. Tighten the adjusting
screw until the springs are conpressed and t he
piston is at the bottom of the brake housing
(Fig. 80).

FI GQURE 80—ui de the Piston and R ng
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Install clanp on the piston shaft that now After making sure that the retaining ring
extends below the brake housing. Push the

is properly installed, |oosen the screwin the
clamp upward as far as it will go and securely clanp to release the piston and renove the
tighten the clamp screw (Fig. 81). brake assenbly.

NOTEE This is inportant as the clanp

hol ds the piston down while releasing DISASSEMBLY OF HIGH RANGE

the tool to install the cover and CLUTCH

retaining ring.

A 1-1/2" hole drilled in a bench wll
facilitate servicing the high range clutch.
If a vise is used, lead jaws al so should be
used to prevent narring the input shaft.
Renove the pl anetary sun gear thrust washer.
Renove the pressure plate snap ring and t hen

renove the plate and sun gear assenbly (Fig.
83).

i
//////

FI GURE 81-MNote Location of danp

Back off the adjusting screw and renove the
ring conpressor.

Install the piston cover, place the cupped
adapter on top of the cover and re-tighten the
screw to hold the cover in place. Install the FI GURE 83-Renove the Plate Retaining R ng
retaining ring (Fig. 82)

Renove the input shaft together with the

clutch hub. Invert the clutch housing to
pernmit the plates to drop out.

Y
B, - =

FI GQURE 84—H gh Range Qutch Details

Conpress the clutch spring with tool J-5943
A utch Spring Conpressor. Release the spring
retainer snap ring using expanding snap ring
pliers (Fig. 85).

Back the nut off the conpressor screw stem
A 82-tnstal|l the Cover Retaining R ng gg(rji rn(;r.rove tool J-5943 snap ring, retainer and
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: : ; Rermove the clutch hub thrust washer, hub, and
E front snap ring (Fig. 88).

FI GURE 88—Renove the Washer, Hub; and
Snap R ng

ASSEMBLY OF HIGH RANGE CLUTCH
Insert the piston inner ring into the bore of

pi ston and check the ring gap whi ch shoul d be
bet ween . 005" to .0085" (Fig. 89).

FI GURE 85—Rel ease the Spring Retainer R ng I

Sharply rap the housing on the bench, open
end downward, to dislodge the piston.

Rermove the |ip seal fromthe piston and al so
renove the piston inner ring fromthe clutch
housi ng hub (Fig. 86).

FI GURE 89-€check 89—¢heck the Piston R ng Gap

P ace the ring in its groove in the hub of

FI GURE 86—+ip Seal and Piston Renoved the cl utch housing and make certainit is free
) ) ] in the groove.
danp the input shaft in a vise and renove P ace a new piston lip seal on the piston

the clutch hub rear snap ring (Fig. 87) . with the lip toward the front face of the
i pi ston (Fig. 90).

Centralize the piston inner ring in its
groove in the hub of the clutch housing.

Lubricate the lip seal and the piston bore
with automatic transmssion fluid and | ower
the piston into the housing. Push the piston
downward to start it over the inner ring. Then
use a feeler blade to start the lip seal into
its bore while pushi ng downward on the piston.
Care shoul d be exercised so as not to tear or
cut the lip while perforning this operation

(Fig. 91).
Y - Using Outch Spring Conpressor J-5943 to
FI GURE 87—Renove the dutch Hub install the piston return spring, retainer,

Snap R ng and snap ring as shown in Figure 85.
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FI GQURE 91—Pl ace the Piston in the Housing

Install the clutch hub front snap ring on
the input shaft and then slide the hub on the
shaft with the open end of the hub toward the
snap ring (Fig. 92).

Slide the clutch hub thrust washer on the
shaft against the hub and install the rear
snap ring as shown in Figure 87.

Pl ace the input shaft and hub in the clutch
housi ng and then install the driven and drive
plates. Wen installing the plates, first
install a steel driven plate and then a waved,
friction-faced drive plate and continue install -
ing the plates in this nanner (Fg. 93)

Install the sun gear and pl ate assenbly and
then lock the snap ring in place.

Install the planetary sun gear needl e bearing
thrust washer on the input shaft (Fig. 94).

L —

FIGURE 92—0pen End of Hub Is Toward
Snap Ring

FI GURE 92—cpen End of Hub I's Toward
Snap R ng

27
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DISASSEMBLY OF PLANETARY

Place the planetary assenbly on the bench,
shaft end upward.

Siowy lift off the planetary ring gear (
Fig. 951. This should be done slowy so that
the three cage danpers and si x danper springs
are not scattered and possibly |ost.

FIGURE 95-tifting Of the R ng Gear

Scri be alignment marks on the planetary cage
and on the oil scoop. This nust be done to
insure installing the scoop in its correct
position on reassenbly to maintain proper
pl anetary bal ance (Fig. 961.

-

FI QURE 96—MNote the Alignnent Marks

Renove the planetary cage bolts and renove
the end pl ate.

Use a dummy planetary pinion pin and butt
one end of the pin agai nst a pin which carries
a short pinion.

Hol d the thrust washers agai nst the pinion and
slide the pinion, bearings, and washers onto
the dummy shaft (Fig. 97).

FI GURE 97-Renovi ng Pi ni on, Beari ngs,
and Washers

Slide the pinion, bearing, and washers off
the dummy shaft into a clean container
exercising care not to lose any of the
rollers. Remove the other two pinions in the
same manner.

Renove the pl anetary rear sun gear ( Fig. 98).

FI GURE 98—Renovi ng the Rear Sun CGear

Lift out the rear sun gear thrust washer
(Fig. 99.

Renove the planetary | ong pinions foll owi ng
the procedure outlined for renoving short
pi ni ons.

Using a pointed instrunent, unhook the
interlocking ends of the oil rings and slide
the rings off the shaft (Fig. 100).
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NOTE: It is seldomnecessary to renove
the pinion shafts from the cage

however, they can be renoved by tappi ng
t he shafts and Wodr uff Keys out toward

the splined shaft.
- - -

FI GURE 99-Renove the Rear Sun Gear FI QURE 101—+nstall the Gl Rngs

Thrust Vésher Assenbl e the planetary pinions and bearing
rollers and install on their shafts in the
cage.

NOTE: I n each pinion 38 bearing rollers
are used. The pinions have 19 rollers
at each end separated by a spacer. A
dummy pinion shaft should be used to
facilitate assenbly of the rollers in
t he pi ni ons.

it Insert the dummy pinion shaft and spacer
into the long pinion and then insert 19
rollers (Fig. 102)

=

| QURE 100—Renove the Gl R ngs

ASSEMBLY OF PLANETARY

Slide the planetary cage shaft oil rings on
the shaft and into the ring grooves. To | ock
the ends of the rings, push one end down
into the groove and push upward on the
opposite side of the ring to raise the other
end whil e pushing inward toward the shaft

(Fig. 101).

FI QURE 102—nsert the Pinion Rollers
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NOTE The 12 thrust washers used at
the ends of the pinions are of two
sizes—nine small washers and three
| arge washers. Each long pinion uses
a small washer at both ends whereas
each short pinion uses a small washer
at the forward end and a | arge washer
at the rear or cage end.
After inserting the rollers, install a small
washer placing it over the dummy pinion shaft
(Fig. 103).

FI GQURE 103—nstalling Small Washer on
Dummy Pini on Shaft

Wor ki ng fromthe opposite end of the pinion,
insert 19 rollers. Add another snall washer
at this end.

Wi | e hol di ng the thrust washers agai nst the
ends of the pinion, butt the end of the dumy
shaft agai nst a long pinion shaft in the cage
and slide the pinion, rollers, and washers

onto the shaft (Fig. 104).

- 5%

FIQRE 104—Slide the Pinion, Rollers, and
Washers onto the Shaft

TECHNICAL SERVICE MANUAL

NOTE: The beveled end of the pinion,
i ndi cat ed by the arrow, shoul d be toward
the plate or cover end of the cage as
shown. Assenble the two remaining | ong
pinions in the sane nanner as descri bed
in the foregoi ng paragraphs.

Pl ace the rear sun gear rear thrust washer
inthe cage with the oil grooves in the washer
toward the front or open end of the cage.

Install the rear sun gear. A recess is
|ocated at the forward end of the gear. The
gear should be installed with this recess
toward the front or open end of the cage (Fig.
105) .

FI QURE 105—+nstalling Sun Gear with Recess
toward Front of Cage

Use the dummy shaft and spacer and insert
19 rollers in each end of the short pinions.
A small thrust washer is used at the bevel ed
end of the pinion and a large thrust washer
is used opposite the bevel ed end. The short
pinions also are installed with the bevel ed
end toward the plate or cover end of the cage
(Fig. 106)..

LARGE THRUST WASHER

FI QURE 106—Not e Locati on of \Washers
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Line up the alignnent marks on the cage and
end plate and install the end plate on the
pi ni on shafts (Fig. 107).

FI GQURE 109—+nstall Two Danper Springs

FI GURE 107—Note the A ignment Marks

Position the oil scoop on the cage so that
the previously scribed narks on the scoop and
the cage are in alignnent. Install and torque
tighten the %etaining bolts to 15 to 18 ft.
| bs.

Start the planetary cage into the ring gear.
The pl anetary cage danper groove has a lip on
one side as indicated by the arrow in Figure
108.

FIGURE 110ilt the Cage and Install a
Danper

Figure 111 illustrates the springs and
danper in position. The renaining springs
and danpers are installed in the sane
nmanner. After all springs and danpers are

FI GURE 108—NMNote the Lip Side of the G oove

Pl ace two danper springs into the lip side
of the groove (Fig. 109).

Tilt the planetary cage and slide a danper
into the groove and on top of the springs
(Fig. 110) FI GURE 111-Springs and Danper in Position

"l
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danpers are installed, place the assenbly on
the bench, shaft upward and rotate the ring
gear to engage the pinions and seat the ring
gear.

DISASSEMBLY OF GOVERNOR

Renove the low speed and the high speed
governors fromthe parking gear assenbly using
an Allen wench (Fig. 112)

Y

FI QURE 112—Renove the Governors fromthe
Par ki ng Gear

Renove the high speed governor plate | Fig.
113).

[/

FI GQURE 113—Renove the H gh Speed
CGovernor Pl ate

L

Press inward and tilt the spring seat to
rel ease it and
renove the seat, spring, and valve (Figs. 114
& 115).

The | ow speed governor is serviced as a unit

FI GQURE 114—Renove the Spring Seat
and Spring

FI GURE 115-Renove the H gh Speed
CGovernor Val ve

and should not be disassenbled if the valve
works freely in the body. If the valve is
sti cki ng because of dirt, renove the plate and
wash out the passages.

DISASSEMBLY AND ASSEMBLY OF
OlIL PUMP

Renove the rear oil
rotors (Fig. 116).
Renove the front oil punp cover plate,
rotors, and inner rotor spacer ring (Fig. 117).
Place the rear oil punp rotors in the rear
punp body and check the rotor tooth clearance,
whi ch shoul d not exceed .008".

punp cover plate and
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FIGURE 118—€hecking Rotor Tooth Clearance

LA T I
o

{ FIGURE 119—Check the Rotor Side Clearance

| QURE 117-Front G| Punp

NOTE. One side of the inner rotor has
an undercut and this side should be
installed toward the front or hub end

of the punp body.

Check the side clearance between the outer
rotor and the pump body bore. The clearance
shoul d not exceed .011" (Fig. 119).

Check the rotor end clearance using a
strai ght edge. The cl earance shoul d not exceed

.0068" (Fig. 120).

FIGURE 120—€hecking Rotor End Clearance

33
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If one or nore clearances are not wthin
speci fications, a new punp assenbly shoul d be
i nstall ed.

Install the front punmp rotors and spacer
ring in the punp body (Fig. 121).

FI QURE 121-+nstall the Rotors and
Spacer R ng

Repeat the rotor clearance checks that were
perforned on the rear punp. Rotor clearance
specifications for the front punp are the same
as for the rear punp.

If one or nore clearances are not within
specifications, a new punp should be in-
stalled. Place the rotors in the punp bodies
in the same position in which cl earances were
checked and then install the cover plates.

DISASSEMBLY OF REAR HOUSING

Renove the speedoneter driving gear spring
from the forward end of the output shaft.

Renove the speedoneter adapter snap ring
from the transnission rear housing. Then
renove t he speedorret er pinion gear and adapt er
assenbl y.

Renove the output shaft snap ring fromthe
rear of the output shaft (Fig. 122).

Renmove the shaft from the rear ball bearing
(Fig. 123) by tapping the end of the shaft
with a plastic hammer.

Renove the speedoneter drive gear from the
out put shaft.

Renove the rear ball bearing snap ring from
the transm ssion rear housing using Tru-Arc
pliers (Fig. 124). Tap the bearing out of the
housing with the handle end of the plastic
hammer .

NOTE: The Tru-Arc snap ring i s bevel ed
on one side and flat on the other side.
The flat side goes agai nst the bearing
outer race.

FI QURE 122—Renovi ng Qut put Shaft
Snap R ng

FI GURE 124—Renovi ng Rear Ball Bearing
Snap R ng
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Renove the transnission rear housing spider
front bushing retainer by tapping the retainer
with the handle end of the plastic hamrer
(Fig. 1251.

FI GQURE 125—Rear Transmi ssion Housi ng
Front Bushing Retainer Renoved

Slide the speedoneter drive gear off the
splines of the output shaft and renove the
shap ring.

ASSEMBLY OF REAR HOUSING
Install the rear ball bearing and Tru-Arc snap

ring. Install the speedoneter drive gear snap
ring on the output shaft.

Wth a plastic hamrer tap the output shaft in
the ball bearing through the front end of the
housi ng. Then install the rear bearing snap
ring on the output shaft.

Install the rear housing oil sea
seal installer J-1354.

Tap the front spider bushing retai ner assenbly
inthe front end of the housing. The transm s-
sion rear housing spider retainer has the word
"top" cast on the retainer; this end faces
toward the front of the transnission and to
the top of the case. Install the speedoneter
drive gear and spring on the front end of the
out put shaft.

Install the speedoneter pinion and adapter
lining up the notch in the adapter with the
index pin in the housing. Then install the
speedoneter adapter retaining ring with the
ring gap toward the top of the housing.

using oil

ASSEMBLY CF TRANSM SSI ON

Install the breather in the side of the case
with the breather cap toward the top of the
case.

Pl ace new "0" rings on the brake band anchor
pins and slide the pins into the case fromthe
inside and then start the adjusting screws
into the case.

Install the throttle val ve i nner | ever and add
the retaining ring and washer. Slide the oi
seal over the outer end of the shaft with the
lip of the seal toward the case. Using a 1/2"
socket, tap the seal into the case until it
bottons (Fig. 127). Install the outer |ever
but do not tighten the clanping bolt nut.
Install the parking lock lever with the end
of the spring hooked over the operating | ever
stop pin and tap the lever support into the
case (Fig. 128). Install the |ever support
retaining ring.

FI GURE 126—Expl oded Vi ew of Transm ssion Rear Housi ng Assenbly
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FI QURE 127—nstalling Throttle Lever
Gl Seal

FI GURE 128—+nstall the Parking Lever
Suppor t

Install the retaining ring and washer on the
outer end of the manual val ve | ever shaft and
then slide a new seal onto the shaft so that
lip of the seal will be toward the case. Start
the shaft through the case and add t he parking
lock lever, spring, and manual valve inner

lever (Fig. 129).
B W

FI QURE 129—+nstall the Parki ng Lever

Tap the operating lever index pin into the
shaft and then line up the set screw hole in
manual valve lever with the hole in the shaft
and install the set screw, stop plate, and
lock nut. Using a 11/16" deep socket, bottom

the oil seal in the case (Fig. 130).

FI GQURE 130—+nstalling the Manual Lever
Cperating Shaft Gl Seal

Attach the nmanual valve outer lever to the
shaft so that the offset in the lever is away
fromthe case (Fig. 131).

FI QURE 131—+nstall the Manual Val ve
Quter Lever

Pl ace the planetary ring gear thrust washer
on the hub of the rear oil punp and pl ace the
punp in the case (Fig. 132).

Install the rear punp retaining screws and
washers with the long screw at the |ocation
indicated by the arrow illustrated in Figure
133. Torque the cap screws to 15 to 18 ft.
| bs.

Install new "0" rings on the rear oil punp
governor and discharge junper oil tubes,
lubricate the rings with autonatic transm ssion
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FI GURE 132—nstalling the Rear G| Punp

FI QURE 133—MNote the Location of the
Long Screw

fluid and press the tubes into the punp and
case.

Place the reverse brake band in the case
placing the band strut with the notch in it
on the sanme side as the band operating |ever
(Fig. 134).

FI GURE 134—nstalling the Reverse
Brake Band

Engage the band struts in the operating
lever and in the anchor pin and tighten the
adj usting screw enough to hold the band in
pl ace.

Wing a dummy input shaft, install the
pl anetary assenbly. Exercise care to avoid
breaking the planetary shaft sealing rings
when they enter the bore in the rear punp
(Fig. 135).

FI GQURE 135—+nstalling the Planetary
Assenbl y

Pl ace the | ow range brake band in the case
with the band strut with the notch in it on
the sane side as the band operating | ever.

Engage the band struts in the operating
lever and in the anchor pin. Tighten the
adj usting screw enough to hold the band in
pl ace.

Install the high range clutch assenbly (Fig.
136) .

=

FI GURE 136—nstalling the H gh Range d utch

Assenble the front oil pump to the bell
housi ng torque tightening the retaining screws
and washers to 15 to 18 ft. |bs.

Pl ace the high range clutch thrust washer
on the huh of the punp wth the ball
indentations in the washer against the rear
face of the punp.
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Lightly apply lubriplate in three or four Insert the parking gear lug ring into the
pl aces around the transnission side of the hub of the parking gear (Fig. 139).

bel | housing to case gasket. Line up the cap
screw holes in the gasket with those in the
case and attach the gasket to the case.
Assenble the bell housing and front punp
assenbly to the case and torque tighten the
screws 55 to 60 ft. |bs.

e self-locking screw is used along wth
ei ght plain screws and | ockwashers. The arrow
in Figure 137 shows the location of the
sel f-1ocking screw.

FI QURE 139—+nsert the Parking Gear
Lug R ng

Note the index pin (arrow) in the end of the
pl anetary cage shaft and the absence of one
tooth in the hub of the parking gear. These
nust be in line when assenbling the gear to
the shaft | Fig. 140 I.

FI QURE 137—tocation of Self-Locking Screw

Figure 138 illustrates the snap ring that
was not renoved frominside of the hub of the
parki ng gear on disassenbly. If a new parking
gear is to be installed. transfer the snap
ring fromthe original gear to the new one.

FI QURE 140—MNote the Index Pin

Rotate the planetary cage shaft so that the
parki ng gear assenbly can slide onto the shaft
when the governors are in position (Fig. 141).

P ace the rear housing spacer in the hub of
the parking gear (Fig. 142).

FI GQURE 138—MNote the Snap R ng Inside Use a new gasket and assenbl e the conplete
the Cear, rear
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FI GQURE 141—Note the Position of the
CGovernors

FI GURE 142—Pl ace the Spacer in the Parking
Gear Hub

housi ng assenbly to the case and install and
tighten two or three retaining screws. Al so
install the I ong output shaft bolt and tighten
the bolt.

Attach dial indicator clanp to the input
shaft with the indicator against the bell
housi ng flange. Check the high range clutch
and planetary end play by using a screw dri ver
behi nd t he hi gh range cl utch housi ng. Push the
input shaft toward the rear and set the
i ndi cator dial and then pry the cl utch housi ng
forward and note the indicator reading. The
specified end play is .023" to .036" (Fig.
143) .

If the end play is not wthin specifica-
tions, it will be necessary to change the rear
housi ng spacer shown in Figure 142. Spacers
are available in thicknessess ranging from
. 020" through .085" in .013" graduations.
Select and install a spacer which will bring
the end play within the specified limts and
recheck the end pl ay.

When the proper end play exists, install all
of the rear housing retaining screws and
| ockwashers torque tightening the screws to
15 to 18 ft. Ibs. Tighten the long output
shaft bolt to 35 to 40 ft. I|bs. torque.

39

FI GURE 143—¢checking the H gh Range d utch
and Pl anetary End Pl ay

Position the low range and reverse brake

operating levers on the band struts.
Install the |ow range brake assenbly to the
case and torque tighten the three cap screws
"B'" (Fig. 144) to 9 ft. Ibs. Attach the
control valve assenbly to the case lining up
the throttle valve lever pin with the throttle
valve and start the low range brake junper
tubes in the front val ve body. Lightly tap the
val ve body toward the | ow range brake tubes
and insert the five valve body to case cap
screws "A'. Then install the reverse brake
assenbly and junper tubes. Install the four
cap screws "B' and torque tighten to 9 ft.
| bs.

As illustrated in Figure 144, torque tighten
screws "A' and "B' to 9 ft. Ibs. and the
remaining screws to 5 ft. |bs.

Torque tighten both the reverse and |ow
range brake band adjusting screws to 20 ft.
I bs. Then back the

FI QURE 144—Screws "A' and "B" 9 ft. |bs.
Torque Al others 5 ft. |bs.
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screws out
nuts.
Connect the nanual valve link to the shaft
inner lever and spread the split end of the
pin. Lubricate the "0" ring on the rear oil
punp suction junper tube and install the tube
Fig. 145).

1:-4 turns and tighten the I|ock

_dl_;-ul-n—.. i, e

FI QURE 145—+nstall Rear G| Punp
Suction Tube
Install the oil strainer and clip. Then

install the oil pan using a new gasket. Torque
tighten the oil pan retaining screws to 10 to
12 ft. |bs.

Install the front punp oil transfer tubes
and the tube adapters. The adapter with the
smal | metering hole should be installedinthe
opening toward top of case Fig. 146).

FI GURE 146—Metering Hol e toward Top
of Case

Using a screw driver in the end of the
throttle valve shaft, rotate the shaft coun-
ter-clockwi se until the valve reaches its
stop. Wth the valve against its stop, use a
strai ght-edge to position the outer |ever and
tighten the clanp screw nut (Fig. 147).

FI QURE 147—ke Straight-edge to Adjust
Lever

TRANSMISSION INSTALLATION

Wre the converter assenbly to the bell
housing to prevent it from accidentally
sliding off the input shaft while noving the
transm ssi on.

Transfer the transm ssion fromthe recondi -
tioning stand to a transnission |lift or jack.
Move the transm ssion under the car and raise
until the pilot of the front of the direct
drive clutch housing is inline with the bore
in the crankshaft.

Move the transmission forward so that the
pilot enters the crankshaft while at the same
time the four studs on the clutch housing
enter the holes in the flywheel. Start two of
the converter to flywheel retaining nuts and
renove the wire holding the converter to the
bel I housi ng.

Raise the transmission wuntil the pilot
around the top of the bell housing flange is
right to the top of the flywheel housing.
Install the |ower flywheel housing cover and
starting notor. Install all bell housing to
fl ywheel housing retaining bolts and tighten
the bolts to 25 to 30 ft. |bs. torque.

Install the two remaining converter to
flywheel retaining nuts and torque tighten all
nuts to 25 to 30 ft. |bs.

Attach the rear cross nmenber to the engine
supports and side sills. Connect the torque
tube and universal joint to the rear transm s-
sion housing and output shaft. Renove the
support fromunder the engine and | ower
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the jack or lift fromunder the transm ssion.

Connect the oil cooler lines and the
speedonet er cabl e.

Connect the selector control |inkage at the
left side of the transm ssion. Connect the
throttle control |inkage at the right side of
the transnmission. Refer to NAI NTENANCE for
I i nkage adj ust nents.

Attach the oil filler and level checking tube.
Wien filling the transm ssion, use type "A'

automatic transmssion fluid which has an
AQ ATF nunber enbossed on the top of the
cont ai ner.

To fill the unit, pour seven quarts of fluid

through the filler tube in the engi ne conpart -
nment .

Start the engine and allowit to run at FAST
IDLE for five mnutes with the selecter |ever
in the Neutral "N' position.

Reduce the engine speed to |low idle and add
only enough fluid to bring the level to the
"FULL" mark on the dip stick.

The fluid capacity of the transmssion is
approximately 12 gts. for a "dry fill"™ such
as on the initial filling or when filling
after the unit has been conpletely disassem
bled. The "wet fill" is approxinmately 11 qgts.
after draining the unit and the converter when
changing oil.

If at any time it is doubtful as to whether
the fluid is at the proper level, such as
mght be in the case if the filler tube were
di storted by acci dent, the foll owi ng check can
be made:

Pl ace the car on a level floor or hoist and
allow the engine to run at idle for five
mnutes in Neutral "N'.

Pl ace a container under the rear end of the
transm ssion and then renove the bronze plug
in the rear of the transmssion case. If oil
runs out of the opening, add oil wuntil it
begins to run out, install the plug, and then
add ONE QUART of oil. This will bring the oil
to its proper level. If wupon removing the
bronze plug oil does run out, allow it to
drain to the plug opening level and then
install the plug and add ONE QUART of oil.

MAINTENANCE

Throttle Linkage Adjustment

Check the operation of the linkage to make
certain it is operating freely and not
bi ndi ng. Check for excessive wear at the pivot
poi nts. Proper adjustments cannot be nade with
bi ndi ng or excessively worn |inkage.

The engine should be thoroughly warmed up
and the low or curb idle set at 400 RPMwith
the selector in the Drive (D) position. After
stopping the engine, it is suggested that the
carburetor choke valve be blocked open to
prevent the carburetor |inkage fromreturning
to fast idle while the transnission throttle
| i nkage adjustments are bei ng nade.

To adjust the |linkage, disconnect the
throttle rod at the throttle val ve shaft outer
| ever at the side of the transm ssion. Mve

the lever to the rear to its stop. Hold a
strai ght edge across the mlled surface at the
rear of the transmission case. The taper on
the end of the lever should just contact the
strai ght edge as shown in Figure 147.

If adjustnent is necessary, |oosen the | ever
clanp screwnut and turn the shaft to the left
(count ercl ockwi se) until the val ve has reached
its stop. Wth the shaft held in this
position, rotate the lever on the shaft so
that the taper on the lever lines up with the
mlled surface on the case when checked with
a straight edge and then tighten the clanp
screw nut. Reconnect the rod to the | ever.

Rai se t he hood and renove the carburetor air
cleaner. D sconnect the upper throttle rod

fromthe center hole of the throttle cross
shaft lever at "A', Figure 148.

FI GQURE 148—Throttle Linkage Adjusting
Poi nt s

Lightly hold the cross shaft Iever forward
at point "A" sothat the throttle valve in the
transmission is against its stop. Do not
spring the |linkage.

Adj ust the throttle rod by | ooseni ng the two
lock nuts at "B' so that the end of the rod
will enter the center hole in the cross shaft
| ever. Then reconnect the rod in the center
hole in the cross shaft |ever.

Adj ust accelerator rod at "C' so that the
rod is 151/2" between the ball joint at the
carburetor lever and at point "D'. Tighten the
lock nut after the proper adjustnent is made.

This adjustment will insure full travel of
the foot accelerator and position the |ever
at point "D' so that the throttle return
spring will not pass over center. The | ong end
of the return spring is fastened to the | ever
at point "D' and the short end to the bracket
at the right side of engine.

NOTE: After setting
engine idle to 425 RPM

linkage reset
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Selector Lever Control Linkage Adjustment

The selector lever has six positions as
follows: "P* for parking, "N' for neutral, Dot
"s" for Drect Dive, "D' for gear start
drive, "L" for low, and "R' for reverse.

In order to nove the sel ector |ever in either
"P' parking or "R' reverse range, the selector
| ever must be rai sed toward t he steering wheel .

To properly adjust the control |inkage,
raise the selector lever and place the |ever
inthe "R' position.

Di sconnect the clevis pin at the transnis-
sion control |ever by renoving the clevis pin.
The transm ssion control | ever shoul d be moved
to the rear as far as it will go but do not
force the lever as this may tend to bend the
stop plate |l ocated inside the transm ssion on
the manual control shaft lever. Wth the
selector lever in the "R' position and the
transnmission lever set to the stop plate,
adj ust the clevis on the control rod so that
the clevis pin fits freely in the hole of the
clevis and the transmssion lever. Then
replace the cotter key and tighten the | ock
nuts on the control rod.

The sel ector |ever pointer can be aligned if
required, as follows: Place the selector |ever
inthe "N' position noting the position of the
pointer. Rermove the shroud from the jacket
tube. Renove the retaining screw at the | ower
end of the shroud and slide the shroud
downward turning the upper end toward the
right and lift out of jacket tube. Then hold
the pointer shaft with pliers and nove the
pointer to the right or left on the shaft to
lineit up directly under the center of letter
"N,

Transmission Fluid

The transm ssion fluid | evel shoul d be checked
at 1,000 nile intervals using the dip stick
in the filler tube located in the engine
conpart ment .

The engine should be run at approximately
800 RPMfor one mnute to conpletely fill the
systemand then run at low or curb idle while
the l evel is being checked. If it is necessary
to add fluid, add only enough to bring the
level to the "FULL" mark on the dip stick.

Wien adding fluid, use type "A' automatic
transm ssion fluid which has an AQ ATF nunber
enbossed on the container.

The transmission and converter should be

drained, the oil strainer and the oil pan
cleaned, and new fluid installed at 25,000
mle intervals. Draining and refilling is

acconpl i shed as fol |l ows:

Renove the flywheel housing | ower cover and
rotate the flywheel to |ocate one of the
converter drain plugs at the bottom

Pl ace a container under the converter and
the transm ssion oil pan and then |oosen but
do not renove the converter drain plug.

Rotate the flywheel one-half turn to |ocate
the other converter drain plug to the bottom
Remove this plug and the oil pan drain plug
to drain the fluid.

Renmove the oil filler tube, oil pan, and oil
strainer. Cean the oil pan. Oean the oil
strainer by scrubbing with a wre brush,
rinsing in cleaning solvent and then bl owi ng
conpressed air through it fromthe inside out.

Reinstall the strainer, newoil pan gasket,

oil pan, and the oil filler tube.
Reinstall and tighten the converter and oil
pan drain plugs. Rotate the flywheel one-half
turn and tighten the converter drain plug
which previously was |oosened to vent the
converter while it was draining.

Install the flywheel housing | oner cover and
torque tighten the retaining screw to 15 to
18 foot pounds.

To fill the unit, install seven quarts of
AQ ATF automatic transmssion fluid through
the filler tube in the engi ne conpartnent.
Start the engine and allow it to run at FAST
IDLE for five mnutes with the selector |ever
at neutral
(“N").

Reduce t he engi ne speed to lowor curb idle.
Add approximately three quarts of fluid
continuing to add fluid slowy to bring the
level to the "FULL" mark on the dip stick.

Servicing Governors

Both the low speed and the high speed
governors can be renmoved for replacenent or
for cleaning by renoving the oil pan.

Rotate the propeller shaft to gain access
to the governor retaining screws and renove
the screws using special governor wench
J-5976 (Fig. 149).

FI GURE 149—Renovi ng Governor with
Speci al Tool J-5976

Brake Band Adjustment

The reverse and the | ow range brake bands are
adj usted as foll ows:

Loosen the band adjusting screw |ock nut,
torque tighten the adjusting screwto 20 foot
pounds, back the screw out 13/4" turns, and
re-tighten the | ock nut.
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ULTRAMATIC TRANSMISSION OIL
CIRCUITS

Neutral and Park Range

Wth the selector lever in Neutral or Park
range the flow of hydraulic oil pressure is
as follows (Fig. 150) :

Wth the engine running the front punp

rotates at all times. Pressure is obtained
i mediately and opens the front punp check
val ve.

Gl leaving the front punp fills the nain

oil gallery and is routed to the punp val ve
and to the head of the punp valve. It passes
t hrough the punp val ve, through the converter
valve and fills the converter.

Fromthe main oil gallery oil passes through
the throttle valve and to the throttle linit
valve. From the throttle limt valve it is
routed to the punp valve where it assists the
spring to hold the punp valve inits "at rest”
position. It also branches off to the head of
the | ow regul ator val ve.

Gl is also delivered from the throttle
valve to the lowhigh shift valve where it
fills the cavity inthe valve inits "at rest”
position. It is also routed fromthe throttle
valve to the direct shift throttle valve and
to the head of the val ve.

Gl fromthe main gallery passes to the | and
of the lowhigh shaft valve. From the main
gallery it alsois directed to the | and of the
manual val ve and through the reverse shuttle
valve to the top of the reverse piston hol di ng
the brake in its rel eased position.

In Neutral and Park range the high range
clutch pressure and |ow range brake top and
bottom pressures are vented at the nanual
val ve.

The oil pressure in Neutral and Park is not
hi gh enough to cause the val ves to nove.

High Range Converter " Dot" Drive

Wth the selector lever in the "Dot" position
(Fig. 151), the manual valve blocks off the
passage to the bottom of the reverse brake
pi ston. This passage now vents the oil from
the bottom of the piston out past the rear of
the nmanual valve. At the sane tine, pressure
passes through the reverse shuttle valve to
the top of the reverse piston holding the
brake in its rel eased position.

Wien the nmanual val ve was noved, a passage
was opened to admt pressure to the head of
the nodulating valve causing the valve to
nove. The oil continues through the passage
where it branches off and is directed above
the piston to assist the spring in hol ding the
brake in its rel eased position.

From the manual val ve, another passage routes
oil to the bottom of the |ow range brake
pi ston. However, the oil and spring pressures
above the piston are greater than the oil
pressure below the piston and the |ow range
brake is held in its rel eased position.

From the nmnanual valve, another passage
routes oil to the bottom of the low range
brake piston. However, the oil and spring
pressures above the piston are greater than
the oil pressure below the piston and the | ow
range brake is held in its released
posi tion. From the nanual val ve, another pas-
sage routes oil to the bottomof the | ow range
brake piston. However, the oil and spring
pressures above the piston are greater than
the oil pressure bel ow the piston and the | ow
range brake is held in its rel eased position.

At this tine, the car is standing still, the
engine is idling, the converter is filled with
oil, and the high range clutch is engaged.

To drive the car forward, depress the

accelerator pedal which increases engine
speed, front punp speed, and punp pressure.
This partial pressure passes through the high
speed governor, where a certain anount of

regul ation takes place, to the |ow speed
governor which does the najor regulating
during | ow speed operati on.

From the low speed governor, the oil is

directed to the direct shift valve and to the
[ owhigh shift valve, but at this time, the
pressure is not great enough to cause the
val ves to nove.

Covernor pressure also is routed to the
detent housing where it assists the springs
in holding the plungers into the detents in
t he manual val ve.

As car speed and governor pressure increas-
es, the plungers are held tighter into the
detents in the valve thereby naking it quite
difficult to accidentally knock the selector
lever into another range while the car is
under way.

As car speed increases, the governor pres-
sure al so increases and the governor pressure
at the head of the lowhigh shift valve is
great enough to nmove the val ve.

Wien the valve noves, it closes off the
throttle pressure passage leading into the
cavity in the valve and pressure is vented.
At the sane time, the valve has connected
passages which permts punp pressure to pass
through the lowhigh shift valve into a
passage where it is directed to the nmodul ati ng
val ve and through the nodul ati ng val ve to the
punp valve. It also is directed to the manual
val ve where the passage is closed off.

The converter and high range clutch are now
the driving nenbers. At this point the
transmssion automatically shifts into H gh
Range Drect "Dot" Drive.

High Range Direct " Dot" Drive

Wth the selector lever in "Dot" Drive (Fig.
152) governor pressure becane hi gh enough, as
vehi cl e speed increased, to nove the | ow high
shift valve and direct shift valve. Wen the
direct shift wvalve noved, passages were
connected to pernit punp pressure to be routed
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to the direct drive clutch. The passage
branching off the direct drive clutch
passage has adnmitted pressure to nove the
converter valve piston. The pressure at the
head of the converter valve noves the valve
to reduce the converter pressure.

When the converter pressure was reduced,
the pressure in the main gallery increased
mormentarily. This higher pressure directed
to the head of the punp valve, assisted by
t he hi gher pressure ahead of the valve | and,
causes the valve to nove

The rear punp pressure nowis greater than
the front punp pressure which is being
by- passed. The rear punp pressure opens the
rear punp check valve and closes the front
pump check valve. The front punp is now
rotating but is only re-circulating the oi
and the rear punp is the pressure source
Rear punp pressure is regul ated by the punp
val ve which vents enough oil to nmaintain a
pre-deternm ned rear punp pressure.

The direct drive clutch and the hi gh range
clutch are nowdriving the car at a constant
speed.

As car speed decreases, the governor
pressure al so decreases. Governor pressure
at the head of the direct shift valve has
dropped to a point where the valve noves
closing off and venting the passage | eadi ng
to the direct drive clutch and the direct
drive clutch disengages.

CGovernor pressure to the head of the
[ ow hi gh shift valve at this point also has
fallen off and the valve noves and adnits
throttle pressure into the spring cavity in
the valve. Wwen the lowhigh shift valve
noved, it closed off the passage |eading
through the nodulating valve to the punp
val ve.

Wen the direct drive clutch disengaged
and the pressure was vented, the pressure
also was vented from the head of the
converter valve piston. The converter val ve
pi ston spring noves the piston, which in
turn nmoves the converter valve, to adnmit oi
under a higher pressure to the converter
causi ng the converter valve to regul ate.

Now again a repetition of events occur
which were previously described in High
Range Converter "Dot" Drive when the system
required a greater quantity of oil because
t he converter becane a driving nenber.

The greater quantity of oil required
results in a monentary pressure drop in the
oil gallery.

The | ower pressure at the head of the punp
valve allows the valve to nove and pernits
the front punp to build up pressure.

TECHNICAL SERVICE MANUAL

The front punp pressure nowis greater than
the rear punp pressure causing the front punp
check valve to open and the rear punp check
valve to close. The rear punp now is only
putting out a partial pressure and the front
punp is the pressure source

Wien the car stops, the rear punp does not
rotate. Consequently, there is no rear punp
or governor pressure. Throttle pressure now
has fallen off ahead of the direct shift
throttle valve all owing the valve to nove and

close off the passage to the direct shift
val ve.

Throttle pressure passing through the
throttle limt valve, which no longer is

limting pressure, also has dropped of f ahead
of the low regulator valve and the spring
noves the valve. Wth the engine idling, front
punp pressure from the main gallery to the
head of the punp valve has fallen off and the
val ve noves and no regul ation is taking pl ace.
This lowered pressure also is being delivered
to the converter valve and the pressure has
fallen off at the head of the converter val ve.
The val ve noves and the converter nowis only
bei ng kept full of oil.

L ow Range Converter Drive

Wth the selector lever in Drive position
(Fig. 153), the manual val ve noves and a | and
on the valve closes off the passage |eading
to the head of the nodul ating valve and the
spring noves the valve. The passage which
passes through the shift regulator valve and
to the high range clutch is closed off thus
di sengaging the clutch. A branch passage
leading to the top of the |ow range brake
piston is also closed off.

The pressure fromthe high range clutch, as
well as pressure above the |ow range brake
piston, is routed through a common passage
whi ch passes through the nanual val ve bore and
is vented at the | ow high shift valve.

At the sane tine, the manual valve admts
punp pressure through another passage to the
| ow range brake. It enters the | ow range brake
housi ng bel ow the piston noving the piston
upward to apply the brake.

Wth the car standi ng and t he engi ne idling,
the low range brake is applied, and the
converter is filled with oil

Depressing the accel erator pedal increases
the engine speed as well as the punp speed
and, consequently, a greater punp pressure
Thi s higher pressure at the head of the punp
val ve noves the valve causing it to regulate
pressure. This higher pressure passes through
the punp val ve, through the converter valve,
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and into the converter. The higher pressure
at the head of the converter valve causes it
to regulate and maintain a predeterm ned
converter pressure.

Wien the throttle was depressed, the oil
leaving the main gallery tothe throttle val ve
increased in pressure. Throttle pressure al so
i ncreases and this higher pressure at the head
of the direct shift throttle val ve noves the
valve causing it to regulate and open a
passage to admt pressure to the direct shift
val ve where it enters the cavity in the val ve
to assist the spring. The increased throttle
pressure also passes through the throttle
linmt valve to the punp val ve where it assists
the spring. It also branches off and is
delivered to the head of the |ow regul ator
val ve to nove the val ve.

Because the car is in notion, the rear punp
isrotating and putting out a partial pressure
to the high speed governor valve from where
it passes to the |ow speed governor valve.
Fromthis valve, it is delivered to the head
of the lowhigh shift valve and to the head
of the direct shift valve and to the detent
housi ng. Covernor pressure also is routed
t hrough t he nmodul ati ng val ve to t he punp val ve.

The car speed now is such that the governor
pressure is great enough to nove the | ow high
shift valve which closes off the throttle
pressure passage to the cavity in the valve.
Wen the lowhigh shift valve noved, it
connected passages to adnit punp pressure to
the nmodulating valve. It also is directed
through the nmanual val ve passing out through
a passage leading to the head of the nodul at -
ing val ve causing the valve to nove and adnit
pressure to the punp val ve.

Wth the converter in and the | owrange brake
appl i ed, the converter through the pl anet gear
assenbly is the driving menber. At this point
the transmssion automatically shifts into
H gh Range Converter Drive.

High Range Converter Drive

As vehicle speed increases (Fig. 154), oil
is routed to the | owrange brake housi ng where
it is directed above the piston. The | ow range
brake piston spring and the oil pressure nove
the piston downward to rel ease the brake. At
the same tine, the oil branches of f and passes
through the shift regulator valve and to the
hi gh range clutch where it engages t he cl utch.

Wth the converter in and the high range
clutch applied and the Ilow range brake
rel eased, the converter and high range clutch
are the driving nmenbers. At this point the

transmi ssion automatically shifts into

Hi gh Range Direct Drive.

High Range Direct Drive

As car speed further increases (Fig. 155)
the governor pressure to the direct shift
val ve becones great enough to nove the
val ve. The direct shift val ve now connects
passages to admit pressure to the direct
drive clutch and engage the clutch.

The passage branching off from the
direct drive clutch passage has admtted
pressure to nove the converter valve
pi ston. The pressure at the head of the
converter valve noves the valve to reduce
the converter pressure. The pressure in
the main oil gallery increases and the
hi gher pressures at the head of the punp
val ve and at the valve | and nove the punp
valve to where it by-passes the oil.

The rear punp pressure now i s greater than
the front punp pressure.

The rear punp pressure opens the rear
punp check val ve and cl oses the front punp
check valve. The front punp now is
rotating but is only re-circulating the
oil and the rear punp is the pressure
source. Rear punp pressure is regul ated by
the punp val ve.

The direct drive clutch and the high
range clutch are now the driving nmenbers.

Kickdown—High Range Direct to L ow
Range Converter Drive

When a quick speed is desired for vehicle
passing "kickdown" (Fig. 156) may be
acconpl i shed by depressing the accel erator
pedal beyond the full throttle position.
In doing so, full punmp pressure is
adm tted through the throttle valve. This
pressure is directed behind the head of
the | ow high shift val ve causing the valve
to nove. When the lowhigh shift valve
noves, it closes off the pressure to the
direct drive clutch which releases the
clutch. The pressure fromthe direct drive
clutch is vented from a passage at the
| ow hi gh shift val ve.

Full punp pressure is also directed
behind the head of the Ilowhigh shift
val ve to nove the val ve whi ch uncovers the
throttle pressure passage adnmtting throt-
tle pressure into the spring cavity. \Wen
the | ow high shift valve noves, it closes
of f the passage which supplies oil through
the nodul ating valve to the punp valve.
Pressure is also blocked off through the
manual valve to the point where it
branches off to the head of From this
branch point, the pressure also is bl ocked
of f.
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From this branch point, the pressure also
i s blocked of f through the shift regul ator
valve and to the high range clutch to
di sengage the clutch. The pressure | eading
to the top of the | ow range brake piston
also is blocked off. Both the high range
clutch and the | ow brake top pressures are
vented through the comon passage which
passes through the manual valve to the
| ow-high shift valve where the venting
t akes pl ace.

VWen the pressure above the |ow brake
pi ston was blocked off and vented, the
pressure bel ow the piston noved the piston
upward to apply the brake. The direct
drive clutch disengaged, the high range
clutch di sengaged, and the | ow range brake
was applied; these events or operations
are taking place al nost sinultaneously.

The converter now cones into operation
and the front punp takes over the function
of the rear punp. Wen the direct drive
clutch pressure was cl osed of f and vented,
the pressure at the head of the converter
valve piston also was vented and the
spring moves the piston which in turn
noves the converter valve to adnit oil at
a higher pressure into the converter. The
pressure at the head of the converter
valve causes the valve to nove and
regul ate this pressure. The greater quan-
tity of oil required by the converter has
momentarily resulted in a pressure drop in
the main oil gallery.

The pressure at the head of the punp
val ve has dropped and allows the valve to
nmove partially closing off the front punp
re-circul ati ng passage, thereby pernmitting
the front punp to build up pressure.

When the direct drive clutch disengaged,
the engi ne and front punp speeds increased
and, consequently, front punp pressure
i ncreased and now i s higher than the rear
punp pressure. Pressure from the front
punmp opens the front punp check valve,
cl oses the rear punp check valve, and the
front pump now is the pressure source.

The converter through the | owrange brake
is the driving nenber. Wen throttle
pressure is released punp pressure to the
| ow-high shift valve is bl ocked.

As shown in Figure 155, governor pressure
moves the Jlowhigh shift valve which
bl ocks off the throttle pressure to the
spring cavity. The lowhigh shift valve
al so connects passages to direct oil to
the nodulating valve. It continues on
t hrough the manual valve to a point where
it branches off to the head of the
nodul ati ng val ve nmoving the val ve which

now directs oil to the punp valve. Fromthis
branch point, the oil is routed to the top of
the | ow range brake piston. The oil and spring
pressures above the piston are greater than
the oil pressure below the piston and the
pi ston noves downward to rel ease the brake

At lower car speeds, the punp pressure
passi ng through the orifice and to the rel ease
side of the | ow range brake piston sl ows down
tenporarily to provide a snmooth upshift. A
hi gher car speeds, it is desirable to have the
low range brake release rapidly. This is
acconpl i shed by admtting a so-called "boost"
pressure above the brake piston. This "boost"
pressure is taken from a passage leading to
the high range clutch and passes through the
low regulator valve and into the passage
leading to the top of the |ow range brake
pi st on.

Wile the | ow range brake is rel easing, oi
is also branching off through a passage ahead
of the orifice and through the shift regul ator
valve to the high range clutch to engage the
clutch.

Punp pressure fromthe throttle val ve al so
was bl ocked off to the direct shift valve and
governor pressure noves the valve which
connects passages to permt pressure to the
direct drive clutch and the direct clutch
passage has admtted pressure to nove the
converter valve piston. The pressure at the
head of the converter valve noves the valve
to reduce the converter pressure. Wen the
converter pressure was reduced, the pressure
inthe nain oil gallery increased nonmentarily.
This higher pressure at the head of the punp
val ve, assisted by the pressure ahead of the
val ve | and, causes the valve to nove.

The rear punp pressure nowis greater than the
front punp pressure which is being by-passed.

The rear punp pressure opens the rear punp
check valve and closes the front punp check
valve. The front punp now is rotating but is
only re-circulating the oil and the rear punp
is the pressure source. Rear punp pressure is
regul ated by t he punp val ve whi ch vents enough
oil to nmaintain a pre-determned rear punp
pressure.

The direct drive clutch and the high range
clutch are the driving menbers

Low Range Converter "Low" Drive

"L" range (Fig. 157) is used for ascendi ng and
descending steep grades or pulling through
sand, gravel etc. The manual val ve cl oses of f
one passage and distributes the oil through
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anot her passage to the |ow range brake. The
oil enters the |ow range brake housing bel ow
the piston holding the piston upward which
appl i es the brake.

Upon opening the throttle the increase in
engine speed and punp speed results in a
greater front punp pressure. The pressure at
the head of the punp valve noves the valve
causing it to regulate. The higher pressure
passes through the punp val ve, the converter
valve, and into the converter. The higher
pressure at the head of the converter valve
noves the val ve and causes it to regul ate. The
hi gher pressure fromthe main nmaln oil gallery
passes through the throttle val ve increasing
throttle pressure. This pressure passes
through the throttle limt valve to the head
of the punp valve. It al so passes to the head
of the low regulator valve and causes the
valve to nove. Throttle pressure at the head
of the direct shift throttle val ve noves the
valve causing it to regulate and also to
uncover a passage leading to the direct shift
val ve.

The rear punp is now rotating and putting
out a partial pressure through the high speed
governor and the |ow speed governor. As a
result governor pressure is directed to the
[ owhigh shift valve and to the direct shift
val ve and al so to the detent housi ng. Governor
pressure al so is passing through the nodul at -
ing valve to the punp val ve. Therefore, when
ascendi ng steep grades the converter through
the low range brake is the driving nenber. As
car speed increases the transm ssion autonat -
ically shifts into Low Range Drect "Low
Drive.

Low Range Direct " Low" Drive

Wien descending a steep grade car speed is
i ncreased. Consequently, governor pressure
will increase (Fig. 158). The governor pres-
sure now at the head of the Iow high shift

valve noves the valve to close off the
throttle pressure passage leading into the
spring cavity. At the sane time, it has

uncovered a passage to adnit punp pressure to
the direct shift valve, to the nodulating
valve, and to the manual valve. overnor
pressure now at the head of the direct shift
val ve noves the valve to connect passages and
transfer pressure to the direct drive clutch
to engage the clutch

The passage branching off from the direct
drive clutch passage admtted pressure to nove
the converter valve piston. The pressure at
the head of the converter valve noves the
val ve to reduce the converter pressure. Wen

the ~converter pressure was reduced, the
pressure in the main oil gallery increased
H gher pressure at the head of the punp val ve,

assisted by the pressure ahead of the valve
| and, causes the valve to nove.

The rear punp pressure now is greater than
the front punp pressure which is being by-

passed. Rear punp pressure opens the rear punp
check valve and closes the front punp check
val ve. The front punmp now is rotating but is
only re-circulating the oil and the rear punp
is the pressure source. Rear punp pressure is
regul ated by the punp val ve

Because the direct drive clutch now is
engaged, it acts as a solid coupling between
the engine and the rear wheels. This pernits
the engine to be wused as a brake when
descendi ng steep grades.

The direct drive clutch through the | ow range
brake is the driving nenber

Revers=Drive Range

When the selector lever is
reverse position | Fig. 159 punp pressure
passes through the manual valve to the head of
the reverse shuttle val ve causing the valve to
nove thereby venting the pressure fromthe top
of the reverse brake piston. At the sane tine,
punp pressure passes through the nanual val ve
to the bottom of the reverse brake piston to
apply the reverse brake.

placed in the

Depressing the accel erator pedal increases
the engine speed and also the punp speed
causi ng the punp to put out a greater pressure
Pressure being directed to the head of the punp
val ve i s now hi gh enough to nove the val ve and
cause it toregulate. GI fromthe main gallery
passes through the punp valve at a higher
pressure, through the converter valve al so at
a higher pressure, and into the converter. The
pressure at the head of the converter val ve now
i s high enough to cause the converter valve to
regul ate.

The converter is the driving nenber through
the rear sun gear and pl anet pinions.

As engine speed is reduced, punp speed is
al so reduced. Consequently, the front punp
pressure i s reduced. Lower pressure at the head
of the punp valve allows the val ve to nove and
no regulation is taking place. This |ower
pressure through the converter valve also is
|owered at the head of the valve and it no
longer is regulating. The converter is only
bei ng kept filled with oil
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58 TECHNICAL SERVICE MANUAL

ULTRAMATIC TRANSMISSION SHIFT PATTERN IN M.P.H.

"Dot" Drive Position

Low High High Drive Direct Low Direct High
Light Throttle 16-29
Full Throttle 47-35
Part Throttle 39-36
Max. Kickdown 64-57
Closed Throttle 18-12

“Drive’ Position

Low High High Drive Direct Low Direct High
Light Throttle 13-19 16-29
Full Throttle 32-40 47-35
Part Throttle 39-56
Max. Kickdown 54-47 64-57
Full Throttle 18-12

“Low” Drive Positigjn

Low Direct
Light Throttle 17-28
Full Throttle 47-54

HYDRAULIC TESTS

Do not di sassenble any unit or assenbly until the
oil level is checked and filled to | evel, the car
road tested, a hydraulic unit pressure test nmade,
an accurate and preci se diagnosis nmade and the
cause of the conplaint definitely located or
est abl i shed.

Many times a unit or assenbly is disassenbl ed
and when the inspection is made, the cause of the
conpl ai nt cannot be found because the evi dence of

the cause of the conplaint has been |ost or
dest r oyed.

Low fluid level can be the cause of nany
conplaints ranging from excessive noise to a
noticeable slip in any or all of the operating
r anges.

After the oil level is brought up to the full
nmark, road test the car to determine if correct-

ing the oil level has corrected the conplaint.
The road test will also warm up the engine and
transnission to operating tenperature necessary
to make an accurate pressure test.

Hydraulic Pressure Test

To diagnose and isolate the cause of the faulty
operation, a pressure test shoul d be nade of the
followi ng hydraulic units:

Front Punp Regul ated Pressure
H gh Range d utch Pressure
Low Range Brake Top Pressure
Converter "IN' Pressure
Converter "QUI" Pressure
Drect Drive Pressure
CGovernor Pressure

Throttl e Val ve Pressure

Fold the floor mat away fromthe left side of
the front seat to uncover the oblong floor hole
cover. Renove the cover and insert the flexible
pressure gauge |ines supplied with Tool J-5975 to
the transmssion. Renove the brass plug and
connect the line fitting to the correct passage
for the desired test. These passages are outlined
in Figure 160.

Drive the car with frequent stops and starts,
at | ow speed, accelerating, and at nedi umspeeds,
simlar to the conditions that would exist in
driving in heavy traffic and highway driving.

After the engine and transmssion are thor-
oughly warnmed up and the nonstandard operation
noted, nake the hydraulic pressure test as
outlined in Figure 160. The pressure readi ngs
shoul d conformto those listed under the various
sel ector |ever positions and driving speeds.

To test the low range brake and throttle
pressures, the follow ng procedure applies:

Drain the transmission fluid in a clean contai ner.

Renove the oil pan and screen and install
Pressure Test Set Tool J-5975.

Install the rubber extension tube to the rear
pump suction tube. Install the special fitting
withthe "0" rings to the front punp suction inlet
on the valve body. Renmove the two Allen screws
from the Iow range brake and rear |ower valve
body. Then connect the flexible lines to these
units and insert the test lines through the el bow
tube and install the oil pan.

Insert the rubber plug in the right side of the
special test tool and run the flexible lines
through the floor hole cover and connect these
lines with the test gauges.

Refill the transnission with the oil that was
drai ned and proceed to road test the car. Foll ow

the procedure as outlined in Figure 160.
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TECHNICAL SERVICE MANUAL

POSSIBLE DIFFICULTIES AND CORRECTIONS

CONDI TI ONS

PCSSI BLE CAUSE

CORECTI ONS

Car fails to nove regardl ess
of selector |ever position

| nsuf ficient oi

d ogged inlet screen

Converter val ve stuck

Punp val ve stuck

Sel ector contro
di sconnect ed

I i nkage

Transm ssi on out put shaft
broken | oose from pl anetary
cage

Par ki ng gear |ever spring
broken. This mght allowthe
pawl to renain engaged in the
par ki ng gear

Low and reverse bands ad-
justed too tight

Bushi ngs or bearings seized
in the transm ssion. Noise
may or may not be present

Add oil to proper |evel
Performfront punp pressure
test. If little or no pressure
is indicated, clean inlet screen

Performconverter (In) pressure
test. If little or no pressure
is indicated, free up val ve

Performfront punp pressure
test. If little or no pressure
is indicated, free up punp val ve

I nspect the selector control |inkage
Qonnect and adj ust the |inkage

Jack up the car and operate the
engine with the sel ector |ever
in drive position. Apply partia
pressure to the brake pedal and
accelerate the engine. If the
propel l er shaft does not rotate,
it is an indication of an output
shaft broken | cose fromthe

pl anetary cage. If this condi-
tion exists, the test will be
acconpani ed by a grating noi se
in the transni ssion

Jack up the car and try to
rotate the propeller shaft by
hand. If the propeller shaft
cannot be rotated, it is possi-
ble that the parking gear paw
is still engaged

Adj ust the | ow and reverse bands
properly

D sassenbl e the transni ssi on
I nspect all bearings or bushings
and replace all faulty parts

Car fails to nove in drive
range with the sel ector |ever
poi nted under the letter "D’

| nsuf ficient oi

Sel ector control |inkage dis-
connected or out of adj ustnent

Loss of pressure to the
apply side of the |ow range
br ake

Add oil to the proper |eve

Connect the selector contro
|'i nkage and adj ust properly

Check for obstruction in the | ow
range brake to inlet opening
in brake housi ng
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POSSIBLE DIFFICULTIES AND CORRECTIONS (Continued)

CONDI TI ONS

PCSSI BLE CAUSE

CORECTI ONS

Low range brake band strut out
of position

Low range brake band badly
wor n

Renmove oil pan and pl ace strut
in proper position

Repl ace brake band

Car fails to nmove in "Dot"
drive range with the indicator
poi nted at the dot position

Rubber |ip seal on high range
clutch piston out of position
causing piston to stick

Shift regul ator val ve stuck

Burned or worn clutch plates

Perform hi gh range clutch
pressure test. I f pressure
i s nornal, disassenble high
range clutch and check posi -
tion of rubber sea

Perform hi gh range clutch
pressure test. If little or no
pressure exists, free up shift
regul ator val ve

I'f high range clutch pressure
is normal, but car fails to
nmove, the high range clutch
pl ates nay be worn or burned.
D sassenbl e the high range
clutch

Sel ector control |inkage Connect the selector contro

di sconnect ed I'i nkage properly and adj ust
Car fails to nmove with the Sel ector control |inkage out Connect the control I|inkage
sel ector lever in nanual |ow of adjustrment or not hooked up and adjust properly
"L" position

Badly worn | ow range band or Renove oil pan, check band,

band strut out of position

Low range brake pi ston jammed

Insufficient oil pressure to
the apply side of the | ow
range brake

and correct as necessary

Renove oil pan and reverse
brake and di sassenbly brake.
Correct as required

Check for obstruction in inlet
openi ng i n brake housi ng and
also for inlet tube being in
proper position

Car fails to nove with the
sel ector lever in the reverse
"R' position

Sel ector control |inkage not
hooked up or out of
adj ust ment

Excessively worn reverse brake
band or strut out of position

Hook up |inkage or adj ust
properly

Renove oil pan and check band
and correct as necessary
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POSSIBLE DIFFICULTIES AND CORRECTIONS (Continued)

CONDI TI ONS

PCSSI BLE CAUSE

Manual val ve stop inside
transm ssion not adjusted
properly allow ng the nmanual
val ve to over-travel

Lack of oil to the apply side
of the reverse brake piston
caused by a stuck reverse
shuttle

CORECTI ONS
Renmove oil pan and adj ust
manual val ve stop properly

Renove val ve body and free up
reverse shuttle val ve

val ve
Rever se brake piston stuck in Renove reverse brake, free up
housi ng pi st on
Excessive slippage in all I nsuf ficient oil Check oil level and bring up
ranges to full mark

Low front oil punp pressure
due to sticking punp val ve

Low front oil punp pressure
due to ball plugs being out of
| ow range brake housi ngs

Low oil pressure to the con-
verter caused by stuck con-
verter valve

Low front punp pressure due to
worn or badly scored rotors

Performfront punp pressure
test if little or no pressure
i s indicated. Check punp val ve

Performfront punp pressure
test. If the punp pressure is
too I ow, check both brake
housi ngs for having the ball
plugs in place

Perform converter "In"
sure test. If pressure is too
| ow, renove val ve body and
check converter valve for
being free

pres-

Renove the front punp and
check the condition of the
rotors

Excessive drag in "Dot" drive
range usi ng hi gh range clutch
start. A so drags in reverse
but is K in |owrange

Low range brake band too tight

Low range brake piston stuck
hol di ng the brake partly
appl i ed

Transfer tube to rel ease side
of |ow range brake out of
posi tion

Adj ust the | ow range brake
band properly

Free up | ow range brake pi s-
ton. A so check piston ring
for being properly gapped

Renove oil pan and check
position of transfer tube

Excessive drag in both "Dot"
drive and "D' range. X in
reverse

Rever se brake band too tight

Rever se brake piston stuck
hol ding the brake partly
appl i ed

Adj ust reverse band properly

Free up reverse brake piston
Al so check piston ring for
bei ng properly gapped
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POSSIBLE DIFFICULTIES AND CORRECTIONS (Continued)

CONDI TI ONS

PCSSI BLE CAUSE

CORECTI ONS

Car creeps forward in neutral

Low range brake band too tight

H gh range clutch plates stick-
ing on splines

H gh range cl utch pi ston rubber
lip seal out of position causing
the piston to stick and partly
engage the cl utch

Adj ust the | ow range brake band
properly

D sassenbl e hi gh range cl ut ch
and free up clutch plates

D sassenbl e the high range
clutch and install a newlip
seal properly

Car creeps excessively engine
idling

Engine idling too fast

Set engine idl e to specifica-
tions

Car creeps forward when the
sel ector |ever is in reverse

Manual val ve |inkage out of
adj ust nent

Adj ust the nmanual val ve |inkage
properly

Car does not nove with the
sel ector lever in the reverse
posi tion

Reverse shuttle val ve stuck
preventing the oil above the
reverse brake piston fromvent-
ing

Reverse brake band strut out of
posi tion

Renove the control body and free
up the reverse shuttle val ve

Renove the oil pan and position.
the strut properly

Chatter when starting drive "D'
range using hi gh range cl utch
start

Low range brake band draggi ng

Rever se Brake band draggi ng

Wrn, burned, or distorted high
range clutch plates. Gould al so
be caused by sticking plates or
pi st on

Adj ust the | ow range brake band
properly

Adj ust the reverse brake band
properly

D sassenbl e the hi gh range
clutch. Install new clutch
pl ates or correct as necessary

Chatter when starting in | ow
range

Low range brake band out of
adj ust nent

Rever se brake band draggi ng

Sticking high range clutch
pl ates or piston

Adj ust | ow range brake band
properly

Adj ust reverse brake band
properly

D sassenbl e the hi gh range
clutch. Free up clutch plates
or piston or install new parts
as necessary

Chatter when starting in reverse

Rever se brake band out of
adj ust nent

Adj ust reverse brake band
properly
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POSSIBLE DIFFICULTIES AND CORRECTIONS (Continued)

CONDI TI ONS

PGSSI BLE CAUSE

CORECTI ONS

Low range brake band draggi ng
Sticking high range clutch

pl ates or piston

Reverse drum (ring gear)
bushi ng badly worn

Adj ust | ow range brake band
properly

D sassenbl e the high range
clutch. Free up clutch plates
or piston
or install
sary

new parts as neces-

Renmove pl anetary assenbly.
Repl ace ring gear bushing

Drect drive clutch fails to
engage

Sticking high speed governor
val ve, | ow speed governor
valve or direct shift valve
Coul d al so be caused by direct
shift throttle val ve sticking

Direct drive clutch piston
sticking

Check the governor pressure
and the direct drive clutch
pressure. If no direct drive
clutch pressure is indicated
and governor pressure is
normal, the direct shift valve
or direct shift throttle valve
is probably sticking. I f

no governor pressure exists or
is very low, either of the
governor val ves may be stick-
ing. Free up val ves as neces-
sary

If governor pressure and
direct drive clutch pressures
are nornmal, disassenble con-
verter and check for sticking
direct drive clutch piston

Direct drive clutch "hangs on
or fails to rel ease on decel -
eration

Sticking direct shift valve or
| ow speed governor val ve

Performdirect drive clutch
and governor pressure tests.
If on decel eration the gover-
nor pressure lowers but the
direct drive clutch pressure
remai ns constant, check for
sticking direct shift valve.
If both pressures do not

| ower, check for sticking | ow
speed governor val ve

Direct drive clutch engages
| ate and di sengages early

D rect shift val ve spring
"cocked" in val ve bore

Direct shift throttle val ve
sticki ng open

Renove val ve body and rel ocate
spring

Renove val ve body and free up
direct shift throttle valve

Direct drive clutch slips

Excessive |eakage in the
direct drive clutch circuit

Sticking converter valve
resulting in high converter
pressure while in direct drive

Performdirect drive clutch
pressure test. If pressureis
| ow, check for |oose or worn
bushi ngs or broken pi ston

i nner ring

Performconverter (In) pres-
sure test. If pressure is too
hi gh, free up converter val ve
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POSSIBLE DIFFICULTIES AND CORRECTIONS (Continued)

CONDI TI ONS

PCSSI BLE CAUSE

CORECTI ONS

Transm ssion remains in | ow
range using gear-start drive
"D' position. WII not upshift
froml|ow range converter to

hi gh range converter

Sicking | owhigh shift val ve or
sticki ng governor val ves

Sicking throttle val ve

Perform hi gh range clutch and
governor pressure test. If
governor pressure i s nornal

but high range clutch pressure
cannot be obtai ned, check for
sticking | owhigh shift valve.
I'f no high range clutch pres-
sure exists and governor
pressure is low, check for

sti cki ng governor val ve

Performfront punp and throt-
tle pressure tests. |If both
pressures always renain the
sane, check for sticking
throttle val ve

Incorrect front oil
pressure

punp

Low oi | |evel
Sicking punp val ve

Ball plugs nissing in reverse
br ake housi ng

Sicking punp check val ves
I ncorrect punp val ve spring

Sicking nodul ating val ve

Bring oil up to proper |evel
Free up punp val ve
Install and stake ball plugs

or replace housing
Free up check val ves
Install correct spring

Free up nodul ati ng val ve

I ncorrect high range clutch
pressure

Sicking shift regulator valve
Sicking I owhigh shift valve

I ncorrect punp pressure

Free up shift regul ator valve
Free up | ow high shift val ve

Renedy cause for incorrect
punp pressure

Incorrect |ow range top pres-
sure

Ball plug mssing in |owrange
br ake housi ng

Sicking I owhigh shift valve
I ncorrect punp pressure

Threaded plug nmissing in | ow
range brake housing

Install and stake ball
repl ace brake housi ng

pl ug or

Free up | ow hi gh shift val ve

Renedy cause for incorrect
punmp pressure

Install plug in housing

I ncorrect converter
pressure

(In)

Incorrect front punp pressure
Sicking converter val ve

Loss of pressure in the converter
circuit caused by |oose or worn
bushi ngs

Renedy cause for incorrect
front pump pressure

Free up converter valve Re-
pl ace bushi ngs as necessary
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POSSIBLE DIFFICULTIES AND CORRECTIONS (Continued)

CONDI TI ONS

PCSSI BLE CAUSE

CORECTI ONS

Incorrect direct drive clutch
pressure

Sticki ng governor val ves or
sticking direct shift valve

Wrn or |eaking direct drive
clutch piston rings

Loss of pressure through direct
drive clutch circuit caused by
| oose or worn bushi ngs

Per f orm governor and direct
drive clutch pressure tests.
If both pressures are incor-

rect, check for sticking
governor valves. |f governor
pressure is normal but direct

drive clutch pressure is
i ncorrect, check for sticking
direct shift valve

Check condition of all rings
and repl ace as necessary

Repl ace bushi ngs as necessary

I ncorrect governor pressure

Sticking | ow or high speed
gover nor val ves

Gover nor housi ng pl ate not
properly installed

Free up governor val ves

Install housing plate properly

Incorrect throttle pressure

Throttl e pressure adj ustment
i nproperly set

Throttl ed |inkage not properly
adj usted or bindi ng

Throttl e val ve sticking

Adjust throttle pressure as
speci fi ed

Free up |inkage and adj ust
properly

Free up throttle val ve

TWIN ULTRAMATIC TORQUE SPECIFICATIONS

Direct Driven Plate Retaining Screws

Second Turbine Attaching Screws

Converter Punp to dutch Housing Nuts

Rear Punp Cap Screws
Front G| Punp to Bell

Housi ng Screws

Rear Adapter Housing Retaining Screws

Qutput Shaft Long Fl ange Bolt
Contro

Val ve Assenbly Attachi ng Screws

Tighten Both the Reverse and Low Range Brake Band

Adj usting Screws to 20 Foot Pounds.

Back the

Screws Qut 1-3/4 Turns and Tighten Lock Nuts

Housi ng

Bel | Housing to Fl ywheel Housing Bolts

Fl ywheel Housing Lower Cover to Fl ywhee
Bolts

Bel | Housing to Case

QG| Pan Retaining Screws (21)

Pounds
Pounds
Pounds
Pounds
Pounds

18 to 20 Foot
12 to 15 Foot
20 to 25 Foot
15 to 18 Foot
15 to 18 Foot
15 to 18 Foot Pounds

35 to 40 Foot Pounds

1/2" D ameter-9 Foot Pounds
7/ 16" - D amet er-5 Foot Pounds

Pounds
Pounds

25 to 30 Foot
15 to 18 Foot

Pounds
Pounds

55 to 60 Foot
10 to 12 Foot







