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4-SPEED
HYDRA-MATIC
TRANSMISSION

This part of the 1961 Hydra-Matic Shop Manual
describes the fundamental principles of the 4-speed
transmission and contains complete instructions
for operating and servicing the unit.

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

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

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

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

CONTENTS OF THIS SECTION
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Hydra-Matic Drive Fluid .... .. ... ... .. 4

4-SPEED HYDRA-MATIC DRIVE

The 4-Speed Hydra-Matic drive consists of a fluid
coupling, which replaces the conventional elutch,
combined with a hydraulically contrelled automatic
transmission having four speeds forward and one re-
verse, Gear shifting is automatic and is controlled by
the requirements of road conditions encountered and
the wishes of the driver.

OPERATING THE 4-SPEED HYDRA-MATIC

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

P—Parking and starting
N—Neutral and starting

ADR-For all normal forward driving and maxi-
mum fuel economy.

DR A —For faster acceleration when driving in
congested {raffic and {or engine Lraking in hilly tec-
rain.

L—For controlled power

R—~Reverse

TO START ENGINE

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

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

Engine Warm—Hold accelerator pedal about half
open.

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

NOQTE: At temperatures below 0°F. it may be

SUBJECT PAGE
Serial Number . . . .. .. .. .. . 5

Fig. 1 Indicatar

necessary to hold the accelerator pedal down
slightly while starting.

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

COLD WEATHER

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

OPERATING IN DR RANGE

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

The left hand arrow position in DR range is pro-
vided for all normal forward driving; it reduces en-
gine speed, provides better driving comfort and im-
proves fuel economy. When driving in this range,
extra performance can be obtained by fully depress-
ing the accelerator pedal. This will cause the trans-
mission to shift down into third speed. The car speed
determines the amount the accelerator pedal must be
depressed to cause this shift. At a speed of about 35
mph or less the accelerator pedal need only be par-
tially depressed to cause the shift and at speeds of 35
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mph to 65 mph it i1s necessary to completely depress
the pedal. The transmission will automatically return
to fourth speed as car speed increases or the acceler-
ator pedal is released. Refer to figure 187 for shift
speeds.

The right hand arrow position in DR range is pro-
vided for improved performance at medium car
speeds and is very useful when driving in congested
traffic or in hilly terrain where overrun braking is
required. In this range the transmission is prevented
from shifting into fourth speed (except at very high
car speeds). In effect it becomes a 3 speed transmis-
sion in DR right range. It is also effective when
ascending or descending long mountain grades.

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

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

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

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

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

OPERATING IN L RANGE

L (low) range prevents the transmission from shift-
ing above 2nd speed (unless car speed exceeds ap-
proximately 45 mph). L range is provided for pulling
through deep sand or snow and ascending or descend-
ing steep grades where traffic signs call for placing
the transmission in first or second gears (keep below
45 mph to avoid a 2-3 up shift).

The control lever can be moved from either DR
position to L. at any car speed. The shift from DR
range into L will not occur at a car speed above
43 mph. CAUTION: Do not shift into L range on
slippery roads as a skid may be induced.

REVERSE

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

PARKING

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

TOWING

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

PUSHING

DO NOT attempt to start the engine by pushing
the car. Since the pump in the transmission is driven
by the engine, there is no pressure to apply the
clutches when the engine is not running. The trans-
mission, therefore, cannot transmit power 1o the en-
gine to start it.

HYDRA-MATIC DRIVE FLUID

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

Instructions for checking fluid level and for drain-
ing and refilling transmission are given on page 38.

SERIAL NUMBER

The serial number plate is located at the left side
of the rear face of the transmission (Fig, 2)., The
serial number begins with a designation such as PS-61
which denotes the transmission used with the 2-jet
carburetor. PAS-61 is used with Tri-Power, PBS-61

Fig. 2 Serial Number Plate

with a 4-jet carburetor, and PES-61 with the econ-
omy engine.
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PURPOSE OF A TRANSMISSION

The purpose of a transmission is to provide suit-
able gear ratios betwern the engine and reer whesls
for 2l driving conditions. Gear ratios are chisined
through planctary gears in the Hydro-Matic trans-
mi=sion.

PLANETARY GEAR TRAIN

A planctary gear train (Fig. 3) consisis of three
members:

1. A center or “sun”™ gear.

2. A planct carrier with three or four planct pin-
ion gears.

3. An inrerns] gesr.

The oomter or “sun™ gear s surrounded by and
meshes with the planct pinoin gears. which rotste
frecly on pins attached 1o a comunon bracket called
the “planet carrer” A ring with tecth mhechined on
the inside circumfertner surrounds the assembly and
meshss with the planst pinicn gegrs. This is ealled
the “internal” gear. because of its internal treth.

Fip. 3 Planetary Gear Train

SUBJECT PAGE
Power Flow in Hydra-Mste 11
Hydrautic Actinn in Hydra-Matic 12-18
Operation of Front Pump 19
Govenor 19
Conwol Valves 20-21

ADVANTAGES OF A PLANETARY GEAR TRAIN

1. A planetary gear brain is compact and sturdy
because the load is distributed over severa!l gears in-
stead of only two as ia the sliding gear type of gear
train. Flenctery gears are smaller and occupy less
spuct. thry ecan trensmit more tooth load becsuse
there i5 more tooth eres In contact at all tirmes,

1. Planetary gears are always completely in mesh
thus thae is no possibility of teoth damage duc to
gear clash or partial enpsgement,

3. The common axis for all members of the plan-
etary train makes the umit more compact and facili-
tates its use as a coupling when aoy two of i's mem-
bers are locked together,

OPERATION OF A PLANETARY GEAR TRAIN

l. A planetary gear trzin can be used to increase
power and deereass speed in either of two ways.

a2 Ouc method of obtaining spoed  reduction
{power multiplication} is to hold the internal gesr
stavionary while power is applied 1o the conter gesr
(Fig. 4). A= the center gear turns, the planet pinion
gears, which are in mesh with it, rotete on ther re-
spective pine. Since they are also in mesh with the
statienary internel gesr, they must “romte sround”
inside the internsl gesr, carrving the plancr carrer
with them in the same direction of rotation as the
center gear. The planet carrier then rotates at a speed
less then that of the center geer, and the Hanetary
gear train functions as = power-incressing. speed-
reducing unil.

b. The sume result can be obtained by halding the
center grar stalionary and spplving power to the in-
ternal gear. In this case, ratation of the intrrmal gesr
causes the planst pinion geers o rotzte on their re-
spective pins and gt the zame time “retate arpund”
the center gesr, thus rotafing the planet carrier at a
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speed lesx than that of the internal gear. The gear
train then functions as a power-increasing, speed-
reducing panit

1. A planetary gear am cen be used to reverse
direction of rotation when rhe planet carrier i= held
stationery. In this instance, H power i1z applied to
the center gear. the planst pinion gears rotatc on
their respective pins: but since the carrier is station-
ary, they act merely as idiors, ransmitting power to
the interns! gear and causing it to rotate in the oppo-
site direction.

In =11 of the examples described. one member has
bren held stativnary, the power applicd 1o another
member, and taken off the third member.

d. A planetary gesr trein can be used as a cou-
pling for direct mechanical drive when any two mem-
bers ave locked together.

Under this condition movemot can not take place
betwrecn the gears and the eatire géar train will ro-
tate &3 & UMl

+. When rone of the members are held or locked
together the plenclary gesr train will oot transmit
power: therefore 1t 13 10 neutrsl

FLUID COUPLING

A fluid coupling 15 g hydraulic clutch used to wans-
mit cngine Tofgue to the transmission. The use of the
fluid coupling ¢liminates the need for a manual
clatrh snii 8lso jwovides & ctshioning offect of the
Ec=r changes betwesn the cogine and the transmis-
son

A serond and smaller fuid coupling is used in the
front umit. When filled. thi= coupling locks two mem-
bers of the planctary gpesr trzin rogether to provide
direct d:ivc._

The Buid coupling cupsists of two parts called
“tors members” splined to independent shafts and
located in & Auid-filled housing,

The principal parts of each torus member (Fig. 5)
are, ke outer shell, hub, nner shell, and vanes inter-
connecting the shells. The two members of each
coupling are idéntical in construction except for the
hubs which arc diffcrent in size to it thelr respective
shafts.

A sthrmanc cross section of Two Torus members
attarhed 10 Independent shafts and located 1n a Buid-
fAlled housing s illustrated m Fig 6 The shape of
the compartment formed by the vooes i3 shown
shaded NOTE: An sctus! illustration of the com-
ponent parts which make up the main fuid couphng
is shoam in Fig. 7.

Fg. 4 Plonetory Geans

In operation, rotetion of the drive torus member
causes the fmd within that member to be forced radi-
ally outward Fluid then crosses over and stnikes the
vanes of the drven torus member. causing it to ro-
tate in the same direction as the drive member
{Fig. 8).

The higher the speed of the drive member, the
greater the centrifugal force exerted by the circulating
fiuid on the dnven member. Consequently, a fluid
coupling is:

Very efficient a1 high speed.
Lees efficient at low speod.
Very ineffcient at idle speed.

Fig. 5 Torus Member
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Fig. &6 Cross Section of Fluid Coupling

SPRAG CLUTCH

A sprag clurch 3 @ device hevies irregular mem-
bers wedged between two concentric members [t gl-
lows rotstion of & umit 10 oas direction =nd locks the
wmt from rofating in the opposite ditechnn Sprag
chitches are used in the Hydre-Mepic m lock one
momber of ¢ach planetury groar ser for redicbon. In
direct drve the speag clutches allowr oo rotstion

The sprag clutch consists of three pores the inner
race. the 3 v sswembly, and the movrer rao (Fag 9).
The inner race 1 connectsd [o the psrr wheh = to
be held for reductaom. or allewed o ro=t= for cirect
cdrrve. The outer race o famwensd 10 the trensmiccion
cEsc and = Satonary

Fig. 7 Fluid Coypling Units

When torque is sppled to the inner race in a coun-
terclockwise direction as mndicated by Lthe dotted
arrown, the sprags will be wedged between the 1nner
and outer rmccs. This wedging action. shown by the
dotied sprags. locks the mnse race from tummng.

When 1orgue 3 apphed to the inner rece in u clock-
sprags wnl] {all frec. When the sprags fall free as indi-
calcd by the sobid sprags. the pmer rwer & allowed
Io rofate freely in @ clockunse cirecion

HYDRA-MATIC DRIVE COMPONENTS
AND THEIR LOCATION

It is posmble 1o obtawn only two forward spocds,
reduction and direcy, from one planstary gear tram or
umt when applymg powos &t the same sooove (o
exampls, the “ R~ of JoOtler gear) As a grealer varn.
&0 of speed raties o rogquood o sEtndectonly opes-
atr & vehocle, the Hydrs-Matr monsmussson contasns
Two planetary gear rains erTamgod to provade four
speeds forwwrd. It also contsms a thod plecetsry
gcar trman for reverse. In 2l forward specds the re-
verse planetary umit hes no funchon saod omply re-
velves uwnth the ourmpot shaft

Whale the large Worus mombers sre actunlly localed
in the forwsrd ond of the rransmsson, they functhon
betwesn the front snd rewt planctary umts This 5
due to the fact that the drive torus (rear member)
15 part af the frant umr plenet carmer and the driven

Fig. B Flid Coupling in Operation
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torus (front member) is splined on the main shaft,
which includes the rear planetary unit center gear.

DRIVE TORUS SPEED REDUCTION

When the car is standing, with the engine running
and the control lever in Drive, Lo, or Reverse, the
large drive torus of the main coupling rotates at
65 % engine speed. This speed reduction of the large
drive torus allows the engine to idle without the car
“creeping” forward excessively. When the transmis-
sion shifts to sccond speced, the front planetary unit
is locked in direct drive. The drive torus then turns
at engine speed.

Power is transmitted from the flywheel to the torus
cover, (Fig. 10) through the front planetary, which is
in reduction, to the rear torus member of the main
Auid coupling. The rear torus is the drive member,
while the front torus is the driven member.

PRINCIPLES OF OPERATION OF
HYDRA-MATIC TRANSMISSION

Various parts of the Hydra-Matic transmission
used in obtaining reduction and direct drive are
shown in the simple schematic illustrations, figures
12-17 in their true relationship to one another. All
parts connected by a line in the illustrations are
actually connected together in the transmission. For
example, the front unit planct carricr, the main drive
torus member, the intermediate shaft and the rear
clutch hub arc all connected together and rotate as a
unit. The simple schematics can be compared to
figure 11 which is an actual cross section of the trans-
mission.

RELATIONSHIP OF UNITS

The torus cover and flywheel are bolted to the en-
ginc flex plate (Fig. 10) and, therefore, rotate with
the engine at all timmes. The front unit internal gear is
connected to the torus cover and also to the drive
torus of the front unit fluid coupling, thus, the front
unit internal gear and front coupling drive torus
member always rotate with the engine crankshaft.

The front unit sun gear is mounted on the front
end of the shaft of the front unit coupling driven
torus. The rear end of this shaft is connected to the
inner race of the front sprag clutch and to the over-
run clutch plate. Therefore, the front coupling driven
torus and the sun gear can turn in a clockwise direc-
tion, but the sprag will not allow them to turn coun-
terclockwise. If the overrun clutch plate is applied,
the sun gear cannot turn in either direction,

The planet carrier of the front unit is connected

Fig. ¢ Sprag Clutch

directly to the main drive torus which in turn is
splined to the intermediate shaft. The rear unit clutch
hub is splined to the rear end of the intermediate
shaft and drives the rear ciwtch drive plates. There-
fore, the main drive torus and the rear clutch hub
and drive plates always rotate with the front unit
planet carrier.

The main driven torus is splined to the front end
of the main shaft. The sun gear of the rear unit is
splined to the rear end of the main shaft. Thus, when-
ever the driven torus member rotates the sun gear of
the rear unit rotates with it.

TORUS COVER

DRIVEN TCRUS

FRONT UNIT

INTERMEDIATE
INTERNAL GEAR SHAFT

CRANKSHAFT

FROMT

HEEL REAR
by COURING

HOUSING

Fig, 10 Drive Torus Speed Reduction
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The internal gear of the rear unit is connected to
the rear clutch drum which in turn is connected to
the rear clutch driven plates and to the rear sprag
inner race. The reverse sun gear is also connected to
the rear clutch drum by means of the reverse drive
flange. Thus, the rear internal gear, rear sprag inner
race, rear clutch driven plates and reverse sun gear
turn as a unit.

The outer race of the rear sprag is connected to
the case by means of the neutral clutch plates. When
the neutral clutch is released the sprag outer race is
free to rotate, but when the neutral clutch is applied
the rear sprag outer race is locked to the case. The
Lo band encircles the rear clutch drum and when
applied, locks the drum to the case.

The rear unit planet carrier 1s an integral part of
the output shaft of the transmission. The reverse
planet carrier is splined to the output shaft. The rear
unit planet carrier, reverse planet carrier and output
shaft, therefore, operate as one unit.

The reverse internal gear is locked to the case when
clamped between the reverse stationary cone and the
reverse piston.

HYDRAULIC APPLICATION OF UNITS

Direct drive or reduction in each of the units is
controlled hydraulically. Reduction in the front unit
1s obtained when the front unit coupling is empty.
Direct drive is secured when the coupling is filled.
Reduction in the rear unit is cbtained when the rear
clutch is released by spring pressure. Direct drive in

the rear unit is obtained by hydraulically applying
the rear clutch.

The overrun clutch, neutral clutch, LO band and
reverse cone clutch are all applied, when necessary,
by hydraulic pressure.

The hydraulic pressure is maintained by a pump
which is driven by the front coupling drive torus
whenever the engine operates.

Qil pressure is directed to the proper places in the
transmission by means of a control valve assembly.
When the driver places the selector lever in the de-
sired range, the control valve is positioned to auto-
matically direct oil to the proper places in the trans-
mission.

POWER FLOW IN HYDRA-MATIC
TRANSMISSION

The power flow (parts that are rotating) for each
transmission speed is indicated by arrows on illus-
trations 12 through 17. The solid black areas indi-
cate the sprags or clutches are on and front coupling
is full.

The front coupling driven torus shaft, the inter-
mediate shaft, and the main shaft are all concentric.
In other words, the mainshaft operates inside the
hollow intermediate shaft which in turn operates in-
side the hollow front unit driven torus shaft. The
sprag assemblies also are concentric with the shafts:
thus, the inner race of each sprag is the one nearest
the centerline of the transmission.
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CONTROLLED COUPLING EMPTY
FRONT SPRAG ON
NEUTRAL CLUTCH OFF
l'REAR SPRAG OFF

REAR CLUTCH OFF

M

Fig. 12

FRONT UNIT

{REDUCTION) NEUTRAL CLUTCH

SPRAG —ON OFF
COUPLING—EMPTY

Power flows mechanically from the flywheel to the
torus cover and to the internal gear which is attached
to the torus cover.

At the internal gear mechanical power divides.

Part of the power is directed into the front unit
coupling, however, in neutral the front coupling is
empty and power is not transmitted to the front unit

driven member,
Power is also directed from the internal gear to the
carrier assembly of the front unit where it divides

and is directed to the rear unit in the following two
ways.

1. FLUID

Since the front unit is in reduction the front unit

carrier will be rotating at a slower rate, The carrier

Power Flow—Meutral—Engine Running

REAR UNIT REVERSE UNIT
(NEUTRAL) (NEUTRAL)
SPRAG —QOFF CLUTCH-OFF
REAR CLUTCH—OFF

L BAND —OFF

is attached to the drive torus member which through
cil will drive the driven torus member. In turn the
driven member drives the connected main shaft, and

rear unit sun gear.

Here power stops for the rear unit is in neutral
because the neutral clutch is released.

2, MECHANICAL

Power is directed mechanically back from the front
unit carrier to the rear unit through the intermediate
shaft which is splined to the drive torus member. The
intermediate shaft is also splined to the rear clutch
hub in the rear unit.

Here power stops because the rear clutch plates

are released and the rear unit is in neutral.
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CONTROLLED COUPLING EMPTY
 FRONT SPRAG ON
NEUTRAL CLUTCH ON

REAR SPRAG ON
REAR CLUTCH OFF
LOW BAND ON (LOW RANGE ONLY)

=}

—

)
\

T TTTTTATTN

Fig. 13  Power Flow—First Speed—Drive Left
FRONT UNIT REAR UNIT
(REDUCTION) NEUTRAL CLUTCH (REDUCTION)
SPRAG —ON ON SPRAG —ON

COUPLING—EMPTY

Power flows mechanically from the flywheel to the
torus cover ‘and to the internal gear attached to the
torus cover.

At the internal gear mechanical power divides.

Part of the power is directed into the front unit
coupling, however, in lst speed the front coupling
is empty and power is not transmitted to the front
unit driven member.

Power is also directed from the internal gear to
the carrier assembly of the front unit.

The center gear is held by the front sprag assembly

REAR CLUTCH—OFF

so that the pintons of the carrier walk around the
center gear at a slower rate or reduction. The front
unit carrier is atfached to the drive torus member
and will through cil drive the driven torus member.
In turn the driven torus member drives the connected
main shaft and rear unit sun gear.

The rear unit sun gear drives the pinions of the
rear unit carrier at a reduced speed or reduction
around the internal gear for the internal gear is being
held by the rear unit sprag assembly.

The carrier of the rear unit is part of the output
shaft, hence power will be directed from the carrier
through the output shaft.
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CONTROLLED COUPLING FULL
r FRONT SPRAG OFF

NEUTRAL CLUTCH ON

REAR SPRAG OM

REAR CLUTCH OFF

LOW BAND ON (L RANGE ONLY)

Fig. 14 Power Flow—Second Speed—Drive Left
FRONT UNIT REAR UNIT
(DIRECT DRIVE) NEUTRAL CLUTCH (REDUCTION)
SPRAG  —OFF ON SPRAG —ON

COUPLING—FULL

Power flows mechanically from the flywheel to the
torus cover and to the internal gear attached to the
torus cover.

At the internal gear mechanical power divides.

Part of the power is directed into the front unit
coupling. The front unit drive member will drive
through o1l the front unit driven torus member which
is attacheqd to the front unit center gear.

Thus, we have two members of the front unit gear
set rotating in the same direction at the same relative
speed which will give direct drive. (Internal gear and

REAR CLUTCH—OFF

center gear.) These two members drive the planet
carrier.

The planet carrier attached to the drive torus mem-
ber will drive through oil the driven torus member.
In turn the driven torus member drives the connected
main shaft and rear unit sun gear.

The rear unit sun gear drives the pinions of the
rear unit carrier at a reduced speed or reduction
around the internal gear for the internal gear is being
held by the rear unit sprag assembly.

The carrier of the rear unit is part of the output
shaft, hence power will be directed from the carrier
through the output shaft.
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CONTROLLED COUPLING EMPTY
FRONT SPRAG ON
OVYERRUN CLUTCH ONM (DRIYE RIGHT OMLY)
NEUTRAL CLUTCH ON

REAR SPRAG OFF
REAR CLUTCH ON

S
Fig. 15 Power Flow—Third Speed—Drive Left
FRONT UNIT REAR UNIT
{REDUCTION} NEUTRAL CLUTCH (DIRECT DRIVE)
SPRAG  —ON ON SPRAG —OFF

COUPLING—EMPTY

Power flows mechanically from the flywheel to the
torus cover and to the internal gear attached to the
torus cover.

At the internal gear mechanical power divides.

Part of the power is directed into the front unit
coupling, however, in 3rd speed the front coupling
is empty and power is not transmitted to the front
unit driven member.

Power is also directed from the internal gear to
the carrier assembly of the front unit where it di-
vides and is directed to the rear unit in the following
two ways.

1. FLUID

The center gear of the front umnit is held by the
front sprag assembly so that the pinions of the carrier
walk around the center gear at a slower rate or in

REAR CLUTCH-ON

reduction. The front unit carrier is attached to the
drive torus member and will through oil drive the
driven torus member.

In turn the driven torus member drives the con-
nected main shaft and rear unit sun gear which will
drive the pinilons of the rear unit carrier.

2. MECHANICAL

Power is directed mechanically from the carrier of
the front unit to the rear unit through the interme-
diate shaft which is splined to the drive torus mem-
ber. The intermediate shaft is splined to the rear
cluteh hub which transmits power through the clutch
plates drum and rear internal gear.

The carrier of the rear unit is part of the output
shaft, hence power will be directed through the out-
put shaft,
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CONTROLLED COUPLING FULL

FRONT SPRAG OFF

NEUTRAL CLUTCH ON
REAR SPRAG OFF
REAR CLUTCH ON

T } : ﬂ
| 1
; L
7 1
C 3
M
Fig. 16 Power Flow—Fourth Speed—Drive Left
FRONT UNIT REAR UNIT
(DIRECT DRIVE) NEUTRAL CLUTCH (DIRECT DRIVE}
SPRAG ~ —OFF ON SPRAG —OFF

COUPLING—FULL

Power flows mechanically from the flywheel to the
torus cover and to the internal gear attached to the
torus cover.

At the internal gear mechanical power divides.

Part of the power is directed into the front unit
coupling. The front unit drive member will drive
through oil! the front unit drive torus member, which
is attached to the front unit center gear.

Thus, we have two members of the front unit gear
set rotating in the same direction at the same relative
speed which will give direct drive (internal gear and
center gear). These two members drive the planet
carrier.

Power is also directed from the internal gear to
the carrier assembly of the front anit where it divides
and is directed to the rear unit in the following two
ways.

1. FLUID

Since the front unit is in direct drive the front unit

REAR CLUTCH—ON

carrier will be rotating at engine speed. The carrier
is attached to the drive torus member which through
oil will drive the driven torus member. In turn the
driven torus member drives the connected main shaft
and rear unit sun gear. The rear sun gear will drive
the pinions of the rear unit carrier.,

2. MECHANICAL

Power is directed mechanically from the carrier
of the front unit back to the rear unit through the
intermediate shaft which is splined to the drive torus
member.

The intermediate shaft is splined to the rear clutch
hub which transmits power through the clutch plates,
drum and rear internal gear.

Thus, with the rear unit sun gear driven by fluid
power and the rear unit internal gear driven by
mechanical power, the rear unit planet carrier, which
is part of the output shaft is in direct drive.
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—— CONTROLLED COUPLING EMPTY

FRONT SPRAG ON

OYERRUN CLUTCH OFF

- NEUTRAL CLUTCH OFF

REAR SPRAG OFF

REVERSE CONE ON
REAR CLUTCH OFF

1 ——

2]

Fig. 17 Power Flow—Reverse

FRONT UNIT NEUTRAL CLUTCH
(REDUCTION)
SPRAG  —ON CFF

COUPLING—EMPTY

Power flows mechanically from the flywheel to the
torus cover and to the internal gear attached to the
torus cover.

At the internal gear mechanical power divides.

Part is directed into the front unit coupling, how-
ever in reverse the front coupling is empty and no
power is transmitted to the front unit driven member.

Power is also directed from the internal gear to
the carrier assembly of the front unit.

The center gear is held by the front sprag asseinbly
so that the pinions of the carrier walk around the

REAR UNIT REVERSE UNIT
(NEUTRAL) {REDUCTION)
SPRAG —OFF CLUTCH-—CN

REAR CLUTCH—OFF

center gear at a slower rate or reduction. The front
unit carrier is attached to the drive torus member
and will through oil drive the driven torus member.
In turn the driven torus member drives the connecting
main shaft and rear unit sun gear.

Since the rear sprag is released the sun gear of
the rear unit will drive the rear internal gear coun-
terclockwise or reverse. The internal gear through a
flange will drive the center gear of the reverse unit
counterclockwise. Power then travels through the
reverse planetary carrier to the output shaft in re-
duction and backwards because the internal gear is
held by the reverse cone clutch.



18

1961 HYDRA-MATIC MANUAL

REVIEW ACTION OF UNITS

In order to diagnose transmission difficulties it is
very important to know what happens in each unit
during each shift. The following list of speeds and

conditions are effective with engine driving the car
(car not coasting) and should provide an easy means
of reviewing this information,

Counlin Front Overrun | Neutral Rear Rear \ Lo | Reverse
Range Gear F‘1I1) dg Sprag Clutch Clutch Sprag Clutch | Band Cone
e Effective | Applied | Applied | Effective | Applied | Applied ; Applied
Park —_ v
Neutral — v
First 4 v e i
Second 4 v Ve
ADr
Third + + A/
Fourth v A v
First v VA Vv v
Second ~ A i
DrA [
Third v v v/ v
Fourth Vv v v
First v v 24 v v
L Second Vv ; v v N/
o N J— T
Third </ v v i Vv
Fourth \ v ! v
Reverse | Reverse Vv v
REMEMBER

The front unit is in reduction when the coupling
is empty, direct drive when the coupling is full.

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

The rear unit is in reduction when the clutch is
released, direct drive when clutch is applied.

HYDRAULIC ACTION IN THE HYDRA-MATIC TRANSMISSION

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

The pump is a large, veriable capacity, vanc type
pump driven by the engine. A slide is incorporated in
the pump that gutomatically regulates pump output
gccording to the needs of the transmission. Maximum
pump output is obtained when the slide is in the up
pusition. As the slide maoves down, pump output is
lowered until zera cutput is reached.

Movement of the slide is accomplished by direct-
ing oil from the pressure regulator to the top or bot-
tom of the slide. With the engine off, the pump 13 at
rest mndd the slide is held in the up position by the
priming springs (Fig. i8). As the pump rotor oper-
utes, its ourput is directed to the pressure regulator
valve. When autput pressure is low. the pressure
regulator valve is held deep in its bore by the pres-
sure regulator valve spring. With the pressure regu-
lator valve in this position, oi! 15 directed below the
slide to hold the shide up for maxirmum output. As
the pump outpur pressure increases, the pressure
régulator valve is moved oubtward, directong ol above
the shde ro push it down and decrease the output
{Fig. 19).

Main line pressure as regulated by the pressure
regulator valve 15 appromimately 83 psi except 1n
fourth speed with selector in drive left or in reverse,
When the transmiscion shifts into fourth speed with
the selector lever in drive left, line drop oil from the
31-3 shifrt valye iz directed o the pressure regulator
valve to push the valve outward Thiz reduces the
prossurc in fourth specd to approximstely 63 psi
thereby decreasing the amount of work performed by
the pump during normsa! cruising. This mekes more
engine power svailable 1o drive the car and reduces
the lransmission operelng lompershlce.

In reverse, additional pressure 15 desirable to assure
positive holding of the reverse cone clutch, To pro-
vide this additional pressure, reverse oll is directed
to the reverse booster plug in the pressure regulator.
Reverse booster pressure gids the pressure regulator
spring in holding the pressure regulator valve in ifs
bore, thereby increasing main line pressure to 1453-
190 psi.

Ingorporgted in the pump is the torus feed valve,
Movement of the torus feed valve is controlied by
slide position, With the =lide up, (maximum ocutput)
the torus feed walve is closed (Fig., 18). As the slide
moves downward, the torus feed valve moves down
and opens the feed passages to supply oil to the cooler
and to the main torus assembly (Fig, 197,

When the pressore in the mein toruy essembly

TORUS FEED WALYE PRESSURE

ZOCOLER
BIPES

Fig. 18 Pump Delivering Maximum Ouipuf

reaches a predetermined value, the torus chegk valve
(in the driven torus) opens allowing oil to pass into
the transmission lubrication passages.

The oil cooler ball check valve 1§ a safery device
that wiil unseat and allow o1l to pass directly to the
main torus asscmbly if the ol cooler shoyld hecome
blocked,

GOVERNOR

The timing of shift points with relation to wehicle
speed 15 obtained by means of a governor which iz
driven through helical gears from the gutput shafr

TORUS PRED valwE

REVERSE
AOOATER

PRESSURE

Fig, 1%  Fump Dalivering Minimum Output
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G-2 PRESSURE
LINE PRESSURE

G-1 PRESSURE

G-2 PLUNGER

/

IR i

ﬁ [N RN ﬂex
7 EXZZ TN

G-1 WEIGHT I 1 L I
— -Gl =

Fig. 20 Governor Assembly

as illustrated in Fig. 11. The drive gear (keyed to
output shaft) contains 23 teeth and the driven gear
(bolted to governor) 22 teeth thus providing for a
uniform wear pattern.

Whenever the vehicle is moving, the governor ro-
tates and centrifugal force tends to throw the governor
valves outward, thus allowing main line pressure to
be metered past the G-1 valve and regulated to be-
come G-1 governor pressure. G-1 governor pressure
is then directed to the control valve assembly and to

a—TO UNITS e

* — | _ . - ¢
COUPLING * TV PLUG T
YALVE CLOSED
g ———
MAIN LINE
GOYERNOR BOOSTER PRESSURE
PRESSURE

ﬂ r 7V PRESSURE

T.¥. YALYE TV PLUNGER
MAIN LINE
PRESSURE T¥. LUNKAGE
2
ACCELERATOR g
CARBURETOR

Fig. 21 TV Pressure

the G-2 valve. As the G-2 valve opens, G-1 pressure
enters and is re-regulated to (G-2 pressure. As gover-
nor speed increases the centrifugal force on the valves
increases and opens the valves wider against opposing
oil pressure. Governor pressure is thus regulated from
a minimum of zero to full main line pressure in direct
proportion to vehicle speed.

The weight on the G-2 valve i1s very small and its
centrifugal force is small compared to the G-1 valve.
The G-2 valve, therefore, opens very slowly so that
maximum G-2 pressure is not reached until the
vehicle attains a very high speed.

To provide an initial G-1 pressure at very low
speeds, a spring is placed under the G-1 weight to
help hold the valve open.

GOVERNOR BOOSTER VALVE

Since governor pressure is not great enough to
open the coupling valve at the desired low vehicle
speed, a booster valve is used. Governor pressure act-
ing on the G-1 booster valve allows main line pressure
to be regulated to G-1 booster pressure which is
variable and capable of opening the coupling valve at
desired speed.

TV PRESSURE

In order to provide greater acceleration or more
pulling power, it is desirable to have shifts delayed
until higher car speeds are reached. This delay is
automatically accomplished by opposing governor
pressure with a pressure, called TV pressure, which
varieg according to throttle opening. As illustrated in
Fig. 21, when the accelerator pedal is depressed, link-
age in conjunction with the carburetor acts against
the TV plunger. The TV plunger acting on the spring
opens the TV valve allowing a regulated (throttle or
TV) pressure to act against the TV plug. The TV
plug then assists the coupling valve spring in hold-
ing the coupling valve closed,

The vehicle must attain a higher speed because of
the increased force on coupling valve spring before
the governor will deliver sufficient pressure to the
G-1 booster valve to open coupling valve and cause
the transmission to shift into direct drive.

MANUAL VALVE

The manual valve is connected by linkage to the
selector lever located at the steering wheel. Move-
ment of the lever positions the manual valve for the
speed range desired by the driver and directs flow
of oil to apply the neutral clutch.
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COUPLING VALVE

The coupling valve directs flow of oil to close the
coupling exhaust valve and to fill the coupling.

LIMIT VALVE

The limit valve acts as a double safety device in
the transmission.

First, it regulates line pressure passing from the
manual valve to the coupling valve and thence to fill
the front unit coupling. When the engine is started
the limit valve remains closed until main line pressure
builds up to approximately 55 psi. When this pres-
sure is reached, the small inner limit valve spring is
compressed and the valve opens the passage to the
coupling valve.

If, due to a severe leak in the front coupling, the
pressure should drop below 55 psi the limit valve
will immediately close. It will then act as a pressure
regulator keeping the pressure at 55 psi, thus pro-
tecting the neutral clutch and rear clutch from slip-
ping and overheating.

The limit valve also acts as a relief valve, If main
line pressure exceeds approximately 200 psi, the large
(outer) spring behind the limit valve will be com-
pressed and the limit valve will move far enough to
open the exhaust port. Excessive output will then be
dumped back into the sump relieving the excessive
pressure.

ACCUMULATOR VALVE

The accumulator valve allows unregulated TV
pressure to be directed to the accumulator to assist
the accumulator spring (Fig. 22) until TV pressure
reaches 20 Ibs. At this point the accumulator valve
and plug assembly begins to regulate TV pressure to
the accumulator. Thus, with TV pressure higher than
the 20 lbs. the pressure in the accumulator (rear
clutch apply pressure) will vary according to throttle
opening, but will always be less than TV pressure. It
is obvious from the above that good transmission
operation is dependent upon the free movement of
the TV accumulator valve.

NEUTRAL CLUTCH REGULATOR VALVE

The neutral clutch regulator valve is used to pro-
vide smooth application of the neutral clutch in
accordance with throttle opening.

CLOSED THROQTTLE OPERATION

When the transmission is shifted from neutral to
drive (with the accelerator pedal released) there will

REAR CLUTCH APPLY

EX. —]
s

“ﬁ
:

TV PRES. _T.v.[ |

1 :. 1
TRIMMED T.V.

EX.

ACCUMULATOR
VALYE ACCUMULATOR

Fig. 22 Qil Flow Through Accumulator Yalve

be no TV pressure. Main line pressure will move the
neutral clutch valve against spring pressure causing
netural clutch apply oil to be metered through the
orifice in the reed valve (Fig. 23). Thus, the applica-
tion of the neutral clutch with zero throttle opening
is relatively smooth.

COPEN THROTTLE OPERATION

If the throttle is open when shifting from neutral
to drive, TV pressure will move the regulator valve
to the open position. The more TV pressure applied
the farther the valve will be opened. Thus, there is
less restriction to neutral clutch apply oil and the
neutral clutch will engage more firmly. With full TV
pressure there will be no restriction of neutral clutch

apply oil.

NEUTRAL CLUTCH RELEASE

When the neutral clutch is released, as when
shifting from drive to reverse, the reed valve lifts
off its seat allowing a rapid dumping of oil from the
neutral clutch.

l
i

+~TV. —

H
|

|
\
|
—
—

o
JLE

NEUTRAL CLUTCH —»

-

— e

Fig. 23 Neutral Clutch Regulator Valve
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Fig. 24 TV Thermostatic Element in Manual Valve Body

THERMOSTATIC TV CONTROLS

Bi-metal thermostatic elements are used to com-
pensate for increased viscosity of cold cil and thus
provide a smooth, rapid 1-2 shift over the entire
transmission oil temperature range.

One element, called the TV thermostatic element,
is located in the manual valve body behind the
throttle valve and is retained by a clip, Fig. 24. This
element opposes opening of the throttle valve when
the transmission oil is cold; then, as the oil tem-
perature rises toward normal, the effect of the element
is minimized, allowing normal TV pressure to be
obtained. A screw in end of manual valve hody is
preset to render the thermostatic element ineffective
at transmission oil temperatures above 75°F.

The other element, called the coupling fill thermo-
stat, is located in the channel plate, Fig. 25. During

Fig. 25 Coupling Fill Thermostat in Channel Plate

cold oil operation the thermostat is contracted allow-
ing the coupling fill passage to be fully open and thus
provide a faster fill. As the transmission oil ap-
proaches normal operating temperature, the thermo-
stat partially closes the passage.

REVERSE UNIT

The reverse unit in the controlled coupling Hydra-
Matic transmission consists of a reverse planetary
gear set with a cone clutch which holds the reverse
internal gear. The reverse cone clutch is engaged by
a piston which is oil applied.

Teeth on the perimeter of reverse planet carrier
form a sprocket which receives a parking pawl to pro-
vide a positive lock when the selector lever is in the
“P"” {park) position. In the *Park” position the trans-
mission is in neutral making it possible to start the
engine or leave the car on an incline with the engine
running.




FUNDAMENTAL PRINCIPLES

23

FRONT SPRAG

REAR CLUTCH
{OFF)

REAR SPRAG
{OFF)

i ! onN)
P ——
! . ; | NEUTRAL CLUTCH
FRONT| UNIT COUPLING {OFF)
‘ ! {EmPTY) |
|
{ .
| l |
o e |
‘ | TIRAIT VaLE S mamiaittty %[‘E
’ ‘ SO (T T
‘ = )
o |
e |
ﬂﬂ !

T -
L . e
‘ ; - — :_T‘ [ — .t
I MANUﬁAL YALYE ] - -: .G 1| |BoOSTER |
/// Lk"\\ T ) |‘ T
! 't PRESSURE REGULATOR — T —
! e bt — |6 ﬁ I e
| o TR [ — |
|
| pump ¢ L THROTILE VALVE  T. ¥, PLUNGER
N ¥ ‘
— e —
GOVERNGR

Fig. 26 Hydraulic Action in N

FRONT UNIT REAR UNIT
(REDUCTION) (NEUTRAL)
COUPLING—EMPTY REAR CLUTCH  —OFF
SPRAG —ON SPRAG —QFF

NEUTRAL CLUTCH—OFF

When the engine is started, the pump builds up oil
pressure which is directed to: (Fig. 26) The manual
valve: governor; governor boost valve; limit valve
and one land of the coupling valve, When oil pressure
builds up to about 535 psi, the limit valve is moved to
the open position allowing main line pressure to be
directed to a second land of the coupling valve. (The
limit valve acts merely as a safety device to maintain
the oil pressure within safe limits (see page 00).
Normally, main line pressure is always against two
lands of the coupling valve.

The governor is used to supply a graduated pres-
sure which increases in proportion to car speed. At

eutral—Engine Running, Car Standing

a standstill some governor pressure will exist because
the G-1 governor plunger is partially opened by
spring pressure. This pressure is directed to the gov-
ernor boost valve.

The governor boost valve supplies a variable pres-
sure to the coupling valve. This pressure varies in pro-
portion to governor pressure but is always greater
than governor pressure.

The neutral clutch is spring released and oil applied.
Since no oil pressure is present, it is released. With
the neutral clutch released, the rear unit can not
transmit motion and the transmission is in neutral.

The hydraulic circuit is exactly the same with the
selector in park position. In park position the trans-
mission output shaft is mechanically locked to the
transmission case by a pawl which engages the teeth
on the reverse planet carrier. The car is, therefore,
locked from moving when the selector lever is in the
park position.
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Fig. 27 Hydraulic Action in First Speed—Drive Left
FRONT UNIT REAR UNIT to the 2-3 and 3-4 shift valves which are not shown
IN REDUCTION IN REDUCTION here). The neutral clutch is thus applied, locking the
outer race of the rear sprag to the transmission case,
COUPLING —EMPTY REAR CLUTCH —OFF thus completing the power flow.
SPRAG —ON SPRAG —ON

NEUTRAL CLUTCH—ON

When the selector lever is placed in drive left
main line pressure is directed from the
manual valve to the neutral clutch and to the TV

position,

valve (Fig. 27) (Main line pressure is also directed

The front unit is already in reduction, since the
coupling is empty,
applied the rear unit is also in reduction through the

and with the neutral clutch

rear sprag. The transmission is therefore in first
speed and the car will begin to move if the acceler-
ator is depressed.
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Fig. 28 Hydraulic Action in Second Speed—Drive Left

FRONT UNIT
IN DIRECT DRIVE

REAR UNIT
IN REDUCTION

COUPLING—FULL
SPRAG  —OFF

REAR CLUTCH  —OFF
SPRAG —ON
NEUTRAL CLUTCH—ON

As the car accelerates in first speed, governor pres-
sure increases and governor boost pressure increases
correspondingly. When governor boost pressure be-
comes sufficient, the coupling and coupling signal
valves are moved against spring pressure and ™V
pressure to the open position (Fig. 28). The more the
accelerator pedal is depressed the greater TV pres-
sure becomes. Thus with more throttle opening the
car must reach a higher speed to develop enough
governor boost pressure to cause the valves to open.
When the coupling and coupling signal valves open,
coupling signal oil passes through the coupling signal

valve and closes the exhaust valves in the front unit
coupling. Coupling fill oil, supplied to the coupling
valve through the limit valve, passes through the
coupling valve to fill the front unit coupling. As the
coupling fills, the driven torus begins to rotate driving
the front unit sun gear. When completely full, the sun
gear and internal gear of the front unit are rotating at
the same speed and the front unit is in direct drive.

As the coupling valve opens, TV pressurc to the
coupling valve plug is cut off.

The limit valve serves as a safety feature when the
front coupling is filled. As mentioned earlier, ap-
proximately 55 psi is required to open the limit valve
initially. If, due to a leak in the coupling fill circuit,
the pressure drops below 55 psi, the limit valve will
close preventing further drop in oil pressure.

The rear unit is unaffected and remains in reduc-
tion.
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Fig. 29 Hydraulic Action in Third Speed—Drive Leht

FRONT UNIT REAR UNIT
IN REDUCTION IN DIRECT DRIVE
COUPLING—EMPTY REAR CLUTCH —ON
SPRAG —ON SPRAG —OFF

MEUTRAL CLUTCH—ON

As car speed increases in second speed, governor
pressure increases. When governor pressure becomes
sufficient, it moves the 2-3 shift valve to the open
position against spring pressure and TV pressure
(Fig. 29). Opening the 2-3 shift valve allows main
line pressure to pass to the transition wvalve, rear
chutch and accumulator. The action is as follows:

Main line pressure directed to apply the rear clutch
must also compress the spring behind the accumla-
tor piston. This action softens the rear clutch apply
to provide a smooth 2-3 shift. TV pressure is also

used behind the accumlator piston to provide for
more positive clutch application on heavy throttle
shifts.

Simultaneously with the application of the rear
clutch, 2-3 shift oil moves the transition valve to the
right. This cuts off governor boost pressure which
originally moved the coupling and coupling signal
valves to the open position. The coupling wvalve
spring then moves the coupling and coupling signal
valves back to the closed position, cutting off coupling
signal oil and coupling fill oil. The coupling then
empties through the exhaust valves and the front
unit goes into reduction.

With the rear clutch applied the rear unit is in
direct drive, and with the front unit coupling empty,
the front unit is in reduction. The transmission is,
therefore, in third speed,
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Fig. 30 Hydraulic Action in Fourth Speed—Drive Left

FRONT UNIT REAR UNIT left end of the coupling and coupling signal valves
IN DIRECT DRIVE IN DIRECT DRIVE to move them to the open position. _

- H h - . 1
o cutc —ox | Sl ol then pess from e couping ure
SPRAG  —OFF SPRAG —OFF e the front couplng .

the same time fill oif from the coupling valve enters
and fills the coupling placing the front unit in direct
drive. The rear unit remains in direct drive and the
transmission is in fourth speed.

NEUTRAL CLUTCH—ON

When car speed increases in third speed, governor
pressure will become sufficient to move the 3-4 shift

valve to the open position (Fig. 30). Main line pres- Main line pressure also passes through the 3-4 gov-
sure will then pass from the 3-4 shift valve to the ernor plug to the pressure regulator. The purpose of
transition valve. this cil is to resist the pressure rcgulator spring and

reduce main line oil pressure after the transmission

. he transiti e s oht h
With the transition valve still in its right hand has shifted into fourth speed.

position, main line pressure from the 3-4 shift valve
can pass through the transition valve into the same Not shown on the diagram is the fact that line drop
passage which carried governor boost oil in 1st and pressure also is routed through the manual valve so
2nd gear. Thus main line pressure is directed to the that it is eut off in drive right and lo ranges.
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Fig. 31
FRONT UNIT REAR UNIT
IN REDUCTION IN DIRECT DRIVE
COUPLING —EMPTY REAR CLUTCH —ON
SPRAG —ON SPRAG —OFF
OVERRUN CLUTCH—ON NEUTRAL CLUTCH—ON
LO BAND —OFF

When the selector lever is moved to the drive right
position, “drive left oil” is still directed to the same
places as with the lever in drive left (Fig. 31).

In the drive right position, however, an additional
passage is opened to direct main line pressure (drive
right oil) from the manual valve to the back side of

Hydravlic Action in Third Speed—Drive Right

the 3-4 shift valve. This pressure in addition to TV
pressure and spring force normally prevents an up-
shift to fourth speed; however, at approximately
70 mph governor pressure becomes great enough to
overcome these pressures and the 3-4 shift valve
will open making a 3-4 upshift possible.

Drive right oil is also directed to apply the overrun
clutch, Application of the overrun clutch is necessary
to provide engine braking in third speed for descend-
ing long grades etc. Drive right oil to the overrun
clutch is routed through the coupling valve so that
when the front unit shifts into direct drive for second
speed or fourth speed, the overrun clutch is released.
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Fig. 32 Hydraulic Action in Second Speed—Lo Range
FRONT UNIT REAR UNIT Lo range oil is directed through the 2-3 shift valve
IN DIRECT DRIVE IN REDUCTION to‘apply the lo banfi, to the back side of the. ’.2-3
shift valve to keep it closed, and to the transition
COUPLING —FULL REAR CLUTCH  —OFF valve to assist spring pressure.
SPRAG —OFF SPRAG —ON . .
Th b 2-3 sh 1 t
OVERRUN CLUTCH—OFF NEUTRAL CLUTCH—ON T chind the 2-3 shift valve prevents
LO BAND _ON a 2-3 upshift unless car speed exceeds approximately

When the selector lever is moved to the lo range
position, main line pressure is directed into the lo
range circuit in addition to the drive left and drive
right circuit (Fig. 32). The transmission starts in first
speed and shifts to second speed in exactly the same
manner as in drive left or drive right.

50 mph. Application of the lo band provides engine
braking when the car is descending grades in first or
second.

“Lo 0il” to the back side of the 2-3 shift valve and
to the lo band is cut off when the shift valve opens.
This releases the lo band when the car is driven fast
enough to cause a 2-3 shift.
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Fig. 33 Hydraulic Action in Reverse
H
FRONT UNIT REAR UNIT In addition reverse oil is directed to the back of the
IN REDUCTION IN NEUTRAL coupling valve to prevent it from opening and to the
EMPTY reverse booster in the pressure regulator., Main line
gg:iPG”NG : ONP gi‘;‘: GCLUTCH :8:::; pressure in the pressure regulator increases main

OVERRUN CLUTCH—OFF NEUTRAL CLUTCH—OFF

REVERSE UNIT
IN REDUCTION
REVERSE CONE CLUTCH—ON

When the selector lever is moved to the reverse
position, drive left, drive right and lo range oils are
all cut off and main line pressure is directed to the
reverse passage (Fig. 33).

“Reverse oil” is directed to apply the reverse cone.

line pressure in reverse to assure positive application
of the reverse cone clutch.

The reverse blocker is used to prevent accidental
selection of reverse while the car is moving forward
at speeds above 10 mph. Governor pressure behind
the blocker at higher speeds holds the blocker out to
mechanically block the selector linkage from being
moved into reverse. At speeds below 10 mph the
blocker piston spring overcomes governor pressure on
the blocker piston and moves the piston out of the
way.
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Fig. 34 Hydraulic Action During Forced 4-3 Downshift

FRONT UNIT REAR UNIT
IN DIRECT DRIVE DIRECT DRIVE
COUPLING—FULL REAR CLUTCH —ON
SPRAG  —OFF SPRAG —OFF

NEUTRAL CLUTCH—ON

In order to get maximum acceleration while driv-
ing in fourth speed, it is sometimes desirable to shift
down to third speed. To make this possible the de-
tent valve has been incorporated. The detent valve is
controlled by the accelerator pedal position so that
when the accelerator is pushed to its maximum travel
the detent valve will be opened. At the same time
maximum TV pressure is secured which 1s equal to
main line pressure.

With the detent valve opened, TV pressure is

allowed to pass the detent valve into a passage where
it is directed to the back of the 3-4 shift valve (Fig,
34). TV pressure which is equal to main line pressure
with the throttle wide open, then closes the 3-4
shift wvalve forcing the transmission to downshift
from fourth to third. At speeds above approximately
68 mph governor pressure is high enough that this
downshift cannot be made.

Line drop oil from the 3-4 governor valve to the
pressure regulator is routed through the detent valve
so that it will immediately be cut off on a forced
4-3 downshift, This assures that maximum line pres-
sure will immediately be available for holding the
neutral and rear clutches.

The diagram indicates fourth speed prior to the
downshift to third.
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Fig. 35 Hydraulic Action During Part Throttle 4-3 Downshift
FRONT UNIT REAR UNIT sure closing the 3-4 shift valve (Fig. 35). How far

IN DIRECT DRIVE IN DIRECT DRIVE

COUPLING—FULL
SPRAG  —OFF

REAR CLUTCH —ON
SPRAG —OFF
NEUTRAL CLUTCH—ON

When operating at speeds below approximately
35 mph in fourth speed, rdepressing the accelerator
part way to the floor causes TV pressure to be
directed through a passage from the TV plunger
against the 3-4 regulator plug, This TV pressure
against the regulator plug overcomes governor pres-

the accelerator must be depressed depends upon car
speed. At 25 mph for instance the downshift is made
with relatively little additional pedal travel while at
35 mph the accelerator will have to be depressed
nearly to the floor. This downshift provides improved
acceleration at lower speeds without the necessity of
opening the throttle wide open.

The PE model uses TV oil to operate the detent
valve to provide a better shift pattern for that engine.

The diagram indicates fourth speed prior to the
downshift to third.
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Fig. 36 Hydraulic Action During Forced 3-2 Downshift

FRONT UNIT REAR UNIT passcs the detent valve into the detent passage (Fig.
IN REDUCTION IN DIRECT DRIVE 36). This pressure, referred to as detent oil, is di-

rected to the back of the 2-3 shift valve to force it
COUPLING—EMPTY REAR CLUTCH —ON back to the closed position. At car speeds above ap-
SPRAG —ON SPRAG —OFF

NEUTRAL CLUTCH—ON

At car speeds below approximately 25 mph, it is
possible to force the transmission to shift from third
back into second for more rapid acceleration. This
shift is obtained by depressing the accelerator pedal
to the floor to open the detent valve,

When the detent wvalve is apened, TV pressure
{which is equal to main line pressure at full throttle)

proximately 25 mph, governor pressure is high enough
to prevent this downshift.

TV pressure is also directed from the 2-3 shift
valve to the transition valve. This pressure assures
rapid movement of the transition valve to the left to
allow governor boost pressure 1o guickly open the
coupling and signal valves.

The diagram indicates third speed prior to the
downshift to second.
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Fig. 37 Hydraulic Action During Forced 2-1 Downshift

FRONT UNIT
N DIRECTY DRIVE

COWUPLING—FULL
SPRAG  —OFF

REAR UNIT
IN REDUCTION

REAR CLUTCH  —OFF
SPRAG —ON
NEUTRAL CLUTCH—ON

At car speeds below approximately 5-7 mph, it is
possible to force the transmission to shift from second
back to first to prevent engine lugging and provide
increased car speed, which is desirable for steep
grades. This shift is obtained by depressing the ac-
celerator pedal to the floor ta open the detent valve.

When the detent valve is opened, TV pressure
(which is equal to main line pressure at full throttle)
passes the detent valve into the detent passage (Fig.
37). This pressure, referred to as detent oil is directed
to the back of the coupling valve to force it back to
the closed position. The opening of the direct drive
circuit ta fill the front unit coupling and disengaging
the sprag. The transmission is now in first speed. At
car speeds above approximately 5-7 mph, governor
pressure is high enough to prevent this downshift.

The diagram indicates second speed prior to the
downshift to first.
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PERIODIC SERVICE RECOMMENDATIONS

Fig. 38

Fluid Level |ndicator

TRANSMISSION FLUID

Transmission fluid level should be checked (with
transmission warm) every 2000 miles at time chassis
lubrication is performed. Procedure for checking level
iz included on pape 31 of this munual Hydra-Matic
fluid shonld be changed every 25000 miles. Instruc-
tions for draining and refilling appear on page 38.

Since the 1961 rransmission is sensitive to oil level,
special precauntions should be taken when checking
the il level otherwise valve buzz or shift mallune.
tinng may be cxperienced.,

FLUID LEVEL INDICATOR

The fluid level indicator { located in the filler pipe
ot the right rear corner of the enpine (Fig. 38). To
bring fHuid level from lower mark to full mark re-
quires 1 pint (Fig. 39).

O VT

Eiia

- FULL QIL—HOT

Py | UL DT

—HQT
fmn Oll—Hg

J"“*- FULL OlL—COLD

Zop

Fig. 39 Indicoler Markings '

NEW CAR AND 2000 MILE INSPECTIONS

New car and 2000 miles inspection should be per-
formed as outlined on form S-6118, “Pontiac New Car
Pre-Delivery and 2000 Mile Inspection and Adjust-
ment.”” When road testing during both the new car
and 2000 mile inspection and adjustment the follow-
ing items are hmportant:

1. Nenrralizer switch should not start except in
park and neutral {page 37).

2. Index pointer.

3. Fluid leve! should be to the FULL marlk.

GENERAL RECOMMENDATION

Observe cperation of transmission when car is
road tested for any rcason at any time,
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ADJUSTMENTS WITH TRANSMISSION IN CAR

CONTENTS OF THIS SECTION

SUBJECT PAGE
Adper Throttle Control Linksge 36
Adjust Scicctor Lever Linksge 5 37

ADJUST THROTTLE CONTROL LINKAGE

CAUTION: Linksge operastion will not be =stis-
factory if binding or excessive wear exists,

L Remowe mxr cleanes,

2 Loosrn both noers st transmisson threoitle con-
trol rod vrunmon (Fig. 51).

3. Adjust engine idle specd to $BD.308 rpm in
drive range (550-560 with zir conditioning ).

4. S3hut off engine and ins1ell linksoe adjoerment
pin J-7T687 through holes in throttle control lever and
bracket (Fig. 41),

NOTE: Four-burrel units are equipped with a
throttle return check. Before installimg pin, ir will be
necessary o either remove thronle remirn check or
install tool J-6342-01 over return check so that it will
not interfere with linkage adjustment

5. With throttle wvalves fully cloged, loosen lock
ot and adjust length of transmission thrarrle control
roud to carburetor (Fig. 4#1) so that gange pin is free

Fig. 40 Throttle Control Linkoge

SUBJECT
Adjust Nevrralirer Swirch 37

Fig. 41

Linkoge Pin Installed

in hole. Lenve pin insisled and tighten lock nut se-
curcly. Recheck freeness of gauge pin in holes,

6. Push throttle control rod to transmission {T.V.
upper rod) downward until the outer throttle lever is
felt to touch eved of tyavel (Fip. 40).

CAUTION: Make sure thot, when lever is in this
presition. the upper lock ot is oot touching trunmon.

7. While holding thromic control rod to transmis-
son in this positwen, ghlon upper and lower trunnion
lock nuts finger Bight (Fig, 41). Shorten throttle con-
ol rod o ransmissinn by backing off lowo trunmson
nut 235 wres snd Hghten opper out securely. Re-
move gauge pin

B Lloosen lowck nut on carburetor throttle md
(Fig. 31).

9. Adjust cerburrines rhmtile rmod to obtain 4357
clearance from onderside of attaching boss oo pedal
o body toe pen s chown In Fig 32, (App. 334" 1
carpet ).

10. Tighten lock nul on carburetor throttle rod
securcly.

11, Instell =ir clesner,

12. After rthrottle linksge adjustment has been
muade, road test car end tallor adjustment as roguired



ADJUSTMENTS WITH TRANSMISSION IN CAR 37

. APPROX. 3%
: ) 1O CARPET
\\ x"'i_‘a
GEARSHIFT UPPER/ N T.V. LOWER
CONTROL ROD !-t P __:_:’F“____:_. COMTROL ROD
7y =
R Fa.
i s

GEARSHIFT LOWER
CONTROL ROD

Fig. 42 Accelerofor Linkoge

b shortening or lengrhening the theortle control rod
to transmission { T.V. red) one hslf turn 2t = fme o
oltzin the best shift fee

ADJUST SELECTOR LEVER LINKAGE

1. Put ppper shift contol lever end mansmission
lever in park P oposition and, with the transmission
outer shift lever trunnion nuts (Fig, 40) backed clear
of the tunnion, pull the shift rod down woward the
Iransrnission =% far as possible While holding rod in
thiz pasigon, Tan the Trunaion upper out down to Jest
rentact the tmilnmion. Bun lower nut Up to confact
trunnicn ol Iogk outs securely.,

2 Afrer completing ahove adjustments, cheek trans-
mizsion parking luck with cser on ramp or grade for
o=sitve ook

3. Place uoper shift lever in “righr drive™ position
and check Hwydrs-Mstic indicator pointer index, If

necessary to adjust, joosen check aut sbove ball stad,
adjust index by rotsting rod and lock chaci nut se-
clirely,

ADJIUIST NEUTRALIZER SWITCH
1. Flace selecrar lever in Neurral position,

2, Locsen switch mounting screw (Fig. 43).

3. Adjust ncutralizer switch to index with sticctor
lever, Starter must oaf operate when igmtiom key 18
turned bo stert position with selector lever in A DR
Doston.

4. Test to = that engine sitarts when selector Is in
P or M position

5. Tighten switch mounting scfew sccurely.

Fig. 43 Meutralirer Switch
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MINOR SERVICE AND REPAIRS

CONTENTS OF THIS SECTION

SUBJECT PAGE
Checking Qil Level . .. 38
Fluid Capacity, Draining and Refilling .. 38
Replace Rear Seal .. o .. 39
Replace Governor . A .39

Services outlined in this section can be performed
without removing the transmission from the car.
Complete procedures are not given for all of these
services, since they are covered in detail under “Re-
moval of Units from Case” and “Installation of Units
into Case.”

CHECKING OIL LEVEL

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

2. With engine idling at normal idle speed, check
oil level indicator (Fig. 38) and note reading (Fig.
39). NOTE: When adding fluid use Automatic Trans-
mission Fluid (Type A) from containers bearing
Armour Institute qualification number “AQ-ATF".

Since the 1961 transmission is very sensitive to oil
level, special precautions should be taken when
checking the oil level otherwise valve buzz or shift
malfunctions may be experienced.

FLUID CAPACITY, DRAINING AND

REFILLING
CAPACITY

Approximately 10 quarts of fluid are required to
refill transmission after torus cover and oil pan have
been drained as outlined below. When unit has been
disassembled and rebuilt, approximately 1014 quarts
will be required to refill. Use only Automatic Trans-
mission Fluid (Type A) from containers bearing
Armour Institute qualification number “AQ-ATF

n

DRAINING AND REFILLING TRANSMISSION

Transmission oil should be changed every 25,000
miles at which time it is also recommended that the
oil pan be dropped and the oil intake strainer be
replaced.

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

SUBJECT PAGE
Replace Parking Brake Linkage and Inside

Detent and Throttle Control Levers 39
Replace Control Valve Assembly and Servo

and Accumulator Assembly . 39
Replace Pressure Regulator . .. 39

To drain oil proceed as follows:
1. Remove flywheel housing bottom cover,

2. Remove hex head pipe plug from torus cover
using SIX-POINT socket (never use twelve-point
socket as this will damage head of soft pipe plug).

3. Disconnect filler pipe from right side of oil pan.
NOTE: Flushing of Hydra-Matic transmission is not
recommended.

4. Remove oil pan and oil strainer. Discard strainer.
5. Thoroughly clean pan.

6. Install new strainer using new “0O” ring on pump
intake pipe if necessary.

7. Affix new gasket to oil pan with petrolatum.

8. Install oil pan. Tighten attaching screws se-
curely.

9. Connect filler pipe to ocil pan. Tighten torus
drain plug in flywheel to 6-7 1b, ft. torque using
SIX-POINT SOCKET.

10. Install flywheel housing bottom cover.
11. Remove oil level indicator and wipe it clean.

12. Pour 8 quarts of Hydra-Matic fluid into trans-
mission. BE SURE CONTAINER, SPOUT OR
FUNNEL IS CLEAN.

13. Set selector lever in P position and apply hand
brake. Run engine at speed equivalent to 20 mph
for approximately 114 minutes to fill fluid couping.

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

15. Add fluid to bring level to FULL mark on
indicator.

16. With engine idling and transmission warm
(approximately 150°F.) make final check to be cer-
tain transmission is filled to proper level. CAUTION:
Dot not overfill—-foaming will result.

17. Replace o0il level indicator.
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REPLACE REAR SEAL
I. Disconnect propeller shaft from transmission:

a. Remove “U” bolt nuts, lock plates, and “U”
bolts from rear axle drive pinion flange.

b. Use a suitable rubber band or tape to hold
bearings on journals if tie wire is disconnected.

c. Slide propeller shaft rearwards off transmission
output shaft.

2. Remove oil seal from housing with screwdriver.
3. Coat casing of new seal with gasket compound.

4. Position seal with lip facing forward, and drive
it into housing with installer J-5154-A until it bot-
toms.

5. Wipe some oil on the drive shaft yoke and slide
propeller shaft onto transmission output shaft.

6. Remove tape or rubber band from “U” joint
bearings and assemble “U” joint, Bend nut locking
plate.

REPLACE GOVERNOR

To replace a governor it will he necessary to dis-
connect the propeller shaft from the transmission and
remove the rear bearing retainer.

1. Disconnect propeller shaft from transmission.
2. Disconnect speedometer cable from transmission.

3. Remove 2 rear mount support to crossmember
nuts.

4, Place a jack under the transmission and raise
the studs above the crossmember.

5. Remove the brake cable guide rod and return
spring from crossmember.

6. Remove the 2 bolts from each end of the frame
crossmember and remove crossmember.

7. Lower rear of transmission and remove eight
rear bearing retainer to reverse piston housing at-
taching screws and washers.

8. Remove breather pipe.

9. Withdraw rear bearing retainer and gasket and
discard. gasket, Tap retainer lightly, if necessary, to
loosen.

10. Remove and replace governor.

11, Affix new gasket to reverse piston housing with
petrolatum.

12. Pilot rear bearing retainer over end of output
shaft and secure to reverse piston housing and case
with eight attaching screws and washers,

13. Raise transmission and install frame cross-
member. Attach with 2 attaching bolts at each end.

14. Lower transmission so studs in rear mount sup-
port enter holes in crossmember. Install nuts to studs.

15. Connect speedometer cable.
16. Install breather pipe.

17. Connect propeller shaft by sliding onto output
shaft and assembling “U" joint.

REPLACE PARKING BRAKE LINKAGE AND
INSIDE DETENT AND THROTTLE
CONTROL LEVERS

The parking brake links, lever, bracket and lever
spring can be replaced without disturbing the rear
extension housing. After removing oil pan and screen,
remove all control valve assembly attaching screws
and allow valve body to hang (it will be retained
where spacer plate extends under serve and accumu-
lator assembly).

Letting the valve body hang allows the inside de-
tent and throttle levers to be rotated as necessary to
slide the parking brake bracket and spring off the
shaft, It also provides clearance for removing the
inside detent and throttle control lever.

When reassembling be sure to engage parking
brake bracket properly in parking brake lever and
detent lever, position throttle control lever between
stop and stem of TV plunger and engage pin of detent
lever in manual valve.

If parking pawl is to be replaced, it will also be
necessary to remove the rear bearing retainer and
reverse clutch housing, using the procedure for re-
placement of rear bearing, so that the reverse clutch
housing can be removed to expose the parking pawl
shaft for removal.

REPLACE CONTROL VALVE ASSEMBLY AND
SERVO AND ACCUMULATOR ASSEMBLY

The servo and accumulator assembly can be re-
moved without disturbing the control valve assembly.
When removing the control valve assembly, however,
it is first neccssary to remove the servo and accumu-
lator assembly.

REPLACE PRESSURE REGULATOR ASSEMBLY

When replacing the pressure regulator be sure to
tighten it to 5 1b. ft. torque,.
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REMOVAL QOF TRANSMISSION

The Hydra-Matic transmission, flywhee] housing
and toris assembly are removed as a unit,

Before ruising the car on the lift, remove one cable
(cither one) from the battery, since the starter must
be removed, and releass the emergency brake.

1, Drain transmission by disconnecting fller pipe
from right side of oil pan. The lerus assembly can be
drained at the same time or it con be drajned after
the trunsmission is removed [rom engine. To draim
torus, remove fiywhee] housing bottom cover and
remove hex head pipe plug from torus cover using
SIX-POINT socket (never use twelve-point socket
as this will damage head of soft pipe plug).

2, Disconnect oil coolér lines by eithér removing
clamps and pulling-hoses off pipes or by cutting the
hozes.

3. Disconnect propeller shaft from  transmission
output shaft as foltows:

a. Remove U-belt nuts. lock plates and U-bolts
from veur axle dove pinion flange.

b, Use a suitable rubber band or tape to hold bear-
ing onto journals if tie wire has been removed to
prevent luss of meedle beanings when rear joint is
disconnected.

Fig. 44 Reor Mount Assembly

¢. Remove complete drive line assembly by sliding
rearward to disengage from splines on transmission
output shaft.

4. Disconnect speedometer cable from speedometer
triven gear.

5. Remove gearshift lower control rod,

6. Removy the two cross shaft bracket to frame
attaching bolts and theén remove the bracket, cross
ghaft lever. and bushing from tronsmissiomn.

7. Remove lower eng of T.V. upper control rod
(¢ngine to transmission iller lever).

8. Remove T.V. lever control rod.
9. REemove throttle idler lever.
10, Remove both starter cables.

11. Remove the starter and the splash shield by
removing the two attaching boits,

12, BEemove fiywheel hooging bottom cover, if not
previcusly removed,

13 Remove nuts from six torus cover and Aywhecl
to fex plate attaching Lolts.

14, Position special sutomatic transmission jack
under transmission.

15, Remowve two reor mount support to frome
crossmember nuts (Fig. 44).

16, Remove the twoe bolts and retainers from each
end of the frame crossmember,

17. Raisc the ransm:ssion so rear mount support
studs are clear of crossmoember. Rotate crossmoember
slightly in [rame and remove parking brake return
spring and cable guide rod from frume crossmember,

18, Remwve crossmember.

19. Lower transmission far enough so the Aywheel

housing 1o cagine holts can be removed with a long
EXTENSIOn.

20. Work transmission rearward to disengupge
dowels from front flywheel housing, then lower trans-
mission from car.

21. Remowe insulators from rear mount and re-
move rear mount from transmission.
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REMOVAL OF UNITS FROM CASE

CONTENTS OF THIS SECTION

SUBJECT PAGE
Torus Members and Flywneel Housing 4
Instali Transmeeson in Holdims Fixture 42
Check Main Shafr End Play =3
01! Pan, 0l Stainer snd Intske Pine . 43
Servo and Acrumnlaror and Conivgl Valve 43
Pump and Overrun Clurch 34

Either bolding fxnure J-6115 or the nayw Axture
J-B763, which is designed for the 3-speed mapsmission,
may be used on the 4-s5pecd orzesmiccion, Both fAx-
Lires 6t 1o the same besieh colleh

If the ]-B113 iz usqd, it will be artarhed o the
tratsmisdon aiter the Bywhes! hoosing has beem
removed.

The J-8763 may be sweeched o the Doansmission
and placed in the bench coller before dissssembly is
started, With transimission In honzoanm] position, oil
pan down, insert lork hondle through coMet and
fixture.

TORUS MEMBERS AMND FLYWHEEL HOUSING

MNOTE: These pors chopld be removed with
transmission |ocated bomizontslly in jack, oo
beack, or in holding fxture J-8763,

L. Remove ol cooler stv=pn atisching bolt and
strap (Fig. 43).

Fig. 45 DOil Cooler Sleeve and Seals

SUBJECT PAGE
Case Supnorr, Newreeal Clutch sad Rear Dot 45
Keverss Pers =0
L (Low) Bend 57
Inside Detent zed Thmmle Leaves ... L. 47
Parking Faw? and Linksge 2g
Dicrenr Spring znd Holler )

Fig. 46 Removing Driven Towvs Front Snop Ring

2, Romours ol cpoler oleeve assemblies, 0" rings,
snd siicve sale Soop ving plitss may be nreded 2
rrmove slocve segls,

3. Remoye torus cover Lo OQywheel attaching oy
and revwove Avwhesl

1. Remove l=rge sqguare sectioned seal from back of
fivwheel (fors enver o fAywhes! seal).

3. Uzng rool 4880 (Fig. +6), remove Trmare snsp
ring [rom mein shait (snsp ring which positions
driven tarus member),

6. Remove drivén toriis member from main sheft
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Fiz. €7 Removing Driven Torus Rear Seap Ring

by slding (orward NOTE - If toris mwember stcks,
tzp end of msm shalt with soft hsweyer 2nd =t the
s Time pitll ourt torus member

7. Remove drven torus member resr =map ning
from meain shalt using roal J-48ED (Fig. 7).

Fug. 48 Removing Sun Geor to Torus Hob Theost Weshers

B Remove dove torus member snap rmg from
micrmedizte chafr (Fig 47).

Y. Remave drve lorus member CAUTION: Do
aof STEMDT 10 fonowe Sy towes and Teus  cover
oS Erhes

10 Remove broare thrust washes and steed sclective
spacer (freant sun grsr o torus bub) (Fe. 48]

11. Remoee front umt sun gesr f1om bont oouplmg
torus shafr

12. Romovwre =map ring from frone ecmmpling dnven
107Us shaty

13. Withdraw front umt internsl gesr together
with stecl thrust washer, aeedle bearing and sscond
{bl=ck) stecl thrust washer,

13, Rrmove torus cover zssembly by puliing out
Wilhh rven precsure.

150 [oese=ll sea] protecter J-6119 ova mbiormediate
shafr (Fig. 30},

16, Wemove breather pipe 5ol chn

17. Remowr zix baolts holdme Bywhes] hoomng to
fremt cnd of TEnemasnon case

16. Shide dywheel hovong gently over sesl pro-
TCInr EwEyY Tom cEks

19 Remowe seal protector ]-6119.

fg. 47 Froni Seal Pratector in Ploce
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20. Remoye housing bo case souanre sechoped seal
from rear mde of housing.

1. Remove fronr sort connling assembly from case
(Fig. a0).

[szrellstion Pege &7

INSTALL TRANSMISSION IN HOLDING
FIXTURE

1. If holding fwowe J-6115 15 to be used:

g, Armach il g ransmission cose WA SUpDDOTTIng
arm over Transmissinn. Hee fvwhes] housing attach-
ng sorews threaded throngh small boles in fixture.

. Mount fAixture in bench coller with manemission
in honzontal positden, ol pan un snd sccure by
maerome loc% handle throvoh colletr acsd Bxture.

1. If Axture J-B763 was artached srd 1= in bench
collet, rotate ransmission so pan s U

CHECK MAIN SHAFT EMD PLAY

1. Instsll collar of end nlay chesning Avture J-6127
o intermedigre shait end sscure In positon by in-
stalling Trzare snep ring (Fizo 531). Arsch Axiure
I-6127 10 ecvliar Ly chreading collsr securcly into
fixTure

7. Ingtell diz] indicerar support [-6124.

3. Insral [-8001 disl indicstor (Fig. 32).

4+ Mpove main shaft bark and [oeth o check end
pley of mam shaft Be sure o Zer iree mein shafr
end play. Forcimg main shaft wall give imacourate
reading,

5 Record smownt of end pisy.

This mainghaft end play messurement will be nsed
tater o determine the propor roaf woit selgerive thrmer
washer 1o use,

6 Rermove dial ipdicator. support. end end pley
chesking Axmere

OIL PAN, OIL STRAINER, AND INTAKE PIPE

L. Remove oil peo anaching =Tews.

2. Remove ol! pan zod gesker from Dansmission
and dizcord gashot

3. Loozen
intake pine

crumulator attaching Dolt retaining ehe
lip. Pull @il sirsiner sud meake pipe

18]

x]

-

Fig, 50 Remowirg Froni Unil Coupling

sway from oil soreiner srtachipg flip. Remove intake
oipe znd srrainsr from tansmission (Fig, 33).

. Whithdraw mreks pupe from Strainer.

3 Femove " riogs o pump and stesiner, #
replecement is necessary, and discard.

In=tallztinon Page BT

SERVO AHND ACCUMULATOR
AND CONTROL VALVE

1 Remove two boltz bholding sccomulsior and
g=rvo sssermbly o case. NOTE: There is some spriog
tension unodsr The =oTvo.

2 Remowve scrvo and atcumulater assembly.

Coller of Fixture 1-8127 in Placa Ower
Intermediaie Shafi

Fig. 31
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Fig. 52  Meosuring Mainshaft End Flay

3. Remove servo spring.

4, Remowve fAve control wvalve agsembly bo case
altaching bolis.

5. Remowve control valve bszembly from transmis-

sion and at game time carefully remove manual valve,
Disazsembly Page 70

Installation Page 87

PUMP AND OVERRUN CLUTCH

1. Remove pump locking screw (Fig. 54) from con-
trol valve case pad.

2. Remove pressure regulator plug assembly from
side of case and withdraw regulator spring and valve
using snap ring pllers,

___ OumER
THROTTLE
LEVER

cuurer < |
VALVE
ABSY.

RLUME
IMTAKE
FIFE

Fig. 54 Removing Fronl Pump Locking Screw

3. Remove three pump to case support washer head
attaching serews (Fig. 55).

4, Withdraw pump assembly from case (Fig. 53],
using pullers J-0125 if necessary. Two of the pomp
cover to pamp body attaching screws must be ce-
moved to attach pullers.

3. Femowe small “0" ring from rear cluteh apply
hole,

6. Hemave overrun cluteh relesse spring (Fig, 561,
MNOTE: The spring may have remained in putnp.

7. Remove front sprag inner vace if it remained on
the intermediate shaft.

Fig. 53 Bottem Yiew of Tronsmission
with Gl Pan Removed

Fig. 55 Removing Pump
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DYERRUM CLUTCH
THELUST WALHER

DYERRLM CLLTCH
RELEASE SFRING

Fig. 56 Owerrun Cluteh Plate and Relzose 3pring

8. Fomowve overrun cluteh plate and bronze thrust
washer [ Fig. 36].

0. Back retainer serew out of roetainer J-6135 so as
not to score shaft, then slide retainer anto interme-
diate shafll apainst center case supporl and lock se-
curely (Fig. 57).

DHsassembly Page 60
Installation Page B3

CASE SUPPORT, NEUTRAL CLUTCH,
AND REAR UNIT

1. Remove speedometer driven gear from rear bear-
ing retainer,

2. If rear oil senl 15 te be veplaced, remove seal
with socrew driver,

——£CASE CENTEF
R SUPPORT SHAP RING

e

Fig. 57 PRear Unit Cluteh Reloiner in Pasition

GOVERMOR
DRIVEM GEAR

GOVERMOR DRIVE
GEAR SMAP RIMNG

GOVERMOR
DREWE (GEAR

Fig. 58 Remaving Governor from Reverse
Piaten Housing

3. Remove remalmng rear besring retainer to re-
vorse clutch piston housing screws,

4, Remove rear beanng retainer and gasket and
dizseard gasket. Tap bousing toward rear to loosen,

5 Remowve cylindricgl screen from governor feed
line,

6. Pull governor cut of reverse cluteh piston hous-
ing (Fig 58).

7. Remove governcr drive gear retpining sngp ring,
governor drive gear, drive gear key and second re-
taining snap ring MNOTE: Key may fall out when
gear 13 removed,

1'& o

S ALE CERTERT
8 SUPPORT

o SUFPCIRTSNAP RIMG
RS

Fig. 59 Removing Cose Center Support Snop Ring
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REVERSE FISTOM HOUSING
ATTACHING SCREW

Fig. 80 Fresing Quiput Shoht

E. Remove fear bearing snap ring from oubput
shaft (Fig. 38 Fig. 82 Removing Reverse Planet Corrier

9. Remove cenfer SUpDort (0 Cass snap ring. using

siresy iehver (FiE. 59). 13. Remove neutyal clutch dram locating key from

ransmisson case (Fue. 6f),
I, Tap rear end of output shait with soft hammer D
to free shaft fromn resr bearing mmoer race (Fig 60). boly Page 49
Make sure pariong brake pawl is not engaged. Installatien Pape Bl

11. Blide resr unit. nsutral clutch, ead casc cooter
support assembly our fronr end of case (Fig. 61). REVERSE PARTS

12 Femowve reverse clutch relegse spring {arculsr

with B tangs) from output shait (Fig. 62). 1. Rotate transmission to vertical pesition so re-

verse pisiom housing 1= up,
13, Remove feverse planel ir t
t plangl - caroer: Ieem. mtpl 2. Remove reverse clutch piston housing attaching

serew und lift Dousing from cass (Fig. 64).

13 Rest rear umt, nocutrs! clutch, and case support
azsembly in holding fxmire J-6116. cutput shaft down
(Fig. 63).

3. Frmove and discard pasket

Fip. 41 Removing Reor Unit Fig. &3 Clach Uairs lnsiclled in Holding Fixture
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‘_‘.,\_ Y
REVERSE INTERMAL
THMIST Wasidsp
=

Fig. &4 Liffing Reverse Piston Housing from Cose

4+ Remove povernor feed scroen

3. Remove reverse intefnsl gear thrast washer and
internal gear from case (Fig 63).

0. Remove reverss stationeny cone carefully from
cass, Working it aur gently wirth fngers CAUTION:
Stauonary cone s very brintle. therefors, do not drive
it irom cazs with hemmer or other tond

7. Rewnove reverse statfionory cons key, [f ey
grcls rap it oor vsing 35" brace rod throuph key hole
in bottom of cuse

5 Reatsre rransmisson case o honzontsl posinon

Instsullstion Bagc 81

L (LOW! BAND

1. Unhook baad enéd {rom anchor inside of osse
{Fig. §3).

e

o T e,
SPREMG AMND RO:IFRCE
= - =

Fia. 66 lev=srs ond Parking Linkoge

3. With band uvnkooked, rotaie it to horizeotal
position in cese

3. Tum band =o that ends are facing rear of case
(Fiz. 63).

4 Pull band ourt front end of case.

Insraliaoon Trape ®1

INSIDE DETENT AND THROTTLE LEVERS

These parts should oot be removed nnless they are
1o be repleced by oow part=

. Lopsen inner T.W. (thronie) lever o TV, chaft
clamp screw (Fig. 88).

£4

JPARKING PAWL FIN
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2. Remove inside T.V. lever, Withdraw outer T.V.
lever, shaft, and “0O"” seal ring from case. Discard seal
ring.

3. Laosen inside detent lever screw.

4. Withdraw outer shift lever, shaft, washer, and
seal ring from case. Discard seal ring. Remove inside
detent lever,

PARKING PAWL AND LINKAGE

These parts should not be removed unless they
are to be replaced by new parts.

1. Remove parking pawl pin from transmission

case by pushing on inside end of shaft with 14" brass
rod (Fig. 67).

2. Remove parking pawl spacer washer from case.

3. Unhock parking bracket spring from parking
lever.

4. Remove parking bracket and spring from park-
ing brake pin.

5. Rotate parking lever and pawl and remove from
parking brake pin.

DETENT SPRING AND ROLLER

1. Remove detent spring attaching bolt and detent
spring assembly (Fig. 67).



49

DISASSEMBLY, INSPECTION AND ASSEMBLY OF INDIVIDUAL UNITS

CONTENTS OF THIS SECTION

SUBJECT PAGE
Inspection of Case, Lo Band, Parking Brake
Linkage, Throttle and Detent Levers . 49
Case Support, Neutral Clutch and Rear Umit .. 49
Pump and Overrun Clutch .. . ., . . 60
Front Unit Coupling . ) ) . .... 65
Reverse Clutch Piston Housing .... . ...... 67

Clean all parts thoroughly., Make thorough inspec-
tion of all parts to determine which should be re-
placed. It is very important to distinguish between
parts that are simply “worn in” and those worn to
the extent that they affect the operation of the unit.
Spring and thrust washer specifications are given on
pages 101 and 102. Refer to these specifications when
inspecting parts and replace only those that are worn,
broken or damagced.

INSPECTION OF CASE, LO BAND, PARKING
BRAKE LINKAGE, THROTTLE AND
DETENT LEVERS

1. After the case has been thoroughly cleaned, blow
out all passages in case (Fig. 69) with compressed air
using blow gun J-8124-01.

2. Check for leaks or interconnections between
passages using air pressure or smoke.

3. Carefully inspect case for cracks.

4, Make sure low band anchor is not worn exces-
sively or is loose in case.

5. Inspect low band for burned, worn, cracked or
loose lining. Band must not be distorted and band
ends must be securely spot welded to band.

6. Inspect parking brake pawl to see that it is not
worn or loose on its pivot shaft.

7. Inspect parking brake bracket for excessive
looseness on its shaft.

8. Check connecting link between pawl and bracket
to see that it is not worn excessively and does not
bind. If difficulty has been reported in cngaging or
disengaging P (park) position, disastemble link and
check for bent pins.

9. Inspect fit of throttle valve inner lever and shaft

SUBJECT PAGE
Governor . . . C . ... . 69
Servo and Accumulator ... ... ... ... 70
Control Valve Assembly .. ... ... ... .73
Flywheel Housing Qil Seal ... ...... ... ... 77
Pressure Regulator . ..... . ., e 77
Driven Torus Member Check Valve .......... 78

in hub of detent control inner lever. If shaft binds
in hub, is excessively worn, or if cil seal is missing or
damaged, replace defective parts.

10. Inspect oil cooler pipes and sleeves and rubber
seals for damage which might cause leakage. Seals
should be replaced if they have been damaged.

CASE SUPPORT, NEUTRAL CLUTCH AND
REAR UNIT

DISASSEMBLY

1. Remove rear unit clutch retainer J-6135. CAU-
TION: Back off screw far enough to prevent damage
to machined surface of intermediate shaft.

2. Remove hook-type oil ring from intermediate
shaft (Fig. 70) by pushing one end toward center of
shaft and other away to unhook.

3. Remove case center support and neutral clutch
piston assembly from intermediate shaft (Fig. 71).

4, Remove two oil rings from case support hub and
remove neutral clutch piston. Turn case support over
and tap on bench to remove piston. Remove seals
from piston and hub of case center support.

5. Remove neutral clutch drum assembly which
contains five composition clutch plates, four steel
clutch plates and five release springs (Fig., 71).

6. Remove large snap ring from rear drum with
screwdriver {not the spiral ring on the sprag).

7. Lift rear clutch cylinder and sprag assembly
over intermediate shaft (Fig. 72).

8. Remove intermediate shaft and clutch hub, in-
cluding clutch hub thrust washer and backing washer
from rear unit drum (Fig. 73). (The backing washer
may have remained with the hub.) NOTE: The rear
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REAS CLUTCOH WENRT HRE
APy i

REVEEEE STATHOMAEY
COtaE KEY BOLE

DVERRUN CLUTCR COUPLRT LML
APPLY il

Fig. 68

Fig. 89 Cleaning Possages In Coie

rossoges In Cose

clutck hub may be removed from the ntermediste
shafr if replacement of shsir or hub ic neerssary, by
remuving snsp ong retaining hob oo shef,

9. Femove Clureh hub front thrust wssbher from
clnich hub.

I, Remove main shaft god rear wait sun gesr
azeembly from resr woit Remgve clutch hub throst
washer from sun gear. NOTE: The rear poit sun gesr
msaY be removed from mejn shefr if replacement of
shaft or suin gear 15 necessary, Check for doll mari
o resr Taos of sun gear since It must be gssembled on
main shaft with drotl mack o pegr.
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11. Remove seven steel clutch plates wnd scven
cormposilion vlutch plates.

11, Bemove ncedle bcanng and solaincy  froms
rountrrbore of ouiput shaft,

13. Remove rrer umt drum snd output shaft as-
sembly from holding fixture J-6116 and rest on bench
with output shaft end up.

4. Remove large snop ning holding reverse drive
flange io rear unit drum.

15, Lift cutput shaft wod reversc drive flange os-
sembly out of rear drom (Fig. 74},

16. I replocement of rear unit internal gear or
clulch backing plate is neccssary, romove aternal
gear and plate together from rear unit drum by tap-
ping backing plate with soft hammer. NOTE: Merk
internal gear so that upon reasstmbly balunes will Le
maintained, il 1t is tu be reinstalled, fo eosure its re-
aszembly in original porition.

17, Remove snap ving from culpul shaft.

18, Remove peverse drive flonge ond sun Fear na-
sembly from output shofl.

19. Remove selective washer from reverse drive
Range or gutput shaft,

0. Buemove spiral soep ving feon rear undt sprag
outer race, using smell needie nose pligrs or small
screwdriver to start if necessacy (g, 753,

21. Remove outer race, sprag, and retalner by votal-
ing counterclockwize and pulling upward (Flg, 78).

Fig. 70 Removing il Ring

CASE CENIER
SURFORT

Fig. 71 Removing Case Support and

Mev-ral Cluteh Piston

22, Remove résr Unit sprag retainer and sprag {from
vuter rage, NOTE: Do not disasscmble sprag.

23, Digagzsemble rear unit clutch piston assembly
as follows:

a. Plare stud |-6129 on bench.

Iy, Lower eylinder snd piston assemhbly over J-6129,
spring end up. Set spring compressor J-4670 on top

Fig. 72 Removing Rear Clutch Cylinder
and Sprog Asiembly
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e — e S Enis L
e - - %
HNTERMEDIATE - K
SHAF] N L
\\ r \ - INZERT SMalL SCREWDR|VER
~ S p. © b4 THIS HOLE TO START
_an-—=

REAR LMIT
CIUICH HUB

BEACKING i |
WASHER 2 9 LT

REMONAL OF SHAP REMG
= SPAAT: RETAIMER

Fig. 73 Remeoving Clutch Hub

QUTPUT
SHAFT

REAR URMIT

o \

BRIVE
FLAMGE

Fig. 74 Li#ting Output Shoft
ond Drive Flange from Reor Unil Drum

Fig, 73 Removing Retainar Snap Ring
from Rear Unit Sprog Outer Roce

of spring retainer and start nut on stad J-6199 (Fig.
773, MOTE: If compressor J-4670 has no hole in
mriddle, drill a %" Fole so that stud J-6122 eon be
inserted through it

o Turn nut down on J-6129 o compress clutch
springs until snap ring is free,

tl. Remowe snap ring {(Fig. 77).

2. Remove compressor and release spring retainer
from rear ciutch springs,

f. Remove eight cluteh releaze springs.

REAK SPRAG
QOUTER RACE

REAR CLUTS
DRdlM SLEEVE
ICHLFHGER)

Fig. 7& Removing Rear Unit Sprag Assembly
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g. Remove rear clutch piston from cylinder. Rap
piston end of cylinder on wood block if necessary.

h. Remove seals from piston and hub.

INSPECTION

1. Inspect case center support for burrs, damaged
oil seal grooves, worn or damaged bushing or dam-
aged threads (Fig. 78). Using tag wire or air pressure
check to ensure passages in support are open and not
mterconnected.

2. Inspect neutral clutch piston for scoring, burrs,
or damaged oil seal groove.

3. Inspect five neutral clutch drive plates for dam-
aged composition surfaces or worn teeth. Plates
should be flat. If flakes of facing material can be re-
moved by scratching surface with thumb nail, plates
should be replaced. Discoloration does not indicate
failure. Inspect release springs; eight waves should be
evenly spaced and approximately 14" deep.

4. Inspect four steel neutral clutch driven plates for
scored surfaces or damaged lugs. Six equally spaced
waves should be approximately .010” deep.

5. Tnspect neutral clutch drum for scored or dam-
aged surfaces.

6. Inspect spiral snap ring for distortion or dam-
age,

7. Inspect rear unit sprag retainer for scoring or
damaged surfaces.

8. Inspect rear unit sprag for damaged shoulder,
broken spring, or scored sprags.

9. Inspect rear unit sprag outer race for damaged

REAR CLUTCH PASSAGE NEUTRAL CLUTCH

APPLY PLUG APPLY

Fig. 78 Case Center Support Passages

splines or scored sprag race.

10. Inspect rear clutch cylinder and bushing assem-
bly for scoring, burrs or damaged lugs. Snap ring and
oil seal grooves must be clean and smooth. Inspect
drilled passage in cylinder with tag wire and com-
pressed air to see that they are unobstructed (Fig. 79).

11. Inspect rear unit clutch pistons for scores, burrs
or damaged seal groove,

12, Inspect eight rear clutch release springs for
distortion or collapsed coils. See Page 101 for free
length., NOTE: Slight wear “bright spots” on side of
release springs, indicating slight contact with piston
assembly, is permissible,

13. Inspect rear clutch release spring retainer for
crucks or damage. Six 1aised spols on relainer keep
snap ring in place.

CLUTCH
RELEASE
SPRING

Fig. 77 Removing Rear Unit Clutch Spring Snap Ring

OMNE OF THREE EVENLY
SPACED HOLES

OMNE OF TWO DIAMETRICALLY
OPPOSITE HOLES

ONE OF TWO
DIAMETRICALLY

OPPOSITE HOLES

Fig. 79 Passages in Rear Cluch Drum

Sleeve [Cylinder)
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CASE CENTER
SUPPORT

NEUTRAL CLUTCH

DRUM AND PLATES CYLINDER

SPRAG RETAINER

PISTON

SEAL

REAR CLUTCH REAR CLUTCH

REAR CLUTCH REAR UNIT REAR UNIT
RELEASE SPRINGS CLUTCH HUB CLUTCH PLATES
SNAP RING
BACKING
WASHER

INTERMEDIATE

SEAL REAR SPRAG SEAL SHAFT
Lu UN GEAR
NEUTRAL CLUTCH SPRAG RETAINER REAR SPRAG CLUTCH RELEASE 10 CEUT.I;'E:HH (?Yli:!NDER TOSCLUTCH HUB
PISTON SNAP RING QUTER RACE SPRING RETAINER

THRUST WASHER THRUST WASHER

Fig. 80 Case Center Support, Neutral Clutch and Rear Unit Clutch Parts—Exploded

14. Inspect rear unit clutch cylinder to clutch hub
thrust washer and backing washer.

15. Inspect intermediate shaft and rear unit clutch
hub. Clutch hub and shaft can be separated if either
part needs replacement.

16. Inspect rear unit sun gear to rear unit clutch
hub bronze thrust washer.

17. Inspect seven rear unit composition faced clutch
drive plates for damaged surfaces. Plates should be
flat. If flakes of facing material can be removed by
scratching surface with thumb nail, plates should be
replaced, Discoloration is net an indication of failure.

18. Inspect seven rear unit steel driven plates for
scored surfaces or damaged lugs. Driven plates must

have six equally spaced waves (approximately .010”
deep).

19. Inspect mainshaft and rear unit sun gear for

damaged splines, teeth or bearing surfaces (Fig. 81).
Gear and shaft can be separated if replacement is
necessary. If shaft only is to be replaced, put old gear
on new shaft with drill mark toward rear.,

20, Measure end play of rear unit sun gear on
mainshaft and determine correct selective washer to
use in rear unit as follows:

a. Clamp sun gear and mainshaft assembly in hold-
ing fixture J-6116 using “C” clamp and dial indicator
J-8001 (Fig. 82). Gear must be firmly clamped on
both sides so it cannot give.

b. Sct dial indicator stem to contact end of main-
shaft.

¢. Move mainshaft straight up and dewn to meas-
ure end play and record end play.

d. Subtract this end play from the mainshaft end
play recorded before the transmission was disas-

REAR UNIT CLUTCH
BACKING PLATE

REAR UNIT
INTERNAL GEAR

ol A
MAIN SHAFT

REAR UNIT  REAR UNIT
SUN GEAR CLUTCH DRUM

NEEDLE BEARING

BEARING
RETAINER

REVERSE DRIVE FLANGE
AND 5UN GEAR

REVERSE PLANET
CARRIER SNAP RING

CQUTPUT

OUTPUT SHAFT SELECTIVE
THRUST WASHER [BROMZE)

REVERSE FLANGE
SHAP RING

Fig. 81

Rear Unit Drum, Mainshaft and Output Shaft Parts—Exploded
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sembled. The difference will be the actual end play
of the rear unit and should be 0047-.013", Eibiace

Example:
Mainshaft end play oz
Rear unit sun gear end play 012
Rear unit «nd play g

If vear umt end play iz outside the broits of 0047 -
3%, select the reverse drive flange to rear umit
planet carrier thirust washer which will give the proper
end play using the chart on page 85

¢, Ermove sun gegr and mein shaft from heolding
fixture J-6110,

21. Inspect rear umit drum for scoring or cracks.

22, Inspect rear umit cluteh backing plate for scor-
ng,

23, Inspect rear unit intermal gear for tooth dam-
age. NOTE: Internal gear and clutch backing plate
can be separated from drum if replacement i3 neces-

CLAMP SECURELY
BOTH 3I0ES

Fig. 82 Mamsuring End Play of Rear Unil

Sun Geor on Ma|nshoft

DRIVE FLAMGE

SELECTIVE
THRUST WASHER

Fig. 82  Locating Selective Waszher in

Reverse Drive Flange

sary. If drum or backing plate are replaced, the gear
should be reinstalled with the same gide toward the
front. {The cdges of the drive lugs of internal gear
chamfered to facilitate assembly.)

24, Inspect output sheft to rear unit sun gear
bronze thrust washer.

25, Inspect outpu- shaft for damaged pinions,
splines, bearing surfaces or speedometer gear teeth,

REVERSE DRIVE
FLAMGE

SELECTIVE
THRUST WASHER

Fig. 84 Assemhling Reverse Driva Flange
to Qutput Shoft
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Fig. B85 Reverse Drive Flange Refainer
Toal in Positian

26. Inspect reverse drive Bange and sun gear as-
seinbly, MOTE: Reverse drive flange and sun gear
are serviced ne an essembly and should not be sep-
arated.,

27. Inspect reor unit selective thrust washer for
wear or daimnsge.

ASSEMBLY

1. Hold ceverse drive fange and sun pgear in left
hand, drive Hange up, and install proper selective
thrust washer (ay determined by rear unit end play
check, page 54) in recess of dnve Hange. Use petro-

REAR CIUTCH

CLUTCH DRLUM BACKIMG PLATE

Flg. 86 Installing Rear Unit Cletch
Backing Plate

Fig. B7 Installing Qutput Shaft and
Reverse Drive Flonge Snaop Ring

latum to hold washer in place and index lugs in
flange (Fig 83).

2. 8ull holding reverse drive flange and sun gear
n left hand, insert output shaft with right hand
through drive fange and sun gesr until carrier bot-
tomy on selective thrust washer (Fig. B4,

3. Helding drive flange and sun pear tightly against
carrier to keep selective washer Irom moving, set
putput shaft and carrier on table on carrier end,

5L0Ta FOR REAR
CLUTCH DRIVEMN FLATES

EEAR UMIT SUN

GEAR THRUST WASHER s coviCe

CRIVE I ATE

Fig. 88 Instolling Rear Unit Clutch Plates
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4. Insrall reverse planet camier front scap ring on
outnug shafty (Fig, 85).

i lnesrv reverse drive Asnge reminer J-8120 be-
tween snep ring snd fOsnge smug &gSInsST rear LniL
carnier o prevent selecbve washor frove dropping out
ol positon {Fig. E3). NOTE: When the selective
washrr used bebween the reverse drive fenge and
rear unit planer carrier i ar or near the upper liomt
of thickness, reraner tonl J-6130 cannnt be inserted
beoween =nap ring and fance In this case, howWever,
it iz mot aecessary o use the retniner sinee there is
not enpugh clearance to allow the thrust washer 1o
drop oot of place.

f. Ser rear unir drum on bench with long undir-
rurs oo luss pp {or with intermal gear vp iF 10 Was
not remowed) (Fig. B6).

7. Install clotch hacking plare, flar surface down
(Fig. 86). Alige lugs of plate with stots of regr drum
and tap plate, nsing =oft bammer, mto place sgainse
spling shoulder in drum.

8. Tep rcar upit inttrnsl gesr into place ageinst
clutch backing plate with soft hammer, NOTE: If
mternal gear previously removed is being inszalled,
notc mark made oo gesr &t tims of disasssmbly snd
alipn accordingly.

% Tnstall ourpur shaft and reverse drive Hange =s-
sembly in rear unit drum and secure with large snsp
ring (Fig. 87).

0. Rest rezr unit smsembly oo holding Ge=nure
]-6116 with ourput shaft down As unit is lowered,
lifr up oo drum znd remove retmine J-65120. CAU-

INSLALE DRYE PLATES

WITH 0507 WiDE
Saw TEHOTH SLOS
i LE

Fig. 8% Molkche: in Rear Untt Clutch Driven Plate

Fig. ¥#0

Instolling Intermadiafe Shafi ond
Clutch Hub into Flofes

TION: Do not lift oo output shaft afper J-6120 5

fETnOVEdL

11 Posifion needle bearmg and retaines in counter-
lenp wf woiput sheft end retoio with petrulatum
(Fiz. BR).

12. Apply Hydra-Marvic o1l to faces of seves drive
and seven driven plstes, 2nd altermately insts1l them
in resr umit dsum Stert with drve (composhon)
plere and finich with driven (steel) plete Assemble
driven pletes with lups registering In rear unit drum
glos (Fig. 82) and so (023" widc zaow slots in driven
plete lups are all in Yine (Fig. 89). NOTE: Indexing
the =w =lotz nesi= the plates together so thas the

ta
£553 CUTEn
- *  ASTOH OLIER
| CrLp=Ed CEar

Fig. #1 Installing RBear Clurch Pislon inio Rear

Clutch Dyum Slesve (Cylinder)
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Fig. ¥2 losinling Reor Chach Ealeass
Spring Retoinet Snop King

waves are 2" m the same dreston (o0 gaps berween
platrs)

13, [msts!l mowmehafr and =un geer sssembly inta
output =hsft in rear unit meshms sOn gesr with
planret pinions of ourpur shafr,

14. Assemble rear unit clutch hub to rear end of
intermediate shaft i 1t was removed. Open side of
hub goes toward front end of shaft cao cod with long-
&5t spline and lome machined surface.

15. Apply petrolstum to two bromee thriesr washers
and backing washer and affix smal! dsmeter washer
o rear sde snd larse washer o fronr sde of chutch

Fig. 93  insicliing Rear Un# Sprog :n Cuter Boce

Fg. 74 ingwiling Sprog ond Ohaer Roce on Inoer Roce

hub (Fig 90) Plece bBacking wether fznpe up, on
e [arge throst washer.

15, Lower mtcrmemiate shaft and chieh beb wath
throer washer=s 1ntn rear drum (Fiz 80). NOTE:
Pick up clutch drive pletes by rolating intermediate
shaft Do not dnve or force clutch hub mio mesh
with drive plates.

17. Install rear clierch piston in rear clutrh cplinder
as follows:

a lnstall pew mner sca3| on hub of chick cylinder
with bp down

Fig. 5 Ingiolling Rear Unir Sprog Refoiner Snap Ring
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b, Install new auter zeal on piston with lip facing
away from spring bore side (Fig, 013,

c. Start pisfon into cylinder wsing fat edge of
screwdriver to comgpress seal (Fig, 917 ; then press
piston inte place.

d. losert gipht clutch release springs in bores of
pistan,

e, Place spring retainer on sprimgy with tangs
faring up. Compress springs using toolz J-4670 and
J-6129 {Fig. 923.

f. Install retesse spring retainer snap nng (g
92%. Remove compressor tools,

18, Install rear sprag in oaater race with shoulder
side of sprag on counterbored side of outer race
{Fig. 93},

WOTE: The sprag must be installed in this manner
or it will operate backward.

19, Lower sprag and outer race on rear unit inner
race (rear clatch eylinder), WOTE: Push sprag part
way down through outer race then rotais sprag coun-
terclockwise to assist assembly (Fig. 94),

20, Install sprag retainer in rear unit outer race
with large O, up. Push retainer down to expose
nap ring groove,

21. Install spirzl snap ring on rear sprag inner race
(Fig. 0F),

2%, Apply petrolatum to clutch hub fronr throst
washer race and install flange first, onto relegse
spring side of cylinder,

23, Lower rear unit cylinder and sprag essembly

WEUTRAL CLUTCH
BRMWE PLATE

REAR
CILTEH

CVLIMNOER

MELUTRAL
CLUTCH
DR LI

DRIV ER
PLATE
SLOTE

THAL

i | L = RCLUTCH PLETO
aLGH HOTCH B " g
WATI| LDCK. (T ;
SCAEW HOLE ;E o — CASE
lisf BLPPOR SEALS (== CEMTER SUPPOET

Fig. 27 Installing Meutral Clutch Plsten

over end of intermediate shaft and into resr cluteh
drum, =prag side Up.

24, Secure cylinder and sprag assembly to rear unil
drum with large snop riog.

25, Install neutral cluteh ¢drmam on rear unit with
driven clutch plate lug =lots up (Fig. 963.

26. Apply Hydra-Matic oil to five clutch drive
plates (composidon) and four driven plates (steel)
(Fig, 05). Install plates alternately using 8 release
spring between steel plates, Start with composition
plate and release spring then steel plate, ete, and ened
with composition plate and spring.

27. Install seal on hub of case center support with
lip facing towsard bottom of piston cavity.

28. Install seal on neuwral clutch piston with lip
facing side with dowel holes.

29, Pilot neutral clutech pston into case cenfer sup-
port with noteh in edge of piston aligpned with lock
serew hole in side of case center support (Fig, 96),

CASE CEMTER
alp E‘{DRT

2L RIMGS

HEUTRAL
CEUTCH
RISTON

Fig. & Installling MNeutral Clutch Flates

Fig. ¥8 Cose Support Oll Rings in Flace
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Flg. 79  Installing Hook Type Ol Ring an

Intermadiale Shafi

This alignment assures that dowels will enter dowel
holes. Start seal into case cenler support by compress-
ing with fingers,

J0. Install two oil nings In mng grooves of cose
suppart bub (Fig. 38),

31. Center rings on hub and caregfully lower cose
support as=embly into rear clutch cylinder of cear
unit &0 &= oot to damsge bushing or break oil rings.
1i properly centered, oil rings on hub of case support
will be compressed by tuper in hub of rear cluich
eyhnder,

32, Install hook type oil scal nog on intermediate
ghalt (Fig. 99)

33, Blide clutch retwiner J-6135 over end of inter-
iedinte shaft screw end up, apply pressure (o come

press cluteh rolease springs, and tighten lock bolt
{Fig. 104).

34 Rotate the case centeér support so that the right
hand edge of cup plug in the center support is aligned
with left edge of the first neutral eluteh plate slot to the
right of the neural clutch drumm key slot as illustrated
(Fig 100}, CAUTIOMN: This alignment must be acou-
rate s0 as 1o ensure alignment of 01l passage botween
pump and case when pump is installed

35, Mark the rear drum to mndicate the abgninent
of the neutral clutch drum key slot {Fig. 100},

Installation Pape 4l

PUMP AND OVERRUN CLUTCH

DISASSEMBLY

L. Remove four pump cover to body attaching
HUTCWS.

2 Lift pump cover from body. CAUTION: If cover
sticks or hangs up on dowels, tap with soft hammer
te remove. Do oot pry between cover and body.

3. Using needlc nosc pliers. remove pion which
holds toris feed valve rotainer (place finger agawnst
ritainer to prevent it from Aying out). Remove re-
tainer, spring and torus [eed valve (Fig. 101). NOTE:
I valve tends to stick. it may be removed afto slide
15 removed

4. Remove cooler check valve pin with needle nosc
phiers {while holding spring}, and remove spring and
ball {Fiz. 102),

3. Remove pump rotor and top vane ring (vane

- = ]

“TORUS FEED r}uus FEED =
YALVE SPRING ValYE

-

Fig. 100  Installing Rear Unit Clulch Batainer

Fig. 101 Removing Torus Feed Valve
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ring muey have adhered to pump cover when cover
was removed and vones may stay with rotor)

& Krmove seven vanes,
7. Ftmuve bottum vane rng.

8. Push slide toward priming springz, then lift it
out of body at oppusitc end (Fig, 103).

9 Remove inner and ouzer pump priming springs

10, Turn pump over and remove sprEp inner Tace,
i 1t was not previousty remmoved, and spital relRining
rnng {{ront sprag to pump) using smns!! sorowdiiver
or needle nose phers (Fig. 10-=).

11. Remove sprag assembly from pump. Do not
divsgwemnble sprag, If it = damaped 5 new one should
be wsedt NOTE: Do not remove ouler racr,

13, Turn piston (rear} side of pump down and
gently tap outer periphery of piston side with soft
hammer to remove overrun clurch pistn from ars
bare, Remove seals from piston and hub in pump.

INSRECTION

L, logpeet wll pussages in pamp body and cover for
dirt or restrictions using tag wire end compressed
air (Fip. 106-110).

4. Check At of shide in pump bady to make cortain
it slides [recly. Examine shide for excessive wedr or
ECOTINE,

3, Obscyve cach pumip vane, Pump wvanes will
nonmally hove a palished surface on the side Learing
aguinst the slide wnd g1 the points where they &on-
tact the vane rings. If any wesar iz apparent at these
pulits, puimp should be replaced.

CHECK YALVER S

Fig. 102 Remaving Oil Cooler Check Valve

PRIMING
SPRIMNGS

Fig. 103 Remaving Pump Slide

4, Checly priming springs, check wvalve spring and
torus feed walve spring fur collapsed coils or distor-
tioi. See page 101 for free length,

5. Measure wear of bushing in pump body as
follows:

a. Set front Unil calpling on bencl with cover side
up.

L. Fasten pump cover (o body with one or two
ST,

c. Place pump cover and body ossembly over front
unit coupling driven torus sheft with cover down.

d. Messure clesrsnce between driven torus shaft

OVERRUN
CLUTCH

Flg. 104 Removing Fronl Sprag Retaining Ring
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OVERRUN
CLUTCH PLATE

OVYERRUN CLUTCH

THRUST WASHER PUMP BODY

FRONT UNIT
SPRAG ASSEMBLY

oo

OVERRUN CLUTCH
RELEASE SPRING

FRONT SPRAG
INNER RACE

SPRAG OVERRUN i
RETAINER RING CLUTCH PISTON //_°
OlL COOLER Batl
CHECK VALVE, SPRING,
AND RETAINER PIN

SPRING, SPRING RETAINER,

o

TORUS FEED VALVE,

PUMP COVER
AND RETAINER PIN
VANE
RING SLIDE ROTOR VANES

B pRriMING
SPRINGS

YANE RING

REAR CLUTCH APPLY
"0 RING

Fig. 105 Pump and Overrun Clutch—Exploded

and pump housing at the point shown in Fig. 111
using 14" width feeler gauges. (The thrust of the
shaft against the bushing is taken at this point.) The
clearance must not exceed .003”. If a .004” gauge can
be inserted between the shaft and the bushing, the
pump and the driven torus member of the front unit
must be replaced. NOTE: Bushing should be flush
with rear side (piston side) of pump and project
slightly from front side.

6. Examine pump body and pump cover slide sur-
face contacts for smoothness. Also see that ball check

LINE PRESSURE PRESSURE TO

BOTTOM OF

PRESSURE

3.4 OL (TO
REDUCE LINE
PRESSURE IN

SUCTION FOURTH SPEED)

DISCHARGE

valve seat and overrun clutch piston seal groove in
pump body are in good condition.

7. Check fit of torus feed valve in its bore to see
that it slides freely. (Valve is serviced separately.)

B. Examine rotor for cracks or wear. See that bush-
ing in rotor is in good condition. Bushing should be
flush with flat side and short cn side with shoulder
to allow clearance for bushing which projects from
pump body.

9. Examine front sprag outer race to see that it is
not damaged.

NEUTRAL
CLUTCH
APPLY

CLUTCH —"\

APPLY b oL
* S
AN
PUMP COUPLING COUPLING INTAKE
DISCHARGE ~ SIGNAL FILL PIPE HOLE

Fig. 1048 Passages in Pump Body (Front Side)

Fig. 107 Passages in Pump Body [Rear Side)
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7 mELITRAL
COURIMG  COUPLIMG  CLUTCH
APELY Fitt SICHHAL APRLY

Fig. 108 Possage: In Pump body

10, lospest overrun clutch pleton lor scoring or
damagcd stal groove.

11, Irespect front umit sprag for damaged shoulder,
cagre, sprng or scored sprags

12 Inspect sprag inner race for scured sprug sur-
face or worn dnve lags.

13, [nspect overrun clutch plate for worn lugs or
faving. Platc should be Hat. 1l Hokes of fscing mate-
rial can be removed hy scratching surfsecc with thumb
nail, plute should be reploced, Discoloration is not
en indication of failure

14. Inspeet overrun clutch telense spnng o see
thut it has five equally spsced wuves approximaotely
LA™ decp.

ASSEMBLY

I. Insert inner and outer priming uprings in the
recess in pump body (Fig. 112).

Fig. 110 Faossages in Fump Covar

%, Position pump slide in pump body toward
priming =prings. Compress primiog springs with slide
untll it drops into pocker of pump (Fig. 1121). Work
slicde in position, NOTE: 8lide can oot be amproperly
ingtalled.

3. Insert orus feed wvalve in large bore oo side of
pump opposite poming springs with long land enter-
ing first (Fig. 113)

4. Install velve spnng. retainesr (cupped side in)
and valve retzining o, Check free movement of the
valve by mmoving shds.

5 [Inzert oil cooler check ball in oil cooler passage
nerrest to dewe! (Fig 114), Then install check ball
spring and spring retsining min.

6. Lay & vanc ring in pump body, locating it con-
centrically with slide hore

CLEARANCE BETWEEN
SPLAFT ARD BUSHIMNG

Semm—— ] THIS POINT SHOULE
=S WO EXCEED D03

i

Fig. 108  Pouoges n Pump Cover

Fig. 111  Memsuning Wear of Bushing in Pump Body
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PRIMIMG
SPRIMGS

Fig. 112  Iesimlling Front Pump Shde

Ioxtall roior in pormp cawty wth dove dom op
(Fog 113}

B Ingtal]l scven vanes o rosor with polished areas
towurd vane rings (Fig. 115).

4 Instell sccond vane rng on top of rotor Check
fur frer rofation of rolur.

10 Total clegrenee hetween vaneos end shde with
vane rngs mmstalled should b 6007- 003" Cherk
with feefer gauge betwrenm sach vane end 1D of
shide 1u fasure clearinde does nut excesd 03" (with
venee contacling shide on one pde, clegrenir should

TP YAME
RIMG :

LORUS FEED IDRUS FEED
VALYE PTG Y ALYE

Fig. 114

installing Ol Cooler Chech Ball

gl cxored (017 on oppomte wide) I clearance o ex-
TEEIVY DUy AET e repleced

Il Amsch fromt cuwver o pump body anth four
screws Lighten o 15-18 b {1 torque. NOTE; Usc
shurt screw in hole nesrest top of pump (opposte
mtale pipe holed,

12. Install wvetran clutch seal in hub af pump
body wrth lip facing toward bottom of piston bore.

13 Install outer scal on pverrun clutch maston
with Lip farmg odr with dowe) Soles

1+ Inssll owerrun clutch pestos @ pump howdy
Comprrss seal with fingers

L3 Inszall eprag into resr of pump shoulder sde
up (Fig. 116). Rotate sprag rounterclockwise whilc
installing it

Diyve SO

Fig. 113  inunling Torg Feed Volve

Fig 115 Installing Yores «n Bofor
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Fig. 114 Insalling Franl Sprag in Hub of Femp Body

16, Secure sprag with spiral =nap ring.

17. Install sprag inner race into sprag with log
side up. Inner race must rotste counterclockwise from
o,

15. Pleece overrun clutch plare on top of piston in-
dexing dnve |ugs with sprag inner ruce. NOTE:
Clutch plate should be retained with petrolatum so
it will not fall put when pump 15 installed in case.

19, Coat overrun clutch thrust washer with petra-
latum end place wesher on gprag inoer race with
drive lugs down and mdexed with sprog outer race.

20, Place cluich relense spring on twp of piston and
retain with petrelatum (Fig. 117).

21. Install pump intake 0" ring scal in pump
Lecedy

Installatien Pzge &3

FRONT UNIT COUPLING

DISASSEMBLY

The front unit coupling assembly is balanced after
assembly et the factory, therefore, it ls very impar-
tant thar the coupling cover alwayy be imytailed in
coupling in its original poesition.

In production the No. 1 exhaust valve in the cover
and the gap in shap riog are alipned with o locating
mark in the driving Lorus shell. If this mark iz oot
vizible, scribe mark the cover shell in line with the
gap in =nap ring. When reassembling. olign all parisg
exactly the same, including the gap in snap nog.

i. Rest front unit coupliop assembly in holding
hxture J-6116 (Fig. 118).

2. Remove large snap nog retaining coupling cover
to drive torus shell

OVERRLIN OVERRUN CLUTCH
avicn RELEASE SPRING
PLATE

T A

'L: il
OVERRUN CLuTcH  ~ P gt FRONI SPRAG
THRUST WASHER

INHER RACE

Fig. 117  Owerrun Clutch Forts Instolled in Pump

3. lostall two coupling exhavsr valve retainers
1-6122 to hold exhaust valves In position when re-
moving cover (Fig. [19),

4. Remove coupling ¢over from coupling using re-
inover J-6121 (Fig. 118} es follows;

a. Place cross piece of remover J-6121 on end of

Fig. |18 Removing Coupling Cover
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DRIVE TORUS

BUTT TYPE
OlL RING

COVER 10 DRIVE
TORUS SEALS

SNAP

COUPLING "lﬁ
RING

STEEL BRONZE HOOK TYPE
BACKING  THRUST OIL RING
WASHER  WASHER DRIVEN TORUS
COUPLING EXHAUST OlL
VALVE AND SPRING ANGS
Fig. 119 Front Unit Coupling Ports—Expleded

torus shaft with end of shaft indexed in counterbore
on underside of tool.

b. Screw stud at end of each leg into holes in
coupling cover until they bottom (nuts on studs
should be backed off so they will not contact cross
piece).

c. Insert long stud of J-6121 through coupling and
cross piece. Index bottom end with hole in clutch
unit holding fixture so it cannot turn, Install washer

COUPLING
SIGMAL
PASSAGES

PASSAGE
PLUGS

Fig. 120 Plugs in Exhaust Valve Signal Oil
Passages in Coupling Cover

and nut on upper end and tighten securely.,

d. Tighten nuts on four studs evenly and only
a small amount at a time to pull cover out of unit.

3. Remove tool J-6121.
6. Remove coupling cover from unit.

7. Hold fingers over valves so they will not be
ejected and remove coupling exhaust valve retainers
J-6122 and exhaust valves and springs from cover.
Remove seal rings from outer diameter of cover and
discard.

8. Remove driven torus member by pulling up on
shaft, and remove bronze and steel thrust washers,

9. Remove drive torus member from holding fix-
ture J-6116.

INSPECTION

1. Inspect vanes in both torus members to see that
they are not loose or damaged.

2. Inspect steel and bronze thrust washers used
between the drive and driven torus members to see
that they are not worn excessively.

3. Inspect bushing in front end of driven torus
shaft and outer polished surfaces on shaft. Also check
to see that hook type oil rings and ring lands are in
good condition.

4. Insert coupling exhaust valves in bores of coup-
ling cover to see that they operate freely (valves are
serviced separately). Observe coupling exhaust valve
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springs Tor collapsed or distorted coils [Fig. 119).

5. Inspect front unir torus couphing cover for burrs
or wratchey on outsy daameter caused by resnoval of
cover. Burts o soreicho can osually be cleanod up
math crecus cloth Check for racessdve wear of bush-
mg i oover and conctinon of hook tyow nog and
nng land Iospoct ol scad prooves of cower bub o
cnsute they sre pof damaged Malke moe sgnal ol
Peumgrs o swupbng tover arv open and that plogs
arx wn place {Fayg 120)

ASSEMBLY

! Plawr dnve toom m holding fature ]-8116 snth
hub down

1 Inarall sterl, then broose thiost washer in drve
waus member (Fig 111).

3. Wiuth o« nogs in place on ditven tores shait,
nstall driven torus wiato dowe torus (Fig 123)

4 |nstall! two oow tonis CoOVer Quate rog scals
makmg sure seals are square in grooves Apply petro-
latum freely to lutmicate scaly for mstsllation of cover
inio drwe tonas.

3 lnatsll springs and coupling cihaust valve o
fover and imyte]] valve retainers J-61212

6. [nwert cover mnto drive torus shell mndexing Na |
cahaust valve (o7 mark made dunng disessembly)
with mark on dnve lores shell Tap Lghtly on wnner
diametrr of cover to pombon cover fully ioto shell
(Fig. 1231} The cover will be secure when nap nng
groove i torus shell thows cvenly above cover,

! Rermowve two retuners J-6122 from cover

E [pyvinll snAap nng to retamn londs cover In drve

Fig. 122 Instoliing Driven Tonn into Drive Tona

owus shel]l wre gap o sneap nng abgned with No. |
cihaust valve NOTE: Cover. shell pnd gap in snap

rng most be replaced in onginal algnment to madn.
tazg belerce of omt

Installation Page 83

REVERSE CLUTCH PISTON HOUSING

DISASSEMBLY

. Remove large mnap nng retaining wave type
roverse piston relesse spning and etainer (Fig 124).

1. Remove retaimer and releose spring.
3. Lift reverse piston from reverse clutch peston

Fig. 121  imytalhng Thovet ‘Washers in Devé Torus

Fig. 123 installing Torus Cover |nto Diive Torus Shell
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RELEASE SPRING
RETAIMER

SMAP RING

REVERSE PISTON
QUTER SEAL

RELEASE
SPRING

REVERSE
CLUTCH HOUSING

Fig. 124 Removing Snap Ring, Reverse Pistan

Release Spring and Retainer

housing (Fig. 125).
4. Remove bearing to housing snap ring.

5. Tap bearing out rear of housing.

INSPECTION

1. Check passages in reverse piston housing (Fig.
126} to see that they are not restricted or intercon-
nected.

2. Check three piston dowel pins in the reverse
piston housing for tightness. Also, check for burrs,
scratches or nicks in housing.

3. Inspect rear bearing.

4. Observe reverse clutch piston for scoring, nicks,
or burrs (Fig. 127). Check oil seal grooves to see that
they are in good condition.

5. Observe reverse internal gear for possible dam-
age to clutch surface on outer periphery or damaged
internal gear teeth. Thrust washer surface on back of
gear must not be damaged. Check bushing in center

P

Fig. 125 Removing Reverse Piston from
Reverse Cluich Housing

AR VENT ) W,-"‘,.\ AIR VENT

DRAIN BACK
FROM
EXTENSION
TAPPED HOLE HOUSING
MAIN  FOR MAIN LINE REVERSE
G-1 PRESSURE LINE  PRESSURE TEST APPLY

G-2 PRESSURE

Fig. 126 Passages in Reverse Clutch Piston Housing

hole of gear flange for scoring or damage (Fig, 128).

6. Inspect reverse internal gear to reverse piston.
housing hub thrust washer for excessive wear,

7. Inspect reverse clutch stationary cone for exces-
sive wear or cracks.

8. Check reverse clutch release spring for bent
fingers.

9. Inspect reverse planet carrier for worn or dam-
aged teeth or worn roller bearings. Also check splines
and parking lugs on outer diameter of carrier.

10. Inspect reverse piston release spring. It should
have five equally spaced waves approximately 14"
deep.

ASSEMBLY

1. Place tool J-7577 over inner hub of reverse
piston housing (Fig. 129).

2. Lower reverse piston over tool, rotating it to
engage dowel pins.

3. Compress outer piston seal to facilitate its enter-
ing into bore of cylinder. Use care so as not to dam-
age piston seals during installation.

4. Remove tool J-7577.

5. Place release spring and retainer on piston and
install large retaining snap ring (Fig. 127), NOTE;
Rear bearing will be installed after reverse piston
housing is attached to transmission case.

Installation Page 81
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RELEASE SPRING REVERSE CLUTCH

PISTON QUTER

RETAINER PISTON SEAL REAR BEARING
N \
\: .
i S
i
|
REVERSE
SNAP RING PISTON RELEASE SPRING PISTCHN INNER SEAL CLUTCH HOUSING
Fig. 127 Reverse Clutch Piston, Housing and Parts—Exploded
L)
GOVERNOR must be free in grooves. If lands are damaged or
worp thin, replace governor assembly.
DISASSEMBLY

1. Remove two cover to governor driven gear at-
taching screws (Fig. 131}.

2. Remove cover plate, G-2 bushing retaining pin,
G-2 bushing and plunger assembly, and bushing stop
washer.

3. Remove G-1 plunger from bushing,
4. Remove four governor oil rings.

5. Remove governor driven gear only if it needs re-
placernent.

INSPECTION

1. Inspect governor rings and ring lands. Rings

2. Inspect G-1 plunger for free movement. Plunger
should be held in extended position by spring pres-
sure,

3. Inspect G-2 plunger for free movement in bush-
ing.

4. Inspect governor drive and driven gears.

ASSEMBLY

1. Insert G-2 bushing stop washer in body (Fig.
131).

2. Install G-2 (secondary) plunger into bushing.
3. Install G-2 bushing and plunger assembly into

REVERSE CLUTCH
RELEASE\SPRING

REVERSE INTERMNAL

\ . A
REVERSE REVERSE STATIOMNARY

PLANET CARRIER CONE WASHER

17577 o

Fig. 128 Reverse Clutch Parts—Exploded

Fig. 129 Installing Reverse Piston in Housing
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RELEASE SPRING
RETAIMER

REVERSE CLUTCH
PISTON SEAL

SNAP RING PISTON RELEASE SPRING

PISTON QUTER

REAR BEARING

REVERSE
CLUTCH HOUSING

PISTON INNER SEAL

Fig. 130 Reverse Clutch Piston and Housing Parts—Exploded

governor body.

4. Rotate bushing to align recess in bushing to
accept retaining pin and install pin.

5. f the governor driven gear was removed, install
it over governor tower and roll the pin.

6. Attach governor cover plate to body with two
screws entering driven gear. Overhang of plate must
be toward G-2 weight. Use care not to drop bushing
retaining pin.

7. Install four governor oil rings.

Installation ... ... Page 83
OIL RINGS DRIVEN GOVERNOR
() GEAR 8CDY
5E,
¢/ i PRIMARY
5‘/)‘ . PLUMGER
G-2 BUSHING COVER
WASHER v
BUSHING SECOMDARY BUSHING COVER
PLUNGER RET. PIN BOLTS
Fig. 131 Governor Parts—Exploded

SERVQO AND ACCUMULATOR
DISASSEMBLY
1. Remove servo piston from servo hody (Fig, 132).

2. Remove cover attaching screws; then remove
cover and discard gasket.

3. Remove TV accumulator stop pin and accumu-
later valve plug retainer.

4. Remove plug, accumulator valve, spring, and
TV accumulator plug.

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

6. Compress accumulator spring and remove re-
taining washer.

7. Remove accumulator piston pin from accumu-
lator piston. NOTE: Do not remove small retaining
ring from piston pin.

8. Remove oil seal ring from accumulator piston.

INSPECTION

1. Inspect accumulator and servo pistons for dam-
aged oil rings, scores, or burrs in the ring land grooves
(Fig. 132).

2. Inspect accumulator spring and servo spring
for collapsed or distorted coils and proper length
(page 101). NOTE: Slight wear “bright spots” on side
of accumulator spring indicates slight contact which
is permissible.
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SERVO AND OIL RING )
ACCUMULATOR -
BODY \/ \
" N SERVO
RET;:::;;IG Y \ \) 4 SPRING
WA
ERVO
ACCUMULATOR g'sTON
ACCUMULATOR SPRING A
PISTON PIN R
RETAINING PCTUMULATOR TV. ACCUMULATOR
RING VALVE
GASKET OlL RING - ' ACCUMULATOR
AN \ 8 " VALVE SPRING
CcOVER STOP PIN L
\ \ a
ACCUMULATOR
VALVE PLUG
ACCUMULATOR
RETAINER VALVE PLUG
ACCUMULATOR VALVE
Fig. 132 Servo and Accumulator—Exploded
3. Inspect accumulator body for restricted passages
(Fig. 133), scores or burrs,
TRIMMED T V. EXHAUST

4. Inspect accumulator valve spring for collapsed
or distorted coils and proper length (page 101). Check
trimmer valve operation in its bore. (Accumulator
valve is serviced separately.}

5. Check to see that accumulator valve retainer
pin bottoms in its bore so it cannot fall out,

ASSEMBLY
1. Install oil ring on accumulator piston (Fig. 132}.

2. Assemble accumulator piston stem in piston
with small retaining ring towards flat side of piston.

3. Place accumulator spring over stem end of
piston, compress spring and install spring retaining
washer,

4. Install TV accumulator plug, slotted end last
and align the slot in plug with vent passage. NOTE:
A small screwdriver may be used with care to align
the valve in the bore.

5. Install accumulator valve spring in accumulator
valve and install valve and spring, spring end first,
into bore.

EXHAUST

Fig. 133 Qil Passages in Servo and Accumulator Body
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Fig. 134 Accumulator Piston Assembly Installed
in Accumulator Body
6. Insert accumulator valve plug in bore.

7. Install the TV accumulator plug stop pin into
vent passage and slot in plug.

8. Install plug retainer in body and in the groove
in the plug.

9. Install accumulator piston assembly in accumu-
lator (Fig. 134).

CLUTCH VALVE : SHIFT VALVE
ASSY, - ASSY.
h \
.
CHANNEL PLATE ./ﬁ’/:f,:-,\\ VALVE ASSEMBLIES
LT TO CHANNEL
%’?ffm«@ % PLATE SPACER
o i !
)‘\\\\v;v;,{é T

COUPLING FILL > CHANMEL PLATE
THERMOSTAT - TO CASE
— " SPACER
T\ - . [y
- 4/_;:.’»7/9/, .

MANUAL VALYE
ASSY,

Fig. 135 Components of Control Valve Assembly

screws being careful not to damage the accumulator
piston ol 1ng.

10. Attach accumulator gagket and cover with five Installation Page 87
COUPLING COUPLING REAR OIL SCREEN
VALVE SPRING  VALVE PLUG PLATE cup
r?‘
COUPLING CLUTCH VALVE
VALVE BODY
COUPLING SIGNAL Nl
VALVE e c
LIMIT VALVE  LIMIT VALVE
INNER SPRING OUTER SPRING
o
LIMIT VALVE WASHER
TRANSITION ~ TRANSITION
FRONT PLATE v aLvE VALVE SPRING

Fig. 136 Clutch Valve Parts—Exploded
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NEUTRAL
CLUTCH
VALVE SPRING

NEUTRAL CLUTCH

BY-PASS

VALVE \a

SHIFT VALVE
BODY

GOV. BOOST
(G-5) VALVE

SHIFT VALVYE
BODY PLATE

REGULATOR YALVE

2-3 VALVE
PLUG

REGULATOR VALVE
BODY COVER

REGULATOR VALVE
BODY PLATE

REGULATOR
YALVE BODY

2-3 T.V. VALVE
SPRING

3-4 YALYE
PLUG

3-4 SHIFT VALVE
SPRING

3-4 SHIFT
YALVYE

2-3 SHIFT VALVYE
SPRING

Fig. 137 Shift Valve Parts—Exploded

CONTROL VALVE ASSEMBLY

DISASSEMBLY OF COMPONENTS

The complete control valve assembly for the con-
trolled coupling Hydra-Matic transmission consists
of three individual assemblies and two spacer plates
connected to a channel plate (Fig. 135). In the dis-
assembly and assembly procedure each individual
body should be disassembled, cleaned and inspected,
and assembled before going to the next body. This
should be done to avoid confusion of component
parts. The names of these individual assemblies are:

A, Chatch Valve.
B. Shift Valve.
€. Manual Valve.

1. Remove three screws retaining the shift valve
assembly to channel plate and remove shift valve

assembly (Fig. 135).

2. Remove two screws retaining the clutch valve
assembly to channel plate and remove the clutch
valve assembly.

3. Remove channel plate to valve body spacer
plate.

4. Remove three screws securing the manual valve
assembly to channel plate and remove assembly.

5. Remove channel plate to case spacer plate.

6. Remove coupling fill thermostatic element from
channel plate.

CLUTCH VALVE

DISASSEMBLY

1. Remove three screws retaining the clutch valve
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ELEMENT
CLIP

MANUAL
VALVE

THERMOSTATIC
ELEMENT

L3,

MANUAL VALVE
BODY

REVERSE BLOCKER
PISTCN

THROTTLE
VALVE SPRING

T.V. PLUNGER T.V. PLUNGER

GUIDE

T.V. STCOP
ADJUSTING
SCREW
T.V. LEVER
STOP
THROTTLE DETENT
VALVE VALVE

PISTON RET.
PIN

DETENT VALVE
SPRING

REVERSE BLOCKER
SPRING

Fig. 138 Manual Valve Parts—Exploded

body front plate and remove plate (Fig. 136).
2. Remove transition valve and spring.

3. Remove coupling signal valve, coupling valve,
coupling valve spring, and plug from the clutch valve
body.

4. Carefully remove the two screws retaining the
clutch body rear plate and remove the plate and oil
screen retaining clip.

5. Remove inner and outer limit valve springs.

6. Remove limit valve spring washer and limit
valve.

INSPECTION

1. Inspect each valve carefully to ensure they are
free from burrs and not damaged in any way. Re-
move burrs carefully with fine stone. Valves have
sharp eorners to prevent dirt from wedging between
valve and body: therefore, when removing burrs, do
not round off square edges.

2. Inspect each valve and plug for free movement
in its respective bore and operating position. Valves
can be assumed to be free in their operating positions

if they will fall of their own weight in their respective
bores when valve body is shaken slightly. Do not drop
valves.

3. Inspect springs for distortion or collapsed coils.
Refer to page 101 for spring specifications.

ASSEMBLY
1. Install limit valve, stem end out (Fig. 136).

2. Install limit valve washer, inner spring and
outer spring.

3. Attach rear plate and retainer clip to clutch
body with one screw through the clip. Leave the
screw loose,

4. Rotate plate over the limit valve springs while
holding springs compressed and install the remaining
screw. Then tighten both screws.

5. Insert coupling valve plug, spring, coupling
valve and coupling signal valve in valve body.

6. Insert spring in transition valve, then install the
transition valve and spring, spring first, into the
clutch body.
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7. Attach clutch body front cover with three at-
taching screws.

Assembly of Components Page 76

SHIFT VALVE

DISASSEMBLY

1. Remove neutral clutch by-pass valve from shift
valve body (Fig. 137).

2. Remove two screws retaining the regulator body
cover and remove cover.

3. Remove three screws retaining the regulator
body. Remove regulator body, end plate, and two
TV valve plugs together.

4, Remove the 2-3 and 3-4 TV valve plugs from
regulator body.

5. Remove the neutral clutch spring, 2-3 shift
valve spring, 2-3 TV spring, and 3-4 shift valve
spring from the shift body.

6. Remove the neutral clutch regulator valve, 2-3
shift valve, and 3-4 shift valve.

7. Remove four screws retaining the shift valve
body plate and remove plate.

8. Remove governor boost valve, 2-3 governor
valve, and 3-4 governor valve,

INSPECTION

1. Inspect each valve carefully to ensure they are
free from burrs and not damaged in any way. Re-
move burrs carefully with fine stone. Valves have
sharp corners to prevent dirt from wedging between
valve and body: therefore, when removing burrs, do
not round off square edges.

2. Inspect each valve and plug for free movement
in its respective bore and operating position. Valves
can be assumed to be free in their operating positions
if they will fall of their own weight in their respective
bores when valve body is shaken slightly. Do not
drop valves.

3. Inspect springs for distortion or collapsed coils.
Refer to page 101 for spring specifications,

ASSEMBLY

1. Install 3-4 governor valve with round end facing
out (Fig. 137).

2. Install 2-3 governor valve anéd governor boost
valve,

Fig. 139 Coupling Fill Thermostat Installed

3. Attach shift valve body plate with four screws.

4, Install the neutral clutch regulator valve, 2-3
shift valve, and 3-4 shift valve.

5. Insert the neutral clutch valve spring, 2-3 TV
spring, 2-3 shift valve spring, and 3-4 shift valve
spring in the shift valve body.

6. Install the 2-3 and 3-4 TV valves in the regu-
lator body, so that small ends will be toward shift
valves,

7. Mount regulator valve body and plate to valve
body using the one plate attaching screw.

T S
RN *\;‘,\

e BN

ONES

CLUTCH VALVE L SHIFT VALVE
ASSY, noT ASSY.

CHANNEL PLATE VALVE ASSEMBLIES
TO CHANMNEL

PLATE SPACER

COUPLING FILL T CHANNEL PLATE

THERMOSTAT - TO CASE
= SPACER
R
Ny
&
MANUAL VALVE o
ASSY.

Fig. 140 Components of Control Yalve Assembly
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CLUTCH VALVE SHIFT VALVE

BODY \ ! BODY

3 iR
ﬂ o i "“-
. AR Y
5 ).T % }i ' "Ag__h» -
= @ N } W& sa
_—— ﬂtk" i '
MANUAL VALVE BODY ﬁ
Fig. 141 Tightening Shift Valve and Clutch Valve

Body Attaching Screws

8. Then, carefully align and secure the regulator
body to shift valve body with two screws.

9. Attach the regulator body cover,

10. Install neutral clutch by-pass valve in shift
valve body.

MANUAL VALVE

DISASSEMBLY

1. Remove two screws retaining the TV lever stop
and remove stop (Fig. 138),

NOTE: Do not tamper with the factory adjusted
TV stop adjusting screw.

2. Remove detent valve.

3. Remove TV plunger and guide and separate
plunger from guide.

4. Remove TV spring.
5. Remove detent spring.
6. Remove throttle valve.

7. Remove thermostatic element retaining clip and
element,

NOTE: Do not tamper with the small thermostatic
element adjusting screw which is preset at factory.

8. Clip one end of the reverse blocker piston re-
taining pin.

9. While holding thumb over the reverse blocker
piston bore, remove retaining pin.

10. Remove reverse blocker piston spring and
piston.

INSPECTION

1. Inspect each valve carefully to ensure they are
free from burrs and not damaged in any way. Re-
move burrs carefully with fine stone, Valves have
sharp corners to prevent dirt from wedging between
valve and body; therefore, when removing burrs, do
not round off square edges.

2. Inspect each valve and plug for free movement
in its respective bore and operating position. Valves
can be assumed to be free in their operating positions
if they will fall of their own weight in their respective
bores when valve body is shaken slightly. Do not drop
valves.

3. Inspect springs for distortion or collapsed coils.
Refer to page 101 for spring specifications.
ASSEMBLY

1. Install reverse blocker piston, slotted end out
(Fig. 138).

2. Insert reverse blocker piston spring and hold it
compressed while installing a new retaining pin.
Crimp the pin to secure it.

3. Install TV thermostatic element and clip.

4. Install throttle valve, large land first, into the
manual body.

5. Insert TV spring in the TV bore.
6. Install detent valve spring in detent bore.

7. Install detent valve, long land last, in the detent
bore.

8. Insert TV plunger in the guide and install both
parts into the TV bore.

9. Attach the TV lever stop.

ASSEMBLY OF COMPONENTS

1. Place the coupling fill thermaostatic element in
channel plate (Fig. 139).

2. Lay channel plate to case spacer over channel
plate and coupling fill element,

3. Place manual valve body assembly over channel
plate to case spacer and attach with three screws.
Leave screws one turn loose for final alignment (Fig.
140).
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4, Turn the assembly over and position the channel
plate tn valve body spacer.

5. Lay the shift valve body in place opposite the
manie]l body and secure with three screws. Leave
serews lonse,

6. Attach clutch wvalwve bedy in place with twe
screws, leaving screws loose.

7. Use the five valve body to case attaching bolts
as guides through walve bodics and bghten the shift
valve and cluteh valve body attaching screws {five
screws) (Fig, 1413,

8. Remove five bolts used as guides,

9, Turn assembly over and tighten threc manual
valve body screws.

Installation Page #7

FLYWHEEL HOUSING DIL SEAL

REMOVAL

Drive the seal out of housing by inszrbng a blunt
panch through housing oil drain back hole.

REPLACEMENT

I Rest Aywhesl housing on recess end of support
J-7027,

Fig. 142

Installing Flywheel Housing Ol Seal

Fig. 143  Saking Ol Seal in Pluce

2, Apply Light coat of sealer (0L685) on periphery
of sral casing and place seal in bore of housing (hp
down}.

3. lospect seal installer [-7026 to make sure ng
burrs are present which would damage seal.

4, Place installer in =eel and drive seal into place
(Fig. 141).

5. Btake scal at three housing reinforcement bostes
with punch provided wath tool (Fig, 1423,

PRESSURE REGULATOR

DISASSEMBLY

I. Remove pressure regulator valve stop plug (Fig
143).

2. Remowve reverse ooogter plug.

J. REemnove segl from pressure regulalor plug and
digscard.

INSPECTION

1. Inspect pressure regulator valve (Fig, 1944) For
mcks or scores and free movement in pump body,
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REVERSE  FRESSUAE REGULATOM

.TG ffm MT
- ? T =

BEar YALYE WALWVE
Hor SPRING

Fig. 144 Pressure Regulotor Parts—Expleded

Inspect drilled pessages in valve to make sure they
are not obstructed,

2. Inspect pressure regulater spring for distorbion,
collapsed coila and free length (page 1013,

3. Ipspect drilled passage in pressure regulator
pPlug to see that it iz not obstructed.

4. Inspect reverse booster plug and regulator valve
stop fo see that they are net nicked or burred and
that they mave freely in their bores.

ASSEMBLY

L. Install new “O" ring seal on pressure regulator
plug (Fig. 144).

2. Apply a small amount of petrolatuem in bare of
pressure regulator plug and in bore of reverse booster
plug to keep parts in place after assemhly.

3. Install reverse booster plug in pressure regu-
lator sleeve,

4, Instell pressure repulator valve stop in reversc

DHRIVEM TORUS
HEMBER

Fig. 145 Inslalling Torus Check Yalve in Driven Torus

booster plug,

Installaticn Pege 85

DRIVEN TORUS MEMBER CHECK VALVE

DISASSEMBLY

|. Hold fnger or cloth over torus check valve bore
and remove cotter pin.

2, Turn torus member over and tap Lightly to work
valve and spring out.
ASSEMBLY

1. Install spring in torus check valve (Fig. 145).

2. Ingtall spring and check valve into torus mem-
ber, meking sure valve {ully seats in bore.

3, Retain valve with cotter pin, NOTE: Check by
pushing valve with brass red to ensure it works freely.
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INSTALLATION OF UNITS INTO CASE

CONTENTS OF THIS SECTION

SUBJECT PAGE
Detent Spring and Roller . . ... ... ... .. .79
Inside Detent and Throttle Levers .. 80
LoBand .. .. ........... .. . ... 81
Rear Umt, Neutral Clutch and Case Support 81
Reverse Parts ... . . ..., 81
Pump and Overrun Clutch . 83
Fressure Regulator . .. 85

INSTALL DETENT SPRING AND ROLLER

1. Place the detent spring and roller assembly on
mounting pad in case and start attaching bolt into
tapped hole.

2. While holding the inside detent lever in position

SUBJECT PAGE
Front Unit Coupling 85
Measure Front End Clearance 85
Control Valve Assembly and Servo and

Accumulator . ........... .. . 87
Intake Pipe, Qil Strainer and Oil Pan . . 87
Inspect Flywheel Housing and Torus Members 87
0il Cooler Sleeves and TV Pipe Plug .... ... .. 90

in the ease to act as a guide while centering the
roller in detent, tighten attaching bolt to 15-18 Ib. ft.
torque (Fig. 147).

3. Bend lock tab of retaining clip against bolt
head.

CLEVIS PIN

OUTSIDE THROTTLE

(T.V.} LEVER PARKING PAWL

CLEVIS PIN

LINK

BRAKE LEVER

PAWL

RET. RING FIN

WASHER

OUTSIDE MANUAL

LEVER SEAL

DETENT LEVER

SLOTTED
SCREW

THROTTLE (T.V.) LEVER S ———NUT

PARKING
BRAKE
BRACKET

g
\

PRING

PAWL PIN

SCREW SPACER

SPRING

Fig. 146 Parking Broke Parts—Exploded
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Fig. 127

lpstolling Derent Spring ong Roller

INSTALL PARKING BRAKE LINKAGE

I Placc perking pawl pm spacer (Fiwe 146) =
recess un case (Fig 1475

I Pominon perking brakc paw! =ocd brake lever
assemably 10 cgse wath breke v oo mivot In case
Locate parknz pawl 2r pewd pin bole =nd insert pin
through cate, paw] end spacer imtd) sbait bottorms,

3. Pomnon parking brake lower spemg 1o breciet
with long ond roward resr. Shes heacksr gad gpring
gsscrmbly onto pivot shefr with shorr =nd of spring
under parking breke bracket Hook lons ond of spong
under parking brake leves.

INSTALL INSIDE DETENT AND THROTTLE
LEVERS

1 [ostisll 8 orw "0 e on memne] lever shaft.

BETeEWT LEWTH

= s 111

Fig. 148

Indaliing inside T.V. Lever

Fig. 129  ingtgiling LO Bond

I Place deunt lever in powrnion eganst the detent
roller su that the dowel pin oo the parking brake
bracket 4 betwrmmn the lever and cotside of coec

3 [omvt \hr manusl lever shaft throwugh sde of
case. phyn sesTelies i detonl tver with sorabons
oo shaft and slide lever onto shair

+ Tighten sl strow whale holdsng lever ax sheram
m Fug. 148

5 [nstell @ new 07 nng sal an TV leyver chafr

B Insery the TV shaft throogh menes] lover shafl

7. Install msde TV lever on TV shaft with lover
facmg out

£ Usng 0037. 0107 feeler gauge betwern incde
TV ttver and detent tever (Fig. 148) press TV lever

onto TV shaft es fer as posuble and rgheen fock screa
ro JO-12 b 11 rorgue

rEUTRAL CLUTCH
AFPLY FOET

Fig 150 Alighmenl of Cove Cenler Supporl
in [rgnsmigion Cose
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4, Pull on cutside TV lever to be sure inside TV
lever is securc on shalt.

INSTALL LO BAND

1. Imstall 1O band through front end of transmis-
siog evaxc with the band ends Facing vearward in a
hurizontal position {(Fig. 1491, { Anchor support hole
should face right hand side.)

2. When bond 1= approxunately half-way through
Lranymission casc, with band sall horzontal, rotate
band so that ends are in ecovity in case above anchor
fim and rotate band into position.

3, Position band end on anchor in the case.

INSTALL REAR UNIT, NEUTRAL CLUTCH,
AND CASE SUPPORY

1. Ingtall neutral ¢luteh key in case using petro-
latum to hold it in place. Positon rounded side
toward front to provide lead for pulding neutral
clutch drun over key.

2, Install rear unit, neutral clutch, and case sup-
port assembly into case as follows:

a. Insert putput shaft end of assembly part wey
mita front of case and then rest rear unit drom oo
case, while holding intermediate shall.

b, Rotate neutral clutch drum until groove for
neutral clutch key iz up,

c. With parts aligned, slide assembly into case,
enpaping neutral cluteh dnem key with siot i eluteh
drum. Parts must be aligned so that imagmosry cen-
ter lines throogh the neutral chatch apply and rear
clutch apply ports in case center support intersect
Iike ports in the ransmission case (Fig, 150),

When properly installed, shap cing groove in case
will be visible at front cdge of case support, NOTE:
If umits fit tightly in cage, assembly may be facilitated
by pilling on oltput shaft Abeo make sure low band
does not cock on rear unit drugn and kold umt

d. With ning gap located opposite ol passages (to
#liminate any chance of gap ends damaging bare area
al pessages), slide suap ring into traosinission case
against eenter support. Tap soap ring with serew-
diiver il nécessary to ensurs it is sested fully in
Eroove,

INSTALL REVERSE PARTS

L Install reverss plenet carrier on output shafr
aligning splines and pinicns (Fig. 151).

g -
= ———

REVERSE PLAMNET

REVERSE
PLAMET  CARRIER SHAP RING:
CARRIER LS

™,

Fig, 151 Installing Reverse Planet Corrier

Y Install reverse stationery cone key in casc wath
rounded side toward rear and retain with petrolstim.

3, Install stationary cone meking sare that cone
aligns with key, I conc sticks, tap verp genfly unli]
seated,

4. Install reverse clutch release spring on catrier
Tangs must face away from carrier.

5 Install reverse iternal gear on garcier (Fig
1523,

6. Place reverse internal gear to reverse cluteh
lopusing hub thrust washer agalnst internal gear.

)

" A —n = -
& REVERSE PLAMET:

CARRIER Ay

REWERSE CLUTCH
RELEASE SPRIMG 13

REVERSE IMTFRMaL REVERGE STATICHLIARY
GEAR COME

Fig. |52

Inskalling Reverse Internal Geor
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Fig. 1533  Inupliing Reverse Clulch Housing

7. Affix & new gasket to the reverse clutch housing
with perrolaium.

8. lostall governor fecd screen in reverse clutch
bousmg governor feed line.

0. Slide housing over end of output shaft (Fig
133) and serure to transmismon case with one bolt
as shown io Fig. 154,

10. Remove rear udit clutch retainer )-6135 from
mtrrmediate shaft.

L1 Drive rear bearing over output shalt using

REAR CLUTCH
HOUSIMNG

FE133-4 Ul BE&RILG

Fig. 155 Chacking Moinshgft End Floy

bearing installer J-6133-4 (Fig. 153) untl the =nap
nng groove on ouwbput shaft cen br =een behing the
rear bearnng. [f bearing is & slip At on output shaft,
slid¢ snap ring over sheit egeinst besnone, pull snaft
reerward and puszh smap ring inmo greove (Fig 156).
however, u sneap rneg will not seat in Yroove, rotatc
wait fo posibon cuipul shaft down then drive snap
nng into place with installer J-6133-A

12 Afrer besring retsining snap ong is instslled
in groove of ourput shafr ingtall bearing retzining
nap nng in reverse clulch bousing

13. Ahach extension housing to tacsmission cese
with bolt at each |ong car.

{5, Check main shaft end play ay follows:
e [nstall digl indicsrar suppert J-5126.

b, Instell collar of end play checking fisrure J-61727
on intermediate shaft and secure in position by in-

REVERSE CLUTCH
HOUSIMNG

L _.‘ g

N BEARING
GEAR SNaF  SMaP
RING RING

Fig. 154

Insiclling Rear Bearing

Installing Gavernor Drive Gear

Flg. 158
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stalling Truure snap ring on main shalr (Fig. 153).
Attach hAxture oo collsy by threading fixture securely
ante tollsr.

c. [nstall 3-8001 diz] indicetor (Fig. 135).

d Move main shaft back and forth 1o check end
play of main sheit. Be zure to get free rnain shafr
end play Forcing main shaft will give inscourate
reading

Subtract end plsy of resr unmit sun gear oo main-
shalt (pege 33) from mainshaft end play. The dif-
ference 15 the acrual end play of the rear unit end
should be 004"-013", If reading is curside these
lhimits, it 1 necessary to remove and disassemble the
clutch unit sa thar the correct thruse washer, as
selecled from table on page 83 can be instelled be-
tween the reor vnit plancl carmicr and the reverse
drive flunge.

r. Remove end play checking tool
13, Remove xtension housing,

l6 [nstall governor dove gear front retaining =nap
nng.

17 lostall governor drve gear key tn outpur shafr

18 Shdde governor OSnve gear oo oulpaat shaft
lecating slot 1 grar over Tey (Fig. 156)

19. Install secrend snan ring o fClRin EOVerTUs
drive goat

2. Install governor m reverse clulch housmng =s
folive

a. Align peps <f rngs i up ponilioi

L. Compress rings by hand and work governor
nto bore in reverse cluteh housing.

21, Affin pasker to reverse clutch housing with

Fig. 158 Instaliing Pump
petrolatum and shide extension housing over output
shaft aguinst reverse clutch housing.

22, Thrcud scven cxtension housing bolts into case
Rnger tight

23. Tighten all bolts 1o 25 1b. fr. torque

24 If rear o1l 3em! was removed, coat outer casing
of new seal with gasket sewling compound and drive
scal mto housing with installer J-5154-A (Fig. 157).

25, lentall specdometer diven goar assembily.

INSTALL PUMP AND OVERRUN CLUTCH

l. Sciew two studs from toal ]-6121 imto Two of
the three 337 1 16 tapped holey 10 cnar center smippers

Fig 157

Instolling Regr Ol Seal

Fig. 15% Rotaling Pump ond Cose Center Suppon
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Fio. 140 Applying Air 10 Position Case Center Suppor

2. Install the small “0" rng in the rear clutch
apply hole mn the pump.

3. Filet pump and overrun clatch essembly over
intermediate shaft and studs (Fig. 158) making sure
intake pipe holes In pemp and case are aligned.

4. Secure puomp to case with ane serew: then re-
move two pilot studs snd install remaining two
SCTEWS.

Fig. 162 Instolling Pressyre Regulara

5 Tighten ull three serews then back off 14 wrn

NOTE: If pump locking screw cannot be installed
through case and inlo pumy, the pump and center
suppert can be rotated together as required using one
pump screw os illustrated in Fig, 139,

b. Apply mir pressate in neatrsl clutch apply haole
(Fig. 160) with blow-gun [-8124-01 to position case
ceater suppert against snap ring. With air pressiire
applied. tighten punip locking screw 1o 25 b, L
torgue. Then tighten pump to case suppart screws [o
25 Ib. fv. torque. NOTE: Pump locking screw must be
tightened first Lo draw pump tightly against case to
engure there 1s po leak between pump and cass.

7. Rechiock puingp cover screws to ensure they nre
tghtened securely.

8. The overrun cluteh, neutral clutch, and the rear
clutch should be checked for proper operation by
applying air pressure o Ltheir respective apply holes
in the case {Fig. 1613, 1 operoating properly, a dis-
tinctive clunk will be heard when the sir pressure is

Fig, 141

Air Check Holes

DRIVEMN
TORLS
SHAFT

Flg. 163 Measuring Wear of Coupling Thrust Wosher



INSTALLATION OF LMNITS INTO CASE A%

released and the springs return the clutch pistons to
their releazed positions.

PRESSURE REGULATOR

I. With zpring assembled to pressure regulator
valve, mstall valve amd spring o case (Figo 162).

4 Install pressure regulator plupg assembly {Fig.
162) and tighten to 5 Wb, ft. torgue. CAUTION: Over-
tightening of pressure repulator may push pump
avway from side of rase causing an oil leak between
poEsages in pump ond possoges in case.

FRONT UNIT COUFPLING

Lo If front unit coupling has not been disas-
zemided, the condition of the thrust wesher hetwern
the drive and driven miembers should be checked.
To make this check set the umt on a table, cover
end down, so that all end play between the drive and
driven members is taken up. Then measure the dis-
tance fram hul of diive member to the end of splined
shaft of the driven member (Fig. 163). Il this dis-
tance is more than 1374," the thrust washer iz worn
aud should be replaced.

2. Install fromt unit coupling in case, cover cond
first, Fock driven torus shaft to enpage splines on
sghalt and front sprag inner race, and rock deive foius
to make sure hub engages pump rotor. Check rotation
of front coupling after installatron; the diven torus
must tuen cleckwise anly, as viewed from the front

B SH”T\ 070 SPACCR
BROMZE
WASHER —
| -

SELECTIVE ! INTERME&T‘:;E
WASHER W)

-."-‘1 _U-Euri

¢ _fﬁ

[FITERBAL
GEAR

¥
IT‘\LDRNEN TORUS

[ sHeRr

SELECTIVE WASHER IDEMTIFICATION

MO, THICKMESS NG, THICKHESS
I 045" 047" 7 2328
2 L5ET . Dal ] | 34~ 138"7
3 OF1-nrat ° |45 - 151"
4 LHd”- 085" 1a JE37- 1647
5087099 | R S
PN [OR P

Fig- 164  Front Unit Selective Spacer Chark

e DRIVE TORUE
L T Sy SHAPR RING
el - BRONZE
S Y THRUST
e

S WASHER

* STERL
4| BACKING

F-R T U
SUM GEAR

A 4
9
FROMT UMIE

IKTERM AL EEE_AR

o

Figz. 145  Megsuring Front Unit End Clearancs

CAUTION: Install front coupling carefully so a= not
to break hook type oil rings on driven torus shaft,
o on e purny cover neck,

MEASURE FRONT UNIT END CLEARANCE

To control front unit end play a selective spacer
i used betwesn the front umt sun gear znd the bronze
drive torus thrust washer

Uge cne of the two methods outlined below to
select the carrect selective spacer to give a 0207-
L2357 frant unit end clearance.

FEELER GAUGE METHOD

1, Rotate transmission to wertical posbon with
matnshaft up.

Fig, 1&¢  Installing Internal Geor, Meedle Bearing and
Wnshers for Frant Unit End Clearance Check
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BRCHNLE
THRUET

Fig. 147  Installing Sun Gear ond Selactive Wosher

for Frant Unit End Clearance Check

2. Install front vwnit mternal gear:

3. Install (black) steel thrust washer. needle bear-
ing, and second (bright} steel thrust washer in recess
of hub of internal gear.

4, Install snap ring in groove of driven torus shaft,

5. Blide front unit sun goar onto aheft of drivon
torus.

6. Lay & Mo, 1 {046") steel selective washer
(spacery against sun gear follewed by bronze throst
washer,

7. Install drive torus snap ring in groove on 1i-
termediate shaft next to bronze thrust washer.

8, Push intermoediate shaft and sun gear frmly to
rear of trapsmission (Fig. 163) to make sure all end
play iz taken up.

9. Push snep ring down against cear of groove and
very carcfully sneasure clearance between snap ring
anil bronze thrust washer using g set of feeler gauges
{Fig. 165). CAUTION: The fegler gauge must be
flat against the thrust washer o obtain en accurate
reading.

10, Compare measurement found with feeler gauge
with Lthe chart in Fig. 164 to détermine the carrect
selective spacer washer to use.

Example: If the feeler pauge messurement is 0677,
8 Mo, 4+ (D847- 088" selactive washer must be used
tu obtain the desired clearance of 020"-.035", This
is determined by ndding the mzan thickness (046"}
of Mo, | washer to gaope reading giving total thick-
ness of 113", Then subtract thickness of Wo, 4 wash-
er (085" this gives 028" which iz within desirable
clearance,

Il. Remowe snap ring, sun gear with hrovee washer
and steel selective spocer. snap ring, and Intermal gear
with steel spucers and roller thrust bearing.

13. Eemove front unit coupling,

SPECIAL TOQOL METHOD

L. Rotate transmission to the vertical pasition with
the intermediate shaft up.

2. Install fromt unit internel gear over coupling
driven shaft {Fig. 1663,

3 Install (blaclk} steel washer needls Learing and
second (bright) steel thrust washer aver the coupling
driven sheft and into recess in internal gear.

4. Install large enap ring over coupling driven shaft.

5. Install front unit sun gear with recessed side
aver snap ring {Fig. 1673,

Selacting Front Unit Spacer Using Special Tool

Fig. 169

Instaliing Serve and Accomuloter Assembly
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TORUS FLYWHEEL DRIVEN DRIVE SELECTIVE
COVER TORUS TORUS WASHER
NUT SNAP RINGS

\

[

. . 4
FLYWHEEL DRIVEN DRIVE TORUS THRUST
TO TORUS TORUS SNAP RING WASHER

COVER SEAL

SNAP NEEDLE FRONT TORUS
RING BEARING INTERNAL COVER
GEAR

SUN GEAR STEEL
THRUST WASHERS FLYWHEEL
BRIGHT — BLACK HOUSING

Fig. 170 Flywheel Housing and Torus Parts—Exploded

6. Install steel selective spacer and bronze thrust
washer against sun gear.

7. Place end play gauge J-6282 over intermediate
shaft (Fig. 168).

8. Place a No. 1 spacer (part number 8616703),
on tool and check to see that spacer is flush with
inner sleeve of tool. If spacer is not flush, remove
tool and bronze thrust washer and replace selective
spacer with onc of proper size.

9. Remove tool, washers, sun gear, snap ring, and
internal gear with washers and bearing.

10. Remove front unit coupling.

CONTROL VALVE ASSEMBLY AND
SERVO AND ACCUMULATOR

1. Rotate transmission to horizontal position.

2. Attach control valve assembly to transmission
with five attaching screws.

NOTE: Position the detent lever so that pin in-
dexes with the manual valve. The dowel pin in man-
ual body must index with hole provided in the trans-
mission case.

3. Install new “O” rings in the screen and pump if
they were not previously installed.

4. Lay the servo and accumulator assembly with
servo release spring in position (Fig. 169) and attach
to the case with two bolts. Do not tighten the long
bolt which also retains the pump intake pipe clip.

5. Insert the intake pipe {(dimple end) into the
screen being careful not to cut the “O” ring.

6. Insert the other end of pipe in the pump and
align the screen with the retaining clip on clutch
valve body.

7. Rotate the pipe retaining clip over the pipe
and tighten the long servo attaching bolt.

INSTALL INTAKE PIPE, OIL STRAINER,
AND OIL PAN

L. Install pump intake pipe in case and secure with
clip and valvc body attaching screw.

2. Install oil screen on pump intake pipe and
screen retaining clip.

3. Install oil pan with new gasket and tighten
screws securely.

INSPECT FLYWHEEL HOUSING
AND TORUS MEMBERS

1. Inspect torus cover hub bushing in center hole
of fiywheel housing (Fig. 170) to see that it is not
worn excessively or damaged. Replace housing if
bushing is damaged. Inspect seal and replace if
cracked, hard, or damaged.

2. Inspect seal groove on back side of housing to
see that it is not scratched or burred. Clean up any
scratches or burrs to prevent possible leakage.

3. Inspect outer diamcter of torus cover hub for
score marks. Inspect beveled edge just inside flywheel
attaching bolts. Carefully remove scratches or burrs
to assure proper flywheel to torus cover seal.
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1. Chock teres ooy for lesks

5. Iospett [wor oo Svwhee] sgainst winch fiywhodd
W lwrus cover Ses! bears to make sure thers are 0o
=cratches or burrs which could cause leaksge, Inspect
pilot bushing in croter of Aywheel and pilor on fron:
of Hywheel to s that they arc not scorcd or Jdeune
aged.

& Inspect front umir mtems] gear for demeged
geur teoth, worn dove logs or broken welds

7. Inspect stecl spacer and twonze torust weshors
ftr cxorssTer Wear

B, Iosgees! froot umt =g pef sl zml gear
lercth for exdrssive wear or demape.

5. Inspect drive torus member, Venes mney be bight

gngl hub must be Bght oo shell Check planst car-
nizr jor worn of damoged feeth or worn be=rings

10 lpspoct drven tomies member for loosr vanes,
woeT spliney. of demegal nnbag,

11 lospect torms cSeck valve 10 15 boce 1o dnven
trrus fo sor thet i ppoatcs beely. [nspect toros
encck walve spring 1or collapsed or dutorted coils and
proper free length (p=ze [00).

12, Torus cover damper sprmgs may be feplaced
if necessary, in fullawing manner:

2 Insert srewdnver in =nd of spring zod rwist to
r=ise spring

b. Place scoond sycwritiver under spring =od oy
oo of cover (Fap 171

t Hook coc end of now sprng owes t=ng of ‘orus
covir drive plate

& Usng syowdmar goxlk ofher end end prest
inte place wath thumb (F= 172).

INSTALL FLYWHEEL HOUSING
AND TORUS MEMBERS

1. T helding fixturs J-6115 = used, remove fixlurc
from bench coller and place on jack or bench in
horizontal position with psn down. Remove holding

BEnire.

If holding Bxnure J-8763 s vsed mansmsssion and
mxture fnay be left 1o beoch coflet unnl endire re-
z=embly ha bewn vommmictod

2 Instell [roor oeir cotsphing pofsticg driven toyus
counterclockwitc 25 sequirrd o engage chsfr splines
1o =pline= of {ront sprzg mner race. Alsn roftate cou-
pling to perno? lugs o cogsee pomp rotor

3. Plece protector ]-6119 over :ntormicdizte shaft
(Fiz. 173)

Fig. 172 Irsigiling Torss Cover Bamper Spring

Fig. 173—Fhywngel Heosing Bushing ond Sedl Frotedor
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1. Lay new fywheel housing to case "0 ring in
groave provided in housing,

5. Pilot fiywheel housing into position against case
and scewre with six bolis, toraved to 40-30 1b. fr.

f. Remove protector J-6110 and apply coul of
Hydra-Matic vl o hueb of toms cover.

7. Shde torus cover into place carcfually so as oot
to injure fywheel housiog oal sesl.

8. Install front umit interpma! @cur 0 torus cover
making surc lugs of gear engage thoss of front
cuupling dove torus [(Fig. 173).

9. Install {hlack) steel thrust washer, necdle besr-
ing and second (bright) steel thrust washer in in-
ternal gear (Fig. 1747,

10, Sevure needle bearing and washers by installing
snap ring in groove of front coupling driven torus

shaft (Fig. 175).

11, Install sun gear with recess side [acing toward
needle beéaring,

12, Install selective washer as previously deter-
mined by front unit end clearance checl

13, Pluce Lronee thrust washer gpeinst sslective
washer.

14, [agtell drve torus member on mteérmediste

S -
N BT RMEDLALE F 3
L ol SHAST
Ay - o

3 ~a 7

Fig. 174  |nstalling Front Unit Gear
Meadla Baoring ond Thrust Washer

BEARING
RETAINING

4 ol _.i'
FROMNT UMIT
# DRIVEN TORUS 5
=

| NEEDLE BEARING B
| THRUST WASHER =7

Fig. 175 Installing Bearing Retaining Snap Ring

shaft indexing front unit planet carrier with sun gear
and internal gear.

15, Secure drive torus to intermiediate shaft with
EnaAp fing,

DRIVER TORUE
AR RING

DEIVEMN TORUS
REAR SMAF RING

Fig. 174 Installing Driven Torus Rear Snap Ring
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Fig. 177 Oll Coolel Slesves and Seals

16. Install driven torus rear Truarc smap ring on
inyin shaft (Fig. 176),

17, Install driven torus member on mein shaft

18, Becure driven torug on main shaft with Truarce
snap ring.

19. Inztall “0" rmng senl on fywheel and pusitlun
fywhee] agaiast torus cover, ndexng with dowels,
MNOTE: The flywheel cau bic installed in only one
pasition since the dowcls are of diffierent sizes.

20, Install six dywheel 10 tores cover nuts leaving
nuty off cveiy second boelt Tighten outs o 15-20 1h
ft. torgue. The remmung six bole are used for at-
tzching the Aywheel and torus cover to the engine fAex
plate.

INSTALL QIL COOLER SLEEVES AND
TV PIPE PLUG

1, Assemble sleeve seals and "0 rings on oil cooler
$leeves (Fig. 177).

2. Insert sleeves in cuse, seal end first, and bolt
Strap to case

3. Install pipe plug in TV pressure take-off tapped
hole on right =side of case if previowsly removed.



INSTALLATION OF TRANSMISSION

1. Install breather pipe and pipe clip attaching
bolt.

2. Install rear mount on transmission with four
attaching screws,

3. Install rubber insulators on rear mount and
then install rear mount support on the insulators.

4. Raise transmission on special automatic jack
until engine flex plate and transmission flywheel and
torus cover are at the same level.

5. Move transmission into position engaging fly-

wheel housing dowels into engine and torus cover
bolts into flex plate.

6. Install and tighten two flywheel housing at-
taching screws. NOQTE: If pilot on flywheel has
entered end of crankshaft properly, fiywheel and
torus cover should move back and forth slightly.

7. Rotate flywheel to bring one flex plate mount-
ing pad down to lowest position. Push flywheel for-
ward lightly to seat it against crankshaft. Measure
clearance between pad on flex plate and flywheel
with feeler gauge. Clearance should be .015” mini-
mum,



INSTALLATION QU THANSMISSION 2L

[f clearance is less than 013", move transmission
awny from engine and install specia' spacer (Gr
t.606) over Hywheel pilot (Feg. 178) and move trans.
nussion back o place 1peratling vwo zitaching bolts
to hold v lorwnrd.

B lustall contrel rod splash shigid srarter and

the rext of the 8ywheel bousmg to engine ataching
holts.

3 1f ot previousty done. Cohien rorus dram plug
m Hywhreel to 6-T Ih £ pwons conp SIX-POINT
SDCKET,

10 Install nots which retem ficx plate to Hywheel
and torus cover and tighten to 33 Ik fb torgue uang
torque wrench with extensios J-05598 (Frg 179)

1L, Install HAywhesl hoveing cover with threr at-
teching Lolty

12 Install both wires on starger.

14 Kise transnudssion =5 [z &% necossary  and
ingtall frume crossmember in the frame Before locat-
ing crossmember in final position, install porking
bralke calile guide rod and parking brake return
spring to frame crossmember. Brake cables go wbove
crossmember.

I+ Atkach ceossmember with two attachlng bolty
At cach ead.

Installing Spocer an Flywheeal Filol

Fig. 17% Using Tcrque Wrench Extenslon J-04%98

15, Lower the fransmisgion so thot e lwo cear
mount support studs go through the erossmember
bracket. Install nuts, Remove tranamission jeck.

16, Blide propeller shaft onto tronsmission OUTRUT
whafTt.

17. Remove tape or rubher hand (eam Tl-joimt
hesrings and sssemble U-jont. Bend locking plate.

18 Anach odl cooler hines Using new hoses i noces-
EATY
19 Inseail throtte idler lewver

10, Immall TV, vgper comtrol red and TUV. lower
conirn] mod

21, Instell gearshdft crosa shaft lever and s
mouniimg bracker

21 Install geershift bower fontral rod
23}, Conneer specdometer cable.
4 Connect llsr mpe ro ol pan:

After car bas heen lowered {rom haist, connect the
hartery cable that was removed,

Refill transmission with Huid ax described on page
4] snd adjust T.V, linkege uy described on page 36,
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TESTING AND DIAGNOSIS

CONTENTS OF THIS SECTION

SUBIECT PAGE
01 Pressure Test L 92
RKoad Test - . 92

TESTING AND DIAGNOSING
OPERATING COMDITIONS
Before any esting or diagnosis iy ammempled, Buid
level must be checked as outlined on page 38 and
brought to the proper level Insufficent fuid can
cause shpping, jerking, evratic shofting, etr Excessive
fund will promote leskage and foaming

OIL PRESSURE TEST

1. Connect O Pressure Gauge J-3907 o take-off
hole =t hottom of reverse clutch housing (Fig. 180).

2. Start engine and operate for scveral minetes to
WaIm ransmission oil o normal operating tempera-
e (approx. 175 F.).

3. When trunsmiseinon s thorooghly warm, check
pressure in gll renges Pressure shonld be 50 Tbs. min-
rmn m P, N, both DR ranges and L (low) witk a
mavirpum verigtion of 10 lbs. berwecn ranges, bur
may De higher m reverse

% Drive car on road and check pressure in DE
right posittun at aporoximstely 25 mph. Pressure
shomld be 90-100 psi. NOTE: Pressure at any speed
is constant regardless of throttle position,

Fig. 1B0 Gouge Antached for Oil Pressure Test

SUBJECT PAGE

5. While deiving at 23 mph move selector back to
DR left position so transmission will shift into
fourth speed 0] pressure shoold drop 1o 60-70 ps
in fourth NOTE: To reduce the amount of work
done by the front pump, pressure is directed from the
3.5 shift valve to the pressore regulator to redoce hne
pressure in foorth speed when in the DR left posicion
In DR right position line pressure romains at 90-100
psi mn fowrth speed.

6. Cherk pressure in reverse zs follows:

a. Stop car and set hand brake firmiy.

b. Place selector lever in R (reverse). apply foot
breke and open accelerator to half throttle. Pressure
should increase to 150 o 200 b=

Disgnosis of malfonetions can  frequenty be
aided by noving gil pressure vnder all operating con-

ROAD TEST FOR DIAGNOSIS
OF MALFUNCTIONS

A predetertmned tost route should be established to
save time and permit comparison of different cars
over the same routc. Where possible the route should
be laid out to mclude a iy section to test for full
throttle upshift, slippage and throttle downshifts, =
level section for testing unshift points and 2 guoet
secoon Tor testing for poise When a chassis dyna-
momelér 15 svailable, it may be used ss 5 hsHinte
for the rosd rest

It will be obscrved thar the closed throtile down-
shifts in DR Ieft and the 3-2 downshifr in DR right
cannot be distnpuished. The reason is that in DR =t
the spragz in both units frec wheel when power Input
is from the rear wheels. The free wheeling of the front
unit is climinated in DR right by the use of the over-
run clutch in order to provide engine breking on hills
or whenever desirable, In L (low) range the Lo band
applies 10 prevent free wheding of the resr sprag snd
provide further engine braking,

If possible = pressure gavge should be installed and
pressure should be checked in 2l speeds while car is
bring opérsted on romd
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Shift speeds should be checked according to Fig.
181.

Abnormal operating conditions should be noted

INSTRUCTIONS FOR USING

1. Before testing the operation of the transmission,
check fluid for proper level with transmission warm
and engine operating at normal idle speed (see page
38). Fluid must be at proper level before testing.

2. Connect pressure gauge before road testing so
that pressures can be observed during road test.

during road test, Always write down the conditions
noted or check them on the Diagnosis Guide, Diag-
nosis may be aided by referring to the schematic oil
circuit diagram (Fig. 182),

1961 DIAGNOSIS GUIDE

there may be a slight variation from the speeds
shown in the shift speed chart (Fig. 181). Slight
variations are no cause for adjustment providing
shifts are smooth.

4, During road test record conditions observed so
that they can be diagnosed accurately using the

3. When checking shift points keep in mind that

Diagnosis Guide.

UPSHIFTS
Left Drive Range Right Drive Range Lo Range
Shift Minimum Full Minimum Full Minimum Full
Throttle Throttle Throttle Throttle Throttle Throttle
1-2 5-9 11-15 5-9 11-15 4-9 11-15
2-3 11-15 39-43 11-15 39-43 — 47-54
3-4 21-25 65-75 — 74-80 — 74-80
DOWNSHIFTS
Left Drive Range Right Drive Range Lo Range
Shift Full Full Ful!
Closed Throttle Closed Throttle Closed Throttle
Throttle Forced Throttle Forced Throttle Forced
4-3 18-15%* 70-33 74-68 74-28 70-60 70-28
3-2 10-6* 25-14 10-6 25-14 48-44 48-44
2-1 8-3* 12-3 8-3* 12-3 8-3 12-3
Fig. 181 Shift Speed Chart
The term “Minimum Throttle” denotes a fixed accelerator pedal is fully depressed through the de-

throttle opening only sufficient to provide acceleration
enough to accomplish each of the shifts. The trans-
mission should shift within the limits indicated in
the columns under the heading “Minimum Throttle.”

The conditions under which downshifts occur are
as follows: (1) Closed throttle: When the accelerator
pedal is in the released position and the car is coast-
ing gradually losing speed. (2) Forced: When the

tent to full throttle. NOTE: When driving in the left
drive range in fourth speed at about 35 mph or less,
partially depressing the accelerator pedal will cause
the fourth to third downshift.

*When this shift occurs, the transmission will free-
wheel; therefore, it is impossible to observe shift
with throttle closed. To check for shift, decelerate,
with throttle closed to specified speed, then accel-
erate to determine which speed transmission is in.
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DIAGNOSIS GUIDE

A, SLIPS IN I1ST AND 3RD

1. Front sprag clutch slipping

2. Front sprag clutch broken

B. SLIPS IN OR MISSES 2ND AND 4TH

1. Front unit torus cover seals leaking

2. Front unit torus cover exhaust valves sticking
Or MIssing

3. Front unit torus cover feed restriction or leak

4. Front unit torus cover signal restriction or
leak

. Low oil pressure
. Coupling valve sticking

. Sticking valves or dirt in valve body

I

Coupling snap ring improperly installed, or
missing

9. Limit valve
10. Coupling passage restricted or lezking

11. Front unit torus vanes damaged

SLIPS IN ALL DR RANGES
1. Manual linkage
2. Neutral clutch slipping or burned

3. Neutral clutch apply restricted or leaking
(case support or valve body)

. Incorrect number of neutral clutch plates

. Low oil pressure

4
5

6. Control valve
7. Torus members (check valve)

8. Intake pipe “O" ring damaged or missing
9. Pressure regulator valve stuck in pump

10, Pump slide stuck

SLIPS IN 1ST AND 2ND (DR RANGE)
1. Rear sprag clutch slipping or improperly
assembled

2. Rear sprag clutch broken

3. Neutral clutch
a. Burned
b. Restricted
c. Piston sticking

E. SLIPSIN 3RD AND 4TH

1. Rear unit clutch slipping or burned

2. Rear unit clutch apply restricted or “O” ring
leaking

Incorrect number of clutch plates (rear)
. Accumulator
Center support, leak at 2-3 passage

Low oil pressure

N e oW

Accumulator valve stuck—3rd only

SLIPS IN 3RD IN DR RIGHT ON COAST
1. Overrun clutch slipping or burned

2. Qverrun clutch apply restricted or leaking
3. Sticking valves or dirt in valve body
4

. Overrun clutch passages restricted or leaking

. SLIPSIN IST AND 2ND IN LO RANGE ON

COAST
1. Low servo apply restricted or leaking
2. Lo band not anchored to case or broken

3. Low servo piston and rod binding in case or
servo and accumulator body

4. Band facing worn or loose

5. Anchor dowel pin loose or missing in case

NO DRIVE IN DR RANGE

1. Manual linkage incorrectly adjusted

. Manual valve not engaged with drive pin
. Low oil pressure

. Pressure regulator stuck

. Pump intake pipe improperly installed

S A& W N

. Front sprag broken

a. Pump bushing

b. Front unit drive torus shaft
7. Front and/or rear sprag incorrectly installed
8. Rear sprag broken
9. Front sprag inner race broken
10. Rear sprag outer race broken
11. Neutral clutch plates burned
12. Neutral clutch piston
13. Control valve
14. Pump
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NO UPSHIFTS OR ERRATIC
1. Governor valves stuck

2. Broken governor rings

[}

. Sticking valves or dirt in valve body

4. -2 bushing turned

MISSES 2ND

1. Governor boost valve stuck closed

2. Transition valve stuck away from plate
3. Sticking valves or dirt in valve body
4

. Governor sticking

MISSES 3RD—OR 2-4-3
1. Transition valve sticking

. Sticking valves or dirt in valve body

2
3. TV adjustment—too long
4. Rear clutch

5

. Transition valve spring

LOCKS UPIN 2ND AND 4TH
1. Front sprag clutch broken or reversed.

2. Overrun clutch applied or sticking

. LOCKS UP IN 3RD AND 4TH

1. Rear sprag clutch broken

2. Lo band not releasing

ROUGH 2-3

1. Accumulator valve stuck

2. Accumulator piston stuck
Accumulator gasket broken or leaking
Restricted or leaking cil passages
Broken accumulator spring

Broken or leaking piston oil seal rings
Control valve

TV adjusted incorrectly

e A

Rear clutch pack
10. Case passages
a. TV oil

b. 2-3 oil

¢. Leaks or restrictions

O. UPSHIFTS HIGH

1.
2
3.
4.
5.
P.
1.
2
3.
4
5.
0.

1.

ORI - S T R S

Throttle linkage adjusted short

. Governor valves sticking

Broken governor rings
Sticking valves or dirt in valve body

Leaking or restricted main line feed to governor

UPSHIFTS LOW

Throttle linkage adjusted long

. Governor valves sticking

Broken governor rings

. Sticking valves or dirt in valve body

Leaking TV oil

NO REVERSE, SLIPS OR LOCKS UP

Manual linkage incorrectly adjusted

Manual valve not engaged with drive pin

. Reverse piston apply restricted or leaking

Low oil pressure

Pressure regulator

. Neutral clutch not released

. Flash restricting neutral clutch exhaust port

on manual body

R, SELECTOR LEVER WILL NOT GO INTO
REVERSE

1.
2,
3.
4,

Governor valves sticking
Broken governor rings
Reverse blocker piston stuck

Manual linkage interference

S. REVERSE DRIVE IN NEUTRAL

1.

Reverse stationary cone sticking

T. DELAYED -2

1.
2.
3.
4,

Coupling valve sticking
Governor boost valve sticking
G-1 valve sticking

Wrong spring on coupling valve
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U. DRIVE IN LO RANGE ONLY
1. Rear sprag broken

2. Neutral clutch not applying

V. NO FORCED DOWNSHIFTS 4-3 OR 3-2
1. Control valve

2. Linkage

W. 2-3 RUNAWAY OR 2-1-3
1. 2-3 passage in center bearing support
2. Plug out of accumulator
3. Rear clutch burned
4, Valve body
a. Transition valve

b. Case passages—2-3 circuit

X. WILL NOT GO INTO PARK
1. Parking links broken

2. Iaterference—parking mechanical

3. Linkage—manual

4. Parking pawl

Y. STARTS IN 2ND SPEED
1. Valves sticking
2. Governor sticking

3. Governor boost valve stuck

Z-1 DRIVES FORWARD IN REVERSE AND

NEUTRAL

1. Neutral clutch piston stuck in applied position

Z-2 LUNGES FORWARD BEFORE BACK UP

WHEN PLACING SELECTOR IN REVERSE

1. G-2 plunger stuck in the outward position

2. Restricted neutral clutch release oil

NOISE DIAGNOSIS

Occurs Under Following Conditions
1. P, N, R, DR 1st and 3rd
2. P, N, R, DR 1st and 2nd

3. All Ranges, especially during warm up

4, 1-2 and 3-4 with hot oil
5. All Ranges—loaded only in reverse
6. Clicking (Low speed forward)

7. Buzzing

8. Rattle or buzz under light lead in 3rd and 4th

9. Squeak when engaging reverse

10. Vibration

Possible Cause

Front unit planetary gears
Rear unit planetary gears
Pump noisy

Cut “O” Ring on intake pipe

Cut “O” Ring on cooler sleeves
Front unit coupling leaks
Reverse planetary gears

Pressure regulater

Low il pressure or level
Coupling valve
Governor

Pressure regulator

Oil pressure

TV valve

Rear bearing {(approx. 35 mph)

Torus cover—damper spring

Low oil pressure or leak in front
clutch overrun piston, rear pump
Flywheel balance

Torus cover balance

Front unit assembly balance
Rear brake drum balance
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OIL LEAKS

Before srtempting bo correct an oil ieak, the actual
source of the leak must be determined, In many cases
the source of the legk can be deceiving dus to “wind
Aow™ sround the engine and transmission. If any
doubl cxists a5 10 the source of the leak there are two
WBYSs o ditcrmine it,

I. RED DYE

The addition of red dyve Lo the transmission oil will
indicate if the leak 1z from the transmission.

2, BLACK LIGHT

The use of & “Black Light"¥# o identify the oil
from the leak is also suitable, Comparing the ol from
the leak to that oo the engine or transmission dip
stick when viewed by black light will determine the
source of the leak.

*A "Black Light” testing unit may be obtained from
severa] different servive tool suppliers.

il leaks around the engine and wansoaission are
generully vartied toward the ress of the car. For
cxzmple, a trensmission “otl fHller fube fo oil pan
leak” will somcetimes 2ppear os o legk st the rear of
the transmission.

1. OIL PAN
Innproperly installed or domaged gasket,
L, Attoching bolts not torgued to specifications,
o Ol filler pipe not tght.

d.  Puan not Aat

2. EXTENSION HOUSING
a. Rear seal not installed properly or damaged.

b, Gasket (extension housing to rear clutch} im-
propetly instelled.

c. Gaskct (rear clutch housing lo ca=c) improp-
erly instalied,

TORUS COYER
TO FLTWHEEL
SEAL

ToRUSs COVER
HECK WELD

FLYWHEEL
FROT wilh

FLYWHEEL
HOU SENG |

Ol BMGS

il ol Tt e
e .:"'_-L e

|

Fig. 183 Fossble Painis of Fluid Leak
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d. Rear clutch housing and extension housing at-
taching bolts not torqued to specifications.

e. Breather pipe not tight.
f. Speedometer driven gear not tight.
g. Porous casting.

h. Line pressure plug not tight.

3. INNER TV LEVER

Poor seal resulting from improper assembly of “0O”
rings and washers,

4, COOLER CONNECTION
a. Sleeve seals.

b. “0” rings on sleeves.

5. FRONT END
a. Torus drain plug loose or improperly installed.

b. Torus cover to flywheel seal improperly in-
stalled or damaged. Check for possible ob-
struction at the point where the flywheel seal
retainer joins the flywheel.

c. Flywheel bolts not torqued to specifications.

d. Front seal incorrectly installed or damaged.
When installing a new front seal, make sure
the bore is free from staking material and that
the garter spring on the seal is correctly posi-
tioned. Also check the torus cover neck finish
and the bushing in flywheel housing.

¢. Inspect the flywheel housing for porosity or
sand holes,

f. Flywheel housing to case seal improperly in-
stalled or damaged. Seal groove depth too great.

g. Loose flywheel housing bolts.

h. Inspect weld at torus cover neck for possible
leak. Check for possibility of leaks at damper
spring rivets.

i. Remove all sealer material from Aywheel and
torus cover faces.

j-  Engine rear main bearing, oil filter, rocker arm
cover.

k. Flywheel pilot weld leaking.
1. Case cracked, porosity or loose support bolt.

m. Cut “O” ring on pressure regulator,

DIAGNOSIS AND CORRECTION OF TORUS DRAIN BACK

Qccasionally a Hydra-Matic transmission is en-
countered which will not drive the car for several
seconds after the engine is started. This condition is
usually noticed when the car has been parked for a
considerable time, such as overnight.

The momentary failure to drive may be caused by
the fact that a large portion of the fluid has drained
back from the main fluid coupling. Since the points
of leakage which have caused the fluid to drain back
will also leak when the coupling is being filled, there
will be a delay in refilling thc coupling when the
engine is started, As soon as the coupling is filled, it
will function satisfactorily until it has again been
parked for several hours.

To become familiar with the points at which leak-
age or drain back can occur, it is necessary to under-
stand the flow of oil to the main fAutd coupling.
Actually the same bushings and oil rings which cause
drain back are those which will cause leakage when
the coupling is being filled.

TORUS FEED

Torus feed oil which originates at the pump passes

through the torus feed valve to the oil cooler and
then back through the pump cover to emerge into
the torus supply line at “A’ in Fig. 182. The oil then
passes around the rear end of the front unit coupling
cover, through holes in the front unit driven torus
shaft, and into space “B” around the intermediate
shaft.

Oil passes forward along the outer diameter of the
intermediate shaft to the holes near the front of the
front unit coupling driven torus shaft. From there
the oil passes up around the front end of the front
unit coupling drive torus hub, between the hub of the
internal gear and the hub of the torus cover (area
“C’™), and into the main torus.

When the torus has filled completely and develops
a pressure of approximately 30 Ibs., the torus check
valve opens, allowing oil to flow along the mainshaft
for lubrieation.

POSSIBLE POINTS OF DRAINBACK

Carcful study of Fig, 182 will reveal the bushings
and oil rings which control the flow of oil from the
pump to the torus members. They are as follows:
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AREA “A”

Oil is sealed from leaking out of area “A" by the
rear oil ring on the hub of the front unit coupling
cover and the bushing on the inside of the same hub,
the hook type oil ring on the front unit driven torus
shaft, and the bushings in the pump body and rotor.

AREA HBn

Area “B” is sealed at the rear by the hook type oil
ring on the intermediate shaft just in front of the case
center support. At the front it is sealed by the bush-
ing inside the front of the front unit coupling driven
torus shaft.

FLUID COUPLING

The fluid coupling is sealed (internally) by the
pilot bushing inside the hub of the flywheel, by the

torus check valve, and by the bushing in the hub of
the driven torus member.

PUMP AND OIL COOLER SLEEVE SEALS

Two additional areas of possible trouble which are
not shown are the torus feed valve in the pump
and the oil cooler sleeve seals. If the torus feed valve
should stick closed, it would cut off the feed to the
torus entirely. If it should stick open the torus oil
will drain back very rapidly.

While it is considered that oil is sealed by the
above mentioned bushings and oil rings, actually
there are “controlled leaks” at all these points, If
the clearances become excessive, however, due to
wear or damage, the leaks can become great enough
to impair the filling of the torus. The result will be
excessive drain back, slow filling, and a delay in
drive after starting the engine.

SPECIFICATIONS

GENERAL SPECIEICATIONS

Rear Unit End Play (Mainshaft end play minus

rear unit sun gear to mainshaft end play) ....... ...

Front Unit End Play . . ... ....... ..... . .. ...

GEAR RATIOS

Ist speed ... ... ... ... ...
3rd speed ... ... L.
4th speed

Reverse .. ..

FLUID

Capacity—Refill (after drain) .. ... ... ... ... . .

—Refill (after overhaul) . ...

Change Transmission Qil every

.004”-.013"

.0217..033"

....... 3.97:1
......... .. o 2.55:1
1.55:1

.............. 1.00:1
3.74:1

Automatic Transmission Fluid (Type A)

bearing Armour Institute qualification no. “AQ-ATF .. .

.Approx. 9 gts.*
. .Approx. 1015 qts.*
........... 25,000 miles

*Correct amount of fluid should always be determined by indication on oil level indicator with transmission

warm, car level, and engine idling with control lever in P (park).
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SPRING SPECIFICATIONS
Approx. No. of
Name Free Length Coils Diameter Color
Pump
Qil Cooler By-Pass Valve. .54 8 .243 Copper F)
Priming (Inner). . ... ... .. ..., .52 5LH 465 Plain
Priming (Outer).... ... .. .86 6%y RH 605 Plain
Torus Feed Valve. .. .. ... .. .63 8 310 Plain
Rear Clutch Release. . .. ... ... 1.58 14 440 Plain
Servo and Accumulator
Accumulater Valve P, PB. .. .. .. ... .68 1014 .250 Yellow
Accumulator Valve PE .. ... .59 glq .250 Cad. Fl
Accumulator Valve PA .. 70 1214 220 Plain
Accumulator P, PB. o 2.90 1014 1.100 Plain
Accumnulator PE, PA. e 2.66 1014 1.160 Purple
Servo. ....... ... ... 3.22 11 1.000 Plain
Pressure Regulator P, PB, PE. .. . .. 2.17 14 .590 Plain
Pressure Regulator PA. .. ... .. 2.19 14 .590 Copper F1
Front Coupling Exhaust Valve. .. .. . .. g2 7 .340 Plain
Torus Check Valve. .. .69 14 187 Plain
Control Valve Assembly
Clutch Valve
Coupling Valve P, PB, PE. . .. ... 1.32 12 380 Copper F1
Coupling Valve PA.. ... .. o 1.72 1414 .380 Copper F1
Limit Valve (Inner). ............ 2.03 2314 .350 Plain
Limit Valve (Quter). . ... .. .. 2,79 19 .590 Plain
Transition Valve. ... . .. .98 1514 .260 Plain
Shift Valve
Neutral Clutch Valve. . ... ... ., 1.04 17 250 Red
2.3 TV Valve (Inner} P, PB. .. .., 87 1114 300 Plain
2-3 TV Valve (Inner) PE. . . ... .80 1014 310 Red
2-3 TV Valve (Inner}) PA. ... .. .. .85 1114 .260 Green
2-3 Shift (Quter) P, PB ... .... .. 1.17 9 580 Copper F1
2.3 Shift (Outer) PE. ... ., . ... .. 1.49 9 580 Copper Fl
2-3 Shift (Quter) PA. ... ... ... ... 1.70 9 590 Plain
3-4 TV Valve P, PB,PE. ....... 1.10 914 390 Grey
34TV Valve PA. . ..... . ..., 1.03 gls 390 Copper Fl
3-4 Shift Valve PA. ... ... .. 1.00 1014 530 Plain
Manual Valve
Throttle Valve,, ... ... ... .. 1.68 17 390 Plain
Detent Valve. . ......... ....... .80 81y .350 Copper Fl
Reverse Blocker Piston. ., .. ..... .. 1.44 16 320 Plain
Torus Cover Damper (Red) 2.54 14 638 Red
Torus Cover Damper (Black). .. ...... 2.60 14 638 Plain
Pressure Drop Dignal. .. ......... ... . .65 8ls .290 Copper Fl
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Key

1

2

10

11

12

13

14

15

THRUST WASHER SPECIFICATIONS

Location

Front Sun Gear to Carrier Thrust Washer ... ..

Front Unit Selective Washer

Front Unit Sun Gear Needle Bearing .

Front Sun Gear to Internal Gear Front
Thrust Washer . .. ..

Front Sun Gear to Internal Gear Rear
Thrust Washer . . . T

Front Unit Drive Torus Thrust Washer
Front Unit Drive Torus Thrust Backing Washer
Front Sprag Overrun Clutch Inner Race Washer

Rear Unit Cluteh Drum to Clutech Hub
Thrust Washer

Rear Unit Clutch Drum to Clutch Hub
Backing Washer

Rear Unit Sun Gear Thrust Washer

Rear Unit Sun Gear Needle Bearing Retainer

Rear Unit Sun Gear Needle Bearing

Qutput Shaft Selective Washer

Reverse Internal Gear to Reverse Clutch Housing
Thrust Washer P

Part No,

8616091
8618319
8618320
8618321
8618322
8618323
8618324
B618325
B618326
8618327
8618328

8618329

457197

8618524

8618523
8616107
8616646

8616097

8620567

8620568

8616433

8617948

457209

8617821
8617822
8617823
8617824
8617825
8617820
8617827
8617828

8617829

8618398

0.D.

2.020
2.040
2.040
2.040
2,040
2.040
2.040
2.040
2.040
2.040
2.040

2,040

2.255

2,227

1.993

1.990

1.785

3,150
3.150
3.150
3.150
3.150
3,150
3.150
3.150

2,150

2.730

I.D.

1.258
1,258

1.258
1,258
1.258
1.258
1.258
1.258
1.258
1.258
1,258

1.258

1.667

1.710
1.689
1.680

1.410

2,118

2.160

1.440

2.060
2.060
2.060
2.060
2,060
2.060
2.060
2.060

2,060

2.180

Finish or
Thickness Material Ident. No.
089 Bronze
046 1
059 2
072 3
085 4
098 5
111 Steel 6
124 7
137 8
.150Q a
161 10
76 11
031 Steel
031 Steel Black
HR9 Brone
.050 Steel Bright
.089 Bronze
062 Bronze
.031 Steel
.089 Bronze
Steel
057 1
.062 2
067 3
.072 4
077 Bronze 5
.082 ]
.087 7
.092 8
097 9
.089 Fibre
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TORQUE SPECIFICATIONS
LOCATION LB. FT. LOCATION LB. FT.
Caseto Pump Body . ...... ... ..... .. .... 25 Qil Pressure Take-Off Plug in
Reverse Clutch Housing ... .............. 6-7
Control Valve Assembly .. ... .. .. 2-3
Pressure Regulator Plug . .................. 5
Control Valveto Case ............ ........ 6-8
Pump Cover to Body ..... ...... ... ... 15-18
Cooler Sleeve Strap . .. ... e .. 1518 Pump to Center Support . ........... 25
Cover to Accumulator Body ... .. ..... .. ... 6-8 Rear Extension Housing to
) Reverse Housing and Case ... ... ... ... ... 25
Detent Roller and Spring Bolt ... .. .... ... .. 15-18
Reverse Clutch Housing to Case ... .. .. .. ... 25
Flywheel Drain Plug ... ............ .. ... . 6-7
ServotoCase ... ... ... . ... ... ... 25
Case Coverto Case ... ........... ...... 45 Torus Cover to Flywheel (Nut) ............ 15-20
Governor Cover to Body ............. ... 6-8 TV Pressure Take-Off in Case . ............. 6-7
QilPantoCase .... ..................... 10-13 TV Lever Lock Screw . .................... 10-12
REAR AXLE RATIOS
Ratio
Standard—All except Catalina. ... . ... ... . e 2.87 {43:15)
Standard—Catalina. ... .. ... ... . e 2.69 {43:16)
Economy—All except Catalina. . .. ... ... ...t e 2.69 {43:16)
Economy —Catalina. . . ... ... ... 2.56 (41:16)
Performance—All SerIeS. . . .. .t e e 3.08 {40:13)
425-A ENEINe . . e 3.08 {40:13)
A25-E EOGINE . . oo e 2.56  (41:16)
Air Conditioning —All Series. . . . ... .. ... e 2.87 {43:15)
SPEEDOMETER GEAR USAGE CHART
Speedometer Sleeve Assembly
Rear Axle Ratio Ratio Color
A0:13 (3.08) . . 18:8 Yellow
3118 (2.8 ). e 17:8 Orange
4316 (2.69) . . e 16:8 Red
4106 (2.56) . e 17:9 Orange
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No. en
Fig. 184

® o~ O ot

11

12
13

Toaol
No.
J-4670-C

J-4880

J-5154-A
or J-5154

J-5907

J-6083
J-6115
J-6116
J-6119

J-6120
J-6121

J-6122

J-6125
J-6126

SPECIAL HYDRA-MATIC TOOLS

Tool Name

Clutch Spring Compressor
Snap Ring Pliers (Truarc Ne. 2)

Extension Housing Oil Seal In-
staller

Pressure Checking Gauge
(with hose)

Snap Ring Pliers (Truarc No. 4)
Transmission Holding Fixture
Clutch Unit Holding Fixture

Flywheel Housing il Seal and
Bushing Protector

Reverse Drive Flange Retainer

Front Unit Coupling Cover Re-
mover

Front Unit Coupling Valve Re-
tainers (2)

Slide Hammers

Dial Indicator Suppert

No. on
Fig. 184

14

15

16
17
18

19
20

21

22
23
24

25
26
27

Tool
No.

J-6127
J-6129

J-6133-A
J-6135
J-6282

J-6498

KMO-30
or J-8001

J-7026

J-7027
J-7073
J-71577

J-7687
J-8059
J-8174-01

Taol Name
Mainshaft End Play Checking
Fixture

Rear Clutch Spring Compressor
(Use with J-4670-C)

Rear Bearing Installer
Rear Unit Clutch Retainer

Front Unit End Play Checking
Gauge

Torque Wrench Extension

Dial Indicator Sat

Flywheel Housing Oil Seal In-
staller and Staker

Flywheel Housing Support
Torus Cover Leak Check Set

Reverse Piston Inner Seal Pro-
tector

Linkage Gauge Pin
Snap Ring Pliers
Blow Gun Assembly
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SUBJECT

Accumulator
Inspection
Installation
Removal
Replacement
Valve Operation .

Adjustments In Car
Neutralizer Switch
Selector Lever Linkage
Throttle Control Linkage

Case
Inspection

Case Support
Inspection
Installation
Removal

Control Valve
Inspection
Installation
Removal
Replacement

Description and Operating Instructions
Operating the Four-Speed Hydra-Matic
Fluid
Sertal Number .. .

Detent Levers, Spring and Roller
Installation ... ..
Removal

Diagnosis
Guide
Instructions
Noise

Disassembly, Inspection, Assembly of Units
Accumulator
Case Support .
Control Valve
Flywheel Housing Qil Seal
Front Unit Coupling
Governor
Neutral Clutch
QOverrun Clutch
Pump
Pressure Regulator
Rear Unit
Reverse Clutch Housing
Servo )
Torus Check Valve

INDEX

PAGE

70
87
43
39
21

37
37
36

49

53
81
45

74,75, 76
87
43
39

b Wwow

47, 48

a5
a3
97

70
49
73
77
63
69
49
60
60
77
49
67
70
78

SUBJECT

Downshift
Forced 4-3 .
Forced 3-2
Forced 2-1
Part Throttle 4-3 .

Draining and Refilling Transmission

First Speed
Hydraulic Action .
Power Flow

Fluid
Capacity .
Coupling Fundamentals
Draining and Refilling
Service Recommendations
Type Used

Fluid Coupling
Hydraulic Operation

Flywheel Housing
Inspection
Installation
Qil Seal Replacement
Qil Seal Removal
Removal

Fourth Speed
Hydraulic Action
Power Flow

Front Unit Coupling
Inspection
Installation
Removal

Front Unit End Clearance Check
Feeler Gauge Method
Special Tool Method

Fundamental Principles
Drive Torus Reduction
Fluid Coupling
Front Pump
Governor ..
Hydraulic Action in Hydra-Matic
Location of Units
Operating Principles
Planetary Gear Train
Power Flow
Sprag Clutch

PAGE

31
33
32
32

39

24
13

38

38
35
4, 38

87
88
77
77
41

27
16

66
83
43

B85
86

19
19
12.18
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SUBJECT PAGE SUBJECT PAGE
Governor Intake Pipe
Booster Valve 20 Installation 87
Inspection 69 Removal 43
Installation . 83
Operation 19 Limit Valve
Removal 45 Hydraulic Operation 21
Replacement 39
Linkage Adjustment
Hydraulic Action Neutralizer Switch 37
Ist Speed 24 Selector Lever 37
2nd Speed 25,29 Throttle Control 36
3rd Speed . 26, 28
4th Speed .. 27 Lo Band
Forced 4-3 Downshift 31 Inspection 49
Forced 3-2 Downshift 33 Installation ... .. 81
Forced 2-1 Downshift 34 Removal 47
LO Range 29
Neutral or Park . 23 L Range
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