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GENERAL

The automatic transmission used in all Jeep Models is
a fully automatic three-speed unit combining a torque
converter and planetary gear system. The transmission
case and converter housing are an integral (one-piece)
aluminum casting (fig. 7-1).

Description

The transmission consists of a three element torque
converter, a compound planetary gear set, three mul-
tiple disc clutches, two roller clutches and two bands, all
of which combine to provide one reverse and three for-
ward gear ratios.

IDENTIFICATION

A metal plate, with the transmission serial number
stamped on it is attached to the right side of every
transmission case. The serial number must be included
in any communication involving parts ordering or
request for transmission information.
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BASIC POWER FLOW

The torque converter is connected to the engine crank-
shaft by a drive plate. In operation, engine torque is
transmitted through the torque converter to the turbine
shaft and then to the main shaft through multiple disc
clutches in the transmission. From the main shaft, en-
gine torque is further transmitted through the com-
pound planetary gear set and to the transmission output
shaft.

FLUID COOLING AND FILTRATION

The transmission fluid is cooled by circulating the
fluid through an external oil cooler located in the radi-
ator lower tank.

Transmission fluid is filtered by a Dacron element
filter attached to the valve body.

VENTING

The transmission is vented through the pump
housing.
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Fig. 7-1 Automatic Transmission—Cross-Sectional View (Typical)

TORQUE CONVERTER

The three-element torque converter consists of a
pump or driving member, a turbine or driven member
and a stator assembly. The stator is mounted on a one-
way roller clutch which allows the stator to turn in a
clockwise direction only (fig. 7-2).

As oil passes through the turbine, it travels in such a
direction that if it were not redirected by the stator it
would hit the rear of the converter pump blades and
impede pumping action (fig. 7-2). At low turbine rotat-
ing speeds, oil is redirected by the stator to the converter
pump to assist the converter pump in multiplying en-
gine torque.

As turbine rotating speed increases, the direction of
the oil leaving the turbine changes and flows against the
rear side of the stator vanes in a clockwise direction.
Since the stator is now impeding the smooth flow of oil,
the stator roller clutch releases allowing the stator to
revolve freely on the stator shaft. When the stator free-
wheels, there is no further multiplication of engine
torque within the converter. At this point, the converter
functions as a fluid coupling as both the converter pump
and turbine are being driven at approximately the same
speed.

MODULATOR—MANUAL LINKAGE—DETENT SOLENOID

External and internal transmission controls consist
of:

e Manual Linkage—To select the desired operating
range.

¢ Engine Vacuum—To operate a vacuum modulator
unit.

¢ A 12-Volt Electrical Signal—To operate an electrical
detent solenoid.

The vacuum modulator is used to sense changes in
engine torque input to the transmission. The modulator
transmits this signal to the pressure regulator which
controls line pressure to the 1-2 accumulator valve and
to the shift valves.

The detent solenoid is activated by the detent switch
(fig. 7-3). At full throttle, the detent switch closes, acti-
vating the solenoid and causing the transmission to
downshift at speeds below approximately 65 mph.
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Fig. 7-2  Converter Components

PLANETARY GEAR TRAIN

The planetary gear train consists of three members: a
sun gear, a planet carrier with {our planet pinion gears,
and an internal gear (fig. 7-1). The sun gear meshes with
the planet pinion gears, which rotate freely on pins
attached to a common support called the planet carrier.
An internal gear encases the assembly and meshes with
the planet pinion gears.

ROLLER CLUTCHES

A roller clutch permits rotation of a unit in one direc-
tion only. Roller clutches are used to lock one member of
each planetary gear set for gear reduction. In direct
drive the roller clutches allow free rotation.

HYDRAULIC SYSTEM OPERATION
Pressure Control

The transmission is controlled by a hydraulic system.
Hydraulic pressure is supplied by the gear-type trans-
mission oil pump which is driven by the torque con-
verter oil pump. Main line pressure is controlled by a
pressure regulator valve located in the pump housing.
This valve regulates line pressure automatically and in
response to vacuum signals from the modulator valve.

Fig. 7-3  Detent Switch

Vacuum Modulator

The engine-to-transmission vacuum signal is provided
by the vacuum modulator which consists of an evac-
uated metal bellows, a diaphragm, and two springs. The
bellows and one spring apply a force which acts on the
modulator valve to increase modulator pressure. Engine
vacuum and the second spring act in the opposite direc-
tion to decrease modulator pressure. Low engine vac-
uum results in high modulator pressure, while high
engine vacuum results in low modulator pressure.

Governor

The vehicle speed signal to the modulator valve is
supplied by the transmission governor which is driven
by the output shaft. The governor consists of two sets of
flyweights, two springs and a regulator valve. Centri-
fugal force acting on the flyweights is transmitted to the
regulator valve causing the valve to send a pressure
signal that increases with vehicle speed.

Front Servo

The front servo applies the front band to provide
engine braking in second gear in Drive-2 and Drive-1.
The front servo also functions as an accumulator in
applying the direct clutch. In conjunction with a series
of check balls and controlling orifices, the servo assists
in timing release of the direct clutch.

To prevent application of the front band in Neutral,
Drive, and Reverse, oil is directed from the manual
valve to the release side of the servo piston.

In Drive range, servo-release oil from the manual
valve is used to charge the servo in preparation for
direct clutch application.
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Direct clutch oil is applied to the front servo accu-
mulator piston where spring force, plus direct clutch
pressure, moves the piston upward against the force
exerted by servo release oil. This decreases clutch apply
pressure for smoother engagement.

The release of the direct clutch and exhausting of the
front servo accumulator is slowed by three check balls
and three orifices to permit a smoother return of drive
load to the intermediate roller clutch.

Drive Range-First Gear

Servo oil from the manual valve in Drive range
charges the accumulator by moving the servo and accu-
mulator pistons against the accumulator spring. This
prepares the accumulator for controlled apply of the
direct clutch on a 2-3 upshift. Charging of the accumula-
tor in Drive range-first gear, also makes it possible to
have a controlled 3-1lift-foot shift as the accumulator is
prepared for direct clutch apply in first gear.

Servo oil and the servo release spring prevent the
apply of the band in Drive range-second gear when in-
termediate clutch apply oil is directed between the servo
and accumulator pistons.

Drive Range—Second Gear

Servo oil charging the accumulator is present in first
and second gears and has moved the servo and accu-
mulator pistons against the accumulator spring.

In second gear, intermediate clutch oil is directed be-
tween the servo and accumulator pistons but does not
separate the pistons. The force of servo oil holding the
piston down is equal to the force of intermediate clutch
oil attempting to move the piston upward.

Drive Range—Third Gear

Increasing direct clutch pressure, plus accumulator
spring force, overcomes servo pressure and moves the
accumulator piston to the stop on the accumulator pis-
ton pin. This moves the servo piston at the same amount
of travel allowing the piston to just contact the band-
apply washer on the servo pin, but not move the pin and
apply the band.

Movement of the accumulator piston absorbs some
direct clutch oil and permits the direct clutch to apply at
reduced pressure for a smoother 2-3 upshift.

Drive Range—3-2 Downshift

Direet clutch release is softened by the front servo,
three orifices, and three check balls for a smoother
transfer of drive load to the intermediate roller clutch.
The controlled release pressure permits an increase in
engine rpm during detent downshifts to prepare for the
lower gear ratio of second gear, resulting in a smoother
shift and acceleration.
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Servo oil and intermediate clutch oil seat two check
balls which direct oil through two orifices, slowing
movement of the servo and accumulator pistons. Direct
clutch oil that is exhausted from the accumulator and
direct cluteh seats a third check ball. This channels the
oil being exhausted from the direct clutch through an
orifice which controls direct clutch pressure during
clutch release.

Drive-2 Range

Intermediate clutch oil from the 1-2 shift valve seats
the check ball, and is directed through an orifice to apply
the front band. Pressure applying the band is reduced by
action of the accumulator piston, which is moved by
intermediate clutch oil and further resisted by the accu-
mulator spring and oil being exhausted from the direct
clutch.

Rear Servo

The rear servo applies the rear band for overrun en-
gine braking in Drive-1 range. It applies the band in
Reverse to hold the reaction carrier to provide the re-
verse gear ratio.

On the 1-2 shift in Drive and Drive-2 ranges, the rear
servo operates as an accumulator for the intermediate
clutch to provide smoother shifts.

Drive-1 Range

In Drive-1 and Drive-2 ranges, 1-2 accumulator oil is
directed to the rear servo accumulator piston in prepara-
tion for the 1-2 shift.

Drive-2 Range

Intermediate clutch apply oil is directed to the rear
servo accumulator piston moving the piston against 1-2
accumulator oil and the accumulator spring. This action
absorbs some intermediate clutch apply oil and permits
the intermediate clutch to apply at reduced pressure for
a smooth 1-2 shift.

Drive-1 Range—First Gear

Overrun engine braking in Drive-1 range first gear is
obtained by charging the rear servo which applies the
rear band preventing the reaction carrier from rotating
in a clockwise direction (as viewed from the front of the
vehicle).

The 1-2 accumulator oil is directed to the accumulator
piston, which attempts to prevent the servo from apply-
ing. However, low range oil directed to the larger servo
piston will apply the band. Because 1-2 accumulator oil
is present, the force applying the band is decreased,
providing a smoother band application.
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Drive-2 Range—Second Gear

In second gear, the rear band is released. Intermediate
clutch oil is directed to the release side of the servo
piston along with 1-2 accumulator oil. This balances the
low range oil acting on the apply side of the servo piston,
allowing the servo release spring to move the servo
piston to a released position.

Reverse

In reverse, the rear band is applied to hold the reac-
tion carrier. Reverse oil is directed to the servo piston to
apply the band. To ensure that the band holds the reac-
tion carrier in reverse, line pressure is increased and no
other oil pressures are present in the servo to resist
movement of the servo piston.

1-2 Accumulator

In first gear, 1-2 accumulator oil charges the rear
servo accumulator in preparation for application of the
intermediate clutch on the 1-2 shift. Main line oil pres-
sure is directed to the 1-2 accumulator valve and is
further regulated to become 1-2 accumulator oil. Modu-
lator pressure is directed to the 1-2 accumulator valve,
which causes 1-2 accumulator pressure to become sensi-
tive to engine torque and provide smoother shifts in
response to engine torque output.

Detent oil is directed to the 1-2 accumulator valve to
raise 1-2 accumulator pressure during detent 1-2 shifts
to improve clutch life. In Drive-1 range, oil is directed to
the 1-2 accumulator valve to raise 1-2 accumulator pres-
sure to the same value line pressure. This increased
pressure, directed to the rear servo accumulator piston,
resists servo apply pressure and slows down the apply of
the rear band for a smoother manual shift to Drive-1
range first gear, or for a 2-1 downshift in Drive-1 range.

Detent and Detent Regulator Valves

When the accelerator pedal is fully depressed, the
detent valve train replaces the modulator as a controller
of shift points. Line pressure is fed through a small
orifice to one end of the detent valve. In normal throttle
operation, the cavity at this end of the valve is sealed by
a needle valve in the detent solenoid assembly. This line
pressure holds the detent valve train in an inoperative or
neutral position.

When the throttle is opened wide, the detent switch on
the accelerator pedal is closed, energizing the detent
solenoid. The needle valve is opened by the solenoid,
causing a pressure drop on the end of the detent valve.
The detent regulator valve spring then shifts the detent
valve, and causes the detent regulator to regulate detent
oil to a fixed pressure of approximately 60 psi. When the
detent valve shifts, it routes this fixed or detent pres-
sure into the modulator passages. The detent valve train
also routes detent pressure into the detent passages to
the shift valve train. The detent upshift points are con-
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Drive Range

trolled by detent pressure in the modulator passages,
and the detent downshifts by detent pressure in the
detent passages.

Detent pressure is directed to the 1-2 accumulator
valve to increase 1-2 accumulator pressure for clutch
durability during detent shifting. Detent pressure is
prevented from dropping below approximately 60 psi
which, in turn, prevents line pressure from dropping
below approximately 105 psi.

In Drive-1 range, oil is directed to the detent regulator
valve and spacer; the spring then moves the detent and
regulator valves to the opposite end of the valve bore. Oil
pressure is also directed to the detent regulator valve
passage which is used as an exhaust when the valve is
regulating. Low range oil in these two areas prevents
the detent valve from regulating, and drive range oil
then passes through the detent regulator valve into the
detent and modulator passages at Drive-1 range pres-
sure of 150 psi. This increase in detent and modulator
pressures downshifts the 1-2 valve at speeds below ap-
proximately 40 mph, and prevents the transmission
from upshifting regardless of vehicle speed except in
those vehicles which have a high numerical axle ratio or
are able to develop high engine rpm.

TOWING
Emergency Towing

If the vehicle is to be towed with the front or rear
wheels off the ground, towing speed must be limited to
30 mph and the vehicle towed for a distance no greater
than 15 miles.

Automatic Transmission with Quadra-Trac Less Low Range Reduction
Unit

Ignition Key Available: Turn ignition key to OFF
position to unlock steering column and gearshift link-
age. Place gearshift lever lever in Neutral. If the vehicle
is to be towed with all four wheels on the ground, dis-
connect both propeller shafts at the axle yokes (be sure
to mark the shafts and yokes for assembly alignment
reference), secure the shafts to the underside of the
vehicle and proceed with towing. However, if the vehicle
is to be towed with the front end raised, disconnect the
rear propeller shaft only.

Ignition Key Not Available: Place a dolly under the
rear wheels and tow the vehicle with the front end
raised. Or, disconnect the rear propeller shaft at the axle
voke (be sure to mark the shaft and yoke for assembly
alignment reference), secure the shaft to the underside
of the vehicle and tow with the front wheels raised.

Automatic Transmission With Quadra-Trac and Low Range Reduction
Unit

Ignition Key Available: The vehicle can be towed
with all four wheels on the ground without dis-
connecting either of the the propeller shafts. Turn the

Installation Chart. .
(5) Connect vacuum gauge, using T-fitting, to mod-
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ignition key to the OFF position to unlock the steering
wheel. Place the transmission gearshift lever in Neutral
and shift the low range lever to Neutral.

CAUTION: If the Emergency Drive control (in the
glove box) was in the Emergency Drive position when
the engine was stopped, restart the engine and turn the
control knob to the Normal position. If the engine will
not restart, place a dolly under the rear wheels and tow
with the front wheels raised. Never tow the vehicle
with the Emergency Drive control activated or the
reduction unit in low range.

Ignition Key Not Available: Place a dolly under the
rear wheels and tow the vehicle with the front wheels
raised. Or, disconnect the rear propeller shaft at the axle
yoke (be sure to mark the shaft and yoke for assembly
alignment reference), secure the shaft to the underside
of the vehicle and tow with the front wheels raised.

Recreational Towing

Jeep vehicles can be towed behind a recreational ve-
hicle such as a motor home, however, the following
instructions must be followed explicitly in order to avoid
damaging driveline components. In addition, be sure to
check and comply with federal, state and local require-
ments/ordinances regarding vehicle lighting, tow bars
and trailer hitches.

Automatic Transmission Without Quadra-Trac Low Range Unit

Turn the ignition key to the OFF position to unlock
the steering wheel. Shift the transmission into Neutral.
Disconnect both propeller shafts at the axle yokes and
secure the shafts to the underside of the vehicle or
remove the shafts completely. Be sure to mark the
shafts and yokes for assembly alignment reference be-
fore disconnecting them.

Automatic Transmission With Quadra-Trac Low Range Reduction Unit

Turn the ignition key to the Off position to unlock the
steering wheel. Shift the transmission into Park. Shift
the low range unit into Neutral. Tow the vehicle with
all four wheels on the ground. It is not necessary to
disconnect either of the propeller shafts in this case.

CAUTION: If the Emergency Drive control (in the
glove box) was in the Emergency Drive position when
the enaine was stonned. restart the enqine and turn the
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(4) Move gearshift lever through all ranges.

(5) Shift transmission into park.

(6) Check fluid level.

(7) If fluid is low, add fluid as required and check
for leaks.

The fluid level should be between the ADD and FULL
marks at normal operating temperature (170°F). This
temperature is obtained after at least 15 miles of ex-
pressway driving or equivalent city driving. At normal
operating temperature the oil will heat the gauge end of
the dipstick to such a degree that it cannot be grasped
without discomfort.

If the transmission is not at operating temperature,
the fluid level should be approximately 1/4 inch below
the ADD mark with the oil at approximately 75°F (room
temperature). If the fluid level is correctly established at
room temperature (75°F), it should be at the FULL
mark on the dipstick when the transmission reaches
normal operating temperature (170°F).

CAUTION: Do not overfill the transmission as this
will cause fluid foaming and loss of fluid through the
vent pipe.

ROAD TESTING

Prior to road testing a .vehicle, be sure that the trans-
mission fluid level and manual linkage adjustment have
been checked and are correct.

Note engine performance when road testing. A poorly
tuned engine will have an adverse affect on transmis-
sion operation.

During a road test, operate the transmission in all
gearshift selector ranges to check for shift variations
and shift speeds (refer to the Shift Speed Chart). Note
whether shifts are erratic, harsh, or spongy, and if slip-
page or engine speed flareup occurs during shifts. Slip-
page or flareup may indicate clutch, band, or roller
clutch problems.

In most cases, a clutch, band, or roller clutch that is
malfunectioning can be determined by comparing which
internal units are applied in each selector position as
shown in the Clutch and Band Application Chart.

Cilutch and Band Application Chart

PIR|N D 2 1

1 2| 3 1 2
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(2) Recheck line pressures as indicated on Prelimi-
nary Checking Procedure Chart.
(3) If high line pressures are still obtained, proceed

to Engines Without EGR Valve.
Engines Without EGR Valve

.If high line pressures are experienced on vehicles
vylthout_ EQR or with_EGR line plugged, it may be that

i

Tool J-23788, or equivalent. This tool permits the appli-
cation of definite amounts of vacuum to the modulator
to obtain consistent line pressures for evaluation. Refer
to the Test Gauge Installation Chart for tool
installation.
(1) Disconnect and plug vacuum hose at modulator.
(2) Connect vacuum tool to modulator and apply 20
inches of vacuum.
(3) Recheck line pressures according to Pressure
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NOTE: Analyzing road test results will help in deter-
maining which internal unit is affected by a malfunction.
Road testing should be followed up with hydraulic pres-
sure testing to determine if a hydraulic or mechanical
component is the cause of a malfunction.

Road Testing Procedure

Drive Range

Position the gearshift selector lever in Drive and aec-
celerate the vehicle from zero mph. A 1-2 and 2-3 shift
should occur at all throttle openings; The shift points
will vary with throttle opening. As vehicle speed ap-
proaches zero mph, 3-2 and 2-1 downshifts should oeccur.

Drive-2 Range

Position the selector lever in Drive-2 and accelerate
the vehicle from zero mph. A 1-2 shift should occur at all
throttle openings; A 2-3 upshift should not occur in this
range. The 1-2 shift point will vary with throttle open-
ing. As vehicle speed approaches zero mph, a 2-1 down-
shift should occur.

NOTE: The 1-2 upshift in Drive-2 is somewhat firmer
than in Drive range. This is normal.

Drive-1 Range

Position the selector lever in Drive-1 and accelerate
the vehicle from zero mph. A 1-2 upshift should not
occur in this range, except in some vehicles which have a
high numerical axle ratio or high engine rpm capability.

Drive-2 Range—Qverrun Braking

Position the selector in Drive range and increase ve-
hicle speed to approximately 35 mph; then move the
selector lever to Drive-2. The transmission should down-
shift to Second. An increase in engine rpm and an engine
braking effect should be noticed. If a pressure test gauge
has been installed, line pressure should change from
approximately 70 psi to approximately 150 psi when the
transmission is shifted into Drive-2.

Drive-1 Range—Overrun Braking

Position the selector lever in Drive-2 and increase
vehicle speed to approximately 30 to 40 mph. Close the
throttle, and move the selector lever to Drive-1. A 2-1
downshift should occur in the speed range of approx-
imately 40 to 20 mph, depending upon axle ratio and
valve body calibration. The 2-1 downshift at closed
throttle will be accompanied by increased engine rpm
and an engine braking effect should be noticed. If a
pressure test gauge has been installed, line pressure
should be approximately 150 psi after downshifting.

Reverse Range

Position the selector lever in Reverse and check re-
verse operation.
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PRESSURE TEST PROCEDURE

(1) Check and correct fluid level.

(2) Check and adjust manual linkage if necessary.

(8) Check engine performance. A poorly tuned en-
gine will affect transmission operation adversely.

(4) Install oil pressure gauge. Refer to Test Gauge
Installation Chart.

(5) Connect vacuum gauge, using T-fitting, to mod-
ulator vacuum line and connect tachometer to engine.
Refer to Test Gauge Installation Chart.

WARNING: Do not permit anyone to stand in front of
the venicle during the pressure test.

(6) Check pressures in the sequence outlined in
Pressure Test Procedure and Specifications Chart.

(7) Consult Pressure Test Diagnosis Chart to
analyse results of pressure test.

CONTROL VALVE AND GOVERNOR LINE PRESSURE CHECK

(1) Install oil pressure gauge.

(2) Install tachometer.

(3) Disconnect vacuum line to modulator.

(4) Check line pressure at 1000 rpm with vehicle on
hoist (driving wheels off ground), in Drive, and with
brakes released.

(5) Slowly increase engine rpm to 3000 rpm and
check for a drop in line pressure of 10 psi or more.

(6) If line pressure drops 10 psi or more, remove,
disassemble, and clean and inspect control valve
assembly.

(7) If line pressure drop is less than 10 psi, remove
and inspect governor for following:

¢ Stuck valve.

¢ Sticking weight.

® Restricted orifice in governor valve.

® Check governor valve entry and exhaust port clear-
ance (0.020 inch minimum).

® Check screen in control valve assembly or case for
restrictions or damage.

® Restriction in governor pipe.

® Governor pipes loose in case holes.

High Initial Line Pressure

Engines with EGR Valve

On vehicles with an Exhaust Gas Recirculation (EGR)
valve, the throttle is open enough in Drive range (1000
rpm) to cause the EGR valve to open. When the EGR
valve opens, exhaust gas enters the intake manifold, and
decreases intake manifold vacuum. When intake mani-
fold vacuum is decreased, the transmission line pressure
will increase accordingly and may go above the upper
specification limit. For this reason, if high line pressures
are obtained, proceed as follows:

(1) Disconnect EGR vacuum line at EGR valve and
plug vacuum line.
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(2) Recheck line pressures as indicated on Prelimi-
nary Checking Procedure Chart.

(3) If high line pressures are still obtained, proceed
to Engines Without EGR Valve.

Engines Without EGR Valve

If high line pressures are experienced on vehicles
without EGR or with EGR line plugged, it may be that
the engine is not producing enough vacuum to decrease
transmission line pressure to within specifications. Cur-
rent production engines with emission controls charac-
teristically develop less engine vacuum than previous
engines. To obtain line pressures suitable for evaluation,
it is recommended that vacuum be applied to the modu-
lator using an external vaccum source such as Vacuum

d4 |

Tool J-23788, or equivalent. This tool permits the appli-
cation of definite amounts of vacuum to the modulator
to obtain consistent line pressures for evaluation. Refer
to the Test Gauge Installation Chart for tool
installation.

(1) Disconnect and plug vacuum hose at modulator.

(2) Connect vacuum tool to modulator and apply 20
inches of vacuum.

(3) Recheck line pressures according to Pressure
Test and Specifications Chart.

(4) If line pressures are still high, proceed to spe-
cific Service Diagnosis Chart that applies to the mal-
function encountered.

(5) If line pressures are normal with external vac-
uum applied, check engine vacuum and vacuum systems
for leaks.

Pressure Test Procedure and Specifications Chart

Steps Range Normal Pressure (PSi)
1 Neutral — Brakes Applied. 55-70
Engine at 1000 RPM
2 Drive — Engine at Hot idle Speed 60-85
Drive — Brakes Applied.
3 / a pplied 60-90*
Engine at 1000 RPM
Lo — Brakes Applied.
4 ) ppiie 135-160
Engine at 1000 RPM
Reverse — Brakes Applied.
5 ¢ PP 95-150
Engine at 1000 RPM
6 Drive — Brakes Applied. Engine at 90-110
1000 RPM — Kickdown Switch Activated
Governor Check — See
7 . Drop of 10 PSI or More**
Governor Line Pressure Check P
Drive — 30 MPH — Closed
8 . 55-70
Throttle on L.oad or on Hoist
* See High initial Line Pressure, ** See Control Valve and Governor Line Pressure Check. 70531
Pressure Test Diagnosis Chart
NEUTRAL DRIVE SUPER OR LO | REVERSE DRIVE-BRAKES PRESSURE DROP DRIVE
BRAKES DRIVE BRAKES BRAKES BRAKES | APPLIED 1000 RPM OCCURS WHILE 30 MPH
APPLIED IDLE APPLIED APPLIED APPLIED DOWNSHIFT ENGINE RPM CLOSED POSSIBLE CAUSE
MALFUNCTION 1000 RPM 1000 RPM 1000 RPM 1000 RPM | SWITCH ACTIVATED | INCREASES FROM | THROTTLE OF MALFUNCTION
1000 TO 3000 RPM
oiL ol oL oL oI o WHEELS FREE oiL
PRESSURE | PRESSURE | PRESSURE | PRESSURE | PRESSURE PRESSURE TO MOVE* PRESSURE
10 PSi DROP MALFUNCTION IN
N
NORMAL | NORMAL | NORMAL ORMAL NORMAL NORMAL OR MORE NORMAL | o oL VALVE ASSY.
MALFUNCTION IN
NORMAL | NORMAL | NORMAL NORMAL NORMAL NORMAL LESS THAN NORmaL | GOVERNOROR
10 PSI| DROP GOVERNOR FEED
NO 1-2 UPSHIFT SYSTEM
AND/OR DELAYED
UPSHIFT MALFUNCTION IN
NORMAL HIGH HIGH NORMAL NORMAL NORMAL DROP HIGH DETENT SYSTEM
MALFUNCTION IN
MODULATOR OR
N - - -
HIGH HIGH HIGH ORMAL HIGH VACUUM FEED SYSTEM
TO MODULATOR
OfL LEAK IN FEED
SLIPPING-REVERSE NORMAL | NORMAL | NORMAL NORMAL Low NORMAL DROP NORMAL | SYSTEM TO THE
DIRECT CLUTCH
OIL LEAK IN FEED
LowTO LOW TO LOW TO LOW TO LOW TO
SLIPPING-1ST GEAR NORMAL NORMAL - SYSTEM TO THE
NORMAL | NORMAL NORMAL NORMAL NORMAL | o RD CLUTCH
NOT DETENT MALFUNCTION IN
DOWNSHIFTS NORMAL | NORMAL | NORMAL NORMAL NORMAL Low NORMAL NORMAL [ Co T SYSTEM
* DRIVE RANGE, VACUUM LINE DISCONNECTED FROM MODULATOR. 143009

NOTE: A DASH (-} IN THE ABOVE CHART MEANS THAT THE OtL PRESSURE READING HAS NO MEANING UNDER THE TEST CONDITION.



Shift Speed Chart

Series cJ7 Wagoneer J-10 Truck J-10 and J-20 Truck
Cherokee
Transmission 400-JC 400-JS 400-JM 400-JK 400-JR
Engine 258 304 360-401 258 360/401
Axle 3.54 4.09 3.54 4.09 3.07 3.564 3.54 4.09 3.54 3.73 4.09 4.09
Tire Size F78 x 15 F78 x 15 H78 x 15 H78 x 15 H78 x15 8.00x 16,5 | 9.50x 16.5 H78 x 15
HR78 x 15 HR78 x 15 HR78 x 15 HR78 x 15 HR78 x 15 | 8.75x 16.5 HR78 x 15
Tire Rev. Per Mile 750 750 728 728 728 707 677 728
Closed Throttle:
1-2 311 2-10 3-11 2-10 6-14 5-13 4-12 3-11 4-12 4-12 3-1 3-11
2-3 10-18 8-16 11-19 9-17 20-28 17-25 15-23° 12-20 10-18 10-18 9-17 8-16
Part Throttle:
1-2 6-16 5-16 6-16 5-15 18-28 16-24 11-21 9-19 9-19 9-19 8-18 7-17
2-3 17-27 14-24 25-35 21-31 41-51 3€-44 25-35 21-31 32-42 32-42 30-40 27-37
To Detent:
1-2 16-26 13-23 19-29 16-26 30-40 25-35 20-30 16-26 23-33 23-33 21-31 19-29
2-3 33-43 28-38 41-51 35-45 52-62 45-55 3949 33-43 45-55 44-54 42-52 38-48
Wide Open Throttle:
1-2 24-36 20-32 29-41 24-36 36-48 3143 26-38 21-33 3143 30-42 28-40 26-38
2-3 43-55 38-48 54-66 46-58 656-77 56-68 49-61 42-54 61-73 60-72 57-69 52-64
Kickdown:
Wide Open Throttle
3-1 10-22 8-20 11-23 9-21 20-32 17-29 156-27 12-24 24-36 23-35 22-34 20-32
3-2 41-63 35-47 52-64 44-56 61-73 52-64 47-59 40-52 59-71 57-69 54-66 50-62
Kickdown:
Part Throttle
3-2 26-38 22-34 34-46 29-41 43-55 36-48 3244 27-39 3143 30-42 29-41 26-38
60624
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Test Gauge Installation Chart
USING HAND OPERATED VACUUM TESTER

WHEN USING THE HAND OPERATED VACUUM DEVICE TO PROVIDE A CONSISTENT
VACUUM FOR LINE PRESSURE CHECKS AND/OR WHEN CHECKING A MODULATOR,
APPLY 20” OF VACUUM. THE VACUUM SHOULD NOT BLEED DOWN FOR AT LEAST
30 SECONDS. IF A BLEED DOWN OCCURS, A VACUUM LEAK IS INDICATED. /]

NOTE:

BEFORE USING THIS VACUUM DEVICE EACH TIME, CHECK IT FOR LEAKS. HOLD A
FINGER FIRMLY AGAINST THE END OF THE HOSE AND APPLY 20" OF VACUUM. VACUUM
MUST NOT DROP ANY FOR AT LEAST 30 SECONDS. ALSO, MAKE SURE THE HOSE THAT
FITS OVER THE MODULATOR VACUUM PIPE 1S VERY TIGHT.

OIL PRESSURE GAUGE INSTALLATION

REFER TO PRESSURE TEST PROCEDURE AND SPECIFICATIONS

NOTE:

GAUGE SHOULD HAVE
MINIMUM OF 300 PSi
CAPACITY

VACUUM GAUGE INSTALLATION
REFER TO PRESSURE TEST PROCEDURE AND SPECIFICATIONS

VACUUM PIPE TO ENGINE
d

70518
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NO UPSHIFTS, DELAYED UPSHIFTS,
OR FULL THROTTLE UPSHIFTS ONLY

Check trans. fluid level.

\

Disconnect detent solenoid wire
at trans. and test vehicle.

Y 4

NO UPSHIFT OR
NORMAL UPSHIFT OCCURS
UPSHIFTS STILL DELAYED o F
Y Y
. . R Detent solenoid is being energized when it
Line pressure in drive at 1000 rpm. should not be. Check for shorted circuit in
detent wiring system and/or detent switch.

The problem is not in the transmission.

4 \

60-90 psi Road Test

1

See governor — control
valve check procedure.

4

90-150 psi.

Line pressure in neutral at 1000 rpm.

'

55-70 psi

70-160 psi o Check for vacuum leaks or
no vacuum,

DETENT SYS. Y

* i

Y

Check modulator for leaking Check modulator vaive for

Check for loose, damaged or diaphragm or bent neck. binding, sticking.

inoperative detent solenoid.

F Y

Check “line to detent’ orifice in Check case for damage or
spacer plates for obstruction porasity at modulator valve.

Y

Check for stuck or misassembled
valves in detent valve train.

43010
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Firm shift: Quick, harsh, and

generally aggressive, or delayed.

1-2 SHIFT COMPLAINT

4

[Check trans, fluid levelJ

|

Check and correct vacuum.
Recheck shift feel.

With brakes applied,
check line pressure
in drive at 1000 rpm.

Soft shift, slips, or long drawn
out shift with end bump. Also,
can be early shifts.

Y

Y

—'—“l Check engine tune. l' N

Line pressure in drive at 1000 rpm
(read from preliminary checking
pressure chart).

Low

Normal

\

Normal l

 J

High

Y

Y

Correct cause of low
pressure

i

Check for cause of high

pressure

Install oil pressure gauge (if not already
installed). Install vacuum gauge. ("'T" fitting
at modulator!}. Check vacuum and

pressure response to throttie opening — both
should respond rapidly to quick changes in
throttle opening.

Remove control
valve assembly
and solenoid

Check 1-2 accum.
system in control
valve assembly:

@ Rear accum.-stuck
piston or leak.

® Rear accum.-feed
restricted in trans.
case.

® Check for correct
number and correct
location of check
balls.

11 Y

/

Pressure and vacuum
response poor.

Vacuum response normal,
‘pressure response poor.

Response normal.

Y Y

y

Check for restriction
in vacuum line and
correct.

Check for coltapsed
modulator bellows

Check controf valve assy.
bolt torque.

i

Remove control valve assembly. Inspect for
nicks on machined surface or voids in casting.

Check rear accum. piston, Y
rings and case bore.

Check 1-2 accum. valve system.
Check front accum. piston and oil rings.

Check spacer plate for
blocked orifice.

Check for damaged rear
servo piston or oil seal ring.

L

for leakage at seals.

Check center support bolt torque and
support looseness. Air check int. clutch

y
I Excessive l'¢

[

Y

Remove and inspect int. clutch and
center support — check case to support
face. Check for missing orifice cup plug
in center support.

Check int. clutch for proper type
clutch plates and number of release
springs or cocked release springs -
piston for flatness.

Intermediate clutch plates
burned — check cause.

A

43011
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2-3 SHIFT COMPLAINT

| Check trans. oil level. ]

Y

AUTOMATIC TRANSMISSION 7-13

Firm shift: Quick harsh and
generally agressive.

)

-<——-L Check engine tune. I——~>-

Soft Shift: Slips, or extended
time during shift with end bump.

Y

With brakes applied,
check line pressure
indrive at 1000 rpm.

Y

Y

Remove control
valve assembly.

High

Check cause of
high pressure.

A\

Check control
valve assy. drilled
hole to accum.

\

Y

Normal l

Y

With brakes applied,
check line pressure
in drive at 1000 rpm

Remove control valve
assembly carefully.

y

Check control
valve assy. for
damaged or
leaky passages.
Stuck valves.

Air check direct clutch for leak to outer
area of clutch piston. Leak could be at
center piston seal — 2nd ring on center
support or damaged support.

Check spacer plate
for damage, blocked
dir. clutch feed
orifice or mispo-
sitioned gasket.

l No. 2-3 at heavy throttle. I

Y

Check engine
performance.

y

Restricted
exhaust
system.

=

Y

Correct cause of
low pressure.

Check for broken or
missing front servo

Check cause.

—Improper Vacuum—

|

—Governor Assy.—
See governor line
pressure check
procedure.

\ 4

spring or leak at
servo pin,

Y

Air check direct
clutch for
excessive leak.

Y

If leak is

Remove trans.
Inspect for
leak-case to
center sup-
port. Broken,

excessive.

Y

If leak is

Y

undersize

oil rings.
Damaged,
missing piston
seals.

not excessive,

1ST & 2ND SPEEDS ONLY, NO 2-3

Remove trans.
Inspect direct clutch
for proper no. and
type of clutch plates.

—Control Valve Assy.—
Stuck 2-3 valve,

gaskets mispositioned or
leaking.

—Direct Clutch Burned—
Check cause.

43012
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MISSES SECOND ESPECIALLY WHEN TRANSMISSION
IS AT OPERATING TEMPERATURE

The complaint is described in several ways. such as:

Misses second gear.
Transmission hunts 1-3-1.
Shifts 1-3.

Engine flare on downshift.
Slips in second.

Goes to neutral on downshift.
No second except D-2

Y

FRONT BAND AND DIRECT CLUTCH PLATES
MAY BE BURNED OR SHOW DISTRESS.

REPLACE INTERMEDIATE CLUTCH PISTON SEALS.

NO DETENT DOWNSHIFTS

Vehicle on lift, ignition on
(engine not operating).

¥ Disconnect elect. piug from trans. — [
Con!'\ect test light .to detent’’ terminal —Detent Switch—
—Detent Solenoid— of disconnected wire harness and to . . .
fecti . . tive ground. Inoperative switch, connections,
Defective .connectlon's, moplajra t|ka fuse, shorted wire. *Shorted
sh(')fr'ted \:Vlre,gpen wire, valve stuck, solenoid wire can cause fuse
orifice plugged. 1o blow.
\ 4

Y ——-L Depress accelerator fully. J____—

—Control Valve Assy.—
Check detent valve train—
43014




4

NO DRIVE OR SLIPS IN DRIVE

Check trans. fluid level.

—

Check manual linkage and correct.

Y

Line pressure in drive at 1000 rpm.

]

AUTOMATIC TRANSMISSION 7-15

Y

Normal ]

Y

—PUMP ASSY —
Forward clutch feed
passage not drilled
or restricted.

Y

—FORWARD CLUTCH BURNED-

Check cause.

Check low roller clutch or low sprag
clutch for damage or low sprag
installed backwards.

NO REVERSE OR SLIPS IN REVERSE

Check trans. fluid level.

A 4

Check manual! linkage and correct.

\

Line pressure in reverse at 1000 rpm.

Y

[ Low

Y

Correct cause of low
pressure.

Normal

CONTROL VALVE ASSEMBLY

. 2-3 Valve train stuck open (This will also

cause a 1-3 upshift in drive range)

. Reverse feed passage — cross channel

leak, porosity in case or valve body pas-
sage, gaskets leaking.

Correct cause.

FORWARD CLUTCH

drive in neutral)

Clutch Does Not Release {Will also cause

Y

\

Check cause.

Direct clutch burned.

y

1.

2.

REAR SERVO AND ACCUMULATOR
Servo piston seal ring damaged or miss-
ing.

Short band apply pin (This may also cause
no overrun braking or slips in overrun
braking — Low range}.

. Defective rear servo piston or bore

REAR BAND

anchor pins not engaged.

Broken, burned, ioose iining, apply pin or

\

CENTER SUPPORT

Qil seal rings or grooves damaged or worn.

43013
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NO ENGINE BRAKING — INTERMEDIATE NO ENGINE BRAKING — LOW RANGE —
RANGE — SECOND GEAR FIRST GEAR
FRONT SERVO AND ACCUMULATOR CASE ASSEMBLY

Lo-reverse check ball mispositioned or miss-

Oil rings and/or bores leaking or front ing. Case damaged at low-reverse check ball

servo piston cocked or stuck.

area.
\
REAR SERVO
Incorrect combination of front servo and ac- Oil seal ring, bore or piston damaged. Rear
cumulator parts, band apply pin short, improperly assem-
bled.
L | Y
Broken, burned (check for cause), not en- Broken, burned (check for cause), not en-
gaged on anchor pin and/or servo pin. gaged on anchor pins and/or servo pin.

DRIVE IN NEUTRAL WON'T HOLD IN PARK OR WON'T RELEASE
FROM PARK

Check outside manual linkage and correct.

Check outside manual linkage and correct.

INTERNAL LINKAGE
Manual valve disconnected or end broken,
inside detent lever pin broken.

INTERNAL LINKAGE

PUMP ASSEMBLY 1. Parking brake rod assy. (Check actuator
Trans. lube pressure leaking into forward for chamfer).
clutch apply passage. 2. Parking pawl broken, chamfer omitted.

3. Parking brake bracket loose, burr or
rough edges, or incorrectly installed.

Y 4. Parking pawl return spring missing,

broken or incorrectly hooked.

FORWARD CLUTCH
Burned plates — check cause.

Incorrect clutch plate usage.

43015
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TRANSMISSION NOISY

CAUTION: Before checkingthe transmission for what is believed to be transmis-
ston noise, make certain the noise is not from the water pump, alternator, air
conditioner, power steering, etc. These components can be isoluted by removing
the proper belt and running the engine not more than two minutes at one time.

Park, Neutral & All Driving Ranges During Acceleration — Any Gear

PUMP CAVITATION

Qil level tow.

Plugged or restricted filter.”

Intake pipe O-ring damaged.

Intake pipe split, porosity in case intake
pipe bore.

Water in oil.

Porosity or voids at trans. case (pump face)
intake port.

Pump to case gasket off tocation.

Transmission or cooler lines grounded to
underbody.
Motor mounts loose or broken.

PUMP ASSEMBLY 4
Gears damaged, or defective, driving gear
assembled backwards.
Crescent interference, Squeal at Low Vehicle Speeds
Buzzing noise — orifice cup plug in pressure
regulator damaged or missing.

Seal rings damaged or worn. {'
Speedometer driven gear shaft appears twisted,
* check for presence of engine coolant in transmission.

Check transmission cooler for leaks.

CONVERTER
Loose bolts {converter to flywheel).
Converted damage.
Cracked or broken flex plate.

\

First, Second and/or
Reverse

{

PLANETARY GEAR SET

1. Thoroughly clean, dry and inspect closely the roller thrust

bearings and thrust races for a pitting or rough condition.
2. Inspect gears for damage, wear, pitting and pinions for tilt.
3. Inspect front internal gear ring for damage.

*There is no approved way of checking or cleaning the filter. If the filter is suspected of being plugged or restricted,
it must be replaced. 43016
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MODULATOR TESTING

Vacuum Diaphragm Leak Check

(1) Insert a pipe cleaner into vacuum connector pipe
as far as possible and check for presence of transmission
fluid.

(2) Replace modulator if fluid is found in connector
pipe. Transmission fluid may be lost through diaphragm
and burned in engine.

NOTE: Gasoline or water condensation may settle in
the vacuum side of the modulator. If this is found with-
out the presence of fluid, the modulator should not be
changed.

Atmospheric Leak Check

(1) Apply liberal coating of soap bubble solution
to vacuum connector pipe seam, crimped upper-to-lower
housing seam, and threaded screw seal.

(2) Using short piece of rubber tube, apply air pres-
sure to vacuum pipe by blowing into tube and check for
leak bubbles. If bubbles appear, replace modulator.

CAUTION: Do not use any method other than human
lung power for applying air pressure, as pressure over 6
psi may damage the modulator.

DIAGNOSIS GUIDES
Causes of Qil Leaks

Transmission 0il Pan Leak

» Attaching bolts not correctly tightened.
¢ Improperly installed or damaged oil pan gasket.
¢ Oil pan gasket mounting face not flat.

Extension Housing Leak

¢ Attaching bolts not correctly tightened.

® Rear seal assembly damaged or improperly installed
or propeller shaft yoke damaged.

¢ Extension housing gasket or seal damaged or im-
properly installed.

¢ O-ring on output shaft damaged (oil leak at yoke).

Transmission Case Leak

e Filler pipe O-ring seal damaged or missing; mis-
alignment of filler pipe bracket to engine, loading
one side of O-ring.

e Modulator O-ring seal damaged or improperly
installed.

* Connector O-ring seal damaged or improperly
installed.

* Governor cover, gasket, and bolts damaged, loose;
case face damaged or porous.

4

¢ Leak at speedometer driven gear housing or seal.
Leak at speedometer hole plug.

e Valve body manual shaft seal damaged or improp-
erly installed.

e Line pressure plug stripped or shy of sealer
compound.

e Case porous or cracked at pressure plug boss.

Converter Area Leak

¢ Front seal damaged. Check converter neck for nicks
and pump bushing for having moved forward, or for
missing seal garter spring.

¢ Pump attaching bolts and seals damaged, missing,
or bolts loose.

¢ Leak at welded seam of converter.

¢ Pump O-ring seal damaged. Also check pump oil
ring groove and case bore.

¢ Casting porous (pump or case).

e Pump drain back hole not open.

Vent Pipe Leak

® Transmission overfilled.

e Water in fluid.

¢ Filter O-ring damaged or improperly assembled
causing oil to foam.

¢ Foreign material between pump and case or between
pump cover and body holding pump halves apart.

¢ Case porous or pump face improperly machined.

¢ Pump-to-case gasket mispositioned.

¢ Pump breather hole blocked or missing.

e Hole in intake pipe.

¢ Check ball in forward clutch housing stuck open or
missing.

0il Cooler Lines

* Connections at radiator loose or stripped.
¢ Connections at case loose or stripped.

Modulator

¢ Diaphragm defective.

Causes of Burned Clutch Plates

Forward Clutch

¢ Check ball in clutch housing damaged, stuck, or
missing.

¢ Clutch piston cracked or seals damaged or missing.

¢ Low line pressure.

e Manual valve mispositioned.

® Restricted oil feed to forward clutch (clutch housing
to inner and outer areas not drilled or restricted or
porous pump).

* Pump cover oil seal rings missing, broken, or un-
dersize; ring groove oversized.



4

* Case valve body face not flat or porosity between
channels.

®* Manual valve bent and or center land not ground
properly.

Intermediate Clutch

* Constant bleed orifice in center support missing.

* Rear accumulator piston oil ring damaged or
missing.

® One-two accumulator valve stuck in control valve
assembly.

¢ Intermediate clutch piston seals damaged or
missing.

¢ Center support bolt loose.

® Low line pressure.

* Intermediate clutch cup plug in case missing.

® Case valve body face not flat or porosity between
channels.

* Manual valve bent and center land not ground
properly.

Direct Clutch

® Restricted orifice in vacuum line to modulator (poor
vacuum response).

* Check ball in direct clutch piston damaged, stuck, or
missing.

¢ Defective modulator bellows.

* Center support bolt loose. Bolt may be tight in sup-
port but not holding support tight to case.

® Center support oil rings or grooves damaged or
missing.

® Clutch piston seals damaged, missing, or improperly
installed.

¢ Front and rear servo pistons and seals damaged.

® Manual valve bent and center land not cleaned.

¢ Case valve body face not flat or porosity between
channels.

® Intermediate roller clutch installed backward.

® Three-two valve, valve spring, or valve spacer pin
installed in wrong sequence in valve bore.

® Incorrect combination of front servo and accumula-
tor parts. If direct clutch plates and front band are
burned, check manual linkage. Burned clutch plates
can be caused by incorrect usage of clutch plates.
Also, antifreeze in transmission fluid can cause se-
vere damage (e.g., large pieces of composition clutch
plate material peeling off).

Causes of Low Line Pressure

* Low fluid level

¢ Oil filter plugged or restricted.

* O-ring on oil filter intake pipe omitted or damaged.
* Split or leaking intake pipe.

® Incorrect oil filter.

AUTOMATIC TRANSMISSION 7-19

0il Pump

¢ Pressure regulator or boost valve stuck.

¢ Excessive gear clearance, damaged or worn gears,
pump drive gear installed backward, or converter
pilot does not enter crankshaft freely and
completely.

® Pressure regulator spring too weak.

* Not enough spacers in pressure regulator.

® Pump-to-case gasket mispositioned.

¢ Defective pump body and cover.

¢ Mismatched pump cover/pump body.

Internal Circuit Leaks

¢ Forward clutch leak (pressure normal in neutral and
reverse—pressure low in drive). Check pump rings
or forward clutch seals.

* Direct clutch leak (pressure normal in neutral, low,
intermediate, and drive—pressure low in reverse).
Check center support oil seal rings.

® Check direct cluteh outer seal for damage. Check
rear servo and front accumulator pistons and rings
for damage or missing parts.

Transmission Case

¢ Porosity in intake bore area.

* Check case for intermediate clutch plug leak or other
leaking or loose plugs.

® Drive-1--Reverse check ball mispositioned or miss-
ing causing loss of reverse and overrun braking in
Drive-1.

o If filter is suspected of being plugged or restricted,
replace it.

Causes of High Line Pressure

Vacuum Leak

® Vacuum line disconnected.

¢ Partial leak in line from engine to modulator.

¢ Insufficient engine vacuum.

® Vacuum-operated accessory leak (hoses, vacuum
advance, etc.).

Modulator

¢ Hole in diaphragm.

¢ Stuck valve.

® Water in modulator.

® Modulator inoperative.

Detent System

*Detent switch plunger stuck, shorted, or
misadjusted).

¢ Detent wiring shorted.

® Detent solenoid stuck open.

®Detent feed orifice in valve body spacer plate
blocked.
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¢ Detent solenoid loose.
® Detent valve bore plug damaged.
¢ Detent regulator valve pin short.

Pump

¢ Pressure regulator or boost valve stuck.

® Incorrect pressure regulator spring or valve.

* Too many pressure regulator valve spacers.

¢ Pump casting poor.

® Pressure boost valve installed backwards or
defective.

¢ Aluminum bore plug has hole or otherwise defective.

® Pressure boost bushing broken or otherwise
defective.

Control Valve Assembly

¢ Check balls mispositioned.

*Control valve assembly-to-spacer gasket off
location.

® Gaskets installed in reverse order.

Causes of Improper Vacuum at Modulator

Engine

* Poor engine operation.

* Loose vacuum fittings.

® Vacuum-operated accessory leak (hoses, vacuum
advance, ete.).

* Engine exhaust system restricted.

Vacuum Line to Modulator

¢ Hole in line.

* Loose fitting.

» Restricted orifice or incorrect orifice size.

* Carbon buildup at modulator vacuum fitting.
¢ Pinched line.

¢ Grease in pipe (delayed or no upshift cold).

Control Valve Assembly—Governor Line Pressure Check

(1) Raise car on hoist.

(2) Install oil pressure test gauge.

(3) Disconnect vacuum line to modulator.

(4) With car on hoist (rear wheels off ground,
brakes released, and transmission in Drive range, check
line pressure at 1000 rpm.

(5) Slowly increase engine rpm to 3000 rpm and
determine if a line pressure drop of 7 psi or more occurs.

(6) If pressure drop occurs, remove, disassemble,
and clean and inspect control valve assembly.

(7) If pressure drop does not occur, inspect governor
for stuck valve or weight, or restricted orifice in valve.
Also check feed system for plugged screen in control
valve or case, or for restrictions in governor pipe.

4 |

HIGH INITIAL LINE PRESSURE

Engines with EGR Valves

On vehicles with Exhaust Gas Recirculation (EGR)
valve, the throttle is open enough in Drive range (1000
rpm) to cause the EGR valve to open. When the EGR
valve opens, exhaust gas enters the intake manifold
which lowers intake manifold vacuum. When intake
manifold vacuum is lowered, the transmission line pres-
sure raises accordingly and may go above the upper
specification limit. For this reason, if high line pressures
are obtained, proceed as follows:

(1) Disconnect EGR vacuum line at EGR valve and
plug vacuum line.

(2) Recheck line pressures as indicated on Prelimi-
nary Checking Procedure Chart.

If high line pressures are still obtained, proceed to
Engines Without EGR Valve.

Engines Without EGR Valve

If high line pressures are experienced on vehicles
without EGR or with EGR line plugged, it may be that
the engine is not producing enough vacuum to lower
transmission line pressure within specifications. The
newer engines with emission controls characteristically
have lower engine vacuum than previous engines. To
obtain line pressures suitable for evaluation, it is recom-
mended that vacuum be applied to the modulator using
an external vacuum source such as Vacuum Tool J-
23788, or equivalent. The unit allows definite amounts of
vacuum to be applied to the modulator so that consistent
line pressures may be obtained for evaluation.

(1) Disconnect vacuum hose at modulator, and plug
vacuum hose.

(2) Attach vacuum tool and apply 20 inches of
vacuum,

(3) Recheck line pressures according to Preliminary
Checking Procedure Chart.

(4) If line pressures are still high, proceed to spe-
cific Service Diagnosis Chart that applied to the mal-
function encountered.

(5) If line pressures are normal with external vac-
uum applied, check engine vacuum and vacuum systems
for leaks.

MODULATOR TEST PROCEDURE

Vacuum Diaphragm Leak Check

(1) Insert a pipe cleaner into the vacuum connector
pipe as far as possible and check for the presence of
transmission fluid.

(2) If fluid is found, replace modulator.

(3) Transmission fluid may be lost through dia-
phragm and burned in the engine.
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NOTE: Gasoline or water condensation may settle in
the vacuum side of the modulator. If this is found with-
out the presence of fluid, the modulator should not be
changed.

Atmospheric Leak Check

(1) Apply liberal coating of soap bubbles solution to
vacuum connector pipe seam, crimped upper-to-lower
housing seam, and threaded screw seal.

(2) Using short piece of rubber tube, apply air pres-
sure to vacuum pipe by blowing into tube, and observe
for leak bubbles. If bubbles appear, replace modulator.

CAUTION: Do not use any method other than human
LUNG power for applying air pressure, as pressure over
6 psi may damage the modulator.

DIAGNOSIS GUIDES
Causes of 0il Leaks

Transmission 0} Pan Leaks

(1) Attaching bolts not correctly tightened.
(2) Improperly installed or damaged oil pan gasket.
(3) Oil pan gasket mounting face not flat.

Case Extension Leak

(1) Attaching bolts not correctly tightened.

(2) Rear seal assembly damaged or improperly in-
stalled. Propeller shaft yoke damaged.

(3) Gasket or seal (extension to case) damaged or
improperly installed.

(4) O-ring on output shaft damaged (oil leak at
yoke).

Case Leak

(1) Filler pipe O-ring seal damaged or missing; mis-
alignment of filler pipe bracket to engine, loading one
side of O-ring.

(2) Modulator assembly O-ring seal damaged or im-
properly installed.

(8) Connector O-ring seal damaged or improperly
installed.

(4) Governor cover, gasket, and bolts damaged;
loose; case face damaged or porous.

(5) Leak at speedometer driven gear housing or
seal. Leak at speedometer hole plug.

(6) Manual shaft seal damaged or improperly
installed.

(7) Line pressure plug stripped or shy of sealer
compound.

(8) Case porous or cracked at pressure plug boss.

Front End Leak

(1) Front seal damaged (check converter neck for
nicks and pump bushing moved forward) or garter
spring missing.

(2) Pump attaching bolts and seals damaged, miss-
ing, or bolts loose.

(3) Leak at welded seam of converter.

(4) Pump O-ring seal damaged (also check pump oil
ring groove and case bore).

(5) Casting porous (pump or case).

(6) Pump drain back hole not open.

Vent Pipe Leak

(1) Transmission overfilled.

(2) Water in fluid.

(3) Filter O-ring damaged or improperly assembled
causing oil to foam.

(4) Foreign material between pump and case or be-
tween pump cover and body holding pump halves apart.

(5) Case porous or pump face improperly machined.

(6) Pump-to-case gasket mispositioned.

(7) Pump breather hole blocked or missing.

(8) Hole in intake pipe.

(9) Check ball in forward clutch housing stuck open
or missing.

0il Cooler Lines

(1) Connections at radiator loose or stripped.
(2) Connections at case loose or stripped.

Modulator Assembly
Diaphragm defective.

Causes of Burned Clutch Plates

Forward Clutch

(1) Check ball in clutch housing damaged, stuck, or
missing.

(2) Clutch piston cracked or seals damaged or
missing.

(8) Lower line pressure.

(4) Manual valve mispositioned.

(5) Restricted oil feed to forward clutch (clutch
housing to inner and outer areas not drilled or restricted
or porous pump).

(6) Pump cover oil seal rings missing, broken, or
undersize; ring groove oversized.

(7) Case valve body face not flat or porosity be-
tween channels.

(8) Manual valve bent and or center land not ground

properly.

Intermediate Clutch

(1) Constant bleed orifice in center support missing.
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(2) Rear accumulator piston oil ring damaged or
missing.

(3) 1-2 accumulator valve stuck in control valve
assembly.

(4) Intermediate clutch piston seals damaged or
missing,

(5) Center support bolt loose.

(6) Low line pressure.

(7) Intermediate clutch cup lug in case missing.

(8) Case valve body face not flat or porosity be-
tween channels.

(9) Manual valve hent and center land not ground
properly.

Diract Clutch

(1) Restricted orifice in vacuum line to modulator
(poor vacuum response).
(2) Check ball in direct clutch piston damaged,
stuck, or missing,
(3) Defective modulator bellows.
(4) Center support bolt loose. (Bolt may be tight in
- support but not holding support tight to case.)
(5) Center support oil rings or grooves damaged or
missing.
(6) Clutch piston seals damaged or missing.
(T) Front and rear servo pistons and seals damaged.
(8) Manual valve bent and center land not cleaned.
(9) Case valve body face not flat or porosity be-
tween channels.
(10) Intermediate roller clutch installed backward.
(11) 3-2 valve, 3-2 spring, or 3-2 spacer pin installed
in the wrong sequence in 3-2 valve bore.
(12) Incorrect combination of front servo and accu-
mulator parts.

NOTE: If direct clutch plates and front band are
burned, check manual linkage.
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NOTE: Burned clutch plates can be caused by incorrect
usage of clutch plates. Also, antifreeze in transmission
Sfluwid can cause severe damage (e.g., large pieces of com-
position clutch plate material peeling off).

Causes of Low Line Pressure

Low Transmission Fiuid Level—Modulator Assembly—Filter

(1) Blocked or restricted.

{2) O-ring on intake pipe and grommet omitted or
damaged.

(3) Split or leaking intake pipe.

(4) Wrong filter assembly.

Pump

(1) Pressure regulator or boost valve stuck.

(2) Gear clearance, damaged, worn (pump will be-
come damaged if drive gear is installed backwards, or if
converter pilot does not enter crankshaft freely.)

(3) Pressure regulator spring too weak.

(4) Not enough spacers in pressure regulator.

(5) Pump-to-case gasket mispositioned.

(6) Defective pump body and cover.

(7) Mismatched pump cover/pump body.

Internal Circuit Leaks

(1) Forward clutch leak (pressure normal in neutral
and reverse—pressure low in drive). Check pump rings
or forward clutch seals.

(2) Direct clutch leak (pressure normal in neutral,
low, intermediate, and drive—pressure low in reverse).
Check center support oil seal rings.

(3) Check direct clutch outer seal for damage.

SERVICE PROCEDURES—IN VEHICLE

Page
Control Valve and Oll Filter ................covveven... 7-24
DetentSolenoid . ..................ciiiiiiiiiannn. 1-23
GovernorValve ...............ccoiiiiiirniiinnnn, 1-24
Manual Linkage Adjustment ... ........................ 1-22

MANUAL LINKAGE ADJUSTMENT

(1) Place steering column gearshift lever in Neutral
(N) position.

(2) Raise vehicle on hoist.

(3) Loosen locknut on gearshift rod trunnion just

Page
Modulator and Modulator Valve ........................ 1-24
Neutral Switch. . . ................. i i, 1-23
ParkingLinkage................................... 1-25
Pressure Regulator Valve ............................ 1-23

enough to permit movement of gearshift rod in
trunnion,

(4) Place transmission outer range selector lever
fully into neutral detent position and tighten trunnion
locknut to 9 foot-pounds torque.
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(5) Lower car and operate steering column gear-
shift lever in all ranges. Vehicle should start in Park and
Neutral only and column gearshift lever should engage
properly in all detent positions. Adjust linkage if oper-
ation is not satisfactory.

NEUTRAL SWITCH ADJUSTMENT

(1) Apply parking brake.

(2) Check and adjust manual linkage if necessary.

(3) Remove neutral switch from steering column.

(4) Place gearshift selector lever in Park position
and lock steering column.

(5) Move switch actuating lever until it is aligned
with letter “P” stamped on back of switch.

(6) Insert 3/32-inch drill in hole located below letter
“N” stamped on back of switch.

(7) Move switch actuating lever until it stops
against drill.

(8) Position switch on column, install attaching
screws, and remove drill.

(9) Check switch operation. Engine should start in
Park and Neutral positions only. Backup lamp should
light when selector lever is in Reverse position only.

PRESSURE REGULATOR VALVE

Remaoval

CAUTION: The solid-type pressure regulator valve
does not contain 0il holes and an orifice cup plug like the
previous type pressure regulator valve. The solid-style
valve must ONLY be used tn the pump cover with the
squared off pressure regulator boss (pressure boost
bushing end) (fig. 7-4). The previous pressure regulator
valve with the oil holes and orifice cup plug will be used
to service either type pump cover.

PUMP COVER

FOR IDENTIFICATION — SQUARED
OFF PRESSURE REG. BOSS

Ja3017

Fig. 7-4 Pressure Regulator Valve Application

(1) Raise vehicle.

(2) Position drain pan under transmission.

(3) Remove oil pan and gasket and drain oil.

(4) Remove oil filter retaining bolt and remove
pump intake pipe and oil filter assembly.

(5) Remove and discard intake pipe O-ring and oil
pan gasket.

(6) Using serewdriver or steel rod, compress regu-
lator boost valve bushing against pressure regulator
spring.

CAUTION: The pressure regulator spring is tightly
compressed and will force the valve bushing out of the
bore when the snap ring is removed if the bushing is not
held securely.

(7) Continue to exert pressure on valve bushing and
remove snap ring, Release pressure on valve bushing
until spring force is relieved.

(8) Remove regulator boost valve bushing, valve,
and pressure regulator spring.

(9) Remove pressure regulator valve and spring re-
tainer. Remove spacers if used.

Installation

(1) Install spring retainer on pressure regulator
spring. Install spacers if used.

(2) Install pressure regulator valve on spring, stem
end first.

(3) Install boost valve into bushing, stem end out,
and assemble parts with pressure regulator spring
against valve bushing.

(4) Install assembly in pressure regulator valve
bore.

(5) Using screwdriver or steel rod, compress regu-
lator boost valve bushing against pressure regulator
spring until it is beyond snap ring groove, and install
snap ring.

NOTE: To facilitate snap ring installation, place the
snap ring on a screwdriver or steel rod, compress the
tangs using snap ring pliers, and slide the snap ring
upward into the ring groove in the valve bore.

(6) Install intake pipe O-ring on intake pipe and
install pipe and oil filter. Install oil filter retainer bolt.

(7) Install gasket on oil pan and install oil pan.

(8) Install oil pan attaching bolts. Tighten bolts to
12 foot-pounds torque.

(9) Lower vehicle.

(10) Fill transmission with Jeep transmission fluid,

Dexron, or equivalent.

DETENT SOLENOID

Removal

(1) Raise vehicle.
(2) Position drain pan under transmission.
(3) Remove 0il pan and oil filter.
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(4) Remove and discard oil pan gasket and intake
pipe O-ring seal.

(5) Disconnect detent solenoid lead from electrical
connector.

(6) Remove bolts attaching detent solenoid to trans-
mission case and remove detent solenoid and gasket.
Discard gasket.

Installation

(1) Install gasket and detent solenoid. Be sure
raised portions of gasket are facing mounting flange of
solenoid. Tighten attaching bolts to 7 foot-pounds
torque.

(2) Connect detent solenoid wire to electrical
connector.

(3) Install O-ring seal on intake pipe.

(4) Install intake pipe and filter.

(5) Install oil pan gasket and oil pan. Tighten oil pan
bolts to 12 foot-pounds torque.

(6) Lower vehicle.

(7) Fill transmission with Jeep transmission fluid,
Dexron, or equivalent.

CONTROL VALVE AND OIL FILTER

Removal

(1) Raise vehicle.

(2) Position drain pan under transmission oil pan.

(3) Remove oil pan and oil filter.

(4) Remove and discard intake pipe O-ring and oil
pan gasket.

(5) Disconnect detent solenoid lead from electrical
connector.

(6) Remove detent roller spring assembly.

(7) Remove control valve attaching bolts, but do not
remove detent solenoid attaching bolts.

(8) Remove control valve and governor pipes. Do
not allow manual valve to fall out of valve body during
removal.

NOTE: The governor screen may remain in the case
when the governor pipes are removed. Note the location
and position of the screen for assembly reference.

(9) Insert piece of 0.020-inch thick shim stock or
feeler gauge between spacer plate and front servo pis-
tons to prevent assembly from falling out after control
valve removal.

(10) Remove governor pipes and manual valve from
valve body. If governor screen came out with governor
pipes, note location of screen for assembly reference.

(11) Remove and discard control valve to spacer
gasket.

(12) Refer to Service Procedures—Out of Vehicle for
control valve service.
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Instalfation

(1) Position control valve-to-spacer plate gasket on
control valve.

(2) Install governor pipes and manual valve in valve
body.

(3) Install governor screen in governor pipe.

(4) Remove shim stock or feeler gauge from be-
tween spacer plate and front servo piston. Install control
valve and governor pipes. Be sure governor pipes are
aligned in case bores.

(5) Install control valve attaching bolts. Tighten
bolts evenly to 8 foot-pounds torque.

(6) Install detent roller spring assembly.

(7) Connect detent solenoid wire to electrical
connector.

(8) Install intake pipe O-ring and install oil filter.

(9) Install gasket on oil pan and install oil pan.
Tighten oil pan bolts to 12 foot-pounds torque.

(10) Lower vehicle.
(11) Fill transmission with Jeep transmission fluid,
Dexron, or equivalent.

GOVERNOR VALVE

Removal

(1) Raise vehicle.

(2) Remove governor cover attaching screws, cover,
and gasket. Discard gasket.

(3) Remove governor assembly.

(4) Refer to Service Procedures—Out of Vehicle for
governor valve service procedures.

Installation

(1) Install governor assembly.

(2) Install attaching screws, gasket, and cover.

(3) Lower vehicle.

(4) Add transmission fluid, if required. Check level
as outlined in Checking Fluid Level.

MODULATOR AND MODULATOR VALVE

Removal

(1) Raise vehicle.

(2) Remove modulator assembly attaching screw
and retainer.

(3) Remove modulator assembly. Discard O-ring
seal.

(4) Remove modulator valve from case.

Installation

(1) Install modulator valve into case.

(2) Install new O-ring seal on modulator assembly.

(3) Install modulator assembly, attaching screws,
and retainer.
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(4) Lower vehicle. Check and correct fluid level as
outlined in Checking Fluid Level.

PARKING LINKAGE

Removal

(1) Raise vehicle.

(2) Remove oil pan and oil filter. Discard pan
gasket.

(3) Unthread jamnut holding detent lever on man-
ual shaft.

(4) Remove manual shaft retaining pin from case
(bend pin with pliers).

(5) Remove manual shaft and jamnut from case.

(6) Remove parking actuator rod and detent lever
assembly.

(7) Remove parking pawl bracket attaching screws
and bracket.

(8) Remove parking pawl return spring.

(9) Remove parking pawl shaft retainer.

(10) Remove cup plug, parking pawl shaft, and park-
ing pawl.

installation

(1) Install cup plug, parking pawl shaft, and park-
ing pawl.
(2) Install parking pawl into retainer.
(3) Install parking pawl return spring.
(4) Install parking pawl bracket attaching screws
and bracket.
(5) Install parking actuator rod and detent lever
assembly.
(6) Install manual shaft and jamnut to case.
(7) Install manual shaft retaining pin to case.
(8) Thread jamnut holding detent lever to manual
shaft.
(9) Install oil filter, oil pan gasket, and oil pan.
Tighten oil pan bolts to 12 foot-pounds torque.
(10) Lower vehicle.
(11) Fill transmission with Jeep transmission fluid,
Dexron, or equivalent.

SERVICE PROCEDURES—OUT OF VEHICLE

Page
Special Tools . .................................... 1-68
Specifications . ......................... ... ....... 1-67
Subassembly Overhaul ................. e 1-35
Torque Converter.......... e e 1-26

TRANSMISSION REMOVAL

(1) Remove transmission dipstick.

(2) Raise vehicle on hoist.

(3) Mark front and rear universal joints and axle
yokes for assembly reference.

(4) On Cherokee, Wagoneer and Truck models, re-
move parking brake cable jamnut and adjuster nut, re-
move clip attaching parking brake cable to crossmember
and pull cable out of crossmember.

(5) On Cherokee and Wagoneer models with low
range reduction unit, remove reduction unit shift lever
from shift shaft.

(6) On CJ and Truck models with low range reduc-

tion unit, disconnect shift rod at reduction unit shift
lever.

(7) Disconnect speedometer cable.

(8) Mark Emergency Drive control vacuum lines for
assembly reference and disconnect lines.

(9) Disconnect Emergency Drive indicator lamp
wire.

Page
Transmission Assembly. .. ........................... 1-58
Transmission Disassembly. . .......................... 1-26
Transmission Installation ............................ 1-26
TransmissionRemoval . ............................. 1-25

(10) Remove bolt attaching vacuum line routing
bracket to rear of transfer case.

(11) Disconnect detent solenoid wire at transmission
connecter.

(12) Remove starter.

(13) Remove transmission converter housing in-
spection cover.

(14) Mark torque converter and drive plate for as-
sembly reference.

(15) Remove torque converter-to-drive plate attach-
ing bolts.

(16) Remove rear support cushion-to-crossmember
attaching nuts.

(17) Support transmission using transmission jack.
Secure transmission to jack using safety chain.

(18) Remove rear crossmember.

(19) On all except six-cylinder CJ models, disconnect
exhaust pipe at exhaust manifold, disconnect exhaust
pipe at muffler and remove exhaust pipe. If equipped
with catalytic converter, disconnect exhaust pipe at con-
verter flange and remove pipe.
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(20) Remove spring clip and flat washer from trans-
mission shift rod trunnion, disengage trunnion at bell
crank and remove wave washer from trunnion.

(21) Remove spring clip attaching bellcrank to trans-
mission shift lever.

(22) Remove bolts attaching bellcrank bushing
bracket to frame and remove bellerank and bracket as
assembly.

(23) Disconnect front propeller shaft at transfer case
voke and secure shaft to frame using wire.

(24) Disconnect transmission oil cooler lines at
transmission fittings.

(25) Disconnect engine-to-modulator vacuum hose at
modulator.

(26) Position support stand under engine.

(27) Remove transmission filler tube.

(28) Remove converter housing-to-engine attaching
bolts.

(29) Move transmission rearward until it clears
crankshaft.

(30) Hold converter in position and lower transmis-
sion until it clears engine.

(31) If necessary, the following components can now
be serviced:

* Torque converter

¢ Oil pump and seal

® Engine core hole plugs
¢ Engine oil galley plugs

TRANSMISSION INSTALLATION

(1) Raise transmission and align torque converter
and drive plate using reference marks made during
transmission removal.

(2) Move transmission forward and manuever
transmission as necessary to align engine dowels with
converter housing dowel holes.

(3) Install two converter housing-to-engine lower
attaching bolts and tighten bolts alternately and evenly
to pull transmission into place against engine,

(4) Install remaining converter housing-to-engine
bolts and tighten bolts to 28 foot-pounds torque.

(5) Install transmission filler tube.

(6) Remove engine support stand.

(7) Connect vacuum hose to modulator.

(8) Connect transmission oil cooler lines to trans-
mission fittings.

(9) Connect front propeller shaft to transfer case
yoke and tighten universal joint U-bolts to 15 foot-
pounds torque.

(10) Mount bellerank and bracket assembly on frame
and install attaching bolts.

(11) Install bellerank-to-transmission shift lever re-
taining spring clip.

(12) Install exhaust pipe if removed.
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NOTE: If the vehicle is equipped with a catalytic con-
verter, the flange gasket surface must be cleaned thor-
oughly to prevent any exhaust leaks which could burn
out the gasket.

(13) Install rear crossmember.

(14) Remove transmission jack.

(15) Install rear support cushion-to-crossmember at-
taching nuts.

(16) Install torqu : converter-to-drive plate attaching
bolts.

(17) Install converter housing inspection cover.

(18) Install starter.

(19) Connect detent solenoid wire to transmission
connector.

(20) Install vacuum hose routing bracket attaching
bolt.

(21) Connect Emergency Drive indicator lamp wire
to switch.

(22) Connect Emergency Drive vacuum lines to
transfer case vacuum control.

(23) Connect speedometer cable.

(24) On Wagoneer and Cherokee models with reduc-
tion unit, install shift lever on reduction unit shift shaft.

(25) On CJ and Truck models with reduction unit,
connect shift rod to shift lever.

(26) On Wagoneer, Cherokee and Truck models, in-
sert parking brake cable through crossmember, install
retaining clip and install cable adjuster nut and jamnut.
Adjust parking brake as outlined in Section 9—Brakes.

(27) Install rear propeller shaft. Refer to alignment
reference marks made during shaft removal.

(28) Connect transmission shift rod adjuster trun-
nion to bellcrank and adjust linkage as outlined in this
section.

(29) Lower vehicle.

(30) Fill transmission to correct level using Jeep
Automatic Transmission Fluid, Dexron or equivalent.

(31) Road test vehicle to verify proper transmission
operation.

TORQUE CONVERTER

With the transmission removed and mounted on a
transmission jack, remove the torque converter by pull-
ing it straight out of the housing.

NOTE: It is not necessary to replace the converter
when a transmission malfunction has occurred unless
the converter has malfunctioned or is damaged. How-
ever, it is recommended that the transmission and con-
verter be properly cleaned, oil filter replaced and cooler
and cooler lines flushed after any problem that gener-
ates sludge, dirt, or chips.

TRANSMISSION DISASSEMBLY

(1) Remove transfer case.
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(2) Install Holding Fixture J-8763-01 on transmis-
sion case with modulator positioned on side of holding
fixture nearest bench.

CAUTION: Do not overtighten the holding fixture
clamp screw. This will bind the center support.

(3) Install fixture and transmission in Holding Tool
Base J-3289-20 with oil pan facing upward (fig. 7-5).

(4) Remove modulator attaching screw and
retainer.

(5) Remove modulator and O-ring seal from adapter
and remove adapter.

(6) Remove modulator valve.

TOOL
J-8763-01

Fig. 7-5 Transmission Mounted in Holding Fixture J-8763-01

Governor-0il Pan-0il Filter-Intake Pipe

Removal

(1) Remove governor cover attaching screws and
remove cover and gasket (fig. 7-6). Discard gasket.

(2) Remove governor assembly.

(3) Remove oil pan and gasket (fig. 7-7). Discard
gasket.

(4) Remove oil filter retainer holt and remove oil
filter and intake pipe (fig. 7-8). Discard filter.

(5) Remove intake pipe-to-case O-ring from intake
pipe or case. Discard O-ring.

Detent Roller and Spring-Control Valve-Governor Screen-
Governor Pipes

Removal

(1) Remove detent roller spring (fig. 7-9). Do not
remove detent solenoid bolits.
(2) Disconnect detent solenoid wire at electrical

connector. Fig. 7-8  Removing—Installing Oil Filter
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(3) Remove control valve attaching bolts and re-
move control valve and governor pipes (fig. 7-10).

CAUTION: Do not allow the manual valve to fall out
when removing the control valve.

(4) Remove governor screen from end of governor
pipe or governor pipe hole in case (fig. 7-11). Clean
screen in solvent and allow it to air dry.

(5) Remove governor pipes from control valve
assembly.

(6) Remove control valve-to-spacer gasket.

DETENT ROLLER
AND SPRING

438
S —

Fig. 7-9  Removing—Installing Detent Roller and Spring

CONTROL VALVE "’
ASSEMBLY

GOVERNOR PIPES (2)

.

Fig. 7-10 Removing Control Valve and Governor Pipes
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GOVERNOR

SCREEN

GOVERNOR FEED
PIPE HOLE

Fig. 7-11

Removing—Installing Governor Screen

Rear Servo

Removal

(1) Remove rear servo cover and gasket. Discard
gasket (fig. 7-12).

(2) Remove rear servo assembly (fig. 7-13).

(3) Remove rear servo accumulator spring from
case.

Selecting Rear Band Apply Pin

(1) Attach Fixtures J-21370-5 and J-21370-6 to
transmission case using rear servo cover attaching
screws (fig. 7-14). Tighten screws to 8 foot-pounds
torque.

NOTE: These fixtures will be used to determine the
correct rear band-apply pin. Band-apply pins are sup-
plied in three lengths to adjust rear servo operation.

(2) Apply 25 foot-pounds torque to Fixture J-21370
(fig. 7-14) and determine proper band-apply pin to be
used during transmission assembly as follows:

(a) If both steps .of J-21370-5 pin fixture are
below gauge surface, use longest pin which has three
identifying rings.

(b) If gauge surface is between steps, use me-
dium length pin which has two identifying rings.

(¢) If both steps are above gauge surface, use
short pin which has one identifying ring.

NOTE: The identifying rings are located on the band
lug-end of each pin.
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SERVO COVER

—

Fig. 7-14 Selecting Rear Band-Apply Pin

Detent Solenoid-Electrical Connector-Control Valve Spacer-
Front Servo

Removal

) (1) Remove detent solenoid and metal gasket. Dis-
Fig. 7-12 Removing—Installing Rear Servo Cover card gasket (fig. 7-15).
(2) Remove detent solenoid electrical connector and
O-ring seal (fig. 7-16).
(3) Remove control valve spacer plate and gasket.
REAR SERVO . (4)_ Remove six check balls from passages in case
(fig. 7-17).
(5) Remove front servo piston, washer, pin, retainer
and spring (fig. 7-18).

DETENT
SOLENOID

Fig. 7-13  Removing—Installing Rear Servo Fig. 7-15 Removing—Installing Detent Solenoid and Gasket
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Fig. 7-17 Control Valve Check Ball Location

SERVO
PISTON

SERVO
PIN

SPRING
RETAINER

RETAINER g

S NG

PISTO
SPRING

Fig. 7-18  Removing—Installing Front Servo Piston

J42447
ol
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Extension Housing and Rear Bearing

Removal

(1) Remove snap ring from output shaft sleeve.

(2) Remove gear.

(3) Remove output shaft sleeve-to-bearing snap
ring.

(4) Remove output shaft sleeve from bearing.

(5) Remove bearing-to-case extension snap ring and
remove bearing. Remove two seals if necessary.

(6) Remove extension housing (fig. 7-19).

(7) Inspect bearing, sleeve, splines, and snap ring
groove for damage.

BEARING
ASSEMBLY

,

GASKET

Jaz2a48

Fig. 7-19 Extension Housing and Rear Bearing

Measuring Front Unit End Play

(1) Remove one oil pump attaching bolt and washer
from 5 or 10 o’clock position on pump.

(2) Install 3/8—16 slide hammer bolt in bolt hole.

(3) Mount dial indicator on slide hammer bolt and
position indicator stylus so it contacts end of turbine
shaft (fig. 7-20).

(4) Push turbine shaft rearward.

(5) Move output shaft forward to remove front unit
end play.

(6) Insert screwdriver between case and rear gear
unit and pry gear unit and output shaft forward.

(7) Set dial indicator to zero.

(8) Pull turbine shaft forward and measure end
play. Front unit end play should be 0.003 to 0.024 inch.
Record reading for assembly reference.
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J42449

Fig. 7-20 Measuring Front Unit End Play

NOTE: The selective thrust washer that determines
front unit end play is located betiween the pump cover
and forward clutch housing. If ticreased or decreased
washer thickness is required to adjust end play to within
specifications, select the necessary thrust washer from
one of the following:

Front Unit End Play Thrust Washer Chart

Thickness Notches and/or
(Inch) Numeral
0.074 t0 0.078 None 1
0.082 to 0.086 1 Tat Side 2
0.090 to 0.094 2 Tabs Side 3
0.098 t0 0.102 1 Tab OD 4
0.106 t0 0.110 2 Tabs OD 5
0.114t0 0.118 3 Tabs OD 6

70519

NOTE: An oil-soaked washer will tend to discolor, so it
may be necessary to measure the existing washer in
order to determine the actual thickness.

0il Pump-Forward Clutch-Turbine Shaft-Direct Clutch

Removal

(1) Remove front seal from oil pump (fig. 7-21).

(2) Remove pump attaching bolts and washers.

(3) Install two 8/8—16 slide hammer bolts in
threaded holes in pump body at 5 and 10 o’clock
positions.

(4) Bump outward evenly with slide hammers and
remove pump (fig. 7-22).

(5) Remove and discard pump-to-case seal ring and
gasket.

(6) Remove forward clutch and turbine shaft (fig. 7-
23).

(7) Remove forward clutch hub to direct clutch
housing thrust washer if it did not come out with for-
ward clutch housing.

(8) Remove direct clutch (fig. 7-24).

AUTOMATIC TRANSMISSION 7-31

Fig. 7-21  Removing 0il Pump Seal

Fig. 7-22 Removing Qil Pump
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Fig. 7-24 Removing—Installing Direct Clutch

Manual Shaft and Parking Pawl

Removal

(1) Unthread jamnut retaining detent lever on man-
ual shaft.
(2) Remove manual shaft retaining pin (fig. 7-25).

CAUTION: Do not unthread the jamnut as it comes off
the manual shaft.
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(3) Remove jamnut, manual shaft, and seal.

(4) Remove manual shaft-to-case seal using
screwdriver.

(5) Remove parking actuator rod and detent lever
assembly.

(6) Remove parking bracket attaching screw and
remove bracket (fig. 7-26).

MANUAL DETENT LEVER
SHAFT ;

RETAINING
PIN

PARKING
PAWL
BRACKET

PARKING
PAWL

Fig. 7-26 Removing Parking Pawl Bracket

(7) Remove retainer spring from parking pawl shaft
(fig. 7-27).

(8) Remove parking pawl shaft cup plug. Insert
screwdriver between parking pawl shaft and case rib
and pry outward on shaft to remove plug (fig. 7-28).

(9) Remove parking pawl return spring, parking
pawl shaft, and parking pawl (fig. 7-29).
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Fig. 7-28 Removing Parking Paw! Shaft Cup Plug

Front Band and Sun Gear Shaft

Removal

(1) Remove front band aszemb « 7. 7-30).
(2) Remove sun gear shaft (fig 7-31:

Measuring Rear Unit End Play

(1) Install rod from Tool J-2511x in extension hous-
ing attaching bolt hole.

(2) Mount dial indicator on rod and position in-
dicator so stylus contacts end of vutput shaft (fig. 7-32).

J42458

Fig. 7-29 Removing Parking Pawl and Pawl Shaft

(3) Move output shaft inward and outward and
measure end play. End play should be 0.007 to 0.019
inch. Selective washer that determines rear unit end
play is steel washer with three lugs and is located be-
tween thrust washer and rear face of transmission case.
If different washer thickness is required to adjust end
play select it from following chart:

Rear Unit Thrust Washer Chart

Thickness Notches and/or
{Inch) Numeral
0.074 to 0.078 None 1
0.082 to 0.086 1 Tab Side 2
0.090 to 0.094 2 Tabs Side 3
0.098 to 0.102 1 Tab OD 4
0.106 to0 0.110 2 Tabs OD 5
0.114t0 0.118 3 Tabs OD 6
70519

Intermediate Clutch

Removal

(1) Remove center support-to-case retaing bolt us-
ing a 3/8, 12-point, thin wall deep socket (fig. 7-33).

(2) Remove intermediate clutch backing plate-to-
case snap ring.

(3) Remove intermediate clutch backing plate, three
composition clutch plates and three steel clutch plates
(fig. 7-34).
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Fig. 7-31

Removing Sun Gear Shaft

Center Support and Rear Band

Removal

(1) Remove center support to case snap ring (fig. 7-
35).
(2) Remove center support and gear unit from
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TOOL
J-25118

. 142461
3

Fig. 7-33  Removing—Installing Center Support Bolt

transmission case using Remover and Installer Tool J-
21795 and Slide Hammer J-25118 (fig. 7-36).

(3) Remove metal output shaft-to-case thrust
washer from rear of output shaft or from case,

(4) Place gear unit assembly, with output shaft fac-
ing downward, in hole in work bench and Holding Fix-
ture J-21364.

(5) Remove rear unit selective washer from trans-
mission case (fig. 7-37).

(6) Remove support-to-case spacer ring (fig. 7-37).

(7) Remove rear band (fig. 7-38).
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y J42464
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Fig. 7-35 Removing Center Support Snap Ring

‘\J<—-— TOOL J-25118

(]

TOOL J-21795 —— 5

/
J42465

Flg. 7-36  Removing Center Support and Gear Unit
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~. 0.040-INCH
-+ SPACER RING

Fig. 7-38 Removing Rear Band

SUBASSEMBLY OVERHAUL

Center Support and Gear Unit

(1) Lift and remove center support from gear unit
(fig. 7-39).

(2) Remove thrust washer located between center
support and reaction carrier (fig. 7-40).

(3) Remove center support-to-sun gear races and
thrust bearing.

(4) Remove reaction carrier and roller clutch from
output carrier as assembly (fig. 7-41).

(5) Remove front internal gear ring from output
carrier (fig. 7-41).

(6) Remove sun gear from output carrier (fig. 7-42).
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ROLLER
CLUTCH
ASSEMBLY

REACTION
CARRIER

SUN
GEAR

FRONT INTERNAL

OUTPUT GEAR RING

CARRIER
Ja2470

A
Fig. 7-41 Removing Reaction Carrier and Roller
Clutch from Output Carrier

J42468

NOTE: e
BLEED . ‘ 342471

ORIFICE
442469 Fig. 7-42 Remaving Sun Gear
Fig. 7-40 Removing—Installing Center Support Thrust Washer (8) Turn output carrier over.

(9) Remove snap ring retaining output shaft to out-

. put carrier.
(7) Remove plastic or metal thrust washer located (10) Reove shaft from carrier.

between reaction carrier and output carrier. (11) Remove output shaft-to-rear internal gear
NOTE: The plastic washer is factory installed only. thrust bearing and two races from rear internal gear
Service replacement washers are made of metal. and main shaft.
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(12) Remove rear internal gear and main shaft from
output carrier (fig. 7-43).

(13) Remove rear internal gear to sun gear thrust
bearing and two races from main shaft.

(14) Remove rear internal gear-to-main shaft snap
ring and remove gear from shaft (fig. 7-44).

Governor

All governor components, except the driven gear, are
select-fit components and are individually calibrated as-
semblies. The governor, including the driven gear, is
serviced as a complete assembly only. However, the
driven gear may be serviced separately if required.

In order to replace the driven gear, it is necessary to
disassemble the governor assembly.

NOTE: Disassembly may also become necessary if dirt
or foreign material has entered the governor causing
improper operation.

Disassembly

(1) Cut one end off each governor weight pin and
remove pins, thrust cap, weights and springs (fig. 7-45).

NOTE: The governor weights are interchangeable from
side to side and need not be idewtified.

(2) Remove governor valve from governor sleeve.
Do not damage valve.

Cleaning and Inspection

Wash all parts in clean solvent, air dry the parts and
blow out all passages using compressed air.

Inspect the governor sleeve for nicks, burrs, scoring,
or galling.

Check the governor sleeve for free operation in the
case bore.

Inspect the governor valve for nicks, burrs, scoring, or
galling.

Check the governor valve for free operation in the
governor sleeve bore. Inspect the governor driven gear
for nicks, burrs, or damage.

Check the governor driven gear for looseness on the
governor sleeve. The sleeve must be tight on the carrier.

Inspect the governor weight springs for distortion or
damage.

Check the governor weights for free operation in their
retainers.

Check the valve opening at entry using a feeler gauge.
Hold the governor so the weights are fully extended (fig.
7-46). Valve opening should be 0.020 inches minimum.

Check the valve opening at exhaust using a feeler
gauge. Hold the governor so the weights are fully retrac-
ted (fig. 7-47). Valve opening should be 0.020 inches
minimum.
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REAR INTERNAL
GEAR
N

MAIN SHAFT
——— 142472
Fig. 7-43 Removing Rear Internal Gear and Main

Shaft from Qutput Carrier

INTERNAL
GEAR

Ja2473

Fig. 7-44 Removing Main Shaft Snap Ring
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Fig. 7-45 Removing Governor Weight Pins

J43019

Fig. 7-46 Measuring Valve Opening at Entry

Governor Driven Gear Replacement

A governor driven gear and replacement pins are
available for service use.

The service package contains a nylon driven gear, two
governor weight retaining pins and a governor gear re-
tainer split pin. Gear replacement must be performed
carefully and in the following sequence:

(1) Remove split pin that retains governor gear on
governor sleeve using small punch (fig. 7-48).

(2) Support governor using 7/64-inch thick plates
installed in exhaust slots of governor sleeve (fig. 7-49).

(3) Mount assembled parts in arbor press and use
long punch to press gear out of sleeve.

(4) Clean chips from governor sleeve.

4

J43020

Fig. 7-47 Measuring Valve Opening at Exhaust

GOVERNOR

J42476

Fig. 7-48 Removing Governor Driven Gear Retaining Pin

(5) Support governor on 7/64-inch plates installed
in exhaust slots of sleeve.

(6) Insert replacement gear in sleeve.

(7) Press gear into sleeve using suitable size socket
until gear is nearly seated (fig. 7-49).

(8) Remove any chips that may have shaved off
gear hub and press gear inward until it bottoms on
shoulder of sleeve.
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7/64-INCH
PLATES

J43021

Fig. 7-49 Removing—Installing Governor Driven Gear

(9) Mark location of new pin hole in gear and sleeve.
Center punch gear and sleeve and mount gear and sleeve
in drill press.

NOTE: Locate the new pin hole 90° from the original
hole hole.

(10) Drill new hole through sleeve and gear using
1/8-inch drill.
(11) Install retaining pin through gear and sleeve.

(12) Wash governor assembly thoroughly to remove
chips.

Assembly

(1) Install governor valve in hore of governor sleeve
(fig. 7-50).

(2) Install weights and springs.

(3) Install thrust cap on governor sleeve.

GEAR
PIN

GOVERNOR SLEEVE DRIVEN
/ GEAR

PINS VALVE

Al 1?3 SPRINGS (2)
‘1' Mo \}/A/ ‘

> s

N

SECONDARY 'RIMARY
WEIGHT (2) WEIGHT (2)
J4247s5

Fig. 7-50 Governor Assembly
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(4) Align pin holes in thrust cap, governor weight
assemblies and governor sleeve and install replacement
pins. Crimp ends of pins to prevent them from falling
out.

(5) Check governor weight assemblies for free oper-
ation on pins and check governor valve for free operation
in sleeve,

Front Servo

NOTE: Do not remove the teflon oil seal ring from the
front servo piston unless the seal ring requires replace-
ment. Service oil seal rings are aluminum instead of
teflon.

CAUTION: The spring retainer, servo pin, retainer
ring, and servo piston are identical for 1971 through
1976 transmissions but are not interchangeable with
pre-1971 parts.

Inspection

Inspect the servo pin for damage.

Inspect the piston, oil seal ring and seal ring groove
for damage. Check for free movement of the ring in the
ring groove.

Inspect the piston for cracks or porosity and check the
fit of the servo pin in the piston (fig. 7-51).

TEFLON OIL SEAL RING

RETAINER RING

SERVO PIN
SERVO SPRING

SERVO PISTON

SPRING RETAINER

J43022

Fig. 7-51 Front Servo Assembly
Rear Servo and Accumliator

Disassembly

(1) Remove rear accumulator piston from rear
servo piston (fig. 7-52).

(2) Remove E-Ring retaining rear servo piston to
servo pin (fig. 7-53).

(3) Remove rear servo piston and seal from servo
pin (fig. 7-53).

(4) Remove washer, spring, and retainer.
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J4a2777

J42478

Fig. 7-53 Removing E-Ring Retainer

Inspection

NOTE: Do not remove the teflon oil seal rings from the
rear accumulator mston unless the oil seal rings require
replacement. If the teflon inner oil seal ring (small di-
ameter) requires replacement, use the aluminum oil seal
ring supplied in the service replacement kit. The depth
of the large diameter ring groove in the rear accumula-
tor piston s machined shallower to accept the large
teflon oil seal ring. If this ring requires replacement, use
only a teflon oil seal ring as a replacement.

Inspect the servo piston and piston oil grooves for
damage (fig. 7-54).

Check for free movement of the seal rings in the
piston grooves.

Check for free movement of the accumulator piston in
the servo piston.

Inspect the servo pin for scores or cracks.
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Inspect the accumulator and servo piston for cracks
and porosity.

Assembly

(1) Install spring retainer with cap facing down-
ward and install spring, and flat washer on servo pin
(fig. 7-54).

(2) Insert servo pin into bore of servo piston and
install E-Ring retainer.

(3) Install inner and outer oil rings on accumulator
piston if removed.

(4) Install accumulator piston in bore of servo
piston.

SERVO PISTON E-RING
RETAINER
ACCUMULATOR
PISTON

WASHER
SERVO SPRING

SPRING RING
RETAINER
SERVO PIN

J43023

Fig. 7-54 Rear Servo and Accumulator Assembly
Control Valve

Disassembly

(1) Position control valve assembly so transmission
mating surface is facing upward.

(2) Remove manual valve from upper bore.

(3) Remove accumulator piston retaining ring using
Tool J-22269-01 (fig. 7-55).

(4) Remove accumulator piston and spring (fig. 7-
56).

(5) Remove retaining pin, at right side of valve body
and remove 1-2 bushing, 1-2 regulator valve, 1-2 regu-
lator spring, 1-2 detent valve, and 1-2 valve (fig. 7-57).

(6) Remove retaining pin from next bore. Remove 2-
3 bushing, 2-3 valve spring (if equipped), 2-3 modulator
valve, 2-3 spring, and 2-3 valve (fig. 7-58).

(7) Remove retaining pin from next bore and re-
move bore plug, 3-2 spring, spacer, and 3-2 valve (fig. 7-
58).

(8) Remove retaining pin, bore plug detent valve,
detent regulator, detent spring, and spacer from upper
bore in opposite side of valve body.

(9) Remove retaining pin from next bore and re-
move bore plug, 1-2 accumulator valve and 1-2 accu-
mulator primary spring (fig. 7-57).
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SPRING
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J42481

Fig. 7-56  Accumulator Piston and Spring

NOTE: The 1-2 accumulator primary spring is not used
in CJ models with six-cylinder engine.

Inspection

Wash all components thoroughly in clean solvent and
dry using compressed air.

J42483

Fig. 7-57 Detent and Regulator Valve

Inspect all valves for scoring, cracks, and for free
movement in their bores.

Inspect all bushings for cracks, scratches, or
distortion.

Inspect the valve body for cracks or scored bores.

Check all springs for distortion or collapsed coils.

Assembly

(1) Install front accumulator spring and piston (fig.
7-52).

(2) Install spring and piston. Install Tool J-22269-
01, compress piston and install E-ring retainer (fig. 7-
55).

(3) Install 1-2 accumulator primary spring (if
equipped) and install 1-2 accumulator valve (stem end
out) in lower left bore.

(4) Install bore plug.

(5) Install grooved retaining pin from cast surface
side of control valve, with grooves entering pin hole last.
Tap pin with hammer until flush with cast surface.

(6) Install detent spring and spacer in next bore.

(7) Compress spring and retain spring and spacer
using small screwdriver (fig. 7-57).

(8) Insert detent regulator valve, wide land first;
then install detent valve, narrow land first.

(9) Install bore plug with cup end facing outward
(fig. 7-58).

(10) Push plug inward to compress spring, install
bore plug pin and remove screwdriver.

(11) Insert 3-2 valve, 3-2 valve spring, spacer, and
bore plug (cup end out) in lower right-hand bore. Push
plug into control valve to compress spring and install
retaining pin.

(12) Install 2-3 shift valve (stem end out) and 3-2
spring into next bore.

(13) Insert 2-3 modulator control valve in bushing
and install both parts in valve bore.
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(14) Install 2-3 shift control valve spring, compress
spring and install retaining pin.

(15) Install 1-2 shift valve (stem end out) in next
bore.

(16) Install 1-2 regulator valve, 1-2 regulator valve
spring and detent valve in bushing.

(17) Align spring in bore of detent control valve and
install parts in valve bore.

(18) Press bushing into control valve to compress
spring, and install retaining pin.

(19) Install manual valve with detent pin groove fac-
ing to right.

0il Pump

Disassembly

(1) Mount oil pump assembly in Adapter J-21364
and into hole in work bench.

(2) Compress pressure boost valve bushing against
pressure regulator spring and remove snap ring from
pump cover (fig. 7-59).

(3) Remove pressure boost valve bushing and valve
and remove pressure regulator spring from pump cover.

(4) Remove spring retainer washer, pressure regu-
lator spacer (if equipped) and pressure regulator valve.

(5) Remove pump cover attaching bolts and remove
cover from pump body.:

(6) Remove retaining pin and bore plug from pres-
sure regulator bore in pump cover (fig. 7-60).

@) QE @
ﬂCD 000 c—— smmmmTTm
i
1. Control Valve 10. 2-3 Spring
2. Manual Valve 11. 2-3 Modulator Valve
3. Retaining Pin 12. 2-3 Valve Spring
4. 1-2 Bushing (Not used in CJ with Six-
5. 1-2 Regulator Valve Cylinder Engine)
6. 1-2 Regulator Spring 13. 2-3 Bushing
7. 1-2 Detent Valve 14. Retaining Pin
8. 1-2 Vaive 15. Retaining Pin
9. 2-3 Valve 16. Bore Plug
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(7) Remove oil rings and thrust washer from pump
cover (fig. 7-569).

(8) Mark oil pump drive and driven gears for assem-
bly alignment reference and remove gears (fig. 7-61).

Inspection

CAUTION: The solid-type pressure regulator valve
does not contain oil holes and an orifice cup plug like
earlier-type pressure regulator valves. The solid style
valve must only be used in pump covers that have a
squared off pressure regulator boss at the pressure
boost bushing end of the cover (fig. 7-4). The earlier-type
pressure valve with the oil holes and orifice cup plug will
be used to service either type pump cover.

Inspect the drive gear, driven gear, gear pocket, and
crescent for scoring, galling, or other damage.

Position the pump gears in the pump body and check
pump body face-to-gear clearance. Clearance should be
0.0008 to 0.0035 inch (fig. 7-62).

Check the face of the pump body for scores or nicks.
Inspect the oil passages. Check for damaged cover bolt
attaching threads. Check surface flatness of the pump
body face and check the bushing for scores or nicks (fig.
7-63).

Inspect the pump attaching bolts for damage and re-
place as necessary.

17. 3-2 Spring 24. Retaining Pin
18. Spacer 25. Bore Plug
19. 3-2 Valve 26. Detent Valve
20. 1-2 Accumulator Primary 27. Detent Regulator
Spring (Not used in any model 28. Spacer
with Six-Cylinder Engine) 29. Detent Spring
21. 1-2 Accumulator Valve
22. Bore Plug
23. Retaining Pin 42482

Fig. 7-58 Gontrol Valve Assembly
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Fig. 7-59  Oil Pump Cover Assemhly
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Fig. 7-60 Pressure Regulator Plug and Retaining Pin

Inspect surface flatness of the pump cover face. Check
for scores or chips in the pressure regulator bore and be
sure all passages are open and not interconnected. Check
for scoring or damage at the pump gear face. Inspect the
stator shaft for damaged splines or scored bushings.
Inspect the oil ring grooves for damage or wear. Inspect
the selective thrust washer face for wear or damage and
inspect the pressure regulator and boost valve for free
travel through the pump cover bore.

Inspect the pump cover for open 1/8-inch breather
hole (fig. 7-64).

Inspect the oil rings for damage or wear.

NOTE: All service replacement pump cover oil seal
rings are hook-type cast iron.
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Fig. 7-61 Removing—Installing Pump Gears

J42489

B e

Fig. 7-62 Checking Pump Body Face-to-Gear Clsarance

Assembly

(1) Install drive and driven gears in pump body
with alignment marks facing upward (fig. 7-61).

NOTE: Position the drive gear with the drive tangs
facing upward.

(2) Protect stator shaft and clamp pump cover in
vise.

(3) Insert spacer(s), if used, spring retainer washer
and spring in pressure regulator bore of pump cover (fig.
7-59).

(4) Install pressure regulator valve, stem end first,
from opposite end of bore.
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Fig. 7-64 Pump Cover Oil Passage
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(5) Install boost valve in bushing, stem end out, and
install valve and bushing in pump cover.

(6) Compress bushing against spring and install re-
taining snap ring.

(7) Install pressure regulator valve bore plug at op-
posite end of bore and install retaining pin.

(8) Install selective thrust washer over pump cover
delivery sleeve.

(9) Install oil seal rings if removed.

NOTE: If teflon rings are reused, be sure the slit ends
are assembled in the same relation as cut (fig. 7-65).

WRONG

RIGHT

443025

Fig. 7-65 Corract Ring Installation

(10) Install pump cover on pump body and install
attaching bolts.

NOTE: Do not tighten the bolts completely. Leave the
bolts one turn loose at this time.

(11) Place pump Aligning Strap J-21368 over assem-
bled pump body and cover and tighten strap (fig. 7-66).

(12) Tighten pump cover bolts to 15 to 20 foot-pounds
torque.

(13) Remove Aligning Strap J-21368 and install
pump-to-transmission case O-ring oil seal in pump.

Forward Clutch

Disassembly

(1) Place forward clutch and turbine shaft in hole in
bench and remove snap ring which retains forward
clutch housing to direct clutch hub (fig. 7-67).

(2) Remove clutch hub from housing.

(3) Remove forward clutch hub and thrust washers
(fig. 7-68).

(4) Remove four composition-faced and four steel
clutch plates.

(5) Mount forward clutch and turbine shaft in arbor
press, and press turbine shaft out of clutch housing (fig.
7-69).
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Fig. 7-67 Removing Forward Clutch Housing Snap Ring

(6) Compress spring retainer using Clutch Spring
Compressor J-25148 and arbor press, and remove snap
ring which fastens spring retainer to clutch piston.

(7) Remove snap ring, spring retainer, and 16 clutch
release springs.

NOTE: Keep springs separate trom direct clutch re-
lease springs.

(8) Remove forward clutch piston.
(9) Remove clutch inner and outer piston seals (fig.
7-70).

THRUST
WASHERS

J42492

Fig. 7-68 Removing Hub and Thrust Washers from
Forward Clutch Assembly

J42493

Fig. 7-69 Pressing Turbine Shaft Qut 0f Forward Clutch Housing

b

NOTE: Production-built transmissions use a direct
clutch piston without a check ball. The forward and
direct clutch pistons are similar in appearance. Be sure
the forward clutch piston is identified during dis-
assembly so it will be installed correctly.: Also, the pro-
duction-built forward clutch piston will be aluminum or
stamped steel.

(10) Remove center piston seal from forward clutch
housing (fig. 7-71).
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J42494

e

J42495

Fig. 7-71 Installing Forward Clutch Housing Center Piston Seal

Inspection

Inspect composition-faced and steel clutch plates for
burning, scoring, or wear.

Inspect the 16 cluteh springs for collapsed coils or
signs of distortion.

Inspect the direct clutch hub and forward clutch hub
for worn splines, restricted lubrication holes or scored
thrust faces.

Inspect the clutch piston for cracks and porosity and
inspect the clutch housing for wear, scoring, restricted
oil passages and for free operation of the check ball.

Inspect the turbine shaft for open lubrication pas-
sages at each end, damaged splines or damaged bushing
journals and for cracks or distortion.

NOTE: The turbine shaft and clutch housing are serv-
iced separately. The shaft may be removed from the
housing by using a suitable size bolt in an arbor press
(fig. 7-69).

Assembly

NOTE: Apply automatic transmassion fluid to all seals
and clutch plates before assembly.
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(1) Install inner and outer oil seals on clutch piston
with seal lips facing away from spring pockets (fig. 7-
70).

(2) Install center seal in clutch housing with lip
facing upward (fig. 7-71).

(3) Place Seal Protector Tool J-21362 over clutch
hub and install outer clutch Piston Seal Protector Tool
J-21049 in clutch housing. Assemble piston and housing,
and rotate piston in housing until seated (fig. 7-72).

(4) Install 16 clutch release springs in piston pock-
ets, and place spring retainer over springs.

NOTE: Be sure the clutch release springs are straight.
If necessary, straighten the springs using small
screwdriver.

" TooL
3-21362

e

J-21049

J42497

Fig. 7-72 Installing Forward Clutch Piston

(5) Compress springs using Clutch Spring Com-
pressor J-25148 and arbor press and install spring re-
tainer-to-piston snap ring.

(6) Press short-spline end of turbine shaft into for-
ward clutch housing using arbor press if shaft was
removed.

(7) Place thrust washers on forward clutch hub. Be
sure bronze washer is installed on side of hub facing
forward clutch housing. Use petroleum jelly to retain
washers.

(8) Install hub and washers in clutch housing (fig. 7-
73).

(9) Install four composition-faced, three flat steel,
and one waved steel clutch plate (plate with U-notches)
in clutch housing. Install waved steel plate first, then
alternately install composition-faced plates and flat
steel plates (fig. 7-74 and 7-75).

CAUTION: Do not confuse the flat steel clutch plate
(plate with V-notch) with the waved steel clutch plate
(plate with U-notch) (fig. 7-76).
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Fig. 7-73 Installing Forward Clutch Hub and Washers
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Fig. 7-74 Forward Clutch Assembly

NOTE: Radially grooved composition-faced clutch
plates are installed at the factory only. All service com-
position-faced plates harve a smooth surface
configuration.

(10) Install direct clutch hub in cluteh housing and
install retaining snap ring (fig. 7-67).

(11) Install forward clutch assembly on delivery
sleeve of oil pump, and apply compressed air to check
clutch operation (fig. 7-77).

Direct Clutch and Intermediate Roller Clutch

Disassembly

(1) Remove snap ring attaching intermediate clutch
retainer to direct clutch housing (fig. 7-78).

J42499

Fig. 7-75 Installing Forward Clufch Plates

(2) Remove retainer, intermediate clutch outer
race, and intermediate roller clutch (fig. 7-79).

(3) Remove snap ring attaching backing plate to
direct clutch housing (fig. 7-80).

(4) Remove backing plate, composition-faced and
steel clutch plates (fig. 7-81).

(5) Using Clutch Spring Compressor Tool J-25149
and arbor press, compress spring retainer and remove
snap ring attaching spring retainer to direct clutch
housing.

(6) Remove spring retainer, release springs, and
piston (fig. 7-82).

NOTE: Production-built transmissions use a direct
clutch piston without a check ball. The forward and
direct clutch pistons are similar in appearance. Be sure
the direct clutch piston is identified during disassembly
so it will be installed correctly. The service replacement
direct clutch piston contains a check ball. Also, the pro-
duction-built direct clutch piston will be aluminum or
stamped steel.

(7) Remove outer seal and inner seal from piston
(fig. 7-79).
(8) Remove center seal from direct clutch housing.
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Fig. 7-76  Clutch Plate Identification

J42502

Fig. 7-77 Checking Forward Clutch Operation

Inspection

Inspect the roller clutch for damaged rollers and in-
spect the inner cam and outer races (inner cam on clutch
housing) for scratches or wear.

J42501

Fig. 7-78 Removing Intermediate Roller Clutch Snap Ring

Inspect the direct clutch housing for cracks, wear,
restricted oil passages, or wear of the clutch plate drive
lugs.

Inspect the composition-faced and steel plates for
signs of wear or burning. Inspect the backing plate for
scratches or other damage. Inspect the piston for cracks
and for free operation of the check ball. Inspect the
springs for distortion or signs of collapse.
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INTERMEDIATE
INTERMEDIATE CLUTCH
DIRECT CLUTCH ROLLER RETAINER
PISTON RELEASE DIRECT DIRECT CLUTCH
SPRINGS CLUTCH CLUTCH O
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! \ RING
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N DIRECT CLUTCH
Q CLUTCH OUTER
HOUSING RACE
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DIRECT DIRECT RACE
CLUTCH CLUTCH ASSEMBLY
DIRECT CLUTCH OUTER CENTER
SPRING RETAINER SEAL SEAL J42504

Fig. 7-79 Intermediate Roller Clutch and Direct Clutch Components

J42505

Fig. 7-80 Removing Direct Clutch Snap Ring

142506

Fig. 7-81 Direct Clutch Housing Assembly

NOTE: Ifone or more of these springs require replace-
ment, discard all of them and install 16 service replace-
ment springs.

Assembly

(1) Apply automatic transmission fluid to all seals
and clutch plates.

J42507

Fig. 7-82 Remaving Piston from Direct Clutch Housing

CAUTION: Be sure the clutch piston is equipped with
a check ball.

(2) Install inner seal on piston with lip of seal facing
away from spring pockets (fig. 7-83).

(3) Install outer seal on piston with lip facing away
from spring pocket (fig. 7-84).

(4) Install center seal in clutch housing with lip of
seal facing upward (fig . 7-85).

CAUTION: A check ball is used in the direct clutch
housing (fig. 7-86). If the housing requires replacement
and the replacement housing does not contain a check
ball, replace the direct clutch piston with a service pis-
ton which has u check ball.

(5) Place Inner Seal Protector J-21362 and Outer
Seal Protector J-21409 over hub and clutch housing.

(6) Install direct clutch piston in housing with ro-
tating motion (fig. 7-87).
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J42508

Fig. 7-83 Installing Inner Seal on Direct Clutch Piston

BALL CHECK 142509

Fig. 7-84 Installing Outer Seal on Direct Clutch Piston

J42510

Fig. 7-85 Installing Center Seal in Direct Clutch Housing

(7) Place 14 release springs in recesses of piston and
install spring retainer over springs (fig. 7-79).

(8) Compress springs using Spring Compressor J-
25149 and arbor press and install retaining snap ring.

NOTE: Be sure the clutch release springs are straight.
If necessary, straighten the springs using a small
screwdriver.

DIRECT
CLUTCH

HOUSING 142026

J42497

Fig. 7-87 Installing Direct Clutch Piston in Housing

(9) Install waved steel and composition-faced clutch
plates. Start with waved steel plate and alternately in-
stall remaining composition-faced and flat steel plates
(fig. 7-88). Refer to specifications for plate useage.

NOTE: All direct clutch flat steel plates are 0.0195 inch
thick.

(10) Install backing plate in clutch housing and in-
stall retaining snap ring (fig. 7-81).

(11) Install rollers in cage by compressing energizing
spring with forefinger and inserting rollers from outer

side of cage.
(12) Install clutch roller and outer race on housing

using clockwise rotary motion (fig. 7-89 and 7-90).

NOTE: When installed, outer race should not turn
counterclockwise.
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DIRECT CLUTCH
HOUSING AND
CAM ASSEMBLY

INTERMEDIATE CLUTCH
ROLLER ASSEMBLY

J4a2513

Fig. 7-89 Installing Roller Clutch

(13) Install retainer over intermediate clutch roller
components (fig. 7-91) and install snap ring.

(14) Install direct clutch assembly on center support
assembly and apply compressed air to check direct
cluteh operation (fig. 7-92).

NOTE: Apply air through the left »il feed hole only to
actuate the clutch piston. If air is applied through the
reverse passage (right oil feed hole) it will escape from
the direct clutch passage. This is considered normal.
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INTERMEDIATE CLUTCH
OUTER RACE

ROLLER
ASSEMBLY

i Ja2514

Fig. 7-90 Installing Outer Race

J426515

Fig. 7-91 Installing Retainer

J42516

Y

Fig. 7-92 Checking Direct Clutch Operation
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Center Support

Disassembly
(1) Remove four oil seal rings (fig. 7-93).

NOTE: All service replacement rings are hook-type
cast iron.

(2) Compress spring retainer to center support as-
sembly, remove snap ring, and carefully release pres-
sure on spring retainer.

(3) Remove spring retainer, three release springs,
intermediate clutch spring guide and piston.

(4) Remove inner and outer seals from intermediate
clutch piston.

NOTE: Do not remove the three screws attaching the
roller clutch inner race to the center support.

!nspection

Inspect the roller clutch inner race (on center support)
for scratches or indentations and be sure the lubrication
hole is open.

NOTE: Also be sure the constant bleed plug orifice
(approximately 0.020-inch diameter) is open (fig. 7-40).

Check the clutch piston oil ring grooves for damage.
Using compressed air check the oil passages to be sure
they are not interconnected. Inspect the piston sealing
surfaces for scratches, inspect the piston seal grooves
for nicks or other damage and inspect the piston for
cracks.

Inspect the release springs for cracks, fatigue, and
distortion.

Inspect the support-to-case spacer for burrs or raised
edges. Remove any burrs using an oilstone or fine sand-
paper. Inspect the oil rings for damage.

INTERMEDIATE

Assembly

(1) Install inner seal on intermediate clutch piston,
with lip of seal facing away from spring pocket (fig. 7-
94).

INTERMEDIATE
CLUTCH PISTON

CLUTCH

INNER SEAL
J42518

Fig. 7-94 Installing Inner Seal on Intermediate Clutch Piston

(2) Install outer seal on piston with lip of seal facing
away from spring pocket (fig. 7-95).

(3) Place Inner Seal Protector J-21363 on hub of
center support.

(4) Install intermediate clutch piston on center sup-
port. Index spring pockets of piston with cored areas of
center support (fig. 7-96). “Wipe” outer seal lip with
smooth screwdriver blade to install.

(5) Install spring guide (fig. 7-97).

(6) Install three release springs in spring holes of
spring guide (fig. 7-98). Space springs equally.

(7) Place spring retainer over springs (fig. 7-99).

INTERMEDIATE

CLUTCH
oIL CLUTCH INNER
SPRING
SEAL SEAL CENTER
RINGS RETAINER
INTERMEDIATE SUPPORT THRUST
CLUTCH WASHER
RELEASE ROLLER
SPRINGS ASSEMBLY
& i
% A" Wi
i .
) SUP
INTERMEDIATE \ INTERMEDIATE T‘; PORT
RING CLUTCH INTERMEDIATE CLUTCH o sE
SPRING CLUTCH OUTER SPAGE
GUIDE PISTON SEAL Ja2517

Fig. 7-93

Center Support Components
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~ INTERMEDIATE
- CLUTCH PISTON

CLUTCH
OUTER
SEAL 142519

Fig. 7-95 Installing Outer Seal on Intermediate Clutch Piston

CLUTCH
PISTON

TOOL
J-21363

CENTER™ %N
SUPPORT

J42520

Fig. 7-96 Installing Intermediate Clutch Piston

INTERMEDIATE CLUTCH
SPRING GUIDE

Fig. 7-97 Instailing Spring Guide

(8) Compress spring retainer to center support as-
sembly and install snap ring (fig. 7-100).

(9) Install four oil rings on center support
assembly.
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INTERMEDIATE CLUTCH
RELEASE SPRING (3)

4

442522

Fig. 7-98 Installing Intermediate Clutch Release Springs

e

SPRING RETAINER

342623

Fig. 7-99 Installing Spring Retainer

NOTE: If teflon rings are reused, be sure the split ends
are assembled in the same relation as cut (fig. 7-65).

(10) Check operation intermediate clutch operation
using compressed air (fig. 7-101).

Reaction Carrier, Roller Clutch, and Output Carrier

Inspection

NOTE: If the reaction carrier has a spacer ring in an
undercut at the the bottom of the roller cam ramps,
imspect it for damage (fig. 7-102).
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342624

442625

Fig. 7-101 Checking Intermediate Clutch Operation

REACTION
CARRIER

SPACER RING Ja3027

Fig. 7-102 Reaction Carrier Spacer Ring
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NOTE: The reaction carrier with the undercut and spa-
cer ring is used optionally and interchangeably with the
reaction carrier which does not have an undercut and
spacer ring.

Inspect the band surface of the reaction carrier for
burning or scoring.

Inspect the roller clutch outer race for scoring or
wear.

Inspect the thrust washer surfaces for signs of scoring
or wear. Inspect the roller clutch for damaged com-
ponents. Inspect the roller clutch cage and retaining
spring for damage. Inspect the front internal gear ring
for chipping or flaking and inspect the carrier bushing
for damage.

NOTE: If the bushing is damaged, the reaction carrier
must be replaced.

Inspect the reaction carrier pinions for damage, rough
bearings, or excessive tilt. Check pinion end play. Pinion
end play should be 0.009 to 0.024 inch (fig. 7-103). Inspect
the front internal gear (output carrier) for damaged
teeth.

J42526

Fig. 7-103 Checking Pinion End Play

Inspect the output carrier pinions for damage, rough
bearings, or excessive tilt and check pinion end play.
Pinion end play should be 0.009 to 0.024 inch (fig. 7-104).
Inspect the parking pawl lugs for cracks or damage and
inspect the output locating splines for damage.

Reaction and Output Carrier Pinion Pin Replacement

(1) Position and support carrier assembly on front
face.

(2) Using 1/2-inch diameter drill, remove stake
marks from end of pinion pin(s) to be replaced. This will
reduce probability of cracking carrier when pinion pins
are pressed out.

CAUTION: Do not allow the drill to remove any stock

from the carrier as this will weaken the part.
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J42527

Fig. 7-104  Checking Output Carrier Pinion End Play

(3) Press pinion pins out of carrier using tapered
punch (fig. 7-105).

(4) Remove pinions, thrust washers, and roller
needle bearings (fig. 7-106).

(5) Inspect thrust faces of pinion pockets in carrier
for burrs. Remove any burrs using crocus cloth.

(6) Install 18 needle bearings in each pinion gear.
Use petroleum jelly to retain bearings and use pinion pin
as guide (fig. 7-106).

(7) Place one steel and one bronze washer on each
side of pinion. Install steel washers first. Use petroleum
jelly to retain washers.

(8) Install pinion assembly in carrier, and install a
pilot shaft through rear face of assembly to hold parts in
place.

(9) Press pinion pin(s) in place while rotating pinion
from front. Be sure headed end of pin is flush with or
below face of carrier (fig. 7-107).

J42528

Fig. 7-105 Removing Pinion Pins

142520

Fig. 7-106 Pinion Gear assemhly

PINION PIN

J42530

Fig. 7-107 Installing Pinion Pin

NOTE: Headed end of pin must face upward when pin
is pressed into carrier.

(10) Install large punch in bench vise to serve as
anvil and stake opposite end of pinion pin in three places
(fig. 7-108).

NOTE: Both ends of the pin must be below the face of
the carrier or interference may occur.

Output Shaft

Inspaction

Inspect the bearing and thrust washer surfaces for
damage, the governor drive gear for rough or damaged
teeth, the splines for damage, and the drive lugs for
damage. Inspect bushing for wear or galling.
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J42531

Fig. 7-108 Staking Pinion Pin
Rear Internal Gear

Inspaction

Inspect the gear for cracks, the gear teeth for damage
or wear, and the splines for damage.

Sun Gear and Shaft

{nspection

Inspect the gear teeth for damage or wear and check
the splines for damage. Be sure that the oil lubrication
hole is not restricted.

Inspect the shaft for cracks or splits, the splines for
damage, and the bushing journals for damage. Inspect
bushing for scoring or galling. Be sure that oil lubri-
cation hole is not clogged.

Main Shaft

Inspection

Inspect the shaft for cracks or distortion, the splines
for damage, the bushing journals for damage, and the
snap ring groove for damage. Be sure the oil lubrication
holes are open.

Front and Rear Band

inspection

Inspect the lining for cracks, flaking, burning, or loos-
eness. Check the band for cracks or distortion and check

4

the end of the band for damage at the anchor lugs or
apply lugs.

Extension Housing

Inspect the housing for cracks or porosity and inspect
the gasket mounting face for damage or flatness.

Inspect the ball bearing. If necessary, remove the
bearing from the extension housing.

NOTE: Although the bearing is not a press-fit in the
extension housing, it may be necessary to remove the
bearing using a brass drift and hammer.

Install the ball bearing assembly from the rear of the
case extension with the snap ring groove side facing out.
It may be necessary to tap the bearing outer race with a
rubber mallet to install it.

Modulator and Valve

Inspection

Check for vacuum diaphragm leaks by turning the
modulator so the vacuum line stem points downward. If
transmission fluid comes out, the vacuum diaphragm is
leaking and the modulator must be replaced.

Gasoline or water vapor may settle in the vacuum side
of the modulator. If vapor is found without the presence
of oil, the modulator should not be replaced.

Inspect the modulator for any signs of ‘bending or
distortion (fig. 7-109).

Inspect the reaction lever and O-ring seal seat for
damage (fig. 7-110 and 7-111).

Apply suction to the vacuum tube and check for dia-
phragm leaks.

Check the modulator bellows plunger. The plunger is
under a pressure of 16 pounds. If the bellows are dam-
aged, the plunger will have very little pressure on it.

Inspect the modulator valve for nicks or damage.
However, note that the second spool on the small end of
the valve has a flat spot machined on it. The flat spot
allows a slight bleed and permits some oil to bypass.

ADAPTER
MODULATOR

REACTION LEVER

J42532

Fig. 7-109 Modulator Assembly
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MODULATOR

J42533

Fig. 7-110  Modulator 0-Ring and Vaive

J42534

Fig. 7-111

Installing Modulator Reaction Lever

This results in a more constant line pressure and pro-
duces smoother shifts.

Check for smooth movement of the valve in the case
bore.

Manual and Parking Linkage

Inspection

Inspect the parking actuator rod for cracks or broken
spring retainer lugs (fig. 7-112).

Inspect parking brake actuator spring for damage.
Inspect the actuator for a free fit on the actuator rod.

Inspect the parking pawl for cracks or wear and in-
spect the pawl shaft for damaged retainer grooves. In-
spect the pawl return spring for deformed coils or coil
ends.

Inspect the manual shaft for damaged threads or a
loose lever.

Inspect the inside detent lever for cracks or a loose
pin.

Inspect the parking pawl bracket for cracks or wear.

Inspect the detent roller and spring assembly for
damage.
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(]

443028

Fig. 7-112 Manual and Parking Linkage

Transmission Case

Inspection

Inspect the case for cracks, porosity, or interconnected
or restricted oil passages (fig. 7-113).

Check for good retention of the band anchor pins.

Inspect all threaded holes for thread damage. Inspect
the intermediate clutch driven plate lugs for damage or
signs of wear and inspect the two snap ring grooves for
damage.

Inspect the governor and modulator bores for
scratches or scoring.

Inspect the intermediate clutch cup plug (inside case)
for good staking and sealing (fig. 7-114).

Inspect the case bushing for wear or galling.

NOTE: If the case requires replacement, be sure to
remove the center support-to-case spacer from the exist-
g case and install it in the replacement case. In addi-
ton, if a replacement case is required, be sure to remove
the nameplate from the existing case and transfer it to
the replacement case. Attach the nameplate to the re-
placement case using the truss head-type screws sup-
plied with the service replacement case.

Torque Converter

Inspection

Check the hub surfaces for scoring or wear and check
the drive lugs for damage.
Check the torque converter housing for leaks as
follows:
(1) Install and tighten Leak Detecting Fixture J-
21369 on torque converter housing (fig. 7-115).
(2) Apply 90 psi air pressure to fixture.
(3) Submerge housing in water and check for leaks.
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Fig. 7-113  Transmission Gase Passages

LINE . DRIVE
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L

INTERMEDIATE CLUTCHg VENT]
/ CUP PLUG

443030

Fig. 7-114 Intermediate Clutch Cup Plug Location

TRANSMISSION ASSEMBLY

NOTE: When assembling the transmission and sub-
assembly wunits, lubricate all bushings, bearings and
bearing thrust surfaces with transmaission fluid and lub-
ricate both sides of all thrust washers with petroleum
Jelly.

Gear Unit

(1) Insert rear spline of main shaft into rear inter-
nal gear and install snap ring (fig. 7-116).

TOOL J-21369

Fig. 7-115  Air Checking The Torque Converter

(2) Install sun gear-to-internal gear bearing races
and thrust bearings against inner face of rear internal
gear as follows:

(a) Coat bearings and washers with petroleum

jelly. (b) Install large bearing race against internal

gear with flange facing forward or upward (fig. 7-117).

(c) Install thrust bearing in race and place
small race against bearing with inner flange facing into
bearing, or downward.
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Fig. 7-116  Planetary Gear Assembly

J42538

Fig. 7-117 Installing Thrust Bearing and Bearing Races On Main Shaft

(3) Install output carrier over main shaft and mesh ,
carrier pinions with rear internal gear.

(4) Position assembled components so that main {
shaft extends downward through hole in bench and rear
surface of rear internal gear faces upward.

(5) Install rear internal gear-to-output shaft races
and thrust bearing (fig. 7-118). Use petroleum jelly to
retain parts.

(6) Place small race against internal gear with cen-
ter flange facing upward.

(7) Install thrust bearing in race and place large
race over small race, with outer flange of race cupped

Fig. 7-118  Install

%

ing Rear Internal Thrust Bearing and Bearing Races

over bearing.

(8) Install output shaft in output carrier assembly
(fig. 7-119).

(9) Install shaft-to-carrier snap ring (fig. 7-116).
(10) Position and support assembled components so
that output shaft extends downward.
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' J42540

Fig. 7-119 Installing Output Shaft in Output Carrier

(11) Install reaction carrier-to-output carrier thrust
washer on output carrier with washer tabs facing down-
ward and located in corresponding pockets of carrier.
Use petroleum jelly to retain parts.

NOTE: Service replacement washers are metal.

(12) Install sun gear in output carrier, with chamfer
facing downward, and mesh sun gear with planet pinion
gears. ’

(18) Install front internal gear ring on output carrier
(fig. 7-120).

(14) Install reaction carrier assembly on output car-
rier and ring, so that output carrier planet pinion gears
mesh with sun gear (fig. 7-121).

NOTE: When a replacement output or reaction carrier
is being installed and the front internal gear ring pre-
vents installation of either carrier, it will be necessary to
mstall a service replacement front internal gear ring.

(15) Install center support-to-sun gear thrust bear-

ing and races as follows:

(a) Coat bearings and races with petroleum
jelly. 3

(b) Install large race over main shaft with cen-
ter flange of race facing upward and seat race against
sun gear.

(c) Install thrust bearing over race and seat
remaining race with center flange facing upward on
washer (fig. 7-120).

4

Fig. 7-120 Installing Front Internal Gear Ring

J42542

Fig. 7-121 Installing Reaction Carrier

(16) Install clutch rollers in roller cage by com-
pressing energizing spring with forefinger and inserting
rollers from center-outer side of cage (fig. 7-123 and 7-
124).

(17) Install roller clutch on reaction carrier outer
race (fig. 7-125).

(18) Install center support-to-reaction carrier thrust
washer in recess in center support. Use petroleum jelly
to retain thrust washer.
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J42543

Fig. 7-122 Installing Conter Suppori-to-Sun Gear
Thrust Bearing and Races

J4a2544

Fig. 7-123 Rolier Clutch Assembly

(19) Install center support in reaction carrier and
roller cluteh (fig. 7- 126).
~ (20) Insert rear spline (longest spline) of sun gear-
shaft into sun gear spline.

J42545

Fig. 7-125 Installing Roller Clutch

NOTE: When the reaction carrier is held stationary,
the center support should turn counterclockwise only.

(21) Using Gear Assembly Clamp Set J-21795, clamp
gear unit assembly together until it is installed.

(22) Install output shaft-to-case thrust washer and
seat washer so washer tabs are inserted into correspond-
ing holes of shaft (fig. 7-127). Use petroleum jelly to
retain thrust washer.

NOTE: Do not use a plastic thrust washer.

Gear Unit and Intermediate Clutch

(1) Install parking pawl with tooth facing toward
inside of case and parking pawl shaft.

(2) Install parking pawl shaft retainer clip (fig. 7-
128).

(3) Install cup plug using 3/8-inch diameter rod,
and install plug in case until parking pawl shaft bottoms
on case rib (fig. 7-128).
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J42468

J42548

Fig. 7-127 Installing Output Shait-to-Case Thrust Washer

(4) Install parking pawl return spring, with square
end hooked on pawl, on opposite end of case (fig. 7-112).

(5) Install parking pawl bracket guides over pawl
and install two attaching bolts. Tighten bolts to 18 foot-
pounds torque (fig. 7-129).

(6) Install rear band in case so that two band lugs
index with two anchor pins. Be sure band is seated on
lugs.

d J42549(

Fig. 7-128 Installing Cup Plug

PARKING
PAWL
BRACKET

PARKING ..
PAWL

Fig. 7-129 Installing Parking Pawl Bracket

(7) Install support-to-case spacer against shoulder
at bottom of case splines so that end gap of snap ring is
adjacent to band anchor pin (fig. 7-130).

CAUTION: Do not confuse this spacer (0.040-inch
thick and both sides flat) with either the center support-
to-case snap ring (one side beveled) or the backing plate-
to-case snap ring (0.093-inch thick and both sides flat).
Do not attempt to install the early-type center support
with the 0.0,0-inch spacer ring in the case, and do not
install the new center support until the 0.0,0-inch spa-
cer ring is installed in the case.

(8) Install proper rear unit selective washer (proper
washer determined by previous end play check) into
corresponding slots in rear of transmission case.

(9) Install center support and gear unit in case. Be
sure center support bolt hole is properly aligned with
hole in case. Use Tool Kit J-21795 to install assembly.
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Fig. 7-130 Installing Center Support Spacer

(10) Install center support-to-case retaining snap
ring, with beveled side of ring facing upward. Locate
snap ring end gap adjacent to band anchor pin to secure
center support in case. Be sure ring is properly seated in
case (fig. 7-131).

J42551

Fig. 7-131  Snap Ring Installation

(11) Install case-to-center support bolt. Place Center
Support Locating Tool J-23093 in case direct clutch pas-
sage with handle of tool pointing to right (as viewed
from front of transmission) and parallel to converter
housing mounting face (fig. 7-132).

(12) Apply downward pressure on tool handle to ro-
tate center support counterclockwise as viewed from
front of transmission.

(13) Hold center support counterclockwise against
case splines and tighten case to center support bolt to 23
foot-pounds torque. Use 3/8-inch, 12-point, thin-wall
deep socket to tighten bolt (fig. 7-132).

CAUTION: When using the locating tool, do not create
any burrs on the case valve body mounting face.

Fig. 7-132 Installing Conter Support Bolt

.; L0

NOTE: The piston in the center support applies the
intermediate clutch. If the piston seals leak, clutch slip-
page or loss of second gear range may result.

(14) Lubricate two flat and one waved steel plates
and three composition-faced intermediate clutch plates
with transmission fluid. Install plates starting with
waved steel plate and alternating composition-faced and
steel plates.

(15) Install intermediate clutch backing plate, with
ridge facing upward or forward, and install backing
plate-to-case snap ring. This snap ring is flat on both
sides. Locate gap of snap ring opposite band anchor
pin (fig. 7-131).

Measuring Rear Unit End Play

(1) Install Slide Hammer J-25118 in extension hous-
ing attaching bolt hole (fig. 7-133).

TOOL
J-25118

Fig. 7-133 Measuring Rear Unit End Play
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(2) Mount dial indicator on rod and position in-
dicator stylus against end of output shaft.

(3) Move output shaft inward and outward and note
end play. End play should be 0.007 to 0.019 inch.

NOTE: The selective washer that determines end play
1s located between the thrust washer and rear face of the
transmission case. The washer s steel and has three
lugs.

(4) If different washer thickness is required to ad-
just end play, select washer from following chart:

Rear Unit Thrust Washer Chart

Thickness Notches and/or
(Inch) Numeral
0.074 to 0.078 None 1
0.082 to 0.086 1 Tab Side 2
0.090 to 0.094 2 Tabs Side 3
0.098 to 0.102 1 Tab OD 4
0.106 to 0.110 2 Tabs OD 5
0.1141t00.118 3 Tabs OD 6
70519

Front Band

Install front band with band anchor hole positioned
over band anchor pin and band apply lug facing servo
hole.

Manual Linkage

(1) Install O-ring on manual shaft.

(2) Install parking actuator rod in manual detent
lever from side opposite pin.

(8) Install parking actuator rod plunger under park-
ing bracket and over parking pawl (fig. 7-134).

(4) Install manual shaft assembly through case and
detent lever, and install jamnut and retaining pin.

(5) Install retaining pin. Index pin with groove in
manual shaft.

(6) Install shaft seal using socket and hammer.

- Fig. 7-134  Manual Shaft Installation
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Direct Clutch-Forward Clutch

(1) Install direct clutch and intermediate roller
clutch assembly.

(2) Rotate direct clutch housing until outer race of
roller clutch contacts intermediate clutch plates and hub
of clutch housing contacts sun gear shaft.

NOTE: It may be helpful to remove the composition
plates and steel plates from the direct clutch housing
while seating the assembly.

(3) Install forward clutch hub-to-direct cluteh hous-
ing thrust washer on hub of forward clutch if not in-
stalled previously. Use petroleum jelly to retain washer.

(4) Install forward clutch and turbine shaft. Posi-
tion direct clutch hub so end of main shaft will bottom
on end of forward clutch hub. When forward clutch is
seated, it will be approximately 1-1/4 inch from case oil
pump face.

0il Pump

(1) Fabricate guide pins by grinding heads from two
spare 5/16-18 valve body bolts.

(2) Install guide pins in pump mounting bolt holes
of transmission case.

(3) Position oil pump gasket on pump face of trans-
mission case. Use petroleum jelly to retain gasket.

(4) Install pump assembly and all but one pump
attaching bolt and washer. Omit bolt and washer from
either 5 or 10 o’clock position.

(5) Tighten installed pump attaching bolts to 22
foot-pounds torque.

CAUTION: If the turbine shaft cannot be rotated as
the pump 1s pulled into place, either the forward or
direct clutch housing has been improperly installed and
will not index with the clutch plates. This condition
must be corrected before the pump can be installed.

(6) Install oil pump seal. Use nonhardening sealer
on outside of seal and install seal using Tool J-21359 (fig.
7-135).

Fig. 7-135 Installing Oil Pump Seal
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(7) Measure front unit end play, and replace selec-
tive washer if necessary.

(8) Install remaining oil pump attaching bolt and
washer. Tighten bolt to 22 foot-pounds torque.

Check Balls-Control Valve Spacer Plate and Gaskets-Detent
Solenoid-Front Servo-and Electrical Connector

(1) Install guide pins (fabricated previously) in
valve body mounting holes in transmission case.

(2) Install six check balls into ball seat pockets in
transmission case (fig. 7-136).

SPACER PLATE
TO CASE GASKET

SPACER PLATE

J43032

Fig. 7-136  Spacer Plate Check Ball Location

(3) Install front servo spring and spring retainer in
servo bore (fig. 7-137).

(4) Install retainer ring in front servo pin groove
and install pin in case so that tapered end contacts band.
Be sure retainer does not become dislodged during in-
stallation (fig. 7-18 and 7-51).

SPRING RETAINER

SERVO SPRING

Fig. 7-137 Installing Servo Spring and Retainer

(5) Install seal ring on servo piston (if removed) and
install piston on servo pin with flat side of piston facing
oil pan (fig. 7-18 and 7-51).

(6) Install control valve spacer plate to case gasket
(this gasket has extension for detent solenoid and has a
“C” mark near front servo location).

(7) Install control valve spacer plate and spacer
plate-to-control valve gasket (fig. 7-138).

Fi. 7-138

Installing Control Valve Spacer Gasket

(8) Install detent solenoid gasket with raised por-
tions of gasket facing upward.

(9) Install detent solenoid with connector facing
outer edge of case. Tighten bolts finger-tight only.

(10) Install O-ring seal on electrical connector (fig. 7-
16).

(11) Install electrical connector in case with lock tabs
facing into case and locating tab in locating notch on
side of case.

(12) Connect detent solenoid wire to electrical con-
nector. Be sure wire is solidly connected to terminal on
electrical connector.

Rear Servo

(1) Install proper length band-apply pin. Refer to
Selection of Rear Band Apply Pin.

(2) Install rear accumulator spring (fig. 7-139).

(3) Lubricate rear servo assembly with transmis-
sion fluid and install servo assembly.

(4) Install rear servo gasket and cover (fig. 7-140).
Install cover attaching bolts and tighten bolts to 18 foot-
peunds torque.

Control Valve-Governor Screen-Governor Pipes

(1) Insert governor pipes into valve body and install
governor screen in case.

NOTE: Be sure the governor screen 1s in position be-
fore installing the control valve and governor pipes. The
open end of the screen must face the interior of the
transmission case.
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(2) Install control valve and governor pipes (fig. 7-
141).

NOTE: Be sure the manual valve is properly indexed
with the pin on the manual detent lever and that the
governor pipes are properly installed in the case.

Fig. 7-141 Installing Control Valve

4 |

(3) Install control valve attaching bolts, and manual
detent and roller assembly.

(4) Tighten detent solenoid. and control valve at-
taching bolts to 8 foot-pounds torque and tighten detent
solenoid bolts to 7 foot-pounds torque.

0il Filter-0il Pan

(1) Install case-to-intake pipe O-ring seal on intake
pipe.

(2) Install replacement filter on intake pipe. Install
filter on end of intake pipe marked “filter.”

(3) Install assembled filter and intake pipe and in-
stall filter-to-control valve retainer bolt (fig. 7-142).

CAUTION: The oil filter must be replaced after any
major repair.

(4) Position oil pan gasket on case.
(5) Position oil pan on case and install oil pan bolts.
Tighten oil pan bolts to 12 foot-pounds torque.

o

FILTER
ASSEMBLY

W

Fig. 7-142 Installing Qil Filter and Intake Pipe

Modulator Valve and Modulator Vacuum Diaphragm

(1) Insert modulator valve into transmission case,
stem end outward.

(2) Install adapter at valve and install retainer on
transmission case. Tighten attaching bolts to 18 foot-
pounds torque.

(3) Install O-ring seal on vacuum diaphragm and
install diaphragm adapter.

(4) Install retainer-to-transmission case attaching
bolts. Tighten bolts to 18 foot-pounds torque (fig. 7-143).
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Fig. 7-143 Installing Modulator Vaive Retainer
Governor

(1) Insert governor assembly into transmission case
and mesh driven gear of governor with drive gear in case
(fig. 7-144).

(2) Install gasket on governor cover and install
cover on transmission case. Tighten cover bolts to 18
foot-pounds torque.

(3) Install transfer case on transmission.

342561

Fig. 7-144 Installing Governor Assembly

Transmission Specifications . Torque Specifications
Model . . . . . . e e e e 400 Service Set-To Torques should be used when assembling components.
Ratios: Servi
LOW . o eee e e e e e 2.4815t0 1 Sot T
Intermediate . . . . ... ... .. ... ........ 1481510 1 Torque
High . © o 1to1
REVEISE . . v v oo oo e e e e 2.0769 to 1 Case Center Support Bolt . ... ................... 23
S . . . e e e e e
Converter StaltRatio . . . . . ... ... .. .......... 24101 Control Valve Bod'y Bolts 8
Oil Capacit 22 Converter Dust Shield Screws . . . .. .. ... ... ... ... 8
PACITY v pt. Converter to Flywheel Bolts . . . . .. ... ............. 33
Modulator . . .. ... ... ... ... Vacuum Control .
Detent Solenoid Bolts . . . . . . .. ... ... . ... 0., 7
Converter Elements . . . . . .. . ... . ... ... e 3 . .

R Extension HousingBolts . . . . .. . ... ... ... ... ... 23
Cooling . . . . . . . . . . e Water Governor Cover Bolts 18
Carrier Pinion EndPlay . . . . . .. . ... ... 0.009 t00.024 inch R DA
Pump F to Rotor End Pla . Linkage Swivel Clamp Nut . . . . .. .. ... ... . ... ..... 4
Fronpt, U"::: Eod gl orkn B 0.0008 to 0.0035 !nch Manual Lever to Manual Shaft Nut . . . . . ... ... .. .. ... 8

ftEadHay Lo 0.003 to 0.024 inch Manual Shaft to Inside Detent Lever . . . .. .. .......... 18
70520A Modulator RetainingBolt . . .. ... .. ... ........... 18
Direct Clutch Plate Usage Oil Pan Attaching BOltS . . . o v v o v ot e 12
Parking Pawl BracketBolts . . ... ................. 18
, . PumpCover Bolts . . . . . . . . . i it i 22
. Flat Steel Waved Steel Composition .
Engine CID Plates Plates Plates Pump to Case AttachingBolts . . . . . .. .. ............ 22
Rear Servo Cover Bolts . . . . . . . . . . it it v i i i v oo 18
Transmission to Engine MountingBolts . . . .. .. ........ 28
258/304 3 1 4

All torque values given in foot-pounds with dry fits unless other-

wise specified.
Refer to the Standard Torque Specifications and Capscrew Markings

360/401 4 1 5 Chart in Section A of this manual for any torque specifications not

listed above. 705208

70520C
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Special Tools

PRRRRAIM EAERIE

J-21368 ALIGNMENT STRAP
PUMP AND BODY

J-21363 INTERMEDIATE CLUTCH
INNER SEAL
PROTECTOR

J-25118 SLIDE

J-21795 HAMMERS
GEAR ASSEMBLY

REMOVING AND
INSTALLING TOOL

J-21370-6 REAR BAND APPLY
PIN SELECTOR FIXTURE

3

J-21885 ACCUMULATOR PISTON
RETAINER RING REMOVER-INSTALLER

J-26149 DIRECT CLUTCH
SPRING COMPRESSOR

J-21359 PUMP OIL SEAL
J-25148 FORWARD CLUTCH DRIVER

SPRING COMPRESSOR

J-21409 FORWARD CLUTCH
OUTER SEAL PROTECTOR

J-21364 REAR UNIT AND PUMP J-21362 FORWARD AND DIRECT
PROTECTOR HuB CLUTCH INNER SEAL PROTECTOR

J42564

4 |
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AUTOMATIC TRANSMISSION HYDRAULIC FLOW CHARTS
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