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GENERAL

The automatic transmissions used in Jeep vehicles are
fully automatic, three speed, hydraulically operated
units with a compound planetary gear system, A three

- element torque converter is used for all applications. A
manually operated column gearshift linkage is used to
select the desired gear range. Transmission shift points
are controlled by an externally mounted throttle link-
age. The transmission case and converter housing con-
sists of a one-piece aluminum casting. An aluminum
adapter housing is used to connect the transmission to
the various transfer case models.

Transmission Applications.
Two automatic transmission models are used. They

are models 999 and 727 (fig. 2C- 1). Model 999 transmis-

sions are used with six-cylinder engines in CJ-7 and
‘Scrambler models and Cherokee, Wagoneer and J-10
Trucks with a 2.73 axle ratio with a six-cylinder engine.
This transmission has a wide ratio gear set with a low
__gear ratio of 2.74 to 1. The model 727 transmission is
{ \'\used in Cherokee, Wagoneer and Truck models with six-
" “or elght-cylmder engines. An automatic transmission is
not available in CJ-5 models or any Jeep model with a

' four-cyhnder engme

| Lockup Torque Converter

CJ-T and Scrambler models with six-cylinder engme
and Cherokee, Wagoneer and Truck models with six- or
eight-cylinder engine use a lockup torque converter (fig.
2C-2). The lockup torque converter is similar to a con-

ventional unit in that a turbine, impeller, and stator are

employed. However, unlike a conventional unit, the
lockup converter has an internal mechanism for locking
the turbine and impeller in direct drive (third gear). In a
conventional converter, there is always some slippage
between turbine and impeller in direct drive. By locking

. these. components, ‘slippage is eliminated resulting in

improved fuel economy and reduced fluid operating
temperatures.

The lockup system consists of a lockup mechanism
within the converter, a lockup module attached to the
valve body, and a switch valve in the valve body. The
switch valve is actually the converter control valve
which has been modified for lockup system use.

The converter internal lockup mechanism consists of a
sliding clutch piston, torsion springs, and clutch friction
material. The friction material is attached to the front
cover, the clutch piston is mounted in the turbine, and
the torsion springs are located on the forward side of the
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Fig. 2C-2 Lockup Torq_ue Converter Cross Section

turbine. The torsion springs dampen en"gine'firing im-
pulses and absorb shock loads that occur during lockup.

When the transmission shifts into direct drive and
vehicle speed reaches approximately 42 mph (68 km/h),
transmission fluid is channeled through the input shaft
and into the area between the clutch piston and turbine.
At this point, fluid pressure extends the piston pressing
it against the front cover frietion material locking the
turbine to the impeller (flg 2C-3). When vehicle speed
drops below 42 mph (68 km/h) or the transmission shifts
out of direct drive, fluid pressure is released the clutch
piston retracts, and the converter operates in a conven-
tional manner again.

Torque Converter Service

The tdrdue converter is a welded agsembly and is not.
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serviceable. If diagnosis indicates a malfunction has oc-
curred or if the converter becomes contaminated with
foreign material, replace the converter as an. assembly

o only Do not attempt to repair or flush the unit. In
addltlon never attempt to interchange lockup and con- -
ventional converters, The transmission input shaft and

valve body required for lockup operation are markedly
different.

Lockup convorter Contral 8vslem o Y

The system controls consist of a, lockup module at-

tached to the valve body and a switch valve located
within the valve body. The switch valve is actually the
converter control valvé which, has been modlfled for
lockup system use. The lockup module containg a fail
safe valve and a lockup valve and is used for lockup
converter apphcatlons only. '
_ The lockup valve reacts to governor pressure and di-
rects the switch valve to move in or out of lockup posi-
tion (fig..2C- 4).. The switch valve controls fluid flow to
the "converter clutch piston. The fail safe valve is a
protective device in that it permits lockup only in direct
drive and only if front clutch apply pressure (as recelved
from the 2-3 shift valve) is sufficient.

The lockup control system is operative in direct drive
only and system components are calibrated to produce
lockup at a vehicle speed and governor pressure of ap-
proximately 42 mph (68 km/h) and 38 psi (263 kPa). In
‘pperation, governor pressure reaches-lockup point and
overcomes:lockup valye spring tension which moves the

valve to the left (fig. 2C+4). This allows line pressure

from the rear clutch circuit to enter the fail safe valve.

As the lockup valve moves left governor pressure

-~ against the 2-3 governor plug also moves the 2-3 shift
. -valve into direct drive position. At this point, line pres-
.. sure is channeled from the 2-3 shift to the shuttle valve,
is further directed into and past the lockup valve, and to
~.the right-side of the fail safe valve; this overcomes

throttle and spring pressure moving the fail safe valve
to the left. As soon as the fail safe valve moves left, line
pressure is directed to the top of the switch valve mov-
ing the valve downward. As the valve moves downward,

fluid flows past the valve, into - the input shaft fluld
channels, and into the converter where it apphes the
clutch plston producmg lockup

Fluid Capacity -

The fluid: capacities stated for eachv transmission
model reflect the combined or total amount required for
both transmission and torque converter.

. Model 999 17 pints (8 liters)
* Model 727 17 pints (8 liters)
AUXILIARY COOLER

A transmission auxiliary cooler is standard equip-
ment on all J-20 Truck .models and on all :Cherokee,
Wagoneer and J-10 Truck models equipped with a snow"
plow or trailer tow-package. The auxiliary cooler aug-
ments the transmission cooler in the radiator lower tank:
to prevent fluid overheating during heavy-duty oper-
ation. The auxiliary cooler is located behind the-grille. It
is mounted on the grille face panel assembly in front of
the A/C condenser and radiator (fig. 2C-5).
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Auxiliary Cooler Service

If it becomes necessary to overhaul the transmission
to correct a malfunction that generated sludge or heavy
accumulations of metal particles or friction material,
the -auxiliary cooler and cooler hoses must also be
flushed thoroughly along with the radiator cooler.

The radiator cooler flushing procedure is outlined in
this chapter. Refer to Flushing Oil Cooler and Cooler
Lines.

If the auxiliary cooler must be removed and installed
for servicing or for access to another component, refer to
the following procedure.

Auxiliary Cooler Removal

(1) Remove screws and washers attaching grille
panel to grille face panel assembly.

(2) Remove grille panel.

(3) Tag cooler hoses for assembly reference.

(4) Position drain pan under cooler.

(5) Loosen clamps attaching cooler hoses to cooler
fittings (fig. 2C-6).

(6) Slide cooler hoses off cooler fittings. Cover hose
ends to prevent entry of dirt.

(7) Remove screws attaching cooler to grille face
panel and remove cooler.

Auxiliary Cooler Installation

(1) Position cooler on grille face panel and install
cooler attaching screws.

(2) Remove protective covering from ends of cooler
hoses and install hoses on cooler fittings.

(8) Tighten cooler hose clamps securely.



(4) Position grille panel on grille face panel and
, 1nstall grille panel attaching screws. -
| \ \ ) Check and correct transmission fluid level,
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Fig. 26-6  Auxiliary Cooler Aesembly
~ “ TRANSMISSION COMPONENTS

Clutch-Band-Gear System

‘Transmission models 999 and 727 each have two mul-
tiple disc clutches, two bands and actuating servos, an
overrunning clutch and two planetary gear sets, all of
which combine to provide one reverse and three forward
gear ranges. The planetary gear sets are connected by a
common sun gear. The sun gear is interconnected to the
multiple disc clutches through the driving shell whlch is
splined to the sun gear and front clutch retainer.

The model 999 transmission has a wide ratio- plan-
etary gear set. Ratios are:

e 1st Gear 2.74:1
e 2nd Gear 1.565:1
® 3rd Gear 1.00:1
¢ Reverse 2.20:1
Hydraulic System

The hydraulic system consists of a single oil pump, a
valve body containing the pressure regulating shift con-
trol, and lockup control valves, a governor valve assem-
lbly, two band actuatmg servos and an’ accumulator

"~ Fluid Coolmg and Flllrauon

The transmission fluid is cooled by c1rculat1ng the

'Transmlssmn Code and Part Numhers

AUTOMATIC TRANSMISSION 2C-5

fluid through an external cooler built into the radiator
lower tank,

’I‘ransm1ss1on fluid is flltered by a Dacron element
filter attached to the valve body. The filter is a ser-
viceable component and can be replaced whenever diag-
nosis or service requirements indicate the need.

Transmission Venting

The transmission is vented through a passage drilled
into the upper portion of the oil pump housing.

IDENTIFICATION

'The model 999 transmission has a double wrap rear
band and external characteristics that will readily iden-
tify it. The 999 model has reinforcing ribs cast into the
top of the rear servo boss on the case.

The 727 model is physically larger being designed for
use with eight-cylinder engines or for heavy-duty appli-
cations. Major internal differences between the 727 and
999 models are in the rear clutch, valve body, kickdown
servo, planetary gear assembhes and end play adjust-
ments. The 727 has an external characteristic that dis-
tinguishes it from 999 models: the slope of the converter
housing is much more gradual

‘Lockup Torqua Converter Identillcatlon

Because the lockup mechanism is completely enclosed
within the converter and not visible, lockup converters
have an identifying decal attacched to the front cover.

The decal is circular in shape and states converter
type and stall ratio such as, Lockup and LS (low stall) or
HS (high stall).

A seven- -digit transmission’ part number is" stamped

on the left side of the case just above the oil pan mating .

surface (fig. 2C-7). This. number is followed by a four-

Fig. 2047 Transmlsslon Code. and Part Numbers
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digit code number which indicates date of manufacture.
The final four-digit number group stamped on the case
represents the transmission serial number (fig. 2C- 7).

POWER FLOW

The torque converter front cover and impeller, which
is welded to the cover, are connected to the engine crank-
shaft by a drive plate and to the transmission input
shaft by the converter overrunning clutch. In operation,
power flow is as follows: Engine torque is transmitted to
the torque converter front cover through the drive plate
which connects the crankshaft and converter. The con-
verter multiplies engine torque and transmits this
torque directly to the input shaft and subsequently to
the multiple disc clutches in the transmission.

The clutches then transfer engine torque through the
two planetary gear sets and to the transmission output
shaft. However, the actual torque flow path through the
planetary gear sets is dependent on the clutch/band
combination in effect at that point in transmission oper-
ation. Refer to the Clutch and Band Application Chart
for details. .

The torque transmitted through the planetary gear
sets is applied to the transmission output shaft. Torque
is then transferred through the transfer case and to the
axles by the propeller shafts to complete the torque
transfer cycle.

Torque Flow

Neutral-Park Position

In Neutral and Park positions, none of the transmis-
sion clutches or bands are applied (fig. 2C-8).

With the engine running, torque is transmitted to the
front clutch hub/rear clutch retainer by the input shaft.
However, since clutch—band application has not oc-
curred, torque flow stops at the rear clutch retainer. The
rear clutch plates which are splined to the rear clutch
retainer, rotate with the retainer at engine speed and
direction of rotation. The rear clutch discs, which are
gplined to the front annulus gear, remain stationary.

‘Drive-First Gear

In Drive-first gear, the rear clutch is applied and the
overrunning clutch holds the rear planetary gear
carrier. :

When shifted into Drive, the valve body directs fluid
at operating pressure into the rear clutch retainer. Fluid
pressure locks the rear clutch lined discs against the
steel plates applying the clutch. Since the lined dises are
splined to the front annulus gear, the rear clutch re-
tainer and annulus gear are locked together (figs. 2C-8
and 2C-9). Engine torque is now transmitted through

the rear clutch retainer to the front annulus gear, turn-
ing the gear at engine speed and direction of rotation.
The front planetary gears, which are meshed with th.
front annulus gear, also rotate at engine speed and di-
rection of rotation.
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‘ \ obriving | FRONT FAND
FRONT SHELL. ANNULUS
glég/{f;m < GEAR OVERRUNNING
CLUTCH

PLANETARY
CARRIER

FRONT
PLANETARY
CARRIER = 90525

Fig. 2C-8 Clutch, Band and Gear System
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Fig. 2C-9  Torque Flow In Drive-First Gear

Both front and rear planetary gears are in mesh with
the sun gear (fig. 2C-9). The sun gear has a reverse helix
which causes it to revolve opposite engine rotation when
turned by the front planetary gears, However, as a re-
sult of this helix, the sun gear causes the rear planetary
gears to revolve in the same direction as engine rotation.
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At this point, torque flow is through the rear clutch and

___ front annulus gear, into the front planetary gears and to

’ \ the rear planetary gears through the counter rotatmg
- sun gear (fig. 2C-9).

The rear annulus gear is’ splmed to the output shaft
‘The rear planetary gear carrier is locked to the low-
“reverse drum which in turn is spllned to the overrunning
clutch inner race. The overrunning clutch permits car-
rier/drum rotation in the direction of engine rotation
only; the clutch locks up if turned opposite englne
rotation.

With the rear annulus gear stat1onary, the actlon of

the revolving rear planetary gears on the rear annulus
gear causes the rear planetary carrier and low/reverse
jdrum to rotate opposite engine direction. However, be-
‘cause the low/reverse drum is spllned to the over-
‘running clutch, the cluteh locks up preventing both
_drum and carrier from turmng 1n 12 dlrectlon opposite to
engme rotation.
" 'Because the rear planetary carrier and low/reverse
‘drum are held stationary. by the’ overrunnmg clutch,
torque is then transferred tothe output shaft through
the rear annulus gear whlch is sphned to the shaft

Ilrivs-Socond Gear

- In Drive-second gear, the front band is applied in

( g ) addition to the rear clutch which remains applied from

“./ Drive-first gear. The overrunning clutch isnot employed
in this gear and free wheels. - )

In response to increasing speed and pressure 51gnals
from the governor and throttle linkage, the transmis-
sion upshifts to second gear. The front servo is charged
with fluid at operating pressure to apply. the front band
and complete the 1-2 upsh1ft

When the front band is applied, it holds the front
clutch retainer preventing the retainer from turning.
Because the retainer is locked to the driving shell, the
shell and sun gear which is splined to the dr1v1ng shell
are also held stationary (fig. 2C-10).

-Since the rear clutch is still applied, engine torque
continues to flow through the rear clutch retainer to the
front annulus gear turning the gear at engine speed and
direction of rotation. However; because the sun gear is
now stationary, front annulus gear rotation causes the
front planetary gears to revolve in engine direction of
rotation. This action causes the front planetary carrier
to also rotate in engine direction but at a reduced speed.

Engine torque is then transferreddirectly to the
output shaft through the front planetary carrier which
is splined to the shaft (fig. 2C-10). Note that torque flow
occurs through the front planetary gears only in Drive-

" second gear. The rear planetary gears are in an idling
" ) condition ‘and ‘the low/reverse drum is freewheeling
with the overrunning clutch. Although the rear annulus
gear revolves with the output shaft 1t does so only
because it is splined to the shaft.

~FRONT-BAND -
.- APPLIED -
OUTPUT SHAFT
A
— ——p 1.00
v
SHAFT
. REAR CLUTCH ,
ENGAGED 80754
Fig 2(: 10 Torquo Flow in Drive- Sacond Goar
Drwo Third Gaar

In Dr1ve—th1rd gear the front clutch is apphed in
addition to the rear clutch which re,malns applied from
Drive-second gear.

When vehicle speed reaches 2-3 upshlft range, front
servo fluid is evacuated releasing the front band. At the
same time; the front clutch retainer is charged applying
the clutch.

Now that both clutches are applied, engine torque is
transmitted through the front clutch retainer in addi-
tion to the rear clutch retainer and front annulus gear
(fig. 2C-11). Since the rear clutch retainer is always
locked to the driving shell, torque is also transferred
through the sun gear which is splmed to the shell, This
causes the sun gear to'revolve at englne speed and direc-
tion of rotatlon ' :

FRONT CLUTCH
ENGAGED

REAR CLUTCH
ENGAGED

* Fig. 26-11 Torque Flow In Drive-Third Gear
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Because torque is still transmitted through the rear
clutch retainer, front annulus gear and front planetary
gear carrier, the front planetary gears transmit torque
to the output shaft through the front planetary carrier
which is splined to the shaft. The rear planetary gears
are locked to the sun gear and the rear annulus gear and
low/reverse drum rotate with the output shaft but do
not transmit torque.

The front and rear planetary gears are not rotating in
Drive-third gear. The only rotation present is the input
from the engine and the output shaft. All other con-
nected parts rotate as one common unit.

Manual First Gear 1 Position

Torque flow in manual first gear is the same as in
Drive-first gear except an additional element is em-
ployed. Along with the rear clutch, the rear band is also
applied to provide engine braking action. The transmis-
sion will not upshift in manual first gear 1 position.

Torque flow is from the input shaft to the rear clutch
retainer and front annulus gear (fig. 2C-12). The an-
nulus gear revolves at engine speed and direction of
rotation causing the front planetary gears to also rotate
at engine speed and direction.

REAR BAND

APPLIED OVERRUNNING

CLUTCH ENGAGED

REAR CLUTCH
ENGAGED

80752

Fig. 2C-12 Torque Flow In Manual First Gear 1 Position

The front planetary carrier, which is splined to the
output shaft, is held stationary momentarily. This con-
stition causes the front planetary gears to turn the sun
gear and driving shell opposite engine rotation. Sun gear
rotation then causes the rear planetary gears to rotate in
engine direction. Since the rear planetary carrier is
locked to the low/reverse drum, the rear band and over-
running clutch prevent the drum and carrier from rotat-
ing opposite engine direction. Rear planetary gear action
causes the rear annulus gear to rotate in engine direc-
tion. Torque is transferred directly to the output shaft
by the annulus gear which is splined to the shaft.

Manual Second Gear 2 Position

Torque flow and transmission elements employed in
manual second gear are the same as described for drive-
second gear. However, in this position, a 2-8 upshift does
not occur. The transmission will perform a 1-2 upshift
only. Refer to Drive-Second Gear and figure 2C-12 for a
description of torque flow.

Reverse

In Reverse, the front clutch and rear band are applied.
Engine torque input flows from the front clutch retainer
to the driving shell which is locked to the retainer at all
times (fig. 2C-13). Since the driving shell is also splined
to the sun gear, it consequently turns the sun gear in
engine rotation direction. Sun gear rotation then causes
the planet pinions to rotate opposite engine direction.

The rear planetary gear carrier is held stationary by
the rear band, as a result, torque is transmitted directly
to the output shaft through the rear annulus gear which
is splined to the shaft (fig. 2C-18).

In reverse, the front planetary gears are in an idling
condition and all torque flows through the rear plan-
etary gears.

HYDRAULIC CONTROL SYSTEM

The hydraulic control system provides fully automatic
operation of the transmission. The system performs five .
basic functions, which are:

¢ Pressure Supply

¢ Pressure Regulation

¢ Flow Control

¢ Clutch and Band Application

¢ Lubrication

FRONT
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OUTPUT
SHAFT

o

- sl ===.1 2 .

2,20 ) ]| o e \-’—’({1.0

v w

INPUT
SHAFT

REAR BAND APPLIED
80766

Fig. 2C-13  Torque Flow In Reverse
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Pressure Supply System

s ﬂ The single oil pump develops fluid pressure for oper-

\ -

-"-ation and lubrication. The pump is driven by the engme

through the torque converter. -

Pressure Regulating Syslom

The pressure regulator valve maintains transmission
line pressure, however, the amount of line pressure de-
veloped is controlled by governor pressure which is de-

pendent on the degree of throttle opening. The converter

. control valve maintains both converter operating pres-

sure and transmission lubrication pressure. The pres-

" sure regulator and converter control valves are located

in the valve body.

The governor valve is operated by the output shaft
and controls line pressure and shift speeds. Since the
governor is operated by the output shaft, governor pres-
sure increases in almost direct proportion to vehicle
speed.

The throttle valve also controls upshift and downshift

speeds by regulating pressure in' conjunction with
throttle position.

Shlﬂ Valves

The manual valve is actuated by the gearshift 11nkage
and provides the drive ranges selected by the operator.
‘The 1-2 shift valve provides automatic 1-2 or 2-1 shifts.
The 2-3 shift valve provides automatic 2-3 and 3-2 shifts.
The kickdown valve provides forced 3-2 or 3-1 down-
shifts depending on vehicle speed. Downshifts occur
when the throttle is opened béyond downshift detent
position, which is just before wide open throttle.

The 2-3 shift valve throttle pressure plug provides 3-2
downshifts with varying throttle openings depending on
vehicle speed. On 999 models, the 1-2 shift control valve
sends 1-2 shift control pressure to the accumulator pis-
ton to control front band capacity on 1-2 upshifts and 3-2
downshifts. The limit valve controls the maximum
speed -at which a 3-2 part throttle downshift can be
made.

The shuttle valve has two 1ndependent functlons
First is fast front band release and smooth front clutch

engagement during “lift foot” 2-3 upshifts. Second is to -

regulate front servo and band apphcatlon during 3-2
downshifts.

CIuIchoS, Bands, Servos, Aceumulatof .

The front and rear clutch pistons and servo pistons
are actuated by line pressure. When line pressure is
removed, the pistons are released by spring tension.

On 2-3 upshifts, the front servo piston is released by
spring tension and hydraulic pressure. The accumulator
controls hydraulic pressure on the apply side of the
front servo during 1-2 shifts and serves to cushion front
band application at all throttle openings.

GEARSHIFT LEVER POSITIONS

Park (P)

In Park position the transmission output shaft is me-
chanically locked by the internal parking linkage. The
vehicle must be completely stopped before engagmg the

transmission in Park

CAUTION Inte’rfnal damage to the tmnsmzsswn could

result by shifting the transmission into Park position

while the wvehicle 1s moving, or by moving the vehicle
with the transmission engaged in Park position.

Reverse (R).

When shifted to the R position, the reverse gears are
engaged providing the reverse direction of movement
necessary for backing and parking maneuvers.

Neutral (N)

In Neutral posmon forward or reverse movement w1ll
not occur. The engine can be started in Neutral as well
as Park. However, the transmission is not locked me-
chanically in Neutral as it is in Park position.

D—Forward Range

The D position provides automatically shifted for-
ward ranges which are: 1-2 and 2-3 upshifts and 3-2 and
3-1 downshifts. The 3-2 and 3-1 downshifts. occur at
various vehicle speeds depending on throttle opening.
Approximate shift speeds for various modes of oper-
ation are shown in the Automatic Shlft Speed. and Gov-
ernor Pressure Chart.

For extra acceleration in D. posmon third gear above

* approximately 30 mph (48 km/h) and below approx-

imately 70 mph (118 km/h), completely depress the ac-

‘celerator. This forces a 3-2 downshift. The transmission

will remain in second gear until full throttle automatic
upshift speed: is attained or the accelerator pedal is
released. If the accelerator pedal completely depressed
while in third ‘gear below -approximately 30 mph (48

“km/h), a 3-1 downshift should occur. Upshifts to second

and third gears occur at full throttle automatic upshift
speeds or when the accelerator pedal is released. '

2—rForward Range

The 2 position provides automatic 1-2 and 2-1 shifts.
Automatic 1-2 upshift speeds in 2 position are the same
as for D position. except that 2-3 upshifts should not
oceur.

If the gearshift lever is moved from D to 2 position
while in D third gear, the transmission will downshift to
second gear and remain in that gear until the gearshlft
lever is moved back to D position.
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1—Forward Range

The 1 position permits no automatic upshifts. If 1
position is selected initially, the transmission will re-
main in first gear until the gearshift lever is moved to
another range.

If the gearshift lever is moved from D or 2 to 1 while
the vehicle is in second gear at a speed below the full
throttle 1-2 upshift point, the transmission will down-
shift to first gear. If vehicle speed is above 1-2 full
throttle shift point, the transmission will remain in sec-
ond gear until speed is reduced to the 1-2 full throttle
shift point.

If the gearshift lever is moved from D to 1 position at
speeds below appproximately 30 mph (48 km/h), the
transmission will downshift to first gear.

PERIODIC MAINTENANCE

For normal operation, the automatic transmission
should be serviced every 27.5 months or 27,500 miles
(44 000 km). Service should include changing the trans-
mission fluid and filter and if necessary, adjusting the
band. For heavy-duty operation such as trailer towing,
the transmission fluid and filter should be changed and
the bands adjusted, if necessary, at 12.5 months or
12,500 mile (20 000 km) intervals.

TOWING

Emergency Towing

If the vehicle is to be towed with the front or rear
wheels raised, towing speed must be limited to 30 mph
(48 km/h) and the vehicle towed for a distance no
greater than 15 miles (24 km).

Manual Transmission with Model 208 and Model 300
Transfer Case -

Ignition Key Available: Shift transmission and
transfer case into Neutral. Vehicle can now be towed
with all four wheels on the ground or with front or rear
wheels raised. Turn selective drive hubs to the 4 x
4/LOCK position. Turn ignition key to Off position to
unlock steering.

Ignition Key Not Available and Vehicle is Un-
locked: Shift transmission and transfer case into Neu-
tral and tow vehicle with front wheels raised.

Ignition Key Not Available and Vehicle is
Locked: Place dolly under rear wheels and tow vehicle
with front end raised. Or, disconnect rear propeller
shaft at rear axle yoke (be sure to mark the prop shaft
and yoke for proper alighment at reassembly), secure
shaft to underside of vehicle and tow with front end
raised.

Automatic Transmission with Model 208 and Model 300
Transfer Case

Ignition Key Available: Turn ignition key to Off
position to unlock steering column and gearshift selector
linkage. Move gearshift lever to Park and transfer case
shift lever to Neutral. :

Ignition Key Not Avallable. Place dolly under rear
wheels and tow vehicle with front end raised. Or, dis-
connect rear propeller shaft at rear axle yoke (index
mark for correct assembly later), secure shaft to under-
side of vehicle and tow with front wheels raised.

Automatic Transmission with Quadra-Trac®

Ignition Key Available: Vehicle can be towed with
all four wheels on the ground without disconnecting
propeller shafts. Turn ignition key to Off position to
unlock steering wheel. Move gearshift lever to Park and
shift transfer case shift lever to Neutral position.

Recreational Towing

Jeep vehicle 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 drive line components. In addition, be sure to
check and comply with federal, state and local require-
ments/ordinances regardlng vehicle lighting, tow bars
and trailer hltches

With Manual Transmission and Model 208 or Model 300 Transfer Case

(1) Turn ignition switch to Off position to unlock
steering wheel.

(2) Shift transmission into gear and the transfer
case into Neutral.

(8) Turn front drive hubs to 4 x 4 or LOCK position,
for axle lubrication.

With Automatic Transmission and Mode! 208 or Model 300
Translar Case

(1) Turn ignition switch to Off position to unlock
steering wheel.

(2) Shift automatic transmission into Park.

(3) Shift Transfer Case into Neutral position.

(4) Turn front drive hubs to 4 x 4 or LOCK position
for axle lubrication.

With Automatic Transmission and Quadra-Trac®

(1) Turn ignition switch to Off position to unlock
steering wheel.

(2) Shift automatic transmission into Park.

(3) Shift Transfer Case into Neutral position.
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GENEHAL

Automat1c transmission malfunctlons are usually the
‘result of poor engine performance, incorrect fluid level,
incorrect’ linkage, band or hydraulic control pressure
adjustments, hydraulic system malfunctlons or me-
chanical component malfunctions.

- In all automatic transmission repair, the loglcal and
proper procedure is diagnosis before dlsassembly A gys-
tematic diagnosis procedure 1is 1mportant in avoiding

repair delays caused ‘by incorrect or unnecessary re- -
pairs. The diagnosis and test procedures outlined in this *

section should be performed in the following sequence to
realize maximum effect: |(1) preliminary’ dlagnoms, 2
road_test, (8) hydraulic pressure. test, (4) air pressure
test, (5) stall test, (6) analyze test results and consult
d1agn031s guldes and charts for cause of malfunctlon

PHELIMINAHY DIAGNOSIS.

Two basw procedures are requxred One procedure for
vehicles that are driveable and an alternate procedure
for vehicles that w1ll not back up or move forward.

Vehicle is Driveablo .

(1) Check flu1d level and condltlon o '

(2) Adjust throttle and gearshlft linkage before
road testing if complamt was’ based on delayed erratlc,
or harsh shifts. '

(8) Perform stall test 1f complalnt was. based ‘on

'slugglsh low-speed acceleration: or abnormal: throttle

openmg requirements to maintain hlghway speeds w1th

-engine in good tune.:

:(4) Road test vehlcle and analyze results
(5) Perform hydrauhc pressure tests.

band operation.

Vehicle Will Not Back Up or Move Forward

(1) Check fluid level and condltlon Lo o

(2) Check - for broken or- dlsconnected throttle
llnkage

(8). Check for broken cooler 11nes and loose or iss-
mg pressure port plugs. % : :

(4) Ralse vehlcle, start englne, Shlft transmlssmn
into gear and note following: -~
(a) If propeller shafts turn: but wheels do not
problem is in differential or axle shafts. ,

‘ (b) If propeller shafts'do not turn and transmls-
sion is noisy, stop engine, remove ‘oil pan,-and check for
debris. If debris is not found; remove transmission and
chéck for broken drive plate:or drive plate-to- converter
‘bolts, broken converter: hub, broken 1nput or output
shaft or broken oil pump. “

(o If propeller shafts do not turn and transmls-
sion -is not noisy, perform hydraulic’ pressure test to
detéermine “if problem is’ malfunctlon of hydrauhc ‘or
mechamcal component ‘ : S

v

FLUID LEVEL AND CONDITION

Check fluid level and condition as fOllOWS‘ T
(1) Drive vehicle until transmission fluid is at nor-
mal operating temperature of approx1mate1y 175°F
(79 4°C). SR .

NOTE To a'vmd false readmgs, whwh could 'result m

an over or under-fill condition, do.mot check the fluid

level until the fluid is at operating tempera,t'wr'e

(2) Shift transmission into Neutral,”

NOTE: The transmission fluid level is checked in Neu-
tral because the’ com;e'rter ﬁlls more mpzdly m thzs
posmon -

- (3) ‘Apply parklng brake .
(4) Operate engine at idle speed e
(5) Wipe dirt from flller cap and tube before remov-

(6) Perform air pressure test to check clutch and . ing dipstick.

WARNING: Be sure to keep hwnds or loose artzcles of
clothing. away from the fan,. a,ccessory drive .belts, or.
other rotating engme parts Contact . with these com-
ponents or hot e'ngme components can result w perso'na,l
mjury.

(6) Remove: dipstick and check f1u1d level Fluld
level is correct wheéh between: ADD: ONE PINT and

FULL marks on dipstick.
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(7) Add or drain fluid as necessary to bring fluid to

correct level. If level was low, check trangmission for »

leaks.
(8) Check condition of fluid.

(a) Fluid should be dark red in color and free of
dirt or debris.

(b) If fluid is dlscolored or smells burnt, but
transmission operatlon is OK, fluid and filter should be
replaced.: :
(c) If fluld is badly discolored, smells burnt,
contains metal or frictional material partlcles and trans-
mission problems were experienced, transmission may
require overhaul.

A low fluid level allows the pump to take in air along
with the fluid. As in any hydraulic system, aerated fluid
will cause hydraulic pressures to be low and develop
slower than normal.

If the transmission is overfilled, the gears churn the
fluid into foam aerating the fluid and causing the same
conditions. that occur with a low fluid level. In either
case, air bubbles cause fluid overheating, oxidation and
varnish buildup which interferes with valve, clutch and

servo operation. Foaming can also result in fluid escap-
ing from the transmission vent where it may be mis-
taken for a leak. :

Along with fluid level, it is also important to check
fluid condition. When the fluid is dark, smells burnt or
is contaminated with metal or frictional material par-
ticles, an overhaul may be necessary. Examine the fluid
on the dipstick closely. If there is any doubt about its
condition, drain out a sample for further inspection.

After checking fluid level and condition, seat the dip-
stick fully to seal out water and dirt.

NOTE: After completing any repairs that required
draining the transmission fluid, add 8 pints (4.5 liters) of
Jeep, Dexron, or equivalent automatic transmission
Sfluid to the transmission before starting the engine.

FLUSHING OIL COOLER AND COOLER LINES

If a transmission or lockup clutch failure has con-
taminated the fluid, the oil cooler(s) should be reverse
flushed to insure that metal particles or sludged oil are
not later transferred back into the reconditioned
transmission.

(1) Disconnect both cooler' lines at radiator.

(2) Dislodge any foreign material at inlet side of
cooler with small screwdriver.

(8) Reverse flush cooler with combination of min-
eral spirits and pulsating air under pressure (shop air).

(4) Treat cooler lines separately and insure they are
clear by flowing mineral spirits or automatic transmis-
sion fluid through them.

(5) Remove leftover mineral spirits from cooler and
cooler liries by flowing automatic transmission fluid
through them.

(6) Coolér flow should now be checked by con-

‘necting cooler tubes and placing rear cooler tube into 1

quart container. Overfill transmission by 1 quart.
Watching a clock, start engine (run at curb idle) and run
in neutral for exactly 20 seconds. If cooler flow is less
than 1 quart in 20 seconds, replace radiator or have
radiator bottom cooler professionally reconditioned.
THROTTLE LINKAGE

The throttle linkage adjustment is important to
proper operation. This adjustment positions a valve
which controls shift speed, shift quality, and part
throttle downshift sensitivity. If the setting is too short,
early shifts and slippage between shifts may occur. If
the linkage setting is too long, shifts may be delayed and
part throttle downshifts may be very sensitive.

This adjustment is so critical that the use of a throttle
lever holding spring is necessary to remove slack in the
linkage during adjustment. Refer to Throttle Linkage
Adjustment in In-Vehicle Service and Adjustment.

GEARSHIFT LINKAGE

The gearshift linkage adjustment is important be-
cause the linkage positions the manual valve in the valve
body. Incorrect adjustment will result in creeping in
Neutral, premature clutch wear, delayed engagement in
any gear or a no-start in Park or Neutral condition.

Proper operation of the neutral start switch will pro-
vide a quick check of linkage adjustment as follows:

(1) Insert key in ignition lock and turn lock to On
position to unlock column and gearshift lever.

(2) Move gearshift lever slowly upward until it
clicks into Park detent in shift selector gate.

(8) Turn ignition lock cylinder to Start posmon and
start engine. If starter operates, Park position is correct.

(4) Stop engine.

(5) Move gearshift lever slowly toward Neutral un-
til lever engages in edge of Neutral detent in shift selec-
tor gate. .

"(6) Turn ignition lock cylinder to Start posntlon and
start engine. If starter operates, Neutral position is cor-
rect and linkage is properly ad_]usted

(7) If starter failed to operate in Park or N eutral or
if gearshift lever had to be moved back and forth to
achieve start in either position, linkage adjustment is
required. Refer to Gearshift Linkage Adjustment in In-
Vehicle Service and Adjustment section.

ROAD TEST

Before road testing, be sure fluid level, throttle and
gearshift linkage adjustments have been checked and
corrected if necessary.

Observe engine performance durlng the test. An en-
gine malfunction will have an adverse effect on trans-
mission operation. In addition, operate the transmission
in all gearshift positions to check for slippage and shift
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variations. Note whether the shifts are harsh or spongy,
and check the speeds at which upshlfts and downshifts

roceur.

Watceh closely for shppage or engine speed flare-up
which - usually indicates clutch, band or overrunning
cluteh problems, If the condltlon is advanced, an over-
haul may be necessary to restore normal operation.

In most cases, a slipping clutch or band can be deter-
mined by noting transmission operatlon in all gearshift
lever positions and by comparing which internal units
are applied in those positions, The Clutch and Band
Application Chart prov1des a basis for analyzing road
test results.

Clutch and Band Application Chart

Gearshift Lever Position
Drive P|R]|N D 2 |1
Elements 1 2 (3|1 2
Front Clutch . ’
Front Band ) ] . .
Rear Clutch _' o oo |e|e
~ Rear Band | ' '
"Overrunning = |
Clutch e * *

60230

_Analyzing the Hoad Tost

Refer to the Clutch and Band Apphcatlon Chart and
note which elements are in use in the various gear
ranges. The rear clutch is applied in-all forward ranges

(D, 2, 1). The overrunning clutch is applied in first gear -

D and 2 range only and the front band is applied i in 1 and

Rrange only. -

~ For example, if shppage occurs in D and 2 range flrst
gear but not in 1 range, the overrunmng clutch is slip-
ping. Similarly, if slippage occurs in any two forward
gears, the rear-clutch is slipping.

Applying the same method of analysis, note that both‘

clutches are applied in D third gear only. If the trans-
mission slips in third gear, either the front clutch or the
rear clutch is slipping, By selecting another gear which

does not use one of these units, the slipping clutch can be

determined. For example, if the transmission also slips
in reverse, the front clutch is slipping. If the transmis-
sion does not slip in reverse, the rear clutch is slipping.
This process of elimination can be used to determine
the slipping unit and to check operation. The key is
proper use of the Clutch and Band Application Chart.’
. Although road test analysis will help determine the
slipping unit, the actual cause of a malfunction usually
cannot be ascertained until hydraulic and air pressure

tests are performed. Practically any condition can be,

caused by leaking hydraulic circuits or sticking valves.

Unless the condition is obvious, such as no drive in D

range. first gear only, do not disassemble the transmis-
sion until hydraulic and air pressure tests have been
performed o ;

HYDRAULIC PRESSURE TESTS

The hydraulic pressure tests are performed using Test
Set J-24027, The set consists of five color-coded pressure
hoses, a 400 psi (2 758 kPa).capacity pressure gauge and
a 100 psi (689 kPa) capacity pressure gauge (fig. 2C-14),
The high pressure gauge is used to record rear servo
pressure on R and 1 positions only and the low pressure
gauge is used for all other readings. The test set permits
simultaneous connection to all the pressure ports and

~ allows sequential or 1ndependent pressure readings as

desired.

Fig. 2C-14  Pressurs Test Sel

Pressure Test Port Location

The accumulator line pressure port is located on the
right side of the case between the front and rear servo
castlngs just above the oil pan matlng surface (fig. 2C-
15). '

The governor pressure port faces to the left side in the
front lower center section of the adaptor housing (flg
2C-16).

Lubrication pressure is measured by installing a T-
fitting in the fluid cooler return line on the left side at
the rear edge of the case halfway to the top of the case
(fig. 2C-16). If inaccessible, use T-fitting at radlator
cooler return line. '

The front servo release pressure port is 10cated on the
right side of the case just behind the filler tube opening
just above the oil pan mating surface (fig. 2C-15). ’

The rear servo apply pressure port is on the right rear.
side of the case, facing rearward and just above the oil
pan mating surface (fig. 2C-16).
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LINE PRESSURE
(BLUE)

' REAR SERVO . ,
" APPLY (RED) - FRONT.SERVO

RELEASE (YELLOW)

. 41775

~ Fig. 2C-15  Pressure Port Locations

Hydraulic Pfessure Tost Procadure

~ Before the test, check and correct fluid level and con-

trol linkage’ adjustments, and connect a tachometer to
the engine. Raise the vehicle on a hoist that will allow
the wheels to rotate freely and connect the test gauge
hoses to the appropriate transmission pressure ports

Test Ono

Thxs test checks pump output, pressure regulator
valve operation, front/rear clutch and oil filter condition
by measuring transmission operating pressure at the
accumulator and front servo pressure ports in range.

(1) Turn test gauge selector handle to line pressure
position.

(2) Start and operate engine at idle speed, move
gearshift lever to D range and note line pressure.

(3) At idle, pressure should be 54 to 60 psi (372 to
414 kPa).

(4) Increase engine rpm to 1600 and slowly move
valve body throttle lever fully forward then fully rear-
ward. With throttle lever in forward position, pressure
should be 54 to 60 psi (8372 to 414 kPa) and gradually
increase to 94 psi (648 kPa) when lever is moved
rearward.

(5) Turn test gauge selector handle to front servo
apply position.

(6) - Operate engine at 1000 rpm, allow transmission
to upshift into third gear, and note servo pressure. Pres-
sure.should not vary from previously noted line pressure
by more than 3 psi (21 kPa).

(7) Slowly move throttle linkage to full throttle po-
sition and note servo pressures just prior to and after
transmission downshifts. Servo pressure should in-
crease then drop to 0 psi after downshift.

REAR OF
VEHICLE

LUBRICATION PRESSURE
(COOLER RETURN FITTING) , .

REAR SERVO
APPLY PRESSURE

GOVERNOR
PRESSURE

41776
Fig. 2C-16 Pressure Port Locations

Tost Two

This test checks pump output, pressure regulation,
and front clutch/rear servo condition by measuring and
comparing operating pressures at the rear servo and
accumulator pressure ports in gear ranges 1 and 2.

(1) Turn test gauge selector handle to line pressure
position. _

(2) Move gearshift lever to 1 range, operate engine
at 1000 rpm, and slowly move valve body throttle lever
fully forward then fully rearward. With lever in for-
ward position, pressure should be 54 to 60 psi (372 to 414
kPa) and gradually increase to 90 to 96 psi (621 to 662
kPa) as lever-is moved rearward.

(3) Turn test gauge selector handle to rear servo
apply position.

(4) Operate engine at 1000 rpm. Slowly move valve
body throttle lever fully forward then fully rearward.
Compare pressure registered at servo with line pressure
recorded at accumulator port. Servo pressure should not
vary from line pressure by more than 3 psi (21 kPa).

(5) Turn test gauge selector handle to line pressure
position. _

(6) Place gearshift lever in 2 range and operate en-
gine at 1000 rpm.

(7) Slowly move valve body throttle lever fully for-
ward then fully rearward and note pressures. With lever
in forward position, pressure should be 54 to 60 psi (372
to 414 kPa) and gradually increase to 90 to 96 psi (621 to
662 kPa) as lever is moved rearward. -

Test Three

This test checks pump output, pressure regulation,
and front clutch/rear servo condition by measuring and
comparmg operating pressure at the rear servo pressure
port in Reverse.

NOTE: For this test, only the high pressure gauge in
the test set is used. Since the gauge hose is connected
directly to the rear servo, it is not necessary to move the
test gauge selector handle to any specific position.
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@) Operate engine at idle speed, move gearshlft
lever to Reverse, and note reading on high pressure
gauge. Pressure should be approximately 160 psi (1 103
kPa) at idle.

(2) Slowly increase englne speed to 1600 rpm and
note reading at high pressure gauge again. As engine
speed is increased, pressure should also i 1ncrease to ap-
proximately 270 psi (1 862 kPa).

(8) Operate engine at idle speed, move gearshift
lever from Reverse to Drive, and note reading at high
pressure gauge. Pressure should drop to 0 psi when
gearshift lever is moved to Drive. This test checks for
leakage into rear servo which can cause rear band
burnout.

Tost Four

This test checks governor operatlon by measurmg

governor pressure response to changes in engine speed.
It is usually not necessary to check governor operation

unless shift speeds are 1nc0rrect or if the transmlssmn
will not downshift.

(1) Turn test gauge selector handle to governor
pressure position. v

(2) Move gearshift lever to D range, operate engine
at idle speed and note pressure. Pressure should be 0 to

‘1 -1/2 psi (10 kPa) maximum., If pressure exceeds max-

imum, governor valve or Welghts are sticking open..
(3) Slowly increase engine speed and observe speed-
ometer and test gauge pressure. Governor pressure

. should increase in proportion to vehicle speed (approx-

imately 1 psi per 1 mph). Pressure rise should be smooth
and drop back to 0 to 1-1/2 psi (10 kPa) when throttle is
closed.

Test Five

This test checks lubrication pressure which is meas-
ured by connecting the white test gauge hose to a T-
fitting that has been inserted in the left-side cooler line.
This test is especially important when the transmission
is noisy, or unexplained rear clutch failure has occurred,
or when fluid is forced out the fill tube and:fluid level
was known to be correct.

(1) Install T-fitting in transmission cooler line.

(2) Connect white test gauge hose to T-fitting and
turn test gauge selector handle to lubrication pressure
position.

(8) Start and operate engine at idle speed, move
gearshift lever to D range, and note pressure.

(4) Pressure at idle speed should be 5 to 15 psi (36 to
103 kPa).

~(5) Increase engine speed to 1000 rpm and slowly
move valve body throttle lever fully forward and then
fully rearward. With lever forward, pressure should be 5
to 15 psi (85 to 108 kPa) 10 to 30 031 (68 to 207 kPa) with
lever rearward.

AIR PRESSURE TEST

Air pressure testing is used as a diagnostic tool before
transmission removal and also as a method of con-
firming proper clutch, band and servo operation after
repair. -‘The tests involve substituting air pressure for
fluid pressure by applying air pressure to the appropri-
ate case passages after the valve body has been removed
(fig. 2C-17).

LINE PRESSURE FRONT PUMP .

TO AcCUMULATOR REAR  gpprvo FRONT  gycTiON
SERVO  appLy SERVO

; \ PLY | RELEASE :

PUMP
‘PRESSURE

GOVERNOR
INPUT -

—f TO COOLER
gr?l\slsEsFl‘Jhrlr%R - REAR / FROM S
CLUTCH TORQUE . -
APPLY CONVERTOR
FRONT CLUTCH - TO TORQUE
APPLY CONVERTER 41777

Fig. 2C-17 Transmission Case Channels

CAUTION: Use dry, filtered compressed air only when
performing air pressure tests. Pressures of 30 to 100 psi
(207 to 689 kPa) are required to perform the tests.

Front Clutch Test

‘Place one or two fingers on the clutch housing and
apply air pressure to the front clutch apply passage.
Movement of the piston can be felt and a soft thud may
be heard as the clutch applies. While air pressure is
applied, check for excessive air leakage.

- Rear Clutch Test

Place one or two fingers on the clutch housing and
apply air pressure to the rear -clutch apply passage.
Movement of the piston can be felt and a soft thud may
be heard as the clutch applies. While air pressure is
applied, check for excessive or unusual air leakage,
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Front Servo Test

Apply air pressure to the front servo apply passage.
The servo rod should extend and cause the band to
tighten around the drum, While are pressure is applied,
check for excessive air leakage. Spring tension should
release the servo when air pressure is removed.

Rear Servo Test

Apply air pressure to the rear servo apply passage.
The servo rod should extend and cause the band to
tighten around the drum. While air pressure is applied,
check for excessive air leakage. Spring tension should
release the servo when air pressure is removed.

CONVERTER HOUSING FLUID LEAK DIAGNOSIS

When diagnosing converter housing fluid leaks, two
facts must be established before attempting repair.
First, it must be verified that a leak condition does
actually exist and second, the real source of the leak
must be determined. Failure to establish these facts
beforehand can result in incorrect or unnecessary
repairs.

In some cases, suspected converter housing fluid leaks
may not be leaks at all. They may be the result of
residual fluid in the converter housing or excess fluid
spilled during factory filling or initial transmission op-
eration. These conditions may be incorrectly diagnosed
as fluid leaks.

Converter housing area leaks may have several
sources. Through careful observation, it is possible to
pinpoint the leak source before removing the transmis-
sion. The paths various types of fluid leaks follow are
shown in figure 2C-18 and are described below.

OlL PUMP
CRANKSHAFT SEAL LEAK
SEAL LEAK
OlL PUMP

TO-CASE BOLT
LEAK

CRANKSHAFT

OIL PUMP

) / GASKET LEAK
DRIVE
PLATE
CONVERTER~]
ASSEMBLY ~~ TRANSMISSION
CONVERTER
HOUSING
IMPELLER 70895

Fig. 2C-18 Converter Housing Fluid Leak Diagram

¢ Oil Pump Seal—Ileaks past the seal lip tend to move
along the drive hub.and onto the rear of the con-
verter housing. However, if total seal failure occurs,
fluid will be deposited inside the converter housing
only, near the outside diameter of the housing,.

¢ Oil Pump Body—leaks past the pump body follow
the same path as an oil pump seal leak or fluid may
travel down the pump face into the converter
housing.

¢ Oil Pump-to-Case Bolt—Ileaks past any one of these
bolts are deposited on the inside of the converter
housing only and not on the converter itself.

¢ Oil Pump-to-Case Gasket—leaks past the gasket are
deposited inside the converter housing only.

¢ Front Band Lever Pin Plug—leaks past the plug
threads are deposited inside the housing and not on
the converter.

Leak Diagnosis Procedure

(1) Check fluid level and condition. If fluid level is
high or low, adjust to proper level.

(2) Raise and support vehicle.

(3) Inspect transmission and correct any external
leaks from oil pan gasket, filler tube, governor line to
TCS switeh, if equipped, cooler line fittings, pressure
test port plugs and case-to-adaptor housing gasket.

(4) Remove converter housing spacer plate.

(5) Wipe all fluid from converter housing area.

(6) Operate engine at 2000 rpm for 2 minutes and
observe converter housing for fluid accumulation
pattern.

(7) If fluid accumulation pattern is not evident, pro-
ceed to next step. '

(8) If a circular pattern develops, it indicates a de-
fective or damaged torque converter. Correct leak by
replacing converter.

(9) If a trickle develops, it indicates an oil pump
leak caused by one or more of the following conditions:

¢ Pump drainback hole obstructed.

¢ Pump housing vent obstructed.

¢ Pump bushing or converter hub scored, nicked, pit-
ted or burred.

¢ Defective oil pump O-ring, gasket, or seal.

¢ Front band lever pin plug loose or plug threads in
case are stripped.

(10) Correct these conditions as outlined in following

steps. .
(a) Remove transmission and converter.
(b) Tighten front band adjusting screw until
band is tight around front clutch retainer. This will
prevent front clutch assembly from also coming out
when oil pump is removed and prevent damaging clutch
dises.

(¢) Remove oil pump and oil seal.

(d) Inspect pump housing drainback and vent
holes for obstructions. If drainback hole cannot be
opened using thin wire, replace pump housing. Check
vent hole by blowing solvent through vent. If vent can-
not be opened, replace pump housing.

(e) Inspect condition of pump housing and con-
verter hub. If bushing is scored, replace it and polish
hub using fine sandpaper.
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(f) Install replacement 011 pump seal O -ring,
gasket and oil pump.
(g) Loosen klckdown lever pin plug two turns.
(h) Apply small quantity of No. 2 Permatex, or
equivalent sealer, to plug threads and tlghten plug to
150 inch-pounds (17 -Nem) torque. :
(i) Adjustfront band.
(11) Install transmission and converter.
(12) Install converter housing spacer plate.
(13) Remove supports and lower vehicle.

GOVEBNOH

Governor operational problems should be diaghos_ed
using the road test and hydraulic pressure test
procedures.

STALL TEST

Stall testing determines the maximum engine rpm

obtainable at full throttle with the rear wheels locked
and the transmission in Drive. Stall testing also checks
the holding ability of the converter-stator overrunning
clutch and both transmission clutches. When stall test-
ing is completed, refer to the Stall Speed Specifications
Chart and diagnosis guides.

WARNING: Never allow anyone to stand in Jfront of
the vehicle when performing .a stall test. In addition,

always block the front wheels and have the parking omd ‘
. service brakes fully apphed during the test.

(1) Connect tachometer to engine. .
(2) Check and adjust transmission fluid level as
necessary.

. (8) Start and operate engine until transmission ..
fluid reaches operating temperature. -

(4) Block front wheels.

(6) Fully apply parking brakes.

(6) Fully apply service brakes. :

(7) Open throttle completely and record maximum
engine rpm reglstered on tachometer.

CAUTION: Do not hold the throttle open any longer
than necessary and never longer than five seconds at a
time. If more than one stall test is required, operate the
engine at 1000 rpm with the transmission in Neutral for
at least 20 seconds to cool the transmission fluid.

(8) If engine speed exceeds maximum shown in stall

speed chart, release accelerator immediately. This in-
dicates that transmission clutch slippage is occurrmg
(9) Shift transmission into Neutral, operate engine
for 20 seconds, stop engire, shift transmission into Park,
and release brake.
(10) Compare test results with stall speed chart and

refer to stall test d1agnos1s

Stall Tasl D'Iégnosis

Stall Spaed Too ngh

If stall speed exceeds speelflcatmns by more than 200
rpm transm1ssmn clutch sl1ppage is 1nd1cated

Stall Spead Too Low

Low stall speeds with a properly tuned engine indicate
a torque converter stator clutch problem The condition
should be confirmed by road testing prior to converter
replacement If stall speeds are 250-350 rpm below the
minimum specified in the chart, and the vehicle operates
properly at highway speeds but has poor low speed ac-
celeration, the stator overrunning clutch is slipping and

-the torque converter should be replaced.

 Stall Speed Normal

It stall speeds are normal but road testmg shows that
abnormally high throttle opening is required to mair-
tain highway speeds even though low speed acceleration
is normal, -the stator overrunning clutch is seized and
the torque converter must be replaced.;, .

Noise

A wh1n1ng or siren-like noise caused by fluid flow is

‘normal during a stall test. Loud metallic noises from

loose internal parts or interference within the assembly.
indicates a defective torque converter. To confirm that a
noise is originating from within the converter operate.
the vehicle at light throttle in Drive and Neutral on a
hoist and listen for noise commg from the torque con-
verter housing.

When the stall test is completed compare the test

“speeds recorded with those llsted in the Stall Speed

Specifications Chart.

- Stall Speed Speciflcations Chart

Transmission Model Engine RPM
258-999 ~1850-2150
- 268-727 1950-2250
300-727 1700-2000
60232 -
SERVICE DIAGNOSIS

General

The diagnosis charts: -provi'de‘ & quick reference for
transmission diagnosis. A step-by-step approach to di-
agnosing and correcting transmission malfunctmns is
used.
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The In-Vehicle Procedures chart lists problem condi-
tions that can be corrected with the transmission in the
vehicle. The Out-Of-Vehicle Procedures chart lists prob-
lems that require transmission removal and
disassembly. A ‘

The In-Vehicle Procedures should always be per-
formed first. Do not remove the transmission unless the
In-Vehicle Procedures fail to correct the problem.

How to Use the Charts

The Condition columns in each chart describes the
most frequently encountered malfunctions. Each prob-
lem condition is cross-referenced to the necessary ser-
vice procedures.

The code letters in the boxes at the top of each chart
identify the individual service procedures. These code
letters correspond to descriptions of the various pro-
cedures, which appear on the pages immediately follow-
ing the charts.

Capital letters A through T denote In-Vehicle Pro-
cedures. Lower case letters a through j denote Out-Of-
Vehicle Procedures.

The numbers in the boxes adjacent to the Condition
column cross-reference each problem condition to the
necessary service procedures. These numbers also show
the order in which the various service procedures should
be performed.
~ As an-example, assume that the problem condition is
Harsh Engagement in R-D-2-1. First, locate the problem

Service Diagnosis

OUT OF VEHICLE PROCEDURES

CONDITIONS

HARSH ENGAGEMENT R, D, 2,1

SLOW TO ENGAGE N, R, D, 2, 1

NO UPSHIFT, STUCK IN LOW GEAR

DELAYED, ERRATIC SHIFTS (HARSH AT TIMES)

SLIPS IN FORWARD DRIVE RANGES

SLIPS IN REVERSE ONLY

SLIPS IN LOW GEAR “D” ONLY
BUT.NOT IN “1” POSITION

WILL NOT MOVE IN FORWARD OR REVERSE

REVERSE OK, WILL NOT MOVE FORWARD
IND, 2,1

NO REVERSE

MOVES IN NEUTRAL POSITION (CREEPS IN “N”’)

DRAGS OR LOCKS UP

GROWLING, GRATING OR SCRAPING NOISES

BUZZING NOISE

OIL BLOWS QUT FILLER TUBE

OVERHEATS

SLUGGISH ACCELERATION, EXCESSIVE
THROTTLE NEEDED TO MAINTAIN SPEED

X e
L

~ 800868
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descrlptlon in the Condition column; then note which
service procedures.are indicated. As shown in the chart,
procedures B, D, E, G, N, Q are required. Next, note the
numbers Whlch 1ndlcate the sequence in whlch these
procedures are to be performed. In this case, the correct
order will be D, B, E, G, Q, N. Finally, refer to the
service procedure descrlptlons, which appear on the
pages immediately following the charts, for details of
each procedure.

Become familiar with both charts and the procedures
required. Some conditions require in-vehicle service
only, others require out-of-vehicle service only, and
some require a combination of both.

In-Vehicle Procedures

A—Fluid Level and Condltlon Fluid should be at full “
-mark with engine idling. Fluid should not-be mllky, full .

_of bubbles, or dark and burnt smelling. Use AMC, Dex-
ron, or equivalent, transmission fluid only.
B—Throttle Linkage: Check for smooth travel. Clean
but do not lube, linkage pivot pomts as necessary, then
‘adjust to specifications. !
C—Gearshift Linkage: Adjust to spec1f1cat1ons
D—Engine Idle Adjustment: Set to specifications.
E—Hydraulic Pressures: Perform hydraulic pressure
test to determine if operating pressures are within speci-
‘fications, Repalr hydraulic components as necessary.

Check and correct throttle and line pressure settmgs if

required.

F—Front Band: Adjust to specifications.

‘G—Rear Band: Adjust to spec1f1cat10ns ;
"H—Neutral Start Switch: Check wires and connectwns
Test switch. See if valve body manual lever grounds

‘switch in P and N positions. If not OK, check ground -

str1p at valve body manual lever. If OK, check startlng
‘eireuit.

‘I—Park Lock Check cond1t1on of lock rod lock rod ball,”

.sprag reaction plug, governor support and sprag shaft
‘Replace parts as required.
J—Transmission Oil Cooler; Check lines and’ cooler for
‘obstructions or leaks (look for transmission fluid in radi-
ator coolant or milky colored transmission fluld which
indicates coolant in fluid).

K—Output Shaft Bearing, Bushmg or Seal: Remove ex- .

tension housing,. inspect parts, and replace parts as
‘necessary.

L—Governor Valve: Clean and inspect.all parts. Check
weights, shaft and valve for burrs, nicks, scores or bind-

.ing. Check spring for collapsed or distorted coils and
snap rings for distortion. Check filter for dirt and’

debris. Inspect body for eracks or warpage.. Check torque
on governor and output shaft support bolts.

‘M—Oil Filter: Inspect and replace if clogged.
‘N—Valve Body: Remove,

disassemble,
oughly, and inspect valves and plugs for nicks,
scratches, burrs, and rounded edges on valve lands.
Check bores for scratches, springs for collapsed coils,

clean thor-. . .

and all mating surfaces for nicks, burrs or warpage.
Reassemble and install, t1ghten1ng all screws to exact,
specifications.

O—Front Servo and Lmkage Inspect p1ston for wear,.

cracks, and worn or broken seal rings. Check springs for:
collapsed or broken coils. Check servo bore for scratches,
nicks or wear. Check lever, strut, and band for damage.
Check lever shaft for wear, being loose in case, or for
leaking O-ring.

P—Rear Servo and Llnkage Inspect piston for wear,

cracks, worn or broken seal ring or damaged seal. Check

. springs for collapsed or broken coils. Check servo bore

for scratches, nicks or wear. Check lever and band for
damage. Check lever shaft for wear or belng loose in
case.

Q—Accumulator Clean . and 1nspect for broken seal
rings, scratched bore, broken or collapsed spring. Check

-piston for cracks or evidence of piston cocking in bore.

R—Air Pressure Test: Remove valve body and use air

pressure to apply clutches and bands to check operation. -

S—Engine Tune and Performance: Verify proper. en-
gine operation, Be Sure compression ‘meets_specifica-

tions and fuel and ignition systems are functlomng .l

properly.

T—Stall Test: Perform stall test to check holdmg abll- o

ity of converter and transm1sslon clutches,

Oul 0f- Vehlcle Procedures bfl"b":, o

a—Converter Drlve Plate: Check plate for flatness,
cracks at mountmg bolt holes, loose attaching bolts or
damaged ring gear teeth. Broken drive plate may in-
dicate engine-to-transmission caused by loose, m1ss1ng
or misaligned dowels. -

b—Oil Pump: Clean pump and check all clearances: In-
spect rotors for scormg and the seal and bushings for
wear. Inspect pump housing and reactlon shaft support
mating surfaces for flatness.

c—Transmission Vent: Make sure vent 1s open and not

" obstructed.

d—Front Cluteh: Clean and 1nspect all parts Examme

_ retainer and piston for scores and scratches, discs and

plates for wear, return springs for collapsed cmls, and

- the seal rings for damage. The vent check ball i in the

retainer must operate freely.

e—Rear Clutch: Inspect all rear clutch parts as outhned
under front clutch procedure.

f—Planetary Gear Set: Clean and inspect annulus gear,
planet pinion carrier assembly, and sun gear for ‘worn
thrust washers, damaged gear teeth, and excessive pin-
ion end clearance Examine the‘bushings in the sun gear
for excessive wear.

g—Rear. Band:’ Inspect the band for ‘wear and for good
bond of lining to band. Inspect lining for burn marks;
glazing, uneven wear patterns, flaking, or if band
grooves are worn away at any portion of band. Replace
band if it exhibits.any of these conditions.
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h—Overrunning Clutch: Clean and inspect clutch parts
for brinnelled clutch rollers or cam, or improperly as-
sembled rollers or springs. Check for collapsed springs
and bent spring retainer tabs,

i—Torque Converter: If the converter hub seal surface
or drive slots are damaged or if the converter contains
foreign material, burnt-oxidized fluid or debris, replace
the converter. Do not attempt to clean or flush the
converter.

j—Seal Rings: Inspect seal rings on reaction shaft sup-
port and governor support for wear, cracks or breakage.
Inspect ring grooves on both support assemblies for
nicks, burrs or distortion. Inspect bores in front clutch
retainer and output shaft support for nicks, grooves,
wear, cracks or scratches.

Service Diagnosis

IN VEHICLE PROCEDURES

CONDITIONS

E(F|GH|I|JK|LM|N|O|P|QR|S|T

HARSH ENGAGEMENT R, D, 2, 1

»

SLOW TO ENGAGE N, R, D, 2,1

NO UPSHIFT, STUCK IN LOW GEAR

NO LOW GEAR MOVES IN 2ND or 3RD GEAR

NO KICKDOWN OR NORMAL DOWNSHIFT

DELAYED ERRATIC SHIFTS (HARSH AT TIMES)

SLIPS IN FORWARD DRIVE RANGES

| SLIPS IN REVERSE ONLY

WILL NOT MOVE IN FORWARD OF REVERSE

(=4 ot (<2} o 3 N (o] ©

REVERSE OK, WILL NOT MOVE FORWARD
IND, 2,1

NO REVERSE

MOVES IN-NEUTRAL POSITION (CREEPS IN “N”’)

DRAGS OR LOCKS UP

GROWLING, GRATING OR SCRAPING NOISES

BUZZING NOISE

OIL BLOWS OUT FILLER TUBE

OVERHEATS

WILL N OT START IN N OR P_POSITION

SLUGGISH ACCELERATION, EXCESSIVE
THROTTLE NEEDED TO MAINTAIN SPEED

80086A
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' SPECIFICATIONS -

Hydraulic Pressure Test Specifications

Lube Pressure | Closed throttle . 5-30 psi (34-207 kPa)
Full throttle 5-30 psi {34-207 kPa)
Line Pressure ‘ Closed throttle | 54-60 psi (372-414 kPa) '
1000 rprm | 567-94 psi (393-648 kPa)
Front Servo Release Third gear only No more than 3 psi (21 kPa) lower than line pressure -
Rear Servo Apply 1 Range No more than 3 psi {21 kPa) lower than line pressure
R Range | 160 psi {1103 kPa) at idle, builds to 270 psi {1862 kPa) at 1600 RPM.,
Governor D Range ' ‘| Pressure should respond smoothly to changes in MPH and return to
Closed throttle 0 to 1-1/2 PSI {0-7 kPa) when stopped with transmission in D, 1, 2, )
- Pressure above 1-1/2 PS| (7 kPa) at standstill will prevent transmlssmn
from downshifting.

70125
Hydraulic Pressure Test Diagnosis "
Condition © , ~ .- - Indication )
Line pressure OK during any one test | B Pump and regulator Valve OK .
Line pressure OK in R but low in D, 2, 1 v Leakage in rear clutch area (servo clutch seals
e : . governor support seal rings) - b d
Pressure OK in 1, 2 but low in D3 and R l Leakage in front clutch area (servo, clutch seals, :
' ’ : retainer bore, pump seal rmgs)
Pressure OK in 2 but lowin Rand 1 Leakage in rear servo
Front servo pressure in 2 o ' Leakage in servo; broken servo ring or cracked
. : : servo p1ston v :
Pressure low in all positions . ' | -Clogged filter, stuck pressure regulator valve worn
: : “or defective pump : :
Governor pressure high at idle (over 0 to 1-1/2 psi) Governor valve sticking open’
Governor pressure zero or below spe01flcat1ons at - Governor valve sticking in closed posi'tion‘
all mph f1gures , : ‘ ' .
Lubrication pressure low at all throttle ﬁositions Clogged oil cooler or lines, seal rings leaking, out-
' put shaft plugged with debrls, worn bushmgs in
pump or clutch retamer

70126
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Lockup Torque Converter Service Diagnosis

Condition Possible Cause Correction
NO LOCKUP (1) Faulty oil pump. (1) Replace oil pump.
(2) Sticking governor valve. (2) Repair or replace as necessary.
(3) Valve body malfunction. (3) Repair or replace valve body
or its internal components as
(a) Stuck switch valve. necessary.
(b) Stuck lockup valve.
(c) Stuck fail-safe valve.
|{(4) Faulty torque converter. (4) Replace torque converter.
(5) Failed locking clutch. |(5) Replace torque converter.
(6) Leaking turbine hub seal. (6) Replace torque converter.
(7) Faulty input shaft or seal ring. (7) Repair or replace as necessary.
WILL NOT UNLOCK (1) Sticking governor valve. (1) Repair or replace as necessary.
(2) Valve body malfunction. (2) Repair or replace valve body
or its internal components
(a) Stuck switch valve. as necessary.
(b) Stuck lockup valve.
(¢) Stuck fail-safe valve.
STAYS LOCKED UP (1) Sticking governor valve. (1) Repair or replace as necessary.
AT TOO LOW A ' ’ ‘ '

SPEED IN DIRECT

LOCKS UP OR
DRAGS IN LOW
OR SECOND

SLUGGISH OR
STALLS IN
REVERSE

(2) Valve body malfunction.

(a) Stuck switch valve.
(b) Stuck lockup valve.
(¢) Stuck fail-safe valve.

(1) Faulty oil pump.
(2): Valve body malfunction.

(a) Stuck switch valve.
(b) Stuck fail-safe valve.

(1) Faulty oil pump.

(2) Plugged cooler, cooler lines
or fittings.

(8) Valve body malfunction.

(a) Stuck switch valve.

(b) Faulty input shéft or seal ﬁng. 4

(2) Repair or replace valve body
or its internal components
as necessary.

1) Replace oil pump.

2) Repair or replace valve body-
or its internal components
as necessary.

(1) Replace oil pump as necessary.

(2) Flush or replace cooler and
flush lines and fittings.

(3) Repair or.replace valve body
or its internal components
as necessary.

81127A
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Lockup Torque Converter Service Diagnosis (cont.)

" ‘Condition

Possible Cause

Correction

LOUD CHATTER
DURING LOCKUP
ENGAGEMENT
(COLD) '

VIBRATION OR
SHUDDER DURING
LOCKUP
ENGAGEMENT .

VIBRATION AFTER
LOCKUP R
ENGAGEMENT

VIBRATION WHEN
REVVED IN
NEUTRAL

OVERHEATING: OIL
BLOWS OUT OF

DIP STICK TUBE
OR PUMP SEAL.

SHUDDER AFTER
LOCKUP .
ENGAGEMENT

(1) Faulty torque converter.,
(2) Failed locking clutch.

(8) Leaking turbine hub seal.

~|(1) Faulty oil pump.

(‘42‘).':"<Va1ve body .:malfunction. .‘

(3) Faulty torque converter.

(4) Engine needs tune up

(1) Faulty torque converter

(2) Exhaust system strikes. underbody. B

(3) Engine needs tune-up.
(4) Throttle .llnkage misadjusted.

(1) Torque converter out of balance.

(1) Plugged cooler, cooler lines
or fittings. '

(2) Stuck switch valve.

(1). Faulty oil pump.

'[(2) Plugged cooler, vced'ler lines

or fittings. .. ..

(3) Valve body malfunction.

(4) Faulty torque conyerter.

{(5) "Fail locking clutch.
(6) Exhaust system strikes underbody.

(7) Engine needs tune-up.
(8) Throttle linkage misadjusted.

(1) Replace torque converter.
(2) Replace torque converter.
(3) Replace torque converter.

(1) Repair or replace oil pump
as necessary. - '

(2) Repair' or replace valve body
‘or-its internal components -
_as necessary.

1(3) Replaceter"(jue converter, | '

“|(4) Tune éngine.

(1) Replace torque converter.- ’

(2) ‘Align exhaust system

3) Tune englne

o (4) Adjust throttle linkage;

(1) Replace torque converter.

(1) Flush or replace cooler and
flush lines and fittings.

(2) Repair switch valve in valve
body or replace valve body.

|(1). Replace oil pump. .

(2) Flush. or replace cooler and
ﬂush lines and fittings.

(3) Repair or replace valve body
or its internal components
as necessary.

(4) Replace torque converter.

(5) Replace torque converter.

(6) Align exhaust system.

(7) Tune engine.

(8) Adjust throttle linkage.

811278
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Torque Specifications

” Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened item.

USA (ft-lbs) Metric (N-m)
Service Service

Service In-Use Service In-Use

Set-To Recheck Set-To Recheck

Torque Torque Torque Torque
Cooler Line Fitting . . .. ... ouiuit it ettt e i e s ananans 160 in-lb 120-200 in-Ib 18 14-23
CoolerLine Nut . ... ..o i i e e e 150 in-lb 130-180 in-lb 17 15-20
Converter Drive Plate to Crankshaft Bolts -4 Cylinder.......................... 58 50-56 79 68-89
Converter Drive Plate to Crankshaft Bolts -6 Cylinder.......................... 105 95-120 142 129-163
Converter Drive Plate to Torque Converter Bolts-4 Cylinder. .................... 40 35-40 54 . 47-54
Converter Drive Plate to Torque Converter Bolts -6 Cylinder .................... 26 22-30 35 30-44
Adapter Housing-to-Transmission CaseBolt.........................oiiiat, 24 - 33 —
GovernorBody Bolt . ...t i i i e 100 in-lb - 11 _
Front Band Adjusting Screw Locknut. ...........coiiiiiiiiiiiiiriinennnnnns 35 - 47 -
Kickdown Lever Shaft Plug ......... ..ottt ittt i e iiiieeeaens 150 in-lb - ' 17 -
Rear Band Adjusting Screw Locknut ............cooiiiiiiiiiiinennreernnnnnnn 35 - 47 -
Neutral Starter SWitch . ... it it iiiiiie i eriaennans 24 - 33 —
Oil Filler Tube Bracket BOolt . . ... ... ..ottt 150 in-lb - 17 -
Ol Pan Bolt . ...ttt e e e 150 in-lb 9-13 17 12-18
Oil Pump Housing-to-Transmission tase Bolt.....coii 175 in-lb - 20 -
Output Shaft SUPPOrt Bolt. . ... ...ttt i e 160 in-lb — 17 -
Overrunning Clutch Cam Setscrew. .. ... ..ottt ineriininnneeeans 40 in-lb - 4 -
Pressure Test Port Plug.......... et tieaeeetnereren et anetarettosenaanas 110 in-lb - 12 -
Reaction Shaft Supportto OilPumpBolt...............cooiiiiiiiiiiiiinn, 160 in-lb - 18 -
Transmission-to-Engine Bolt . ......... ... ittt 28 22-30 38 30-41
Valve BOoAy SCreW . ...ttt ittt it e e 35in-lb - 4 -
Valve Body-to-Transmission Case SCrew. . ........coeiiiiiiiiiiriiiinnenens 100 in-lb - 1" -

All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified.

Fill to “Add One Pint” mark on dipstick. Use Jeep, Dexron II® , or equivalent

Fluid Level

Automatic transmission fluid.

NOTE:

Check fluid level with gearshift selector lever in N (neutral)
position and - with fluid at normal operating temperature.

70129

70121
Fluid Capacity and Gear Ratios
Fluid Capacity — Transmission and Torque Converter

o T 17 pints (8 liters)

7 PP 17 pints (8 liters)

CoolingMethod ....................coiiat Water-Heat Exchanger

in Radiator Lower Tank

Fluid Pressure and Lubrication — All Models ......... Rotor-Type Pump
Gear Ratios — 727

2T S 2.45:1

E oo Vo 1.45:1

LI 11 S 1.00:1

ROVBISE ..\ oottt eeseaananeeannnneesras 2.20:1
Gear Ratios — 999

2 S 2.74:1

F T ToTo T 1 o 1.66:1

1201 1.00:1

LT L T T 2.20:1

80069
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IN-VEHICLE SERVICE
AND ADJUSTMENT

, Page
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Governor Valve Service  2C-28
Neutral Start and Backup Lamp Switch  2C-29
Oil Fllter Replacement  2C-26

Page
Park Lock Component Replacement  2C-29
Rear Band Adjustment  2C-26
Specifications  2C-32
Throttle Linkage Adjustment  2C-30
Valve Body Service 2C-26

GEARSHIFT LINKAGE ADJUSTMENT

(1) Raise vehicle.

(2) Loosen shift rod trunnion Jamnuts ,

(3) Remove lockpin retaining shift rod trunnion to
bellecrank and disengage trunnion and shlft rod at. bell-

. crank

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

(5) Move valve body manual lever rearward into
Park detent. Be sure lever is moved rearward as far as
possible. Park detent is last rearward detent. ,

(6) Check for positive engagement of park lock by

attempting to rotate propeller shaft. Shaft will not ro-

tate if park lock pawl is fully engaged in park gear.

(7) Adjust shift rod trunnion to obtain free pin fit in
bellerank arm and tighten trunnion jamnuts. Prevent
shift rod from turning while tightening jamnuts.

NOTE: Gearshift linkage lash must be eliminated in
order to obtain a proper adjustment. Eliminate lash by
pulling downward on the shift rod and pressmg upward
on the outer bellcrank.

(8) Move gearshift lever to Park and Neutral posi-
tions and check engine starting. Engine should start in
these positions only. Engine must not start in any gear
position other than Park or Neutral. If engine does not

. start or starts inR, D, 2, or 1, adJustment is incorrect or

S

neutral switch is defectlve
(9) Check steering lock for ease of operation.
(10) Lower vehicle.

FRONT BAND ADJUSTMENT

The front band adjusting screw is located on the left

“side of the transmission case just above the manual

valve and throttle control levers (fig. 2C-19).
Adjustment Procedure

(1) Raise vehicle.

(2) Loosen adjusting screw locknut and back off
locknut five turns.

(8) Check adjusting screw rotation. Screw must
turn freely in case. Lubricate adJustmg screw threads if
screw binds.

Fig. 2C-19  Front Band Adiustmsnt_

(4) Tighten adjusting screw to 36 inch-pounds (4
Nem) torque using Torque Wrench J-5853, Adapter Tool
J-24063 and 5/16 square socket (fig. 2C-19).

‘CAUTION: If Adapter Tool J-2,063 is not used, the

band adjusting screw must be tightened to 72 inch-
pounds (8 Nem) torque.

(5) Back off adjusting screw 2-1/2 turns.

(6) Tighten adjuster screw locknut to 85 foot-
pounds (47 Nem) torque. Do not allow adjuster screw to
rotate when tightening locknut.

(7) Lower vehicle.
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REAR BAND ADJUSTMENT

The rear band adjustment is an internal adjuétment.
The transmission oil pan must be removed to gain access
to the band adjusting screw (fig. 2C-20).

Fig. 2C-20 Rear Band Adjustment

Adjustment Procedure

(1) Raise vehicle.

(2) Remove oil pan and drain fluid.

(8) Inspect fluid and filter for heavy accumulation
of friction material or metal particles which indicate
worn or damaged parts. However, a very light accumu-
lation of this material is normal.

(4) Adjust band as follows (fig. 2C-20):

(a) Remove adjusting screw locknut.

(b) Tighten adjusting screw to 41 inch-pounds
(5 Nem) using torque wrench and 1/4 hex-head socket
wrench. :

(c) On Model 999, back off adjusting screw four
turns.

(d) On Model 727, back off adjusting screw two
turns.

(e) Hold adjusting screw in position and install
locknut. Tighten locknut to 85 foot-pounds (47 Nem)
torque.

(5) Install oil pan and replacement pan gasket.
Tighten oil pan bolts to 150 inch-pounds (17 Nem)
torque.

(6) Lower vehicle.

(7) Fill transmission with Jeep, Dexron, or equiva-
lent automatic transmission fluid. Refer to Fluid Level
and Condition for refill procedure.

OIL FILTER REPLACEMENT

(1) Raise vehicle.
(2) Remove oil pan and drain fluid.

(8) Inspect fluid and filter for heavy accumulation
of friction material or metal particles which indicate
worn or damaged parts.

(4) Remove three screws attaching filter to valve
body and remove filter.

(5) Install replacement filter and tighten filter at-
taching serews to 35 inch-pounds (4 Nem) torque.

(6) Clean and install oil pan and replacement pan
gasket. Tighten pan bolts to 150 inch-pounds (17 Nem)
torque.

(7) Lower vehicle

(8) Fill transmission with Jeep, Dexron, or equiva-
lent automatic transmission fluid. Refer to Fluid Level
and Condition for refill procedure.

VALVE BODY SERVICE

Removal

(1) Raise vehicle.

(2) Remove oil pan and drain fluid.

(3) Loosen clamp bolts and remove throttle and
manual valve control levers from valve body shafts.

(4) Remove neutral switch from case.

(5) Remove valve body attaching screws (fig. 2C-
21).

(6) Lower valve body, pull valve body forward to
disengage park lock rod, and remove valve body.

VALVE BODY
ATTACHING SCREWS §

ALVE BODY :
TTACHING SCREW. \\.

ey

Fig. 2C-21 Valve Body Attaching Screw Location

NOTE: It may be necessary to rotate the output shoft
before the park lock rod will clear the park sprag.

(7) Remove oil filter.

(8) Mount valve body on Support Stand J-24043.

(9) Refer to Out-of-Vehicle Service and Overhaul
section for valve body service procedures.

Valve Body Hydraulic Control Pressure Adjustments

There are two hydraulic control pressure adjustments
that can be performed on the valve body, they are: Line
Pressure and Throttle Pressure adjustment.
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Because line and throttle pressure are interdependent

(each affects shift quality and timing), both adjust-
\ments must be performed properly and in the correct

“/sequence which is; line pressure adjustment
first—throttle pressure adjustment last.
Line Pressure Adluslmonl

(1) Measure distance from valve body to inner edge
of adjusting screw using accurate steel scale (fig. 2C-22).

ALLEN
WRENCH

41782,

Fig. 2C-22 Line Pressure Adjustment

- (2) viva'stance measﬁred should be 1-5/16 inches (33.4
mm),
(3) If adjustment is required, turn adjusting screw
in or out to obtain 1-5/16 inch (83.4 mm) setting.

NOTE: The 1-5/16 inch (83.4 mm,) setting is an approx-
imate setting. Because.of manufacturing tolerances, it
may be necessary to vary from this dimension to obtain
the desired pressure. One complete turn of the adjusting
screw changes line pressure approximately 1-2/3 psi (9
kPa). Turning the adjusting screw counterclockwise in-
creases pressure while turning the screw clockwise de-
creases pressure. .

'Throltlo Pressure Adluslmonl

(1) Insert Gauge Tool J 24031 between throttle lever
cam and kickdown valve (fig. 2C-23). v

(2) Push gauge tool inward to compress klckdown
valve against spring and to bottom throttle Valve in
valve body.

(8) Maintain pressure against kickdown valve
spring and turn throttle lever stop screw until screw
‘head touches throttle lever tang and. throttle lever cam
-touches gauge tool. :

’NOTE The kickdown valve spring must be fully com-
‘pressed and the kickdown valve completely bottomed in
the valve body to obtain a correct adjustment.

Fig. 26-23 Throflle Pressure Adjustment
Installation " ‘

(1) Clean all mating surfaces, Be sure burrs are

removed from transmlssmn case and Valve body steel
plate surfaces.

(2) Position accumulator spring on-valve body

(8) Insert park lock: rod through openlng in rear of
case.

(4) Position knob on end of lock rod agamst reaction
plug in sprag and exert rearward pressure on rod to
move rod past sprag. Rotate output shaft, if necessary.

(5) Align and install valve body. Install attachmg '

screws finger-tight only.
(6) Install neutral switch,
(7) Move manual valve (in valve body) to neutral

position. Align valve body as necessary to align neutral’

finger of manual lever with neutral switch plunger.,

(8) Tighten valve body attaching screws alternately
and evenly to 100 inch-pounds (11 Nem) torque.

(9) Install oil filter. Tighten attaching screws to 35
inch-pounds (4 Nem) torque.

(10) Install manual and throttle valve control levers
and tighten clamp bolts. Check both shafts for binding
after tightening bolts.

(11). Install oil pan and replacement gasket, Tlghten
oil pan bolts to 150 inch- pounds (17 Nem) torque.

(12) Lower vehicle.

. (13) Fill transmission with Jeep, Dexron, or equiva-
lent automatic transmission fluid. Refer to Fluid Level
and Condition for refill procedure..

~ (14) Adjust gearshift and throttle linkage.

Front and Rear Servos

The front and rear servos may be removed, recondi-
tioned and installed w1th the transmission in the
vehicle.

For.removal, mspectlon and mstallatmn procedures
refer to Out-Of-Vehicle Service and Overhaul section.
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GOVERNOR VALVE SERVICE
Removal

(1) Raise vehicle.

(2) Mark propeller shaft yokes for assembly align-
ment reference.

(8) Disconnect front-rear propeller shafts at trans-
fer case. o

(4) Disconnect speedometer cable at transfer case.

(5) Place support stand under transmission con-
verter housing. "

(6) Remove rear crossmember.

(7) Disconnect parking brake cable at equalizer and
disconnect exhaust pipe support brackets, if necessary.

(8) Remove bolts attaching transfer case to trans-
mission adapter housing and remove transfer case.

(9) Remove bolts attaching adapter housing to
transmission and remove adapter housing.

(10) Rotate transmission output shaft until governor

weight faces downward (fig. 2C-24).

(PARK GEAR)

Fig. 2C-24 Governor Welght E-Clip Location

(11) Remove E-clip from weight end of governor
valve shaft (fig. 2C-24). .

(12) Remove governor valve and shaft from governor
body (fig. 2C-25). .

(138) Remove snap ring that retains governor body-
park gear assembly on output shaft.

(14) Remove governor body-park gear assembly
from output shaft.

SPRING

OUTER WEIGHT

GOVERNOR BODY

&\}v VALVE SHAFT

NJ

INNER WEIGHT

E-CLIP
- FILTER SCREEN 60161

Fig. 2C-25 Governor Valve Assemhly
Disassemhly

(1) Remove large snap ring from weight end of gov-
ernor body (fig. 2C-25).

(2) Remove weight assembly.

(8) Remove snap ring from governor weight
assembly.

(4) Separate inner weight, spring, and outer weight.
Identify spring with tag.

(5) If park gear or governor body is to be replaced,
straighten lock tabs and remove bolts attaching body to
gear.

(6) Remove governor filter.

Cleaning and Inspection

Thoroughly clean all governor parts in a suitable
cleaning solution but do not use any type of caustic
cleaning solution. .

The weights and valves should fall freely in their
bores when clean and dry. Rough surfaces and burrs
may be polished using crocus cloth.

Inspect the governor weight spring for distortion. Re-
place the spring, if damaged.

Clean the filter in solvent and dry it with compressed
air. Replace the filter, if damaged.

Inspect the park gear for chipped or worn gear teeth
or damaged ring grooves. Replace the gear, if damaged.

Check the bolt torque on the output shaft support
attaching bolts, If loose, cross-leakage and loss of gover-
nor pressure can occur.

Assembly

(1) If governor body was separated from park gear,
install filter, assemble body and support, and install
attaching bolts finger-tight.

NOTE: Do not tighten the bolts to specified torque
until the assembly is installed on the output shaft.
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- (2) Install governor weights and spring inside of
outer weight and install snap ring. - : L
(8) Install welght assembly in body.
(4) Install snap ring,

lnslallatlon

(1) Position park gear-governor ‘body assembly on
output shaft,
(2) Align governor valve shaft hole in body thh
hole in output shaft and install assembly.
(8) Install snap ring in governor body,
(4) Install body-to-gear attaching bolts and tighten
to 100 inch-pounds (11 Nm) torque.
(5) Bend ends of lock tabs against bolt heads.
(6) Install governor valve on valve shaft.
(7) Insert assembly into body and through governor
weights. .
(8) Install retaining E-chp ’
(9) Install and tighten adapter housmg bolts to 24
foot-pounds (82 Nem) torque,
(10) Install transfer case.”
(11) Install rear crossmember.
(12) Connect speedometer cable.
* (18) Connect exhaust support brackets and brake
cable, if removed.
(14) Connect propel]er shafts. Align assembly refer-
ence marks and tighten clamp bolts to 14 foot-pounds

"7 (19 Nem) torque.

(15) Adjust gearshift and throttle lmkage

(16) Lower vehicle, '

(17) Fill transmission with Jeep, Dexron,.or equiva-
lent transmission fluid. Refer to Fluld Level and Condi-
tlon for refill procedure

PARK LOCK COMPONENT REPLACEMENT

Disassembly

(1) Remove adapter housing and transfer case as
outlined in Governor Valve Service.

(2) Slide shaft out of housing' and remove park
sprag and spring (fig. 2C-23).

(3) Remove snap ring and slide reaction plug and
pin assembly out of housing.

(4) To replace park lock control rod, refer to Valve
Body in Out-of-Vehicle Service and Overhaul section.

Ingpection

Check the sprag' shaft for scores and for free .move-
ment in the housing and sprag. Check the sprag and
control rod -springs for loss of tension or distortion.

. Check the square lug on the sprag for broken edges.

Check the lugs on the governor support (park gear) for
broken edges. Check the knob on the end of the control
_rod for nicks, burrs, and free turning.

 AUTOMATIC TRANSMISSION 20-20

Assembly

(1) Install reactlon plug and pin assembly in hous-
ing and install s snap ring (fig. 2C- 26)

EXTENSION
“HOUSING - -

l‘4—999 8 INCHES —

‘-)Jll ml]IIIHID
|<-—' 727 8-3/16 INCHES—H

E-CLIP

CONTROL
ROD

| . eo162
 Fig. :2(:-2'67' Park Lack cnmpononts’ g

(2) Position sprag and sprmg in' housmg and’ mstall.

. shaft Be sure square lug on sprag is facmg park gear
and that spring 1s posmoned 80, 1t moves sprag away‘ s

from gear.
(3) Install transfer case and’ adapter housmg as out-
lined in Governor Valve Servme i

NEUTRAL STAHT AND I!AGKUP LAMP SWITGH

The neutral starting section of the switch is contamed o
in the center terminal of the three terminal sw1tch It.
provides a ground for the starter solenoid mrcult
through the gearshift lever in Park and Neutral posu-
tions only.

The two outside terminals of the neutral sw1tch are
for the backup lamp switch circuit (fig. 2C-27). Refer to

;the wiring diagrams at the end of this volume for sw1tch
, mrcultry

Test and noplacament_ Procedurs

Neutral Start Circult

(1) Remove wiring connector from. switch and test
for continuity between center terminal pin and trans-

‘mission case. Continuity should exist only when trans-

mission is in Park or Neutral.

- (2)-If tests show switch may be- defectlve, check
gearshlft linkage adjustment before replacing switch.

(3) Remove switch from transmission, Allow trans-
mission fluid to drain into container.

(4) Move gearshift lever to Park and Neutral posi-
tions. Inspect switch operating lever fingers and manual
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NEUTRAL R
MANUAL LEVER AND

—_ CONTACT SWITCH PLUNGER IN

N\ REVERSE POSITION

PARK

SW fcH CONTACT

F|g 2¢-27 Noulral Start and Backup Lamp SWIlch

lever and shaft for proper alignment with switch open-
ing in case.

(5) Install switch and .switch seal in transmission
case. Tighten switch to0 24 foot-pounds (33 Nem) torque.

(6) Testswitch continuity.

(1) Correct transmission fluid level as requlred Re-
fer to Fluid Level and Condltlon for refill procedure.

Backup Lamp Circuit

(1) Remove wiring connector from switch and test

for continuity between two outside pins.
(2) Continuity should exist when transmission is in
reverse only.
3) Contmulty should not ex1st from either pin to
transmission case in reverse. _
. (4) Replace switch if tests prove switch is defective.

THROTTLE LINKAGE ADJUSTMENT

Six-Cylinder Cd-7- Scramhler-choi;okoa-Wauonoor and J-10
Truck Models with 999 Transmission and 2.73 Axlo Ratio

(1) Disconnect throttle control rod spring.

(2) Use throttle control rod spring to hold adjusting
link in forward position against nylon washer (fig. 2C-
28)

fast idle cam:.

(4) Raise vehicle.

(5) Loosen both retaining bolts on throttle .control
adjusting link. DO NOT REMOVE SPRIN G CLIP AND
NYLON WASHER. '

(6) Use spare throttle return spring to hold trans—
mission throttle lever forward against stop. Hook one
end of spring on throttle lever and other end in cast boss
on side of torque, converter housing (fig. 2C-29). .-

ﬂL \/ 4]

-(8) Block choke open and set carburetor throttle off

“. Sz /

81126A

Fig. 2C-28 Throttle Linkage Adjustment—Six-Cylinder En’ﬁlne

(7) Push on end of link to eliminate lash and pull
clamp rearward so bolt in rod bottoms in rear of slot in
rod. Tighten clamp to link using forward bolt.

(8) Pull throttle control rod rearward so bolt in rod
bottoms in front of slot in rod. Tighten rearward retain-
ing bolt. a

(9) Remove spare throttle return sprlng from
throttle lever.

'(10) Lower vehicle.
(11) Remove throttle control rod spring from adJust—

ing link and install on control rod.

Six-Cylinder Cherokee-Wagoneer and Truck Models wllh
727 Transmission and 3.31 Axle Ratio

(1) Disconnect throttle control rod spring at

carburetor.
(2) Raise vehicle.

\

A
‘/ﬂij})w) ﬂ"'@i’((«o |

811268

*Fly. 2C-29 Installing Throttle Control Lever Spring—
Six-Cylinder Englne
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(8) Use throttle control rod 's'p'ri'ng to hold transmis-
sion throttle control lever forward against stop (fig. 2C-

) 80). Hook one end of spring on throttle control lever and

1)
}

other end on throttle linage bellerank bracket attached
to converter housing.

THROTTLE
CONTROL

ROD SPRIN

‘THROTTLE
CONTROL,

Fig. 2C-30 Installing Throttle Control Lever Spring—
Six-Cylinder Englns :

(4) Block choke open and set carburetor throttle off'

fast 1dle cam.

NOTE: On carburetors equipped unth a throttle oper-
ated. solenoid valve, turn the ignition lock to the ON
posmon to energize the solenoid. Then open the throttle
halfway to allow. the solenoid to lock and return the
carburetor to idle position.

."(“5‘)"‘ Loosen retaining bolt on throttle control adjust-"

ing link. Do not remove spring clip and nylon washer.
(6) Pull on end of link to eliminate lash and tlghten
link retaining bolt (fig. 2C-31).

(7) Remove throttle control rod spring from linkage .

and install it on control rod.
(8) . Lower vehicle.

Throttle Linkage Ad]uslmenI—Eighl-cylinder_Englno

(1) Dlsconnect throttle control rod = spring at
carburetor. .
(2) Raise vehicle.

(8) Use throttle control rod spring to hold transmls-

~ sion throttle valve control lever forward against stop. .

(4) Block choke open and set carburetor throttle off
fast idle cam.

AUTOMATIC TRANSMISSION 2C-31

NOTE: Oﬁ carbuketors— eHQuippedlwit.h ﬁt]wottle' ob"emte’d

~ solenoid valve, turn ignition lock to' ON position to ener-

gize solenoid. Then open throttle halfway to allow sole-
nozd to lock amd retufrn carburetor to zdle posztzon o

BELLCRANK

- TH ROTTLE
CONTROL
* ROD SPRING -

THROTTLE CONTROL
\ *_“ ROD SPRING HITCH PIN'
, .(PIN MUST BE INSTALLED

IN UPRIGHT POSITIQN)

THROTTLE
CONTROL
ROD

81175

(5) Loosen retalmng bolt on throttle control rod ad-
justing link. Remove sprmg chp and move nylon washer

“to rear of link.

(6) Push on end of link to ehmmate lash and tighten
link retaining bolt (fig. 2C-32).

(7) Install nylon washer and spring chp (fig. 2C-33).

(8) Remove throttle control rod spring from linkage

A_ and install it on rod.

(9) Lower vehicle.

"ROD SPRING

Fig. 2632 Tightening Link Retaining Boll—
Eight-Cylinder Engine
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IROTTLE ROD.,
CONTROL SPRlN("

Fig. 2C-33 Installing Nylon Washer and Spring Clip—
Eight-Gylinder Engine

SPECIFICATIONS
Band Adjustments S
727
Front Band Turns* 2-%
© Rear Band Turns* 2

NOTE: * 999/ 727 models
backed off from 72 in-lb (8 N. m)

. ._-;Flu_id Levels

4

Fill to “Add One Plnt" mark on dlpstlck Use Jeep, Dexron ne, or equlvalent

Automatic transmlsslon quId :

NOTE: Check fluld level wuth gearshlft selector lever AN (neutral)
position’ and-with fluid at normal operating’ ‘temperature.

70129

Torque Specifications

Service Sef-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened item.

Cooler Line Fitting . . ..ot it ittt e
CoolerLine NUt . ... ittt ittt iiiiienenenenns
Converter Drive Plate to Crankshaft Bolts - 4 Cylinder . ... . heretertaecaans
'Converter Drive-Plate to Crankshaft Bolts - 6 Cylinder,: . .,.c, v oovvvvn.u..
-Converter Drive Plate to Torque Converter Bolts - 4 Cyllnder .............
Converter Drive Plate to Torque Converter Bolts 6 Cyllnder ...... S

Adapter Housing-to-Transmission Case Bolt..

Governor Body Bolt

Front Band Adjusting Screw Locknut'

Kickdown Lever Shaft Plug ........iv ... 00 o vin. s, P

Rear Band Adjustlng Screw Locknut

Neutral Starter Switch', . .. .......: P . Mt

Qil Filler Tube Bracket Bolt..-
OilPanBolt .......... e

0Oil Pump Housing- to-Transmlssmn Case Bolt........ i e e
Output Shaft Support Bolt. ...... R T P

Overrunning Clutch Cam Setscrew. ........ RN G e
Prossure Test Port Plug ,......ovvvvenveivnn AU R
Reaction Shaft Support'to Oil Pump Bolt. B Gae s
Transmission-to-Engine Bolt . . .. .vvvuvevvovivnnneennn.. R
Valve Body SCrow /..o vvvuuniieiiiinnienn.n. e :

Valve Body-to-Transmission Case Screw. Cereeresieeans Siseasdans

USA (ft-lbs) Metric (N-m)
. Service Service
Service In-Use Service In-Use
Set-To.. Recheck Set-To Recheck
Torque Torque Torque Torque
........ 160 in-lb 120-200 in-Ib 18 14-23
150 in-lb 130-180 in-lb 17 16-20
........ 58 50-56 79 68-89
........ 1056 . 96-120 142 129-163
40 35-40 54 47-54
26 22-30 - 36 30-44
24 . : - 33 . -
........ 100 in-lb — 11 -
35 — 47 -
150 in-lb - — 17 . . -
35 — 47. -
........ 24 — 33 i -
160 in-lb - 17 —
160 in-lb 9-13 17 12-18
........ 176 in-lb - 20 -
........ 160 Ih-lb e 17 -
........ 40 in-1b — 4 -
........ 110 in-Ib — 12 -
........ 160 in-lb - 18 -
........ 28 22-30 38 30-41
35 in-lb - 4 —
100 in-lb . — 11 -

All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified.

70121
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Transmission Removal

20-33

TRANSMISSION REMOVAL _
1) Disconnect fan shroud, if equlpped

~ bracket. , .
- (8) Raise vehicle.

(4) Remove. 1nspect10n cover from converter
housmg

. (5) Remove transmission fill tube.

- (6) Remove starter. . B

(7) Mark propeller shafts and axle yokes for assem-
bly alignment reference.’

:(8) Disconnect propeller shafts: at transfer case

' yokes Secure shafts to frame rails with wire. ~ ..

N

N,

(9) On eight-cylinder vehicles, disconnect exhaust
" pipes at exhaust manifolds.
\ (10) Drain transfer case lubricant from Cherokee,
- Wagoneer and Truck models and disconnect speedom-

- eter cable at transfer case.

(11) Disconnect gearshlft and throttle lmkage.

(12) Disconnect wires at neutral start switch.

(13) Mark converter drive plate and converter for
assembly alignment reference.

(14) Remove bolts attaching converter to drxve plate
Rotate crankshaft and drive plate using ratchet: handle
- and socket on crankshaft front pulley bolt to galn access
- to drive plate bolts.

(15) Support transmlssmn-transfer case assembly '_

using transmission jack. Retain transmission on Jack
with safety chain.

(16) Remove bolts attachmg rear. crossmember to
transmission, ‘

(17). Remove rear crossmember. :

(18) Lower transmission slightly and dlsconnect oil
cooler lines at transmission.

-(19) Remove bolts attaching transmxssmn to engine,

(20) Move transmission and converter rearward to-

‘clear crankshaft.

(21) Hold converter in position: and lower transmis- -

- sion assembly until converter housing clears engine.

~(22) Remove transfer case from transmission:
' (28) If necessary, the following items can now be
\ serviced;
¢ Torque Converter
¢ Torque Converter Drive Plate
¢ 0il Pump Seal (figs. 2C-34 and 2C-35)

(2) Disconnect .transmission fill tube' at upper :

¢ Engine Core.Hole Plugs.
. ¢ Engine Oil Galley Plugs.

CAUTION: Ifthe transmission was removed to correct
a malfunction that generated sludge or heavy accumula-
tions of metal particles or friction material, the oil
cooler and cooler lines must be flushed thoroughly and
the torque converter replaced. Do not attempt to flush
the converter if it is contaminated. Refer to Diag-

~ nosis—Test Procedures in this chapter for proeedure Jor

Slushing oil cooler and lines.

" Fig. 26-34 Ol Pumip Soal Removal

TRANSMISSION INSTALLATION

(1) Install transfer case on transmission.

(2) If torque converter was removed, insert Pump
Aligning Tool J-24033 (Model 999) or J-24045 (Model 727)
in pump rotor until rotor drive lugs engage slots in tool.

(8) Rotate tool until drilled hole in tool is vert1cal=
and remove tool. ~

(4) Rotate converter until pump drive slots in con-
verter hub are vertical and carefully insert converter
hub into pump. Be sure drive lugs of pump inner rotor

are properly engaged in drive slots of converter hub.
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(5) Raise transmission and align converter -with -

drive plate. Refer to assembly alignment marks.
(6) Move transmission forward.

(7) Raise, lower or tilt transmission ‘to ahgn con- -

verter housing pilot holes with dowels in engine.
(8) Install two converter housing lower attaching
bolts'and tighten bolts to pull housing to engine.
" (9) Install drive plate-to-converter attaching bolts.
(10) Install remaining converter housing-to-engine

attaching bolts. Tighten all bolts to 28 foot-pounds. (38 .

Nem) torque.

(11) Connect oil cooler lines.

(12) Install rear support cushionon transmission.

(13) Raise transmission and - install rear cross-
member.

(14) Remove transmission jack.

(15) Install speedometer cable.

(16) Install inspection cover.

(17) Install exhaust pipes and support brackets if
removed. -

(18) Install starter.

(19) Connect wires to neutral switch.

(20) Connect gearshift and throttle linkage.

(21) Install propeller shafts. Refer to alignment
marks made during removal.

(22) Connect front exhaust pipes and catalytic con-
verter support bracket bolts, if removed.

(23) Fill: transfer case to correct level w1th specified
lubricant. : L

(24) Lower vehicle. ; ‘

(25) Fill transmission to correct level as described in
Fluid Level and Condition.

(26) Adjust gearshift’ linkage.

(27) Road test to check transmlsswn operation.

THANSMISSI’ONV DISASSEMBLY

CAUTION: Cleanliness during disassembly. and as-
sembly is necessary to qvoid a further molfunction after
assembly. Before removing any of the transmission sub-
assemblies, plug all opénings and thoroughly clean the
transmission exterior. Steam cleaning equipment is
preferable for this purpose. During disassembly, clean
all parts in o suitable solvent and dry each part using
compressed air. Do not use cloth or paper towels to dry
any parts after cleaning, usé compressed air only.

End Play Measurement

NOTE: Measuring end play before.disassembly will in-
dicate whether a thrust washer change is required and
save time at assembly.

(1) Mount transmlssmn 1n Holdmg leture J-24026
(fig. 2C-36). :

Fig. 2C-35 il Pump Seal Installation

(2) Remove one pump attaching belt and thread
Dial Indieator Support Rod J-5864 into bolt h'ole.

(3) Attach Dial Indicator J-8001 to rod.

..(4) Position indicator stylus agamst forward end of
1nput shaft (flg 20-37). i :

Flg zc 36 Transmisslon Holdlng Fixture

(5) Move 1nput shaft rearward 'and get dlal indicator
at zero.

(6) Pull input shaft forward to obtam end play
reading.

(7) Record reading for assembly reference.

(8) Remove dial indicator androd.
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Fig. 2-37 Measuring End Play -
0il Pan R

™ Remove pan attachlng bolts and remove 011 pan and

! gasket, Be sure that-any dirt which remained around
bolts does not fall into transmission. '

Valve Body

(1) Loosen clamp bolts and remove throttle and
gear selector levers from shafts. "

(2)° Remove neutral start switch.

(8) Remove valve body attaching screws.

(4) Remove valve body. Lift valve body from case
and.pull park lock rod forward out of case at same time.

NOTE: If necessary, rotate the output shaft to allow
the park lock rod to clear the sprag.

(5) Mount valve body on Support Stand J -24048.

Accumulator Piston and Spring

(1) Remove sprlng from piston.
(2) Identify spring with tag for assembly reference.
(3) Remove plston from case.

Governor and Supporl

(1) Remove E-clip from welght end of governor
valve (fig. 2C-24). . . ‘

(2) Remove valve and shaft from governor body

(3) Rotate output shaft untll governor welght faces
' downward :

(4) Remove- snap ring retamlng governor on output
shaft Co e - ‘ s

(5) Remove governor body and park gear from out-,
put shaft.

0il Pump and Reaction Shaft Support

(1) Tighten front band adjusting screw until band is
tight around front clutch retainer. This prevents front
clutch assembly from coming out thh pump and dam-
aging clutch discs.

(2) Remove oil pump attaehlng bolts. SR

(8) Install’ Slide Hammer Tool J- 6585 1 on Shde'
Hammer Bolts Tool J-7004-3 (fig. 2C-38). A

' SLIDE HAMMERS
| TOOL J-6585-1.

Fig. 2C-38 Ol Pump Bamoval

(4) Thread bolts 1nto holes in oil pump housmg
flange.

(5) Bump outward evenly w1th shde hammers to
remove pump and reactlon shaft support T

Front Band and Front clull:h

(1) Loosen front band adJustmg screw and remove'
band strut and band. o
(2) Remove front clutch assembly.

Input Shaft and Rear Clutch

(1) Remove input shaft and rear clutch assembly by‘
grasping input shaft and pulhng assembly straight out
of case.

NOTE: Do not lose the thrust washer located between
the rear end of the imput shaft and the front end of the
output-shaft. -

.

Output Shaft—Planetary Goars

(1) Carefully remove dr1v1ng shell and output shaft
assembly. ; :
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CAUTION: Be very careful to protect the machined
surfaces on the output shaft during removal.

Rear Band and Drum

(1) Pull drum forward and out of case.

(2) Loosen band adjusting screw. :

(8)' Thread 1/4-inch (6 mm) bolt into actuating lever
pivot pin.

(4) Grip bolt with pliers and remove pivot pin.

(5) Remove lever, linkage and band.

Overrunning Clutch

Carefully remové clutch hub, rollers and springs, and
store parts where they will not be lost or damaged.

Front Servo

(1) Remove front servo pressure port plug.
(2) Compress servo piston rod guide until it bottoms
in case bore. = b o
A (3) Insert No. 2 Phillips screwdriver into pressure
port (fig. 2C-39). I

PRESSURE
PORT

PHILLIPS
SCREWDRIVER

/.
\\\ 60164

Fig. 2C-39 Front Servo Removal

(4) Slowly release rod guide against screwdriver
(fig. 2C-39).

(5) Remove servo retaining snap ring.

(6) Compress rod guide and remove screwdriver.,

(7) Slowly release rod guide and remove rod guide,
springs and piston rod.

CAUTION: Do not grasp the rod with pliers to remove
it. If the rod sticks in the case, tap it gently to release it.

(8) Identify servo spring(s) with tag(s) for assembly
reference.
(9) Remove servo piston.

Rear Servo

(1) Compress piston Spring and remove snap ring
(fig. 2C-40). .

(2) Remove spring retainer, spring, piston and plug
assembly. Identify spring with tag for assembly

reference. _
Q

4

SN @ /'O 60165

Fig. 2C-40 Rear Servo Spring and Snap Ring Removal

SUBASSEMBLY OVERHAUL
Valve Body

Disassembly

CAUTION: Do not clamp any part of the valve body or
transfer plate in a vise. Any slight distortion of the body
or plate will cause sticking valves or excessive leakage or
both. When removing and installing valves or plugs,
slide them in or out very carefully. Do not use force to
remove or install valves. :

(1) Mount valve body on Repair Stand Tool J-24043.

NOTE: When disassembling the valve body, identify
all valve springs with a tag for assembly reference.
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:(2) Remove oil filter attaching screws and oil filter
(flg 2C-41).

'NOTE 01l filter screws are longer thon transfer. plate
screws.

(3) Remove screws attaching lockup module to
valve body (fig. 2C-42).
(4) Slide lockup module oil tube out of valve body
and remove tube and module as an assembly.
(5) Remove end plate from module.
- (6) Removelockup valve and spring,
(7) Remove fail-safe valve and spring.

Fig. 2C-41  Oil Filter Removal

VALVE BODY

Fig. 2C-42

LOCK-UP VALVE

NOTE: Tag springs and valves for reassembly
reference.

(8) Remove upper and lower screws from spring
retainer and adjustment screw bracket (fig. 2C-43). Hold
spring retainer firmly against spring force while remov-
ing last screw,

(9) Remove spring retainer, line and throttle pres-

- sure adjusting screws. Do not disturb screw settings.

Remove line pressure and torque converter valve regu-
lator-springs, Tag springs for assembly reference,
(10) Remove line pressure regulator and torque con-

. verter control valves (fig. 2C-43).

(11) Remove transfer plate assembly retaining
screws and remove transfer plate assembly.

(12) Remove. screws attaching separator -plate to
transfer plate and separate these parts (fig. 2C-44).

(18) Remove rear clutch check ball from transfer
plate and remove pressure regulator valve screen from
separator plate.

(14) Remove check balls and spring from valve body

(fig 2C-45). Tag spring for assembly identification. -

- (15) Turn valve body over and remove shuttle valve

| ‘cover plate (fig. 2C-46).

(16) Remove governor plug end plate (flg 20 47),
shuttle valve throttle plug and sprmg, and 1-2-and 2-3
shift valve governor plugs. '

(17) Remove shuttle valve E-cllp, shuttle valve sec-

“ondary spring, spring guides, and shuttle valve.

(18) Install Detent Ball Retainer Tool J-24044 around
detent ball casing (flg 20-48)

LOCK-UP MODULE

FAIL-SAFE SPRING
FAIL-SAFE VALVE
~ SCREW (2)

LOCK-UP SPRING

~ END PLATE

905633

Lockup Moduls—Models 999/727
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TORQUE CONVERTER
CQNTROL VALVE

=

CONVERTER PRESSURE
REGULATOR SPRING

e

. LINE PRESSURE TTLELE
T THROTTLE VALVE

LINE PRESSURE REGULATOR SPRING , . s
THROTTLE VALVE SPRING

LINE PRESSURE
ADJUSTING SCREW
ASSEMBLY

—
SPRING RETAINER AND
ADJUSTING SCREW
BRACKET

Fig. 2C-43 Pressure Regulator and Manual Controls

PRESSURE REGULATOR

FILTER SCREEN REAR SERVO APPLY
CHECK BALL (999 ONLY)

11/32-INCH DIAMETER BALL

REAR CLUTCH BALL
CHECK VALVE
' (999-727)

1/4-INCH , ‘ e o
D/IAM!gTER 1/4-1NCH i@ CHECK. .,
DIAMETER BALL AND'

BALLS
BALLS SPRING - !
SMALL ORIFICE
INTO 1-2 SHIFT
'CONTB.OL BORE 41804

90528

Flg. 2C-44 Transfer Plate Assembly - o : Fig. 2C-45 Check Ball Location



_| THROTTLE LEVER SHAFT
. ‘MANUAL LEVER |
ASSEMBLY -

;H;P;;kaﬁEyER . | STIFFENER

)\

&

TRANSFER
PLATE

MANUAL -
.LEVER -
ASSEMBLY -

60166

i1

Fig. 2C-48 - Installing Detent Ball Hataming Tool

SHUTTLE
| VALVE E-CLIP

THROTTLE -
LEVER SHAFT

MANUAL LEVER _ : 4 oA HUTTLE VALVE

SHUTTLE VALVE
SHUTTLE VALVE

2-3 SHIFT
GOVERNOR

OVERNOR PLUG AND
SHUTTLE VALVE END PLATE

Fig, 2;:-47_ Shuttle Valve and Governor Plugs
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(19) Remove E-clip, washer, and seal from throttle
valve lever shaft (fig. 2C-47).

(20) Remove burrs on shaft with crocus cloth.

(21) Slide manual lever assembly off throttle lever
shaft and remove throttle lever assembly.

(22) Remove E-clip and park control rod from man-
ual lever.

CAUTION: The detent ball retainer tool is holding the
ball under spring pressure. Shield the ball casing area
with one hand before removing the retainer tool and
detent ball.

(23) Remove retainer tool, detent ball, and spring.
Tag spring for assembly reference.

(24) Remove manual valve.

(25) Remove kickdown detent, kickdown valve,
throttle valve spring, and throttle valve (fig. 2C-47). Tag
spring for assembly reference.

(26) Remove line pressure regulator valve end plate
(fig. 2C-49).

(27) Remove sleeve, line pressure regulator valve
plug, and throttle pressure regulator valve plug.

(28) On model 999, remove downshift valve housing
end plate.

(29) On model 727 only, remove downshift valve

1-2 SHIFT VALVE

| > e’

1-2 SHIFT
CONTROL
" VALVE

REGULATOR VALVE
THROTTLE PRESSURE
PLUG SPRING

REGULATOR VALVE
THROTTLE PRESSURE
PLUG

2-3 SHIFT VALVE

| HOUSING /-

I
o\ |
,%‘/i 32 DOWNSHIFT
@ i / AND LIMIT

SLEEVE

housing, remove throttle plug from downshift valve re-
tainer, and remove spring, and limit valve from housing
(fig. 2C-49). Tag spring for assembly reference, '

(80) Remove 1-2 shift control valve and spring, 1-2
shift valve and spring, and 2-8 shift valve and spring.
Tag all springs for-assembly reference.

Cleaning and Inspection

Thoroughly wash and air dry all parts.

Do not use any type of caustic cleaning solution. Be
sure all passages are clean and free from obstructions.

Clean the regulator filter in:solvent and air dry. Re-
place the filter, if damaged. . :

Inspect the manual and throttle valve levers and
shafts for being bent, worn or excessively: loose. If a
lever is loose on a shaft, it may. be repaired by silver
soldering or by replacing the lever and shaft assembly.
If'a léver or shaft is bent, replace the assembly.

Inspect all mating surfaces for burrs, nicks and
scratches. Remove minor irregularities using crocus
cloth and very light pressure.

Use a straightedge and inspect all mating surfaces for
warpage or distortion. Very slight warpage or distortion
may be corrected by abrading the surface on a sheet of
crocus cloth. Position the cloth on a surface plate or flat

THROTTLE
PLUG

2-3 SHIFT SPRING

" 1.2 SHIFT SPRING /

1-2 SHIFT

CONTROL I
SPRING |
. I |  ENDPLATE.
REGULATOR VALVE ~
LINE PRESSURE | v LIMIT VALVE
PLUG /

 —— SPRING

, RETAINER

- VALVE ASSEMBLY

U \ END PLATE

90534

Fig. 2C-49  Shilt Valves and Pressure Rogulator Valves
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.piece of glass and use very light pressure..

Be.sure all metering holes in the separator plate and
valve body are open, Use a penlight to inspect the bores
in the valve body for corrosion, scores, burrs, scratches,
pits, and other 1rregular1t1es

Inspect all valve sprmgs for d1stort10n or collapsed
coils,

Inspect all valves and plugs for burrs, nlcks, and
scores, Remove slight. irregularities using crocus’cloth

-but do not round off the sharp edges. The sharpness of

these.edges is vitally important because it prevents for-
eign matter from lodgmg between. the valve and the
body, bore, .

Inspect all valves and plugs for freedom of operatlon

in the valve body bores. When the bores, valves, and
plugs are clean and dry, the valves and: plugs fall freely

in the bores. Make sure the orifice into-the 1-2:.shift
control bore in the valve body is open (fig. 2C-43). Verify
this by inserting a 1/82-inch (79 mm) diameter drill
through the orifice and into the 1-2 shift control bore

NOTE A val've body that ﬁmctzoned prope’r'ly when

the vehicle was new will operate correctly after clean-

mg, reconditioning, assembly, and ad]ustment Zf

o gll mating surfaces are flat.
- o bores, plugs, and valves are smooth. :
. metermg holes are open.

o springs are not damaged:.

* valves and plugs slide freely in thezr bores R
There 1s mo need to 'replace a 'valve body unless it s
damaged homdlmg

- Assombly

(1) Install 1-2 and 2-3 shift valves and springs,-and

- 1-2 shift control valve and sprmg m valve body (f1g 2C-
“49), '

(2) On model 727, assemble and 1nstall downshlft

‘housing assembly in following sequence

(a) Install limit valve and spring.

(b) Slide spring retainer into groove '

(¢) Insert throttle plugin bore. " -

'(d) Position downshift hotsing’ end plate in

‘houslng and insert retaining screws.

(e) Position downshift housing assembly

_against-shift valve .springs. Be sure all springs.aré in -
‘proper alignment. Install and:tighten retammg screWs

to 85 inch-pounds.(4 Nem) torque. . ..
- (8) Install throttle valve, valve sprmg, klckdown

._valve and detent (fig. 2C-43).

(4) Install manual valve: : '

(5) Insert detent ball and sprmg in valve body In-
stall Retairier Tool J-24044 around detent.ball casmg to
retain ball and spring (fig. 2C-48).

(6) Install throttle lever assembly (fig, 2C-43).

(7). Install manual lever assembly on throttle lever
,shaft Position.-manual ‘lever. assembly 80 1t engages

‘manual valve and detent ball. b

AUTOMATIC TRANSMISSION 2C-41

(8) ‘Install seal, washer, and E-clip on throttle lever
-shaft. - T
9) Remove detent ball retamer tool. :

(10) Install 1-2 and 2 3 sh1ft valve governor plugs
" (fig. 2C-47). - o

(11) Install shuttle
throttle plug.

(12) Install governor plug end plate and tlghten
serews'to 85 inch- pounds (4 Nem) torque.

(13) Install spring guides, shuttle valve secondary
“spring, and E-clip.

(14) Install shuttle valve cover plate (fig. 2C- 47) and
t1ghten screws to 35 ‘inch-pounds (4 N Om) torque.”

(15) Install check balls’and spring in valve body (fig.
2C-45).

(16) Install rear clutch chieck ball in transfer plate
and install pressure regulator valve screen in separator
plate (fig. 2C-43).

(17) Position separator plate on transfer plate and :
stlffener plate on separator plate.

(18) Install stiffener and separator plate-to- transfer
plate retaining screws Tlghten screws to 35 inch- pounds
(4 Nem) torque.

(19) Position transfer plate assembly on valve body
and install retaining screws finger-tight.

valve prlmary spring and

NOTE: Before tzghtem'ng retammg screws be sure the
pressure regulator filter screen and 3/8-inch (10. mm)
dmmetefr check ball are properly alzgfned "

(20) Startmg at center.and Workmg outward t1ghten
transfer -plate .assembly retammg screws: to 35 _inch-
‘pounds (4 Nem) torque, '

(21) Install line pressure adJustmg screw assembly
on spring retainer bracket and position on valve body.

(22) : Attach bracket to side of valve body and tighten
retaining screws only after starting both the top ‘and
bottom bracket screws. Tighten screws to 35 inch-
pounds (4 NOm) torque.

‘NOTE: When mstallmg retamer omd bmcket be sure

“all parts are properly aligned -before tzghtemng the

.8 C’I"@’I/()S

(28) Install E cllp and park control rod on manual
lever assembly.

(24) Install oil filter.

(25) Measure throttle and line pressure settlngs Re-
fer to In-Vehicle Service and Adjustment—Valve
Body—Hydraulic Control Pressure AdJustments Cor-
rect settings as requ1red

NOTE: If pressures were satisfoctory before dis-
assembly, do not change line or throttle pressure adjust-
ing screw settings.

“Accumulator Piston and Sprmg—lnspecﬂon

Inspect the plston for nicks, burrs, scores, and wear.
Be sure.the rings turn freely in the piston grooves.
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Inspect the case bore for scores or other damage.
Inspect the spring for cracks or distortion. Replace
damaged or worn parts.

Adapter Housing Bearing and Seal Replacement

(1) Remove seal from extension housing using
screwdriver or punch.

(2) Remove snap rmgs and remove bearlng from
housing.

(8) Install replacement bearing in housing and in-
stall snap rings.

(4) Install replacement seal in housmg Seat seal
flush with edge of seal bore in housing.

Park Lock Sprag

Disassemhly

(1) Remove pivot shaft from adapter housing (fig.
2C-26).

2 Remove park sprag and spring.

(8) Remove snap ring and reaction plug and pin
assembly from housing. .

Inspection

Inspect the pivot shaft for scores and free movement
in the housing and sprag. Inspect the control rod and
sprag springs for distortion and loss of tension. Inspect
the sprag and gear for cracks and broken edges on the

engagement lugs. Inspect the knob at the end of the.

control rod for excessive wear, nicks, burrs, and free

turning. ‘
If necessary, replace the park gear as outllned under
Governor and Support—Disassembly and Assembly.

Assembly

(1) Install reaction plug and pin assembly in hous-
ing and install snap ring.
(2) Install sprag and spring in housing:

NOTE: The square lug on the sprag must face the park
gear. '

(8) Position spring so it moves sprag away from
gear.
(4) Install pivot pin.

Governor

Disassemhly

(1) Remove large snap ring from weight end of gov-
ernor body (fig. 2C-25).

(2) Remove weight assembly

(8) Remove snap ring from governor weight
assembly.

(4) Separate inner weight, spring, and outer weight.

NOTE: If park gear or governor body are to be re-
placed, straighten the lock tabs and remove the Jour
attachmg bolts. '

Thoroughly clean and dry all governor parts and
check for free movement. Do not use a caustlc cleaning
solution;

The weights and valve should fall freely in their bores
when clean and dry. Rough surfaces and burrs may be

‘polished with crocus cloth.

Inspect the governor weight spring for dlstortlon

Inspect the park gear and governor support for
chipped-or worn gear teeth-and damaged ring grooves.

Clean the filter in: solvent and air-dry. Replace it if
damaged or defective.

Assemhly

(1) If governor body was separated from perk gear,
assemble parts and install attaching bolts finger-tight.

NOTE: The bolts must not be tightened to specified
torque until the assembly is installed on. the output
shaft.

(2) Install governor welghts and sprmg 1n outer
weight, and install snap ring.

(3) Install welght assembly into body

(4) Install snap ring.

0il Pump and Reaction Shaft Support—Model 999

Disassemhly

(1) Remove bolts attaching pump to support and
remove support.

(2) Mark pump rotors with chalk for assembly
reference. '

(3) Remove rotors (fig. 2C-50). .

(4) Remove O-ring seal using blunt punch.

(5) Remove front clutch seal rings from support.

Inspect the front clutch seal ring grooves for burrs,
nicks, or cracked edges. Inspeet the front clutch re-
tainer-to-reaction shaft support thrust washer for wear.
The washer should be 0.043 to 0.045 -inchi (1.09 to 1.14
mm) thick. Inspect all machined surfaces on the pump
housing and support for nicks and burrs. Inspect the
pump body and reaction shaft support bushings for
wear and scores. Inspect the pump rotors for scores or
pits.

Install the pump rotors in the pump body. Place a
straightedge across the rotor faces and pump body. Us-
ing a feeler gauge, measure the clearance between the
straightedge and pump rotors. Clearance limits are



20-43

'AUTOMATIC TRANSMISSION

. : L REACTION SHAFT
) o SUPPORT

OlIL SEAL .

. OUTER ROTOR

OIL PUMP BODY
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 Flg. 26-50 il Pump Assomhly—Model 999

0.001 to 0.008 inch (0.02 to 0.07 mm) (fig. 2C-51).
Position the inner and outer rotors so that the center
of one tooth on each rotor is aligned. Measure the clear-
ance between the tips of the teeth. Make four measure-
) ments. Rotate the inner rotor. approxirnately 1/4 turn
g (90°) between measurements. Rotor tip clearance should
be 0.005 to 0. 010 inch (0.13 to 0.25 mm) (V1ew A, f1g 20—
52). -

60167

Fig 20-51 Measurlng Pump notor End cloaranco—ModaI 999

) Measure the clearance between the outer surface of
the outer rotor and the pump bore. The clearance should
‘be-0.004 to 0. 008 inch (0.10 to 0.20. mm) (Vlew B, flg 2C-

- 48),

| Pump Bushing noplacomm -

(1) Position pump housing, W1th reaction shaft sup-
port mating surface facmg downward on flat, level
surface.

(2) Remove bushmg usmg Remover and Installer
Tool J 24049 and Dr1ver Handle J- 8092 (fig. 2C- 53)

NOTE Be cwreful to lceep the tool stnght in the bore
dumng 'removal s . :

(3) Posmon replacement bushmg on’ Installer Tool
J-24049.

(4) Turn ‘pump housmg -over and 1nstall bushmg
straight into housmg until edge of bushmg is flush with
bore (fig. 2C-54). - °

(5) Stake bushmg 1n two places (to retaln it) using
blunt punch (fig. 2C-55).: -

(6) Use knife, with narrow blade only, to remove

. “burrs or high points at stake pomts (fig. 2C-55). Do not

use file or other tool that will remove more metal than is

necessary.

Heactlon Shaﬂ Bushlng Heplacemonl

NOTE: If the reaction shaﬂ bushmg 'requzres repla,ce-
ment, be sure to inspect the support for wear at the
input shaft and rear clutch retainer seal ring lands. If
the lands are worn or grooved, replace the entire support
assembly

CAUTION: Do not cla’mp any port of the 'reactzon
shaft or support in o vise,
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VIEW A

FEELER

NCE 0.005 TO 0.010 INCH 60168
VIEWB

FEELER

SIDE CLEARANCE 0.004 T0 0.008 INCH

‘Fig. 2C-52 Measuring Rotor Clearance—Model 999

(1) Thread Bushing Remover Tool J-24036 straight
into bushing as far as possible by hand (fig. 2C-56).

(2) Using wrench, thread remover tool into bushing
three or four additional turns to fully engage threads of
tool in bushing.

(8) Install Slide Hammer Tools J-7004-3 and J-6585-

1 in remover tool (fig. 2C-56). ,
~ (4) Bump outward with slide hammers to remove
bushing,
(5) Clean chips from reaction shaft support
assembly.
, (6) Grip old bushing with pliers and remove it from
Tool J-24036. L

TOOL
J-8092

TOOL
J-24049

60170

Fig. 2G-53 Pump Bushing Removal—Model 999

TOOL
J-24049

41818

Fly. 26-54 Pump Bushing Installation—Model 999

CAUTION: Be sure to protect the remover tool threads
when using the tool,

(7) Thread Bushing Installer Tool J-24082 onto
Driver Handle J-8092 (fig. 2C-57). -
- (8) Position replacement bushing on installer tool
and install bushing straight into shaft bore until tool
bottoms (fig. 2C-57).
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TOOL
~ J-8002

TOOL
J-24032

, - - . [ 60171

Fig. 2C-57 ~Reaction Shaft Bushing Installation—Model 999

| SR f?golis- ok o
A% TooL \

@ / J-6585-1 e

Fig. 2C-56 Reaction Shaft Bushing Removal—Model 999
9) Clean reaction shaft support thoroughly after |

bushing installation.

Assembly

(1) Position pljmp housing on smooth flat surface .
and install pump rotors.

RECESSED
1/16 INCH

NOTE: New rotors may be installed with either foce
up. Used rotors must be installed as removed. Refer to : B 60172
reference chalk marks made during disassembly. :
v Fig. 2C-58 - Installing Slide Hammer Bolts
B (2) Align and install reaction shaft support on .
’ ) pump housing and finger-tighten attaching bolt. - support until ends of bolts are 1/16-inch (1.6 mm) below
e (3) Insert two Slide Hammers J-6585-1 and Bolts J- front machined surface of pump housing. e
7004-3, from back to front, into threaded reaction shaft (4) Install one Pilot Stud Tool J-3387-2 into case
support holes (fig. 2C-58). Bolts should be threaded into pump opening (fig. 2C-59).
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Fig. 2C-59  Pump Alignment—Model 999
(5) Install pump assembly backward into case
opening. Tap pump gently to seat it in case.

(6) Tighten bolts attaching reaction shaft support
to pump housing to 160 inch-pounds (19 Nem) torque.

‘GASKET

VENT BAFFLE

Fig. 26-60  OHl Pump Assembly—Model 727

(7) Remove pump and reaction shaft support as-
sembly from case. .
(8) Remove slide hammer tools from pump.
(9) Position 011 seal in pump housing with seal llp
facing inward. -
(10) Install seal usmg Installer Tool J-9617. Install
seal into housing until tool bottoms."

0l Pump and Roaction Shaft Support—Model 727

Disassembly

(1) :Remove pump-to-support attaching bolts and
remove support from pump (fig. 2C-60).

(2) Mark rotors with chalk for assembly alignment
reference.

(3) Remove rotors

(4) Remove O-ring seal.

(5) Remove O-ring seal from pump body flange.

(6) Remove front oil seal using blunt punch.

(7) Remove front clutch seal rings from support.

Inspection

Inspect the front clutch seal ring grooves for burrs,
nicks, or cracked edges. Inspect all machined surfaces on
the pump housing for nicks and burrs. Inspect the pump
body and reaction shaft support bushings for wear and

SEAL RINGS .

SUPPORT _

INNER ROTOR
OUTER ROTOR

NO. 1 THRUST WASHER 7
(SELECTIVE) )

o
90538



scores. Inspect the pump rotors for scores and pits.
Install the pump rotors in the pump body. Position a
straightedge across the rotor faces and pump body and

use a feeler gauge to measire the clearance between the

straightedge and rotors. Clearance limits are 0.001 to
0.003 inch (0.02 to 0.07 mm) (fig. 2C-61). N

Position the inner and outer rotors so that the center
of one tooth on each rotor is aligned and measure the
clearance between the tips of the teeth. Make four meas-
urements. Rotate the inner rotor approximately 1/4
turn (90°) between measurements. Rotor tip clearance
should be 0.005 to 0.010 inch (0.18 to 0.20 mm) (View A,
fig. 2C-62).

Measure the clearance between the outer. surface of

the outer rotor and the pump bore. Clearance should be
0.004 to 0.008 inch (0.10 to 0.20 mm) (View B, fig. 2C-62).

FEELER
GAUGE

Fig. 2(:61 Measurlng. Rotor End Glearance—Modol 121

.Pump Bushing Replacement

1) Placé.pump housing, with reaction shaft sup-
port mating surface facing downward, on flat, level

surface.

"' (2) Remove bushing using Remover/Installer Tool

J-24055 and Driver Handle J-8092 (fig. 2C-63).

(3) Install replacement bushing on Remover/
Installer Tool J-24055 (fig. 2C-64). A
. (4) Turn pump housing. over and install bushmg
stralght into housing untll edge of bushing is flush Wlth
bore.

(5) Stake bushing in two places to retain it usmg
blunt punch (fig. 2C-55).

(6) Use knife, with narrow blade only, to remove
burrs or high spots at stake pomts

NOTE Do not use a ﬂle or smmla/r tool tha,t “might
remove more metal than is necessary.

AUTOMATIC TRANSMISSION 2C-47

VIEW A

 FEELER GAUGE

TIP CLEARANCE 0.005 TO 0.010 INCH
VIEWB =

‘ SIDE CLEARANCE 0.004 TO 0.008 INCH

Fig. 2C-62  Measuring Rotor Clearance—Model 727
- (View A and View B)

(7) Clean pump housing thoroughly after bushing
installation.

Reaction Shaft Bushing Replacement

NOTE: If the reaction shaft bushing requires replace-

sment, also inspect the shaft and support bore for wear

caused by the input shaft seal ring lands. If the boreis -
worn or grooved, replace the entire support assembly.
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TooL
J-8092

J-24055
e |

Fiy. 2C-64 Pump Bushing Installation—Model 727

CAUTION: Do not clamp any part of the reaction
shaft or support in a vise.

(8) Thread Bushing Remover Tool J-24037 into
bushing as far as possible by hand (fig. 2C-65).
(9) Using wrench, thread remover tool into bushing

" SLIDE HAMMER
W

BUSHING REMOVER
TOOL J-24037

Fi.~fc=655 Reaction Shaft Bushing Removal—Maodel 727

three to four additional turns to fully engage threads of
tool in bushing.

(10) Install Slide Hammer Bolts Tool J-7004-3 and J-
6585-1 into remover tool (fig. 2C-65). Bump outward
with slide hammers to remove bushing.

(11) Thoroughly clean reaction shaft support assem-
bly after bushing removal.

(12) Grip old bushmg with pliers and remove it from
Tool J-24037.

NOTE: Be syre to protect the threads on the remover
tool when using the tool.

'(18) Thread Bushing Installer Tool J-24088 onto
Driver Handle J-8092 (fig. 2C-66).

(14) Position replacement bushing on installer tool
and install bushing straight into shaft bore until tool
bottoms. .

Assembly

1) Install pump rotors in housmg

(2) Install reaction shaft support and tlghten at-
taching bolts to 160 inch-pounds (18 Nem) torque.

(3) Install O-ring seal around pump housing flange.



TOOL
J-—-24038

A41829

' Fly 2C-66 Reaction Shaft Bushing Installation—Modsl, 77_27 s
"(4) Install oil sea] pump housmg w1th seal hp facmg
inward. '

(5) Install oil seal on Installer Tool J-21005. Install
seal straight into housing until tool bottoms.. .. - ...

(6) Thoroughly clean reaction shaf’c support
assembly

Front Clutch—Model 999 .

Disassembly

. (1) Remove large waved snap ring which secures
pressure plate in clutch retainer (fig. 2C-67). o

+«(2) Install Spring Compressor Tool J-5886-01 over
plston spring retainer (fig. 2C-68).

(8) Compress piston springs and remove snap rlng

(4) Release compressor tool slowly until sprmg re-

‘ talner is free of hub.

NOTE: When relea‘sing the'coMpressor tool, ‘do mot al-
low the spring retdainer to stzclc or bmd in the snap ring
groove.

(5) .Remove tool, retainer and spring.
(6) Turn clutch retainer over and bump on wood
block to dislodge and remove piston.

. (7) Remove seal rings from piston and “clutch re-'

tamer hub.

~ PISTON SEAL (INNER)

PISTON RETAINER

- ASSEMBLY SNAP RING

‘ STEEL PLATES
SPRING Tm

.SNAP RING
(WAVED)

PISTON

PRESSURE
PLATE

. SPRING’
" RETAINER

PISTON SEAL (OUTER) CLUTCH PLATES

41804

Fig. 26-67  Front Clutch Assombly—Model 999

“Fig. 2C-68 Front Clutch Snap ng Hemoval/lnstallatlon—ModeI 999

lnspectlon

Inspect the friction material on all driving discs. Re-
place discs that are charred, glazed, heavily pitted, flak-
ing or if the friction material can be scraped off easily.

Inspect the steel plates and pressure plate surfaces for
overheating, scoring, and for damaged driving lugs. Re-

- place any worn, damaged parts.

Inspect the steel plate lug grooves in the clutch re-
tainer for smooth surfaces. The plates must shde freely

in the grooves.
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Inspect the band application surface on the clutch
retainer for nicks and scores. Light scratches and nicks
can be removed with crocus cloth.

Inspect the ball check in the clutch retainer. The ball
should move freely in its cage.

Inspect the seal ring surfaces inside the clutch re-
tainer for nicks or deep scratches. Light scratches will
not interfere with sealing of the rings. Inspect the clutch
retainer bushing for scores and wear and inspect the
inner bore surface for wear and inspect the inner bore
surface for wear from the reaction shaft support seal
rings and lands. .

Inspect the inside of the piston bore for score marks.
Remove light scores with crocus cloth. Inspect the seal
ring grooves for nicks and burrs. Inspect the piston
spring, retainer, and snap ring for distortion. -

Retainer Bushing Replacement .

(1) Place clutch retainer, with open end facing
down, on a clean, smooth surface.

(2) Insert Bushing Remover/Installer Tool J-24064
in bushing (fig. 2C-69).

(8) Install Driver Handle J-8092 in remover tool and
drive bushing straight down and out of retainer bore.

(4) Position clutch retainer so open end faces
upward.

(5) Install replacement bushing on tool and install
bushing straight into retainer bore until bushing is flush
with base of bore chamfer (fig. 2C-70).

TOOL
+J-24064

. 141831 .

Fig. 2C-69 Clutch Retainer Bushing Removal—Model 999

TOOL
J-8092

TOOL
J-24064

41832
Fig. 2C-70 - Clutch -Qstalner‘nushi’qifg Installation—Model 999

Assembly

(1) Lubricate inner seal with petroleum jelly and
install seal on hub'of clutch retainer.

NOTE: Be sure the seal lip is facing into the piston bore
and that the seal is properly seated in the retainer
groove.

(2) Lubricate outer seal with petroleum jelly and
install it on clutch piston so seal lip faces into piston
bore.

(3) Install piston assembly in retainer using a twist-
ing motion to seat piston at bottom of bore.

(4) Install spring on piston hub and spring retainer.

(5) Install snap ring over spring.

(6) Install Spring Compressor Tool J-5886- 01 over
retainer assembly.

(7) Compress spring and seat snap ring in clutch
hub groove.

(8)- Remove compressor tool.

(9) Lubricate clutch plates and discs with transmis-
sion fluid.

(10) Install one steel plate followed by a lined plate
until proper number of plates are installed.
(11) Install pressure plate and waved snap ring.

NOTE: Be sure snap ring is completely seated in
groove.

(12) Measure clutch pack clearance ﬁsin'g feeler
gauge.
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(13) Insert gauge between pressure plate and snap
ring (fig. 2C-T1). Refer to Clutch Plate Clearance in
Specifications for tolerances.

(14) If clutch plate clearance is not within specifica-
tions, disassemble clutch pack and measure thickness of
line plate, steel plates and pressure plate. Thickness
should be as follows:

Lined Plate........ 0.083 to 0.088 inch (2 11t02.24 mm)
Steel Plate......... 0.066 to 0.071 inch (1.68 to 1,80 mm)
Pressure Plate .. ... 0.214 to 0.218 inch (5.44 to 5.54 mm)

~ Any component not meeting the listed thickness speci-
fication must be replaced in order to obtam the correct
clutch pack clearance. : :

F—\‘ yi \—’J[%TM
/1 —, y -

J—\_E / / /__\—/—\4

WAVED SNAP.RING  FEELER GAUGE 41833

Fig. 2C-71 Measuring Front Clutch Pack Clearance

F_ronl Clutch—Model 727
Disassembly

(1) Remove large waved snap ring that retains pres-
sure plate in clutch piston retainer (fig. 2C-72).

(2) Remove pressure plate and clutch plates.

(8) Install Compressor Tool J-24042 over piston
spring retainer (fig. 2C-73).

*(4) Compress springs and remove snap ring.

(5) Slowly release compressor tool until sprmg re-
tainer is free of hub.

NOTE: Do not allow the spring retainer to stick or bind
i the snap ring groove.
‘ . (6) Remove compressor tool, retainer and springs.
. (7) Turn clutech retainer over and bump on Wood
block to dislodge and remove piston. ‘
(8) Remove seals from piston and retainer hub. 3¢

Inspaction

Inspect the friction material on all driving dises. Re-
place discs that are charred, glazed, heavily pitted, flak-
ing, or if the friction material can be scraped off easily.
Inspect internal splines for wear or other damage.

Inspect the steel plates and pressure plate surfaces for
overheating, scoring, and damaged dr1v1ng lugs and re-
place as necessary.

. Inspect the steel plate lug grooves in the clatch re-
. tainer for smooth surfaces. The plates must slide freely
".in the grooves.

Inspect the band appl1cat10n surface on' the clutch

" retainer for nicks and scores. Remove light scratches

and nicks with crocus cloth.

Inspect the check ball in the clutch retamer The ball
should move freely in its cage. :

Inspect the seal ring surface inside the clutch retamer
for nicks or deep scratches. Light scratches will not
interfere with sealing of the rings. Inspect the clutch
retainer bushing for scores and wear from the reaction
shaft support sealing rings and lands.

- Inspect the inner bore of the piston for score marks.

Remove light scores with crocus cloth. Inspect the seal
ring grooves for nicks and burrs. Inspect the piston
springs, retainer, and snap ring for dlstortlon '

Retainer Bushing Replacement

(1) Place clutch retainer, with open“e-nd'»facing

downward, on clean, smooth surface.

(2) Insert Bushing Remover/ Installer Tool J—24039
in bushing (fig. 2C-74)..

(3) Install Drive Handle J-8092 in tool and tap bush-
ing straight down and out.of bore. .

(4) Position clutch retainer so open end faces
upward.

(5) Install replacement bushing on Tool J-24039 and
install bushing straight into retainer bore until bushing
is flush with base of bore chamfer (f1g 2C-75).

Assembly

(1) Lubricate inner seal Wlth petroleum jelly and

install it on hub of clutch retamer

NOTE: Be sure the seal lip fa,ces into the pzston bore
and 18 properly seated in the seal groove.

(2) Lubricate outer seal with petroleum jelly and
ingtall it on clutch piston with seal: l1p facmg 1nto piston
bore.

(3) Install piston assembly in retamer and carefully
seat piston at bottom of retainer bore. : .-

(4) Install clutch piston sprmgs on p1ston (f1g 2C-
76). Install nine or eleven springs in clutch (accordmg to
original number in clutch)

(5) Install spring retainer: and: snap rlng ‘over
springs. ‘
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PISTON

RETAINER ASSEMBLY
‘ PISTON

CLUTCH
PLATES

SNAP RING
(WAVED)

SPRING RETAINER -

PISTON

SEAL (INNER) SPRINGS

PISTON
‘SEAL (OUTER)

SNAP RING

DRIVING DISCS ,
~ PRESSURE PLATE

90539

Flg. 2C-72  Front Clutch Assembly~—Model 727

TOOL ..
J-24042

41834

Fig. 2C-73  Front Clutch Spring Retainer
Removal/Installation—Model 727

(6) Install Compressor Tool J-24042 over retainer
assembly.

. (7) Compress springs and seat snap ring in hub
groove. - : .

(8) Remove compressor tool.
(9) Lubricate clutch plates with transmission fluid.

(10) Install one steel plate followed by one lined plate
until correct number of plates are installed.

(11) . Install pressure plate and waved snap ring.
Measure clutch pack clearance using feeler gauge (fig.
2C-71). Refer to clutch plate clearance in Specifications
section for tolerances.

Flg. 2C-74 Front Clutch Retainer Bushing Removal--Model 727

(12) If clutch pack clearance is not within specifica-
tions, disassemble clutch pack and measure thickness of
lined plates, steel plates, and pressure plate. Thickness
should be as follows: :



.
. “

Lined Plate........ 0.090 to 0.095 inch (2.29 to 2.41 mm)

W Steel Plate .......... 060 to 0.071 inch (1.52 to 1.80 mm)

Pressure Plate .. ... 0.278 t0 0.282 inch (7.06 to 7.16 mm)

Any component not meeting listed thickness specifica-

tion must be replaced in order to obtain correct clutch
pack clearance. :

Fig. 2C-75 -Front Clutch Retainer 'Bushinq Installation—Modael 7_27

SPRING

. 41837

Fig. 2C-76  Front Clutch Piston Spring Location

- ﬂear clutch—ModoIs 999

AUTOMATIC TRANSMISSION 253

Disassemhly

(1) Remove large snap ring that retains pressure
plate in clutch piston retainer (fig. 2C-T7).

' NOTE' This. 1s o selective thwlcness snap m'ng and de-
‘termanes clutch | pack clearance.

(2) Lift pressure plate, clutch plates and - inner

~ pressure plate out of retainer,

(8) Remove wave spring and clutch piston spring.
. (4) Turn retainer over and bump it on wood block to
remove piston.
(6) Remove piston seals.

NOTE: If necessary, remove snap ring and press mput
shaft out of retamer . ) o

Inspection

TInspect the fI‘lCthIl materlal on the driving discs. Re-
place discs that are charred, heavily pitted, flaking or if
the driving disc inner splines are worn or damage.

Inspect the steel plates and pressure plate surfaces for

overheating, scoring, and for damaged: drive lugs. In-
spect all discs and plates for’. flatness Replace 1f
necessary.
Inspect the steel plate lug grooves in the clutch re-
tainer for smooth surfaces. The plates must slide freely
in these grooves. Inspect - the clutch piston ball check.
The ball should move freely in its cage. Inspect the seal
ring surfaces in the clutch retainer for nicks or deep
scratches. Light scratches will not interfere with seal-
ing. Inspect the piston spr1ng and wave sprlng for dls-
tortion or breakage.. T

Inspect the seal ring grooves in the input shaft and
piston retainer for nicks, burrs, and wear,

Inspect the rear clutch to front clutch thrust washer.
The washer should be 0.043 to 0.045 inch (1.09 to 1.14

mm) thick.-

Assembly -

(1) Press input shaft into p1ston retainer (if re-
moved) and install snap ring.

(2) Lubricate and install inner and outer seal rings
on clutch piston.

NOTE: Be sure that the lips of the seals face wmto the
retainer bore and that the seals are properly seated m
the pzs ton grooves. '

(8) Install piston assembly into retainer using a
twisting motion to seat piston at bottom of retainer
bore. Install piston spring in retainer with spring fin-
gers touching piston’ and':with spring’ centered in
retainer. : ;
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TEFLON FRONT THRUST REAR CLUTCH PISTON SEAL SNAP RING
SEAL RING WASHER RETAINER PISTON RinG (INNER) LINED PLATES (SELECTIVE)
SEAL
RING
GROOVES

- REAR SEAL
RING CAST
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STEEL OUTER

LARGE SEAL SNAP  PISTON SEAL PISTON VALVE INNER
INPUT SHAFT ! RING RING  RING (OUTER) SPRING SPRING PRESSURE PLATES PRESSURE
PLATE PLATE
810338B
Fig. 2C-77 Rear Clutch Assembly—Model 999
(4) Install one end of wave spring into retainer L
SELECTIVE

groove (fig. 2C-78) and progressively push or tap spring
into place until completely seated. If necessary, llghtly
tap piston spring to keep it centered.

(5) Install inner pressure plate. Raised side of plate
should rest on piston spring and flat surface should face
open end of retainer. ‘

(6) Lubricate clutch plates with transmlssmn fluld

(7) Install a lined plate first and follow with a steel
plate and a lined plate until correct number of plates are
installed.

(8) Install outer pressure plate and selective thlck-
ness snap ring.

~ PISTON
SPRING
4

Fig. 2C-78 Piston Spring and Wave Spring Installation

(9) Measure rear clutch pack clearance. Press. down
firmly on outer pressure plate and insert feeler gauge
between pressure plate and selective snap ring (fig. 2C-
79).

(10) If necessary, adjust clearance using one of the
following selective thickness outer snap rings. Snap
rings are available in 0.060, 0.076 and 0.098-inch (1.52,
1.93 and 2.49 mm) thicknesses. Low limit clearance is
desirable.

SNAP RING

.FEELER
:GAUGE

41840

Fig. 2C-79 Measuring Rear Clutch Pack Clearance

NOTE: Rear clutch pack clearance is very important in
obtaining proper clutch engagement and shift quality.

Rear Clutch—Model 727

Disassemhly

(1) Remove large snap ring that retains pressure
plate in clutch piston retainer (fig. 2C-80).
NOTE: This is a selective thickness snap ring and de-
termines clutch pack clearance.

(2) Remove pressure plate, clutch plates, and inner
pressure plate.

(3) Remove wave spring, spacer ring, and clutch
piston spring.

(4) Turn retainer over and bump on wood block to
remove piston.
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PISTON SEAL
. (INNER)
PISTON
RETAINER
%Iél%l\fnen INPUT SHAFT \ o

SEAL RINGS (2)

PISTON SEAL

NO. 2 THRUST (OUTER)

SNAP RING - WASHER

(5) Remove piston inner and outer seals. k
(6) Remove input shaft snap ring and press input
shaft out of retainer, if necessary.

Inspection

\ Inspect friction material on driving discs. Replace
7 discs that are charred, glazed, heavily pitted, flaking or
if the friction material can be scraped off easily. Inspect
the driving disc inner splines for wear or other damage.

Inspect the steel plates and pressure plate surfaces for
over heating, scoring, and damaged driving lugs. Inspect
all discs and plates for d1stortlon Replace warped or
coned discs or plates. '

Inspect the steel plate lug grooves in n the retainer for
smooth’ surfaces. The plates must slide freely in these

grooves. Inspect the clutch piston ball check. The ball

should move freely in its cage. Inspect the seal ring
surfaces in the clutch retainer for nicks or deep
scratches. Light scratches will not interfere with-seal-
ing. Inspect the piston spring, wave spring, and spacer
for distortion or breakage.

Inspect the seal ring grooves in the input shaft’ and*

piston retainer for nicks, burrs, and wear.

Inspect the rear clutch to front clutch thrust washer.
The washer should be 0.061 to 0.063-inches (1 55 to 1.60
mm) thick.

Inpul Shatt Bushing Hoplacomunl

(1) Clamp input shaft in a vise using- brass pro-
tective jaws.

) CAUTION: Do not clamp the. seal rmg la,nd or beafmng
Jjournal, ; e .

" (2) Thread Bushing Remover Tool J-240211 stra‘ightl'

PISTON
SPRING -

PISTON

SNAP RING.

DRIVING (SELECTIVE)

DiSCS

PRESSURE -

\

/ " PRESSURE
PLATE .
CLUTCH :
o PLATES
'WAVE SPRING . .
SPACER RING '

' '80015 -

Fig. 2-80  Rear Clutch Assembly—Model 727 R

into bushing as far as: poss1ble by hand. Lo

(8) Using wrench, thread puller. 1nto ‘bushing- three'
to four additional turns to fully engag ""puller threads in
bushing..

(4) Thread Slide Hammer Bolts Tool J- 7004 3 1nt0'
puller (fig. 2C-81). g ‘

(5) Bump- outward w1th slide hammers to remove
bushlng

(6) Thoroughly - clean 1nput shaft and remove eh1ps
generated by bushing removal, -

(7) Gripold bush1ng W1th pllers and remove it from

* tool.

NOTE Be careful to protect the re’mover tool threads
when using the tool.

(8) Thread Bushmg Installer Tool J 24040 onto
Driver Handle J-8092 (fig. 2C-82). e

(9) Position replacement bush1ng on 1nstaller tool:
and .install bush1ng straight into shaft- unt1l tool
bottoms.

(10) Clean assembly thoroughly

Assembly

(1) Press input shaft into p1ston retamer and 1nstall
snap ring, if removed.

(2) Lubricate ‘intier and outer sealing rings w1th
petroleum Jelly and 1nstall on clutch p1ston

NOTE: Be sure that lips of seals faceinto retainer bore
and that seals are properly seated m pzs ton grooves

‘ (3) Iistall piston assembly in clutch retainer.
(4) Seat piston at bottom of retamer bore using a
twisting motion.
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Fig. 2C-81 Input Shaft Bﬁshing Removal—Model 727

(5) Position clutch retainer over piston retainer
splines. Support assembly to maintain position of clutch
retainer. :

(6) Install piston spring in clutch retainer with
spring fingers touching piston.

(7) Install spacer ring. Be sure piston spring and
ring are centered in retainer recess.

(8) Install one end of wave spring in retainer
groove. Progressively push or tap spring into plate until
completely seated.

NOTE: If necessary, gently tap the piston spring and.

spacer to keep them centered.

(9) Install inner pressure plate in retainer. Raised
side of plate should rest on piston spring and flat surface
should face outward. .

(10) Lubricate remaining clutch plates with trans-
mission fluid and install in retainer. Alternately install
lined plate followed by steel plate until correct number
of lined and steel plates have been installed.

(11) Install outer pressure plate and selective thick-
ness snap ring, _ o

(12) Measure clutch pack clearance. Press down

TO
J-24040

Fig. 2C-82 Input Shaft Bushing Installation—Model 727

firmly ‘on outer pressure plate and insert a feeler gauge
between pressure plate and selective outer snap spring.

(18) If necessary, adjust clearance using one of the
following selective thickness snap rings. Snap rings are
available in 0.060, 0.074, 0.088 and 0.106-inch (1.52, 1.88
and 2.70 mm) thicknesses.

NOTE: Rear clutch pack clearance is very important in
obtaining proper clutch engagement and shift quality.

Planetary Gear Assemhly—Model 999

Enil Play Measummoﬁl

(1) Measure end play of planetary assembly before
removing component parts from output shaft.

(2) Support front end of output shaft on wood block
and position assembly in an upright position.

(8) Push rear annulus gear support downward on
output shaft (fig. 2C-83).

~ (4) Insert feeler gauge between rear annulus sup-

port and shoulder on output shaft. Clearance should be
0.001 t0.0.047 inch (0.02 to 1.19 mm). If clearance is not



within ‘specifications, replace thrist washers, any worn
parts, and selectlve thlckness snap rmg at assembly

‘ Disassomblv

, (1) Remove No. 3 thrust washer from forward end
of output shaft (fig. 2C-84).

_OUTPUT
SHAFT.

FEELER
. GAUGE

REAR PLANETARY.
GEA

Fig. 2C-83 Measuring PIanalary Gear Assembly End Play

(2) Remove selectwe snap rmg from forward end of
\)output shaft. _
L (8) Remove‘front‘planetar'y gear assembly.-
(4) Remove snap ring and No. 4 thrust washer from
forward hub of front planetary assembly T

SNAP RINGS

FRONT
ANNULUS
'GEAR

“THRUST ™
WASHER

FRONT °

1077 ANNULUS | -
G .., GEAR. . [ .
- SUPPORT . rypUst !
WASHER .

.. THRUST.
. WASHER

R

FRONT PLANETARY
GEAR ASSEMBLY
(4 PINION)

SUN GEAR

' - SPACER

SHELL
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(5) Remove front annulus gear and support from
planetary gear assembly. If necessary, remove large
snap ring from front annulus gear and separate support
from gear.

(6) Remove No. 5 and No 6 thrust washers from
planetary gear assembly. ,

(7) Remove sun gear, driving. shell, and. rear plan-
etary assembly from output shaft.

(8) Separate sun gear and driving shell from rear
planetary assembly.

- (9 Remove rear snap ring and No 8 steel thrust
plate from sun gear.,

(10) Remove sun gear from dr1v1ng shell.
(11) Remove remaining snap rlng and No 7 steel

; thrust plate from sun gear.

(12) Remove No. 9 thrust washer from forward s1de
of rear planetary assembly.

(18) Remove planetary gear assembly and No. 10
thrust washer;:

(14) If necessary, remove large snap ring from rear
of annulus gear to separate support from gear '

I

Inspoctmn .

Inspect the bearmg surfaces on the output shaft for
nicks, burrs, scores or other damage. ‘Light scratches,
nicks or burrs. can be removed with crocus cloth. Be sure
all oil passages in the shaft are open and clean. Inspect
the speedometer drive gear. Remove nicks, and burrs

‘with a sharp- edged stone,

Inspect the sun gear bushmgs for wear or scores

‘ Replace the. sun gear if the bushmgs are damaged.

Ll

" THRUST
PLATE (STEEL)

REAR PLANETARY
 GEAR ASSEMBLY. .
(3PINION) *

wh

"THRUST -
. PLATE (STEEL) -

THRUST
WASHER

DRIVING

_ THRUST
- WASHER
81124

‘F:ig. 20'-84‘ 'Wide Htllo_ Planalary Gear Assomblv.—-Model 999 |
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Inspect all thrust washers and plates. Replace if dam-
aged or worn below thickness specifications.

Inspect gear assemblies for cracks, broken pinions,
worn gear teeth, broken pinion shafts or lockpins and
damaged thrust faces. Replace as required.

Inspect annulus gears for cracks and worn teeth.

Replace all distorted snap rings.

Assembly

(1) Install rear annulus gear support in annulus
gear and install snap ring.

(2) Install rear annulus gear assembly on output
shaft.

(8) Install No. 10 thrust washer on output shaft.

(4) Position rear planetary gear assembly in rear
annulus gear. Install No. 9 thrust washer on front side
of gear assembly. .

(5) Install No. 7 steel thrust plate and snap ring on
opposite end of sun gear.

(6) Insert sun. gear through front side of driving
shell, and install No. 8 steel thrust plate and snap ring
on one end of sun gear.

(7) Install driving shell and sun gear onto output
shaft, and engage sun gear teeth with rear planetary
pmlons

(8) Install front annulus gear support in annulus
gear and install large snap ring.

(9) Install No. 5 thrust at forward end of front plan-
etary gear assembly, and 1nsert assembly into front
annulus gear.

(10) Position No. 6 thrust washer on rear side of
front planetary gear assembly.

(11) Carefully work front planetary and annulus
gear assembly onto output shaft and mesh planetary
pinions with sun gear.

(12) Install No. 3 thrust washer on output shaft.

(13) Install selective snap ring and measure assem-
bly end play.

NOTE: If necessary, adjust clearance by using selec-
tive thickness snmap rings. Snap rings are available in
0.042, 0.064 and 008/,—mch (1.06, 1.63 and 2.13 mm)
thicknesses.

Planetary Gear Assembly—Model 727

End Play Measurement

(1) Measure planetary assembly end play before re-
moving component parts from output shaft.

(2) Support front end of output shaft on wood block
and place assembly in upright position.

(8) Push rear annulus gear support downward on
output shaft.

(4) Insert feeler gauge between rear annulus sup-
port and shoulder on output shaft (fig. 2C-83). Clearance

should be 0.009 to 0.044-inch (0.22 to 1.12 mm). If clear-
ance is not within specifications, replace thrust washers,
any worn parts and selective thickness snap rlng at
assembly.

Disassembly

(1) Remove No. 3 thrust washer from forward end
of output shaft. '

(2) Remove front planetary assembly from output
shaft (fig. 2C-85). '

(3) Remove front annulus gear from planetary
assembly.

(4) Remove No. 4 thrust washer from rear side of
planetary gears.

(5) Remove sun gear, driving shell and rear plan-
etary assembly from output shaft.

(6) Separate sun-gear and driving shell from rear
planetary assembly.

(7) Remove No. 5 thrust washer from inside of driv-
ing shell. '

(8) Remove rear snap ring and No. 6 steel thrust
plate from sun gear.

(9) Remove sun gear from drlvmg shell.

(10) Remove remaining snap ring from sun gear, if

necessary.

NOTE: The forward end of the sum gear 18 longer than
the rear.

(11) Remove No. 7 thrust washer from forward side
of rear planetary assembly.

(12) Remove gear assembly and No. 8 thrust plate
from rear annulus gear.

Inspection

Inspect the bearing surfaces on the output shaft for

‘nicks, burrs, scores, and other damage. Light scratches,

nicks, or burrs can be removed with crocus cloth.

NOTE: Be sure all oil passages m the output shaft are
open and clean.

Inspect the speedometer drive gear. Remove nlcks and
burrs with an oilstone.
_ Inspect the sun gear bushings for wear and scores.
Replace the sun gear if the bushings are damaged.

Inspect all thrust washers and plates. Replace them if
damaged or worn below thickness specifications.

Inspect the gear assemblies for cracks, broken pin-
ions, worn gear teeth, broken pinion shafts or lockpins,
or damaged thrust faces. Replace components as
necessary.

Inspect the annulus gears for cracks and worn teeth.
Replace any distorted snap rings.

Assembly

(1) Install rear annulus gear on output shaft (fig.

- 2C-8b).
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~ Fig. 2C-85 Planetary Gear Assembly—Model 727

). ~(2) Apply thin coat of petroleum jelly on No. 8

* thrust plate. |
- (8) Position plate on output shaft and in rear an-
'nu]us gear.,

NOTE: Be sure teeth are engaged with output shaft
splines.

(4) Position rear planetary gear assembly in rear
annulus gear and install No. 7 thrust washer on forward
side of gear assembly. 4

(5) Install snap ring in forward groove of sun gear
(long end of gear).

(6) Insert sun gear through forward side of driving
shell and install steel thrust plate and snap ring on rear
side of sun gear.

(7) Install snap ring in forward groove of sun gear.
Install No. 5 thrust washer in driving shell over sun
gear.

(8) Install drlvmg shell and sun gear assembly on
output shaft and engage sun gear teeth with rear plan-
etary pinions.

(9) Position No. 4 thrust washer on rear hub of
front planetary gear and engage planetary gear thh
front annulus'gear.

(10) Install front planetary and annulus gear assem-
)bly onto output shaft and mesh planetary pinions with

- sun gear.

(11) Install selective snap rlng and measure assem-
bly end play.

NOTE: If necessary, the clearance should be adjusted
by using selective thickness snap rings. Snap rings are
avatlable in 0.048, 0.055 and. 0.062-inch (1.22, 1.40 zmd
1.57 mm) thicknesses. .

Uverrunmng Clutch

Inspection

Inspect the clutch rollers for smooth, round surfaces.
They must be free of flat spots and chipped teeth.’

Inspect the roller contact surfaces in the cam and race
for brinelling and.inspect the springs for distortion,
wear or other damage.

On model 727 transmission only, inspect the cam set-
screw for tightness. If loose, tighten the setscrew and
restake the case around the screw. -

Cam Hsplacemanl—Model 999 .

If the overrunning clutch cam or spring retainer are
damaged, they can be replaced with a service replace-
ment cam, spring retainer and retalnmg screw (fig. 2C-
86). ,

(1) Remove bolts attachlng output:shaft support to
rear of case.

(2) Remove support from rear of case using wood-
block and hammer.

(8) Centerpunch rivets exactly in center of each
rivet head (fig. 2C-87).- »
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IVETS (7)

Fig. 2C-87 Cam Rivet Location

(4) Drill through each rivet head using 3/ 8-inch (10
mm) diameter drill.

CAUTION: Do not drill into the transmission case.

(5) Remove rivet heads using small chisel.
(6) Remove rivets and cam from case using blunt
punch (fig. 2C-88).

NOTE: Move punch from one rivet to another in clock-
wise direction after each punch stroke, to drive the cam
out of the case evenly.

(7) Enlarge rivet holes in case carefully using diam-
eter 17/64-inch (7 mm) drill.

(8) Remove chips, burrs, and any foreign material
from case and be sure cam area is free of burrs and
chips.

(9) Install replacement cam and spring retainer in
case with bolt holes in cam and retainer aligned with
holes in case. :

(10) Thread retaining screws and washers into cam.

"Fig. 2C-88 Overrunning Clutch Cam Removal

NOTE: Install the washers on the screws so that the
inner diameter of the washer contacts the screw head.

(11) Install cam in case using brass hammer.

(12) Alternately and evenly tighten retaining screws
to 100 inch-pounds (11 Nem) torque.

(13) Thread two Pilot Studs Tool J-3387-2 into case
(fig. 2C-89).

(14) Position illuminated light bulb next to case to
heat case.

CAUTION: Do not use an open flame to heat the case.

(15) Chill support with ice (preferably dry ice).

(16) Remove light, position support over pilot studs
and install support in case using wood block and
hammer.

(17) Install and tighten support attaching bolts to
150 inch-pounds (17 Nem) torque.

Cam Replacement—Model 727

The overrunning clutch cam and spring retainer
should be removed only if replacement is necessary.

PILOT
STUDS
J-3387-2:.

OUTPUT
‘SHAFT
SUPPORT

41860

Fig. 2C-89  Output Shaft Support Alignment
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(1) Remove sétscrew from case.

(2) Remove bolts attachmg output shaft support to
rear of case.

(8) Insert punch through bolt holes and drlve cam
out of case (fig. 2C-88).

NOTE: Move punch from one bolt hole to another in
clockwise direction after each punch stroke to drwe the
cam out of the case e'venly » :

CAU'I‘ION The output shaft support must beinstalled
in the case before the overrunning clutch cam can be
wstalled. If the support must be replaced drive it out the
rear of the case using a wood block and hammer.

(4) Thread two Pllot Stud Tools J- 3887-2 1nto case
(fig. 2C-89). ‘

(5) Install support in case using wood block and
hammer.

(6) Clean all burrs, chips, and forelgn materlal from
cam area in case.

(7) Position spring retainer on cam. Be sure re-
tainer lugs snap firmly into cam notch. '

(8) Align cam serrations with those in case.

(9) Install cam evenly into case as far as possible
using brass hammer

(10) Instal] Tool J-24042(fig. 2C-90).

(11) Tighten tool nut to seat cam in case. Be sure cam
is completely seated.

(12) Install cam retaining setscrew and stake case
around setscrew, . » ; :

(13) Remove Tool J-24042

TOOL
. J-24042

o i

60176

(14 ) Install and tighten support retaining bolts to 150
inch-pounds (17 Nem) torque.

(15) Stake case around cam in twelve places using
blunt chlsel :

Front Servo and Band

Two front servo demgns are used Refer to flgures 2C-
91 and 2C-92 for assembly details.

PISTON RINGS (2)
. SNAP RING

. PISTON ROD
SPRING

WASHER . / ST
./ SEALRING ' | -
SERVO SPRING SNAP.RING

41853

PISTON ROD GUIDE

‘ '0-—RING
SERVO PISTON

Fig. 2C-91  Kickdown Servo Front Sernn A'ssemnly'

PISTON RINGS (2)

SERVO PISTON
O-RING

SPRING
. WASHER
SNAP RING -

~_PISTON ROD GUIDE

PISTON ROD

SERVO SPRING

SEAL RING / /
‘ SNAP RING” 41853

Fig. 2-92 AFr'ont Servo Assambly—Modol 727'
Disassembly

NOTE: The front servo in model 727 transmissions re-
quires further disassembly after removal from the servo
bore (fig. 2C-91).

(1) Remove piston rod retalmng snap ring from
servo piston.

(2) Remove washer, piston rod sprlng, and plston-
rod from servo piston.

Inspection

Inspect the piston for nicks, burrs, scores, and wear.
Be sure the ring grooves are not damaged. Inspect the fit
of the guide on the piston rod. Inspect the piston bore in
the case for scores or other damage. Inspect the piston
spring(s) for distortion. On model 727 transmissions,
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inspect the bore in the piston and the piston rod O-ring
(fig. 2C-92).

Inspect the band lining for a poor bond to the band,
burn marks, glazing, uneven wear pattern and flaking.

If the lining is so badly worn that the grooves are not
visible at any portion of the band, replace the band.
Inspect the band for distortion or cracked ends. Replace
as necessary.

Assemhly

CAUTION: Do not use force to assemble any of the
servo components. If they do not assemble easily, in-
vestigate and correct the couse before proceeding with
assembly.

(1) Apply petroleum jelly to piston rod O-ring and
install piston rod in servo piston bore.

(2) Install piston rod spring on piston rod.

(3) Install washer.

(4) Compress spring and install piston rod retaining
snap ring.

Rear Servo and Rear Band

Disassembly

(1) Compress piston plug spring and remove snap
ring.

(2) Remove snap ring, piston plug, and plug spring
(fig. 2C-93).

SEAL RING

PISTON

PISTON SPRING

PISTON
PLUG

SPRING

PLUG RETAINER
RING SPRING

SNAP

SNAP
RING

41864

Fig. 2C-93 Rear Servo Assemhly

Ingpection

Inspect the piston and piston plug for nicks, burrs,
scores, and wear. The plug must move freely in the
piston. Inspect the piston bore in the case for scores or
other damage. Inspect the springs for distortion.

Inspect the band lining for poor bonding to the band
and for excessive wear. If the lining is so excessively

worn that the grooves are not visible at any portion of
the band, replace the band. Inspect the band for dis-
tortion or cracks and replace as necessary.

Assembly

(1) Lubricate piston plug and piston with petroleum
jelly and insert piston plug through plug spring and into
piston.

(2) Compress piston spring and install snap ring.

Torque Converter Service

If the transmission is being overhauled to correct a
malfunction that generated sludge or heavy accumula-
tions of metal particles or friction material, the oil
cooler and cooler lines must be flushed thoroughly and
the torque converter replaced. Do not attempt to clean
or flush the converter.

The oil cooler and cooler lines can be flushed using
solvent and compressed air.

Flushing 0il Cooler and Cooler Lines

(1) Place length of hose over cooler outlet line and
secure end of hose in waste container.

(2) Place length of hose over cooler inlet line.

(3) Pump approximately one pint (0.47 liter) clean-
ing solvent into oil cooler through hose attached to inlet
line.

(4) Insert compressed air gun nozzle into hose at-
tached to cooler inlet line. Apply short blasts of com-
pressed air to flush dirt and solvent from cooler and
lines. Repeat flushing operation until drained fluid is
clear.

(5) Pump approximately one pint (0.47 liter) of new
transmission fluid into cooler and lines. Repeat flushing
operation, using new transmisson fluid, to remove all
traces of cleaning solvent and any residual dirt.

(6) Remove hoses from cooler lines when flushing
operations are completed.

TRANSMISSION ASSEMBLY

NOTE: Use automatic transmission fluid or petroleum
jelly only to lubricate transmission components during
assembly.

Overrunning Clutch

(1) Place transmission case in upright position and
install clutch cam and spring retainer.

(2) Install clutch springs and rollers so springs rest
against retainer post and rollers rest against springs,
and with both springs and rollers installed on counter-
clockwise side of spring retainer posts (fig. 2C-94).
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STAKE (12 PLACE

Flg 2(: 9 Ovorrunmng'clulch and Rear Band I.Ink

Bear Servo

A

Sorvo

' \J (1) Install servo plston assembly in case bore w1th
twisting motion.

(2) Place spring retainer and snap ring over piston
(fig 2C-93).
5. (8) Compress plston spring by hand and 1nstall snap
rlng

Rear Band—ModoI‘.'IvZ7 '

(1) Installrear band in case.

(2) Install short strut, and connect long link and
anchor in band (fig. 2C-95).

(8) Thread band adjustingf screw .inward just
‘enough to:hold band'strut in place.

(4) Be sure: lo'ng link and anchor assembly is in-
stalled as shown in figure 2C-88 to provide: clearance for
rear band and drum.

(5) Install low-reverse drum in overrunnlng clutch
hub and rear band.

Rear Band—Model 999

NOTE: The model 999 transmission has a double wrap

band supported at two points by a reaction pin mounted

in the case. It is actuated at one point by the rear servo
( > adjusting screw (fig. 2C-96).

(1) Install replacement O-ring on reaction pin and
insert pin into case until pin is flush. with gasket surface.

. ADJUSTING SCREW

‘ LEVER
AND LOCKNUT

'MODEL 727

Flg 2(:-95 Rear Band—Model 727

(2) Posmon band in. .case 5o both band lugs rest
against reaction pin.

(8) Install low-reverse drum in overrunmng clutch
hub and into rear band. ' v

(4) Install band operating lever and pivot pin.

NOTE: When installed, the lever adjusting screw
should touch the center lug of the band and the pivot pm
should be flush with the case (fzg 20—97) :

Front Servo

NOTE On model 727 tmnsmzsswns, the servo p@ston
must be subassembled before nstallation.

ADJUSTING SCREW

LOCKNUT

LEVER

BAND

“PIVOTPIN

BAND REACTION PIN~" 41857

Fig. 2C-06 Rear Band—Model 999
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Fig. 2G-97 Rear Band Installation—Model 999

(1) Lubricate O-ring with petroleum jelly and in-
stall on piston rod. :

(2) Install rod in piston.

(3) Install spring, flat washer and snap ring.

(4) Insert servo piston assembly into.case bore.

(5) Install piston rod, spring(s) and guide.

(6) Compress piston spring(s) with large C-clamp
and install snap ring.

(7) Remove C-clamp.

Planetary Gear Assemhbly and Output Shaft

CAUTION: Protect all machined surfaces of the out-
put shaft during installation.

(1) Position and support gear and output shaft as-
sembly in case and insert output shaft through rear
support.

(2) Carefully work gear and shaft assembly rear-
ward and engage rear planetary carrier lugs in low re-
verse drum slots.

Front and Rear Clutch Assemblies

The front and rear clutches, front band, oil pump and
reaction shaft support are installed with the transmis-
sion in an upright position.

Cut a 3-1/2 inch (9 ¢m) diameter hole in a workbench,
in the end of a small oil drum or a large wooden box
strong enough to support the transmission. Cut or file
notches at -the edge of the hole to accommodate the
output shaft.

Carefully insert the output shaft into the hole and
support the transmission in an upright position on the
output shaft support flange.

Model 999

(1) Apply thin coat of petroleum jelly to selective
thrust washer.

(2) Install washer on front end of output shaft.

(8) If transmission end play was not within specifi-
cations (0.022 to 0.091 inch or 0.056 to 2.31 mm) when
measured at disassembly, replace thrust washer with
one that will provide proper end play.

Thrust Washer Chart—Model 999

Thickness (Inch) : ' Color

0.052 - 0.054 Natural (Brown)
0.068 -0.070. - Red

0.083 - 0,085 Black _
' S 60234

(4) Align front clutch inner splines and pl_éce as-
sembly in position on rear clutch.

NOTE: Be sure the front clutch plate splines are fully
engaged on the rear clutch front hub.

(5) Align rear clutch inner splines.

(6) Install clutch assemblies. Grasp input shaft and
lower assemblies into case to install them.

(7) Install clutch assemblies using twisting motion
and engage rear clutch splines over splines of front
annulus gear.

NOTE: Be sure the front clutch drive lugs are fully
engaged in the driving shell slots.

Model 727

(1) Apply thin coat of petroleum jelly to output
shaft thrust washer.

(2) Install washer on front of output shaft.

(3) Align front clutch inner splines and place as-
sembly in position on rear clutch.

NOTE: Be sure the front clutch splines are fully en-
gaged on the rear clutch front hub.

(4) Align rear clutch inner splines.

(5) Install clutch assemblies. Grasp input shaft and
lower clutch assemblies into case to-install them.

(6) Install clutch assemblies using a twisting mo-
tion to engage rear clutch splines over splines of front
annulus gear.

NOTE: Be sure the front clutch drive lugs are fully
engaged in the driving shell slots.

Front Band

(1) Slide band over front clutch assembly.

(2) Install band strut. Also install band anchor on
model 727 (fig. 2C-98).
~ (8) Tighten band adjusting screw enough to hold
band and linkage in place.
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0il Pump and Reaction Shaft Support

If difficulty was encountered in removing the pump
assembly due to an exceptionally tight fit in the case, it
may be necessary to heat and expand the case in order to
install the pump. If necessary, heat the pump area for a
few minutes, using a heat lamp, before installing the
pump and support assembly. '

Modsi 999

(1) Install thrust washer on reaction shaft support
hub, . . , -

(2) Thread two Pilot Studs J-3387-2 into case pump
opening. ‘
(3) Install gasket over studs.

(4) Install rubber seal ring in groove in outer flange’

of pump housing. Be sure seal is not twisted.
(5) Coat seal ring with petroleum jelly.
(6) Install pump assembly in case. If necessary, tap
pump assembly lightly with rawhide mallet to install.
(7) Install four pump attaching bolts finger-tight.
(8) Remove pilot studs and install remaining pump
attaching bolts finger-tight. '
(9) Rotate input and output shafts to.see if any
binding exists.
(10) If shafts rotate freely, tighten all pump attach-
ing bolts to 175 inch-pounds (20 Nem) torque. '
(11) Recheck shafts for bind-free rotation. If bind
exists, loosen bolts and tighten bolts alternately -and
evenly to 175 inch-pounds (20 Nem) torque.

~ ANCHOR 727 ONLY

FLEX BAND " ADJUSTING SCREW

AND LOCKNUT 4150

Fig. 2C- 98 Front Band Arrangement

Model 727

(1) If transmission end play was not within specifi--

cations (0.036 to 0.084 inch or 0.91 to 2.13 mm) when
measured at disassembly, replace thrust washer on re-

action shaft support hub with one that will prov1de" .

correct end play.

(2) Thread two Pilot Studs Tool J-3387-2 into case
pump opening.

(8) Install gasket over studs.

Thrust Washer Chart—Model 727

Thickness (Inch) Color
0.061-0.063 Natural (Brown)
0.084 - 0.086 Red
0.102-0.104 Yellow

60235

(4) Install rubber seal ring in groove in outer flange
of pump housing. Be sure seal is not twisted.
(5) Coat seal ring with petroleum jelly.
- (6) Install pump assembly in case, If necessary, tap
pump assembly lightly with rawhide mallet to install.
(7) Position deflector, if equipped, over vent open-
ing and install four pump attaching bolts finger tight.
(8) Remove pilot studs and install remalnmg pump
attaching bolts finger-tight.
(9) Rotate input and output shafts to see if any
binding exists.
(10) If shafts rotate freely, tighten all pump attach-
ing bolts to 175 inch-pounds (20 Nem) torque.
.(11) Recheck shafts for free rotation. If bind exists,
loosen bolts and tighten bolts alternately and evenly to
175 inch-pounds (20 Nem) torque

Governor and Park Gear

(1) Install gear and governor body assembly on out-
put shaft.

(2) Align assembly so governor valve shaft hole in
governor-body is aligned with hole in output shaft.

(3) Slide assembly into place and 1nstall snap ring
behind-governor body.

(4) Tighten governor body-to-gear attachmg‘ bolts
to 100 inch-pounds (11.Nem) torque. :

(5) Bend end of lock tabs agamst shoulders of bolt
heads. .

(6) Install governor valve on valve shaft

(7) Insert assembly into body and through governor
weights.

(8) Install valve shaft retaining E-clip.

~ Output Shaft Bearing and Adapter Housing

(1) Install bearing in adapter housing if not in-

~ stalled previously.

(2) Install seal in housing.
(8) Install bearing snap rings.

Valve Body and Accumulator Piston

(1) Before installing valve body, check operation of
clutches and bands using air pressure test procedure to
confirm proper operation.

(2) Clean all mating surfaces and remove any burrs
from transmission case or valve body steel plate mating
surfaces.

(8) Install accumulator piston assembly in case bore
and install piston spring on piston (fig. 2C-99).
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PISTON

SEAL RINGS

90541

Fig. 2C-99 Accumulator Assembly

(4) Insert park lock rod through opening in rear of
case.

(5) Position knob of lock rod against reaction plug
and sprag.

(6) Move front end of rod toward centerline of
transmission while exerting rearward pressure on rod to
force it past sprag. Rotate output shaft, if necessary.

NOTE: Before installing the valve body, be sure the
neutral start switch has not yet been installed.

(7) Place valve body manual lever in Drive position.

(8) Place valve body assembly in its approximate
position in case.

(9) Align valve body in case and install attaching
screws finger-tight.

(10) Install neutral start switch.

(11) Shift valve body manual lever to Neutral
position.

(12) Relocate valve body if necessary to align manual
lever neutral finger over neutral start switch plunger
ball.

(13) Tighten valve body attaching screws to 100 inch-
pounds (11 Nem) torque.

(14) Install gearshift control lever on manual lever
shaft and tighten clamp bolt.

(15) Check lever shaft for binding in case by moving
lever through all detent positions.

NOTE: If binding exists, loosen the valve body attach-
ing screws and align the valve body.

(16) Install flat washer and throttle lever and tighten
throttle lever clamp bolt.

Rear Band Adjustment

(1) Loosen locknut and back nut off five turns.
(2) Tighten band adjusting screw to 72 inch-pounds
(8 Nem) torque.

CAUTION: If Adapter Tool J-24063 is used to adjust
the band, tighten the adjusting screw to 36 inch-pounds
(4 Nem,) torque only.

(3) Back off adjusting screw four turns on 999 and
two turns on 727.

(4) Hold adjusting screw in position and tighten
locknut to 35 foot-pounds (47 Nem) torque.

(5) Install oil pan and gasket.

Front Band Adjustment

(1) Loosen locknut and back nut off five turns.

(2) Be sure band adjusting screw turns freely in
case. Lubricate screw, if necessary.

(8) Tighten band adjusting screw to 72 inch-pounds
(8 Nem) torque using Torque Wrench J-5853 and a 5/16
(8 mm) square socket.

CAUTION: If Adapter Tool J-2,063 is used to adjust
the band, tighten the adjusting screw to 36 inch-pounds
(4 Nem,) torque only.

(4) Back off adjusting screw two turns on 999 and
two and one-half turns on 727.

(5) Hold adjusting screw in position and tighten
locknut to 35 foot-pounds (47 Nem) torque.

SPECIFICATIONS

Transmission Specifications

Clutch Plate Clearance
Front Clutch

MODEL 999

3 Disc 0.074.to 0.125 inch
4 Disc 0.067 to 0.134 inch

MODEL 727

3 Disc 0.070 to 0.129 inch
4 Disc 0.082 to 0.051 inch

5 Disc 0.075 to 0.152 inch

Rear Clutch
Clutch Component Thickness Tolerance
Front Clutch
Lined Plate
Steel Plate
Pressure Plate
Rear Clutch
Lined Plate
Steel Plate
Flat Pressure Plate
Formed Pressure Plate
Clutches
Number of Front Clutch Plates
Number of Front Clutch Discs
Number of Rear Clutch Plates
Number of Rear Clutch Discs

3 and 4 Disc 0.032 to 0.55 inch

4 Disc 0.025 to 0.045 inch

0.083 to 0.088 inch
0.066 to 0.071 inch
0.244 t0 0.218 inch

0.060 to 0.065 inch
0.066 to'0.071 inch
0.214-to 0.218 inch
0.409 to 0.413 inch

Awoom

0.090 to 0.095 inch
0.066 to 0.071 inch
0.278 to 0.282 inch

0.060 to 0.065 inch
0.066 to 0.071 inch

0.278 to 0.282 inch.

0.441 to 0.445 inch

4
4
3
4

70122A
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Transmission Specifications (Continued)

/w R ) : e MODEL 999 . MODEL 727
: U.S. Metric U.S. Metric
~Measure Measure Measure Measure

Torque Converter Diameter 10.75 inches
0il Capacity - Transmission and Torque

Converter . 17. pts. 7.9 liters - 17 pts. 7.9 liters
Cooling Method - All Models Water-Heat Exchanger (In Radiator Lower Tank)
Lubrication - All Models Rotor Type Pump
Gear Ratios - All Models First Second Third : Reverse

245101 1.45 to 1 1.00t0 1 . 2.20 to 1

Pump Clearances L :
Outer Rotor to Case Bore - .004 to.008 inch

Outer to Inner Tip ' .005 to .010 inch i
End_Clearance-Rotors o .001 to .003 inch .001 to .002 inch
Gear Train End Play . .001 to .047 inch .009 to .044 inch
Input Shaft End Play .016 to .059 inch .036 to .084 inch
Snap Rings i
Front and Rear Clutches Rear Shap Rlng '
(Selective) _ -~ .060 to .062 inch .060 to .062 inch
.068 to .070 inch .074 to .076 inch
: *.076 to .078 inch .088 to .090 inch
Output Shaft (Forward End) .040 to .044 inch .106 to .108 inch
. . .048 to .052 inch .055 to .059 inch
.059 to .065 inch C .062 to .066 inch
701228
Band Adjustments
SV 999 . . 727
Front Band Tumns.......... Ceeesensriis 2 2-1/2
N ' RearBandTurns ..............c.0vuees 4 2
( a
/ NOTE::999/727 backed off from 72 inch-Ib (8 N.m).
70130
Thrust Washer Chart
Thrust ' Thrust Washer No. and Transrf\ission Model -
- Washers v 099 ‘ 727
Reaction Shaft Support to Front Clutch Retainer No. 1 .061 to .063 - No.1 Selectlve
’ .061 to .063 — Natural
.084 to .086 — Red
_ _ ‘ .102 to .104 — Yellow
Rear Clutch to Front Clutch Retainer No. 2 061 to .063 n No. 2 061 to .063 — Natural.
Oufput Shaft to Input Shaft . - No.3 - Selective ) No. 3 .062 vto .064 '
' " .052 to .054 — T|n :
.068 to .070 — Red
.083 to .085 — Green
‘ iFroﬁt Anﬁulus Support to Rear Clutch Retainer ‘ No. 4 121 to 126
Front Annulus Support to Front Planetary Gear No. 5 .048 to .050 No. 4 .059 to .062
Driving Shell to Front Annulus Gear . _ No. 5 .060 to .062
Front Planetary Gear to Driving Shell No. 6 .048 to .050
Sun Gear and Driving Shell Front Thrust Plate No. 7 .050 to 052" i No. 6 .034 to .036
Sun Gear and Driving Shell Rear Thrust Plate No. 8 050 to .052
’) Rear Planetary Gear to Driving Shell » * No.9 .048 to .0650 ) ) v No. 7 .059 to .062
4 .
“Rear Planetary Gear to Rear Annulus Gear ) No. 8 .034 to0 .036
Rear P|anetary Gear to Rear Annulus Support ] No. 10 .048 to .050 —_—

60517
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Torque Specifications

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened Item.

USA (ft-bs) Metric (N-m)
Service Service

Service In-Use Service In-Use

Set-To Recheclk Set-To Recheck

Torque Torque Torque Torque
CoolerLine Fitting . . . ..o ottt e e 160 in-lb 120-200 in-lb 18 14-23
Cooler LIne NUL . ...t i e e it e e e 150 in-Ib 130-180 in-lb 17 15-20
Converter Drive Plate to Crankshaft Bolts-4 Cylinder.......................... 58 50-56 79 68-89
Converter Drive Plate to Crankshaft Bolts-6Cylinder.......................... 105 95-120 142 129-163
Converter Drive Plate to Torque Converter Bolts -4 Cylinder .................... 40 35-40 54 47-54
Converter Drive Plate to Torque Converter Bolts-6 Cylinder .................... 26 22-30 35 30-44
Adapter Housing-to-Transmission CaseBolt......................... ...t 24 - 33 —
Governor Body Bolt . ... ... e e 100 in-lb - 1" —
Front Band Adjusting Screw Locknut. ........... ... ... ittt 35 - 47 -
Kickdown Lever ShaftPlug ......... ... . i e 150 in-lb — 17 -
Rear Band Adjusting Screw Locknut .................. ... e 35 — 47 —
Neutral Starter Switch .. ......... .. i i i i 24 — 33 —
Oil Filler Tube Bracket Bolt . ......... ... i i 150 in-Ib - 17 -
Ol Pan Bolt . ... i e e 150 in-Ib 9-13 17 12-18
Oil Pump Housing-to-Transmission CaseBolt................................. 175 in-lb - 20 -
Output Shaft SupportBolt. ... i i e 150 in-lb — 17 —
Overrunning Clutch Cam SetsCcrew. . ...... ..ottt 40 in-1b — 4 -
Pressure Test Port Plug. . ... ... e e e 110 in-Ib - 12 -
Reaction Shaft Supportto OilPumpBolt...................c ... 160 in-lb - 18 —
Transmission-to-EngineBolt......... ... .. . i i i 28 22-30 38 30-41
Valve Body SCreW . . ...ttt e e e e e e e e e e 35in-lb - 4 -
Valve Body-to-Transmission Case SCrew. ........c..coeiiiiiiiiiiieneennennnns 100 in-Ib - 1 -

All torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified.

70121
Tools

J-24043
VALVE BODY
SUPPORT STAND

J-24045 (727) J-24033 (999)
PUMP ROTOR ALIGNMENT TOOLS

J-24038
REACTION SHAFT
BUSHING INSTALLER (727)

322205
24039

FRONT PUMP OIL

SEAL REMOVER (LEGS) FRONT CLUTCH

RETAINER BUSHING
REMOVER AND
INSTALLER (727)

J-24027 PRESSURE TEST SET

J-24044

J-24031 4-24055 BEE\I:IJE%ALL

KICKDOWN OIL PUMP BUSHING
VALVE GAUGE REMOVER AND INSTALLER (727)
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Tools (Continued)

®

J-9617
FRONT PUMP OIL
SEAL INSTALLER (999)
J-21005
FRONT PUMP Ol

J-24064
FRONT CLUTCH BUSHING
REMOVER AND INSTALLER (999)

J-23327 FRONT
CLUTCH SPRING
COMPRESSOR (999)

J-24108 J-3387-2
J-24036
REACTION SHAFT .

PILOT STUDS
BUSHING REMOVER (999)

J-24041
INPUT SHAFT
BUSHING REMOVER (727)

J-24037
REACTION SHAFT
BUSHING REMOVER (727)

J-24042
COMPRESSOR AND
CAM INSTALLER (727)

J-21232-01

FRONT PUMP OIL
SEAL REMOVER
(STEERING WHEEL
PULLER)

J-24036
REACTION SHAFT
BUSHING REMOVER (999)

OVERRUNNING CLUTCH

L
SEAL INSTALLER (727)

J-24040
INPUT SHAFT
BUSHING INSTALLER (727)

J-24049
OIL PUMP BUSHING
REMOVER AND INSTALLER (999)

J-24063
KICKDOWN BAND
ADJUSTMENT ADAPTOR

J-24026
TRANSMISSION
HOLDING FIXTURE

FRONT CLUTCH SPRING

J-24048

EXTENSION HOUSING
BUSHING REMOVER
AND INSTALLER (727)

-

J-8001
DIAL INDICATOR ¢
SET »

41816




NOTES
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'HYDRAULIC
FLOW CHARTS
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