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GENERAL DESCRIPTION

The Pontiac Tempest automatic transmission (Fig.
1B-1} is a combination torgue converter, two-speed
planetary geared transmigsion. Torgue multiplica-
tion is obtained hydraulically through the converter,
and mechanically through a compound planetary gear
set. The gear set, in combination with the torgue
converter, provides a high starting ratio for acceler-
ation from a siop, up steep grades, etc. The torque
converter provides torgue multiplication for per-
formance and smooth operation. The converter
functions as 2 fluid coupling at normal road load
conditions and at higher speeds. The L-6 trans-
missicn is air-cooled and the V-8 transmission is
water-cooled. Description of the transmission is
divided inta eight basic sections: (1) Torque Con-
verter, (2) Oil Pump, (3) Planetary Gear Set and
Controls, (4) Forward Clutch, {3} Low Band, (6) Re-
verge Clutch, {7) Governor, {8) Valve Body.

TRANSMISSION IDENTIFICATION

The transmission name plate is located on the
right side of the transmission (Fig. 7B-2). The
transmission model numbsr and the assembly date
code appear on the name plate, or on the low gervo
cover. Whenever the ssrve cover is replaced it
will be necessary to stamp all of the above informa-
tion on the new cover. Modsl numbers are as
follows:

20 - L-6 Air-cooled

30 - V-8 water-cooled

31 - V-8 water~cooled - V328 H,0.
40 - V-8 water-cooled - G.T.O.

SUBJECT PAGE

Paric Lock Actuator Assembly,
Inner Park Lock and Range Selector Lever TB-20

Rear Bearing Retainer Qil Seal/Bushing. . . TB-20
GOVEPNOY » soun coss coms oy woin VU savs o5 TB-22
Vacuum Modulator .. ... v v s v msv v oo 7B-23
Speedometer Driven Gear and Sleeve . . ... TB-24
Downshift Solenid .. .. v oo vt wa e TR-24
Valve BOAY « o v v v v s es s v v ie s 7B-25
Pressure Regulator . .... e eaa e e . TB-27
Transmission Removal and Installation . . . . . B-27
Transmission Disassembdly « « v v v . w o v v ... 7B-28
Inspection and Overhaul of Individual
Components . » v o .« .. . o wis A WL e 7B-31
Transmission Reassembly ........ V... TB-44
Trouble Diagnogis . . . v .o v v v v v ve e e . 1B-49
Pressure Checks . v v v v v c v v v e v v w enn a v 7B-52
Torque Specifications . v v .+ v cv v v v v v v o v . TB-63
Speela):-ToOIS . s v oo i @aim R - T

The first two digits of the agsembly date code
denote the model year and the digits following the
dash represent the production build day.

It is very important that any communication con-
cerning this transmission contain the model number
and date code and that all transmission parts re-
turned to Pontiac Motor Division be tagged with
this information.

TORQUE CONVERTER OPERATION

The torqgue converter is a device that multiplies
engine torgue. The converter assembly has three
members; a driving member called the converter
pump, a driven memher called the turbine, and a
stator located between the pump and turbine. The
three components are immersed tn oil. The con-
verter pump is mechanically connected to the engine,
When the engine is running, oil within the converter
cavity is maintained under pressure by the ofl pump.
Oil is then picked uwp at the inner section of the
converter purp and directed to its outer edges where
it ia thrown sgainst the curved blades in the turbine.
This causes the turbine to rotate, driving the input
shaft. As the oil leaves the turbine blades ft is trav-
eling in a direction relatlvely opposite to the pump
rotation. 'The blades of the sfator (curved in the
opposite direction to those in the turbine) change
the direction of oil flow so that the oil strikes the
back side of the converter pump, blades helping to
drive the pump. Therefore, the total torque trans-
mitted to the drive line is the combination of engine
torque plug the additional torque supplied by the
redirected oil striking the back side of the con-
verter pump blades.
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AUTOMATIC TRANSMISSION B-3

The stator is mounted on a rolier clutch, which
holds the stator from moving in a reverse direction
when the unit is acting to multiply torque. As the
turbine speed approaches pump speed, there is
progressively less torque multiplication. The stator,
which in the beginning was standing still, is picked
up by the rapidly rotating oil and accelerates until
the pump, iurbine and stator are turning at almost
the same speed. When the stator rotates, inter-
ference in the oil flow between the furbine and pump
is minimizad. When all three members are turning
there is no torque multiplication In the converter
and It is aecting as a fluid coupling.

Oit PUMP

A positive-displacement, internal-external gear-
type oil pump is used to supply oil to fill the con-
verter, for application of forward and reverse
clutches, for application and release of the low
bhand, and to epireulate oil for lubrication and heat
transfer.

PLANETARY GEAR SET AND CONTROLS

The planetary gear set consists of an input sun
gear, low sun gear, short and long pinions, a reverse
ring gear and a planet carrier. The input sun gear
is splined to the input shaft. The low sun gear, which
is part of the forward clutch assembly, rotates
freely until the low band is applied. The input sun
gear is meshed with three long pinions and the long
pinions are meshed with three short pinions., The
short pinions are meshed with the low sun gear and
reverse ring gear. The input sun gear and short
pinions always :rotate in the same direction. Ap-
plication of either the low band or the reverse clutch
determines whether the output shaft rotates clock-
wise or counterclockwise.

FORWARD CLUTCH

The forward clutch azsembly consists of a drum,
pision, coil springs, piston sezls, and a clutch pack.
These parts are retained inside the drum by the low
sun gear and flange agsembly and a snap ring. When
oil pressure is applied to the piston, the clutch
plates are pressed together connecting the clutch
drum to the input shaft through the cluteh hub. This
engagement of the cluteh causes the low sun gear to
rotate with the input shaft,

LOW BAND

The low band is a double-wrap steel band faced
with a bonded lining which surrounds the forward
clutch drum. The band is hydraulically applied by
the low servo piston and released by spring pres-
sure plus o0il pressure.

Fig. 7B-2 Transmission Name Plate

REVERSE CLUTCH

The reverse clutch assembly consists of a piston,
inner and outer seal, cushion spring, coil springs,
clutch pack, and reaction platc. These parts are
retained inside the case by a snap ring. When oil
pressure is applied to the piston, the clutch plates
are pressed together holding the reverse ring gear
stationary. This engagement of the clutch causes
reverse rotation of the output shaft.

GOVERNOR

The governor is located to the rear of the irans=-
mission case on the left side and is driven off
the output shaft. The purpose of the governor is to
generate a speed-sensitive modulating oil pressure
that increases with car speed.

VALVE BODY

The valve body assembly is bolted to the bottom
of the transmission case and is accessible for serv-
ice by removing the oil pan. The valve body assembly
consists of a manual conirol valve, a shift valve,
a modulator limit valve, a detent valve, and a high-
speed downshift timing wvalve. The function of the
valve body is to control application of the low bhand
and clutches in response to governor and vacuwum
modulator pressure.

POWER FLOW

POWER FLOW—NEUTRAL (Fig. 7B-3)

With the shift control lever in Neutral {I) position,
the output shaft remains stationary. The clutches
and low band are released, so there is no reaction
member to provide positive drive. All gears are
free to spin arcund their axis and no motion is im-
paxted to the plant carrier.
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Fig. 78«3 Power Flow = Neutral

POWER FLOW—LOW (fig. 7-B-4)

In Low (L) rangs the forward clutch is released
and the low hand is applied to the cutside dlameter
of the forward clutch drum. With the low band ap-
plied, the low sun gear and flange assembly are
held stationary. Drive is from the converter through

the input shaft to the input sun gear in the planetary
gear sef. The input sun gear drives the long planet
pinionz, which are meshed with the short planet
pinions. The short planet pinions are, inturn, meshed
with the low sun gear. Since the low sun gear is
held stationary with the low band applied, the short
pinlions walk around the low sun gear and carry

PUMP
REVERSE
RING GEAR
LOW
SUN — —
STATOR GEAR { INPUT
SUN
ROLLER GEAR
CLUTCH
f
7 :
0 @
INPUT QUTPUT
SHAFT \SHAFT
STATOR SHORT — SPLANET
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Fig. 7B-4 Power Flow - Low
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Fig. 7B-5 Power Flow - Direct Drive

with them the planet carrier and the output shaft at
a reduction of 1.76 to 1.

POWER FLOW-DIRECT DRIVE (Fig. 7B-5]

With the manual control lever in Drive (D) posi-
tion, the transmission is started automatically in

low gear. When the upshift into direct drive oceurs,
the low band is released and the forward clutch is
applied, With the forward clutch applied, the clutch
hub, which is splined to the input shaft, is loeked
to the low sun gear and flange assembly through the
clutch plates. The low sun gear is meshed with the
short pinions, the short pinions are meshed with the

REVERSE
RING GEAR

LOwW
BAND

' -—\PLANET

CARRIER
FORWARD LONG REVERSE
CLUTCH PINION CLUTCH

Fig. 7B=6 Powar Flow = Revarse
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long pinions, and the long pinions are meshed with
the input sun gear which is also splined to the input
shaft. Since both the low sun gear snd input sun
gear now rotate with the input shaft in the same di-
rection, the entire planetary unit revolves at input
ghaft speed. Since the planet carrier is attached to
the output ghaft, the output shaft rotates at inpuf
shaft speed and in the game direction.

POWER FLOW—REVERSE (Fig. 78-6)

When the manual control lever is in Reverse (R)
position, the forward clutch and low band are re-
leased and the reverse cluich is applied, helding
the reverse ring gear statlonary. Drive is through
the imput shaft and input sun gear to the long pinions
and then to the short piniong. The short pinions mesh
with the reverse ring gear which is held stationary
by the reverse cluteh. The short pinions walk around
the inside of the ring gear in a reverse direction,
carrying with them the planet carrier and output
shaft.

DEFINITIONS

OPERATION OF COMPONENTS IN PARK

In Park (P) position, all reaction members are
released as in Neutral. A positive plant carrier
lock is provided when the parking pawl iz engaged
with the heavy teeth spaced arcund the front face of
the planet carrier (Fig. 7B-1), The linkage is ac-
tuated by manual acticn, but the parking pawl is
activated by spring action. If the pawl is in line with
a tooth of the planet carrier, rather than a spaece
between teeth, the linkage remains in the Park posi-
tion with the spring holding pressure against the
pawl. Slight rotation of the planet carrfer will im-
mediately seat the pawl and lock the output shaft
to the case.

HYDRAULIC OPERATION

Hydraulic operation of the transmission is covered
In three major sections: DEFINITIONS, CONTROL
VALVES and CIRCUIT OPERATION. Circuit termi-
nology is first defined and then the Inputs and out-
puts of the control valves and the function of each
valve are desceribed. The last section describes
circuit operation.

Circuit terminology used in describing hydraulic cperation is defined as follows:

Detent pressure

Drive oil

Governor pressure

Limited feed oil

Limited modulator oil (pressure)

Mainline 0il (pressure}

Wide open throttle (downshift solenoid enetgized)
shift point control pressure derived from limited
modulator pressure by the detent valve (see Detent
Valve, page 7B-13).

Mainline pressure directed by the manual shift con-
trol valve to the control valves {see Manual Shift
Control Valve, page 7B-9).

Shift point control pressure derived from drive oil
by the governor. Governor pressure is approximately
proportional to car speed. Since it is derived from
drive oil, it can never be higher than drive oil {main-
line pressure (see Governor, page 7B-11).

A shift point conirol pressure that positions the
modulator limit valve that, in turn, regulates the
amount of pressure applied fo the shift control
valve. When the downshift solenold is da-energizad,
limited feed ofl {8 derived from vacuum modulator
pressure. When the downshift solenoid is energized,
Umited feed oll is derived from driva oll. (See
Modulator Limit Valve, page 7B-13 and Detent Valva,
page 7B-13).

A shift point control pressure derived from limited
feed (drive) oil by the modulator limit valve and
applied to the shift control valve (see Modulator
Limit Valve, page 7B-13}

Qil pump ocutput pressure controlled by tha main
pressure regulator valve {see Main Pressurse Regu-
lator valve, page TB-2).



AUTOMATIC TRANSMISSION B=7

Mcedulator oil (pressure)

Low boost

{Modulator boost)

Reverse boost

CONTROL VALVES

A ‘‘feedback’’ pressure derived from mainline pres-
sure by the vacuum modulator and applied to the
main pressure regulator boost valve 1o modulate
(control) mainline pressure {see Vacuum Modulator,
page 7B-10, and Main Pressure Regulator Valve,
page 7B-9).

Drive oil directed by the manual ghift eontrol valve
to the vacuum modulator to increase modulator pres-
sure in Low range and directed to the shift valve
to keep it in the downshift (low) posgition (see Manual
Shift Control Valve, page T™-9 and Shift and Shift
Controtl Valve, page 7B-12).

Drive oil directed by the manual shift contro} valve
to the main pressure regulator boost valve ta in-
crease mainline pressure in Reverse range (see
Manual Shift Control Valve, page 7B-9).

NOTE: With vegavd to conivol valve inputs and outputs, the teyminology of an oulput oil pressure may diffev
from that of the input. Although the pressure is the same, functional tevminvlogy is used to facilitate descvip~-
tion of hydvaunlic opevailion. Foy example, '‘delent pvessuve’ and “‘limited modulaiov pressuve’’ ave the same
but when the levm ““defent pressuve" is used it 15 wndevsiood lto be ithe pressuve in the civcuit between the
detent wvolve and the shift contvol walve that causes a fovced downshift.

Definitions for the hydraulic terminology used
in the following paragraphs are found under
DEFINITIONS above.

MANUAL SHIFT CONTROL VALVE (Fig. 7B-7)

Input: Mainline pressure
Qutputs: Drive oil to governor, shift valve,
detent valve, higph speed downshift
timing valve, and low servo

Reverse oll to reverse clutch and
pressure regulator boost valve

Low hoost oil to shift vaive and
vacuum modulator

The manual shift control valve in the valve body
routes drive oil to the controlling devices that
govern operation in Drive, Low and Reverse. In
Neutral, Park and Reverse ranges, the manual control
valve cuts off drive oil to the low servo and forward
clutch. The manual shift control valve is connected
by mechanical linkage to the manual eontrol lever
operated by the driver.

MAIN PRESSURE REGULATOR VALVE (Fig. 7B-8)

Inputs: Oil pump output
Reverse boost
Modulator oil
QCutputs: Converter feed and lubrication oil

and mainline pressure.

The main pressure regulator valve, which is lo-
cated in the pump body, is used as the basie control
of hydraulic pressure within the trangmission.

Fig. 7B~-7 Manual Shift Contral Valve
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SCREEN

Fig. 78=8 Main Pressure Regulator Valve = At [dle

MAIN PRESSURE REGULATOR VALVE (Fig. 7B-8)
{Cont.)

When the engine is idling or has just been started,
oil enters the main pressure regulator valve assem-
bly between the first and second lands and flows
through interconnmecting drilled holes in the valve
to occupy the space between the third land and the
oll pump body (Fig. 7B-8). Oil under pressure be-
tween the third land and the pumyp body moves the
valve against {ts spring ta uncover the port which
directs oll to the converter and thence to the oil
cooler (V-8 only) and lubrication systems of the
transmission.

As higher engine speeds are attained, the volume
of oil leaving the pump increases until the valve
moves ta a position that opens a port to allow the
proper amount of mainline oil to escape to suction
to reguiate pressure {Fig. TB-9).

SUCTION

SCREEN

Fig. 7B-9 Main Pressure Regulatar Valve - Typical Position

Bonst Valve

A boost valve at the spring end of the pressure
regulator valve functiocns to raise mainline pressure
when necessary by adding hydraulic pressure to
the spring pressure on the main pressure regulator
valve.

Modulator Boost

With the manual shift control valve in Drive (D)
position, modulator pregsure varied by opersting
conditions is directed to the space between the first
land of the boost valve and the boost valve sleeve.
Cil pressure in this space has the game effect as
increasing the spring pressure against the pressure
regulator valve, thus it increases mainline oil
prassure.

Reverse Boost

With the manual shift control valve in Reverse (R}
position, oil pressure is directed to the space
between the first and second lands of the boost
valve. Since the second land s larger than the
first, the boost valve bears on the spring end of
the pressure regulator valve, adding to the spring
pressure of the valve and increasing matnline oil
pressure for operation in reverse range.

VACUUM MODULATOR (Fig. 7B-10)

Inputs: Mainline pressures
Low Boost
Governor preassure

Qutput: Modulator oil

The vacuum modulator and valve assembly trans-
lates ioad {engine manifold vacuum), barometric
pressure (altitude) and speed (governor pressure)
into modulated oil pressure to regulate mainline
oil pressure at an efficient value.

Mainline oil enters between the first and second
lands of the valve and flows through the drilled ports
to the space between the first land and the valve
body. When it reaches sufficient pressure, the oil
moves the valve against the modulatar assembly
load to regulate the exit oil (modulator ofl),

Manifold Vacuum ERfect

The modulator assembly is housed in a sealed
container g¢ that engine manifold vacuum acts upon
it to reduce the load against the valve and thus
affect modulator pressure. Conditions of load or
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grade that lower manifold vacuum increase modula-
tor presgure, while high manifold vacuum decreases
modulator pressure.

NOTE; Fig, 7B-10 shows the valve assembly all
the way lo the vight. This is the position of the
valve assembdly when manifold vacwum is high and
mainline pressuve is low.

Altifude or Barometric Effect

I the car is operated at high altitudes where
barometric pressure is reduced, the aneroid device
in the vacuum modulator housing expands ta reduce
modulator load on the valve i{n proportion to the
barometric pressure.

At high altitudes engine output is reduced and com-
parable reduction in transmission mainline oil pres-
sure is necessary to accomplish smooth shifts.

Governor Effect

As car speed Increases, governor pressure in-
creases. @Governor pressure bearing on the fourth
land of the vacurum modulator valve has the effect
of reducing the modulator assetnbly load against
the valve assembly, thereby reducing modulator ail
pressure as governor pressure (car speed)
increases.

tow {Modulator} Boost Effect

With the manual shift control valve in Low (L)
position, mainline pressure hears against the second
land of the modulator vzlve, separating the two
parts of the valve assembly and moving the left
{front) valve to the bottom of ifs hore independent
of the modulator load. Thus, modulator pressure is
directed to the main pressure regulator hoost valve
to provide an increase in mainline pressure in low
range regardless of engine vacuum, However, if
driving conditions result in low engine vacuum, the
modulator load will move the two sections of the
valve back together. Under these conditions both
the modulator assambly and the pressure of main-
line ofl against the second land of the valve will
regulate modulator oil pressure.

GOVERNOR (Fig. 7TB-11)
Input.: Drive oll
Qutput:

GGovernor pressure

The governar agsembly contains a pressura regu-
lator wvalve, the output of which is determined by car

ORIFICE

i ™ ORIFICE

MANIFOLD
VACUUM

Fig. 7B-10 Vacuum Modulefor and Valve Assemhly

speed acting through the centrifugal force of a pair
of dual weights, the inner pair of which is spring
loaded.

As the car begins to move, the weight assemblies
move outward to provide a regulating force against
the wvalve through the springs between the primary
and secondary weights, As the car speed ls further
increased, regulating force against the valve is
praovided by the secondary weights moving outward.
At approximately 35 mph the primary weights have
reached the limit of their travel and the force
against the valve 18 then entirely through the sec-
ondary weights and the spring. Governor pressure
is determined at very low speeds by the primary
welghts, and at higher speeds by the secondary
weights.

Regulated ail from the governor is directed to
the shift valve, vacuum meodulator valve, modulaior
1imit valve and hizh-speed downshift timing valve.

Fig, 7B-11 Govarner
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Fig. 7B=12 Shift Voive and Shift Control = Low

Governor pressure determines or affects shift
points, mainline oil pressure and downshiit timing,.

SHIFT VALVE AND SHIFT CONTROI, VALVE

Drive oil

Governor pressure
Limited modulator ofl
Deatent pressure

Low boost

Inputs:

Drive oil (clutch apply and low band
release.}

Output:

The shift valve and shift control valve in the valve
bady react to oil pressure controlled by the governor
and the vacuum wmodulator to shift the transmission
from low to high gear or from high gear to 1ow gear.

Upshift From Avtomatic Llow 1o Direct Drive

As the car is accelerated from a stop, the shift
valve and shift control valve are pogitioned as gshown
in Fig. 7B-12. The shift valve iz held against the
end of its bore by the force of a spring and the pres-
sure exerted on the end of the shift control valve.
With the shift valve thus pogitioned, no drive oil is
directed to the high clutch piston or the spring sida
of the low servo piston, thus the low band is applied
and the transmission is in Iow gear.

When the proper relationship hetween car spsed
and throttle opening exists, povernor pressure

Flg. 7B8=13 Shift Valve and Shift Control Valve-1ow

against the first land of the shift valve will over-
come the spring pressure and the force of limited
modulatoxr o0il pressure against the shift regulator
valve and move both valves to the right as shown in
Fig. 7B~13. With the shift valve thus positioned
drive cil ig directed to the forward c¢lutch piston and
the spring side of the low serva piston.

Downshift From Direct Drive to Low Gear

When limited modulator pressure againsf the first
and second lands of the shift regulator valve in
combination with the spring reaches a value suf-
ficient to overcome governor pressure against the
first land of the shift valve, both valves maove to
the shift, shifted by cutting off drive oll to the high
clutch and the spring side of the low servo piston.

Forced Downshiff From Direct Drive fo Low Gear

During a forced downshift, detent pressure is ap-
piied to the first and second lands of the shift con-
trol valve. The addition of detent pressure to limited
modulator pressure on the third land plus the shift
valve spring is gnough {0 overcome governor pres-
sure and cause a downghift.

Manual Low

With the manual control lever in Low (L} position,
low boost pressure is directed to the space be-
tween the shift valve and the shift control valve
(Fig. 7B-14). Low boost pressure in this space
moves the shift valve to the end of its bore. With
the shift valve thus positioned, no drive oll is di-
rected to the high clutch piston or the spring side
of the low servo piston, thus the low band is applied
and the transmission is in low range.

NOTE: Governoy pressuve can nevey become high
enough to cause an upshift in Low (L) vange.

DETENT VALVE (Fig. 7B-15)

Inputs: Modulator oil
Limited modulator o0il {(downshift
solenoid de-energized)
Drive cil {downshift solenoid en-
ergized)

Qutputs: Limited feed oil (limited modulator

oil with downshift solenoid de-en-
ergized; drive oil with solencid en-
ergized)
Detent pressure {with solenoid en-
ergized)
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The detent valve is a solenoid-operated, two-
position valve that provides a downshift at wide
open throttle if car speed is low enough.

Electrical contacts on the carburstor linkage en-
ergize the detant sclenoid as wida open throttle is
reached. Energization of the solencid retracts its
plunger and allows oil from the center of the valve
to fiow to exhaust Dirive oll against the first land
and end of the valve moves the valve against fis
spring (Fig. TB-16).

With the valve in this pogition, ports are oOpened
to allow drive oil {limited feed oil) to flow to the
modulator limit valve angd limited modulator oil
(detent off) to flow to the detent part of the shift
control valve.

When the solenoid is de-energized, the spring-
loaded plunger seals the exhaust pori. Drive oil
then occupies the center of the valve and bears
against the {ifth land pf the valve as well as the
first land. The detent valve spring then moves the
valve to shut off the detent port.

MODULATOR LIMIT VALVE (Fig. 7B-17}

Inputs: Limited feed ofl (see Detent Valve
outputs ahove)
Governor pressure

QOutput: Limited modulator oil

r—r—2r 2
o

2T e

Fig. 7B~16 Detent Velve - Sclenoid Energized

The function of the modulator limit valve is to
provide limited modulator presgure for wide open
throttle shift point control that is not affected by
altitude.

The modulator limit valve regulates limited feed
oil (mazinline pressure) routed through the detent
valve to provide decrcasing oil pressure bearing
sgainst the sceond and third lands of the shift con-
trol valve as car speed increases. This decrease
in oil pregsure is aceomplished in part by governor
valve pressure on the third land of the valve acting
to decrease spring pressure as car speed (governor
pressure) increases (Fig. 7B-18). While governor
pressure is exerted on the third land, limited modu-~
lator pressure is directed to the araa beiween the
first 1and and the valve body, compressing the valve
spring. The combined force of governor pressure
and limited modulator pressure moves the valve fo
the right, reducing the opening through which oil
flows ta the shift control valve. Thus limited modu-
lator pressure substitutes for the modulator pres-
sure controlled by the vacuum modulator and routed
through the detent valve when the detent valve is
to the left {solenoid de-energized).

The modulator limit valve is in operation only
during wide open throttle operation with the manual
shift control valve in Drive (D} position.

HIGH SPEED DOWNSHIFT TIMING VALVE
(Fig. TB-18)

Inputs: Governor pressure
Drive oil
Output: Drive oil (band apply)
=
o + 4
ORIFICE

Fig. 7B-15 Detent Valve - Solencid De-energized

Fig. 7B~17 Modulatar Limit Valve = Law Speed



TB-~12

1965 PONTIAC TEMPEST CHASSIS SHOP MANUAL

Fig. 7B=18 Modulator Limit Valve - Wide Open Throttle

The high-speed downshift timing valveisa spring-
loaded valve located in the valve body. Its functlon
1s to control the rate of low serve application at
high road speeds.

At sufficiently high road speeds, governor pres-
sure against the first land of the valve overcomes
spring pressure to move the valve to the position
shovn in Fig. 7B-19. With the valve in this position,
oll for low servo application must pass through
two orifices 25 shown. At lower car speeds, governor
valve pressure is nat sufficlent to overcome the
spring pressure and low servo application is made
through passages containing only one orifice as
shown {n Fig. 7B-20. Because the orifices restrict
the flow of oil, when the oil must pass through two
orifices at higher car speeds, the low band is not
applied as rapidly as at lower speeds when the oil
must pass through only one orifice. This slight
delay in band application gives the engine an instant
to speed up after the clutch is released and before
the low band is applied.

COQLER BY-PASS CHECK VALVE (Fig. "B-21)

If the caoler system (radiator or lines) becomes
restricted, the cooler by-pass check valve unseats
to allow oil to flow directly to the lubrication system
passages.

uJIZ ORIFICE

CIRCUIT OPERATION

For terminology definitions and detailed degcrip-
tion of the operation of individual valves, refer to
DEFINITIONS and CONTROL VALVES above.

NEUTRAL (Fig. 7TB-21)

In Neutral (N) the manual shift control valve is
positioned as shown in Fig. 7B-21. When the engine
is running, regulaied mainline pressure is applied
to the manual shift control valve and the vacuum
modulator. Converter feed and lubrication 0il are
applied from the main pressure regulator valve to
the converter feed and lubrication circuits.

DRIVE RANGE - UPSHIFTED (Fig. 7B-22)

In Drive {D) the manual shift control valve is
positioned as shown in Fig. 7B-22. With the engine
running and the car standing still, drive oil is
directed from the manual shift control valve to
the governor, shift valve, detent valve, snd low
serve, With drive oil applied to the low servo, the
low band is applied and the transmission is in auto-
matic low.

When the throttle ig opened for a normal start,
engine manifold vacuum drops and the vacuum modu-
lator reacts to apply modulator oil to the detent
valve and to the main pressure regulator boost
valve to increase mainline pressure. Modulator ¢il
entering the detent valve leaves as limited feed cil,
which 1s applied to the modulator limit valve where
it becomes llmited modulator oil applied to the shift
control vaive.

When the car begins to move, governor presgure
begins to build up and is applied to the shift valve,
vacuum modulator, maodulator limit valve, and the
high- speed downgshift timing valve. As car speed
increagses, governor pressure increases, and gov-
ernor pregsure applied to the vacuum modulator acts

ORIFICE

o

| A #)

LEZ1W A"

Fig. 78-19 Highspeed Downshift Timing Volve=High Speed

Fig. 7B-20 High Speed Downshlft Timing Valve = Low Speed
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to reduce modulator load, assisiing engine manifotd
vacuum and reducing mainline pressure by reducing
the modulator oil pressure applied to the main pres-
sure regulator boost valve.

When the proper relationship exists between engine
manifold vacuum and car speed, governor pressure
overcomes the combined forces of the shift valve
spring and limited modulator oil applied to the shift
control valve and the shift valve moves to the right.
When the shift valve moves to the right, drive oil
from the shift valve applies the forward clutch and
releagses the low band, and the transmission i8 in
direct drive.

During a wide open throttle start, limited feed otl
is derived from drive oil because the downshift
solencld is energized, allowing the detent valve to
move to the right and direct drive oil into the limited

feed passage. Since limited feed oil pressure derived
from drive oil iz higher than when derived from
modulator oil, the modulator limit valve will rmove to
the right, regulating limited modulator oil against
the modulator limit valve spring. Therefore, during
a wide open throttle upshift or downshift, the effect
of altitude on the shift point is eliminated since the
limited modulator oil pressure applied to the shift
control valve is regulated by the modulator limit
valve gpring, which is unaffected by altitude.

DRIVE RANGE - DOWNSHIFTED (Fig. 7TB-23)

At speeds below approximately 60 MPH, a forced
downshift in Drive range is possible by depressing
the aeccelerator to wide aopen throttle to actuate the
downshift switch and energize the downehift solenoid,
allowing the detent valve to move te the right.

-

I

VALVE

N
K

MAIN PRESSURE
REGIHATOR VALVE |
== % B
SCREEN

CONVERTER

COOLER BYPASS
CHECK VALYE

VACUUM
MODULATCR ENGINE
AND VALVE MANIFOLD

YACUUIA

Fig. 7B~21 Qil Circuits = Neutral
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REVERSE CLUTCH

COOLER BY-PASS
THEGK VALVE

SHIFT VALVE

AND REAEASE

LOW SErVO

H B SHIFT COMTROL VALWE

——

“Low APPLY

YACUUM MOOLEATOR B VALVE

HIOH SPEID DOWNSHNT
TUMNG VALYE

QRIVE RANGE UPSHIFTED
(PART THROTTLE)

Fig. 7822 Oil Circuits ~ Drive Range (Upshifted)

When the detent valve moves to the right, drive
oil enters the limited feed circuit to the modulator
limit valve and leaves the mpdulator limit valve as
timited modulater afl. This [imited modulator ofl
is applied to the second and third lands of the shift
control valve and to the detent vaive. Limited modu-
lator ofl enters the detent valve and leaves as detent
ofl, which is applied to the first land of the shift
confrol valve. The combined forces of limited modu-
lator oil, detent pressure, and shift valve spring are
sufficient to overcome governor pressure and mave
the shift valve to the left, downshifting the trans-
mission by releasing the forward clutch and apply-
ing the low band.

If the forced downshift is msccomplished at a high
enough speed, governor pressure is high encugh to
move the high-speed downshift timing valve all the
way to the right. When this valve ig all the way to
the right, drive oil to the low servo must pass
through a restricted orifice because the unrestricted
cireuit through the high-speed downshift timing
valve is blocked. Under these conditions application

of the low band is delayed enough to 2asure full
release of the forward clutch and a slight increase
in engine speed before the downshift is completed.

MANUAL LOW (Fig. 7B-24)

In Low {L) range the manual shift contral valve is
positioned as shown in Fig. 7B-24. With the manual
shift contrpl valve in this position, mainline cil is
directed as low boost oil to the vacuum modulator
and the shift valve.

Low hoost oil applied to the right end of the
shift valve and the force of the shift valve spring
keep the shift valve in the downshift position regard-
less of governor pressure. Low boost oil applied to
the vacuum modulator inereases modulator pressure,
which is applied to the main pressure regulator
boust valve to raise mainline pressure. Increased
mainline pressure ({drive oil) applied to the low
servo assures that the low band will not slip under
the load conditions encountered when Low range
operation is required.
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© FoRWARD

CLUTCH OFF OJ

{OOLER FTPASS
CHECK VALVE

LOW SERVD O

SHIFT VALVE

A SHEFT CONIROL VALVE

Z o
DETENT VALVE

VACUUM MODULATCR & VaIVE

HIGH SPEEC DOWHSHIFT

TIMING VALVE

ORIVE RANGE DOWNSHIETED
{FULL THROVTLE)
BETENT & SWITCH PITEH

%
MODULATOR LIMIT VALVE

Fig. 78=23 Oil Circuits = Drive Range (Downshifted)

REVERSE {Fig. 7B-25)

In Reverse (R} range the manuval shift control
valve ig positioned as shown in Fig. 7B-23. With the
manual shift control valve in this position, mainline
pressure is directed to the reverse cirenit to apply
the reverse clutch and to boost mainline pressure
by adding to the modulator oil applied to the main
pressure regulator boost valve.

MAINTENANCE AND ADJUSTMENTS

OlL RECOMMENDATIONS

It is important to use only Autormatic Transmis-
sion Fluid {Type A). This is an all-season fluid,
ideal for year-round operation. No special additives
to these fluids are required or recommended.

Instructions for checking fluid level and for drain-
ing and refilling the transmission follow:

OIlL LEVEL

The transmissionoillevel shouldbechecked every
6,000 miles. Oil should be added only when the level
is near the ADD mark on the indicator (Fig. 7B-26}
with oil at normal operating temperature. The cil
level indivator is located in the engine compartment
[Flgo 7B-27)-

NOTE: The difference in oil level between Full
and ADD is one (1) pint.

To check oil level accurately, the car should be
level, the engine should be idled with the trans-
mission oil at normal temperature, and the control
lever in Park (P) position.

It is important that the oil level be maintained no
higher than the FULL mark on the transmission il
level indicator. DO NOT OVERFILL, for when the
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e 1
¥ roewzeo i'mfzz

B cLureu ot WWA;

\i‘»ﬁi

COOLER I FATS
CHECK YALVE

SHIFT YALVE

Lmb ee1pase /A0

LOW SERVO

& SHIFT CONTROL VALYE

I
’!'ili'iE£ =

A s

HIGH $PECD COWNTHIFI eSS

TIMING VALVE

MODULATOR LIMIT VALVE

Fig. 78~24 Qil Circuits = Manual Low

oil level is at the full mark on the oll level indicator,
it s just slightly below the planetary gear umit. If
oll is added which bringa the cil level above the full
mark, the planetary unit will run in the oil, foaming
and aerating the oil. This will cause malfunctioning
of the transmission assembly due to improper ap-
plication of the band or clutches and excessive
temperature.

If the transmission 1g found to be consistently low
on oil, a thorough inspection should be made to find
and correct all external il leaks., All mating sur-
faces, such as the 0il pan rail, filler tube, governor
and modulator should be carefully examined for signg
of leakage. The modulator must also be checked to
insure that the diaphragm has not ruptured as this
would allow transmission oll to be drawn into the
intake manifold. Usually, the exhaust will be ex-
cesdively smoky if the diaphragm ruptures, due
to transmission oil drawn into the combustion
chambers.

DRAINING AND REFILLING

Draining of the transmission oil at 24,000-mile
intervala 13 recommended. Drain the oil by re~

moving the oil pan; no draln plug i= provided.
Clean the oil strainer before refilling.

To refill the transmission, replace the oll pan,
using 2 new gasket, and add 5 pints of transmisaion
fluid, using {filler tube and funnel. Start engine and
allow engine to idle in Park (P) position 3-5 minutes
to warm oil, then check oil and add as required to
raigse to the level of the FULL mark. Assuming
that the converter was not drained (since it is
welded) and allowing for a nominal spillage or
draindown, approximately 6 pints of oil will be re-
quired for refill.

CAUTION: Do not oveyfill!

The dry capacity of the V-8 or 1,-B transmission,
including converter, is approximately 18-1/2 pints.
Normal refills reguire 6 pints.

NEUTRALIZER AND BACK-UP LIGHT SWITCH
The starter neutralizer and back-up light switch

is located on the gearshift control and indicator
assembly.

Ta
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REVERSE CLUTCH

YALVE

e =
COMVERTER

|

COOLER BYFPASS Cb

CHECK VALVE

LUBE

PAASN PRESSURE
REGULATOR VAVE

SCREEN

S—
=

['}}!"\w:N‘-":aﬁ 1T

VACUUM =

MCDULATOR ENGINE
AND VALVE MANIFOLD
VACUUM

Fig. 7B-25 QOil

Properly adjusted, the switch should turn on the
back-up lights in reverse and prevent engine crank-
ing with the selector lever in any position other
than ‘N’ (neutral) or ‘P’ (park). If the engine
eranks in any other position, adjust the swiich by
loosening the two switch-mounting screws and re-
positioning as required.

TPT. FULL

CADD

Circuits ~ Reverse

"

e ieve nckemd

AND HLL POINT _
P

Fig. 7B=26 Oil Level indicator

Fig. 78-27 Location of Oil Leve! Indicotor
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SHIFT LINKAGE

If improper shait linkage adjustment is suspected,
adjustment can be made quickly as described below:

STANDARD
1. Loosen nut on swivel (Fig. 7B-28).

2. Set transmission selector lever in park position
detent (clockwise to last detent).

3, Set shiit lever in park position.

4. Tighten nut on swivel.

CONSOLE

1. Back off {runnion nuts on rod and trunnion as-
sembly (Fig, TB-239).

2. Set transmission selector lever in park posi-
tion detent {clockwise to last detent).

3. Set shift lsver in park position.
4. Tighten trunnion nuts.
LOW BAND
Adjustment of the low band =zt 24,000-mile in-

tervals is recommended. Adjustment is performed
as follaws:

, TRANSMISSION ASS'Y.

CONTROL ADJUSTMENT PROCEDURE

SET TRANSMISSION SELECTOR LEVER
IN PARK DETENT.

SET SHIFT LEVER IN PARK.

TIGHTEN NUT ON ADJUSTING SWIVEL
CLAMP TO SPECIFIED TORQUE.

SWIVEL NUT

Fig. 7B-28 Shift Control Linkage
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STARTER NEUTRALIZER SWITCH ADJUSTMENT ESCUTCHEDN ASSY

1. STARTER MUST QPERATE WHEN IGNITION KEY
IS TURNED TO "START" POSITION AND SHIFT LEVER HOUSING ASSY
IS 1N "PARK" PQSITION, AND ALSO SHIFT LEVER
IN "NEUTRAL"” PQSITION, CONSOLE ASSY

2. STARTER MUST MOT OPERATE WHEN IGNITION KEY b
1S TURNED TO "START" POSITION AND SHIFT LEVER SWITCH ASSY N
15 IN "DORIVE," "LOW" OR "REVERSE" POSITIONS.

t TQ BE INSTALLEDQ AFTER
ESCUTCHEMN A35Y IS t KNOB
INSTALLED

ASSEMBLE LEVER TO SHAFT AND
HOLD WHILE FIGHTENING NUT

TO PREVENT TRANS. SHAFT FROM o s
DURNING {L.H. SIDE}
NUT TRANSMISSION | o o2
e STOP "B"

TRUNNION LEVER ASSY

~— ROD AND
WASHER
WASHER

& UNN!ON FE ) .
) : A
~( SLEEVE i N scazw\_g/

RETAINER

SEAL AND FLOOR PAN

RETAINER
1 INSULATOR

BRACKET A55Y

¥ TO BE INSTALLED BEFORE SHAFT

ASSY 1S INSTALLEDR
BOTH SIDES OF BRACKET

SHIF T CONTROL ABNJUSTMENT

il 1. PLACE SHIFT LEVER ASSY IN REVERSE POSITION AND

ASSY SET TRANSMISSION SHIFT LEVER IN REVERSE DETENT.
" \\ SPRING
\ RETAINER wWaASHER 2. PUL(L. FORWARD LIGHTLY ON LEVER TO MAKE CERTAIN
THAT LEVER ASSY I3 AGAINST STOP
S WASHER BETWEEN REVERSE AND PARK.
3, SCREW SLEEVE FORWARD UNTIL IT IS FINGER TIGHT
GROMMET AND ALL AXIAL CLEARANCE BETWEEN SLEEVE AND

TRUNNION HAS BEEN REMOVED,

4. HOLDING SLEEVE FROM TURNING, TIGHTEN NUT
TG SPECIFIED TORQUE.
LUBRICATE AREAS INDICATED THUS®
WITH CHASS)S LUBRICANT 5. WITH SHIFT LEVER IN PARY, POSITION, CHECK TO BE
SURE TRANSMISSION PAWL JS IN PARK POSITION.

Fig. 7B=29 Console Shift Control Linkage
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Remove protective cap, loosen lock nut, and tighten
adjusting screw to 40 + 5 1b. in. torgue; then back
off four (4) full turng exactly. While hclding ad-
justing screw stationary, tighten adjusting screw
laock nut securely. Replace cap.

SERVICE OPERATIONS—
TRANSMISSION IN CAR

The Tempest automatic transmission service op-
erations that can be performed while the trans-
mission is in the car are covered below.

SHIFT LINKAGE (Fig. 78-28 and 7B-29)

If any components are worn or damaged so that
replacement is necessary, refer to the Master Parts
Catalog to determine which items are serviced
separately and which are serviced in assembly.

PARK [OCK ACTUATOR ASSEMBLY, INNER PARK
LOCK AND RANGE SELECTOR LEVER

REMOVAL
1. DPrain oil and remove pan.
2. Remove strainer and pipe.

3. Remove park lock bracket, and range selector
ghaft retainer.

4. Fully loosen nut that retains outer range selector
Iever to imner park lock znd range selector lever.

§. Slide outer range selector lever out of case.
NOTE: Exevcise cave, when vemoving levey from
case, 8o that nut deesn’t dvop down inio gear
tyrain.,

6. Remove inner park lock and range selector
lever.

INSTALLATION
1, Imstallation ig the reverse of removal.

REAR BEARING RETAINER OilL SEAL
OR BUSHING REPLACEMENT

OIL SEAL

1. Remove propeller shaft (see Seetion 4).

2. Pry out old seal (Fig, 7TB-30).

3. Coat outer casing of new oil seaJ' with gasket
gealing compound and drive it intoe place with

inataller J-5154 (Fig. 7B-31).

4. Install propeller shaft (see Section 4).

Fig. 7B~30 Removing Rear Bearing Retainer Qil Seal
BUSHING

1. Remove propeller shaft (see Section 4).

2. Support transmission and remove frame cross
member and rear engine mount.

3. Remove speedometer cable and speedometer
driven gear assembly.

Fig. 7B=31 Installing Rear Beacing Retainer Qil Seal
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k) 84004

NOTCH IN REAR
BEARING RETAINER

REAR BEARING
RETAINER
BUSHING

i
' ;ég _

REAR BEARING
RETAINER ’

2

Fig. 78=33 Installing Rear Bearing Retainer Bushing

8. Install new bughing from rear,using installer
J-21424-1 and handlc J-8002 (Fig. 7B-33).

9. Coat outer casing of new oil seal with gasket

Fig. 78-32 Removing Rear Bearing Retainer Bushing
sealing compound and drive it into place with in-

4. Removse rear bearing retainer. staller J-5154 (Fig. 7B-31).
5. Pry out old oil seal. 10. Install new case to rear bearing retainer oil
seal.

6. Remove old case to rear bearing retainer oil
seal. 11. Install rear bearing retainer. Tighten bolts
to 25-35 lb. ft. torque.
7. Remove old rear bearing retainer bushing,using
bushing chisel J-8400-1 (Fig. 7B-32). 12. Install frame cross member and rear mount.

SPEEDOMETER
GOVERNOR DRIVEN GEAR

SHIFT LEVER SHAFT LOW BAND AND SLEEVE
ADJUSTMENT  DOWNSHIFT ASSEMBLY
SOLENCID CASE
TERMINAL

Fig. 7B=34 Transmission Assembly = Left Side View
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" GOVERNOR |
ASSEMBLY

Fig. 78-35 Removing Governar Assembly
13. Install propeller shait (seec Section 4).

14. Install speedometer driven gear assemhbly and
connect cable.
GOVERNOR {fig. 7B-34)
REMOVAL

1. Remove three bolts retaining governor cover
to case. Remave cover and gasket.

2. Pull governor assembly out of case bore, allow=-
ing assembly to twist ag driven gear disengages
frem drive gear teeth machined into output shaft
(Fig. TB~35%

INSPECTION

Check for sticking governor valve, broken or
missing governor weight springs, damaged driven
gear or worn weight pins.

REMOVAL AND REPLACEMENT OF GOVERNOR
DRIVEN GEAR

1. Support governor sleeve on wood block. Remove
roll pin with a 1/8”’ drill rod (Fig. 7B-1386).

ROLL PN

Fig. 78=36 Supporting Govemor

CAUTION: If wood block is placed undev nylon
geay, bveakage of gear inside governov slecve
wiil vesult, Exevcise exiyeme cave not to damoge
machine suvfaces of govevnor sleeve,

2. Remove driven gear. Remove any chips orburrs
from inside governor sleeve.

3. Install replacement gear by carefully pressing
new gear into sleeve as follows:

a, Use press plate J-8004, with adapters
J-6407-1 and J-6407-3 (Fig. TB-37).

b. Place shim supplied in replacement gear kit
between the second and third lands of governor
sleeve.

¢. Make certain new gear is positioned squarely
on sleeve and press gear onto sleeve. Gear must
be seated apainst sleeve.

CAUTION: Do not supbpoyi ov hammev on veay of
£overnav,

4. Through existing hole in governor sleeve, drill
a 1/8’* hole haif-way through from each end.

NOTE: It is impoviant that the hole for voll pin be
drilled stvaight as possible to insuve pyopeyr ve-
tention and installation of voil pin and geav. This
can be bes? accomplished by above method,

5. Support end of governor sleeve (not gear) on a
wooden block. Install new roll pin; thenusinga small
chisel, stake pin in place at both ends bof pin to pre-
vent pin from becoming loase (Flg. 7B-36).

6. Check for burrs on slesve and if valve is iree
in its bore. Any burrs that are left on governor
sleeve will damage the case.

SHIM

1.4407-2

164071

Fig. 7B~37 [nstaliing Goveror Driven Gear
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INSTALLATION

1. Insert goveinor into case bore with a slight
counterclockwise twist to engage gear teeth.

2. Using new gasket, install cover and retain with
three holts. Tichten bolts fo B-12 1lb. ft. torque.

VACUUM MODULATOR (Fig. 7B-38]

Do not replace vacuum modulator hefore making
the pressure check described In TROUBLE
DIAGNOSIS at the end of Section 7B.

NOTE: Vacuum modulatoy is nol adjustable,

REMOVAL
1. Remove vacuum hose al vacuum modulator.

2. Remove vacuwn modulator retainer bolt and
retainer.

3. Pull vacuum modulator (Fig. 7A-3D) and valve
assembly (Fig. 7A-40) cut of case bore.

VENT LINE LOW SERV

VACUUM
MODULATOR

NAME PLATE  mAIN LINE

PRESSURE TAP

ké.‘ VACUUM

MODULATOR

CASE TO VYACUUM
MODULATOR OIilL SEAL

Fig. 78=-3? Removing Vacuum Modulator

NOTE: To vemouve the froni wmoadulator valve it
may be necessary lo use a magnet ov ‘“vetviever’’.

INSPECTION AND REPAIRS

Check the modulator valve assembly for burrs.
If such minor Imperfections cannot be removed
with a slip stone, replace the valves.

The modulator digphragm can be checked with
vacuum source for leakage. However, diaphragm
leakage normally permits transmission oil pull-
over, which is evident as smoky exhaust and con-
tinually low transmission oil level. No modulator
repairs are possible; replace 2s an assembly.

Inspect case to vacuum modulator ofl seal. Dis=-
card seal if it is nicked, cut or deteriorated.

REAR MODULATOR
VALVE

Fig. 78=38 Tronsmissian Assembly = Right Side View

Fig. 7B=40 Removing Vacuum Modulofor Valve Assembly
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INSTALLATION

1. Install modulator valve assembly into case
bore. (Refer to Fig. 7B-40 for correct assembly
sequence.)

2. Assemble oil seal on vacuwm modulator and
ingtall assembly into case bhore.

3. SBacure modulator assembly with retainer and
bolt and tighten bolt B-~12 b, f{t. torgque. Connect
vacuum hose.

SPEEDOMETER DRIVEN GEAR AND SLEEVE
REMOVAL
1. Disconnect speedometer cable.

2. Remove speedometer driven pgear slesve re-
tainer bolt.

3. Remove retainer and speedometer driven gear
assembly.

NOTE: Transmission in covs with trailer pro-
visions use a different retainer and an adapteyr
(Fig. 7B-41.

INSPECTION AND REPAIRS (Fig. 78-42)

Inspect both oil seals for nicks, cuts, or deteri-
oration. Discard damaged seals. Check the driven
gear for wear or damage; replace if necessary.

INSTALLATION
1. Assemble speedometer gear and sleeve as-
sewbly (Fig. 7B-42). Driven gear shaft oil seal Hp

must face driven gear.

2. Install assembly into case bore secure with
retainer and balt.

( Qk DRIVEN GEAR OiL SEAL
DRIVEN GEAR
SHAFT OlL SEAL

OlL SEAL
RETAINING RING

Fig. 7B=42 Speedometer Driven Gear and Sleeve
Assembly = Exploded View

NOTE: Assembdly must be yoiated to elign with
vetainey.

3. Connect speedometer cable.
DOWNSHIFT SOLENCID REPLACEMENT

1. Remove oil pan, gasket and o0il strainer.

2. Disconnect solencid connector from terminal
(Fig. 7B-43).

NOTE: Raise vefaining finger on top of case
teyrminal to permil disengaging connector and dis-
engage wive from velaining ciip.

ADAPTER

RETAINER

» &

Fig. 7B-41 Speedometer Driven Gear Adapter and
Retainer ~ Trailer Pravision

\
OIL CHANNEL
SUPPORT PLATE @

fig. 7B-43 Tronsmission - Qi! Pan Removed




AUTOMATIC TRANSMISSION

7B-25

3. Remove solenoid attaching bolts. Remove sole-
noid and gasket.

4. Instzll new gasket on saolencld so that gasket
noteh will face bottom of valve body.

5. Install solenoid on valve body and secure con-
nector to case terminal. Make certain that case
terminzl retaining finger engages connector and
wire is retained by clip.

8. Install cil screen (make certain grommet is in
good condition) and tighten retalning bolt to 8-11 1b.
ft. torque. Install oil pan using a new gasket. Tighten
oll pan bolts to 10-12 lb. ft. torque.

VALVE BODY
REMOVAL

1. Remove oil pan and gasket.

2, Remove pil strainer retaining bolt and remove
strainer (Fig. 7B-43) using a twisting motion. Re-
move oil strainer pipe from case, but only if nec-
essary because seal failure is suspected.

3. Disconnect solenoid connector from terminal
(Fig. TB-43).

NQOTE: Raise veloining fingey on itop of case
teyminal to permif disengaging cormectors,

4, Remove detent spring assembly from valve
body (Fig. 7B-43).

5. Remove remaining valve body bolts and hold
valve body in position.

RANGE SELECTOR 7~ =2 ‘
R LEVER : : -

CONTROL

VA
/f/“@
-~ DETENT ¥

3 VALVE 7ty
V”xﬁ:‘\\‘\ 63\"/’

.. ~GASKET :
v SSOLENGID ral

BOLTS

Fig. 78-45 Dawnshift Solenoid and Detent
Valve - Exploded View

6. Disengage manual control valve Link from park
lock and range selector inner lever by rofating
valve body (Fig. TB-44).

7. Remove valve body. Remove manual control
valve and link from valve body.

8. If necessary, remove oll channel support plate
(Fig. 7B-43), valve body plate, and plate to case
gasket.

DISASSEMBLY

1. Remove downshift solenoid, gasket, spring, and
detent valve (Fig. TB-45).

2. Depress shift control valve sleeve and remove
retaining pin by turning valve body over so pin can
fall free (Fig. 'TB-46). Remove shift control valve
sleeve, shift control valve, spring, washer, and
shift valve.

NOTE: Modulator Ilimit valve spving is under
modevate pressuve. Cave should be exevcised
duving vemoval duving Slep 8 below.

SHIFT CONTROL
VALVE SLEEVE

RETAINING PIN”

Fig. 7B=-44 Disengaging Monual Control Valve Link

Fig. 78-46 Removing Shift Contral Valve Sleeve
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\““RETAINING PIN

Fig. 7B~47 Modulater Limit Valve - Exploded View

3. Depress modulator limit valve spring (using
J-21361) and. turn valve body over so that retaining
pin falls free. Remove spring and valve (Fig. 7B-47).
(Needle nose pliers can be used to depress spring
and work out pin.)

4. Depress high-speed downghift timing valve
spring (using J-21361) and remove retaining pin by
turning valve body over g0 that pin can fall free.
Remove spring and valve (Fig. TB-48). (Needle-nose
pliers can be used to depress spring and work out
pin.)

INSPECTION

As most valve body failures are initially caused
by dirt or other foreign material preventing a valve
from functioning properly, a thoraugh cleaning of
all parts in clean solvent is mandatory. Check all
valyes and their operating bores for burrs or other
deformities that could cause valve ‘‘hang-up’’. Dis-
card oil strainer grommet.

HIGH SPEED VAN

DOWNSHIFT ¥ \'\“

TIMING VALVE™S, 3o
S gpriNG

ﬁ""‘““RETAINlNG PIN

Y

Fig, 7B-48 High Speed Downshift Timing
Velve - Exploded View

ASSEMBLY

}. Install high- speed downshift timing valve and
spring (Fig. 7B-48). Depress spring with needle-
nose pliers and install retaining pin.

2. Install modulator limit valve and spring {Fig.
7B-47). Depress spring with needle-nose pliers and
tngtall retaining pin.

3. Install shift valve, washer, spring, shift con-
trol valve, and shift control valve sleeve (Fig.
7B-49). Depress shift control valve sleeve and
install retzining pin.

4. Install detent valve and spring. Install gasket
on downshift solenoid with notch facing bottom of
valve body and install downshift sclenoid. Tighten
boltg fo 8-12 1b. it. torque.

INSTALLATION

1. If previcusly removed, install new valve body
plate to case gasket, using petrolatum to hold it in
position. Imstall valve body plate and oil channel
gsupport plate. Install bolts finger tight.

2. Install manual control valve and link into
valve body.

3. Engage manual control valve link in park lock
and range selector immer lever (Fig. TB-44)

4, Install gpring detent assembly on valve body
(Fig. TB-50). (Note routing of solenoid wire and wire
retaining clip position.)

5. Insfall remaining valve body to case bolts (ex-
cept oil girainer retaining bolt) and tighten all
bolts to 8-11 1b. ff. torgque.

SHIFT VALVE

SPRING
\
T

o Rl
o

i
SLEEVE

RETAINING PIN

Fig. 7B=-42 Shift Valve and Shift Control Valve
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6. Connect solencid connector to case terminal
{Fig. 7B-50). Make certain that case terminal re-
taining finger engages connector and wire is re-
talned by clip.

7. If previously removed, install oil strainer pipe
to case seal on oil strainer pipe. Lubricate seal and
install pipe into case.

8. Install oil sirainer to oil sgirainer pipe grom-
met, Lubricate grommet and install strainer on
pipe with a twisting motion. Install and tighten oil
strainer bolt to 8-1) Ib. ft. torqua.

9. Imstall oll pan, using a new gasket. Tighten ¢il
pan bolts to 10-12 1b. fi. torque.

PRESSURE REGULATOR
REMOVAL
1. Remove gil pan and gasket.

CAUTION: Valve spring is undey high pvessuye.
Use extveme cave aftev snap ving has been ve-
moved in Siep 2 below,

2. Compress main pressure regulator valve spring
by pressing on boost valve sleeve and remove snap
ring (Fig. "B~51).

3. Remove boost valve sleeve, valve, spring,
washer and pressure regulator valve.

INSPECTION

Inspect pressure regulatar valve, boost valve,
and bhoost valve sleeva for nicks or hurrs that
could interfere with proper operations. £ minor
imperfections cannot be removed with a slip stone,
replace parts as required.
ASSEMBLY

1. Refer to Fig. 7B-108 for correct assembly
seguence.

2. Install pressure regulator valve, washer, spring
and boost valve and sleeve into pump body.

NOTE: Later production transmissions incovbo-
vate a C type spving washey and wmay hove one
oy two C type spacevs behind the washey, Install
the same numbey of spacers originally yemouved,

3. Compress valve gpring by dépressing boost
valve sleeve and install snap ring.

4. Istall new gasket and install oil pan,

TRANSMISSION REMOVAL AND
INSTALLATION
1. Disconnect speedometer cable and remove

speedometer driven gear assembly io allow oil
io drain during removal procedure.

Fig. 7B=50 Transmission - OQil Pan and Strainer Removed
2. Rempove propeller shaft {see Scection 4).

3. Disconnect vacuum line and downshift switch
lead.

4. Disconnect shift control linkage from outer
shift lever.

Fig. 7B=51 Pressure Regulator Location
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i, Remove flywheel housing bottom cover.

§. Remove flywheel to convarter mounting bolts.
After bolts are removed, make certain converter
hub is free of crankshaft.

7. Suppart transmission and remove frame cross
member.

8. Lower transmission and engine assembly tozain
access to cooler line fittings (V-8 only). Disconnect
cooler lines, using a crow foot adapter and 2 suitable
extenzion or using oil cooler pipe wrench J-21477.

NOTE: On some cavs it may be necessayy io
Ioosen exhaust system.

9, With transmission in lowered position, remove
case o engine bolts.

10, Move transmission down and to the rear and
install canverter holding strap J-21366 to hold con=
verter in position umtil transmission is to be
disassembled.

To install transemisston, reverse the above
procedure.

TRANSMISSION DISASSEMBLY

Service procedures for the rear bearing retainer,
governor, vacuum modulator, speedometer driven
gear assembly, downshift solenoid, pressure regu-
lator, and valve body are covered under SERVICE
OPERATIONS - TRANSMISSION 1IN CAR, page
8-21.

REMOVAL OF VALVE BODY, REAR BEARING
RETAINER, SPEEDOMETER DRIVE GEAR,
AND LOW SERVO

1. Mount transmission in holding fixture J-8763
{Fig. 7B-52).

2. With transmission in horizontal position, pull
out converter.

3. Remove valve body (see page TB-26).

4. Remove speedometer driven gear assembly
(see page 7B-25).

5. Remove governor assembly {sce page TB-24)
6. Remove vacuum modulator (see page 7B-24).
7. Remove rear bearing retainer.

B. Place transmission in Park, then remove
spesdometer drive gear, using J-21427 and J-8433
{Fig. 7B-53).

NOTE: J-5814 may also be used with J-21427.
REMOVAL OF OIL PUMP, FORWARD CLUTCH,
AND LOW BAND

NOTE: Oil pump seal can be veplaced wilhout
removing pump from case:

a. Pry out old seal.

b. Coat outer casing of new oil seal with gasket
sealing compound and drive it into place with
installer J-21359.

Fig. 78=52 Transmission Mounted in Holding Fixture

Fig. 7B=-33 Remaving Speedomater Drive Gear
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fJsi25a
J_._mzs.z"L g

Fig. 78=54 Removing Oil Pump

1. With transmission in vertical position, remove
elght oil pump attaching bolts. Install slide hammers
J-2619 into threaded holes in pump, loosen pump and
remove pump and gasket {Fig. TB-54).

2. Remove input shaft irom forward clutch drum
(Fig. TB-55).

3. Remove forward clutch assembly by pulling
straight out of case (Fig. 7B-58).

4. Remove low band and struts {rom case.

5. Remove low servo cover snap ring, using tool
J-21485-1 to compress low servo cover so that
snap ring can be removed (Fig. 7B-57).

Fig. 7B-56 Removing Forward Clutch Assembly

6. Remove tool J-21485-1 from case and remove
low servo cover. [f necessary, tap lightly on low
servo assembly piston rod to assist in removal of
cover,

7. Remove low servp assembly from case.

REMOVAL OF PFLANETARY GEAR SET,
REVERSE CLUTCH AND PISTON,
AND PARK LOCK MECHANISM

1. Pul)l planet carrier assembly from cage, using
care to avoid damaging case bushing (Fig. 7B-58)
and remove reverse ring gear {Fig. 7B-58) thrust
bearing and races (Fig. 7B-60).

2. With transmission in vertical position, remove
reverse clutch pack spap ring with a screwdriver
(Fig. 7B-81).

—FORWARD
'~ CLUTCH

Fig. 7B=55 Removing Jnput Shoft

SCREWDRIVER

&

P —/TW

Fig. 7B~57 Rsmaving Low Serve Cover Snup Ring
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PLANET ~SSg
CARRIER 22
ASSEMBLY 3

i 2 S

Fig. 78-38 Removing Planet Carrier Assembly

3. Lift reverse elutch pressure plate, cluteh pack,
and cushion spring from case.

NOTE: Position spring compressoy so thal ve-
vevse piston vetwyn seal snap ving gap is acces-
sible in Siep 4 below.

4. Compress reverse piston xreturn springs, using
spring compressor J-9842 and adapters (Fig. TB-62).

b, With return springs fully compressed, remaove
snap ring.

8. Release pressure on the return springs, being
careful that piston return seat does not cateh in
snap ring groove, Remove return seat and springs.

%

REVERSE
RING GEAR

Fig. 7B=3¢ Removing Raverse Ring Gear

THRUST BEARING
RACES

NEEDLE BEARING

Fig. 78-80 Removing Planet Carrier Thrust Bearing and Reces

7. With transmission in horizontal position, apply
compressed alr to reverse piston apply port to force
out reverse piston (Fig. 7B-63)

8. Remove parking lock bracket (Fig. TB-64).

0. Remove range selector shaft retainer (Fig.
TB-85)

10. Fully loovsen nut that retains outer range se-
lector lever shaft to inner park lock and range
selector lever (Fig. 7B-66).

NOTE: Beforve sliding venge selecior lever shafi
owd of cass, vemove any buyrs on inney end of
Shaft that could scove case bove ov make vemoval
difficult,

AREVERSE CLUTCH
i PACK SNAP RING

Fig. 78-61 Remeving Reverss Clutch Pack Snap Ring
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REVERSE
PISTON
SEAT

)-21420-2

Y Y.
. 121510-1

SNAP RING

Fig. 7B=62 Compressing Reverse Piston Retum Springs

11. Slide range selector lever shaft out of case
{see NOTE above). HRemove nut and inner park
lock and range selector lever.

12. Slide parking lock pawl shaft out of parking
lock pawl (Fig. TB-67). Remove parking lock pawl
and Spring.

INSPECTION AND OVERHAUL OF
INDIVIDUAL COMPONENTS

Service procedures for the rear bearing retainer,
governor, vacuum modulator, spesdometer driven
gear assembly, dowanshift solenoid, valve body and
pressure regulator are covered under SERVICE
OPERATIONS - TRANSMISSION IN CAR, page 7B-21.

TRANSMISSION CASE

INSPECTION
1. Inspect for hairline cracks or oil leaks.

APPLY AIR TO
THIS PASSAGE

\'d
PARKING LOCK
BRACKET -

Ly ‘\L

Fig. 7B-44 Removing Parking Lock Bracket

2. Check for interconnected oil passapes, using
air gun or smoke.

3, Check bolt hole threads for cross threading
pr stripped condition.

4, Check case bushing for nicks, excessive seor-
ing, or wear. If replacement is required, proceed as
follows:

CASE BUSHING REPLACEMENT

1. Remove bushing,using bushing chisel J-8400-1.
Avoid damaging bushing bore.

2. Install new bushing, using Installer J-21424.-2
and handle J-B092.

\SHAFT RETAINER

Fig. 7B~63 Reverse Piston Apply Passage

Fig. 7B=65 Removing Renge Salector Shaft Retainer
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o OUTER RANGE
ELECTOR LEVER _

SELECTOR ASSEMBLY

Fig. 86 Removing Range Selector Shaft Nut

RANGE SELECTOR SHAFT OIL SEAL
REPLACEMENT

1. Pry out old seal.

2. Tap new geal gently until it bottoms in case
bore. Use a piece of flat metal or wood to avotd
damaging seal.

PARK LOCK ACTUATOR ASSEMBLY AND INNER
PARK LOCK AND RANGE SELECTOR LEVER

DISASSEMBLY

Remove retainer ring that holds inner park lock
and range selector to park lock actuator assembily
(Fig. TB-68).

. PARKING LOCK -=—
L. SPRING

=y

RETAINER RING._ INNER PARK LOCK

AND RANGE
SELECTOR LEVER

PARK LOCK
ACTUATOR

Fig. 7B=68 Pork Lock Actuakor and Range Selector Lever

INSPECTION

Check for worn or damaged parts and replace
ag raquired.

ASSEMBLY

Engage park lock actuator assembly in inner park
lock and range selector lever and secure with re-
tainar ring (Fig. 7B-68).
REVERSE CLUTCH AND PISTON
DISASSEMBLY AND INSPECTION

1. Remove and disecard revarse piston inner and
outer seals.

2. Check for broken piston return springs and
make a c¢omparative check of spring heights by
standing 21} springs in a row. If there is apprecisbie
difference in spring height, replace springs.

LOW SUN GEAR &
FLANGE ASSEMBLY

Fig. 78-67 Remaving Parking Lock Pawl Shaft

Fig. 78=-49 Removing Low Sun Gear and Flunge Assy Snap Ring
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3. Examine clutch plates for evidence of wear or
burning. Discard damaged plates. (L.-6 eclutch pack
contains 4 steel and 4 faced plates, V-8-5 steel and
5 faced plates, and the G.T.O. & steel and 6 faced
plates.)

4, Check piston for cracks or distortion.

ASSEMBLY

1. Check reverse piston thickness. L-6 piston is
1" thick; V-8 piston is 13/16’ thick, G.T.O. piston
is 5/8" thick.

2. Lubricate with transmission oil and install
inner and cuter seals in Treverse piston pgrooves.

FORWARD CLUTCH

DISASSEMBLY

1. Remove low sun gear and flange assembly snap
ring (Fig. 7B-64).

2. Remove low sun gear and flange assembly
(Fig. 7B-70).

3. Remove elutch hub rear thrust washer (Fig.
TB-71).

4, Remove clutch hub (Fig. TB-72).

5. Remove clutch hub front thrust washer (Fig.
TB-173).

LOW SUN GEAR.
AND FLANGE =
ASSEMBLY

CLUTCH HUB REAR
THRUST WASHER ,

CLUTCH HUB

Fig. 7B~71 Removing Clutch Hub Reer Thrust Washer
6. Remove cluteh pack.
7. Using spring compressor J-9542, compress
piston return springs (Fig, 7B-74). Remove snap

ring.

8. Carefully relcase pressure, then remove 3pring
retainer and return springs.

5. Remove cluteh pision with a twisting motion.
Remove and discard outer seal on piston and inner
seal on clutch drum hub.

INSPECTION

t. Wash all paris in cleaning solvent and air dry.

FORWARD CLUICH
HUB

Fig« 7B-70 Removing Low Sun Gear and Flange Assy

Fig. 7B=72 Removing Clutch Hub
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CLUTCH HUB
FRONT THRUST
WASHER

Fig. 7B-73 Remaoving Clutch Hub Front Thrust Washer

2. Inspect low band surface of clutch drum for
excessive scoring or burning. Check clutch drum
bushing for scoring or excessive wear. I{ bushing
replacement is necessary, see Clutch Drum Bush-
ing Replacement below.

3. Check steel ball in clutch drum that acts as a
relief valve. Be sure that it is free to move and
that the orifice in the front face of the drum is open.
If the check ball {s loose enough to come out or not
loose enough to rattle, replace the clutch drum as
an assembly. Replacement or restaking of the balt
shouid not be attempted.

NOTE: When the dvum is rotuating at high speed
with enough fluid trapped in the piston apdly avea,
centvifugal fovce acting on the fluid could pav-
tally apply the piston and burn the clufch pack
unless the welief ovifice is open, During normal
piston application, oil pressuve seats the ball
and preuvents loss of pressuve,

4. Check fit of low sun gear and flange assembly
in drum slots. There should be no appreciable radial
play. Ingpect low sun gear for damage and bushing
for wear.

§. Check clutch plates for burning, pitting, or
metal pick-up. Also check to see that faced plates
are a free fit over cluteh hub and that steel plates
are a free fit in clutch drum slots. Check for
excessive wear on friction facing of drive plates.
Examine condition of clutch hub splines and mating
splines on faced plates.

8. Check piston for c¢racks or distortion.

CLUTCH DRUM BUSHING REPLACEMENT

1. Remove old bushing using chisel J-8400-1 or
taol J-21424-5 (Fig. "TB-75). Avoid damaging bushing
bore.

2. Ingtali new bushing, using tool J-21424-5 (Fig.
7B-76). Press bushing in until topl touches front
face of drum.

Fig. 7874 Compressing Forward Piston Returm Springs

Fig. 7875 Removing Clutch Drum Bushing
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Fig. 7B=76 Installing Clukch Drum Bushing
LOW SUN GEAR BUSHING REPLACEMENT

1. Remove old bushing, using bushing chisel
J-8400-1 or tool J-21424-4 (Fig, TB-77). Avoid
damaging bushing bore.

2, Install new bushing, using tocl J-21424-4 (Fig.
78-78. Press in bushing until J-21424-4 is flush
with face of sun gear.

ASSEMBLY

1. Lubricate a new piston inner seal with trans-
mission oil and install in c¢lutch hwbh groove with

J-8092

3-21424-4

Fig, 7B-78 Instaliing Low Sun Gear Bushing

seal lip down (Fig. 7B-79). (A satisfactory tool for
this operation can be made by crimping a loop of
.020’! music wire in a short length of copper tubing.)

NOTE: Run fingevs avound secl after it is in-
stalled to verify that seal is fully in gvoove.

2, Check forward clutch piston thickpness. L-8
piston is 1-5/64' thick; V-8 piston is 29/327 thick.

3. Lubricate a new piston cuter seal with irans-
mission oil and install in piston groove, Seal lip
must face down.

4. Install forward clutch piston into clutch drum,
uging 2 loop of smooth wire {o start lip of seal
into bore.

J-8092

1-21424-4

Fig. 7B=77 Remove Low Sun Gear Bushing

Fig. 78-79 Inskaliing Clutch Piston Inner Qil Seal
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Fig. 7B-B0 Inatalling Spring Retainer

5, Instail piston retum springs and spring re-
tainer (Fig. 7B-80), Place snap ring in position on
top of retainer.

6, Compresg return springs as shown in Fig.
7B-74 to expose snap ring groove. Install snap
ring in clutch drum hub and remove compressor.

7. Install clutch hub front thrust washer on clutch
hub (retain with petrolatum), aligning tangs in clutch
hub with grooves in thrust washer (Fig. 7B-B1).
Install cluich hub.

NOTE: Notches on sieel drviven plates musi be
aligned in Step 8 below.

8. Install steel driven plates and faced drive
plates alternately, beginning with a steel driven
plate (Fig. 7B-82), (L-8 clutch pack contains 5
steel plates and 4 faced plates; V-8 clutch pack
contains & steel plates and 5 {faced plates.) G.T.O.
contains 7 steel plates and 6 faced plates.

CLUTCH HUB FRONT
THRUST WASHER

IN THRUST
WASHER

FORWARD €
DRUM

THE STEEL DRIVEN
PLATES

n

Fig. 7B~82 l|nstalling Clutch Pack

9. Install elutch hub rear thrust washer with
flange in bore of low sun gear (Fig. 7B-83)

10. Install low sun gear and flange assembly and

secure with snap ring. Position snap ring so that
gap ia centered between slofs in drum.

PLANET CARRIER

PRELIMINARY INSPECTION

1. Wash planet carrier assembly In cleaning sol-
vent and air dry.

2. Inspect planet pinions for nicks or other tooib
damage.

LOW SUN GEAR
AND FLANGE
ASSEMBLY

CLUTCH HUB
REAR THRUST
WASHER

Fig. 7B-81 Instailing Clutch Hub Front Thrust Washer

Fig. 7B«83 Installing Clutch Hub Recr Thrust Washer
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Fig. 7B-B4 Checking Planet Pinion End Clearance

3. Check end clearance of planet pinions. This
clearance should be .006 - .030" (Fig. 7B-84).

4, Check input sun gear ior tooth damage.

5. Inspect output shaft bearing surface for nicks
or scoring.

6. Inspect output shaft splines for nicks or dam-
age. To disassemble the planet carrier to replace
worn or damaged parts, proceed ag follows:
DISASSEMBLY

1. Remove plant pinion shaft lock plate screws
and lockwashers (Fig. 7B-85).

2. Rotate lock plate clockwise and remove.

NOTE: If geavs ave to be vewsed, moevk them
in some convenlent way so thaf lhey can be ve-

PLANET PINION
&SHAFT LOCK
PLATE SCREW

& LOCKWASHER
ASSEMBLY

Fig. 7B~86 Removing Low Sun Gear Needie
Thrust Bearing

installed in the oviginal position, facing the ovig-
inal divection. If this is not done, the geav set
may be noisy,

3, Slarting with a short planet pinion, push out
the pinion shaft. Remove pinion, needle bearings,
and thrust washers.

4. Repeat Step 3 to remove remaining two short
pinions.

5. Remove low sun gear teedle thrust bearing
(Fig. 7B-86).
6. Remove input sun gear (Fig. 7B-87).

7. Remove input sun gear thrust washer (Fig.
7B-88).

8. Remove three long pinion shafts, pinions, bear-
ings, and thrust washers.

INPUT g
"¢ VY7 SUN GEARY
K LX e F oo i

pEE R i

Fig. 78=-85 Removing Lock Plate Screws

Fig. 78-87 Removlng Input Sun Gear
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INPUT SUN GEARS /.
THRUST WASHER . . - .. ',

1.8092 :
»21424-3

N I

Fig. 7B-88 Removing lnput Sun Gear Thrust Washer

INSPECTION

1. Wash all parts in cleaning solvent and air dry.

2. Recheck pinions and input suo gear for nicks
or other tooth damage. Check needle thrust bearing
and 2ll thrust washers for wear. Replace worn or
damaged parts.

3. Inspect pinion uneedle bearings ecarefully. If
worn, all neadle bearings must be replaced. Re-
place worn pinion shafts.

4. Check output shaft bughing for nicks, severe
secoring, or wear. If replacement is required, pro-
ceed as follows:

OUTPUT SHAFT BUSHING REPLACEMENT

i. Install bushing remover J-9534 into bushing.
Install slide hammer into J-9534 and remove bush-
ing (Fig. 7B-89).

J-2534

16125 &
1-6125-2

Fig, 7B=90 Installing Qutput Shaft Bushing

2. Using instalier J-21424-3 and handle J-8092,
press new bushing into output shaft until J-21424-3
touches machined surface of carrier assembly (Fig.
7B-~90).

ASEEMBLY

1. Install long pinions first. Install pinion rear
thrust washer, retaining it with petrolatum. Oil
groove must face pinion; engage washer tang in
hole (PFig. 78-91).

2. Instafl pinion front thrust washer (‘“paired’”
washet), retaining it with petrolatum. Oil grooves
must face pinion (Fig. 7B-92).

3. Install 20 needle bearings, spacer, 20 more
needle bearings, and two thrust washers into long
pinion (Fig. 7B-93). A small amount of petrolatum
will aid in holding needle bearings and washers in
place.

NOTE: Oit —
GROOVE .

sy

P

REAR PLANET
\PINION THRUST
© WASHER

Fig. 7B-89 Removing Quiput Shaft Bushing

Fig. 7B=?1 Instelling Lone Pinion Rear Thrust Washer
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FRONT PLANET
PINION
© THRUSY WASHER

Fig. 7B=92 Installing Long Pinion Front Thrust Washer

4, Hold long pinion and needle bearing assembly
in position and install long pinion shaft from front
of planet carrier. As shaft is pushed in, make cer-
tain that it picks up thrust washers. Turn pinion
shaft so that lock plate slot faces center of planet
carrier.

NOTE: Repeot Steps 1 thvough 4 above to install
vemaining two long pinions,

5. Install input sun gear thrust washer with oil
groove facing input gear (Fig. 7B-B4).

8. Install input sun gear.

7. Install low sun gear needle thrust bearing with
bearings facing input sun gear (Fig. 7B-95).

8. Install short pinion thrust washer with oil
grooves facing pinion and retain with petrolatum.
Pogition short pinion half of adjacent ‘‘paired’’
thrust washer and retain with petrolatum.

9. Install 20 needle bearings and 2 thrust wash-
ers in short planet pinion (Fig. TB-96). Retain with
petrolatum,

THRUST WASHERS

SPACER

NEEDLE BEARINGS

Fig. 7B-93 Long Pinion and Bearing Assembly

10. Hold short pinion and needle bearing assembly
in position and instzll short pinion shaft from front
of planet carrier. As shaff is pushed in, make cer-
tain that it picks up thrust washers. Turn pinion
shaft so that loek plate slot faces center of planet
carrier,

NOTE: Repeat Steps & through 10 cbove io in-
siall vemaoining two short pinions.

11. Install planet pinion lock plate. Rotate plate
so that tabs align with slots in planet pinion shafts
and the three attaching screw holes. Install screw
and lockwasher assemblies and tighten securely.

INPUT SUN GEA
THRUST WASHER

Fig. 7B-94 Installing Input Sun Geor Thast Washer
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THRUST BEARING

Fig, 7B=95 Installing Low Sun Gear Needle Thiust Bearing
LOW SERVO ASSEMBLY
DISASSEMBLY

CAUTION: The low seyvo assembly spring pres-
suve is very high., Use exiveme cave when dis-
assembling oy ossembling,

1. Support piston in vise or on arbor press base
so that piston and rod retainer is accessible for re-
moval. Exert pressure on piston rod until retainer
can be removed.

2. Remove retainer and release pressure slowly.
Separate parts of assembly (Fig. 7TB-97).

INSPECTION AND REPAIR

Visually examine partg for damage or wear. Dis-
card worn or damaged parts. Remove and discard
piston oil seal ring.

RETAINER

PISTON

Low SERVO
Oll SEAL

INNER

SPRING < LAY
RETAINER ™ g
™ ‘ T APBLY SPRING
] 9!
\] CUTER
N RETURN SPRING
WASHES

Mt \R an

Fig. 78«97 Low Serva Assembly — Exploded
ASSEMBLY

1. Assemble low serve parts, using Fig. 7B-97
as a guide.

2. Compress assembly in a vise or arbor press
and install retainer.

3. Remove assembly from vise or arbor press
and install new oil seal ring.

OfL PUMP
DISASSEMBLY

1, Remove the two hook-type oil seal rings from
pump hub (Fig. 7B-98).

2. Remove pump cover ip forward clutch drum
thrust washer (Fig. 7B-89).

3. Remove and discard oil pump to case seal.

4, Support oil pump on wood blocks. Remove five
pump cover bolts and remove pump cover.

THRUST

NEEDLE
BEARINGS

PUMP COVER'TO
CLUTCH DRUM
OIL SEAL RING;

Fig. 78-26 Shart Pinion and Bearing Assambly

Fig. 7B=98 Removing Qil Seal Rings
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PUMP COVER TO
FORWARD CLUTCH ¢ o
DRUM THRUST WASHER ~S#ss -

Fig. 7B~99 Removing Thrust Washer

5. Identify gear f{aces so that gears can bs re-
assembled with faces in original position and remove
drive and driven gears.

6. If necessary, remove cooler by-pass (V-8 only)
valve seat, using tool J-213681 (Fig. 7B-100). Remove
valves and springs.

CAUTION: Valve spring is undey high pressuve.
Use exiveme cave aftey snap ving has been ve-
moved in Step 7 below.

7. Compress main pressure regulator valve spring
by pressing on boost valve sleeve with thumb and
remove retalning snap ting (Fig. 7B-101).

e T
© J6125 &
)-6125-2 %

Fig. 7B=10] Removing Boost Volve Sleave Snap Ring

4. Remove boost valve sleeve, valve, spring, wash-
er and pressure regulator valve (Fig. 7B-102).

9. Remiove o0il pump seal with a small pry bar
and digcard seal (Fig. 7B-103).

INSPECTION

1. Check oil pump bushing for nicks, severe
scoring or wear. If replacement is necessary, re-
place pump body assembly; bushing is not replaceabla.

2. Check stator ghaft hushing for nicks, severe
scoring or wear. If replacement is necessary, see
STATOR SHAFT BUSHING REPLACEMENT below.

3. Inspect pump gears for nicks or damage.

4, Inspect pump body for nicks or scoring.

PRESSURE
REGULATOR VALVE

SPACER (AS REQUIRED)
WASHER
SPRING

%
.}. 181 ’;) .

v..‘,‘_!':;-""'"
\ \aoosr VALVE
BOOST VALVE SLEEVE

SNAP RING

Fig. 7B=100 Removing Check Valve Sect

Fig. 7B=102 Moain Prassure Regulator ~ Expladed
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OIL PUMP R
OIL SEAL

BRASS DRIFT

Fig. 7B-103 Remaving Qil Pump Seal

5. With dial indicator set, check for clearance
(Fig. TB-104). Correct end clearance is ,0005’ to
0015”7,

B, Inspect pressure regulator valve and hoost
valve and sleeve for nicks or hurrs.

STATOR SHAFT BUSHING REPLACEMENT

1. While holding frant end of stator shaft in one
hand, use tool J-21424-7, a suitable brass drift,
and a hammer to drive bushing out of front end of
stator shaft (Fig. 7B-105).

2. Using tool J-21424-7, drive new bushing into
stator sheft until it just bottoms (Fig. 7B-106). Do
not overdrive.

Fig. 7B=105 Remaving Stator Shaft Bushing
ASSEMBLY
1. Using tool J-21358, install new oil seal (Fig.
7B-107).
2. Install new oil pump to case seal.
3. Assemble pressure regulator valve, washer,
spring boost valve and slesve (Fig. 7B-108).

NOTE: Later produciion itransmissions incovpo~
yate a C type spring washey and may have one or
two C type spacers behind the washey, Install the
same numbey of spacers oviginully vemouved.

/— J-8092
. /— 1-21424.7

Fig, 7B=104 Checking Gear End Clearance

Fig. 78=106 [nstalfing Stator Shaft Bushing
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Fig. 7B-107 Installing O} Pump Oil Seal

4. Compress pressure regulator valve spring by
pressing on beost valve sleeve. Install snap ring.

5. If previously removed, install cooler by-pass
(V-8 onty) valves and valve seat. Using tool J-21588,
press valve seat into pump body bere until tool

bottoms on face of pump (Fig. 7TB-109).

NOTE: Thyust washer and oil pump 0il sealing
vings will be installed duving a laler operation,

8. Assemble pump body and cover. Install five

retaining bolts, but do not tighten. Align pump Fig. 7B=109 Instafling Check Valve Seat
body and cover with tool J-21388 (Fig. 7B-110.
Tighten bolts to 16-24 1b. ft. torque. Remove tool 3, Submerge in water and check for leaks.
J-21388.
CONVERTER END PLAY CHECK
CONVERTER LEAK TEST
1. Fully release collet of tool J-21371 by turning

1. Ingstall tool J-21369 and tighten. screw clockwise,

2. Fill converter with air at a pressure of 80 psi.

PRESSURE
REGULATOR VALVE

SPACER (AS REQUSRED)

WASHER \
smns\ \!5 S

¢
R .

oyt
\ \—BOOST VALVE
BOOST VALVE SLEEVE

SNAP RING

Fig, 7B=108 Main Pressute Regulator - Exploded Fig. 7B=110 Aligning Oi} Pump and Cover
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2. Install collet end of J-21371 Into converter
until it bottoms.

3. Tighten brass cap nut to 5 1b. ff., then tighten
large hex nut to 3 1b. in.

4. When hex nut of J-31371 has been tightened
firmly, install dial indicator and adjust for zero
reading while plunger rests on end of screw {Fig.
B-111).

5. Loosen hex nut, gllowing converter internal
assembly to lower until dial indicator shows internal
assembly has bottomed. Acceptable end clearance
is .050" or less.

TRANSMISSION REASSEMBLY
GENERAL

Before starting to assemble the transmisgsion, make
certzin that all parts are absolutely clean. Keep
hands and tocls clean tc avoid getting dirt into as-
gembly, If work 1ls stopped before assembly is
completed, cover all openings with clean cloths.

Lightly coat all moving parts with transmission
oll before installation. Thrust washers may be held
in place with petrolatum sparingly applied.

Do not take a chance on used gaskets and seals-
use new ones to avoid oil leaks.

Use care to avoid making nicks or burrs on parts,
particularly at bearing surfaces and surfaces where
gaskets are wded.

i is extremely important to tighten all parts
evenly to avoid distortion of parts and leakage at
gaskets and other joints. Use 3 reliable torque
wrench to tighten all bolts and nuts to specified
torgque.

J-8001

Fig. 7B=-111 Chacking Convertar End Clearance

. PARKING LOCK.'
. SPRING

. PAWL SHAFT

Fig. 78-112 Installing Parking Lack Pawl Shaft

INSTALLATION OF RANGE SELECTOR LEVER,
SHAFT, AND PARKING LOCK ACTUATOR

1. Hold parking lock pawl and spring in position
and retain with parking lock pawl shaft {Flg. 7B-112).

2. Install range seglector shaft into case with a
twisting motion.

3. Install inner park lock and range selector as-
gembly on range selector shaft and secure with nut
(Fig. TB-113).

NOTE: Make certain that shorier end of ouwley
tever is fo bottom of tvansmission.

4, Install range selector shaft retainer (Fig.
7B-114).

“OUTER RANGE
SELECTOR LEVER

Fig. 7B=113 Instalfing Inner Park Lock
and Range Selector
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RANGE SELECTOR
SHAFT RETAINER

Fig. 7B-114 Instolling Ronge Selector Shaft Retainer

9. Install parking lock bracket in case and tighten
polts to 8-12 1b. ft. torque (Fig. 7B-115).

INSTALLATION OF REVERSE PISTON AND
CLUTCH

1. With transmission in vertical position, install
reverse clutch piston into case, making certain it
pottoms in case.

2. Ingtall eluteh piston return springs.

3. Position piston return seat on piston return
springs. Place snap ring in position on return seat
so that ring can be easily installed when seatis
compressed with tool.

4. Compress reverse piston return springs, using
spring compressor J-9542 and adapters until snap

T
\d'
PARKING LOCK /

BRACKET = )

REVERSE
PISTON
SEAT

J-21420-2

J-21510-1

— SNAP RING

Fig. 7B~-116 Compressing Reverse Piston Return Springs

ring groove is exposed (Fig. 7B~116). Install snap
riag and rermove tool.

NQOTE: Make ceviain inney edge of seat does noi
hang up on snap ¥ing gvoove while springs ave
being compressed,

5. Install reverse clutch cushion spring, reaction
plates, and drive plates as shown in Fig. 7B-117.
Notched tug in each steel reaction plate is installed
so that it i{s at top of groove at § o'clock position
in case (Fig. 7B-118).

6. Install pressure plate (Fig. 7B-119). The pres-
sure plate has one, two or three rectangular ‘‘dim-
ples’” in lug that engages 5 o'clock casge groove.
Number of ‘‘dimples’’ (marks) is code Ior plate
thickness.

7. Install reverse clutch pack snap ring.

SNAP RING

PRESSURE PLATE
{SELECTIVE)

REACTION PLATE

| DRIVE PLATE

CUSHION SPRING
REVERSE PISTON

Fig. 7B-115 Instolling Porking Lock Bracket

Fig, 78117 Reverse Clutch Rack Assembly Sequence
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Fig. 7B=118 Installing Reverse Clutch Rack

B. Insert fecler gauge between any reaction plate
and adjacent drive (faced) plate. If clearance s
025" to .060", running clearance is ecorrect. If
clearance is not within these limits, refer to chart
in Fig., 7B-120 to select correct thickness of pres-
sure plate to adjust running clearance.

INSTALLATION OF PLANETARY GEAR SET

1. Install thrust bearing race with lip, needie
besring, and plain race on output shaft (Fig. 78-127),
Retain on rear face of planet carrier with
petrolatum. {(Bearing and races can be installed
on case reverse clutch piston hub, if desired.)

2. Install reverse ring gear (Fig. TB-122).

3. Install planetary gear seat.

€ REVERSE CLUTCH
" PRESSURE PLATE.

Fig. 7B=119 (nstalling Reverse Clutch Pressure Plate

No. of Ident,
Part No, Total Thickness Marks on Lug
6257025 .316-.326 1
1362967 .348-,358 2
1362368 .380-,380 3

Fig. 78~120 Reverse Clutch Pressure,.Plate Chart

INSTALLATION OF LOW SERVO ASSEMBLY,
LOW BAND, AND FORWARD CLUTCH

LOW SERVO ASSEMBLY

1. Install low sexvo assembly into case. Position
notch to recelve low band strut.

2. Instalt new low servo cover ofl seal and in-
stall cover. Whenever a new servo cover 1s {nstalled
it will be necessary to stamp the transmission code
and medel on the new cover.

3, Compress low servo cover with J-21495-1 and
install spap ring (Fig. 7B-123).

4, Remove tool J-21405-1.
LOW BAND

1. With transmission in vertical position, install
band-adjusting serew.

2. Install low band (Fig. TB-124)

3. Install low band apply strut and band adjusting
serew strut (Fig. TB-125), After both struts have

THRUST BEARING

NEEDLE BEARING

Fig. 78=121 Installing Planet Canier Thrust

Bearing and Races
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CREVERSE
RING. GEAR |

Fig, 7B-122 Instatling Reverse Ring Gear

been instalied, tighten low band adjusting screw
enough to prevent struts from falling out.

FORWARD CLUTCH

Ingtall forward clutch assembly (Fig. 7B-12B}.
Turn slightly to engage low sun pgear with planet
pinions.

CAUTION: Maka cevtain that the low sun gaay
needle thrust beaving assembdly and the inpul sun
geav vear thyust washev in the plansl cavviey ave
centered befove installing the jforward cluich
assembly,

DETERMINATION OF SELECTIVE
THRUST WASHER THICKNESS

The thickness of the oil pump to forward clutch
a9sembly thrust washer is determined as follows:

SCREWDRIVER 257

Fig. 7B=123 |nstalling Low Servo Cover Snap Ring

Fig. 7B=124 |nstalling Low Band

1. Install guide pins and new pump gasket (Fig.
785-127}).

2. Install input shaft into oil pump (Fig. 7B-128)
and install oil pump (less oil seal rings, but with
old or .061'' thrust washer) into case.

3. Remove gunide pins and install at least three oil
pump retaining bolts. Tighten bolts to 16-24 Ib. ft.
torque.

4. With transmission in a vertical position, ingtall
a dial indicator so that its plunger bears on end of
input ghaft and zero the indicitor.

5. Push up on output shaft and record amount of
end play registered on dial indicator.

NOTE: If end play is less than 008", chack jfor
impropey assembly of parts,

APPLY STRUT" 57 %%

Fig, 78=125 Low Band Struts installed
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Fig. 78-126 Instailing Ferward Cluteh Assembly

6. Refer to chart (Fig. 7TB-129) and select correct
thickness of thrust washer to establish a running
clearance of .008’'-.051"'. {If end play i3 more than
L0581 with .097"" thrust washer installed, check for
excessive wear of assemhled parts or omitted thrust
washers, races or bearings in or behind planet
carrier.}

NOTE: Selacltive thrust washeys ave auvailable in
thyvee thicknesses: 0617, ,079%, and 096" (+.002°").
Since theve ove na identifying mavks on these
thvust washers, it will be necassary to measure
thickness with a micyometer if thickness is in
doubt,

7. Remove oil pump and input shaft and proceed
in accordance with instructions in INSTALLATION
OF OIL PUMP below.

Fig. 7B=127 Guide Pins end Gaskets Instofled

INPUT SHAFT

" Fig. 7B~128 Instelling Input Shaft Inte Pump
INSTALLATION OF OIL PUMP

1. Install selective thrust washer on pump hub
(Fig. TB-130). Seae DETERMINATION OF SELEC-
TIVE THRUST WASHER THICKNESS above.

2. Install two hook type oil seal rings on pump
hub (Flg. 7B-131). Make certain rings are free to
move in groaves.

3. Install guide pins and new pump gaskset {Fig.
"B-127).

4, Install two input shaft hook type oil seal rings.
Make certain rings are free to move in grooves.

§. Install input shaft inte oil pump (Fig. 7B-128)
and install oil pump into case. (Mske certain input
shaft turns freely in pump before installing pump
into case.)

8. Remove guide ping and install cil pump retain-

ing bolts with new O-rings under head (Fig. TB-
132). Tighten bolts to 18-24 1b. ft. torque.

LOW BAND ADJSUSTMENT

1. Tighten low band adjusting screw to 40 + 5 lb.
in. torque.

2. Back off adjusting screw axactly four turns.

Correct Thrust Washer

If end Play is: Thickness is;

071" to 110" 061"
.089" to .128" 079"
07" to (146" 097"

Fig. 78=129 Selective Thrust Washer Chart
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PUMP COVER TO_
FORWARD CLUTCH
DRUM THRUST WASHER : s

e

Fig, 7B-130 Inskalling Thrust Washer

3. Hold adjusting screw and tighten lock nut.

4. Install adjusting screw cap.

INSTALLATION OF SPEEDOMETER DRIVE GEAR

1. Place transmission in horizontal position and
engage park lock.

2. Slide speedametetr drive gear onto output shaft,

3. Using tools J-21421-1 and J-21421-2, drive
speedometer drive gear into position (Fig. 7B-133).
When J-21421-2 hottoms on end of output shadt,
drive gear location is correct.

PUMP COVER TQ
CLUTCH DRUM = -
OIL SEAL RINGS (2).

Fig. 7B=132 Installing Oil Pump Retaining Bolts

{NSTALLATION OF REAR BEARING RETAINER,
GOVERNOR, VACUUM MODULATOR, SPEEDOMETER
DRIVEN GEAR, AND VALVE BODY

See SERVICE OPERATIONS -- TRANSMISSION
IN CAR (page 7B-21).

INSTALLATION OF CONVERTER

1. Install converter into transmission, engaging
drive lugs of oil pump drive gear.

2. Install converter holding clamp J-21366.
TROUBLE DIAGNOSIS

Ot CHECK

Before diagnosis of any transmission complaint is
attemnted, the oil level should be checked. At the

J-21421-1 1797 WRENCH_..;

Fig, 78=131 Installing Ol Sea| Rings

Fig. 7B=133 Installing Speedometer Drive Gear
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FRONT PUMP
SEAL ORAIN

{UNE PRESSURE

RESEAVE
PRESSIIRE

HIGH CLUTCH PRESSURE
MOPULATOR PRFSSURE~

STATOR #Z€D
EXHAIST .,

Low SERVOQ\

RELEASE
PRESSURE

EXHAUST———@

CONVERTER rye

ot ;
N W

LUBE PRESSURE < \

TRANSMISSICN
VENT

LINE
PRESSURE

FRONT Pump
SUCTION

TRANSMISSION VENT
CONVERTER FEED PRESSURE

TRANSMISSION VENT

Fig. 7B+134 Pump Passages
pame time, it should be observed on the dipstick
whether the bpil is solid in texture or aerated.
Aerated oil gives an indication of an oil leak in the
suction line, which can cause erratic operation and

slippage. Water in the cil imparts a milky, pinkish
cast to the oll and can cause spewing.

NO DRIVE IN ANY SELECTOR POSITION
1. Check oil level.
2. Check oil pressure.
3. Check ranual shift linksge adjustment.

4, Check internal linkage,

Gl COOLER

3AND
RELEASE

STATOR

FezD

COVERTER FEED PRESSURE
MCDULATOR PRESSURE
FORWARG CLUTCH

PRESSURE

REVERSE CLUTCH L
PRESSURE

LUNE PR[SSUIE/

Figs» 78=135 Pump To Case Passages

B. Check for defective pressure regulator valve.

6. Cheek for pressure regulator valve retaining
ring out of groove.

7. Check for defective front pump.

ERRATIC OPERATION AND SLIPPAGE (light fo
medium acceleration)

1. Check filter or screen and suctionpipe assembly
for leaks.

2. Check suction pipe ‘O’ ring.
3. Low ofl level

4. Check for defective modulator.

EXCESSIVE SLIP OR ENGINE FLARE ON
COASTING TO A 5TOP WHEN CORNERING

1. Check engine idle.
2. Check for suction leak.
3. Check low band adjustment.

4. Check for prapsr modulator can assembly.
NGO REVERSE

1. Check reversc clutch piston seals.
2. Check freedom of reverse cliutch piston.
3. Check for open feed lines to reverse clutch.

4, Looose stator valve body attaching bolts. (Spec-
ification is 8-12 ft. lba.)

CONVERTER
FEED PRESSURE

Fig. 78=136 Case To Pump Passages
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HARSH NEUTRAL TO DRIVE SHIFT AT IDLE

1. Check engine idle spced.

2. Check for three (8) springs in the low servo
assembly or impraoper agsembly of washers.

3. Check to sea if center spring has end of coils
ground.

4. Check for broken engine mounts.

NO UPSHIFT
1. Check freedom of shift valve and detent valve.
2. Check for plugged orifice in detent valva.

3. Check for open detent solencid and lonse at-
taching bolts,

4. Check for plug in front pump cover assembly.
5. Check cluteh pision seals.
8. Check for broken clutch piston oil seal rings.

7. Check clutch lines in front pump cover and
stator shaft assembly.

8. Cheeck governor for failed pinion or siuck
valve.

LONG SHIFT TIME—-SHIFY DOES NOT HAVE
POSITIVE ENGAGEMENT

1. Check for proper modulator can assembly.
2. Check for leak in clutch circuit.

3. Check valve body port between modulator boost
aad cluteh feed in shift valve bore.

4. Tf foreign material in oil pan indicates a clutch
failure, replace cluteh plates and necessary parts.
ENGINE FLARES ON UPSHIFT

Refer to drive ¢lutch plates burned {Page 7B-52),

LATE UPSHIFT
1. Check vacuum line connections.
2. Stuck detent valve.*

3. Open detent solenocid or loose solenoid at-
taching bolta¥,

4. Sticky shift valve.

MO MR ATOR

PIESSURE HIGH CiNCH

LXHAUST PRESSURE
CONVRRIER 7
FEED

PRESVIRE
STATOR FEEQ

UNE
PRESSURE

REVERSE

oW PRESSUIRE

ape

MOBULATOR
PRESSURE

\INE
PRESSURS

MOIULATOR
PRESSURE

EXHAUST

i GOVERNOR
~PRESSURE

EXHAUST

ORVE
PRESSLIRE

GOVERNDR
PRESSURE
GOVERNCA
OCETENT PRESSGRE
MODULATOR BODST
HIGH CLUTCH ~
EXAALS]

= REVERSE

: UMIT MODLLATOR
LIANIF FEFD S FRESSURE

Fig, 7B~137 Case Valve Body Passages
5. Check governor assembly.

* will cause transmission to make wide-
open throtitle upshift.

UPSHIFTS—DOWNSHIFTS ERRATIC
1. Check for crogsed solenoid wires.
NO WIDE OPEN THROTTLE DOWNSHIFT

1. Check detent control switch adjustment and
continuity in wiring.

2. Check for stuck detent valve and shift valves.
3. Check orifice hole in detent valve.

4, Check solencid on valve body,

EXHAUST I—IIMIIED MCDJLATOR PAESSURE

HIGH CIUICH EXHAUST iMIT FEED
HIGH CUWTCH ¢RESSURE

DRIVE PRESSURE

#ODLULATOR

AWMIFED MODULATCR PRESSURE
£005T

EKHALST
GOVERNOK

. 2 45N REVERSE
L'.wlfmzssuaz
i ~ 3 MIDULATOR
PRESSUIRE 1 ; =

DAIVE
PRESSURE
LDAIT FEED

HODULATOR
PRESSURE

STATOR FEED

REVERSE

dl: g § E L PRESSURE
X T A £XHAYUST
‘? ' GOVERNCP

EXHAUST ——
LOV/ APFIY
PRESSURE
EXHALST

DETENT PRESSURE

Fig. 7B-138 Valve Body Passages
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ENGINE FLARES ON WIDE OPEN THROTTLE
DOWNSHIFT

1. Check low band adijustment.

2. Check for restriction in vacuum line or {it-
ting to tranamission.

3. Check for correct valve body plate.
DISPLAYED ENGAGEMENT OF MANUAL LOW

1. Check freedom of 2-piecce modulator valve.
OIL SPEWS OUT BREATHER

1. High oil level.

2. Water in oil.

3. Chip or burr between pump cover and housing
or between complete pump assembly and case.

4, Direct leak from front pump pressure line into
vent chamber,

DRIVF CLUTCH PLATES BURNED
(Usvally low bond and reverse clutch good)

1. Check for leakage in clutch circuit,
a. Check ball in forward clutch drum.

b. Clutch lines in front pump cover and stator
shaft assembly.

¢. Plug in pump cover assembly missing.

d. Clutch piston seals.

¢. Cluteh feed oifl rings.

i. Check for proper number of clutch plates and

correct piston.

DRIVE CLUTCH PLATES, LOW BAND AND
REVERSE CLUTCH PLATES—ALL BURNED

1. Check for following causes of low maximum
line pressure.

a. Modnlator can load check.
b. Check for proper modulator can.

¢. Check modulator valve and bore in case for
freedom of maovement.

d. Check freedom of baost valve In front pump
regulator.

2. Valve body bolts loose. Torque specification is
8-12 ft. lbs.

3. Low oil level.

PRESSURE CHECKS

Pressure checke are a ugeful part of trouble
diagnosis. The pressure tap for checking mainline
pressure is located azbove the oil pan rail on the
right side of the transmission and to the rear of the
low servo (Fig. TB-139).

VACUUM
MODULATOR

VENT UIME

NAME PLATE

LOW SERVO
AN
/{‘t

FILLER PIPE
OPENING

COOLER LINE
MAIN LINE TAPS
PRESSURE TAP

Fig. 7B=13% Mainline Prossure Top
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All tests can be made without driving the vehicle
by simply raising the rear wheels 3-5 inches {rom
tha floor on jack stands. With pressure gauge in-
stalled, perform the following preliminary steps:

a Establish pressure gauge indicator needle rest
position at zero pressure.

e Thoroughly warm up transmission.
® Check transmisszion oil level.
¢ Make sure vacuum line connections are tight.

® Check linkage adjustment.

Mainline pressure will vary from one transmission
to another but the following statements apply in
general.

# Line pressure should increase as enpgine mani-
fold vacuum decreases, at a constant speed.

® Line pressure should decrease as car speed
increases, at a constant engine manifold vacuum
(for example, about i8 psi befween 40-80 mph).

® Reverse pressure should be about 90 psi at idle
to over 200 psi at stall (wide open throttle with
brakes on).

NQTE: Do not opevate ul wide open throiile
with byakes on longev than it is necessavy to
oblain a gouge veading.

¢ Line pressure at wide open throttle upshift
should be about 85-90 psi for Model 20, and
approximately 100 psi for Model 30.

e Model 20 mainline pressure In Drive range
should be 140-160 psf, depending on operating
conditions; in Low range 90 psi is the minimum.

¢ Model 30 mainline pressure in Drive range
ghouid be 150-160 psi, depending on operating
conditions, in Low range 90 psi is the minirawm.

TORQUE SPECIFICATIONS

Torgue

Location Lb. Ft
Case 1o Cylinder Block Bolts. ..... Y 40+ 5
Flywheel to Converter Bolis, . . ... .. ¥ U0 PR BRSNS R o BN I AN TaN 0N AaE Oy o 35+ 5
Converter Cover Pan to Case SCreWS o v v v v v v v i v e v b et i i n et n s s na s ot a s e aaans 8-12
Case Cooler Line FHHNES o v v v v o r v e v i i it st s s e n s s s e nns 303
Low Band Adjusting Screw Lock Nut...... ..o iinnn . 25+ 5
Pump Body to Pump Cover Bolis . . . . v o oo i it it i . e 16-24
Valve Body to Case Balis i 5 i o o 6@% &5 0 808 600 85 500 06 5 o 00 0 b B0 5 v a G 8-11
Solenoid to Valve Body Bolts . . ... .. G i R SR GO WA VRN W SR O teasevaesss  B-12
Vacuum Modulator Clamp Bodt . .. ... o ou vt i vi i we, ess smae s o X B AN e 8-12
Pump Assembly to Case Bolts ... ... ... ..o iinan, b oo BhOR 3% S BRE & B S 16-24
Rear Bearing Retainer to Case Bolts . ... ... ..o s e WA SRS I T 305
Qil Pan t0 Case BOMS . + « v v s v v s v an v s os v . voaa R 4w e mnoa e . R 8-12
Speedometer Sleeve Clamp BOIt .. . ..o v i it i it i i ie e S BEAT R QN R 5-10
Qovernor Cover Balfs . . v o v i vt s v i it i e Ve W W W T TR o S s 8-12
8-12

Park Lock Bracket Bolts
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SPECIAL TOOLS

om N O BLa b

. J=21359 Pump Oil Seal Instolier
. J=21371 Converter End Play Fixture

1-5154 Rear Oil Seal iInstaller

. J-21368 Pump Bedy and Cover

Alignment Band

. J=21427 Speedometer Drive Gear

Remover

. 1-8433 Puller (Use with J=21427)

. J-8591 7/32% Allen Wrench

{3/8" Square Drive)

. J-2142) Speedometer Drive Gear

Installer

. 1-9534 Planet Carrier Bushing

Remover

10, J-21341 Pump Check Valve Seat

Remover

J-21558 Check Valve Seat

|nstaller

12, 1=21364 Converter Holding Clamp

13. 1-6125 5iide Hommer

14, J=6125-2 Slide Hammer Adopter

15. ]=21510-1 Reverse Clutch Spring
Compressor Screw Assembly

16. J-8092 Hondle

17, J-214%95 Low Servo Caover Remover
and Installer

18, J-9542 Cluteh Spring Compressor

—

19. J=21369 Canverter Leck Test Fixturs

20, 1-21424-5 Forward Clutch Drum
Bushing Remever ond [nskaller

21, 1-21424=2 Case Bushing Installec

22, J=21424~% Rear Bearing Retainer
Bushing Remover and Installer

23. 3~21424=-3 Planet Carrier Bushing
Installer

24, )-=21424-7 Stator Shaft Bushing
Remaver and Installer

25, 1-21424-4 Low Sun Gear ond Flange
Asscmb:)y Bushing Remover and |nstaller

26, J-21420-2 Reverse Clutch Spring
Compressar Pilot

Fig. 78-140 Special Teols




