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TorqueFlite A466

SPECIFICATIONS
TYPE . . Automatic Three Speed with
Torque Converter
TORQUE CONVERTER DIAMETER (INCHES). ...................... 1134

121/, Hi Perf.
OIL CAPACITY OF TRANSMISSION AND TORQUE CONVERTER. . .. 18 pts. Automatic Transmission
21 pts. with 1214" Converter
Fluid Type “'A’’ Suffix “A"’

METHOD OF COOLING. . ... ... . e Water
GEAR RATIOS
1—Low. . .. 24510 1
2—S8econd. ... ... 14510 1
D—Drive. ... ... . 100 to 1
R—BReverse. . ... ... ... . . .. ... 220to 1
N—Neutral. ... ... . . e e
FRONT—REAR PUMPS
TYPe . o Gear (Rotary)
End Clearance (Front Pump) ........ .. ... ... ... ... ... ........ .001 to .0025 inch
End Clearance (Rear Pump). .. ... ... .. ... ... .. ... ... ..... .001 to .0025 inch
THRUST WASHERS
Input Shaft. . ... .. ... .115 t0 .117 inch (Natural)
.097 to .099 inch (Black)
.078 to .080 inch (Red)
.059 to .061 inch (Orange)
Front Clutchand Sun Gear..... ... ..... ... ... ... .. ........... .062 to .064 inch
Output Shaft. . . ... ... . .062 to .064 inch
SNAP RINGS
Kickdown Annulus Gear. ... ............... .. ... ... .. ... .060 to .062 inch
.064 to .066 inch
Rear Clutch. ... ... ... ... . .. . . . .060 to .062 inch
Low-Reverse Planet Pinion Carrier. ............... ... ........... .060 to .062 inch
.064 to .066 inch
.068 to .070 inch
FrontClutch. .. ... .. .. . . . . . .060 to .062 inch
SPEEDOMETER PINION USAGE CHART
TIRE AXLE RATIO-—SPEEDOMETER PINION OPERATION
SIZE (INDICATING NUMBER OF PINION GEAR TEETH AND COLOR)
2.93:1 3.31:1 3.54:1 3.73:1
750x 14... ... ... ... ... . .. 17—Red 20—L. Blue 21—Yellow 2]1—Yellow
800x14........ .......... 17—Red 20—1L. Blue 21—Yellow 21—Yellow
850x14.................. . 17—Red 19—L. Purple 20—1L. Blue 21—Yellow
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TRANSMISSION 5
(SPECIFICATIONS — Continued)
Front Accumu-
Transmission Kickdown Clutch Number lator Rear Clutch High
Assembly Engine Band Cushion of Spring Discs Spring Governor Temperature
Number (Cu. In.) (Back Off) Spring Discs * * (Type) Seals
1949902 318 2145 turns Yes 4 29 4 180 A No
(1949905) 318 215 turns No 4 16 5 280 A Yes
(Heavy Duty)
1949906 361 2 turns No 4 16 5 180 A Yes
(Heavy Duty)
(1949907) 361 2 turns Yes 4 16 5 280 B Yes
(High Perfor.)
(1949808) 361 2 turns Yes 4 None 5 180 C Yes
(Ram Eng.)
*Lbs. Spring Tension Governor Assemblies “'A’’ Type—Standard
‘B Type—Hi-Performance
“'C' Type-—-Ram
TORQUEFLITE TRANSMISSION
SPECIAL TOOLS
C-452. ... ...  Puller C-3380........ Wrench
C484. ... . ... Pliers C-3461...... .. Fixture
c589....... .. Wrench C.3487..... ... Support
C-760......... Pliers C-3827........ Gauge
cs8l1l......... Wrench C-3528........Stand—(pr.) Valve Body Holding
C-3203A. .. ... Jack C-3529.... ... .Compressor Fixture
C-3276....... Pilots C-3531........ Tool
C-3280........Stand C-3533....... .Compressor
c3281........ Wrench C-3575.... ... Compressor
C-3283...... .. Pilots C-3583........Adapter—for C-3380 Torque Wrench
C.3288........ Pilots C-3689. ... ... .Bushing Remover
C-3292....... .Gauge C.3690........ Remover
C3293........ Gauge C-3691........0il Seal Driver
C-3301........ Pliers C-3692. ... .. . .Installer
C-3339...... .. Set Dial Indicator DD1150..... .. Tachometer
C-3355........ Straightedge

BAccumulator Cover Screws. ... . ...
Band Lever Shaft Plug. . ... ... ... .
Case to Converter Housing.. ... ...

Compensated Throttle Pressure Tap

Extension to Transmission Case. . . .
Filler Tube Nut. . . ...............

TORQUE REFERENCE
TORQUEFLITE TRANSMISSION

Foot-Pounds
.................................... 35
.................................... 40
.................................... 25
40

Front Pump Housing to Transmission Case...............................

Governor Body to Support. . .. .. ..
Locating Screw. . .. ... ... ... .
Qil Pressure Take-Off Plug. . . .

Inch-Pounds
180

120

180
90
70

120
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6 TJRANSMISSION

(TORQUE REFERENCE — Continued)

Foot-Pounds Inch-Pounds
Intermediate Support Locating Serew. . . ... . ... .. ... oL 25
Kickdown Band Adjusting Serew Nut. .. .. ... ... .. .. ... ............. 35
Line Pressure Regulator Valve Retainer. . . .. ... ..... .. ... ... .......... 50
Line Pressure Take-OHf Plug. . ......... ... ... . ... .. . . .. .. 120
Low-Reverse Band Adjusting Screw Nut. . ........... ... ................ 35
Manual Valve Control Cable Housing.. ... ............ ... ... ... ....... 200
Neutral Starter Switch-Initial Electrical Contact plus 1/3t0 1/2 Turn..... ... 20 Max.
Oil Pan Bolts. . .. ... ... . 175
Output Shaft Supportto Case. .. ........ ... ... .. .. ... ... 25
Propeller Flange Nut. . . .. ... ... .. .. .. . . ... . .. . . . 175
Reaction Shaftto Case. .. ... ... ... .. . . . . . . . . . 25
Rear Clutch Pressure Tap. . .. ... ... ... .. ... .. . .. . .. . . . .. . ... . . ... .. .. 120
Pump Housing to Support. . ... ... ... ... .. .. ... ... ... .. 120
Oil Pressure Tap........ ... ... .. . .. . . . . . e 180
Suction Pressure Tap. . .. ... ... .. ... ... ... ... ... 180
Servo Apply Pressure Tap.............. .. ... ... ... .. ... ... ... ... 120
Torque Converter Cooler Line Fitting. . ................................. 120
Control Valve Retainer....... ... ..................... e 40
Transfer Plate to Transmission Case.................. ... ... .. ......... 180
Valve Bodies to Transfer Plate. . .. ... .................................. 55
TORQUE CONVERTER HOUSING
Housing to Engine Block—34 inch Secrews. .. ........................ 30
Zeinch Screws........................... 50
Dust Cover....... ... ... . . . . . 200
DustPlate... ... ... ... .. . 130
TORQUE CONVERTER
Crankshaft Nutor Bolt. .. ... ... ... .. ... .. ... ... . ............ 55
Pan Drain Plug. . ... ... ... .. . ... . . . . e 50
Converter Drain Plug. .. ........... ... .. ... ... ... .. ... ... ......... 130
Drive Flange Stud.. . ... .. ... . ... .. . . . 35

Poly318.com 4



TRANSMISSION 7

SERVICE DIAGNOSIS CHART

OPERATING DIFFICULTY

ITEMS
TO CHECK Shift Abnormalities Response Miscellaneous
See ‘‘Explanation [ .
of Index Items’ a - | &
x = 3 ==
Perform ltems: ] - Tale e - g Fr
A, B, C, and G first a £®|Eg 3 kK sl 5 %3 3 23
B, C ) 22> |- s s 3 s T =
° °F %x 58 838 (T.|5E(5% .8 5| 35 (.l z2dl:
INDEX ITEM z%18,. 8229 glds Besle =5(28(2%1228.2/5 |8d|p.T3| 8iEs By
£=|»0 gZ 8" ZIXE|2S| el unluEla R EMEFIE IR I EEIRE)
\ 4 \ 4 £z (20| 2% Bu| 5|% s S8 B2 2F25|02(0F S22 0% 5| HgE0 E8 22 £
250z 25 |T0|Z0|Z2|nu|nwo wl0|ka|Z<«|Zz2d|25|8563 6a|nz|~0(0|E2| 8¢
A. *Oil Level |®o| @ o o 0 0 BN L BN BN N
B. *Throttle Link Adj.  ejee[e] e
C. *Gearshift Control
Cable Adj. ® | © o [
D. Pressure Checks—
Line, Lube, efc. © 06 0 00000 00 0 0 o °
E. K.D. Band Adj. o © o o | ° ) [ )
F. Low-Reverse Band Adj, @ T} ® o o e o
G. *Engine Idle Y 'Y
H. Neutral Str. Sw. ] ‘ o
1. Handbrake Adj. | o o °
]. Regulator—Valve “
Spring o [ ® | o [ AN BN J
K. Converter Control _r 1
Valve [ ‘ [ B BN |
L. Breather T‘ I ®
M. Output Shaft Rear } ‘
Bushing ; o | J o
N. T.C. Cooling \ l 'J | . } P
0. K.D. Servo i | ’
Band-Linkage ® o o o | | ® ®
P. L-R Servo T ,
Band-Linkage o | ‘ | o o ® ®
Q. Oil Strainer ' o ! ’ [ o I o
R. Valve Body—Bolts— |
Mating Surface ® & o o o o o J: e o o  J ®
S. Accumulator ® © o o o o o o
T. Air Pressure Check ® O ® 6 o &6 o o o o o
U. Governor (oo e ° °
V. Rear Pump o o O
a. Front Pump—
Drive Sleeve o o [ I J [ ) [ N J
b. Regulator Valve Body,
Gasket, Surface | e o o o o o o
c. Front Clutch o O ® | ® | N BN o
d. Rear Clutch ® o & | O o ® ©o ® o [ }
e. Planetary Gear Set N )
f. Overrunning Clutch e o o o
g. Manual Valve Lever ® o o o o o o o

*Always Check Items A, B, C & G before performing any other operation.
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TRANSMISSION 9

K J H G F

A—GOVERNOR PRESSURE

B-REAR PUMP INLET

C—REAR CLUTCH ‘APPLY’ {Line pressure)

D—LOW AND REVERSE SERVO 'APPLY’ {Line pressure}
E—KICKDOWN SERVO ‘APPLY’ {Throttle compensated pressure)
F—LOW AND REVERSE SERVO {Location)

G —KICKDOWN SERVO {lLocation)

H—KICKDOWN SERVO ‘APPLY’ {Line pressure}

J—KICKDOWN SERVO ‘RELEASE’ {Line pressure}
K—ACCUMULATOR {Location)

L— FRONT CLUTCH AND ACCUMULATOR ‘APPLY’ (Line pressure)
M —LINE PRESSURE

N.-—~FRONT PUMP INLET

O—REVERSE UPSET (Reverse blocker ‘Apply’} {Line pressure}
P—LINE PRESSURE GAUGE 56x712A

Fig. 3—Oil Passages in Transmission Case

(K) Converter Control Valve, Spring — The
converter control valve may be removed by removing
the converter control valve spring retainer which is on
the right side of the transmission case (Fig. 2). Check
for a stuck or scratched valve and/or buckled spring.

(L) Breather — Check to determine whether
breather is free of dirt and undercoating.

(M) Output Shaft Rear Bushing — Check for
rough, scored or worn bushing.

(N) Torque Converter — Check oil cooler lines
for being bent, kinked or having loose connections.

(O) Kickdown Servo, Band and Linkage —
Check for broken seal rings, stuck servo pistons or
broken linkage.

(P) Low and Reverse Servo, Band and
Linkage — Check for torn seal, broken band and/or
linkage.

(Q) 0il Strainer — Check for possible air leak-
age or clogged screen.

(R) Valve Body Attaching Bolts and Mat-

ing Surface — Check for loose bolts, burrs or
scratches on mating surfaces. Clean valve body as-
sembly. Check for stuck valves, dirt, scratched valves
or body, and burrs on valves. Torque valve body bolts
to specifications.

(8) Accumulator — Check accumulator piston
for sticking, rough bore in case, and/or rings.

(T) Rir Pressure Checks — The front clutch,
rear clutch, kickdown servo, and low reverse servo may
be checked by applying air pressure to their respective
passage when the valve body is removed. To make
the complete air pressure check proceed as follows:
(Refer to Figs. 1, 2 and 3). CAUTION: Compressed
air supply must be free of all dirt and mois-
ture.

(1) Raise the vehicle on a hoist, drain the transmis-
sion fluid and remove the transmission oil pan. Remove
the accumulator cover and valve bodies assembly.

(2) Apply air pressure to the front clutch passage,
(be sure to cover accumulator piston bore to prevent
piston from being blown out). Protect from oil spray
by holding a clean lintless cloth, cardboard, or some
other shield against the bottom of the transmission case
when applying’the air pressure. Listen for a dull “thud”
which indicates thdt the front clutch is operating. Hold
the air pressure on for a few seconds and observe for
excessive oil leaks in the system.

(3) Apply air pressure to the rear clutch passage.
Listen for a dull “thud” which indicates that the rear
clutch is operating. Also check for excessive oil leaks.

(4) Apply air pressure to the kickdown “apply”
(line) pressure passage. Observe the operation of the
kickdown servo, lever and band when air pressure is
applied.

(5) Apply air pressure to the kickdown "“apply”
(compensated throttle ) pressure passage. Observe the
operation of the kickdown servo.

(8) Apply air pressure to the low and reverse servo
passage. Observe the operation of the low and reverse
servo, lever, and band when air pressure is applied.

If an erratic or no upshift condition exists and the
clutches and servos operate properly, it indicates a
possible malfunctioning in the control valve body as-
sembly. Disassemble, clean, inspect and service the
valve body assembly as described in the "Recondition-
ing of Valve Body and Transfer Plate Assemblies,”
section of this Service Manual.

Upon completion of the air pressure check, and ser-
vicing the valve body assembly, install the valve body
assembly and transmission oil pan. Fill the transmis-
sion to proper level with fluid, and adjust the control
cable and throttle linkage.

(U) Governor — Clean assembly, check weight
assembly and valve for burrs, scratches or sticky oper-
ation. Examine the governor valve shaft, snap rings
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ENGINE CRANKSHAFT

TORQUE CONVERTER OVERRUNNING CLUTCH

TORQUE CONVERTER IMPELLER

FRONT OIL PUMP HOUSING DUST SEAL

INPUT SHAFT ASSEMBLY
REGULATOR VALVE BODY

FRONT CLUTCH ASSEMBLY
FRONT CLUTCH PISTON LEVER
FRONT CLUTCH PISTON

ol

REAR CLUTCH PRESSURE PLATE
KICKDOWN BAND
INTERMEDIATE SUPPORT ASSEMBLY
OVERRUNNING CLUTCH ASSEMBLY
LOW-REVERSE BAND
LOW-REVERSE BAND DRUM
REVERSE ANNULUS GEAR
TRANSMISSION CASE
KICKDOWN ANNULUS GEAR
OUTPUT SHAFT SUPPORT

REAR OIL PUMP
EXTENSION

GOVERNOR ASSEMBLY

SPEEDOMETER PINION

NOISSIWSNViL

OUTPUT SHAFT ASSEMBLY

L

" REAR CLUTCH PISTON
REAR CLUTCH ASSEMBLY
FRONT CLUTCH PRESSURE PLATE
TORQUE CONVERTER REACTION SHAFT
FRONT OIL PUMP

TORQUE CONVERTER STATOR

TORQUE CONVERTER TURBINE

OUTPUT SHAFT DRIVE HOUSING

KICKDOWN PLANET PINION CARRIER ASSEMBLY
OIL STRAINER

REVERSE SUN GEAR

LOW-REVERSE PLANET PINION CARRIER ASSEMBLY
VALVE BODIES AND TRANSFER PLATE ASSEMBLY
INTERMEDIATE SHAFT ASSEMBLY

HAND BRAKE ASSEMBLY

56x707 C|

Fig. 4—Typical TorqueFlite Transmission
and Torque Converter
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TRANSMISSION 11

and seal rings.

(V) Rear Pump — Clean and inspect assembly
for side and diametral clearance. Note whether rear oil
pump pinion ball is in place. Examine output shaft sup-
port face for scoring.

(a) Front Pump Drive Sleeve — Inspect as-
sembly for side and diametral clearance. Examine oil
pump inner and outer rotor for heavy scoring. Check
front pump drive sleeve seal rings.

(b) Regulator Valve Body, Mating Surfaces
and Gasket — Clean and inspect valve body for
heavy scratches and scoring on valve bores and face
which bears against the front pump housing. Examine
the valve body to determine if the secondary reaction
orifice is free of dirt. Check gasket for uniformness of
compression by the valve body.

(c) Front Clutch — Clean and inspect discs,
plates, drive hub, return spring, piston levers and re-
tainer. Check the following front clutch circuit leakage
possibilities:

(1) Valve body and valve body to case mating
surface.

(2) Accumulator small and large piston rings.

(3) Regulator valve body to case mating surface.

(4) Torque converter reaction shaft seal ring.

(5) Input shaft small and large seal rings.

(6) Intermediate shaft No. 1, 2, and 3 seal rings.

(7) Front clutch oil feed tube.

(8) Front clutch piston inner and outer seal ring.

(9) Front clutch retainer ball check.

(d) Rear Clutch — Clean and inspect discs,
plates, return spring and piston. Check the following
rear clutch circuit leakage possibilities.

(1) Valve body and valve body to case mating
surface.

(2) Output shaft support to case mating surface.

(3) Output shaft small and large seal rings.

(4) Intermediate shaft No. 4, 5, and 6 seal rings.

(5) Rear clutch oil feed tube.

(6) Sun gear rear clutch seal rings.

(7) Rear clutch piston inner and outer seal rings.

(8) Rear clutch retainer ball check.

(9) Kickdown piston rod guide seal ring and rod
guide to kickdown rod fit.

(10) Large kickdown piston seal ring.

(e) Planetary Gear Set — Clean and inspect
gear set for worn thrust washers, nicked or rough gear
teeth, and excessive pinion end clearance.

() Low Speed Over-Running Clutch — Clean
and inspect the overrunning clutch assembly for brin-
nelled rollers and/or cam and improperly assembled
rollers or springs. Check cam roller ramps for being
worn.

(g) Manual Valve Lever — A loose or badly

worn manual valve lever cam should be replaced. If
loose, it may be silver soldered only so as not to re-
quire high temperatures that could destroy its hardness,
otherwise it should be replaced.

TORQUEFLITE TRANSMISSION
3. TORQUEFLITE OPERATING PRINCIPLES

The transmission, as shown in Figure 4, combines a
torque converter and an qutomatic planetary gear box.
The torque converter extends torque multiplication over
a wide range of engine speeds. The transmission con-
sists of two multiple disc clutches, an overrunning
clutch, two bands, and two planetary gear sets to pro-
vide three forward ratios and a reverse ratio.

4. GEARSHIFT CONTROL UNIT

The transmission is operated by a gearshift control
unit consisting of five push buttons, identified by R (re-
verse), N (neutral), D (drive), 2 (second) and 1
(low).

Mechanical connection between the gearshift control
housing and the transmission manual control valve is
obtained through the use of a single push-pull cable,
as shown in Figure 5. One end of the wire cable is se-
cured to the cable actuator in the gearshift control
housing, while the other end enters the transmission
case to engage the manual control valve lever as-
sembly.

Should the R (reverse) button be pushed in, above
approximately 10 M.P.H., it will move the manual con-
trol lever to the neutral position and when car speed
drops below 10 M.P.H. it will again be necessary to
re-engage the R (reverse) push button.

A back-up light switch (when so equipped) is incor-
porated in the gearshift control housing and is operated
by the R (reverse) push button slide.

5. OPERATING INSTRUCTIONS

Starting the Engine
As a safety precaution always apply parking or foot

brake. The transmission N (neutral) control button
must always be pushed in before the car can be started.
This is necessary since the starter electrical circuit is
only completed when the neutral safety switch on the
transmission is closed, thus preventing the car to be
accidently started while in gear.

Push Starting

Should the need arise, the engine can be started as
follows by having the car pushed:

(1) Push in the N (neutral) button.

(2) Turn on the ignition switch.

(3) When a speed of approximately 20 M.P.H. has
been attained, push in the ! (low) button and the en-
gine should start.

Poly318.com 9



12 TRANSMISSION

o7 = -
UNLATCHED POSITION

NEUTRAL OPERATING AND
ENGINE STARTING SLIDE

PUSH
BUTTONS |

57 x 174A

OPERATING

LOCK
SPRINGS

(

LATCHED POSITION

CONTROL CABLE
ACTUATOR

£ = TO
IR | TRANSMISSION

CONTROL
CABLE

Fig. 5—Typical Gearshift Control Unit
(Operational Sketch)

Towing the car to start is not recommended due to
the sudden surge of power when the engine starts.

How to Drive the Car

(1) When Starting in extremely cold weather,
allow the engine and transmission to warm up while
in N (neutral) position. If the engine is cold (engine
on fast idle), apply the foot brake lightly so as to pre-
vent a tendency of vehicle to creep when maicing a
push button selection.

(2) D (drive). All normal forward driving will be
done in this range. The vehicle will have a slight ten-
dency to creep after pushing the button from N (neu-
tral) to D (drive) at idle. This can be prevented by
applying the foot brake lightly. As soon as the acceler-
ator is depressed the vehicle will move forward in the
drive (breakaway) range. Depending on the amount
the accelerator is depressed, the transmission will
automatically upshift to second. As the vehicle speed
increases, the transmission will automatically upshift
from second to direct. When slowing the vehicle down
(at closed throttle) the transmission will automatically
downshift to breakaway at approximately 10 mph.

(3) 2 (second) position provides driving character-
istics similar to D (drive) except that the transmission
will remain in second until the wide open throttle 2-3
upshift speed is attained, as indicated in the summary
chart. As soon as accelerator is depressed, the

vehicle will move forward in the drive (breakaway)
range. Depending on the amount the accelerator is de-
pressed and car speed, the transmission will qutomati-
cally upshift into second. If vehicle speed falls below 8
mph. or if the accelerator is completely depressed pro-
vided vehicle speed is below 30 mph., transmission will
automatically downshift to breakaway. It is possible to
push the buttons from 2 (second) to D (drive) at any
speed. Shifts D (drive) to 2 (second) may be made
at any speed and the transmission will downshift to
second gear when speeds below 3-2 kickdown limit
are obtained.

NOTE: All shift speeds vary somewhat due
to production tolerances, tire sizes and rear
axle ratios. Small variations are not too im-
portant. However, the quality of the shiits is
very important. All shifts should be smooth,
responsive, and with no noticeable engine
runaway.

(4) 1 (low) provides driving characteristics similar
to D (drive-breakaway) except that the transmission
will not upshift into any other range regardless of ve-
hicle speed and throttle opening. To prevent over=
speeding of engine, do not operate vehicle
above 40 mph. in (low) position. It is possible to
push the buttons from D (drive) to 1 (low) at any
speed; however, the transmission will not downshift

Poly318.com 10



TRANSMISSION 13

FRONT CLUTCH APPLIED

DRIVE POSITION-BREAKAWAY

S
QVER-RUNNING CLUTCH (LOCKS WHILE DRIVING —
FREE WHILE COASTING)

56x689

Fig. 6—Power Flow in D (Drive) Position — Breakaway

to low if vehicle is above speeds shown in Shift Pattern
Summary Chart (above 3-1 Kickdown limit).

(5) R (reverse). Stop the vehicle and with foot
brake lightly applied, push the R (reverse) button in.

(6) Kickdown (forced downshift). At speeds
below the 3-2 or 3-1 kickdown speed limits shown in
Shift Pattern Summary Chart, after the transmission has
upshifted into D (drive) or 2 (second ) the transmission
will automatically downshift to the next lowest gear by
completely depressing the accelerator; thereby giving
maximum acceleration for passing or climbing steep
grades. The transmission will qutomatically upshift
to second if the accelerator is released or speeds shown
in Shift Pattern Summary Chart (wide open throttle
1-2 upshift) are reached. In D (drive) range from sec-
ond gear, the transmission will automatically upshift
into direct if the accelerator is partially released or if
speeds as shown in Shift Pattern Summary Chart (wide
open throttle 2-3 upshift) are reached.

Mountain Driving
When driving in the mountains with either heavy
loads or when pulling trailers, the 2 (second) or 1

(low) position should be selected on upgrades which
require heavy throttle for %2 mile or more. Lower ratios
reduces the possibility of overheating the transmission
under these conditions. 1 (low) position is for severe
operation or to obtain better control when ascending or
descending steep grades.

Transmission Inoperative
Tow the vehicle with a rear end pickup or remove
the propeller shaft.

Transmission Operating Properly

The vehicle may be towed safely in N (neutral) at
moderate speeds. For long distances towing (over 100
miles), the propeller shaft should be removed.

6. POWER FLOW IN THE TRANSMISSION
D (Drive) Position Breakaway (See Fig. 6)

The power flow is from the converter turbine through
the input shaft and front clutch retainer (one unit). The
front clutch is applied and the drive continues through
the clutch hub to the intermediate shaft and kickdown
annulus gear (one unit). The kickdown annulus gear

SHIFT PATTERN SUMMARY CHART

Condition 2.93 Axle Ratio PP2 PP2 PP2
7.50 x 15 tires Hi Perf. Ram Man.

Closed Throttle 1-2 Upshift. .. ........ .. ... ... .......... .. .. 9--13 9--13 11--16
Closed Throttle 2.3 Upshift. .. ... ... .. ... ... ... ... .. ... ... 13--17 13- -17 16- -21
Wide Open Throttle 1.2 Upshift. . .......................... .. 31- 44 44---54 40---47
Wide Open Throttle 2-3 Upshift. ...... .. ...... .. ... ...... .. 66---80 73--88 67--81
3-2 Kickdown Limit. . .. . ... ... . ... 63---78 71--85 62---72
3-1Kickdown Limit. . . . ... ... ... ... ... 31--42 36--52 39---46
Closed Throttle Downshift. ... ... .. .. ... ... ... . ... ... ... .. 7—12 7--12 7--12
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14

TRANSMISSION

FRONT CLUTCH APPLIED

KICKDOWN BAND APPLIED

DRIVE POSITION-2ND ALSO 2ND SPEED IN 2ND POSITION 56x690

Fig. 7—Power Flow in D (Drive) Position — 2nd
Speed and 2 (Second) Position 2nd Speed

FRONT AND REAR CLUTCHES APPLIED

DRIVE POSITION-DIRECT DRIVE 56x688

Fig. 8—Power Flow in D (Drive) Position — Direct

FRONT CLUTCH APPLIED

LOW AND REVERSE BAND APPLIED

LOW POSITION 1 LOW SPEED 56x691

Fig. 9—Power Flow in L (Low) Position — Low Speed
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TRANSMISSION 15

REAR CLUTCH APPLIED

REVERSE POSITION

LOW AND REVERSE BAND APPLIED
56x692

Fig. 10—Power Flow in R (Reverse) Position

drives the kickdown planet pinion gears, rotating them
in the same direction. The kickdown planet gears are
meshed with the kickdown sun gear which in turn is
integral with the reverse sun gear. Both sun gears are
forced to rotate in a reverse direction by the reaction
of the kickdown planet pinion carrier together with the
reverse annulus gear, both of which are splined to the
output shaft driving housing. The reverse planet pinion
carrier is attached to and prevented from turning back-
ward by an overrunning clutch and becomes stationary
in forward drive (overruns on coast). Therefore, the
reverse planet carrier pinions are forced to rotate in a
forward direction and force the reverse annulus to ro-
tate in the same direction transmitting the power flow
to the output shaft with the resulting ratio of the kick-
down and reverse planetary gear sets of 2.45 to 1.

D (Drive Position — 2nd Speed and 2 (Second)
Position — 2nd Speed (See Fig. 7)

The power flow is from the torque converter turbine
through the input shaft to the front clutch (which is
applied ).

From the front clutch through the intermediate shaft
to the annulus gear of the kickdown (rear) planetary
gear set, the kickdown band is applied which holds
the sun gear stationary. The annulus gear drives the
kickdown planet pinions which rotate in the same di-
rection as the input and intermediate shafts. The kick-
down planet pinions are meshed with the sun gear;
therefore, they walk around this gear and exert force
through the kickdown planet pinion shafts to rotate the
kickdown plant pinion carrier. The carrier, which is
splined to the output shaft drive housing, rotates at a
slower speed than the annulus gear, thus providing a
gear ratio of 1.45 to 1.

D (Drive Position) — Direct (See Fig. 8)
The power flow from the torque converter goes direct-

ly through the transmission because the planetary ele-
ments of the gear train are locked up by two multiple
disc clutches and both bands are released. The torque
converter provides all of the torque multiplication.

Kickdown (Forced Downshift) in D (Drive)
Position Below 25 M.P.H.

This will force the transmission to downshift and the
power flow will be the same as D (drive) position
breakaway.

Kickdown (Forced 3-2 Downshift in D (Drive)
Position 25t0 70 M.P.H. —

This will force the transmission to downshift and the
power flow will be the same as D (drive) position 2nd
speed.

L (low Position) — Low Speed (see Fig. 9) —

In 1 (low position the power flow is the same as D
(drive) position (breakaway) or 2 (second) position
(breakaway) with one exception, the low-reverse band
is applied, locking the overrunning clutch to provide
engine braking.

R (Reverse) Position (See Fig. 10)

The rear clutch and the low-reverse band are ap-
plied. All other friction elements are released. The pow-
er flow is from the torque converter turbine through the
input shaft to the rear clutch hub (part of the front
clutch retainer). The rear clutch is splined to the re-
verse sun gear. The carrier of the reverse (front) plan-
etary gear set is held stationary by the low-reverse
band; therefore, the set acts as a reverse train through
the reverse planet pinions to the reverse annulus
(which is splined to the output shaft drive housing)
and provides a reverse ratio of 2.20 to 1.

N (Neutral Position)
All friction elements are released. Hence, there is no
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CLUTCH ENGAGEMENT AND BAND APPLICATION CHART

BUTTON POSITION OVER FRONT REAR
AND DRIVE FRONT REAR RUNNING (KICKDOWN) (LOW & REV,)
CONDITION CLUTCH CLUTCH CLUTCH BAND BAND

Neutral Disengaged Disengaged Over Runs Released Released
‘Drive’ 'D’
‘Breakaway’ Engaged Disengaged Holds Released Released
24510 1
‘Drive’ ‘D’
‘Second’ Engaged Disengaged Over Runs Applied Released
1l45t0 1
‘Drive’ 'D’
Direct Engaged Engaged Over Runs Released Released
1.00to 1
Second ‘2’ . .
Engaged Disengaged Over Runs Applied Released
145t0 1
Low 1 Engaged Di d NoM ¢ Released Applied
2.45 to 1 ngag isengage o Movemen elease pplie
Reverse 'R’ . . V
2.20 to 1 Disengaged Engaged No Movement Released Applied

drive connection between the engine and the rear
wheels.

Power Flow Summary

The chart summarizes power flow conditions in the
various ranges as regards to gear train elements in-
volved and the ratios obtained.

MAINTENANCE, ADJUSTMENTS AND TESTS

CAUTION: For Safety Reasons and to prevent
possible damage to the transmission . ... .
wide open throttle stall test operations should
not be attempted.

Road Testing the Transmission

Good transmission operation depends directly upon
good engine performance. Therefore, it is of utmost im-
portance that the engine is operating at full efficiency
and at proper idle speed, before attempting to diagnose
or correct any transmission operation. The engine and
transmission should be warmed up to operating temper-
ature. A short drive, approximately five to ten miles,
with frequent stops and starts will produce normal
operating temperatures to the transmission and engine.
Check the oil level, as outlined in Paragraph 2.

All shifts and kickdowns should occur within the
speed ranges given in the Shift Pattern Summary Chart.

7. THE HYDRAULIC CONTROL SYSTEM

The hydraulic control system has four important
functions to perform.

The pressure supply system, the clutches and band
servos, the pressure requlating valves and the flow
control valves.

Taking each of these basic components or units in
turn, the control system may be described as follows:

8. THE PRESSURE SUPPLY SYSTEM

Front Pump

Under all normal operating conditions (up to a for-
ward speed of approximately 35 mph) the front pump,
driven at engine speed, provides oil needed for torque
converter pressure, control pressures, and lubrication.

The front pump delivers oil at approximately 90 psi
to fulfill these conditions at all engine speeds above
approximately 700 rpm. In reverse, the front pump
pressure is increased to approximately 225 psi in order

to handle the high torque loads imposed during reverse
oparation.

Rear Pump

The rear pump (smaller than the front pump and
driven by the output shaft) furnishes all of the oil re-
quired by the transmission in normal driving at all
vehicle speeds above approximately 35 mph. Rear
pump oil pressure is routed to the requlator valve body
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through a drilled passage in the transmission case. The
front clutch and low-reverse band are applied by the
oil pressure developed by the rear pump when the en-
gine is started by pushing.

9. CLUTCHES AND BAND SERVOS

Front Clutch

The front clutch transmits full engine and converter
torque in all forward drive positions. The front clutch
piston is moved hydraulically to engage the multiple
disc clutch in all forward speeds. The clutch piston is
released by means of the clutch return spring when
feed of the control pressure is discontinued.

In order to develop the required capacity, a system
of levers is used to actuate the clutch apply plate.

Rear Clutch

The rear clutch locks the gear train for direct drive
operation in the forward range and transmits full input
torque to the gear train in reverse operation. Rear
clutch operation is similar to that of the front clutch
except that no levers are used. When making the power
upshift from second to direct, the engagement of the
clutch and disengagement of the kickdown band is
accomplished by application of controlled pressure.

Kickdown Servo

The kickdown piston actuates the kickdown band
through the kickdown lever, strut, and anchor, holding
the sun gear of the rear planetary set stationary and
resulting in a forward ratio of 1.45 to 1 through the
rear planetary gear set. The kickdown piston is hy-
draulically applied in 2 (second) and D (drive) sec-
ond (kickdown ) by two controlled pressures - line pres-
sure and throttle compensator pressure - acting on sep-
arate areas.

In N (neutral), 1 (low), D (drive) break-away, and
R (reverse) the kickdown piston is held released by
the kickdown piston spring, there being no pressures
applied to the kickdown piston at these times. In the
D (drive) range, for the automatic upshift from second
to direct drive, the kickdown piston is released by con-
trolled pressure acting on the “off” area of the kick-
down piston. The force of the pressure on the “off"”
area, assisted by the kickdown piston spring, is suffi-
cient to overcome the forces of line pressure and throttle
compensator pressure acting on the apply side of the
kickdown piston.

Application of the kickdown piston when shifting
from breakaway to second is softened by the accumu-
lator.

Low-Reverse Servo
The low-reverse servo has two functions which are
performed independently. The low-reverse servo piston

is moved hydraulically to apply the low-reverse band
through the low-reverse band lever, strut, and anchor.
The results are:

To hold the carrier of the front planetary gear set

stationary while the rear clutch (applied) drives the
sun gear. This provides a reverse ratio of 2.20 to 1
through the front planetary gear set, as shown in Fig-
ure 10.
To hold the carrier of the front planetary gear set sta-
tionary while the front clutch (applied) drives the in-
termediate shaft and kickdown annulus. This provides
the I (low) range operation at a ratio of 2.45 to 1
through both planetary gear sets which may be used
for engine braking. Initial engagement for the low-
reverse servo (when shifting from neutral to low or
reverse ) is softened by compression of the low-reverse
servo cushion spring.

The servo piston is released by a return spring when
the source of apply pressure is discontinued.

Accumulator

An accumulator helps to cushion the front clutch en-
gagement when a forward drive button is pushed in
and the application of the kickdown band in the up-
shift from breakaway to second. It is connected in par-
allel and to the passage which supplies line pressure
to the apply side of the kickdown servo.

In neutral and reverse the accumulator piston is held
released by the accumulator spring, there being no
pressure applied to the piston at these times.

In the D (drive) range, for the automatic upshift
from breakaway to second, the accumulator piston is
again moved by line pressure (kickdown servo apply )
acting on the large end of the piston. The force of line
pressure (assisted by the accumulator spring) is suf-
ficient to overcome the force of line pressure (front
clutch) which is acting on the small area of the accu-
mulator piston. This action cushions the application of
the kickdown band.

10. PRESSURE REGULATING VALVES

Regulator Valve

The requlator valve controls line pressure at a value
of approximately 90 psi for all operating conditions ex-
cept reverse. Line pressure, which is supplied by the
front pump (at car speeds under 35 mph) is routed
directly to a primary reaction area on the regulator
valve body. For all conditions except reverse, line pres-
sure is also routed through the valve body to the sec-
ondary reaction area. A line pressure of 90 psi (acting
on the two reaction areas) is sufficient to overcome the
force of the requlator valve spring and move the valve
to the position that will allow oil to flow through a re-
stricting hole in the requlator valve body to the torque
converter.
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If the oil flow from the front pump exceeds the
amount necessary to feed the torque converter and
transmission, line pressure will rise slightly, causing
the requlator valve to move to a new position where
excess oil from the front pump pressure port is allowed
to dump into the front pump suction port.

Above a car speed of approximately 35 mph, the
rear pump furnishes the oil needed by the torque con-
verter and transmission at a line pressure of approxi-
mately 90 psi. When this condition is reached, the
pressure increases slightly and the requlator valve
moves over to a new position where the excess flow
is dumped from the line pressure port into the front
pump suction port. Under this condition the front pump
check valve closes and all of the oil pumped from the
front pump is dumped back through the large valve
opening into the front pump suction port. Thus the
front pump turns with reduced effort since it is oper-
ating at a low pressure.

For reverse operation, oil must be at a pressure of
225 psi. This is accomplished by shutting off the source
of line pressure to the requlator valve secondary reac-
tion area, with the result that a line pressure of 225 psi,
applied to the primary reaction area, is required to
overcome the force of the regulator valve spring.

Torque Converter Control Valve

This valve maintains an oil pressure of approximate-
ly 30 psi within the torque converter. Oil is fed from
the requlator valve through a restricting hole in the
requlator valve body to the torque converter. The oil
flows through the torque converter and returns to the
requlator valve body where the converter pressure is
requlated by the torque converter control valve. When
the torque converter pressure rises to 30 psi, the con-
trol valve will move against the spring load and allow
oil to flow through the cooler then back to the lubrica-
tion circuit. Torque converter pressure acts on the
valve's reaction area such that if, it exceeds 60 psi, the
valve is moved further against the spring load, permit-
ting excess oil from the converter to by-pass into the
oil pan. Oil is routed from the torque converter control
valve, through the transmission lubrication system to

lubricate the gear train at approximately 10 to 30 psi
pressure.

Governor Valve

The governor valve assembly transmits a hydraulic
pressure to the transmission which is proportional to
car speed. This governed pressure, in conjunction with
throttle pressure, controls upshift and downshift speeds.
The governor is so mounted on the output shaft that
when the output shaft rotates, the governor weight as-
sembly exerts a centrifugal force on the governor shatft.
The governor shaft transmits this force to the governor
valve. Qil is allowed to flow from the line pressure

port to the governor pressure port, building up pres-
sure in the governor circuit and against the valve re-
action area sufficient to balance the centrifugal force
of the weight.

The greater the vehicle speed, the greater is the
centrifugal force of the weights, and hence the greater
the governor pressure necessary to balance the cen-
trifugal force. If the vehicle speed decreases, the de-
crease in centrifugal force allows the valve to move
out slightly, venting excess oil and bringing the gov-
ernor once more in balance at a lower pressure.

The governor weight assembly is constructed so that
for vehicle speeds under approximately 25 mph, both
weights act as a unit, with the result that small changes
in vehicle speed result in comparatively large changes
in centrifugal force and governor pressure. Above ap-
proximately 25 mph, the primary weight moves out-
ward against the preload of the spring and bottoms
against the snap ring leaving only the secondary
weight active. Small variations in vehicle speed above
approximately 25 mph, therefore, result in smaller var-
iations in governor pressure.

Governor pressure is routed to the governor pressure
ports of the reverse blocker valve, shuttle valve, and
the 1-2 and 2-3 shift valves governor plugs.

Throttle Valve

The throttle valve assembly transmits a hydraulic
pressure to the transmission which is proportional to
the amount of throttle opening. The throttle valve lever
shaft is rotated in propor-tion to the amount of throttle
opening of the carburetor by a linkage connecting the
throttle valve lever shaft to the car's throttle linkage.
The throttle valve lever shaft positions the kickdown
valve and throttle valve spring in accordance with the
amount of carburetor throttle opening, the spring being
free (no load) at closed throttle and compressed at
wide open throttle. Therefore, the throtile valve spring
exerts a force on the throttle valve that increases with
carburetor throttle opening.

The throttle valve allows oil to flow from the line
pressure portt to the throttle pressure port, which is
connected by a passage to the reaction area of the
throttle valve. Throttle pressure will build up in the
throttle pressure circuit and against the reaction area
until it reaches a value great enough to balance the
force of the throttle valve spring. If throttle pressure
builds up too high, the throttle valve will move slight-
ly to a position such that excess oil is allowed to es-
cape through the vent port.

Throttle pressure will vary with the amount of car-
buretor throttle opening from a value of 0 (zero) pres-
sure at closed throttle to a value of approximately 90
psi at wide open throttle. Throttle pressure is routed
to the following places:

(1) Throttle pressure port of the kickdown valve.
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(2) Throttle pressure port of the throttle compensa-
tor valve.

(3) Through check valve to throttle pressure port of
the shuttle valve plug.

(4) To the throttle pressure port of the 2-3 shift valve
(spring end).

(5) To the throttle pressure port of the 1-2 shift valve
(spring end).

Throttle Compensator Valve

The throttle compensator valve amplifies the varia-
tions in throttle pressure. Oil flows from the line pres-
sure port of the 1-2 shift valve (in the upshifted posi-
tion) to the throttle compensator valve pressure port.
Throttle compensator pressure is controlled by throttle
pressure and spring force acting on end of the valve
against a reaction area fed by compensator pressure.
Throttle compensator pressure will vary with the
amount of carburetor throttle opening from a value of
approximately 10 to 16 psi at closed throttle to a value
of 90 psi at approximately % throttle. This arrangement
makes it possible to more closely obtain the variations
required for the 1-2 and 2-3 shifts. Throttle compensator
pressure is routed to the throttle compensator pressure
area of the kickdown servo.

11. FLOW CONTROL VALVES

Front and Rear Pump Check Valves

The front pump check valve prevents back flow from
the rear pump into the pressure side of the pump when
the pump is either stationary or merely circulating oil
at a very low pressure. The check valve separates
front and rear pump.

The pump that has the higher pressure sup-
plies the demands of the transmission.

The rear pump check valves allow oil to flow from
the rear pump into the control system of the transmis-
sion. The front and rear pump check valves are com-
bined as a leaf spring unit and mounted in the regula-
tor valve body behind the front pump.

Manual Valve

The manual valve obtains the different transmission
drive ranges as selected by the vehicle operator. The
manual valve is moved by a cable which is connected
to the push button control unit on the instrument panel.
It is held in these positions by the force of a spring-
loaded detent ball.

When the N (Neutral) button is pushed in, the man-
ual valve is positioned so that line pressure from the
regulator valve is routed to the secondary and primary
reaction areas of the regulator valve. Line pressure is,
therefore, 90 psi (105 psi on Ram Manifold units) but
neither the band or the clutches are applied.

When the R (reverse) button is pushed in, the man-

ual valve shuts off line pressure to the secondary re-
action area of the regulator valve and routes line pres-
sure (at 225 psi) (260 psi on Ram Manifold units) to
the rear clutch and low-reverse servo.

When the D (drive) button is pushed in, the manual
valve is positioned to route line pressure to the follow-
ing places:

(1) The secondary reaction area of the regulator
valve (making line pressure 90 psi).

(2) The line pressure port of the throttle valve.

(3) The line pressure port of the 1-2 shift valve and
through a metering hole to the line pressure port of
the 2-3 shift valve.

(4) Through a metering hole to the line pressure
area of the accumulator and front clutch.

(5) Through a metering hole to the line pressure
ports of the 1-2 relay valve and the shuttle valve.

When the 2 (second) button is pushed in, the manual
valve routes line pressure to the same places as in D
(drive) and to the following additional places:

(1) Through ball check valve to the kickdown pres-
sure port of the 2-3 shift valve.

(2) Through ball check valve to the throttle pressure
port of the shutile valve plug.

When the L (low) button is pushed in, the manual
valve routes line pressure to the same places as in 2
(second) and the following additional places:

(1) The low pressure port of the 1-2 shift valve gov-
ernor plug and through the ball check valve to the low-
reverse servo.

(2) Through ball check valve to the kickdown pres-
sure port of the 1-2 shift valve.

Reverse Blocker Valve

The reverse blocker valve mechanically blocks the
manual valve from moving into reverse position to pre-
vent accidental reverse engagement above approxi-
mately 10-15 mph. When the reverse button is de-
pressed above this speed the manual valve is stopped
at neutral and the transmission remains in neutral until
another button is depressed. The reverse blocker valve
is activated by governor pressure.

1-2 Shift Valve

This valve determines whether the transmission is
either in low gear ratio or second gear ratio, depend-
ing upon whether the valve is in the up-shifted or down-
shifted position. The 1-2 shift valve train (consisting of
valve spring, shift valve and governor plug) is normal-
ly at either extreme of travel toward the governor pres-
sure end of the rear valve body) any pressure in the
kickdown servo apply area is allowed to bleed back
through the vent port of the 1-2 shift valve.

When the shift valve train is moved to the opposite
extreme of its travel into the up-shift position, the vent
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port is closed off and oil is fed by line pressure to the
following places:

(1) The line pressure port of the 2-3 shift valve.

(2) The line pressure port of the throttle compensa-
tor valve.

(3) Through a metering hole to the line pressure
ports of the shuttle valve and the 1-2 relay valve.

(4) Through a metering hole to the kickdown servo
apply area and the accumulator.

The kickdown piston and accumulator are so de-
signed that the value of the “apply pressure” is suffi-
cient to complete a smooth band application during the
time required to stop the rear clutch retainer. After
completion of the 1-2 shift, the servo apply pressure
rises further to the value of line pressure, providing a
"safety margin” of band load.

A light throttle (low throttle pressure), the 1-2 shift
valve is made to upshift at approximately 10 mph and
"apply pressure” is at a low value corresponding to
the small force of throttle compensator pressure on the
kickdown piston. The resulting band application load
is, therefore, in proportion to the low (light throttle)
engine output. At wide open throttle (90 psi throttle
pressure), the shift valve upshifts at approximately
40 mph and throttle compensator pressure is at a high
value, applying the band at a load corresponding to a
high engine output.

With the 1-2 shift valve train in the upshifted posi-
tion, throttle pressure is not allowed to act on the end
of the shift valve. Instead, any oil trapped in that area
is allowed to vent. The shift valve spring then exerts
the only force on the “throttle pressure end” of the shift
valve. At throttle openings less than wide open, the
shift valve will downshift to breakaway when vehicle
speed drops to a point where the governor pressure can
no longer overcome the force of the shift valve spring.
This downshift occurs at a vehicle speed of approxi-
mately 7-11 mph.

All that is required of the 1-2 shift valve for low range
operation is that it must downshift, below kickdown
limit, in response to the movement of the push button
to low position and remain downshifted regardless of
vehicle speed. The shift valve is forced to downshift
by the application of line pressure from the low port
of the manual valve around the ball check valve to the
kickdown pressure port of the 1-2 shift valve. To insure
that the shift valve remains downshifted regardless of
car speed, line pressure is also allowed to act on the
low reaction area of the 1-2 shift valve governor plug.

It is necessary that whenever the forces of governor
pressure and throttle pressure act on the shift valve to
cause an upshift, the valve must “snap” from one posi-
tion to the other without hesitating or “hunting”. This is
accomplished by a differential area which is subjected
to supply pressure when the valve is upshifted. When

the valve is upshifted, throttle pressure is cut off so that
normal downshifts are not throttle sensitive.

2-3 Shift Valve

This shift valve automatically shifts the transmission
from intermediate to direct gear. The 2-3 shift valve
train is similar in construction and operation to the 1-2
shift valve train, in that it is controlled by governor and
throttle pressures and spring force. When the valve
train is in the upshifted position, oil is fed by line pres-
sure through a metering hole to the following places:

(1) To a port between the governor plug and the 2-3
shift valve where it keeps the valve upshifted until the
1-2 shift valve downshifts.

(2) Past the shuttle valve to the 1-2 relay valve.

(3) To the rear clutch apply area.

(4) To the kickdown servo “off” area.

With the shift valve downshifted (at the extreme of
travel toward the governor pressure end of the rear
valve body) any oil in the rear clutch chamber and
the kickdown servo “off” area is allowed to escape
through the vent port.

1-2 Relay Valve

This valve provides for a quick application and re-
lease of the kickdown band and rear clutch at low
speeds while smoothing out their apply and release
at high speeds.

Kickdown Valve

The kickdown valve makes possible a forced down-
shift from direct to second - second to breakaway and
direct to breakaway by depressing the accelerator
pedal past the detent “feel” near wide open throttle.

It is desirable to limit the maximum vehicle speed
at which kickdown may be made (approximately 70
mph from drive to second and approximately 30 mph
from drive or second to breakaway ).

The throttle pressure actuated kickdown detent plug
on the stem of the kickdown valve, supplies the resist-
ance necessary of a detent “feel” at kickdown. With
the kickdown valve in the kickdown position, throttle
pressure is routed to the following places:

(1) Through ball check valve to the 1-2 shift valve
kickdown plug.

(2) Through ball check valve to the 2-3 shift valve
kickdown plug.

This pressure, when applied to the spring end of the
shift valves, is great enough to make the shift valves
downshift against the force of any governor pressure
up to the kickdown limit speeds.

Shuttle Valve, Shuttle Valve Plug, and Servo
Pressure Bleed Valve

The shuttle valve has two separate functions and
performs each independently of the other. The first is
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that of providing fast release of the kickdown band,
and delayed smooth rear clutch engagement when the
driver makes a “lift-foot” upshift from second to direct.

The "lift-foot” upshift is made by accelerating the
vehicle in breakaway or second gear and then return-
ing the accelerator pedal to closed throttle. Without the
shuttle valve, the resulting upshift to direct would con-
sist of a series of lurches, caused first by the braking
effect on the vehicle by the second gear ratio and then
by the harsh engagement of the rear clutch.

Under conditions of closed throttle (no throttle pres-
sure ) and moderate vehicle speed (moderate governor
pressure) the shuttle valve and shuttle valve plug are
forced to their extreme of travel (toward the throtile
pressure end of the shuttle valve plug). In this position,
oil is allowed to flow from the kickdown servo apply
pressure port to the rear clutch pressure port and kick-
down servo “off” area. Because the line pressure apply
area of the kickdown servo is being fed oil only through
the hole in the servo pressure bleed valve, pressure on
this area drops to a low value while oil from the 2-3
shift valve builds up pressure on the recr clutch and the
"oft" area of the kickdown servo. The kickdown band
load is then reduced sufficiently to allow a smooth
band release. In the meantime, pressure in the rear
clutch has built up sufficiently to complete a smooth
engagement.

The second function of the shuttle valve is to requ-
late the application of the kickdown piston when mak-
ing high speed (above approximately 30 mph) kick-
downs. Kickdowns made at low vehicle speeds require
very little time in which to complete the shift due to the
comparatively small change in engine speed between
direct and kickdown gear. The higher the vehicle speed
at which the kickdown is made, the longer is the time
required to make a smooth shift.

The force of the shuttle valve spring is great enough
so that the force of governor pressure (at vehicle
speeds under approximately 30 mph) on the governor
pressure area cannot move the shuttle valve toward
the shuttle valve plug. Thus, for kickdowns below 30
mph oil is fed to the line pressure area of the kickdown
servo through both the hole in the servo pressure bleed
valve and the line pressure and servo pressure ports
of the shuttle valve. Speed of kickdown piston applica-
tion is then at its maximum.

As further insurance against the engine ‘“running
away” during low speed kickdowns, rear clutch dis-
engagement is delayed while the kickdown piston is
applying the band. This is accomplished by the intro-
duction of a restriction placed so that oil is “backed
up” into the clutch chamber as the kickdown piston
moves on. This “back up” pressure is greatest on low
speed kickdowns when the kickdown piston applies
rapidly and is sufficient to hold the clutch applied until

the kickdown band is applied. At this time, the kick-
down piston can no longer force oil into the clutch and
the pressure is allowed to fall to zero.

For kickdowns at higher vehicle speeds, governor
pressure attains a sufficient value to move the shuttle
valve toward the shuttle valve plug, cutting off the
feed of line pressure to the shuttle valve. Oil must then
flow to the apply pressure area of the kickdown servo
only through the hole in the servo pressure bleed valve.
Kickdown piston application is, therefore, retarded.

12. OPERATION SUMMARY

With the D (drive) button pushed in, the manual
valve is positioned to give the full range of operation
of the transmission. With the manual valve in the drive
position, the front clutch is engaged and the transmis-
sion will transmit drive torque in breakaway.

At a speed which is dependent on throttle position,
the transmission automatically upshifts to second gear.
The change is initiated by movement of the 1-2 shift
valve to the upshifted position so that pressure is di-
rected to the apply side of the kickdown servo. When
the kickdown band develops sufficient capacity to slow
the rear clutch retainer, the overrunning clutch starts to
over-run, so release of that reaction member is auto-
matic. The band application during the shift is control-
led by action of the accumulator.

At a speed which is again dependent on throttle posi-
tion, the transmission makes an upshift to direct. This
action is initiated by movement of the 2-3 shift valve.
The upshift is accomplished by simultaneous disen-
gagement of the kickdown band and engagement of
the rear clutch.

Forced 3-2 shift and forced 3-1 shiit is obtainable be-
low speeds shown in Shift Pattern Summary Chart.
Normal downshifts are not throttle sensitive. The two
shift valves are hydraulically interlocked and down-
shift together at the normal 2-1 downshift speed. This
action provides a smooth downshift since the overrun-
ning clutch is overrunning in breakaway. )

Pushing in the 2 (second) button of the control unit
moves the manual valve so that line pressure is di-
rected to the kickdown circuit of the 2-3 shift valve.
When in direct, this results in a downshift to second
speed only if the vehicle speed is below 3-2 kickdown
limit. If the vehicle is accelerated in second gear to the
wide open throttle upshift speed, an upshift to direct
will occur, thus eliminating over-speeding the engine in
second gear. Operation of the 1-2 and 2-1 shift occur in
the same manner as in the D (drive) position.

Pushing in the L (low) button of the control unit po-
sitions the manual valve so that line pressure is direc-
ted to the kickdown circuit of the 1-2 shift valve. This
results in a downshift to low only if the vehicle speed
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is below the 3-1 kickdown limit. Use of L. (Low) is in-
tended primarily for engine braking so it is also neces-
sary that the low-reverse band be engaged to lock the
overrunning clutch. Line pressure from the low speed
port of the manual valve body is fed to the low port of
the 1-2 shift valve governor plug where it is blocked
until governor pressure drops sufficiently so that line
pressure at the kickdown plug overcomes it and the
complete valve train shifts down. After the downshift,
pressure at the low port of the governor plug is per-
mitted to react on an area of the governor plug and
also directed to the low-reverse servo. Then, the line
pressure, acting on the combined areas of the governor

plug and the kickdown plug, prevent an upshift - re-
gardless of vehicle speed.

Pushing in the N (neutral) button moves the manual
valve to a position which shuts off oil flow to the valve
body. The torque converter and lubrication system re-
mains pressurized.

Pushing in the R (reverse) button of the control unit
positions the manual valve so that oil pressure is direc-
ted to apply the rear clutch and low-reverse band. In
order to transmit the high torque loads involved in re-
verse operation, the system pressure is raised to 225
psi by cutting off the pressure, and venting of the sec-
ondary reaction area of the regulator valve.

TORQUEFLITE TRANSMISSION
SERVICE INFORMATION
MAINTENANCE, ADJUSTMENTS AND TESTS

13. OIL LEAKS

Leaks Repaired With Transmission in Vehicle

Transmission output shaft rear bushing oil seal. Ex-
tension gasket. Speedometer drive pinion assembly. Oil
pan to filler tube connector. Oil pan to transmission
case. Regulator valve and torque converter control
valve spring retainers. Requlator valve adjusting screw.
Gearshift control cable seal ring and housing gasket.
Governor, line, lubrication, rear clutch apply and throt-
tle (compensated) pressure check plugs in transmis-
sion case or support ( pressure test holes). Neutral start-
ing switch. Qil cooler connections.

If oil is found inside torque converter housing, deter-
mine whether it is Automatic Transmission Fluid or
engine oil. Check torque converter drain plug for tight-
ness.

Leaks at these locations should be corrected, regard-
less of how slight. Correct by tightening loose screws
or plugs. Where this does not remedy the situation, re-
place faulty gaskets, seals or plugs.

Leaks Requiring Removal of Transmission
From Vehicle

Sand hole in transmission case. Sand hole in front
oil pump housing. Front oil pump housing screws or
damaged sealing washers. Front oil pump housing seal
(located on outside diameter of front oil pump hous-
ing). Torque converter. Leaks at these locations may
be corrected by tightening loose bolts or replacing
damaged or faulty parts.

14. GEARSHIFT CONTROL CABLE
ADJUSTMENT

Gearshift Control Cable Adjustment (Fig. 11)
(1) Engage the R (reverse) push button and drain

approximately three quarts of fluid from the transmis-
sion.

(2) Remove control cable adjustment wheel lock
screw.

(3) Remove neutral starting switch, cupped washer
and seal.

(4) Have an assistant firmly hold the R (reverse)
button until the transmission end of cable adjustment
has been completed.

(5) Back the adjustment wheel off on cable housing
(counter-clockwise ) until only two or three threads are
showing behind the wheel on the housing (Fig. 12).

(6) Push the control cable housing into the case with
just enough force to overcome the “O" ring friction ond
to bottom the assembly. While holding the cable with
light pressure in the bottomed position, rotate the ad-
justing wheel to just contact the case squarely.

(7) Releasing the inward pressure on the cable, ro-

Y THROTTLE
g . LEVER

THROTTLE
LINKAGE &

NEUTRAL
STARTER |
SWITCH

CONTROL ]
CABLE |

LOCK SCREW WHEEL

Fig. 11—Gearshift Control Cable Adjustment

60x32
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CABLE
HOUSING

ADJUSTMENT
WHEEL

60x34

Fig. 12—Gearshift Control Cable and
Adjustment Wheel

tate the wheel (clockwise) to the next hole that will
line up with the case hole, then turn wheel an addition-
al 4 holes clockwise. Install the lockscrew, tightening to
30 - 50 inch-pounds.

(8) Install the neutral starting switch as outlined
in Paragraph 7. Refill transmission with automatic
transmission fluid (Type "“A’” - Suffix "A") to proper
level (Paragraph 2).

15. NEUTRAL STARTING SWITCH INSTALLING
AND TESTING (Fig. 13)

Installation and Tests

Install the concave spring ( cupped) washer over the
threads of the neutral starting switch so that the con-
cave (cupped) side of the washer is towards the trans-
mission case. Install the “O" ring seal over the threads
of the neutral starting switch and up against the wash-
er.

With proper cable adjustment assured and N (neu-
tral) button depressed, make certain that switch lever
is properly aligned in center of neutral starting switch
hole (Fig. 14). With test leads connected to battery
current and terminal of the switch, screw switch into
transmission case until test light lights, then turn switch

CUPPED WASHER “O” RING

SWITCH

56x228
Fig. 13—Neutral Starting Switch and Seal

(A) (B)
INCORRECT CORRECT

58 X 16

Fig. 14—Lever Alignment

an additional Y3 to %2 turn.

Should the test light still fail to light and the seating
surfaces have been cleaned to obtain a good ground,
it is recommended that the following modification be
performed to the neutral starting switch.

(1) Remove the neutral starting switch and mach-
ine 14,” from the seating surface of the switch as illu-
strated in Fig. 15.

(2) Clean the switch, replace the concave (cupped )
washer and “O” ring seal.

Switch Lever Alignment

(1) Remove the neutral starting switch and check
the location of the neutral starting switch lever inside
the transmission, as illustrated in Figure 14.

The lever should be dead center of the neutral start-
ing switch mounting hole (when the lever is in the neu-
tral detent). Grounding of the circuit is completed
through the contacting plunger of the switch and the
manual lever. In instances where the lever is not
aligned properly, it is recommended that the lever be
bent with a screw driver, or other suitable tool, to the
proper location. Install the switch.

(2) Tighten the switch until the test light just lights,
then tighten another % to %2 turn. NOTE: The
switch must be tight enough to prevent oil
leakage. If it is not, add a thin washer and re-
tighten.

Refill transmission to proper level as outlined in Lu-
brication Section. Check starter operation by pushing
the various push buttons and returning to neutral.

1]
32 "‘

A\ L/

ﬂ

Fig. 15—Neutral Starting Switch

b 4

$8 X 17
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CAUTION: Neutral starting switch failure
may occur due to very high amperage cur-
rent flowing through the switch. This results
when a jumper wire or remote control start-
ing switch is improperly connected, when
placed in the circuit when taking compres-
sion readings. It is important that the jumper
leads be connected to the battery terminal
and to the starter switch terminal (towards
rear of car).

16. BAND ADJUSTMENTS
Kickdown Band

The kickdown band adjusting screw is located on
the left side of the transmission case (Fig. 1).

(1) Loosen the locknut and back off approximately
5 turns and check freeness of adjusting screw
in transmission case.

(2) Using inch-pound torque wrench Tool C-3380
with adapter C-3583 or C-3705 (depending upon the
accessibility due to type of engine and exhaust equip-
ment) tighten adjusting screw to a reading of 47-50
inch pounds torque. NOTE: This will be a true
torque of 70-75 inch pounds, which should be
used if the torque wrench €C-3380 is used with-
out the adapter C-3583 or C-3705 (as may be
done if adjustment is made with the transmis-
sion removed from the car.)

(8) Back off the adjusting screw according to the
specifications applicable to the car model.

(4) Holding the adjusting screw, tighten the lock-
nut and torque to 30-35 foot-pounds.

Low-Reverse Band (Rear)
The low-reverse band adjusting screw is located on

€} ¥ie"roD

=
THROTTLE !
LEVER  ADJUSTMENT
LOCK NUT™R”

ACCELERATOR PEDAL

11qe

N

THROTTLE
LEVER

ADJUSTMENT
LOCK NUT“A”

60 x171

Fig. 16—Throttle Linkage Adjustments

the right side of the transmission case (Fig. 2).

(1) Loosen the locknut and back off approximately
5 turns and check for freeness of adjusting screw in
transmission case.

(2) Using wrench Tool C-3380 with adapter C-3583,
or C-3705 tighten to a reading of 47-50 inch pounds tor-
que. This will be a true torque of 70-75 inch-
pounds, which should be used if the torque
wrench C-3380 is used without the adapter
€-3583 (as may be done if adjustment is made
with the transmission removed from the car).

(3) Back off the adjusting screw, exactly 2%z turns
(all models).

(4) Holding the adjusting screw, tighten the locknut
to specifications 30-35 foot-pounds torque.

17. THROTTLE LINKAGE ADJUSTMENTS
(Refer to Fig. 16)

(1) With the engine at operating temperature, car-
buretor off the fast idle cam and transmission in neu-
tral, adjust idle speed to 475-500 R.P.M. (use tacho-
meter).

(2) Loosen the throttle linkage adjustment lock nuts
on both the carburetor rod and the transmission throttle
rod.

(3) Insert a 34" rod or drill bit in the hole and open
slot of the accelerator shaft bracket and into the elon-
gated hole of the throttle lever.

(4) With the rod in position, hold the transmission
throttle valve lever all the way forward (closed posi-
tion), and tighten transmission to accelerator lever as-
sembly rod adjusting locknut “A".

(5) Remove rod from accelerator lever, shaft and
bracket assembly.

(6) With the carburetor throttle lever off the fast idle
cam and against the idle stop screw, move the rear half
of the carburetor rod rearward until the stop in the
transmission is felt, tighten lock nut “B".

(7) The accelerator pedal should be at an angle of
115 degrees to the horizontal. If necessary to correct,
adjust pedal angle by removing the accelerator pedal
end of the bellcrank to pedal rod, and shortening or
lengthening the rod by loosening the lock nut at the
swivel end and rotating the swivel. Reinstall the rod
and tighten the locknut. Be sure the rod is proper-
ly aligned to prevent binding. Poor engine
performance due to carburetor throttle not
opening fully or lack of kickdown may result
if accelerator pedal angle is incorrect,

*For cars equipped with “Ram Manifold” engines
refer to Service Information at the end of this section.
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56x697

Fig. 17—Checking Line Pressure

18. HYDRAULIC CONTROL PRESSURE
CHECKS AND ADJUSTMENTS

Line Pressure

Line Pressure adjustment must be made in
D (drive) position with engine «t 1200 rpm
and wheels free tc turn. Oil must be at normal
operating temperature (150°F. to 200°F.).

(1) Remove the pipe plug from the line pressure
take-off hole located on the left side of the transmission
case (Fig. 1). Install gauge, Tool C-2393 (300 psi) at
this point (Fig. 17).

*LINE PRESSURE CHART

Push Engine Line
Button Speed  Pressure
Position Rear Wheels (rpm) (psi)
R Free To Turn 1600 200 -240
N _ 1200 85-95
D (Shifted into Direct) Free To Turn 1200 89-91
2 Free To Turn 1200 85-95
I Free To Turn 1200 85-95
D Free To Turn 3500 93-100

*NOTE: For cars equipped with “Ram Manifold" en-
gines refer to Line Pressure Chart under Service Infor-
mation at the end of this section.

If line pressure is not correct, adjust as follows:

(2) Loosen the lock nut on the regqulator valve ad-
justing screw (Fig. 2).

(3) Turn the adjusting screw clockwise to increase
or counter-clockwise to decrease line pressure.
Line pressure adjustment must be made in D (drive)
position with engine at 1200 R.P.M., with wheel turning
and transmission upshifted into direct speed.

All line pressure adjustments should fall within the

limits specified in the table shown for all other push
button positions.

If line pressure cannot be satisfactorily adjusted,
check ""Service Diagnosis Chart.”

Governor Pressure (See Fig. 18)

(1) Remove the pipe plug from the governor pres-
sure take-off hole located on the lower left side of the
output shaft support (Fig. 1).

(2) Install gauge, Tool C-3292 (100 psi).

*GOVERNOR PRESSURE CHART

Push Engine RPM
Button Std Hi Perf. Governor
Position Rear Wheels Governor Governor Pressure
D Free to Turn  6390-790 690-790 15 psi
D Free to Turn 1250-1510 1680-1860 45 psi

D Free to Turn 2560-2790 2850-3070 75 psi

For cars equipped with “"Ram Mani-
fold’’ engines refer to Governor Pressure
Chart under Service Information at the end
of this section.

If governor pressure doesn't correspond to engine
rpm, check line pressure and the "Service Diagnosis
Chart.”

Lubrication Pressure

(1) Remove the oil cooler line and fitting from the
lubrication pressure hole located on the left side of the
transmission case (Fig. 1).

(2) Install gauge, Tool C-3292 (100 psi). With en-
gine running at 800 rpm in neutral, lubrication pressure
should be approximately 10 to 30 psi.

If the pressure is extremely high (above 50 psi) re-
move the Torque Converter Control valve (Fig. 2) and
inspect for a dirty or sticking valve, or a distorted
spring or regulator valve body.

Fig. 18—Checking Governor Pressure
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Throttle Compensated Pressure

(1) Raise vehicle off floor (wheels free to turn).

(2) Install gauge, Tool C-3292 (100 psi) at throttle
compensated pressure take-off plug. Refer to Figure 2.

(3) Disconnect the bell crank to transmission throttle
linkage at the transmission.

(4) Start engine and place the transmission in 2"
(second) position.

(5) While holding the transmission throttle lever
towards the closed throttle position (against the inter-
nal stop) increase engine speed slowly (using accel-
erator pedal or suitable throttle control fixture) to ap-
proximately 850 rpm to obtain an upshift into Znd
speed.

After the shift takes place, compensated throttle pres-
sure should read 10 to 16 psi.

(8) Move throttle lever (at transmission) slowly
towards full throttle. Compensated throttle pressure
should begin to rise after approximately 5 degrees
movement of the throttle lever. If compensated throttle
pressure rises immediately when the lever is moved,
or if the pressure is above 16 psi but fails to rise after
approximately 5 degrees movement, the throttle pres-
sure should be adjusted.

(7) Before stopping the engine, advance the throttle
control lever (at transmission) slowly and then return
it to closed throttle. Compensated throttle pressure
should rise to approximately 80 to 90 psi and then fall
smoothly without hesitation and should always return
to a consistent reading at closed throttle. Failure to do
this indicates faulty throttle compensated valve or
throttle valve operation. The valve body assembly
should then be thoroughly cleaned and these steps
repeated before continuing with a throttle pressure
adjustment.

Adjusting Throttle Pressure

(1) Shut off the engine.

(2) Drain transmission and remove oil pan.

(3) Loosen the throttle valve lever stop screw nut
and back off the screw approximately 5 turns.

(4) It will be necessary to fabricate a tool to be
used as a gauge to properly reset throttle valve lever
stop screw. Use a piece of drill rod or other similar
stock approximately 3¢ or % inch in diameter. Cut it
off very accurately to a length of .646 inch. Insert this
gauge between the throttle valve lever tang and the
kickdown valve, as shown in Figure 19.

(5) Push in on the kickdown valve, compressing it
against its spring, until it is completely bottomed inside
the valve body.

(6) While force is being exerted to hold valve in
bottomed position, tighten the throttle lever
screw finger tight (do not use wrench) to re-
move all iree play of the throttle valve lever.

Be sure the adjustment is made with the
spring fully compressed and the gauge pin
held squarely in line with the kickdown valve.

Before removing Tool tighten the throttle valve lever
stop screw nut securely.

(7) BReinstall oil pan and {ill transmission to the
proper level.

(8) Repeat throttle compensated pressure check
(Step 4 thru 7) to insure that difficulty has been cor-
rected.

(9) Reinstall throttle linkage and adjust as outlined
under Throttle Linkage Adjustments.

19. SERVICING THE GEARSHIFT CONTROL
UNIT

Removal

(1) Disconnect one battery cable.

(2) Disconnect the back up light switch wire at the
push button control (at rear of instrument panel) and
the illuminating lamp leads.

(3) Remove the screws of push button face plate
and remove the push buttons by pulling it off push
button slide. Remove lamp bulb.

(4) Remove the control housing stud nuts that are
now accessable and remove control and cable from
rear of instrument panel.

(5) Remove hairpin securing control cable to actu-
ator and the screws holding the cable bracket to the
control housing.

Installation

(1) Insert end of cable on actuator and reassemble
hairpin clip. Place cable bracket on control unit and
install screws securely.

SPACER MANUAL VALVE LEVER

- /

.- THROTTLE VALVE LEVER

MANUAL VALVE

1

KICKDOWN VALVE

. B

Fig. 19—Throttle Pressure Adjustment — Valve
Bodies and Transfer Plate Assemblies
Removed to Show Operation
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(2) Caretully guide the unit into position from the
rear of the instrument panel and install the attach-
ing stud nuts from the front side of instrument panel.

(3) Install lamp bulb in push button control and
reinstall push buttons onto control actuator slides. Re-
place face plate.

(4) Connect back-up switch and push button illumi-
nating lamp wires.

20. BACK-UP LIGHT SWITCH REPLACEMENT
(When So Equipped)

Remove the gearshift control housing assembly. The
back-up light switch is fastened to control by four tabs.
Straighten tabs to remove switch. Install replacement
switch and secure to control housing by bending tabs.
Install gearshift control housing and reconnect switch
and lamp wires.

21. PUSH BUTTON UNIT LAMP BULB
REPLACEMENT

The push button illuminating bulb can easily be re-
placed by removing the push button face plate and
removing one or more of the center push buttons.

22. GEARSHIFT CONTROL CABLE
(TRANSMISSION END)

Removal (Fig. 20)

(1) Raise vehicle on hoist and drain two quarts
(approximately) of oil from transmission. CAUTION:
Oil may be hot!

(2) Engage the 1 (low) push button.

(3) Remove control cable adjustment wheel lock
screw.

(4) Remove neutral starter switch, cupped washer
and seal.

(5) With a screw driver, inserted through switch
hole, push gently against upward projecting portion of

38 THROTTLE
» $N OL LEVER
MANUAL & |

CONTROL
CABLE

Fig. 20—Remova|’of thé Gearshift Control Cable

control cable adapter spring and pull outward on cable
and remove cable assembly from transmission case.

Installation (Fig. 12)

(1) Have an assistant engage the (R) button and
hold it firmly engaged until the cable attachment oper-
ation is completed.

(2) Back the adjustment wheel off on the cable
housing (counter-clockwise) until only two or three
threads are showing behind the wheel on the guide.

(3) Lubricate the cable housing with transmission
fluid, insert the cable wire in the adapter, and slide the
cable housing into the case with just enough force to
over come "'0" ring friction and the manual lever assem-
bly bottoms against the reverse detent. Pull out on the
cable to make sure that the adapter spring has engaged
the cable end.

(4) While holding the cable firmly in the bottomed
position, rotate the adjusting wheel to just contact the
case squarely.

(5) Releasing the inward pressure on the cable, ro-
tate the wheel (clockwise) to the hole that will line
up with the case hole, then turn wheel an additional 4
holes clockwise. Install the lockscrew, tightening to
30-50 inch-pounds.

(6) Install the neutral starting switch as outlined in
paragraph 7. Refill transmission with Automatic Trans-
mission Fluid (Type “A" Suffix "A") to proper level.

SERVICING OF COMPONENT PARTS
WITH TRANSMISSION IN VEHICLE

23. SPEEDOMETER PINION

Removal

Disconnect speedometer cable and housing from
drive pinion and sleeve assembly. Remove speedom-
eter pinion and sleeve assembly from transmission ex-
tension. Refer to chart (page 4).

Installation

Install speedometer pinion and sleeve assembly in
transmission extension and tighten to 40 to 45 foot-
pounds torque.

24, NEUTRAL STARTING SWITCH

Removal

Drain approximately three quarts of fluid from trans-
mission by disconnecting filler tube at oil pan con-
nector, (may be necessary to loosen filler tube support
bracket screw). Remove wire at switch and remove
switch.

Installation
Refer to Paragraph 7.
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TRANSMISSION REGULATOR L?

VALVE /i' .

PIECE OF WELDING ROD

Fig. 21—Removing Regulator Valve

53x35A

25. REGULATOR VALVE ASSEMBLY

Removal

Remove transmission requlator valve spring retainer,
gasket, cup, spring and sleeve. Using a mechanical
retriever or a piece of welding rod (94,”) inserted in
end of valve, remove valve, (Fig. 21).

Installation

With assistance of the retrieving tool, place valve in
position and seat properly in regulator valve body.
Install requlator valve spring, sleeve, cup, gasket and
retainer and tighten to 50 foot-pounds torque. Check
line pressure and adjust if necessary.

26. TORQUE CONVERTER CONTROL VALVE
ASSEMBLY

Removal

Remove the torque converter control valve spring
retainer, gasket and spring. Using a mechanical re-
triever or a piece of welding rod (%) inserted in end
of valve, remove valve.

Installation
With the assistance of the retrieving tool, place valve

in position and seat properly in regulator valve body.
Install torque converter control valve spring, gasket,
and retainer, and tighten to 40 foot-pounds torque.

27. OIL PAN

Removal

The oil pan may be removed by disconnecting the
filler tube and draining the oil from the transmission.
Remove screws and drop the oil pan.

Installation
Using a new gasket, install the oil pan and tighten

bolts to 12 to 17 foot-pounds torque. Reconnect filler
tube and refill transmission with Automatic Transmis-
sion Fluid (Type “A" — Suffix “A""). Refer to Lubrica-
tion Section.

28. VALVE BODY AND TRANSFER PLATE
ASSEMBLY OR ACCUMULATOR PISTON

Removal

(1) Engage R (reverse) push button and remove
oil pan.

(2) Disconnect throttle linkage and remove throttle
valve lever and washer.

(3) Remove manual control lever to cable adapter
stud nut.

(4) Remove oil strainer and transfer plate bolts and
lower valve body and transfer plate assembly. Be care-
ful not to lose the accumulator piston spring and cable
adapter.

Installation

(1) Clean mating surfaces and check for burrs on
both transmission case and valve body transfer plate.

(2) Place manual lever in the reverse position (all
the way in).

(3) Install accumulator piston spring into recess in
top of transfer plate and carefully guide the spring up
into the accumulator piston as the transfer plate and
valve body are placed up against the transmission
case. At the same time index the cable adapter stud
into the manual control lever. Install the transfer plate
bolts and washers (leaving four holes vacant to attach
oil strainer) draw down evenly and torque to 14-16
foot-pounds. Install and tighten the stud nut securely.
Install oil strainer and torque the remaining bolts to
14 to 16 foot-pounds torque.

(4) Instdll the throttle valve lever and washer and
reconnect throttle linkage.

(5) Install oil pan and refill the transmission with
Automatic Transmission Fluid (Type “A"” — Suffix
"A") to proper level.

29. KICKDOWN PISTON

Removal

(1) Remove oil pan and valve body assembly.

(2) Loosen kickdown band adjusting screw lock nut
and back out screw sufficiently to remove anchor and
strut.

(3) Install compressing Tool C-3529 or C-3289 ( mod-
itied ), apply sufficient pressure on kickdown piston rod
guide and remove snap ring.

(4) Remove tool, piston rod guide, piston spring and
rod. Using C-484 pliers, remove the kickdown piston
from transmission case ( Fig. 22). Refer to Kickdown
Piston Inspection, Paragraph 82.

Poly318.com 26



TRANSMISSION 29

) Fig.n 22—Removal and Installation of
Kickdown Piston

Installation

(1) Lubricate piston seal rings and place piston in
position, compress outer ring and start assembly into
case. With piston properly centered so as not to dam-
age rings, tap lightly until piston bottoms in case.

(2) Place kickdown piston rod assembly in piston
and slide piston spring over kickdown piston rod.

(3) Install Tool C-3529 or C-3289 (modified ) on case
and place kickdown piston rod guide over spring, com-
press spring and install snap ring. Remove compress-
ing tool.

(4) Place kickdown band strut into position in band
and lever and compress band end sufficiently to install
anchor over adjusting screw.

(5) Adjust kickdown band as outlined under “Main-
tenance, Adjustments and Tests, Paragraph 8.”

(6) Install valve body assembly and oil pan.

30. OUTPUT SHAFT REAR OIL SEAL

Removal

Fig. 23—Removing Handbrake Drum and
Flange Assembly

\ REAR EXTENSION

60x30 ?

Fig. 24—Removing Output Shaft Rear
Bearing Oil Sedl

(1) Disconnect front universal joint.

(2) Apply hand brake or use wrench Tool C-3281
(Fig. 23) and remove flange nut. Release parking
brake (if applied) and remove hand brake flange and
drum assembly. Use puller Tool C-452, if necessary.

(3) BRemove brake support grease shield spring and
grease shield.

(4) If screw driver or sharp instrument is used in
performing this operation, care must be exercised not
to damage the neoprene sealing surface at bottom of
shield.

Install puller, Tool C-3630 and remove the transmis-
sion output shaft rear bushing oil seal. Fig. 24.

Installation

(1) Using driver, Tool C-3691, install output shaft
rear oil seal (with metal portion of seal facing down
in housing bore) until tool bottoms on extension, as
shown in Fig. 25.

REAR EXTENSION

60x31

Fig. 25—Installing Output Shaft Rear
Bearing Oil Seal
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(2) Install parking support grease shield on exten-
sion housing. Indent on grease shield must match
groove in extension for correct positioning. Also, shield
must be located on extension far enough to permit in-
stallation of spring. Install grease shield spring with
opening in spring toward adjusting sleeve.

(3) Reinstall hand brake flange and drum assem-
bly, washer (convex side toward nut), and nut. Apply
hand brake or use wrench, Tool C-3281, and tighten nut
to 175 foot-pounds torque.

(4) Reconnect front universal joint and torque bolts
to 33-37 foot-pounds torque. Check transmission fluid
level and refill if necessary.

31. EXTENSION HOUSING OR BUSHING

Removal

(1) Drain approximately two quarts of fluid from
transmission.

(2) Disconnect front universal joint.

(3) Remove propeller shaft flange and hand brake
drum assembly, using puller Tool C-452, if necessary.

(4) Disconnect hand brake and speedometer cables.
Remove speedometer drive pinion sleeve assembly.

If output shaft rear bushing is to be re-
placed, the oil seal must be removed at this
point; otherwise, step #5 should not be per-
formed.

(5) Install puller, Tool C-3690, and remove output
shaft oil seal.

(6) Install engine support fixture, Tool C-3487. Re-
fer to Paragraph 26 (10). Adjust fixture to support the
weight of the engine. Raise engine slightly, remove
crossmember to torsion bar bracket bolts. (Rear motor
support and bracket may be left on transmission ex-
tension for transmission repairs or transfered to new
parts after extension housing has been removed).

Remove two screws holding the extension housing

REAR EXTENSION

60x29
Fig. 26—Removing Output Shaft Rear Bushing

REAR EXTENSION =

60x28

Fig. 27—Installing Output Shaft Rear Bushing

to support plate and install guide studs, Tool C-3283 and
then remove the balance of the screws. Due to inter-
ference at the insulator, it will be necessary to back
the lower screw out as the extension is removed. Do
not allow the output shaft support to slide
away from transmission case while extension
is being removed.

Remove extension and brake as one assembly. If
care is used, it i3 not necessary to remove the brake
support and shoe assemblies from extension to replace
output shaft rear bushing.

(7) With the larger end of the extension housing on
a flat surface, use bushing removing driver, Tool C-
3689, and drive bushing out of housing. Refer to Figure
26.

Installation

(1) Place new bushing on driver burnisher, Tool
C-3692, with lubrication hole ih bushing toward end of
tool. Align hole in bushing with lubrication hole in
housing and drive bushing into housing until tool bot-
toms. Refer to Figure 27.

(2) While holding screw of tool (Fig. 28) to prevent
turning, turn nut on tool until burnisher is pulled back
out of bushing to correctly size bushing. Recheck in-
dexing of lubrication hole in bushing with housing.

(3) Use driver, Tool C-3691, and install output shaft
oil seal (with metal portion of seal facing down in
housing bore) until tool bottoms on extension.

(4) Using a new gasket, slide extension assembly
over guide studs in transmission case up against output
shaft support. Do not use sealing raterial on
gasket.

(5) Start extension to case screws. Due to inter-
ference of the insulator, it will be necessary
to start the bottom extension housing to case
screw as the extension is pushed into position
against the support. Remove guide studs and in-
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REAR EXTENSION

60x27
Fig. 28—Burnishing Output Shaft Bushing

stall remaining screws and tighten to 25-30 foot-pounds
torque. Turn output shaft to make sure it turns freely.

(6) Lower transmission and install crossmember
bolts. Remove engine support fixture.

(7) Reconnect parking brake cable. Install speed-
ometer pinion sleeve and tighten to 40-45 foot-pounds
torque and connect cable.

(8) Install propeller shaft flange and drum assem-
bly, washer and nut and tighten to 175 foot-pounds
torque. Connect front universal joint and tighten nuts
t> 33-37 foot-pounds torque.

(9) Refill transmission to proper fluid level.

32. GOVERNOR

Removal

(1) Remove extension assembly as described in pre-
vious section.

(2) Remove governor valve shaft snap ring from
weight end of shaft, and remove shaft and valve (Fig.

GOVERNOR VALVE

ANl S GUIDE STUD

. 56x664A
Fig. 29—Removal and Installation of Governor
Valve Shaft and Valve

GOVERNOR BODY AND SUPPORT

g N 0 4 56x665A
Fig. 30—Removal and Installation of Governor
Body and Support Assembly

(3) Using Tool C-3229, remove governor weight as-
sembly snap ring (large) and remove governor weight.
The primary cause of governor operating failures is
due to improper operation of governor valve which
may be sticking in housing or travel restricted by chips
or other foreign matter. If inspection reveals necessity
for further governor servicing, then remove governor
support locating screw, and remove governor and sup-
port assembly from rear oil pump housing (Fig. 30).
Normal servicing does not require removal of the gov-
ernor body from the governor support. If condition
warrants removal of governor body from gov-.
ernor support, do not tighten governor body
screws when reassembling until governor
body support is located on output shaft.

Installation

(1) Slide governor body and support assembly into
oil pump housing. It will be necessary to compress
seal rings on governor support. Do not force.

(2) Align locating hole in output shaft with hole
in governor support, install set screw and tighten to
60-80 inch-pounds. If governor body had been removed
from support, the four governor body screws should
now be tightened.

(3) Place governor weight assembly (secondary
weight snap ring facing out) into governor body, use
pliers, Tool C-3229, and install snap ring, convex side
facing out.

(4) Slide governor valve over governor valve shaft,
insert shaft and weight into governor weight.and install
snap ring securely, (Fig. 31). Check operation of gov-
ernor weight assembly and valve by turning output
shaft. Both should fall freely in body.

(5) Install transmission extension.

Poly318.com 29



32 TRANSMISSION

SNAP RINGS

:{}a(.__.__\.ﬂp

57x37

Fig. 31—Positioning Governor Valve Shaft
Snap Rings in Grooves

33. REAR OIL PUMP

Removal

(1) Remove transmission extension and governor
assembly as outlined in paragraph 24.

(2) Remove oil pump housing to output shaft sup-
port screws and install guide studs, Tool C-3288. Re-
move pump housing and gear from output shaft. Use
dye (or other suitable material) to mark pump gears
in relation to pump housing face. Do not use scribe.
Oil pump pinion is keyed to output shaft pin-
ion by a small ball. Use care when removing
pinion so as not to lose ball.

Installation

(1) Slide governor support and body assembly into
position in rear oil pump housing. Compress seal
rings as support enters oil pump housing. Do
not force.

(2) Place oil pump pinion ball in ball pocket in out-
put shatft. Place rear oil pump pinion (as marked when
removed) over output shaft and into position aligning
keyway in pinion with ball in shaft.

(3) With rear oil pump gear properly positioned in
ppmp housing (check marking), slide rear oil pump
and governor assemblies over output shaft and guide
studs into position against support. There are two
extra holes in housing which are used for
vents. Make definitely sure you do not at-
tempt to install screws in these holes.

(4) BRemove guide studs, install oil pump housing
to output shaft support screws and tighten to 10-12 foot-
pounds torque. Turn output shaft to make sure pump
gears are free to rotate. If not, remove pump to deter-
mine cause of binding.

(5) Align locating hole in output shaft to locating
screw hole in governor support; install locating screw
and tighten.

Check operation of governor weight assembly and
valve by turning output shaft. Both weights should fall
freely in body.

(6) Install transmission extension.

DISASSEMBLY, INSPECTION AND ASSEMBLY
OF COMPONENT PARTS

34. REMOVAL OF TRANSMISSION FROM
VEHICLE

(1) Disconnect battery.

(2) Engage R (reverse) push button. It will be
necessary for the control cable adapter to be
in this position (for accessibility) when remov-
ing cable from transmission.

(3) Drain transmission and torque converter. When
fluid has drained, replace torque converter drain plug
and tighten.

(4) Disconnect the front universal joint and secure
propeller shaft out of the way.

(5) Remove brake adjusting screw cover plate and
loosen cable clamp bolt on hand brake support. Dis-
engage the ball end of the cable from the operating
lever and remove cable from brake support.

(6) Disconnect speedometer cable and housing at
transmission extension, neutral starter switch wire and
throttle control linkage from throttle lever at transmis-
sion.

(7) Remove the push button control cable adjust-
ment wheel locking screw and neutral starter switch.

(8) Insert a screw driver through the neutral switch
hole, contact the top end of the cable-to-adapter locking
spring, and while releasing the lock, pull out the cable
(Fig. 20).

(9) Disconnect oil cooling lines from transmission.

(10) Install engine support fixture, Tool C-3487. (On
some models it may be necessary to remove the starter
to provide clearance for fixture support ends). Insert
hooks of fixture firmly into holes in side of frame mem-
ber with support ends up against the underside of oil
pan flange.

(11) Adjust fixture to support the weight of the en-
gine. Raise engine slightly, remove crossmember to
torsion bar bracket bolts. CAUTION: When using
Fixture, Tool C-3487, do not lower engine
more than three inches from floor pan to
avoid disrupting the set position of water
hose, and other engine attachments. Rear motor
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support and bracket may be left on transmission ex-
tension during transmission repairs. When it is neces-
sary to replace extension housing, it can then be trans-
ferred on the bench.

(12) Remove the two transmission case to torque
converter housing screws and lockwashers from right
side and install gquide studs, Tool C-3276. With trans-
mission supported, remove the two transmission case
to torque converter housing screws and lockwashers
from left side. Slide transmission straight hack to avoid
damage to the front oil pump driving sleeve, then lower
to the floor.

35. FLUSHING TORQUE CONVERTER

In the event that any part of the transmission has
failed, it will be necessary to flush the torque converter
to insure that fine metallic particles are not later trans-
ferred into the transmission controls.

(1) Using a long spouted can, slowly pour 2 quarts
of new, clean kerosene into the torque converter hub.
Before this can be done, it will be necessary to reach
into the torque converter with a screw driver and turn
the torque converter stator hub counter-clockwise
(large splined hub) by lifting on the right side of the
spline so that one of the %" x %” rectangular slots on
this assembly is visible at the top. Since there is a sec-
ond slot directly below, an adequate opening is pro-
vided for the kerosene (if poured slowly). After the
kerosene is in the torque converter, close the hub open-
ing with masking tape.

(2) Disconnect coil wire to prevent engine from
starting and rotate the converter approximately 10 sec-
onds by cranking the engine.

(3) Drain the converter by removing the drain plug
and masking tape. Realign the stator hub and repeat
the above procedure at least once (or if there is exces-
sive contamination, until the kerosene drained out is
clear). To complete the flushing procedure, rotate the
converter with the drain plug removed. This will re-
move any residual solvent and trapped dirt. Reinstall
the drain plug or plugs.

36. PRECAUTIONS TO OBSERVE DURING
DISASSEMBLY

The following precautions should be observed during
disassembly of transmission: Cleanliness through the
entire disassembly and assembly cannot be over-em-
phasized. Unit should be thoroughly cleaned when re-
moved from vehicle, preferably by steam. When dis-
assembling, each part should be placed in a suitable
solvent, washed, then dried by compressed air. Do
not wipe parts with shop towels. All of the mat-
ing surfaces in the transmission are accurately ma-
chined; therefore, careful handling of parts must be

=)
STAND—TOOL
56x600
Fig. 32—Transmission Assembly Inverted
in Stand

exercised to avoid nicks or burrs.

The use of crocus cloth is permissable where neces-
sary providing it is used carefully. When used on
valves, use extreme care so not to round off the sharp
edges. The sharp edge portion is vitally important ta
this type valve. Sharp edges prevent dirt and foreign
matter from getting between the valve and body, thus
reducing the possibilities of sticking.

When a vehicle has accumulated considerable mi-
leage and it becomes necessary to recondition the trans-
mission, install new seal rings on parts requiring their
usage. The following procedures are based on
the assumption that the unit has been re-
moved from vehicie and prepared for dis-
assemkly.

37. OIL PAN REMOVAL

Attach stand, Tool C-3280, to transmission and invert,
as shown in Figure 32. Remove the oil pan.

38. VALVEBODY AND TRANSFER
PLATE - REMOVAL

(1) Remove throttle valve lever and flat washer.

(2) Remove cable adaptor stud nut.

(3) Remove oil strainer.

(4) BRemove attachment nut from cable adaptor stud
at manual lever and remove adaptor.

Fig. 33—Removal of the Valve Body Assembly

Poly318.com 31



34 TRANSMISSION

FRONT CLUTCH
PISTON RETAINER

||
REAR CLUTCH PISTON
ETAINER ASSEMBLY

56x605A

" Fig. 34—Checking Front Clutch Piston
Retainer Assembly End Clearance

(5) Remove the transfer plate bolts and remove the
valve body assembly from the transmission Figure 33.
Mating surfaces are machined: Use extreme care so as
not to damage these surfaces. Place valve body in
stand, Tool C-3528.

(6) Remove the accumulator piston spring.

39. CHECKING FRONT CLUTCH END
CLEARANCE

Prior to removal of propeller shaft flange and drum
assembly, check end clearance of front clutch piston
retainer assembly.

(1) Install dial indicator, Tool C-3339 as shown in
Figure 34.

(2) To make this check, pry front clutch forward by
carefully inserting screw driver between the front and
rear clutch piston retainers.

(3) Remove screw driver, and with dial indicator
point contacting edge of front clutch retainer, set dial
indicator to zero.

EXTENSION

GUIDE STUD

Fig. 35—~Removal of Extension

SNAP RING

Governor Valve Shaft Snap Ring

(4) Now, pry front clutch piston retainer assembly
rearward against rear clutch, remove screw driver, and
take indicator reading. This clearance should be from
.020” to .050”. If clearance exceeds the specified limit,
particular attention should be paid to the condition of
the input shaft thrust washer when disassembling trans-
mission.

40. PARKING BRAKE ASSEMBLY
REMOVAL

(1) Remove the transmission flange nut and washer.
Use wrench Tool C-3281, to hold brake drum and flange
assembly, see Figure 23.

(2) Attach puller, Tool C-452, if necessary, and re-
move propeller shaft flange and drum assembly. In-
spect lining contact surfaces on brake drum assembly
for scoring and inspect brake lining for wear.

(3) Remove the transmission brake support grease
shield spring.

(4) Remove "“C"” type retainer.

(5) Remove the brake support grease shield from
extension. If a screw driver or sharp instrument is used
in removing this shield, care must be exercised not to
damage the neoprene sealing surface at bottom of
shield. Note the indent on grease shield for correct
positioning on extension.

(8) Using a suitable drift, remove pin which secures
brake shoe anchor in extension housing. Slide balance
of hand brake assembly intact from extension housing.
Inspect spacer (neoprene) on back of support plate
for deterioration and note the steel sleeve used between
neoprene spacer and extension.

41. EXTENSION HOUSING - REMOVAL

(1) Remove speedometer drive pinion and sleeve
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GOVERNOR _——
VALVE SHAFT

56x608 A

Fig. 37—Removal and Installation of
Governor Valve and Shaft

assembly. Nylon gear can be easily damaged if
extension is removed without first removing
the speedometer drive pinion and sleeve as-
sembly.

(2) Inspect the output shaft rear oil seal and re-
move (if necessary) using puller Tool C-3690. If
transmission extension housing oil seal or
bushing are to be replaced, the seal must be
removed at this time before extension housing
is removed from transmission case.

(3) Remove the transmission extension to case bolts
and lockwashers. Install quide studs, Tool C-3283 and
remove extension from output shaft support assembly
by tapping housing lightly with a soft hammer. Hous-
ing may be separated by using a pry bar
against support screw, as shown in Figure 35.
Remove extension gasket.

GOVERNOR
SUPPORT

| ———
GOVERNOR
LOCATING SCREW
56x609 A

Fig. 38—Removal and Installation of
Governor Weight Assembly

56x612A

Fig. 39—Removal and Installation of
Ovutput Shaft Support

42. GOVERNOR AND REAR OIL PUMP
HOUSING - REMOVAL

(1) Using a small screw driver, remove the governor
valve shaft snap ring from the weight assembly end as
shown in Figure 36.

(2) Remove governor valve shaft and valve, Fig-
ure 37.

(3) Using pliers, Tool C-3229, remove governor snap
ring (large), as shown in Figure 38, and remove gov-
ernor weight assembly.

(4) Remove governor locating screw from the gov-
ernor support.

(5) Remove oil pump housing, gear, pinion and
governor assembly from output shaft. Use dye and
mark face of pump gear in relation to pump
housing, for reassembly purposes. DO NOT
SCRIBE. Remove oil pump pinion ball.

43. OUTPUT SHAFT SUPPORT - REMOVAL

(1) Slide the output shaft rear support assembly and
gasket from transmission case, as shown in Figure 39.
If rear support is stuck to transmission case, it can be
loosened by tapping lightly with a soft hammer.

(2) Remove thrust washer from front end of support
plate or output shatt.

(3) Remove guide studs, Tool C-3283 from transmis-
sion case.

44. REMOVING POWER TRAIN UNIT NO. 1
(OUTPUT SHAFT, KICKDOWN PLANET
PINION CARRIER AND INTERMEDIATE
SHAFT ASSEMBLIES)

Remove by sliding unit out rear of transmission case,
Figure 40. Support unit as much as possible, when re-
moving, to prevent damage to seal rings on interme-
diate shaft.
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UNIT NO. 1

56x613

Fig. 40—Removal and Installation of
Unit No. 1

45. REMOVING POWER UNIT NO. 2 (SUN
GEAR, REVERSE PLANET PINION CARRIER,
OVERRUNNING CLUTCH AND REAR
CLUTCH ASSEMBLIES)

(1) Loosen lock nuts on low-reverse and kickdown
band adjusting screws, and back adjusting screws out
2 to 3 turns.

(2) Remove the three intermediate support locating
bolts and lockwashers (two outside of case and one
inside ). When removing unit, identify locating hole in
the intermediate support to correspond with the thread-
ed locating hole inside of case for installation purposes.
Figure 41.

Keep unit centered as much as possible to prevent
binding of intermediate support, and remove assembly
from transmission case, as shown in Figure 42. Remove
front clutch and sun gear thrust washer.

46. REMOVING UNIT NO. 3 (FRONT CLUTCH
PISTON RETAINER AND INPUT SHAFT
ASSEMBLIES)

Keep unit centered as much as possible, and remove

£
156x814 A

Fig. 41—Removal and Installation of
Intermediate Support Locating Screw

UNIT NO. 2

56x615A
Fig. 42—Removal of Unit No. 2

from transmission case, as shown in Figure 43. Use ex-
treme care when removing to prevent damage to seal
rings on input shaft and sealing surfaces in reaction
shaft.

47. LOW-REVERSE BAND - REMOVAL

(1) Mark the low-reverse band assembly for instal-
lation purposes: then compress ends of band suffi-
ciently to remove the low-reverse band strut.

(2) Bemove low-reverse band assembly by rotating
band ends through rear opening in transmission case,
as shown in Figure ‘44, and remove low-reverse band
anchor from adjusting screw.

48. KICKDOWN BAND - REMOVAL

(1) Mark band for reassembly purposes. Compress
kickdown band ends sufficiently to remove the kick-
down band strut, see Figure 45 and remove the kick-
down band anchor from adjusting screw.

(2) Remove the kickdown band assembly by rotat-

UNIT NO. 3

56x616A

Fig. 43—Removal and Installation of
Unit No. 3
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ﬁbxéﬁ
Fig. 44—Removal and Installation of
Low-Reverse Band

ing band ends over center support in transmission case,
as shown in Figure 46. Use extreme care when
removing band so as not to damage lining
against edges of transmission case. Both bands
have bonded lining and no attempt should be made
to reline them. The kickdown band is wider and has
different lining material than the low-reverse band.

49. LOW-REVERSE AND KICKDOWN BAND
LEVER ASSEMBLIES - REMOVAL

(1) Remove kickdown and reverse lever shaft stop
plug at rear of transmission case.

(2) Using pliers, remove kickdown and low-reverse
shatt lever spacer (flat).

(3) Thread a guide stud, Tool C-3288, into shaft, and
remove shaft from case, as shown in Figure 47 and re-
move kickdown and low-reverse servo levers.

B, KICKDOWN BAND STRUT

Fig. 45—Removal and Installation of
Kickdown Band Strut

Fig. 46—Removal and Installation of
Kickdown Band

50. LOW-REVERSE SERVO - REMOVAL

(1) Install Tool C-3529 or C-3288 (modified) and
depress the reverse servo piston retainer to permit the
removal of the snap ring with a screwdriver. (Fig. 48).
Remove the snap ring.

(2) Remove tool from case.

(3) Remove retainer spring, and piston assy.

51. KICKDOWN SERVO - REMOVAL

(1) Install Tool C-3529 or C-3289 (modified) and
apply sufficient pressure on the kickdown piston rod
guide to permit the removal of the snap ring. (Fig. 49).
Remove the snap ring.

(2) Remove too!l from case.

(3) Remove piston rod guide, piston spring and
piston rod.

(4) Using pliers, Tool C-484, remove the kickdown
piston from transmission case.

KICKDOWN
BAND LEVER

LOW AND REVERSE
iBAND LEVERL "

: b
GUIDE STUD

ﬁICKDOWN AND
REVERSE
LEVER SHAFT

Fig. 47—Removal and Installation of
Kickdown and Reverse Lever Shaft
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. : 56x622A
Fig. 48—Removal and Installation of Low-

Reverse Servo Piston Spring
Retainer Snap Ring

52. ACCUMULATOR PISTON - REMOVAL

Using the same pliers, remove the accumulator piston
from transmission case, Figure 50.

53. FRONT OIL PUMP - REMOVAL

(1) Remove front oil pump drive sleeve (if in-
stalled ).

(2) Remove the front oil pump screws and washers,
(sealing washers, used under bolts, are made from
aluminum; discard if damaged ).

(3) Remove oil pump housing from transmission
case by tapping housing lightly with a soft hammer.
Figure 51. Using dye, mark pump gears in rela-
tien to face of oil pump housing for reassem-
bly purposes. DO NOT SCRIBE.

SNAP RING

Fig. 49—Removal and Installation of
Kickdown Piston Rod Guide Snap Ring

TOOL

ACCUMULATOR
PISTON

s wo0R626 A

Fig. 50—Removal and Installation of
Accumulator Piston

54. REGULATOR VALVE BODY - REMOVAL

(1) Remove the transmission regulator valve spring
retainer, gasket, cup, spring, sleeve and valve. (Figs.

. ml ¥ 3
FRONT OIL PUMP HOUSING o
‘ , R '56x627 A
Fig. 51—Removal of Front Oil Pump
Housing Assembly

SPRING

Fig. 52—Iic;movu| and Installation of
Regulator Valve Retainer
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.

SLEEVE ; v
GUIDE STUDS

SPRING

J ‘
REGULATOR VALVE BODY

Fig. 53—Removal and installation of

Regulator Valve Spring :
56x628 A

: A
52, 53 and 54). Fig. 55—Removing Regulator Valve Body
(2) BRemove the torque converter valve retainer,
gasket, spring and valve. A mechanical retriever, such
as a piece of welding rod, will aid in removing these FRONT AND REAR 0 TORQUE CONVERTER
valves by inserting it in the end of the valve. PUMP CHECK VALVE o CONTROL VALVE
(3) Install quide studs, Tool C-3288; and using the i, \a

two threaded holes provided in the regulator valve
body, install guide studs, Tool C-3283, as shown in Fig-
ure 55.

(4) Pull requlator valve body off of torque converter
reaction shaft and remove gasket. Regulator valve
body (Fig. 56) is made of aluminum and re-
quires care in handling to avoid damage.

55. TORQUE CONVERTER REACTION SHAFT
REMOVAL

Refer to “Inspection of torque Converter Reaction _ ' j))
Shaft,” Paragraph 49. If inspection reveals it is neces- 56x651 A s RJEGULATOR VALVE
sary to remove torque converter reaction shaft, pro-
ceed in the following manner.

(1) Remove torque converter reaction shaft seal
ring (neoprene).

(2) Remove transmission case to reaction shaft
bolts and washers.

Fig. 56—Regulator Valve Body and Valves

. SPRING SEAT

AL

ADJUSTING SCREW

~

Sy

O

\\\ LOCK NUT
v RETAINER
iy,

T 560629

s, GASKET

VALVE M -
SLEEVE iy Fig. 57—Removal and Installation of
SPRING ‘ @ Torque Converter Reaction Shaft
QY
57x236 A SPRING CUP
Fig. 54—Regulator Valve Assembly (3) Using Tool C-3531 press reaction shaft out of
(Disassembled View) transmission case Figure 57.
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56. PRECAUTIONS TO OBSERVE DURING
DISASSEMBLY, INSPECTION AND
ASSEMBLY OF COMPONENT PARTS

The following precautions should be observed during
assembly of component parts. Where lubrication is re-
quired, use Automatic Transmission Fluid (Type "A"
— Suffix "A"). Do not use sealing materials on
any gasket or mating surface, always use new
gaskets. Torque all bolts and nuts to correct specifi-
cations. Where snap rings are used, always make sure
they are seated properly. If mating parts do not go
together properly, always check reason. Do not force
parts unnecessarily.

57. TORQUE CONVERTER REACTION SHAFT
INSPECTION

Inspect inside of torque converter reaction shaft for
burrs. Inspect splines on shaft for burrs and wear. In-
spect the reaction shaft seal ring (neoprene) for de-
terioration and hardness. Inspect thrust surface for
wear and slight scores. Check inner bronze bushing
for excessive scoring. Bushing is serviced with reaction
shaft assembly. Do not remove the torque con-
verter reaction shaft unless inspection re-
veals it is necessary to do so.

58. TRANSMISSION CASE - INSPECTION

Inspect transmission case for cracks, sand holes, and
stripped threads. Check for burrs on mating surfaces.
Blow compressed air through all passages to make
sure they are open. Check pressure take-off plugs for
tightness.

Using straight edge, Tool C-3335, inspect valve body
mating surface on transmission case for any burrs on
irreqularity in surface. Surfaces should be smooth and
flat.

Inspect servo and accumulator bores for any scores
or scratches. Light scratches may be removed with
crocus cloth. Check requlator valve body mating sur-
tface in front on case for any irreqularities. Disregard
any scratches which may have been caused
by torque converter reaction shaft holt lock
washers.

It is vitally important that band adjusting screws fit
freely into transmission case. When lock nuts are
loose, the adjusting screws must be finger
free. If not, inspect screws and nuts for pulled
threads or foreign material in threads. This
is very important in obtaining proper band
adjustments.

59. TRANSMISSION EXTENSION HOUSING
INSPECTION

Inspect extension for cracks in casting and remove
burrs from gasket surface. Inspect vent (drive type) in
top of extension and make sure it is open and free from
dirt, undercoating, etc. The purpose of this vent is to
facilitate filling and draining. Vent also releases fumes
and air pressure build-up caused by expansion of oil
due to heat. Clean output shaft rear bushing and dry
with compressed air. Inspect bushing for rough spots.
Do not remove bushing from extension unless inspec-
tion reveals it is necessary to do so.

60. OUTPUT SHAFT REAR BUSHING -—
REMOVAL

If it is necessary to remove rear bushing, the output
shaft rear oil seal should have been removed during
disassembly. Refer to Paragraph 33.

(1) With the larger end of the extension housing on
a flat surface, use bushing removing driver, Tool C-
3689, and drive bushing out of housing as shown in
Figure 26.

61. OUTPUT SHAFT REAR BUSHING AND OIL
SEAL INSTALLATION

(1) Place new bushing on driver-burnsher, Tool
C-3692, with lubrication hole in bushing towards end of
tool.

(2) Align hole in bushing with lubrication hole in
top side of extension housing and drive bushing until
tool bottoms, Figure 27.

(3) While holding screw of tool with a wrench to
prevent turning, use another wrench and turn nut on
tool until burnisher of tool is pulled back out of bush-
ing. This operation correctly sizes bushing. Recheck
indexing of lubrication hole in bushing with housing
(Fig. 28).

(4) Using driver, Tool C-3681, install output shaft
rear oil seal (with metal portion of seal facing down
in housing bore) until tool bottoms on extension, as
shown in Figure 25.

62. GOVERNOR DISASSEMBLY AND
INSPECTION

(1) Remove governor shaft snap ring.

(2) BRemove governor secondary weight and spring.
Inspect all parts for burrs and wear. Check secondary
weight for free movement in primary weight by placing
weight in primary weight without the spring. Primary
weight should fall freely when both parts are clean
and dry. Inspect governor weight spring for distortion,
Figure 58.
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Fig. 58—Governor Assembly (Disassembled
View)

(3) Place secondary weight and spring in primary
weight, compress spring and install snap ring, flat side
facing downward against weight. Make sure snap ring
is seated properly.

(4) Remove and inspect the two governor support
seal rings.

(5) Remove the governor body to support bolts and
separate body from support. ( Washers are part of the
bolt and serviced as an assembly).

Mating surfaces are machined and can be easily
damaged. Inspect oil passages and make sure they are
free from dirt or foreign matter. Clean passages with
compressed air. Inspect governor valve and body for
slight scores. Valve should travel freely in gov-
ernor body.

63. REAR OIL PUMP - INSPECTION

Inspect oil pump housing machined surfaces for
nicks and burrs and housing plug for leaks. Inspect oil
pump gears for scoring or pitting. With gears cleaned
and installed in pump housing (as marked) and using
straight edge, Tool C-3335 (and feeler gauge), check
clearance between pump housing face and face of
gears, as shown in Figure 59. Clearance limits are from
.001” to .0025”. The clearance between the outer rotor
and pump housing should be from .004” to .006”.

64. GOVERNOR ASSEMBLY - REASSEMBLY

(1) Lubricate the two governor support seal rings
with Automatic Transmission Fluid (Type “"A" — Suf-
fix “A"), and install on the governor support. Make
sure rings are free to rotate in grooves.

(2) Position governor body and support and install
the four bolts with attached lockwashers. Do not
tighten bolts at this time.

(3) Slide governor support and body assembly into
position in rear oil pump housing. Compress gover-
nor support seal rings with fingers as support
enters oil pump housing. Do not force.

DODGE —-PLYMOUTH

T ToOL

F 53x66
Fig. 59—Checking Clearance between Rear
Pump Body and Gears

65. OUTPUT SHAFT SUPPORT - INSPECTION

Inspect all oil passages in output shaft support for
any obstructions. Remove pressure take-off plugs and
clean passages with compressed air. Check rear oil
pump mating surface for burrs and score marks. Check
for stripped threads in support. Inspect gasket surfaces
for burrs and dirt. Inspect inside bearing surface for
wear and scoring. Inspect output shaft to support plate
thrust washer for tangs being bent or broken. Replace
washer when bronze is worn to the extent that grooves
in face of washer are worn off.

66. DISASSEMBLY, INSPECTION AND
ASSEMBLY OF POWER TRAIN UNITS,
UNIT NC. 1 (OUTPUT SHAFT,
KICKDOWN PLANET PINION CARRIER
AND INTERMEDIATE SHAFT ASSEMBLIES)

Unit can be placed in the propeller flange and brake

,cw‘me-'cp
|

HAND BRAKE »
DRUM

Fig. 60—Using Propeller Shaft Flange
and Brake Drum Assembly (on a
Holding Fixture for Unit No. 1)

Poly318.com 39



42 TRANSMISSION

‘ - 56x633,
Fig. 61—Removal and Instailation of Output
Shaft Drive Housing Snap Ring

drum assembly to aid in disassembly, as shown in
Figure 60.

(1) Using a screw driver, remove output shaft drive
housing snap ring, Figure 61. Refer to Figure 62 and
complete disassembly of unit as follows:

(2) Remove reverse annulus gear (B) from output
shaft assembly (X)),

(3) Remove thrust plate (C) from kickdown planet
pinion carrier (F).

(4) Remove intermediate shaft (D) and kickdown
planet pinion carrier assembly (F) from output shaft
assembly (K)).

(5) Remove output shaft thrust washer (E) located
inside housing.

(8) Remove kickdown planet pinion carrier assem-
bly (F) from intermediate shaft assembly (D). The
kickdown planet pinion carrier assembly
used in this unit is identical to the low-reverse
planet pinion carrier assembly used in Unit
No. 2, but should not be interchanged due to
wear patterns.

A —QUTPUT SHAFT DRIVE HOUSING SNAP RING
B—REVERSE ANNULUS GEAR

C—THRUST PLATE

D —INTERMEDIATE SHAFT

E—QUTPUT SHAFT THRUST WASHER

(7) Remove bronze K/D carrier thrust washer (G).

(8) Remove sun gear roller type thrust washer (H)
from intermediate shaft assembly (D).

(9) With a screw driver, remove kickdown annulus
gear snap ring (1) and separate gear (J) from inter-
mediate shaft assembly (D).

67. OUTPUT SHAFT - INSPECTION

Inspect speedometer drive gear for any nicks or
burrs. Nicks or burrs on gear surface can be removed
with the use of sharp edged stone. Inspect thrust sur-
faces, journals, and inner bushing for scores or exces-
sive wear. Inspect riveting and housing for any cracks
and internal driving lugs for excessive wear or brinnel-
ling. Housing and output shaft are serviced as an as-
sembly.

Inspect interlocking seal rings (L-M) on output shaft
(K) for wear or broken locks, and make sure they turn
freely in the grooves. Do not remove rings unless con-
dition warrants. When replacing rings, use extreme
care so as not to damage interlocking portion of ring.
Make sure all oil passages are open by blowing out
with compressed air. Inspect output shaft and kickdown
carrier thrust washers (E-G) for scratches or excessive
wear. Inspect sun gear (roller type) thrust washer ()
for pitted or cracked rollers.

68. INTERMEDIATE SHAFT ASSEMBLY
INSPECTION

Inspect all bearing and thrust surfaces for scoring or
scratches. Blow compressed air through dll oil pas-
sages; make sure they are open and free of foreign
matter. Inspect the four large (O) and two small (N)
interlocking seal rings for excessive wear, broken ends,
and make sure they rotate freely in the grooves. Inter-
mediate shaft and clutch feed tubes are serviced as an
assembly.

F—KICKDOWN PLANET PINION CARRIER ASSEMBLY
G —KICKDOWN CARRIER THRUST WASHER

H-—SUN GEAR THRUST WASHER

1—KICKDOWN ANNULUS GEAR SNAP RING
J—KICKDOWN ANNULUS GEAR

K — OUTPUT SHAFT ASSEMBLY

L— OUTPUT SHAFT SEAL RING--SMALL
M—OUTPUT SHAFT SEAL RING—LARGE
N_INTERMEDIATE SHAFT SEAL RING - SMALL

O—INTERMEDIATE SHAFT SEAL RING —LARGE 56 x 709 A

Fig. 62—Unit No. 1 (Disassembled View)
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i
Fig. 63—Checking Clearance between
Kickdown Annulus Gear Snap Ring and
Intermediate Shaft Assembly

69. KICKDOWN PLANET PINION CARRIER
ASSEMBLY - INSPECTION

Inspect planet pinion carrier for cracks and pinions
for broken or worn gear teeth. Using a feeler gauge,
check end clearance on individual planet pinion gears,
clearance should be .006” to .017". Inspect pinion shafts
for fit in the carrier and make sure pinions are free to
rotate on shafts (.001 inch max. looseness in hole).
Make sure pinion shaft lock pins are installed and tight.
Do not replace carrier assembly unless in-
spection reveals it is necessary. The planect
pinion carrier and pinions are serviced only

A —SUN GEAR THRUST WASHER

(same as output shaft thrust washer)
B—_SUN GEAR REAR CLUTCH SEAL RING
C—SUN GEAR ASSEMBLY
D —REVERSE BAND SNAP RING
E_REVERSE PLANET PINION CARRIER ASSEMBLY
F—OVER-RUNNING CLUTCH HUB ASSEMBLY
G—-LOW AND REVERSE BAND DRUM

as a complete assembly. Scuifing of the car-
rier does not affect it's operation and the car-
rier should not be replaced for this reason
alene. Inspect kickdown carrier thrust washer (G)
for scratches or excessive wear.

70. REVERSE AND KICKDOWN ANNULUS
GEAR - INSPECTION

Inspect for worn, cracked, or broken gear teeth.

71. UNIT NO. 1 (OUTPUT SHAFT, KICKDOWN
PLANET PINION CARRIER AND
INTERMEDIATE SHAFT ASSEMBLIES —
ASSEMBLY

To aid in the assembly of Unit No. 1, use the propeller
shaft flange and brake drum assembly as a stand.

(1) With output shaft assembly (K) in the upright
position, lubricate output shaft thrust washer (E) with
Automatic Transmission Fluid (Type “A” — Suffix
"“A") and place into position in the housing.

(2) Place kickdown annulus gear (]) in position on
intermediate shaft assembly (D) and install snap ring
(I) (select fit). Using a feeler gauge, check the clear-
ance under the kickdown annulus gear snap ring (Fig.
63). Clearance limits are as close to zero as possible.
Snap rings are available in the following thicknesses:
— .060” to .062” and .064” to .066”. When checking
clearance, support annulus gear on edge of
bench so intermediate shaft will seat properly
in gear. Make sure snap ring seats properly.

(3) Place intermediate shaft assembly (D) in output
shaft housing (K).

E D B C

H—OVER-RUNNING CLUTCH CAM ROLLER SPRING
I—OVER-RUNNING CLUTCH CAM ROLLER
J—INTERMEDIATE SUPPORT AND CAM ASSEMBLY
K—REAR CLUTCH SNAP RING

L—PRESSURE PLATE

M_—DRIVING DISC

N—CLUTCH PLATE

O—PISTON RETURN SPRING SNAP RING
P—RETURN SPRING RETAINER

Q—RETURN SPRING

R—PISTON

S—PISTON SEAL RING—OUTER

T—PISTON SEAL RING—INNER

U—_PISTON RETAINER ASSEMBLY 56 x 710

Fig. 64—Unit No. 2 Disassembled View
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Fig. 65—Removing Rear Clutch Piston
Retainer Assembly from Sun Gear

(4) Place carrier assembly (F) in position in kick-
down annulus gear (]). Make sure thrust washer (G)
remains in position.

(5) Place thrust plate (C) on carrier. Be sure thrust
plate pilot enters bore in pinion carrier.

(6) Place reverse annulus gear (B) in position in
housing (K) and install output shaft drive housing
snap ring. Make sure snap ring seats properly in hous-
mg.

(7) Lubricate and install roller type sun gear thrust
washer (H) over the intermediate shaft and into posi-
tion against the upset flange of the shaft.

72. UNIT NO. 2—(SUN GEAR, REVERSE PLANET
PINION CARRIER, OVERRUNNING
CLUTCH, AND REAR CLUTCH PISTON
RETAINER ASSEMBLIES) - DISASSEMBLY

The letters referred to in the Disassembly, Inspection
and Assembly of the unit pertain to Figure 64.

(1) With unit setting in upright position, remove sun
gear and front clutch thrust washer (A).

(2) Using two screw drivers, inserted between clutch
and intermediate support, remove rear clutch retainer

Fig. 66—Removal and Instcllaﬁén of Sun
Gear (Reverse Planet Pinion Carrier
and Overrunning Clutch Assembly)

=% INTERMEDIATE
5, SUPPORT AND
. CAM ASSY

56x638

Fig. 67—Installation of Tool C-3527 in
Intermediate Support and Cam
Assembly

assembly from sun gear, as shown in Figure 65.

(3) Remove the two rear clutch seal rings (neo
prene) from sun gear and remove the reverse sun gear
from overrunning clutch and reverse planet pinion car-
rier assemblies, Figure 66.

(4) Install gauge, Tool C-3527, in intermediate sup-
port and cam assembly, as shown in Figure 67. Remove
intermediate support and cam assembly from overrun-
ning clutch hub, Figure 68.

(5) Using a screw driver, remove snap ring (D)
from low and reverse band drum assembly (G).

(8) Remove the low and reverse planet pinion car-
rier assembly (E) from reverse band drum.

(7) Remove overrunning clutch hub assembly from

OVERRUNNING

‘§CLUTCH HUB

INTERMEDIATE ™
SUPPORT AND
CAM ASSY

56x639
Fig. 68—Removal and Installation of Intermediate
Support and Cam Assembly
from Overrunning Clutch
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LOW AND REVERSE BAND DRUM
OVERRUN(\“NG CLUTCH HuB

56x640
Fig. 69—Removal and Installation of Over-
running Clutch Hub in Low and
Reverse Band Drum

reverse band drum, Figure 69.

(8) Remove overrunning clutch cam roller springs
(H) and rollers (I) (ten each) by removing gauge,
Tool C-3527, from intermediate support and cam assem-
bly. Have assembly over bench when remov-
ing tool.

73. REAR CLUTCH PISTON RETAINER
ASSEMBLY - DISASSEMBLY

(1) Using screw driver, remove snap ring (large)
from rear cluich piston retainer assembly, (Fig. 70).

(2) Remove rear clutch pressure plate (L) from re-
tainer assembly.

(3) Invert clutch piston retainer assembly and re-

-

Fig. 70—Removal and Installation of Rear
Clutch Piston Retainer Snap Ring

Fig. 71—Removal and Installation of Rear
Clutch Spring Retainer Snap Ring

move the clutch plates (H) and driving discs (M)
from assembly.

(4) Using compressor, Tool C-3575, slightly com-
press the rear clutch piston return spring retainer, as
shown in Figure 71. Use extreme care not to dam-
age piston return spring retainer by com-
pressing the spring too far.

(5) Remove piston return spring retainer snap ring
with parallel jawed snap ring pliers, Tool C-3301.

(6) Release compressor carefully, Tool C-3575, and
remove clutch return spring retainer (P) and spring
(Q) from clutch piston retainer assembly. Spring re-
tainer may require guiding past snap ring
groove as tool is released.

(7) Using a twisting motion, remove the clutch pis-
ton assembly (R) from retainer. Remove the inner and
outer (8. & T.) seal rings from piston.

74. CLUTCH DRIVING DISC AND PLATE
INSPECTION

Inspect driving disc for evidence of burning, glazing
and flaking off of facing material. Check discs by
scratching facings with finger nail; if material collects
under nail, replace all of driving discs. Replace driving
discs if splines have become damaged. Inspect the steel
clutch plates and pressure plate surfaces for evidence
of burning, scoring, or damaged driving lugs; replace
if necessary.

75. PISTON AND SEAL RINGS - INSPECTION

Inspect seal ring surfaces in piston retainer for nicks
or deep scratches. Light scratches will not interfere with
sealing of neoprene rings. Inspect inner and outer pis-
ton seal rings (neoprene) for deterioration, wear, and
hardness. Inspect seal ring groove in piston for nicks
or burmrs.
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Inspect inside bore of the piston for score marks: if
light, remove with crocus cloth; if heavy, replace the
piston. Inspect piston spring, retainer, and snap ring
for distortion.

76. REAR CLUTCH PISTON RETAINER
ASSEMBLY - INSPECTION

Note the ball check in clutch retainer. The purpose
of ball check is to relieve centrifugal oil pressure when
transmission is in neutral or operating in drive (break-
away) and engine speeds are increased; otherwise
clutch may engage. Make sure ball operates freely.

Inspect the band contacting surface for deep scores
and burns, especially if the band lining is worn to the
point where the steel band has been contacting the rear
clutch piston retainer. Do not machine the piston
retainer in a lathe to remove score marks.

Inspect steel clutch plate contacting surfaces for
burtrs or brinnelling. Make sure clutch driving lugs on
steel plates travel freely into retainer. Remove any
metal pickup on hub of retainer.

77. REAR CLUTCH PISTON RETAINER
ASSEMBLY

(1) Lubricate and install inner piston seal ring (T)
on hub of clutch retainer. Make sure that lip of
seal is facing down and seal is properly seat-
ed in groove.

(2) Lubricate and install outer seal ring (S) on
clutch piston (lip of seal toward piston head).

(8) Place piston assembly (R) in clutch retainer
(U) and with a twisting motion, seat piston in bottom
of retainer.

(4) Install piston return spring on hub and position
spring retainer and snap ring on spring.

(5) Using compressor, Tool C-3575, compress the
clutch spring sufficiently to permit the snap ring to
enter the groove in the hub and snap the ring in place
as shown in Figure 71. Piston spring retainer may re-
quire guiding past the clutch hub. Make very sure
the snap ring is properly seated.

(6) Remove compressor, Tool C-3575.

(7) Lubricate all clutch plates and drive discs with
Automatic Fluid (Type "A"” — Suffix “A"). Assemble
by placing one of the rear clutch steel plates in the
clutch retainer followed by a driving disc. Repeat this
procedure until all discs and plates have been installed.

The number of discs and plates vary ac-
ecording to the engine and transmission equip-
ment. The rear clutch pistons are of various
thicknesses. Therefore, the correct piston
must always be used with the number of discs
and plates. As an example, if a five plate piston is

used with a four pack disc and plate combination ex-
cessive slippage of the clutch will result.

(8) Install pressure plate (L) and snap ring (K).
Make sure ring is properly seated.

78. REVERSE SUN GEAR ASSEMBLY
INSPECTION

Inspect gears for cracked or broken teeth. Inspect
steel back bronze type bushing for scoring or excessive
wear. Bushing and reverse sun gear are serviced as an
assembly. Inspect intermediate support bearing surface
of gear for wear and slight scores. Inspect rear clutch
seal ring groove on gear for nicks or burrs. Inspect in-
ner ring sealing area in bore of sun gear for grooves
or scratches.

Inspect thrust area of sun gear for nicks, scratches,
or burrs. Inspect seal rings (neoprene) for deteriora-
tion, wear, nicks, or hardness. Inspect front clutch and
sun gear thrust washer for scratches or excessive wear.

79. INTERMEDIATE SUPPORT AND CAM
ASSEMBLY - INSPECTION

Inspect riveting of cam to intermediate support. In-
spect cam roller surface for brinelling. Inspect roller
spring retaining tabs for being bent or distorted. Inspect
bearing surface on hub for scoring.

Inspect steel back bronze type bushing in hub for
scratches, scoring or excessive wear. Bushing and in-
termediate support are serviced as an assembly. In-
spect overrunning clutch cam rollers for being pitted
or scored. Inspect overrunning cam roller springs for
distortion. Replace if necessary.

80. LOW AND REVERSE PLANET PINION
CARRIER ASSEMBLY - INSPECTION

Inspect planet pinion carrier for cracks and pinions
for broken or worn gear teeth. Using a feeler gauge,
check end clearance on individual planet pinion gears.
Clearance should be .006” to .017".

Inspect pinion shatfts for fit in carrier and make sure
pinions are free to rotate on shafts. Make sure shaft
lock pins are installed and tight. De not replace
carrier assembly unless inspection reveals
it is necessary. The planst pinion carrier and
pinions are serviced only as a complete as-
sembly. Scuffing of the carrier does not affect
its operation and the carrier should not be re-
placed for this reason alone.

81. LOW AND REVERSE BAND DRUM
INSPECTION

Inspect the band contacting surface for deep scratch-
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es and burns, especially if band lining is worn to the
point where steel band has been contacting the drum.
Do not attempt to machine the drum in lathe
to remove score marks. Inspect driving lugs inside
of drum for excessive wear.

82. OVERRUNNING CLUTCH HUB ASSEMBLY
INSPECTION

Inspect cam roller contacting surface for brinelling.
Inspect steel back bronze type bushing in hub for
scratching or scoring and excessive wear. Bushing
and hub are serviced as an assembly.

Inspect lubricating hole and make sure it is free from
foreign matter by cleaning with compresed air. Inspect
reverse band drum snap ring (select fit) for being dis-
torted.

83. UNIT NO. 2 — (SUN GEAR, REVERSE
PLANET PINION CARRIER, OVERRUNNING
CLUTCH AND REAR CLUTCH RETAINER)
ASSEMBLY (FIG. 64)

(1) Install overrunning clutch hub assembly (hub
first) into snap ring side of the low and reverse band
drum, Figure 69.

(2) Place low and reverse planet pinion carrier as-
sembly (E) in position in low and reverse band drum
(G.

(3) With drum supported, select snap ring to give
minimum clearance. Snap rings are available in three
thickness: .060 - .062, .064 - .066, and .068 - .070 inch.

(4) Place Tool C-3527, in position in intermediate
support and cam assembly, and install cam spring and
rollers, as shown in Figure 72. Make definitely sure
that cam springs and rollers are properly
seated against cam: otherwise. damage to
springs will result when overrunning clutch
hub is installed.

OVERRUNNING
CLUTCH

ok 1 .
“OVERRUNNING CLUTCH ROL
o CAM SPRING

Fig. 72—Installation of Overrunning Clutch
Rollers and Springs in Intermediate
Support and Cam Assembly

(5) With intermediate support and cam assembly
resting on bench, lubricate bushing and install low and
reverse band drum assembly over hub.

(6) While holding the two assemblies together, re-
move Tool C-3527. Lubricate bearing surface on re-
verse sun gear and install intermediate support and
planet pinion carrier assembly.

(7) Lubricate the two sun gear rear clutch seal rings
(neoprene) and install on reverse sun gear.

(8) Install rear clutch piston retainer assembly on
reverse sun gear. To prevent personal injury, do
not place fingers under the clutch retainer as-
sembly when installing.

(9) Install the front clutch and sun gear thrust
washer (A). Lubriplate may be used to hold the thrust
washer in position.

84. UNIT NO. 3 — (INPUT SHAFT AND FRONT
CLUTCH PISTON RETAINER ASSEMBLIES)
— DISASSEMBLY

The letters referred to in disassembly, inspection and
reassembly of this unit, pertain to Figure 73.

(1) Remove input shaft fiber thrust washer (A).

(2) Bemove snap ring (B) and lift input shaft (C)
from retainer (R).

(3) Invert retainer (R), remove driving discs (D),
plates (E), pressure plate (F), and hub (G).

(4) Install compressor, Tool C-3575 and compress
spring retainer (I).

(5) Use pliers, Tool C-3301 to remove spring retain-
er snap ring (H).

(8) Slowly release spring presure and remove com-
pressor.

(7) Remove spring retainer (I), spring (J), levers
(L), lever retainer (K), and cushion spring washer
(M), and cushion spring (N) from retainer (R).

(8) With a twisting motion, remove piston (Q)
from retainer (R).

85. INPUT SHAFT REACTION SHAFT AND
FRONT CLUTCH - INSPECTION

Cleaning and Inspection

Clean clutch discs with clean, damp wiping cloths.
Clean metal parts in kerosene, mineral spirits or sim-
ilar solvents. Blow solvent through oil passages with
compressed air until clean.

(1) Inspect input shatt thrust washer (A) for cracks
or excessive wear. Inspect shaft (C) lugs for nicks and
burrs. Splines should be smooth, without scratches,
nicks, or burrs. Bushing should be smooth, free from
scratches and excessive wear. Do not unlock or re-
move rings except for replacement unless con-
dition warrants. Seal rings should have sharp, un-
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58x754

Fig. 73—Front Clutch (Disassembled View)

broken edges and unbroken lock ends. Side clearance
should not exceed .005 inch. The outer surface should
show no evidence of wear.

(2) Do not remove the reaction shaft for inspection.
Inspect splines for nicks, burrs and uneven excessive
wear. Inspect inner bore. Input shaft seal ring contact
area should not be worn. Thrust washer contact area
on end of shaft should be smooth and unmarked.

(83) Inspect driving discs (D) for flaking, glazing.
burning and excessive wear (grooves not evident).
Spline teeth should slide freely on driving disc hub
splines (G). .

(4) Steel clutch plates (E) and pressure plate (F)
should be smooth and lugs should slide freely in pis-
ton retainer (R).

(5) Inspect snap ring (H), spring retainer (1), and
return spring (J) and lever retainer (K for distortion,
breakage and cracks.

.020”-.040"

INSTALL WASHER
WITH CHAMFER
ON THIS SIDE

5GX128

Fig. 74—Cushion Spring Washer Position

(6) Inspect levers (L), cushion spring (N) and
cushion spring washer (M) for wear, distortion or evi-
dence of scoring.

(7) Inspect piston (Q) and piston retainer (R). Re-
move any nicks, burrs or light score marks with crocus
cloth. Check ball in retainer must operate freely. In-
spect piston seal rings (S. and T.) for deterioration,
nicks, distortion, or excessive wear.

86. INPUT SHAFT AND FRONT CLUTCH (UNIT
NO. 3) - ASSEMBLY (FIG. 73)

(1) Lubricate and install new rubber seal ring (T)
in hub groove of retainer (R) with lip of seal toward
rear of retainer.

(2) Lubricate and install new outer seal ring (S) on
piston (Q) with lip of seal toward rear of piston.

(3) Using a twisting motion, seat the piston in bot-
tom of retainer.

(4) Place cushion spring (N) on piston with cup-
ped (concave) side toward piston.

LEVER RETAINER CLUTCH

RETAINER
CUSHION
SPRING

P/
"/ PISTON
58x753

LEVER

Fig. 75—Installing Piston Levers
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(5) Place cushion spring washer (M) on cushion
spring with chamfer up, toward front on assembly (Fig.
74).

(6) Place lever retainer (K) on piston hub and in-
stall levers (Fig. 75).

(7) Position return spring (J), retainer (I) and snap
ring (H) on retainer hub. Use Tool C-3575 to compress
spring sufficiently to seat snap ring in groove with
pliers C-3301 and then remove compressor. Be very
sure snap ring is properly seated.

(8) Install plate (F) (smooth side up) in retainer
and then install discs (D) and plates (E) alternately.

(9) Check clutch travel (free play for complete dis-
engagement ). Using the truck transmission front clutch
spacer plate, Part Number 1824319, as a special tool,
place the spacer against shoulder in retainer above the
top clutch disc. Clearance between tool and top disc
should be .020" to .040".

Clutch discs are available in three thicknesses: .060
- .063, .073 - .076, and .087 - .090 inch. Usually, it will
only be necessary to replace the top plate to provide
clearance within this range. When proper clearance
is obtained, remove tool.

(10) Install clutch hub (G) and input shaft (C) in
retainer and install snap ring (B).

(11) Install thrust washer (A) over input shaft,
against flange of shaft.

SERVOS, BANDS AND MISCELLANEOUS
INSPECTION

87. BAND - INSPECTION

All letters referred to in inspection of these parts per-
tain to Figure 76. Make visual inspection of bands and
lining for wear and bond to metal. If lining is worn to
the point that grooves are no longer visible, band as-
semblies must be replaced. The lining is bonded to the
band and no attempt should be made to reline them.
Inspect bands for distortion or cracked ends. The re-
verse band is narrower than the kickdown band and
the lining is of a different composition. Therefore, it
should be identified to prevent improper installation.

88. LEVER ASSEMBLIES - INSPECTION (FIG. 76)

Inspect levers (J and K) for being cracked or worn
and make sure they are free to turn on shaft and have
side clearance when installed. Inspect lever shaft (1)
for excessive wear.

89. REVERSE SERVO PISTON ASSEMBLY —
INSPECTION (FIG. 76)

Inspect lever contacting surface on plug (L) for ex-
cessive wear. Remove and inspect reverse servo piston
seal ring (Z) (neoprene) for deterioration and hard-
ness. Inspect seal ring groove for nicks or burrs. Inspect
servo piston return spring (O), retainer (N) and snap
ring (Q) for being distorted.

90. KICKDOWN PISTON ASSEMBLY —
INSPECTION (FIG. 76)

Inspect riveting of kickdown piston rod (T). Also in-
spect guide (R) contacting surface for nicks or burrs.
Inspect seal ring (CC) on guide for wear and make
sure it turns freely in the groove. Check fit of guide
(R) on piston rod. Inspect the three rings (FF, EE, DD)
(two interlocking) on piston for wear or broken locks.
Make sure they turn freely in the groove. It is not neces-
sary to remove rings unless condition warrants. When
replacing new rings, use extreme care so as not to
damage the interlocking portion of the ring. Inspect
kickdown piston (U) for light scores and wear. Inspect
kickdown pisten spring (S) and rod guide snap ring
(M) for being distorted.

91. ACCUMULATOR PISTON AND SPRING —
INSPECTION (FIG. 76)

Inspect the two seal rings (X and Y) (one interlock-
ing) for wear or broken locks and make sure they turn
freely in the grooves. It is not necessary to remove rings
unless condition warrants. When replacing new inter-
locking seal rings, use extreme care so as not to dam-
age interlocking portion of ring. Inspect accumulator
piston (V) for nicks, burrs, and excessive wear. In-
spect the accumulator spring (W) for being distorted.

92. DRIVE SLEEVE - INSPECTION

Inspect the front seal ring (neoprene) for nicks, de-
terioration and hardness. Inspect the interlocking seal
ring for wear or broken locks, and make sure it turns
freely in groove. It is not necessary to remove rings
unless conditions warrant their replacement. Inspect
driving lugs for excessive wear and bearing surface on
outer diameter for nicks, burrs, or deep scratches.

93. FRONT OIL PUMP - INSPECTION AND OIL
SEAL REPLACEMENT

Inspect front oil pump housing outer seal (on cir-
cumference of housing) and front oil seal for deteriora-
tion and hardness. Do not remove front oil seal from
housing unless inspection reveals that it is necessary.
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A—LOW AND REVERSE BAND
B—REVERSE BAND STRUT
C—ANCHOR
D —KICKDOWN BAND
E--KICKDOWN BAND STRUT
F—ANCHOR
G- LEVER SHAFT PLUG
H_LEVER SHAFT SPACER
1—LEVER SHAFT
J—LOW AND REVERSE BAND LEVER
K—KICKDOWN BAND LEVER
L—LOW AND REVERSE SERVO PISTON PLUG
M.—PISTON ROD GUIDE SNAP RING
N—_LOW AND REVERSE SERVO PISTON SPRING RETAINER
O—LOW AND REVERSE SERVO PISTON SPRING
P--LOW AND REVERSE SERVO PISTON
Q—SPRING RETAINER SNAP RING
R—PISTON ROD GUIDE
S—KICKDOWN SERVO PISTON SPRING
T-—PISTON ROD
U—KICKDOWN SERVO PISTON
V. ACCUMULATOR PISTON
W-—-ACCUMULATOR SPRING
X—~PISTON RING —LARGE
Y—PISTON RING —SMALL
Z—LOW AND REVERSE SERVO PISTON RING
AA - PLUG RETAINING RING
BB~—PISTON PLUG SPRING
CC—PISTON ROD GUIDE SEAL RING
DD —PISTON SEAL RING—SMALL
EE—PISTON SEAL RING —MEDIUM
FF—PISTON SEAL RING-—LARGE
GG —BAND ADJUSTING SCREW
HH —ADJUSTING SCREW LOCK NUT
11— TRANSMISSION CASE

56 x 708B

Fig. 76—Servos and Bands (Disassembled View)

To remove oil seal, use a brass drift and drive seal
out of housing. With new seal lip towards rotor bore
(metal portion of seal down), use driver, Tool C-3278
and drive seal until tool bottoms on face of housing, as
shown in Figure 77. Inspect drive sleeve seal ring con-
tacting surface in housing for wear and scratches. In-
spect steel back bronze type bushing in bore for deep
scratches or scoring and excessive wear. (Bushing and
housing are serviced as an assembly). Remove oil
pump rotors and inspect rotor contacting surfaces for
scratches, burrs, or grooving.

Inspect regulator valve body contacting surface on
pump housing face for nicks or burrs. Inspect housing

passages and make definitely sure they are free from
dirt and foreign matter. Clean and install oil pump
gears in housing. Replace gears, as identified when re-
moved, with counterbore in pinion gear facing down.
Using straight edge, Tool C-3335 and feeler gauge
check clearance between pump housing face and face
of rotors, as shown in Figure 78. Clearance limits are
from .001” to .0025". After checking pump gear clear-
ance, lubricate pump rotors with Automatic Transmis-
sion Fluid (Type “A" - Suffix “A").

Measure the tip clearance between the rotor lobes.
The manufacturing limits are .005 to .010 inch. Replace
the rotors if this clearance exceeds .012 inch. Measure
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TOOL

~ FRONT OIL
PUMP HOUSING

53x28

Fig. 77—Installing Front Pump Housing
Oil Seal

the clearance between the outer rotor and pump hous-
ing bore. The manufacturing limits are .008 inch (maxi-
mum ). Replace the rotors or pump housing if this clear-
ance exceeds .010 inch.

94.REGULATOR VALVE BODY AND VALVES
INSPECTION

Place body and valves in pan containing a ¢lean sol-
vent, wash thoroughly, and dry with compressed air.
Inspect the reaction seal ring surface in bore for
scratches, nicks, or burrs. Inspect both valves for free
movement in valve body; they should fall in and out
of bores when both the valves and body are dry. Cro-
cus cloth may be used to polish valves providing care
is exercised not to round the sharp edge portion of the
valves. The sharp edge portion is vitally important to
this type of valve, it helps to prevent dirt and foreign
matter from getting between the valve and body, thus
reducing the possibilities of sticking.

Check dll fluid passages for obstructions and inspect
all mating surfaces for burrs and distortion. If requlator
valve body should have a slight nick or raised portion
on mating surfaces, it may be removed by using a sur-
face plate and No. 400 or finer, grit wet or dry sand
paper. Inspect front and rear pump check valve for
proper seating on both surfaces. If necessary to re-
move valve, use a pair of long nose pliers.

Check regulator valve spring seat (snap ring). After
the valves and regulator valve body have been thor-
oughly cleaned and inspected the valves should be
reinstalled in body, (Fig. 56). Place assembly on a
clean surface and cover with a paper towel (lint free)
until ready for installation. Inspect requlator valve and

torque converter control valve springs for distortion.
Check requlator valve spring sleeve and cup for burrs.
Check adjusting screw and locknut in retainer for free-
ness and pulled threads.

ASSEMBLY OF UNITS
IN TRANSMISSION CASE

95. TORQUE CONVERTER REACTION SHAFT
— INSTALLATION

If the torque converter reaction shaft was removed,
reinstall it as follows:

(1) Using heat lamps, steam or hot water, heat front
of transmission case to approximately 170 to 190 de-
grees F. (very hot when touched by fingers). If steam
or hot water are used, be sure case and passage ways
are all thoroughly dried out with compressed air.

(2) Install guide studs, Tool C-3283, in front face of
reaction shaft flange. Lubricate portion of reaction shaft
that presses into case and then position into front of
transmission case so that guide studs in shaft align
with threaded holes in case.

(8) Using Tool C-3531, press reaction shaft into
place, as shown in Figure 57. Remove the guide studs
and install the bolts and washers. Draw bolts down
evenly to prevent any possible misalignment of shaft in
case and tighten to 30-35 foot-pounds torque.

(4) Lubricate torque converter reaction shaft seal
(neoprene) and install on shaft.

96. REGULATOR VALVE BODY —
INSTALLATION

(1) Install guide studs, Tool C-3288, as shown in Fig-
ure 55.

(2) Install requlator valve body gasket over guide
studs into position on transmission case and with a

56x650

Fig. 78—Checking Clearance between Front
Pump Body and Gears
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56x652 weid VALVE BODY
Fig. 79—Installing Front Oil Pump Assembly

rotating motion install torque converter and regulator
valves into the requlator valve body (centering tool
hole in ends of valves goes towards outside ). Be sure
front and rear pump check valve is in proper position
in regulator valve body. Fig. 56.

(3) With (neoprene) seal ring in position on reac-
tion shaft slide regulator valve body over shaft and
guide studs into position against case.

97. FRONT OIL PUMP ASSEMBLY
INSTALLATION

(1) With inner and outer seals lubricated and pump
rotors in position in housing (Fig. 79) (counterbore in
pinion gear facing down as identified when removed ),
place oil pump housing over studs and slide into posi-
tion.

(2) Start the bolts and aluminum sealing washers
oand draw down evenly until housing is seated into

Fig. 80—Installing Front Oil Pump Drive, Sleeve

transmission case. Remove the guide studs and instail
the remaining bolts and washers and tighten to 14-16
foot-pounds or torque. Improper tightening of
these bolts may cause pump gears to bind.

(3) Lubricate front pump drive sleeve. With a slight

rotating back and forth motion install sleeve (smooth
bearing surface first) being sure the drive lugs engage
in the oil pump inner rotor and can be rotated freely,
Fig. 80. The main body of driving sleeve should
be flush with oil pump housing when proper-
ly installed and the neoprene seal ring will
not be visible. If rotors do not turn freely, re-
move the pump and check for foreign matter
between pump rotors and housing. Fig. 81.

(4) Install the torque converter control valve spring,

retainer and gasket and tighten to 35-40 foot-pounds
torque.

(5) Reinstall requlator valve spring, sleeve, cup,

gasket and retainer (with adjusting screw and lock
nut installed) and torque to 45-50 foot-pounds.

98. KICKDOWN PISTON - INSTALLATION

(1) Lubricate piston seal rings and install on kick-

down piston.

(2) Compress outer ring and start assembly into

SEAL RING

DRIVE SLEEVE .

Fig. 81—Front Pump Drive Sleeve Installation —
Incorrect Installation (Top View) L Correct
Installation (Bottom View)
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. 3t 56x625A
Fig. 82—Removal and Installation of
Kickdown Piston Rod Guide and Spring

case. With piston properly centered so as not to dam-
age rings, tap lightly until piston bottoms in case.

(3) Place kickdown piston rod assembly in piston
and slide piston spring over kickdown piston rod.

(4) Install Tool C-3529 or C-3289 (meodified) on
case and place kickdown piston rod guide over spring
while guiding piston rod guide, as shown in Figure 82.

(5) Using extreme care, compress the kickdown
piston spring to the point that the piston rod guide seal
ring slightly binds on case and then work seal ring
into position by gradually compressing spring, install
" snap ring and loosen compression portion of tool.

99. LOW - REVERSE SERVO PISTON —
INSTALLATION

(1) Lubricate the low-reverse servo piston seal ring
and install on piston (lip of seal facing top end of pis-
ton). Install cushion spring and plug into piston and
secure with snap ring.

(2) Install piston assembly into transmission case
then place reverse servo piston spring over piston and
position spring retainer over spring. Using compressing
tool for reverse servo piston installation, compress
spring sufficiently to install snap ring. Spring re-
tainer may require guiding into case, Fig. 83.

(3) Remove compressing tool.

100. KICKDOWN BAND — INSTALLATION

(1) Install the kickdown band assembly in same
position as marked upon disassembly, by rotating band
ends over center support in transmission case, as
shown in Figure 46. Use extreme care when in-
stalling bands to prevent damage to lining
on edges of transmission case.

(2) Install anchor on kickdown band adjusting
screw.

101. LOW - REVERSE BAND - INSTALLATION

(1) Install anchor on reverse band adjusting screw.

(2) Install band by rotating ends through rear open-
ing in case, in same position as marked upon disas-
sembly, as shown in Figure 44.

102. LOW - REVERSE AND KICKDOWN BAND
LEVER ASSEMBLIES AND STRUTS —
INSTALLATION

(1) Place levers in position in case as shown in Fig-
ure 47.

(2) Remove guide stud, Tool C-3288 from threaded
end of shaft and install in case to hold levers, followed
by spacer (flat) and plug. Tighten plug securely.

(3) Position kickdown band anchor over ddjusting
screw, compress band and install kickdown band strut.

(4) Position low-reverse band anchor over adjust-
ing screw, compress band and with the aid of a screw-
driver, install strut.

103. UNIT NO. 3 - (FRONT CLUTCH & INPUT
SHAFT ASSEMBLIES) - INSTALLATION

If when transmission was disassembled, the end
clearance was found to be incorrect, correction can be
made at this time by selection of proper input shaft
thrust washer. To accomplish this, use a micrometer
and measure the thickness of the thrust washer which
was removed. Then, select a thicker or thinner washer
to give proper clearance. Thrust washers are available
in the following thicknesses:

Thickness Color
115" to 117" Natural
.097” to .099" Red
.078” to .080" Black
.059” to .061" Orange

SPRi

Fig. 83—Compressing Low and Reverse Servo
Spring and Retainer
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IDENTIFIED LOCATING
HOLE IN INTERMEDIATE
SUPPORT < gl

THREADED LOCATING HOLE

Fig. 84—Installing Unit No. 2

(1) Select the proper thickness thrust washer and
position it on input shaft.

(2) With input shaft seal rings lubricated, start unit
through rear of transmission case, as shown in Figure
43. By supporting and keeping unit centered as much
as possible, guide through bands and reaction shaft
into position.

104. UNIT NO. 2 - (SUN GEAR, REVERSE
PLANET PINION CARRIER, OVERRUNNING
CLUTCH AND REAR CLUTCH ASSEMBLIES)
INSTALLATION

(1) Start unit through rear of transmission case.

(2) Align identified locating hole in intermediate
support with threaded locating hole inside of transmis-
sion case, Fig. 84.

THRUST WASHER

OlL GROOVE

(3) By supporting and keeping unit centered as
much as possible, guide it through bands until it con-
tacts the hub of the front clutch. While pushing in on
assembly, rock sun gear to engage clutch plates or
rear clutch on hub of front clutch.

While rocking sun gear, make sure unit
does not bind on bands or in intermediate sup-
port. Do not use excessive force when install-
ing this unit so as to prevent damage to clutch
discs in rear clutch. A drift may be used to
assist in alignment of intermediate locating
holes.

(4) Instdll the intermediate support locating bolts
and lockwashers and tighten to 25-30 foot-pounds tor-
que. Check input shaft and sun gear for free rotation.

105. UNIT NO. 1 - (OUTPUT SHAFT,
KICKDOWN PLANET PINION CARRIER,
AND INTERMEDIATE SHAFT ASSEMBLIES)
INSTALLATION

Be sure reverse sun gear thrust washer (roller type)
is in position on the intermediate shaft.

(1) Install planet pinion carrier anti-scuff plate into
position (pilot flange goes into inside bore of kickdown
planet pinion carrier) against planet pinion housing
and lubricate plate, seal rings and bearing surface on
intermediate shaft.

(2) Place intermediate shaft in sun gear, as shown
in Figure 40. Keeping unit centered as much as possible
and while slowly- turning output shaft, slide into posi-
tion (large seal ring on output shaft must be flush with
rear of transmission case ).

Use extreme care when installing to pre-
vent damage to seal rings on intermediate
shaft.The application of lubriplate on the rings, will
aid in assembly.

§axi30

Fig. 85—Installing Thrust Washer on Output Shaft Support
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106. OUTPUT SHAFT SUPPORT —
INSTALLATION

(1) Position output shaft support thrust washer with
the four tabs spaced between the webs on the front side
of the output shaft support. Rotate the washer to find
the location that will provide a minimum amount of
rotation, Fig. 85. Lubriplate may be used to hold washer
in place.

(2) With guide studs, Tool C-3283, installed in rear
of transmission case, place output shaft support gasket
over guide studs and into position on rear of case.

(3) Lubricate output shaft seal rings. Install support
over shaft and guide studs and position against trans-
mission case, Fig. 39. Install one screw finger tight to
hold the support in place. Use care when install-
ing support so as not to damage ring sealing
surfaces.

107. REAR OIL PUMP AND GOVERNOR
ASSEMBLIES - INSTALLATION

The oil pump gears were marked upon dis-
assembly for ease of identification and should
be reassembled in the same manner.

(1) Place rear oil pump pinion ball in ball pocket
in output shaft.

(2) Lubricate rear oil pump drive pinion, place over
output shaft and slide into position aligning keyway
in pinion with ball in shaft, as shown in Figure 86.

(3) Lubricate rear oil pump gear and position in
pump housing, rounded edge down.

(4) Slide rear oil pump and governor assemblies
over output shaft and position against support, as
shown in Figure 87. There are two extra holes in
housing which are used for vents. Make def-

,“REAR OIL_PUMP PINION BALL
A REAR OIL PUMP PINION KEY

REAR OIL PUMP_PINION g

B

e

Fig. 86—Removal and Installation of
Rear Oil Pump Pinion

OUTPUT SHAFT

GOVERNOR AND REAR OlL
PUMP HOUSING ASSEMBLIES

56x611 A

Fig. 87—Removal and Installation of
Governor and Rear Oil Pump
Housing Assemblies

initely sure that no attempt is made to install
bolts in these holes. Check each threaded
hole before installing bolts.

(5) Install the rear oil pump housing to output shaft
support bolts. These special bolts do not require
washers. Draw bolts down evenly and torque to
10-12 foot-pounds torque. Rfter bolts have been
properly torqued, turn output shaft to make
sure pump gears are free to rotate. If not, dis-
assemble pump to determine cause.

108. GOVERNOR WEIGHTS AND VALVE
ASSEMBLY - INSTALLATION

(1) Align locating hole in output shaft to locating
bolt hole in governor support and install locating bolt,
tighten to 60-80 inch-pounds torque. If governor body
has been removed, tighten the four governor body
screws.

(2) Dry governor weight assembly and valve with
compressed air, but do not lubricate when assembling.
Place governor weight assembly (secondary weight
snap ring facing out) into governor body (Fig. 88). and
using pliers, Tool C-3229, install snap ring (Fig. 38)
beveled side outward.

(3) Place the governor valve (small end up) on
governor shaft, slide assembly into governor body
through the output shaft and governor weight assembly
(Fig. 37); at the same time positioning valve in body
and then install the governor valve shaft snap ring
(weight assembly end), (Fig. 36). Make very sure
snap rings on both ends of the governor valve
shaft fit securely. Rfter snap ring installation,
apply sufficient pressure to both ends of the
valve shait to force snap rings to outer por-
tion of snap ring grooves. Check operation of
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Fig. 88—Removal and Installation of
Governor Weight Assembly

governor weight assembly and valve by turn-
ing output shaft. Both should fall freely in
governor body.

109. TRANSMISSION EXTENSION
INSTALLATION

(1) Install new transmission extension gasket over
guide studs and into position against output shaft sup-
port. Do not use any sealing material on gask-
ets.

(2) Place extension housing over output shaft and
guide studs and slide into position against support
being careful not to damage rear oil seal or bushing.
Install the extension to case bolts and lockwashers and
tighten to 25-30 foot-pounds torque. Afiter these bolts
have been properly terqued, turn output
shaft to make sure it turns freely.

(3) Install speedometer drive pinion and sleeve as-
sembly in transmission extension and tighten to 40-45
foot-pounds torque.

110. PARKING BRAKE - INSTALLATION

(1) Install anchor and retaining pin in the exten-
sion housing.

(2) Install the brake support spacer (neoprene) in
position on back of brake support and spacer sleeve
in center of support. Slide hand brake assembly (in-
tact) over rear of extension and anchor pin. Make sure
spacer sleeve remains in center of support.

(3) Install brake support grease shield on extension
housing.

Indent in shield is for correct positioning on
extension. Shield must be located on exten-
sion far enough to permit installation of
spring.

(4) Install the brake support grease shield spring
(opening in spring toward adjusting sleeve). Make
sure spring is properly seated in groove.

(5) Slide the brake shoe return spring behind the
grease shield spring and hook into position, as shown
in Figure 89.

(6) Install “C” type brake anchor washer.

(7) Install propeller shaft flange and drum assem-
bly, washer and nut. While holding flange with Tool
C-3281, tighten to 175 foot-pounds torque.

111. RECHECKING FRONT CLUTCH END
CLEARANCE

Prior to installing the valve bodies and transfer plate
assembly, recheck front clutch end clearance using
dial indicator, Tool C-3339, as shown in Figure 34.

(1) Install dial indicator and pry clutch forward by
carefully inserting screwdriver between the front and
rear clutch.

(2) Remove screwdriver and with point of dial in-
dicator, contacting edge of front clutch retainer, set in-
dicator to zero.

(3) Pry front clutch assembly rearward against rear
clutch and take indicator reading. This clearance
should be from .020" to .050".

If the clearance is not within these limits, then trans-
mission will have to be partially disassembled to al-
low an input shaft thrust washer of proper thickness to
be installed by the following additional steps:

(4) Remove the bolts from transmission extension
and install guide studs, Tool C-3283.

(5) As a complete assembly, remove the hand
brake, extension, output shaft support and Unit No. 1,
as shown in Figure 90. Support assemblies as
much as possible when removing to prevent
damaging seal rings on intermediate shaft.
Refer to "Power Train Units - Removal’’. Unit
No. 2 and Unit No. 3.

BRAKE SHOE ANCHOR PIN BRAKE ANCHOR WASHER

OlL SEAL

BRAKE SHOE OPERATING

BRAKE SUPPORT LEVER LINK

GREASE SHIELD'

BRAKE SUPPORT GREASE

BRAKE SHOE ASSEMBLY SHIELD SPRING

BRAKE SUPPORT

BRAKE SHOE
RETURN SPRING

CABLE GUIDE CLAMP
BRACKET ASSEMBLY

> BRAKE SHOE ADJUSTING SCREW
BRAKE SHOE ADJUSTING SLEEVE

BRAKE SHOE ADJUSTING NUT 33x38

Fig. 89—Interna! Expanding Hand Brake
(Drum Removed)
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uAND BRAKE ASSY.

GASKET

P ,,
/GUIDE sTups & ¥

UNIT No. 1

S

EXTENSION 7

OUTPUT SHAFT SUPPORT 56x656 A

Fig. 90—Removal of Output Shaft Support,
Extension, Handbrake Assembly and

Unit No. 1 as an assembly

(6) Using a micrometer, measure the thickness of
the input shaft thrust washer and select a washer that
will provide correct clearance. Thrust washers are
available in the following thicknesses:

Thickness Color
1157 to (1177 Natural
097" to .099” Red
.078" to .080" Black
.059” to .061" Orange

(7) Reinstall power train units. Refer to "“Power
Train Units — Installation”; Unit No. 3 and Unit No. 2.

(8) Install hand brake assembly, extension, output
shaft support and Unit No. 1 in one assembly as re-
moved, following the procedure as described in the
installation of Unit No. 1.

(9) Install the extension housing bolts and lock-
washers (remove guide studs and replace with re-
maining bolts and lockwashers) and then tighten all
extension housing bolts to 25-30 foot-pounds torque.

(10) Rotate output shaft to make sure it turns freely
and then recheck front clutch end clearance.

112. BAND ADJUSTMENTS

Since both band assemblies have been removed, it
is very important that the hand brake drum is turned
in a clockwise and counter-clockwise direction to cen-
ter bands on retainers prior to making band adjust-
ments.

Low-Reverse (Rear) Band
Refer to "Maintenance Adjustments Test”, Para-

graph 8.
Kickdown (Front) Band

Refer to “Maintenance, Adjustments and Tests:; Par-
graph 8.

Fig. 91—installing Cable Adapter

113. ACCUMULATOR PISTON - INSTALLATION

(1) Lubricate piston seal rings and place accumula-
tor into position in transmission case. Compress outer
seal ring and tap lightly into transmission case and
then place accumulator piston spring down into ac-
cumulator piston.

114. VALVE BODY AND TRANSFER PLATE
ASSEMBLY - INSTALLATION

(1) Check mating surfaces of valve body assembly
for cleanliness. Place manual lever in the reverse pos-
ition (all the way in).

(2) Using a suitable guide, such as a piece of weld-
ing rod, inserted through the push button cable open-
ing in the transmission case, slide the cable adapter
over the end of the guide, as shown in Figure 91, with

OlL STRAINER

: — . W 60x25
Fig. 92—Installing Oil Strainer on Valve
Body and Transfer Plate Assembly

Poly318.com 55



58 TRANSMISSION

the adapter attaching stud facing toward the bottom
of the transmission case.

(3) Place the valve body and transfer plate assem-
bly into position on transmission case, and at the same
time guiding the cable adapter stud into the hole in the
manual control lever. Fig. 33.

(4) Install the cable adapter stud nut and tighten
securely.

(5) Install the transfer plate bolts (leaving four
holes vacant to attach oil strainer), draw down evenly
and torque to 14-16 foot-pounds.

(6) With the sealing washers on ends of strainer
tubes, place strainer in position on the transfer plate,
install remaining bolts and torque to 14-16 foot-pounds,
Fig. 92.

(7) Install neutral starter switch and sealing wash-
er and torque to 15-20 foot-pounds. Make sure manual
lever contacts switch plunger when in neutral position.

115. OIL PAN - INSTALLATION

Use a new gasket, install the oil pan and tighten
bolts to 12-17 foot-pounds torque. Do not overtighten as
a leak at the gasket may result due to possible distor-
tion of flange of pan.

116. INSTALLING TRANSMISSION IN VEHICLE

(1) Install guide studs, Tool C-3276 in the two trans-
mission mounting holes in right side of torque conver-
ter housing.

(2) With front oil pump drive sleeve lubricated, in-
stall, making sure driving lugs are properly engaged
with oil pump pinion. Main portion of drive sleeve
will be flush with front of pump housing when
properly installed (Fig. 81).

(3) Note position of driving lugs inside torque con-
verter hub, then position front oil pump drive sleeve
on transmission accordingly, to aid in proper engage-
ment when transmission is installed.

(4) Slide transmission over guide studs and into
position and against converter housing. Make sure
driving lugs on front oil pump drive sleeve properly
engage the torque converter. To avoid damage to
front oil pump, do not attempt to use trans-
mission to torque converter housing screws to
bring transmission and housing together. If
oil pump drive sleeve and input shaft have
been properly aligned, the ftransmission
should slide into position relatively easy. Do
not force.

(5) Install two transmission case to torque conver-
ter housing screws and lockwashers in left side, do not
tighten. Remove guide studs and install the two trans-
mission case to housing screws and lockwashers in

right side, then draw the four down evenly and tighten
to specifications.

(6) Place crossmember into position and install the
crossmember to torsion bar bracket bolts. Tighten to
specifications. Lower engine and at the same time align
mounting bolts in insulator bracket with the holes in
the rear spring mount plate. Install nuts and lockwash-
ers, tighten to specifications.

(7) Remove support fixture, Tool C-3487 from side
of frame member.

(8) Install radiator oil cooling lines. Connect neu-
tral starting switch wire to switch. Install oil pan filler
tube nut and tighten to specifications. Connect speed-
ometer cable in housing extension. Engage ball end of
hand brake cable in operating lever and tighten cable
clamp bolt. Install adjusting brake screw cover plate
on hand brake support. Connect front universal joint
and tighten nuts to 37 foot-pounds torque. Install starter
(if removed).

(9) Connect throttle control linkage to throttle lever
on transmission. Install push button control cable in
adapter making sure spring lock engages cable. Adjust
manual control cable. Refer to Paragraph 6. Tighten
cable adjustable mounting bracket nut securely. Lower
vehicle and connect battery. Refill transmission with
Automatic Transmission Fluid (Type ‘A" Suffix “A’").
Adjust throttle linkage (Paragraph 9).

RECONDITIONED VALVE BODY
AND TRANSFER PLATE ASSEMBLIES

117. VALVE BODY - REMOVAL FROM
TRANSFER PLATE AND DISASSEMBLY

To facilitate the reassembly of the valve body it is
suggested that the valves, springs and plugs removed
from one side of the valve body be kept separate from
the parts removed from the other portion of the valve
body. The parts used in this new one piece valve body
are not interchangeable with those formerly used in
the three-piece valve body.

(1) Place valve body and transfer plate assembly
in stand, Tool C-3528, with the operating lever shafts
in the downward position, as shown in Figure 93.
Never clamp any portion of any valve body
assembly in a vise or use force when remov-
ing or installing valves and plugs.

(2) Remove the blocker valve retainer, plate block-
er valve and spring, Fig. 94.

(3) Remove the cross recess screws that hold the
transfer plate, valve body and valve body cover to-
gether. All screws are of equal length. When the last
screw is removed, the valve body should be
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TRANSFER PLATE

VALVE BODY | |
PLATE -

%VAI.VE BODY

60x26

Fig. 93—Valve Body and Transfer Plate
Assembly in Stand

held and lowered cautiously to prevent loss
of any of the six ball check valves. Observe the
location of these balls and then remove the balls. All
check valve balls are the same size. Fig. 95.

(4) Remove the shuttle valve and governor plug
cover plate (&) (larger of the two covers). Refer to
Fig. 96.

(5) Remove the shuttle valve plug (B) and shuttle
valve spring (C). Remove the snap ring (J) and slide
out shuttle valve (1).

(6) Remove the 1-2 relay valve spring (D) and 1-2
relay valve (E).

(7) Bemove 1-2 (F) and 2-3 (G) shift valve gover-
nor plugs.

(8) Remove the shift valve cover plate (L). Hold
cover plate while releasing the spring tension
to prevent possible loss of springs while cover
is removed. Refer to Fig. 97.

BLOCKER VALVE

BLOCKER VALVE
SPRING

THROTTLE LEVER
STOP SCREW

MANUAL VALVE
OPERATING
LEVER

Fig. 94—Removal and Installation of
Bleaker Valve

Fig. 95—Location of Check Valve Balls
In Valve Body

(9) Remove 1-2 (M) and 2-3 (N) shift valve springs
and valves (O-P).

(10) Remove the throttle compensating spring (O)
and valve (R).

(11) Remove throttle valve cover plate (S), throttle
valve (T), throttle valve spring (U), kickdown valve
(V) and detent (W).

For general cleaning purposes it is not usually nec-
essary to disassemble and remove the manual valve,
manual valve lever, throttle operating lever, or the
manual valve lever detent ball and spring. However,
it it is deemed advisable to remove these parts, perform
the following additional steps:

(12) Remove the throttle control lever shaft snap
ring and while holding the manual valve operating
lever detent ball against the spring to prevent loss of
ball and spring, slide out throttle and manual valve
levers. Remove detent ball and spring, Fig. 94.

(13) Carefully slide manual valve out of valve
body.

(14) Remove blocker valve plate, spring and valve
Fig. 94.

118. VALVE BODY, VALVE BODY PLATE AND
TRANSFER PLATE - CLEANING AND
INSPECTION

Place all parts in clean solvent, wash thoroughly and
dry with compressed air. Make definitely sure all
passages are free from obstructions. When inspecting,
also check for porous castings. Inspect all mating sur-
faces for burrs, nicks and grooves. Small ones may be
removed with very fine wet or dry sand paper (400
grit); otherwise, damaged parts must be replaced. Us-
ing straight edge, Tool C-3335, check all mating sur-
faces for distortion.

Using a pen light, inspect bores in valve body for
score marks, pits, and irreqularities. Inspect all springs
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60x5

Fig. 96—Shuttle and Relay Valve Side of
Valve Body

. Shuttle Valve and Governor
Plug Cover

. Shuttle Valve Plug

. Shuttle Valve Spring

. 1.2 Relay Valve Spring

. 1-2 Relay Valve

mODOw »

for distortion and collapsed coils. Inspect all valves and
plugs for burrs, nicks, and scores. Small ones may be
removed with crocus cloth providing extreme care is
used not to round off the sharp edge portion
of valve. The sharp edge portion is vitally important
to this type valve as it helps to prevent dirt and foreign
matter from getting between valves and body, thus re-
ducing possibilities of sticking. Check valves and plugs
for free operation in bores; they must fall freely in
bores when clean and dry.

Inspect the valve body plate for nicks, scratches, or
burrs; and make sure metering holes are open. Inspect
transfer plate for porosity. Inspect machined surfaces
for nicks and burrs.

The throttle operating lever stop sctew should be in-
spected for being loose or worn. Be sure lock nut is
tight. This screw should never be removed or
its position changed. It is pre-set and controls
the base throttle pressure setting. Should it
become loose it will require readjustment
with a special service tool. Refer to Paragraph
of this manual for adjustment procedure.

Inspect the manual and throttle valve operating lev-

F. 1-2 Shift Valve Governor Plug
G. 2-3 Shift Valve Governor Plug
H. Manval Valve

1. Shuttle Valve

J. Shyttle Valve Snap Ring

K. Valve Body

ers and shafts for being bent, worn, or the levers loose
on their shafts. If bent or worn they should be replaced.
If levers are loose on shafts, they may be silver sol-
dered only, otherwise replaced.

All valves should be installed dry and with a rotat-
ing motion.

119. VALVE BODY, VALVE BODY PLATE AND
TRANSFER PLATE - ASSEMBLY

(1) While holding the valve body, with the oil pas-
sage ways facing downward, insert the manual valve
operating lever detent spring into the valve body re-
cess followed by the detent ball. Hold ball against the
spring with fingers to prevent loss.

(2) Slide throttle lever shaft up through valve body
with smallest cam contacting the end of throttle lever
stop screw, as shown in Figure 94.

(3) While continuing to hold detent ball against
spring, slide manual operating lever down over throt-
tle valve shaft at the same time index the arm on the
lever into the end groove of the manual valve. The
detent notches in lever should slide down against the
detent ball.
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Fig. 97—Shift and Throttle Valve Side of Valve Body

. Shift Valve Cover Plate

. 1.2 Shift Valve Spring

. 2-3 Shift Valve Spring

. 1-2 Shift Valve

. 2-3 Shift Valve

. Throttle Compensating
Valve Spring

Pv0ZZ~

(4) Reinstall snap ring over throttle lever shait. Ro-
tate manual lever to see that detent and valve operate
freely.

(5) Refer to Figure 97. Slide kickdown detent (W)
(counterbored end first) over machined end of kick-
down valve (V), and then slide assembly (W-V), de-
tent end first, into valve body. Install throttle valve
spring (U) into valve body followed by throttle valve
(T), spring pilot end first. Install throttle valve cover
plate (8) and torque screws to 25-30 inch pounds.

(6) Install the 1-2 and 2-3 shift valves (O-P) with
the spring pilot ends pointed outward followed by
springs (M:-N).

(7) Install throttle compensating valve (R) with
spring pilot end outward followed by throttle com-
pensating pressure spring (O).

(8) Install shift valve cover plate (L) and tighten
screws to 25-30 inch pounds torque.

(8) Turn valve body over and refer to Fig. 96. In-
stall shuttle valve (I), small end first into valve body
and install snap ring (J). Snap ring should be replaced
if it does not fit securely.

. Throttle Compensating Valve
. Throttle Vaive Cover

. Throttle Valve

. Throttle Valve Spring

. Kickdown Valve

. Kickdown Valve Detent

£<Cmum

(10) Install shuttle valve spring (SC) followed by
shuttle valve plug (B).

(11) Insert 1-2 relay valve (E), spring pilot end out-
ward, followed by relay valve spring (D) into valve
body.

(12) Install 1-2 and 2-3 shift valve governor plugs
(F-G).

(13) Place shuttle valve and governor plug plate
cover (A) on valve body and tighten screws 25-30 inch
pounds torque.

(14) Place the six ball checks in their respective
positions in the valve body, as shown in Figure 95.

(15) Set transfer plate cover (thin steel plate) over

-stand pilots, Tool C-3528, as shown in Figure 93, fol-

lowed by the transfer plate so that all screw holes line
up.

(16) With all ball check valves in place, position
the valve body up against the transfer plate and cover,
aligning the screw holes and install the attaching
screws and washers. Tighten all screws evenly to 25-
30 inch pounds torque.
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(17) Insert reverse blocker valve spring into top of
transter plate, as shown in Figure 94, followed by
blocker valve. Slot in lower portion of blocker valve
must index with bar of transtfer plate cover so that valve
can be depressed flush with top of transfer plate.

(18 Position blocker valve cover plate over block-
er valve so that all openings in the transfer plate are
completely covered and tighten screws to 25-30 inch

pounds. If this plate is incorrectly positioned
leakage at the one passage way will result in
a loss in governor pressure. A higher speed
reverse blocker valve locknut or no blocker
action at all would then be encountered. This
leakage could also cause a higher speed up-
shift pattern.

Torque-Flite Transmission—Ram Manifold Engines

General Information

The following information will acquaint the service
technician with the procedures that differ from the
standard Torque-Flite transmission and the one used
on cars equipped with the ram manifold.

Disassembly, inspection, and assembly procedures
are the same. However there is a difference in line
pressure, governor pressure, planet pinion carrier, and
throttle linkage adjustment.

Line Pressure

The line pressure is increased from 80 to 105 psi
(Refer to ram manifold line pressure chart). In order to
achieve this change a heavier requlator valve spring
is used.

LINE PRESSURE CHART
(Ram Manifold Cars Only)

Push Button Rear Wheels Engine Line
Position Speed Pressure
(rpm) (psi)
R Free to Turn 1600 235-275
N —_— 1200 100-110
D (Shifted into Direct) Free to Turn 1200 104 -106
2 Free to Turn 1200 100-110
1 Free to Turn 1200 100-110
D Free to Turn 3500 108-115

Governor Pressure

Governor pressure is also changed. (Refer to ram
manifold governor pressure chart). In this case, the
governor weight assembly incorporates a heavier
spring along with a lighter outer weight.

GOVERNOR PRESSURE CHART
(Ram Manifold Cars Only)

Push Button Rear Wheels Engine  Governor
Position RPM Pressure
D Free to Turn 860 - 970 15
D Free to Turn 1830 - 2100 65
D Free to Turn 2550 - 2800 85

Kickdown and Reverse Planet Pinion Carriers

Due to the increased torque provided by ram induc-
tion, the kickdown and reverse planet pinion carrier
assemblies differ, they embody a planet pinion carrier
that is made of stronger aluminum alloy.

Throttle Linkage
The throttle linkage is designed to conform with the
ram manifold equipped engine. (Refer to Figure 98).
It is very important that the throttle linkage be set
in the following order:

Positioning the Accelerator Shaft

(1) Loosen the adjusting nuts “A" and “B” (accel-
erator shaft to transmission rod and accelerator shaft
to throttle shaft lever rod).

(2) Insert a piece of 314 inch drill rod, 10 inches
long into the accelerator shaft bracket and through hole
in lever.

(3) Now, move the transmission throttle control lever
forward until it stops. Tighten the locknut “A" securely.
This positions the accelerator shaft.

Positioning the Accelerator Pedal

(1) Unsnap the accelerator pedal to shaft rod.

(2) Turn the threaded end of rod either in or out
until a measurement of 115 degrees is obtained between
the floor of car and the flat face of the accelerator
pedal.

(3) This measurement can be made with a pro-
tractor.

(4) After correct measurement has been obtained,
reconnect rod. Remove pin from accelerator shatft
bracket.

Setting the Bellcrank

(1) Loosen locking nuts “C” and “D” (left and
right bank carburetor rods).

(2) Back off the anti-stall adjusting plunger far
enough to allow the bellcrank to be pévoted.

(3) Pivot the bellcrank until a 3] ¢ inch piece of drill
rod 3 inches long can be inserted through the bellcrank
hole and down into the intake manifold.

(4) Check each carburetor to be sure the choke
valves are open; that the fast idle cams are released
and the throttle valves are closed.
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RIGHT BANK CARBURETOR ROD

BELL CRANK

3/16"x3" PIN ADJUSTING LINK

(WELDING ROD)

TOP VIEW
ADJUSTING LINK

© LOCKING TRANSMISSION
BOLT AND NUT ACCELERATOR SHAFT THROTTLE CONTROL LEVER
TO TRANSMISSION ROD KICKDOWN POSITION
ADJUSTING LINK WIDE OPEN
cﬁ ANTI-STALL UNIT “ /THROTTLE POSITION
)
ACCELERATOR SHAFT AND BRACKET NV /
LEFT BANK ¢
CARBURETOR ROD (A) LOCKING NUT 42° of
T ANTI-STAL IDLE POSITION
BELL CRANK ACCELERATOR PEDAL TO SHAFT ROD
ADJUSTING LINK
3/16"x10" PIN (WELDING ROD)
ACCELERATOR SHAFT
TO THROTTLESHAFT LEVER ROD
LOCKING NUT ACCELERATOR SHAFT BRACKET
ACCELERATOR PEDAL
ACCELERATOR PEDAL TO SHAFT ROD
ACCELERATOR SHAFT TO TRANSMISSION ROD
SIDE VIEW
(®) LOCKING NUT
ADJUSTING LINK 60191

Fig. 98—Throttle Linkage — Ram Manifold (Schematic View)

(5) Now, tighten locking nuts “C"” and “D" securely. tle shaft lever rod adjusting link, until stop is obtained.
Remove pin from bellcrank. Tighten locking nut securely.
(6) Push rearward on the accelerator shatft to throt-
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(CONTENTS — Continved)

Par. Page
SPECTFICATION S . . . o — 66
OO LS . . . . e — 67
TORQUE TIGHTENING. . ... ... . . e — 67
TRANSMISSION REMOVAL AND INSTALLATION. ... .......... ... ... ...... e 26 91
SPECIFICATIONS
TYPE. Automatic Three Speed with Torque Converter
TORQUE CONVERTER DIAMETER. . . . ...................... 1034 inches
OIL CAPACITY--TRANSMISSION AND TORQUE CONVERTER 14 pts. Automatic Transmission
Fluid Type “'A’’, Suffix “"A"
COOLING METHOD........ ... ... .. .. Water—Heat Exchanger
LUBRICATION. . ... .. .., Pump (Rotor Type)
CLUTCHES
Number of Front Clutch Plates. . .. ................... ... . 4
Number of Front Clutch Dises. ........................... 4
Number of Rear Clutch Plates. ... . ........ ... ... ........ 2
Number of Rear Clutch Discs. . ... .......... ... .. ..... 3
GEAR RATIOS
I—Low. .. 245to 1
2—Second. .. ... .. .. 14510 1
D—Drive. .. ... .. . lto 1
R—Reverse. ... ... ... ... . ... ... 220to 1
N—Neutral . ... ... .. .
FRONT-REAR PUMPS
TYDe. . Gear (Rotary)
End Clearance....... ... ... . . . .001 to .0025 inch
DRIVE TRAIN END PLAY...... ... ., .024 to .062 inch
CLUTCH PLATE CLEARANCE
Front Clutch. ... .. .. . . . . . .056 to .104 inch
Rear Clutch. .. ... ... ... .. . . .018 to .036 inch
SNAP RINGS
Front and Rear Clutches
Rear Snap Ring (Selective). . ............................ .060 to .062 inch
.068 to .070 inch
.076 to .078 inch
THRUST WASHERS
Output Shaft to Input Shaft (Selective) . .. ................. .052 to .054 inch
(Natural)
.068 to .070 inch
(Red)
.083 to .085 inch
(Black)
Sun Gear Driving Shell . . . . ... ... . .. ... ... ... .. ... .. .060 to .062 inch
Driving Shell (Steel)............ ... ... ... ... ... ........ .034 to .036 inch
Overrunning Clutch Race. . ... ........ ... ... .. ...... .. .060 to .062 inch
Kickdown Annulus Support.............................. .121 t0 . 125 inch
Front ClutchtoRear Clutch. . ........................... .043 to .045 inch
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C452.......

Band Adjusting Screw Lock Nut
Cooler Line Fitting
Converter Drain Plug
Converter Drive Plate to Crankshaft Bolt
Converter Drive Plate to Torque Converter Bolt
Extension to Transmission Case Bolt
Extension to Mounting Bolt
Extension Mounting to Frame Nut
Front Oil Pump Housing to Transmission Case Bolt
Governor Body to Support Screw
Neutral Starter Switch
Oil Pan Bolt. .. .
Qil Pan Drain Plug
Output Shaft Flange Nut
Take-Off Plug. . . ... ... .
Reaction Shaft Support to Front Oil Pump Bolt
Rear Oil Pump Cover Bolt
Transmission to Engine Bolt
Valve Body Screw
Valve Body Bolt
Speedometer Pinion Retainer Screw

Pressure Test

*Inch-Pounds

SPECIAL TOOLS

Puller—Companion Flange
Pliers—Snap Ring
Jack—Transmission
Pliers—Snap Ring
Wrench—Companion Flange Holding
Studs—Pilot
Studs-—Pilot
Gauge-—Low Pressure
Gauge—High Pressure
Straight Edge
Dial Indicator
Compressor—Front Clutch Piston Spring
Stand—Valve Body
Stand—Transmission
Installer and Burnisher—

(Extension Housing Bushing)
Remover—Front Oil Pump

and Reaction Shaft Support

C-3790......

Remover—Output Shaft Oil Seal
Driver—Qutput Shaft Oil Seal
Remover—Extension Housing Bushing
Aligning Tool-—Front Oil Pump
Installer—Front Pump Oil Seal

. .Remover—Front Pump Oil Seal

Assembly Tool—Front Oil Pump to
Reaction Shaft Support

. .Compressor—Rear Clutch Piston Spring

Aligning Sleeve—Rear Oil Pump Cover
Gauge—Throttle Pressure Setting
Protector—OQutput Shaft Oil Seal

Adapter—Transmission

Band Adjuster (Use with C-3380 Torque Wrench)

C-3806......

Fixture—Engine Support

TORQUE REFERENCE

Foot-Pounds

20-25
10-12
10-12
40-70
15-19
25.30
25-30
30-35
14-16
6-8
18-20
13-17
10-15
175
10-12
14-16
14-16
25-30
25*
55*
35-45*
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TROUBLE DIAGNOSIS CHART

OPERATING DIFFICULTY
Shift Abnormalities Response Miscellaneous

ITEMS
TO CHECK

INDEX ITEM

v W

Blows Out Filler Tube

Upshift and 3-2 K.D.
Trans.

Harsh Upshift
and 3-2 K.D.

No
Normal Downshift

Shifts
Slips in Forward

Drive Positions
Slips in Reverse

Only
Grating, Scraping

Noises
Hard to Fill—Oil

Forward Ranges
in R (Reverse)
in N (Neutral)
Drags or

Locks
to Push Start

Harsh Nto D
or Nto R
Delayed
Nto D
Runaway on
Upshift

No K.D. or
Erratically
Slips in All
Positions

No Drive in
Any Position
No Drive in
No Drive
Drives
Buzzing
Noises
Overheats
Impossible
Starter Won't
Energize

Fluid Level o

Throttle Link Adj. ® O

Gearshift Control
Cable Adj. e o ® o

Engine Idle o o

Pressure Checks

Line, Lube, etc. ® & 06|00 & 6|0 0 0 0 0 0 o

Governor

G. K. D. Band Adj. e 6 o o ] e o ®

Low-Reverse

Band Adj. o o o e O e o

Neutral Start. Sw. @

—

Breather [ )

Cooling [ )

Parking Brake Adj. e o o

Qil Strainer [ ) [ ) ]

Valve Body Asb. o(® 606 6 6 6 ¢ 0o & 0 0 O o ® [

Accumulator [ ]

Air Pressure Checks o o & &6 &6 o6 o o o o

O|®|O|Z|&|F|R

K. D. Servo-
Band-Linkage [ I NEN AN | [ o O

L. R. Servo-
Band-Linkage o ® o o O @

Rear Pump

Front Pump o o e O

Front Clutch e O [ ) [ ) ®

Rear Clutch ® [ BN BN ® e O

Planetary Gear Sets

Overrunning Clutch o o o

Converter o ]
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SERVICE DIAGNOSIS

Trouble diagnosis charts have proved to be bene-
ficial in linking operating conditions to their causes.
The chart will enable service personnel to pin point
the transmission component causing the problem.

Before proceeding with any diagnosis checks, make
certain the transmission fluid is up to correct level and
the engine is properly tuned. Also, check the gearshift
control cable and throttle linkage for proper adjust-
ment and possible wear. Never remove a transmission
from a car until all the possible “in car” causes have
been checked for the operating difficulty. In some
cases, the oil pan should be removed to check for dirt,
metal chips, band material, broken band ends, and
burned or scored band contacting surfaces.

The chart has the operating difficulties listed in three
groups. After road testing, match the trouble to its par-

ticular group and to the specific difficulty under that
group. The "Items to Check” are arranged in a logical
diagnosis sequence which should be followed for
quickest results. Capital letter items refer to those op-
erations which may be performed without removing
the transmission. The small letter items refer to those
operations done after removal of transmission from
vehicle.

Corrective procedures for the item listed under
"Items to Check” column are covered in detail later
in this manual. Use the “Index column as a guide and
refer to one of the following sections of this transmis-
sion group.

1. Maintenance, Adjustments and Tests.

2. Servicing Operations — Transmission in Vehicle.

3. Recondition Transmission - Unit out of Vehicle.

TORQUEFLITE SIX

1. DESCRIPTION

The TorqueFlite Six Transmission combines a torque
converter with a fully-automatic 3-speed gear system
(Fig. 1). The torque converter housing and transmis-
sion case are an integral aluminum casting. The trans-
mission consists of two multiple disc clutches, an over-
running clutch, two servos and bands, and two plane-
tary gear sets to provide three forward ratios and a
reverse ratio. The common sun gear of the planetary
gear sets in connected to the front clutch by a driving
shell which is splined to the sun gear and to the front
clutch retainer. The hydraulic system consists of a front
and rear pump, and a single valve body which con-
tains all of the valves except the governor valve.

The torque converter is attached to the crankshatt
through a flexible driving plate. Cooling of the con-
verter is accomplished by circulating the transmission
fluid through an oilto-water type cooler, located in
the radiator lower tank. The torque converter assembly
is a sealed unit which requires no servicing other than
cleaning.

2. OPERATION

The transmission is operated by a gearshift control
unit consisting of five push buttons, identified by R
(reverse), N (neutral), D (drive), 2 (second) and
L (low).

In the drive range, the transmission shifts through
all three gear ratios cutomatically. Shift points are
determined by throttle opening and car speed. If addi-

TRANSMISSION

tional acceleration is desired while in drive range,
the transmission will downshift (depending on vehicle
speed) to second gear or breakaway automatically
when the accelerator pedal is completely depressed.
The intermediate or second position range is used to
operate the transmission in the first two gears only.
This range is suitable for heavy city tratfic where the
driver may desire part throttle second gear operation
for more precise control. It may also be used on long
down grades where additional engine braking is need-
ed. A low or first position range is also available to
keep the transmission in first gear only. This position
provides added handling ease in mountain driving
and exceptional pulling qualities in sand and snow.

3. POWER FLOW

Engine torque is transmitted to the torque converter
then, through the input shaft to the multiple disc
clutches in the transmission. The power flow depends
on the application of the clutches and bands. Refer to
Clutch Engagement and Band Application Chart. A
compound planetary gear system provides neutral,
low, second, drive, and reverse remges. NOTE: All
reference to direction of rotation in the fol-
lowing items is described as viewed from the
front of transmission.

Neutral

When control unit is in the N (neutral) position,
none of the clutches are engaged or bands applied.
Therefore, no power is transmitted to the output shatt.
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FRONT OIL PUMP

4"‘**4«\‘/ FRONT GLUTCH

FRONT CLUTCH BAND
(Kickdown)

INPUT SHAFT
ENGINE CRANKSHAFT

REAR CLUTGCH
FRONT PLANETARY GEAR SET
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« - * REAR OIL PUMP
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Fig. 1—Torqueflite Six Transmission and Torque Converter
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CLUTCH ENGAGEMENT AND
BAND APPLICATION CHART

BUTTON
POSITION
AND DRIVE
CONDITION

FRONT
CLUTCH

REAR
CLUTCH

FRONT
(KICKDOWN)
BAND

REAR
(LOW & REV.)
BAND

OVERRUNNING
CLUTCH

N

NEUTRAL DISENGAGED DISENGAGED

RELEASED RELEASED OVER RUNS

D
DRIVE
(DIRECT)
1.00to 1

ENGAGED ENGAGED

RELEASED RELEASED OVER RUNS

D
DRIVE
(BREAKAWAY)
2.45to 1

DISENGAGED ENGAGED

RELEASED RELEASED HOLDS

D
DRIVE
(KICKDOWN)
1.45 to 1

DISENGAGED ENGAGED

APPLIED RELEASED OVER RUNS

2
SECOND
145t0 1

DISENGAGED ENGAGED

APPLIED RELEASED OVER RUNS

2
SECOND
(KICKDOWN)
24510 1

DISENGAGED ENGAGED

RELEASED RELEASED HOLDS

1
LOW
245to 1

DISENGAGED ENGAGED

RELEASED APPLIED PARTIAL HOLD

1
LOW
(RETARDING)
245to 1

DISENGAGED ENGAGED

RELEASED APPLIED OVER RUNS

R
REVERSE
220to 1

ENGAGED

DISENGAGED

RELEASED APPLIED OVER RUNS

Drive

In D (drive) position, the front and rear clutches are
engaged, while front and rear bands are released (Fig.
2).

With both clutches engaged and both bands re-
leased, the front planetary pinions cannot rotate. There-
fore, the front planetary cage (splined to output shaft)
rotates the output shaft at the same speed as the input
shaft thus obtaining direct drive.

Second

In 2 (second) position, the rear cluich is engaged,
to drive the front annulus gear, pinions and sun gear.
At the same time, the front band is applied, holding
the front clutch, driving shell and sun gear stationary
(Fig. 3).

With rear clutch engaged, the clutch, front annulus
gear and front planetary pinions all rotate clockwise.
The applied front band holds the driving shell and sun
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FRONT

CLUTCH
ENGAGED

........ OUTPUT
SHAFT iAol 1 — . Y 7 O SHAFT
REAR

CLUTCH

ENGAGED 60x824

Fig. 2—Power Flow in D (Drive) Position — Direct

KICKDOWN
BAND

APPLIED

REAR
CLUTCH
ENGAGED G0OXB30

Fig. 3—Power Flow in D (Drive) Position — Second or Kickdown
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gear from turning. Therefore, with sun gear held sta-
tionary, the planet pinions roll (clockwise) around
the sun gear turning the front planetary cage (splined
to output shaft) in the same direction at a reduced

speed.
Low

In L (low) position, the rear clutch is engaged and
drives the front annulus gear, front planetary pinions
and the sun gear. The low and reverse drum and rear
planetary cage are held stationary by the rear band
(Fig. 4).

With rear clutch engaged; the clutch, front annulus
gear, and front planetary pinions all rotate clockwise,
which turns the sun gear counterclockwise. With the
rear planetary cage held stationary, the sun gear (ro-
tating counterclockwise), rotates the rear planet pin-
ions clockwise which turns rear annulus gear (splined
to output shaft) in the same direction at a reduced
speed.

Reverse

In R (reverse) position, the front clutch is engaged
to drive the driving shell and the sun gear. The low
and reverse drum and rear planetary cage are held
stationary by the rear band. (Fig. 5).

With front clutch engaged, the clutch, driving shell
and sun gear all rotate clockwise. With the rear plane-

REAR
CLUTCH
ENGAGED

tary cage held stationary, the sun gear (rotating clock-
wise) rotates rear planet pinions counterclockwise,
which turns the rear annulus gear (splined to output
shaft) in the reverse direction at a reduced speed.

Breakaway

With car standing, engine operating, and the D
(Drive) button depressed, the phase of operation is
known as "breakaway”. Breakaway simply means
that to get the vehicle moving from a standstill, the
lowest forward ratio must be used. Therefore, at this
time, the rear cluich is engaged which drives the front
annulus gear, front planetary pinions and the sun gear.
The rear planetary cage is prevented from turning
counterclockwise by the overrunning clutch (Fig. 6).

NOTE: The operation of the overrunning
clutch can be compared to the ceaster brake
on a bicycle. When reverse torque is applied
to the rear planetary cage, low and reverse
drum, and clutch hub, the clutch rollers are
forced into a wedged contact by the ramps in
the cam thus, holding the planetary cage sta-
tionary. When the reverse torque is removed,
the rollers are released from their wedging
contacts on the ramps, and the overrunning
clutch will coast.

OUTPUT

SHAFT
LOW & REVERSE
BAND
APPLIED GOX83\

Fig. 4—Power Flow in L (Low) Position — Low and Retarding
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ot @ B : 2
INPUT . : : OUTPUT
SHAFT LU | SHAFT

LOW & REVERSE
BAND
APPLIED 60X832

Fig. 5—Power Flow in (Reverse) Position

2.45 130
INPUT a : OouTPUT
SHAFT \ i\ ~ m SHAFT

OVERRUNNING
REAR CLUTCH
CLUTCH HOLDING
GOX833 ENGAGED

Fig. 6—Power Flow in D (Drive) Position — Breakaway
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With the rear clutch engaged; the clutch, front an-
nulus gear and front planetary pinions all rotate clock-
wise, which turns the sun gear counterclockwise. The
sun gear tends to rotate the rear planetary cage and
drum counterclockwise, which is immediately locked
by the overrunning clutch. With the rear planetary
cage held stationary, the sun gear (rotating counter-
clockwise) rotates the rear planet pinions clockwise
which turns rear annulus gear (splined to output shaft)
in the same direction at low range ratio.

Kickdown (Direct Drive to Second)

In kickdown from direct drive “D" (drive) position,
the transmission shifts back to the same power flow
as outlined for “C. Second.” (Fig. 3).

Kickdown (Second to Low)

In kickdown from 2 (second) position, the trans-
mission shifts back to the same power flow as outlined
for “D. Low.” However, at this time, the low and re-
verse drum, and rear planetary cage are held station-
ary by the overrunning clutch instead of the rear band

(Fig. 6).

Retarding

When retarding in L (low) position, the low and
reverse drum, rear planetary cage are held stationary
by the low and reverse band to provide engine braking

(Fig. 4).

4. HYDRAULIC CONTROL SYSTEM

The hydraulic control system has four important
functions to perform.

In a general way, the components of any automatic
control system may be grouped into the following basic
components or units:

The pressure supply system, the clutches and band
servos, the pressure requlating valves and the flow
control valves.

Taking each of these basic components or units in
turn, the control system may be described as follows:

Pressure Supply System (Fig. 7)

Front Pump

Under all normal operating conditions (up to a for-
ward speed of approximately 35 mph) the front pump,
driven at engine speed, provides oil needed for torque
converter pressure, control pressures, and lubrication.

The front pump delivers oil at pressures ranging from
55 psi at closed throttle to 90 psi at wide open throttle.
In reverse, the front pump pressure is increased to
approximately 250 psi in order to handle the high
torque loads imposed during reverse operation.

Rear Pump

The rear pump (smaller than the front pump and
driven by the output shaft) furnishes all of the oil
required by the transmission in normal driving at all
vehicle speeds above approximately 35 mph. The rear
clutch and low-reverse band are applied by the oil
pressure developed by the rear pump when the engine
is started by pushing.

Clutches and Band Servos (Fig. 7)

Front Clutch

The front clutch contains four steel plates and four
discs in order to develop the required capacity. Both
front and rear clutches are engaged to transmit full
engine and converter torque in direct drive. The front
clutch is also engaged to drive the car in reverse.

The front clutch piston is moved hydraulically to
engage the multiple clutch plates and discs, and is
released by means of the clutch piston return spring
when hydraulic pressure is released.

Rear Clutch

The rear clutch contains two steel plates and three
discs and a spring washer type return spring and is
engaged in all forward driving ranges. The rear clutch
is disengaged during reverse operation.

Hydraulic pressure against the rear clutch piston
moves the piston into contact with the spring washer
which multiplies the force to lock the clutch plates to-
gether. The spring washer returns the clutch to "dis-
engaged” position when hydraulic pressure is
released.

Kickdown Servo

The kickdown piston actuates the kickdown band
through the kickdown lever, strut and anchor holding
the front clutch piston retainer, driving shell and sun
gear stationary. The result is a reduced forward ratio
through the front planetary gear set.

The kickdown piston is hydraulically applied by a
variable pressure which is a function of line pressure.
The kickdown piston is released by spring tension or
spring tension with hydraulic pressure depending upon
the operation.

Low-Reverse Servo

The low-reverse servo has two functions which are
performed independently. The low-reverse servo piston
is moved hydraulically to apply the low-reverse band
through the low-reverse band lever, strut, and anchor.
The results are:

To hold the carrier of the rear planetary gear set
stationary while the front clutch (applied) drives the
sun gear. This provides a reverse ratio of 2.20 to 1
through the front planetary gear set.
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To hold the carrier of the rear planetary gear set sta-
tionary while the rear clutch (applied) drives the sun
gear. This provides the 1 (low) range operation at a
ratio of 2.45 to 1 through the front planetary gear set
which may be used for engine braking. Initial engage-
ment for the low-reverse servo (when shifting from
neutral to low or reverse) is softened by compression
of the low-reverse servo cushion spring.

The servo piston is released by a return spring when
the source of apply pressure is discontinued.

Accumulator

An accumulator cushions the clutch engagement
when a forward drive button is pushed in and the ap-
plication of the kickdown band in the upshift from
breakaway to second. It is connected in parallel and
to the passage which supplies line pressure to the ap-
ply side of the kickdown servo.

In neutral and reverse the accumulator piston is held
released by the accumulator spring, there being no
pressure to the piston at these times.

Pressure Regulating Valves (Fig. 7)

Regulator Valve

The requlator valve controls line pressure at a value
dependent on throttle opening, and it ranges from 55
psi at closed throttle to 90 psi at wide open throttle.

For reverse operation, oil must be at a pressure of
230-285 psi. This is accomplished by switching the ef-
fective reaction area of the requlator valve, with the
result that a line pressure of 230-280 psi, applied to the
smaller reaction areaq, is required to overcome the force
of the regulator valve spring.

Torque Converter Conirol Valve

This valve maintains an oil pressure of approximate-
ly 30 psi within the torque converter. When the torque
converter pressure rises to 30 psi, the control valve will
move against the spring load and allow oil to flow
through the cooler then back to the lubrication circuit.
From the cooler, oil is routed through the transmission
lubrication system to lubricate the gear train at ap-
proximately 5 to 25 psi pressure.

Governor Valve

The governor valve assembly transmits a hydraulic
pressure to the transmission which is proportional to
car speed. This governed pressure, in conjunction with
throttle pressure, controls upshift and downshift speeds.
The governor is so mounted on the output shaft that
when the output shaft rotates; the governor weight as-
sembly exerts a centrifugal force on the governor
shaft. The governor shaft transmits this force to the
governor valve. Oil is allowed to flow from the line
pressure port to the governor pressure port, building

up pressure in the governor circuit and against the
valve reaction area sufficient to balance the centrifugal
force of the weight.

The greater the vehicle speed, the greater is the
centrifugal force of the weights, and hence the greater
the governor pressure necessary to balance the centri-
fugal force. If the vehicle speed decreases, the de-
crease in centrifugal force allows the valve to move
out slightly, venting excess oil and bringing the gov-
ernor once more in balance at a lower pressure.

The governor weight assembly is constructed so that
for vehicle speeds under approximately 25 mph, both
weights act as a unit, with the result that small changes
in vehicle speed result in comparatively large changes
in centrifugal force and governor pressure. Above ap-
proximately 25 mph, the primary weight moves out-
ward against the preload of the spring and bottoms
against the snap ring leaving only the secondary
weight active. Small variations in vehicle speed above
approximately 25 mph; therefore, result in only small
variations in governor pressure.

Throttle Valve

The throttle valve assembly transmits a hydraulic
pressure to the tremsmission which is proportional to
the amount of throttle opening. The throttle valve lever
shaft is rotated in proportion to the amount of throttle
opening of the carburetor by a linkage connecting the
throttle valve lever shaft to the car’s throttle linkage.
The throttle valve lever shaft positions the kickdown
valve and throttle valve spring in accordance with the
amount of carburetor throttle opening, the spring being
free (no load) at closed throttle and compressed at
wide open throttle. Therefore, the throttle valve spring
exerts a force on the throttle valve that increases with
carburetor throttle opening.

Throttle pressure will vary with the amount of car-
buretor throttle opening from a value of 0 (zero) pres-
sure at closed throttle to a value of approximately 90
psi at wide open throttle.

Flow Control Valves (Fig. 7)

Front and Rear Pump Check Valves

The front pump check valve is located in the valve
body. The valve is opened when front pump is supply-
ing operating pressure and is closed when rear pump
is supplying the pressure.

The rear pump check valve is located in the transfer
plate. The valve is opened when rear pump is supply-
ing operating pressure and is closed when front pump
is supplying the pressure.

Manual Valive
The manual valve obtains the different tromsmission
drive ranges as selected by the vehicle operator. The
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valve is moved by a cable which is connected to the
push button control unit on the instrument panel. It is
held in these positions by the force of a spring-loaded
detent ball on the valve body.

The manual valve distributes fluid pressure to var-
ious clutches, servos, and other valves to apply clutch-
es and servos automatically, dependent on car speed
and throttle opening.

Reverse Blocker Valve

The reverse blocker valve mechanically blocks the
manual valve from moving into reverse position to pre-
vent accidental reverse engagement above approxi-
mately 10-15 mph. When the reverse button is de-
pressed above this speed the manual valve is stopped
at neutral and the transmission remains in neutral until
another button is depressed. The reverse blocker valve
is activated by governor pressure.

1-2 Shift Valve

The 1-2 shift valve determines whether the transmis-
sion is either in low gear ratio or second gear ratio de-
pending upon whether the valve is in the up-shifted or
down-shifted position. The 1-2 shift valve train consists
of a shift valve, valve spring and a governor plug.

The factors controlling the upshift and downshift of
the 1-2 shift valve are determined by vehicle speed,
governor pressure and throttle pressure.

The 1-2 shift valve is moved to upshift position by
governor pressure acting on the governor plug, when
the governor pressure is high enough to overcome shift
valve spring tension and throttle pressure. The 1-2
shift valve is moved to downshift position by shift valve
spring tension alone at normal closed throttle stops or
by spring and kickdown pressure which overcomes
governor pressure during a forced downsbhift.

2-3 Shift Valve

The 2-3 shift valve automatically shifts the transmis-
sion from second to direct or from direct to second de-
pending on the vehicle operation. This shift valve train
is similar in construction and operation to the 1-2 shift
valve train, in that it is controlled by governor and
throttle pressures and spring force.

Kickdown Valve

The kickdown valve makes possible a forced down-
shift from direct to second - second to breakaway and
direct to breakaway by depressing the acclerator pedal
past the detent “feel” near wide open throttle.

It is desirable to limit the maximum vehicle speed
at which kickdown may be made (approximately 60
mph from drive to second and approximately 30 mph
from drive or second to breakaway ). The throttle pres-
sure actuated kickdown detent plug on the stem of the
kickdown valve, supplies the resistance necessary for

a detent “feel” at kickdown.

Kickdown pressure, when applied to the spring end
of the shift valves is great enough to make the shift
valves downshift against the force of any governor
pressure up to the kickdown limit speeds.

Shuttle Valve and Shuttle Valve Plug

The shuttle valve has two seperate functions and
performs each independently of the other. The first is
that of providing fast release of the kickdown band,
and delayed smooth front clutch engagement when the
driver makes a “lift-foot” upshift from second to direct.

The "liftfoot” upshift is made by accelerating the
vehicle in breakaway or second gear and then return-
ing the accelerator pedal to closed throttle. Without the
shuttle valve, the resulting upshift to direct would con-
sist of a series of lurches, caused first by the braking
effect on the vehicle by the second gear ratio and then
by the harsh engagement of the front clutch.

The second function of the shuttle valve is to regu-
late the application of the kickdown piston when mak-
ing high speed (above approximately 30 mph) kick-
downs. Kickdowns made at low vehicle speeds require
very little time in which to complete the shift due to
the comparatively small change in engine speed be-
tween direct and kickdown gear. The higher the vehicle
speed at which the kickdown is made, the longer is
the time required to make a smooth shift.

5. OPERATING INSTRUCTIONS

Starting the Engine

(1) As a safety precaution, apply parking or foot
brake.

(2) Push the N (neutral) push button all the way in.

(3) Depress accelerator pedal one-third of travel to
insure proper choke operation.

(4) Turn ignition key all the way to the right to
START position. When engine starts, release key and it
will return to ON position.

Push Starting

If the engine fails to start in the normal manner, it
may be started by pushing. Towing the car to
start is not recommended due to the sudden
surge of power when the engine starts.

Turn the ignition on, then push the 1 (low) button
in and depress the accelerator pedal slightly. After
the vehicle has been pushed to a speed of 15 mph,
(approximately ), the transmission will drive the en-
gine.

How to Drive the Car
(1) When starting in extremely cold weather, allow
the engine and transmission to warm up while in N
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(neutral) position. If the engine is cold (engine on
fast idle), apply the foot brake lightly to prevent a
tendency of vehicle to creep when making a push
button selection.

(2) D (drive). All normal forward driving will be
done in this range. The vehicle will have a slight ten-
dency to creep after pushing the button from N (neu-
tral) to D (drive) at idle. This can be prevented by
applying the foot brake lightly. As soon as the accel-
erator is depressed, the vehicle will move forward in
the drive (breakaway) range. Depending on the
amount the accelerator is depressed and vehicle speed,
the transmission will automatically upshift to second.
Depending upon the amount the accelerator is de-
pressed and vehicle speed, the transmission will auto-
matically upshift from second to direct. When slowing
down the vehicle (at closed throttle ), the transmission
will automatically downshift to breakaway at approxi-
mately 10 mph.

(3) The 2 (second) position provides driving char-
acteristics similar to D (drive) - second speed, except
that the transmission will not upshift into direct. As
soon as accelerator is depressed, the vehicle will move
forward in the drive (breakaway) range. Depending
on amount the accelerator is depressed and car speed,
the transmission will automatically upshift into second.
No upshift to direct is possible with the 2 button de-
pressed. The vehicle should not be driven at
speeds exceeding 70 mph with the “2** button
depressed, nor should the '’2’* button be de-
pressed at speeds above 70 mph. If vehicle
speed falls below 8 mph or if the accelerator is com-
pletely depressed, provided vehicle speed is below
30 mph, the transmission will automatically downshift
to breakaway. NOTE: All shift speeds may vary
somewhat due to production tolerances and
rear axle ratios. This is not toe important;
however, the quality of the shifts is very im-
portant. All shifts should be smooth, respon-
sive, and with no noticeable engine runaway.

(4) L (low) provides driving characteristics similar
to D (drive-breakaway) except that the transmission
will not upshift into any other range regardless of
vehicle speed and throttle opening. Te prevent
overspeeding of engine., do net operate ve-
hicle above 40 mph in (low) pesition. Do not
depress 1 (low) or 2 (second) buttons above
70 mph as immediate downshift into second
gear will result. The transmission will not
however shift into low gear if vehicle speed
is above the 3-1 kickdown limit.

(5) R (reverse). Stop the vehicle and with foot
brake lightly applied, push the R (reverse) button in.
(6) Kickdown (forced downshift). At speeds below

3-2, 3-1 kickdown limits shown in Shift Pattern Sum-
mary Chart, after the transmission has upshifted, into
D (drive) or 2 (second), the transmission will cutomat-
ically downshift to the next lowest gear by completely
depressing the accelerator; thereby giving maximum
acceleration for passing or climbing steep grades. The
transmission will aqutomatically upshift to second if
the accelerator is released or speeds shown in Shift
Pattern Summary Chart (wide open throttle 1-2 up-
shift) are reached. In D (drive) range from second
gear, the transmission will automatically upshift into
direct if the accelerator is partially released or if
speeds as shown in Shift Pattern Summary Chart
(wide open throttle 2-3 upshift) are reached.

SHIFT PATTERN SUMMARY CHART
(WITH STANDARD 3.31-1 AXLE)

TIRE SIZE
CONDITION 750x14 800x14
Closed Throttle 1-2 Upshitt 8-11 8-11
Closed Throttle 2-3 Upshift 12-14 12-15
Wide Open Throttle 1-2 Upshift 28-42 29-43
Wide Open Throttle 2-3 Upshift 60-72 61-74
3-2 Kickdown Limit 57-69 58-70
3-1 Kickdown Limit 27-39 27-40
Closed Throttle Downshift 7-10 7-10

Mountain Driving

When driving in the mountains with either heavy
loads or when pulling trailers, the 2 (second) or 1
(low) position should be selected on upgrades which
requires heavy throttle for ¥2 mile or more. Lower ratios
reduces the possibility of overheating the transmission
under these conditions. (1) low position is for service
operation or to obtain better control.

Transmission Inoperative
Tow the vehicle with a rear end pickup or remove
the propeller shaft.

Transmission Operating Properly

The vehicle may be towed safely in N (neutral) at
moderate speeds. For long distance towing (over 100
miles), the propeller shaft should be removed.

GEARSHIFT CONTROL UNIT

The transmission is operated by a gearshift control
unit consisting of five push buttons, identified by R
(reverse), N (neutral), D (drive), 2 (second) and 1
(low).

Mechanical connection between the gearshift con-
trol housing and the transmission manual control valve
is obtained through the use of a single push-pull cable,
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as shown in Figure 8. One end of the wire cable is
secured to the cable actuator in the gearshift control
housing, while the other end enters the transmission
case to engage the manual control valve lever assem-
ly.

Should the R (reverse) button be pushed in, above
approximately 10 mph, it will move the manual con-
trol lever to the neutral position and when car speed
drops below 10 mph, it will again be necessary to re-
engage the R (reverse) push button.

A back-up light switch (when so equipped) is in-
corporated in the gearshift control housing and is op-
erated by the R (reverse) push button slide.

Removal

(1) Disconnect one battery cable.

(2) Disconnect back up light switch wire connectors
at push button control at the rear of instrument panel
and illuminating lamp leads.

(3) Remove the screws of push button face plate
and remove the push buttons by pulling them off push
button slides. Remove lamp bulb.

(4) Remove the control housing stud nuts that are
now accessible and remove control and cable from
rear of instrument panel.

(5) Remove hairpin lock securing control cable to
actuator and the screws holding the cable bracket to
the control housing.

UNLATCHED POSITION

NEUTRAL OPERATING AND
ENGINE STARTING SLIDE

PUSH
BUTTONS

57 x 174A,

LOCK
SPRINGS

OPERATING
SLIDES ,

Installation

(1) Insert end of cable on actuator and reassemble
hairpin clip. Place cable bracket on control unit and
install screws securely.

(2) Caretully guide the unit into position from the
rear of the instrument panel and install the attaching
stud nuts from the front side of instrument panel.

(3) Install lamp bulb in push button control and
reinstall push buttons onto control actuator slides. Re-
place face plate.

(4) Connect back-up switch and push button illum-
inating lamp wires.

6. BACK-UP LIGHT SWITCH REPLACEMENT
(WHEN SO EQUIPPED)

Remove the gearshift control housing assembly. The
back-up light switch is fastened to control by four tabs.
Straighten tabs to remove switch. Install replacement
switch and secure to control housing by bending tabs.
Install gearshift control housing and reconnect switch
and lamp wires.

7. PUSH BUTTON UNIT LAMP
REPLACEMENT

The push button illuminating bulb can easily be re-
placed by .removing the push button face plate and re-
moving one or more of the center push buttons.

LATCHED POSITION

CONTROL CABLE
ACTUATOR

I TO
TRANSMISSION

CONTROL
CABLE

Fig. 8—Typical Gearshift Control Unit (Operation Sketch)
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Fig. 9—Removing Gearshift Control Cable

8. CONTROL CABLE (TRANSMISSION END)
REMOVAL AND INSTALLATION

(1) Raise vehicle on hoist and drain approximately
two quarts of fluid from transmission.
(2) Depress 1 (low) push button to position cable

for removal from transmission.

(3) Disconnect wire from neutral starting switch
and remove switch.

(4) Remove push button control cable to transmis-
sion adjusting wheel lock screw.

(5) Insert screw driver through neutral starting
switch opening (Fig. 9). Push screw driver gently
against upper projecting portion of cable lock-spring,
and pull outward on cable to remove cable from adap-
ter and transmission case.

(86) To install the cable, have an assistant engage
the (R) button and hold it firmly engaged until the
cable attachment operation is completed.

(7) Back the adjustment wheel off on the cable
housing (counter-clockwise) until only two or three
threads are showing behind the wheel on the guide.

(8) Lubricate the cable housing with transmission
fluid, insert cable in transmission case, push inward
on cable making sure lock-spring engages cable. Ad-
just control cable as outlined in “Maintenance, Ad-
justments and Tests,” Paragraph 11.

(9) Refill transmission with Automatic Transmission
Fluid (Type “A" Suffix “A") to proper level.

MAINTENANCE, ADJUSTMENTS

AND

While in the process of making adjustments ond
tests, do not stall test the torque converter. For safety
reasons and because damage to the transmission may
occur, wide open throttle stall operation should be
avoided.

9. LUBRICATION

For lubrication requirements of the TorqueFlite Six
Transmission, refer to Lubrication Group of this man-
ual.

10. FLUID LEAKS

Leaks Repaired With Transmission in Vehicle

Transmission output shaft oil seal. Extension housing
gasket. Speedometer pinion seal and cable seal. Oil
filler tube seal. Oil pan gasket and drain plug gasket.
Gearshift control cable sealed. Throttle shaft seal. Neu-
tral starting switch seal. Oil cooler line fittings and
pressure take-off plugs.

If oil is found inside torque converter housing, deter-
mine whether it is transmission fluid or engine oil.
Check converter drain plugs for tightness.

Leaks at these locations should be corrected, re-

TESTS

gardless of how slight. Correct by tightening loose
screws, nuts or plugs. Where this does not remedy the
situation, replace faulty gaskets, seals, plugs or other
parts as required.

Leaks Requiring Removal of Transmission

Porous transmission case. Sand hole in front oil
pump housing. Front oil pump housing retaining screws
or damaged sealing washers. Front oil pump housing
seal (located on outside diameter of pump housing).
Torque converter assembly and converter impeller
shatft oil seal (located in front pump housing).

Leaks at these locations may be coirected by tighten-
ing loose bolts or replacing damaged or faulty parts.

11. GEARSHIFT CONTROL CABLE
ADJUSTMENT

(1) Raise car on hoist. Have an assistant hold the R
(reverse) button firmly depressed.

(2) Remove the push button control cable adjust-
ment wheel lock screw at the left side of transmission
(Fig. 9).

(3) Back the adjustment wheel off on the cable
guide (turn counter clockwise) until only two or three
threads are showing behind the wheel on the guide.
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CUPPED WASHER

“O” RING

SWITCH

56x228

Fig. 10—Neutral Starting Switch (Disassembled)

IMPORTANT: Check the wheel for firece
turning on the guide; remove any dirt or
burrs in the threads of the cable guide that
may interfere. Lubricate the cable guide
threads with a few drops of transmission flu-
id.

(4) Hold the control cable guide centered in the
hole of the transmission case and apply only enough
inward force (approximately two to three pounds)
to bottom the assembly at the reverse detent. While
holding the cable bottomed, rotate the adjustment
wheel clockwise until it just contacts the case square-
ly.

(5) Turn the wheel clockwise just enough to make
the next adjustment hole in the wheel line up with the
screw hole in the case.

(6) Counting this hole as number one, continue
turning the wheel clockwise until the fifth hole lines
up with the screw hole in the case.

(7) Install the lock screw, tighten to 30-50 inch-
pounds torque.

12. NEUTRAL STARTING SWITCH

Adjustment and Test

(1) With proper control cable adjustment assured,
depress the N (neutral) push button.

(2) Raise vehicle and drain approximately two
quarts of fluid from transmission.

(3) Unscrew neutral starting switch from transmis-
sion case and check to see that switch operating lever
is aligned in center of switch opening in the case.

(4) Place cupped washer and “O" ring over threads
of the switch (Fig. 10), then screw switch into trans-
mission case a few turns.

(5) Connect one lead of a test lamp to battery cur-
rent and the other lead to the switch terminal. Screw
switch into transmission case until the lamp lights,
then tighten switch an additional % to %2 turn.

NOTE: The switch must be tight enough to
prevent oil leakage. If not, add « thin washer
and readjust the switch.

(6) Remove test lamp ond connect wire to the
switch.

(7) Add fluid to transmission to bring up to proper
level.

13. BAND ADJUSTMENTS
Kickdown Band

The kickdown band adjusting screw is located on
the left side of the transmission case near the throttle
lever shaft (Fig. 9).

(1) Loosen the lock nut and back off approximate-
ly five turns. Check adjusting screw for free turning in
the transmission case.

(2) Using wrench, Tool C-3380 with adapter C-3790,
tighten band adjusting screw to a reading of 47-50
inch-pounds torque.

(3) Back off adjusting screw 2% turns. Hold adjust-
ing screw in this position and tighten lock nut to 20-25
foot-pounds torque.

Low and Reverse Band

(1) Raise vehicle, drain transmission fluid and re-
move the oil pan.

(2) Loosen the adjusting screw lock nut and back
off nut approximately five turns (Fig. 11). Check ad-
justing screw for free turning in the lever.

(3) Using Wrench, Tool C-3380 with adapter C-3790,
tighten band adjusting screw to a reading of 47-50 inch-
pounds torque.

LOW AND
REVERSE
BAND

, BOLTS (10)

.. PRESSURE
« ADJUSTMENT

%

60 x 185 SCREW

Fig. 11—Bottom View of Transmission (Pan Removed)
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(4) Back off adjusting screw 5% turns. Hold ad-
justing screw in this position and tighten lock nut to
20-25 foot-pounds torque.

(5) Reinstall oil pan using new gasket. Tighten oil
pan bolts to 13-17 foot-pounds torque.

(6) Fill transmission with Automatic Transmission
Fluid. Refer to Lubrication Group in this manual.

NOTE:
INSULATOR TO BE
ASSEMBLED TO CARB.
LINKAGE BEFORE
INSULATOR INSTALLING SHAFT
INTO INSULATOR

THROTTLE
TORQUE

BELLCRANK TO TRANSMISSION ROD

AUTOMATIC TRANSMISSION

COTTER PIN

14. THROTTLE LINKAGE ADJUSTMENT

(1) With the engine at operating temperature and
carburetor off the fast idle cam, adjust idle speed to
500 rpm, (use tachometer).

(2) Loosen lock nut “A” (Fig. 12), and move the
transmission throttle control lever forward until it stops.
Then tighten lock nut “A" securely.

ACCELERATOR SHAFT
AND BRACKET

2/7'\ COTTER PIN
o~

BELLCRANK FLAT WASHER

~— TO THROTTLE
SHAFT ROD.

1\'//

ACCELERATOR SHAFT
AND BRACKET

ACCELERATOR PEDAL
BALL JOINT TO SHAFT ROD

MANUAL TRANSMISSION

ACCELERATOR PEDAL

ACCELERATOR PEDAL |
TO SHAFT ROD

TRANSMISSION LEVER

60X 834

Fig. 12—Throttle Linkage Adjustments
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Fig. 13—Air Pressure Checks

(3) Adjust a spirit level protractor to 115 degrees,
then place protractor lengthwise on flat face of the ac-
celerator pedal.

(4) With car on level floor, disconnect the acceler-
ator pedal rod and adjust length of rod to center the
bubble in spirit level. After correct pedal angle is ob-
tained, reconnect the pedal rod.

15. AIR PRESSURE CHECKS

The front clutch, rear clutch, kickdown servo, and
low and reverse servo may be checked by applying
air pressure to their respective passage after the valve
body assembly is removed (Fig. 13). To make the com-
plete air pressure checks proceed as follows:

CAUTION: Compressed air supply must be
free of all dirt and moisture.

Front Clutch

Apply air pressure to front clutch passage (Fig. 13)
and listen for a dull “thud” which indicates that the
front clutch is operating. Hold the air pressure on for

a few seconds and check system for excessive oil
leaks.

Rear Clutch

Apply air pressure to the rear clutch passage and
listen for a dull “thud” which indicates that the rear
clutch is operating. Also check for excessive oil leaks.

NOTE: If a dull "thud” cannot be heard in
the clutches, place the finger tips on clutch
housing and again apply air pressure. Move-

ment of the piston can be felt as the clutch is
applied.

Kickdown Servo

Direct air pressure into the kickdown servo “apply”
passage. Operation of the servo is indicated by a
tightening of the front band. Spring tension on the ser-
vo piston should release the band.

Low and Reverse Servo

Direct air pressure into the low and reverse servo
“apply” passage. Operation of the servo is indicated
by a tightening of the rear band. Spring tension on the
servo piston should release the band.

If the clutches and servos operate properly: no up-
shift or erratic shift conditions, indicate that the mal-
functions exists in the control valve body assembly.

Governor

Governor operating failures can generally be di-
agnosed by a road test or hydraulic pressure tests.

16. HYDRAULIC CONTROL PRESSURE
CHECKS

Line Pressure and Front Servo Release Pressure

NOTE: Line pressure and front servo re-
lease pressure checks must be made in D
(drive) position with rear wheels free to turn.
The transmission fluid must be at operating
temperature (150°F to 200°F.).

(1) Install an engine tachometer, raise car on a
hoist and position tachometer so it can be read under
the car.

(2) Connect two 0-100 psi pressure gauges, Tool C-
3292 to pressure take-off-points at top of the accumula-
tor and at the front servo release (Fig. 14).

(3) With control in D (drive) position, speed up
engine slightly until transmission shifts into direct. Re-

"« @ FILER
FRONT SERVO RELEASE - @ TUBE

et 60x372

Fig. 14—Pressure Test Locations (Right Sidé of Case)
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duce engine speed slowly to 800 rpm. Line pressure at
this time (800 rpm) must be 52-60 psi, and front servo
release pressure should be 45 psi or greater.

(4) Disconnect throttle linkage from transmission
throttle lever and hold transmission throttle lever at the
detent position. Increase engine speed to 3500 rpm
with transmission in direct, line pressure should be
90-96 psi and front servo release pressure should be
80 psi or greater. NOTE: The transmission should
not be operated with engine speeds in excess
of 1500 rpm without opening the transmission
throttle lever. If line pressure is not 52-60 psi at 800
rpm, adjust the pressure as outlined in Paragraph 17.
Do not adjust the line pressure to correct
reading at 3500 rpm.

NOTE: If front servo release pressures are
less than pressures specified and line pres-
sures are within limits, there is excessive
leakage in the front clutch and/or front servo
circuits.

Lubrication Pressures

The lubrication pressure check should be made at
the same time that line pressure and front servo re-
lease pressure are checked.

(1) Install a “tee” fitting between the cooler return
line fitting and fitting hole in transmission case at rear
of left side of transmission (Fig. 15). Connect a 0-100
psi pressure gauge, Tool C-3292 to the "tee” fitting.

(2) At 800 engine rpm, with throttle closed and
transmission in direct, lubrication pressure should be
5-25 psi.

Rear Servo Apply Pressure
(1) Connect a 0-300 psi pressure gauge, Tool C-3293
to apply pressure take-off point at rear servo (Fig. 14).
(2) With transmission control in R (reverse) posi-
tion and the engine speed set at 1600 rpm, the reverse

LUBRICATION
PRESSURE
{COOLER

RETURN

FITTING)

REAR SERVO
APPLY

VERNOR
PRESSURE

60x374}

Fig. 15—Pressure Test Locations (Rear End of Case)

ADJUSTING
NUT

ADJUSTING
SCREW

kY
. \N\% 60x379

Fig. 16—Line Pressure Adjustment

servo apply pressure should be 230-280 psi.

Governor Pressure
(1) Connect a 0-100 psi pressure gauge, Tool C-3292
to the governor pressure take-off point, located at lower
left rear corner of extension mounting flange (Fig. 15).
(2) Governor pressures should fall within the limits
given in the following chart:

GOVERNOR PRESSURE CHART

Engine Speed Pressure Limits

320 RPM 24 PSI
1000 RPM 28-32 PSI
1400 RPM 40-45 PSI
2800 RPM 73-83 PSI

If governor pressures are incorrect at the given en-
gines speeds, the governor valve and/or weights are
probably sticking.

Throttle Pressure

No provisions are made to check throttle pressure.
However, if throttle pressure adjustment is made prop-
erly as outlined in Paragraph 17, the pressure is as-
sumed to be correct.

17. HYDRAULIC CONTROL PRESSURE
ADJUSTMENTS

Line Pressure

If line pressure is not correct, it will be necessary to
remove the valve body assembly to perform the ad-
justment. Refer to Paragraph 25.

The standard adjustment is 12%;, inches, measured
from the valve body to inner edge of the adjusting nut
(Fig. 16). However, due to manufacturing tolerances,
the adjustment can be varied to obtain the specified
line pressure.

The adjusting screw may be turned with an Allen
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drum flange.

(2) Hold brake drum flange with Tool C-3281, and
remove retaining nut and washer (Fig. 19).

(3) Attach puller, Tool C-452 (if necessary ) and re-
move drum and flange assembly.

(4) Remove brake shoe adjusting nut cover plate
and loosen cable guide clamp bolt on brake support
(Fig. 20). Disengage ball end of cable from operating
lever and remove cable from the brake support.

(5) Remove the brake support grease shield spring,
and remove grease shield (Fig. 20). Be careful not to
damage the neoprene sealing surface at bottom of
shield during removal.

(6) Using a suitable drift, remove lock pin that se-
cures brake shoe anchor pin in front lug of extension
housing.

(7) Slide balance of brake assembly with anchor
pin from the extension housing.

(8) Remove neoprene spacer and steel sleeve from
back of brake support plate.

Installation

(1) Place the neoprene spacer in position on back
of brake support plate with steel sleeve in center of
support.

(2) Position brake assembly and anchor pin on end
of extension, make sure spacer sleeve remains in cen-
ter of support. Align anchor pin hole with hole in front
lug and install lock pin.

(3) Install grease shield, with flat on shield aligned
with flat on extension housing. Install grease shield
retainer spring with opening of spring toward brake
shoe adjusting nut. Make sure spring is properly seated
in groove.

(4) Slide the brake shoe return spring behind the
grease shield spring and hook into position (Fig. 20).

(5) Engage ball end of parking cable in brake shoe

BRAKE SHOE ANCHOR PIN BRAKE ANCHOR WASHER

BRAKE ANCHOR SHOE GUIDE
OlL SEAL

BRAKE SHOE OPERATING

BRAKE SUPPORT LEVER LINK

GREASE SHIELD

BRAKE SUPPORT GREASE

BRAKE SHOE ASSEMBLY SHIELD SPRING

BRAKE SUPPORT

BRAKE SHOE
RETURN SPRING

CABLE GUIDE CLAMP
BRACKET ASSEMBLY

BRAKE SHOE ADJUSTING SCREW
BRAKE SHOE ADJUSTING NUT 53x538

Fig. 20—Internal Expanding Parking Brake
(Drum Removed)

A

60x392
Fig. 21—Removing Output Shaft Oil Seal

operating lever and tighten cable clamp bolt.

(6) Install cover plate on back side of parking
brake support plate.

(7) Install brake drum and flange assembly, wash-
er and nut. Tighten nut to 175 foot-pounds torque.

(8) Connect propeller shaft to the brake drum
flange.

20. OUTPUT SHAFT OIL SEAL

Removal and Installation

(1) Remove the parking brake assembly. See Par-
agraph 18.

(2) Screw taper threaded end of Tool C-3753 into
the seal, then tighten screw of tool to remove the seal
(Fig. 21).

(3) To install new seal, slide protector sleeve, Tool
C-3768 over output shaft splines, then drive in seql (lip
side facing in) with Tool C-3754 (Fig.22).

(4) Install the parking brake assembly and con-
nect the propeller shaft.

21. EXTENSION HOUSING

Removal

(1) Remove the speedometer drive pinion and
sleeve assembly. See Paragraph 18.

(2) Disconnect front universal joint from companion
flange. Disconnect parking brake cable. See Paragraph
19, Step (4).

SEAL

PROTECTOR
DRIVER

-

60x391
Fig. 22—Installing Output Shaft Oil Seal
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60x371

Fig. 23—Removing Output Shaft Bushing

(3) Drain approximately two quarts of fluid from
the transmission.

(4) Remove nut and washers securing transmission
extension housing insulator to crossmember.

(5) Using transmission service jack, Tool C-3203-A,
raise transmission slightly to clear the crossmember.
Remove crossmember attaching bolts and remove the
crossmember.

(6) Remove extension housing to transmission bolts,
tap the housing lightly with a soft mallet to break it
loose from the transmission, then remove the housing.

(7) Remove parking brake assembly. See Para-
graph 18.

Bushing Replacement

(1) Press or drive out bushing with Tool C-3755
(Fig. 23).

(2) Slide a new bushing over ground end of Tool
C-3751, then drive the bushing into housing with the
tool. Make sure oil hole in bushing aligns with oil slot
in the housing.

(3) Install the cup on the tool followed by the nut.
While holding the screw from turning, tighten the tool
nut to draw the burnisher through the bushing (Fig.
24).

Installation
(1) Install parking brake assembly on the extension

HT IR E—

60x394
Fig. 24—Installing Output Shaft Bushing

SNAP RINGS(3)

GOVERNOR

HOUSING SCREWS{4})

Fig. 25—Governor and Weight Snap Rings

housing. See Paragraph 19 (Installation) Steps (1)
through (4).

(2) Using a new gasket, carefully slide the housing
into place. Install the retaining bolts and washers,
tighten bolts to 25-30 foot-pounds torque.

(3) Install the crossmember and tighten bolts se-
curely.

(4) Lower the transmission to rest on the crossmem-
ber, install the mounting washers and nut, tighten the
nut to 30-35 foot-pounds torque.

(5) Connect propeller shaft to companion flange.
Connect parking brake cable. See Paragraph 19 (In-
stallation) Steps (5) and (6).

(6) Install the speedometer drive pinion and sleeve.

(7) Add fluid to transmission to bring up to proper
level.

22. GOVERNOR

Removal

(1) Remove the extension housing. See Paragraph
21

(2) Using a screw driver, carefully pry the snap
ring from the weight end of governor valve shaft
(Fig. 25). Slide the valve and shaft assembly out of
governor housing.

(3) Remove large snap ring from weight end of gov-
ernor housing, lift out governor weight assembly.

(4) Remove snap ring from inside governor weight,
remove inner weight and spring from the outer weight.
Figure 26 shows an exploded view of the governor as-
sembly.

(5) Remove the snap ring from behind the governor
housing, then slide the governor housing and support
assembly off the output shaft. If necessary, remove four
screws and separate governor housing from the sup-
port.
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Fig. 26—Governor Valve, Weights, Spring and Shaft (Exploded View)

Cleaning and Inspection

The primary cause of governor operating failure is
due to a sticking governor valve or weights. Rough
surfaces may be removed with crocus cloth. Thorough-
ly clean all parts in clean solvent and check for free
movement before assembly.

Installation

(1) Assemble the governor housing to the support
(if disassembled) and tighten screws finger tight.
Make sure oil passage of governor housing aligns with
passage in support.

(2) Align master spline of support with master
spline on output shaft and slide the assembly into
place. Install snap ring behind the governor housing.
Tighten housing to support screws to 6-8 foot-pounds
torque.

(3) Assemble the governor weights and spring, and
secure with snap ring inside of large governor weight.
Place the weight assembly in governor housing and
install snap ring.

(4) Place the governor valve on valve shaft, insert
the assembly into housing and through the governor
weights. Install the shaft retaining snap ring.

(5) Install the extension housing, parking brake

BALL A
BALL KEYWAY 4

INNER ROTOR

i L 60 x 179
Fig. 27—Removing or Installing Rear Oil Pump
Inner Rotor

and connect propeller shaft.
(6) Connect the parking brake cable.

23. REAR OIL PUMP

Removal

(1) Remove the extension housing. See Paragraph
21.

(2) Remove the governor and support. See Para-
graph 22.

(3) Unscrew the rear oil pump cover retaining bolts
and remove cover.

(4) Mark a line across the face of inner and outer
pump rotors with dye so that they may be reinstalled
in the same relation to each other.

(5) The oil pump inner rotor is keyed to output shaft
by a small ball. Therefore, use care in sliding out inner
rotor so as not to lose the ball (Fig. 27). Remove outer
rotor from the pump body.

NOTE: If rear oil pump body requires re-
placement, it will be necessary to dissassem-
ble the transmission as the pump body must
be driven rearward out of the case with a
wood block.

TOOL

53x66

Fig. 28—Checking Oil Pump Rotor Clearance (Typical)
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60 x 188
Fig. 29—Aligning Oil Pump Cover

Inspection

Inspect oil pump body and cover machined surfaces
for nicks and burrs. Inspect rotors for scoring or pit-
ting. With gears cleaned and installed in pump body,
place straight edge, Tool C-3335 across face of rotors
and pump body (Fig. 28). Using a feeler gauge, check
clearance between straight edge and face of rotors.
Clearance limits are from .001 to .0025 inch.

nstallation

(1) Place outer rotor in the pump body.

(2) Turn output shaft so inner rotor driving ball
pocket is up. Install the ball and slide inner rotor cn
the output shaft in alignment with the ball (Fig. 27).

(3) Position outer rotor to align dye marks with in-
ner rotor, then push inner rotor in mesh with outer rotor.

(4) Install the oil pump cover with the retaining
bolts threaded a few turns. Slide the aligning fixture,
Tool C-3762 all the way in until it bottoms against rotor
(Fig. 29), then retighten the cover bolts evenly to 14-
16 foot-pounds torque.

(5) Install the governor and support.

(6) Install the extension housing, brake assembly
and connect the propeller shaft.

(7) Connect the parking brake cable.

24. NEUTRAL STARTING SWITCH

Removal

(1) Drain approximately two quarts of fluid from
the transmission.

(2) Disconnect wire from switch and unscrew switch
from transmission case.

Installation and Tests

(1) With preper control cable adjustment assured
and N (netral) button depressed, check to see that
switch operating lever is aligned in center of switch
opening of the case.

(2) Place cupped washer and “O" ring over threads

of switch (Fig. 10), then screw switch into transmission
case a few turns.

(3) Connect one lead of a test lamp to battery cur-
rent and the other lead to the switch terminal. Screw
switch into transmission case until the lamp lights, then
tighten switch an additional % to %2 turn. NOTE: The
switch must be tight enough to prevent oil
leakage. If not, add a thin washer and read-
just the switch,

(4) Remove test lamp and connect wire to the
switch.

(5) Add fluid to transmission to bring up to proper
level.

25. VALVE BODY ASSEMBLY AND
ACCUMULATOR PISTON

Removal

(1) Remove the drain plug from transmission oil
pan and drain the transmission fluid.

(2) Remove the oil pan and gasket.

(3) Loosen clamp bolt and lift the throttle lever,
washer and seal off the transmission throtile lever
shatt.

(4) Shift the manual control into the L (low) posi-
tion to expose the nut securing the cable adapter to
the manual lever (Fig. 11). Remove nut and disen-
gage cable adapter from the manual lever.

(5) Place drain pan under transmission, then re-
move the ten hex-head valve body to transmission
case bolts. Hold valve body in position while remov-
ing bolts.

(8) Lower the valve body assembly down out of
the transmission, being careful not to cock the throttle
lever shaft in the case hole or lose the accumulator
spring.

(7) Insert Tool C-434 inside accumulator piston and
remove piston from transmission case. Inspect piston
for scoring, cheak rings for wear or breakage. Replace
as required.

NOTE: Servicing the valve body assembly
is outlined in Paragraph 30.

Installation

(1) Clean mating surfaces and check for burrs on
both the transmission case and valve body tramsfer
plate.

(2) Install accumulator piston in the transmission
case.

(3) Position accumulator spring on the valve body.

(4) Carefully position the valve body assembly into
place in transmission case and start all the retaining
bolts.

(5) Snug the bolts down evenly, then tighten to 55
inch-pound torque.

(8) Connect the control cable adapter to manual
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lever and install retaining nut.

(7) Install seal, flat washer and throttle lever on
throttle shaft. Tighten clamping bolt.

(8) Install the oil pan, using new gasket.

(8) Add fluid to transmission to bring up to proper
level.

26. TRANSMISSION ASSEMBLY

Removal

(1) Disconnect negative (ground) cable from the
battery.

(2) Depress L (low) push button to position control
cable for removal from the transmission.

(8) Remove the starting motor assembly.

(4) Raise vehicle on a hoist or support with stands.

(5) Remove cover plate from in front of the con-
verter assembly to provide access to the converter
drain plugs and mounting bolts.

(8) Drain the torque converter and transmission.

(7) Disconnect wire from neutral starting switch
and remove the switch.

(8) Remove push button control cable to transmis-
sion adjusting plate screw.

(9) Insert screw driver through neutral starting
switch opening (Fig. 9). Push screw driver gently
against upper projecting portion of cable lock-spring,
and pull outward on cable to remove cable from adap-
ter and transmission case.

(10) Loosen clamp screw and remove throttle link
and lever assembly from the throttle shaft.

(11) Disconnect oil cooler lines at the transmission
and remove oil filler tube.

(12) Remove speedometer pinion and sleeve assem-
bly from the transmission (Fig. 18).

(13) Disconnect the front universal joint and secure
out of the way.

(14) Remove parking brake adjusting nut cover
plate and loosen cable clamp bolt on brake support
(Fig. 20). Disengage the ball end of the cable from
the operating lever and remove cable from the brake
support.

(15) Remove nut and washers securing transmis-
sion extension housing insulator to the crossmember.

(16) Install engine support fixture, Tool C-3806 and
raise the engine slightly.

(17) Remove crossmember attaching bolts and re-
move the crossmember.

(18) Place transmission service jack under the
transmission to support the assembly.

(19) Mark the converter and flex driving plate so
they can be assembled in the same relative position.
Remove the converter to flex plate mounting screws.
Attach a small “C” clamp to edge of bell housing to

hold converter in place during removal of transmission.
(20) Remove the bell housing retaining bolts. Care-
fully work the transmission rearward off the engine
block dowels and to disengage converter hub from the
end of crankshatft.
(21) Lower the transmission jack and remove the
transmission and converter assembly.

Installation

(1) Place transmission and converter assembly on
service jack and position assembly under vehicle for
installation. Raise or tilt as necessary until the trans-
mission is aligned with the engine.

(2) Rotate the converter so alignment marks (made
during removal) are in register. Carefully work the
assembly forward over the engine block dowels with
the converter hub entering the crankshaft opening.

(3) After the assembly is positioned properly, in-
stall the bell housing bolts, then tighten the bolts to
25-30 foot-pounds torque.

(4) Install the flex plate to converter bolts and
tighten to 15-19 foot-pounds torque.

(5) Install the crossmember and tighten attaching
bolts securely. Lower the transmission so the insulator
mounting rests, and is properly aligned on the cross-
member. Install mounting washers and nut, tighten
nut to 30-35 foot-pounds torque.

(6) Engage ball end of parking brake cable in
brake shoe operating lever and tighten cable clamp
bolt.

(7) Install cover plate on back side of parking
brake support plate.

(8) Connect the propeller shaft to the front com-
panion flange.

(9) Install the speedometer drive pinion and sleeve.

(10) Connect oil cooler lines to the transmission
and install oil filler tube.

(11) Position throttle lever on transmission throttle
shaft and tighten clamp screw. To adjust throttle link-
age, refer to "Maintenance, Adjustments and Tests”
Paragraph 14.

(12) Insert push button control cable in transmis-
sion case, push inward on cable making sure spring
lock engages cable. Install control cable adjusting
wheel retaining screw. To adjust control cable, refer
to “"Maintenance, Adjustments and Tests,” Paragraph
11.

(13) Install neutral starting switch and connect
wire. To adjust switch, refer to "Maintenance, Adjust-
ments and Tests,” Paragraph 12.

(14) Install cover plate in front of the converter as-
sembly.

(15) Install the starting motor assembly and con-
nect battery ground cable.
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(16) Refill transmission with Automatic Transmis-
sion Fluid. Refer to Lubrication Group in this Manual.

RECONDITION TRANSMISSION
UNIT OUT OF VEHICLE

The following reconditioning paragraphs cover the
removal, disassembly, inspection, repair, assembly
and installation procedures for each sub-assembly in
detail.

In the event that any part has failed in the transmis-
sion, the torque converter should be flushed to insure
that fine metal particles are not later transfered back
into the reconditioned transmission.

27. FLUSHING TORQUE CONVERTER

(1) Reinstall converter assembly, remove drain
plug and drain out transmission fluid.

(2) Insert screw driver into torque converter and
turn stator hub (large splined hub) counterclockwise
so that one of the Y% x 3% inch slots of this assembly
is visible at the top. A second opening directly below
provides an adequate opening for kerosene (if poured
slowly).

(3) Slowly pour two quarts of new clean kerosene
into the torque converter, using a long spouted can.
Close the hub opening with masking tape.

(4) Disconnect the coil wire to prevent engine from
starting, then rotate converter approximately 10 sec-
onds by cranking engine.

(5) Drain the converter and repeat the operation
at least once, or as many times as required until the
kerosene drained out is clear.

(6) After flushing, rotate the converter several revo-
lutions with drain plugs removed. This will remove any
residual solvent and trapped dirt. Reinstall the drain

plugs.

28. REMOVAL OF SUB-ASSEMBLIES

Prior to removing any of the transmission sub-assem-
blies, thoroughly clean the exterior of the unit, pref-
erably by steam. Cleanliness through the entire dis-
assembly and assembly cannot be over-emphasized.
When disassembling, each part should be washed in
a suitable solvent, then dried by compressed air. De
not wipe parts with shop towels. All of the mat-
ing surfaces in the transmission are accurately ma-
chined; therefore, careful handling of parts must be
exercised to avoid nicks or burrs.

Oil Pan
(1) Place transmission assembly in repair stand,
Tool C-3750.

(2) Unscrew oil pan bolts and remove oil pan and
gasket.

Valve Body Assembly

(1) Unscrew nut and remove control cable adapter
from valve body manual lever (Fig. 11).

(2) Remove the ten hex-head valve body assembly
to transmission case bolts (Fig. 11). Hold the valve
body in position while removing bolts.

(3) Lift the valve body assembly out of transmis-
sion case, being careful not to cock the throttle lever
shaft.

Accumulator Piston and Spring
(1) Lift the spring off the accumulator piston and
withdraw piston from the case.

Parking Brake Assembly

(1) Hold brake drum flange with Tool C-3281 and
remove retaining nut and washer (Fig. 19).

(2) Attach puller, Tool C-452 (if necessary) and
remove drum and flange assembly.

(3) Remove the brake support grease shield spring,
and remove grease shield (Fig. 20). Be careful not to
damage the neoprene sealing surface at bottom of
shield during removal.

(4) Using a suitable drift, remove lock pin that
secures brake shoe anchor pin in front lug of extension
housing.

(5) Slide balance of brake assembly with anchor
pin from the extension housing.

(6) Remove neoprene spacer and steel sleeve from
back of brake support plate.

Checking Drive Train End Play

Check the drive train end play before removal of the
output shaft extension housing. This will indicate the
spacer required between input and output shafts to
properly adjust end play during reassembly (except
when major parts are replaced).

(1) Attach a dial indicator to the extension housing
with its plunger seated against end of output shaft
(Fig. 30).

(2) Check the output shaft in and out to obtain end
play reading. If necessary, tap the shaft inward with
a mallet, and pry outward with a screw driver to ob-
tain the reading.

(3) Record the indicator reading for reference when
reassembling the transmission. End play specifications
are .024 — .062 inch.

Extension Housing

(1) Remove extension housing to transmission bolts,
tap the housing lightly with a soft mallet to break it
loose from the transmission, then carefully remove the
housing.
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INDICATOR

Fig. 30—Checking Drive Train End Play

Governor and Support

(1) Using a screw driver, carefully pry snap ring
from the weight end of governor valve shaft (Fig. 25).
Slide the valve and shaft assembly out of governor
housing.

(2) Remove snap ring from behind the governor
housing, then slide the governor housing and support
assembly off the output shaft.

Rear Oil Pump

(1) Unscrew the rear oil pump cover retaining bolts
and remove cover.

(2) Mark the face of inner end outer pump rotor
with dye so they may be reinstalled in the same rela-
tion to each other.

(3) The oil pump inner rotor is keyed to output
shaft by a small ball. Therefore, use care in sliding out
inner rotor so as not to lose the ball (Fig. 27). Remove
outer rotor from the pump body. NOTE: If replace-
ment of rear oil pump is required, drive it
rearward out of the case with a wood block
after the transmission has been disassembled.

Front Oil Pump and Reaction Shaft Support

(1) Remove the front oil pump housing retaining
bolts.

(2) Attach Tool C-3752 to pump housing flange as
shown in Figure 31, thread the screws of the tool into
the flange holes at 11 and 4 o'clock locations.

(3) Bump outward evenly on the two "knocker
weights’* to withdraw oil pump and reaction shaft sup-
port assembly from the case.

Front Band and Front Clutch

(1) Loosen the front band adjuster, remove the band
strut and slide the band out of the case.

(2) Slide the front clutch assembly out of the case.

Input Shaft and Rear Clutch
(1) Grasp the input shaft, and slide input shaft and
rear clutch assembly out of the case.

CAUTION: Be careful not to lose the thrust
washer located between rear end of input
shaift and forward end of output shaft.

Planetary Gear Assemblies, Sun Gear, Driving
Shell, Low and Reverse Drum

(1) While supporting the output shaft and driving
shell, carefully slide the assembly forward and out
through the case.

CAUTION. Be very careful not to damage
ground surfaces on the output shaft during
removal.

Rear Band
(1) Loosen the rear band adjuster, remove the band
strut and remove band from the case.

Overrunning Clutch

(1) Note the position of the overrunning clutch rol-
lers and springs before disassembly to assist in re-
assembly.

(2) Carefully slide out clutch hub and remove rol-
lers and springs.

(3) Remove low and reverse drum thrust washer
from inside the overrunning clutch case.

Kickdown Servo

(1) Remove snap ring securing piston rod guide in
the case.

(2) Remove the rod guide, spring and piston rod
from the case. Be careful not to damage piston rod or
guide during removal.

(8) Insert Tool C-484 inside piston and withdraw
piston from transmission case.

Low and Reverse Servo
(1) Using the screw portion of the “Power Steering
Worm Housing Bearing Cup Remover Tool C-3322" or

TOOL (REPAIR STAND) - 0.39%

Fig. 31—Removing Front Oil Pump and Reaction
Shaft Support Assembly
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suitable substitute, depress the piston spring retainer
and remove the snap ring.

(2) Remove spring retainer, spring and servo piston
and plug assembly from the case.

29. RECONDITION SUB-ASSEMBLIES

The following procedures cover the disassembly, in-
spection, repair, and assembly of each sub-assembly
as removed from the transmission.

The use of crocus cloth is permissible where neces-
sary, providing it is used carefully. When used on
valves, use extreme care to avoid rounding off the
sharp edges. The sharp edge is vitally important to
this type valve. Sharp edges prevent dirt and foreign
matter from getting between the valve and body, thus
reducing the possibilities of sticking. When it becomes
necessary to recondition the transmission, and vehicle
has accumulated considerable mileage, install new
seal rings on parts requiring their usage.

NOTE: Coat each part with Automatic
Transmission Fluid — Type ""A’’, Suffix ""A"’
during assembly.

30. VALVE BODY ASSEMBLY

Disassembly

CAUTION: Never clamp any portion of the
valve body or transfer plate in a vise. Any
slight distortion of the aluminum hody or the
transter plate will result in sticking valves,
excessive leakage or both. When removing or
installing valves or plugs, slide them in or out
carefully. Do not use force.

(1) Place the valve body assembly on repair stand,
Tool C-3749 (Fig. 32). Remove three screws from oil
screen and lift off the screen.

SCREEN

60x369 (REPAIR STAND)

Fig. 32-Removing or Installing Oil Screen

£ER W
5 b

REVERSE BLOCKER

VALVE COVER PLATE

£

¥. C. CONTROL
VALVE SPRING

" i% REGULATOR
VALVE SPRING

KICKDOWN Roo/‘;
MANUAL VALVE

THROTTLE LEVER
SYOP SCREW ASSY

UNE PRESSURE
ADJUSTING SCREW
ASSEMBLY

tod

. CABLE ADAPTER

THROTTLE LEVER STUD HOLE

acxde MANUAL LEVER™ % TS“THROTTLE LEVER SHAFT
Fig. 33—Spring Bracket, Springs, Regulator Valve,
and Converter Control Valve (Assembled View)

(2) While holding the spring retainer bracket firm-
ly against the spring force, remove the three bracket
retaining screws (Fig. 33).

(3) Remove spring bracket, torque converter con-
trol valve spring, and the regulator valve spring with
line pressure adjusting screw assembly. NOTE: Do
not alter the setting of the line pressure ad-
justing screw and nut. The nut has an inter-
ference thread and does not turn easily on
the screw.

(4) Slide requlator valve and spring retainer ring
out of the valve body. Slide torque converter control
valve out of the valve body.

(5) Remove the 14 transfer plate retaining screws.
Carefully lift the transfer plate and steel plate assem-
bly off the valve body.

(6) Invert transfer plate assembly and remove the
stiffener plate. Remove remaining screws securing
steel plate to transfer plate, and carefully lift off steel
plate (Fig. 34). Remove the rear pump check valve
and spring.

(7) BRemove reverse blocker valve cover and lift
out spring and valve.

(8) Note location of the six steel balls in the valve
body. one of them is larger than the other five and is
in the larger chamber (Fig. 35). Remove the steel
balls, front pump check valve and spring.

(9) Invert valve body and lay it on a clean cloth
or paper. Remove E-clip from the throttle lever shaft
(Fig. 36). Remove any burrs from the shaft, then while
holding manual lever detent ball and spring in their
bore with Tool C-3765 or similar tool, slide manual
lever off the throttle shaft. Remove detent ball and

spring.
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SCREWS(4)

~,

\ REVERSE BLOCKER

YALVE AND COVER

TRANSFER PLATE

. REAR PUMP
! CHECK VALVE

STEEL PLATE

STIFFENER PLATE

60x368

Fig. 34—Transfer Plate, Steel Plate Stiffener Plate,
Reverse Blocker Valve, and Rear Pump Check Valve
(Disassembled View)

ONE LARGE STEEL BALL

FRONT PUMP
CHECK VALVE

FIVE SMALL STEEL BALLS
60x370 g

Fig. 35—Front Pump Check Valve and Steel
Ball Locations

THROTTLE LEVER AND SHAFT
DETENT BALL AND SPRING

MANUAL
LEVER

KICKDOWN VALVE | @&
MANUAL VALVE (g
60x366

Fig. 36—Manual Lever, Detent Ball and Spring, Throttle
Lever and Shaft, Manual Valve, and Kickdown Valve
(Assembled View)
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SHUTTLE VALVE
COVER PLATE

REGULATOR SHIFT VALVE

VALVE )
THROTTLE /@ ~
PRESSURE PLUG

SLEEVE / .

N

UNDERCUT
REGULATOR
VALVE LINE
PRESSURE PLUG J————
w -
Fig. 37—Shuttle Valve Cover, Shuttle Valve and REGULATOR VALVE SHIFT VALVE — ~
Retaining E-Clip (Assembled View) END PLATE END PLATE cox389

Fig. 39—Valve Body — Shift Valve Side (Exploded View)

(10) Remove the manual valve, carefully slide it

out of valve body with a rotating motion. Tip up the valve body to allow the shuttle valve throttle
(11) Remove throttle lever and shaft from the valve  plug, spring, shuttle valve, and the shift valve governor
body. plugs to slide out into your hand.
(12) Remove shuttle valve cover plate (Fig. 37). Note the longer stem on the 1-2 shift valve plug as a
Remove E-<clip from the exposed end of shuttle valve.  means for identification.
(13) Remove throttle lever stop screw assembly (18) Remove shift valve end plate (Fig. 39) and
(Fig. 38), be careful not to disturb the setting any more  slide out the two springs and valves.
than is necessary. (17) Remove the regulator valve end plate. Slide
(14) Remove kickdown detent, kickdown valve, regulator valve line pressure plug, sleeve, and the

throttle valve spring and the throttle valve (Fig. 38).  regulator valve throttle pressure plug out of the valve
(15) Remove governor plug end plate (Fig. 38). body.

SPRING
RETAINER
SPRING

Y
4 KET
RETAINER 4 B(RAC
RING ] 3 f/
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: , g ;.‘H:‘u“\‘\‘”\”\‘ .

& \ ALVE ADJUSTING SCREW

5 @ ASSEMBLY
\ KICKDOWN

aap  MANUAL DETENT THROTTLE LEVER
VALVE STOP SCREW

TORQUE CONVERTER REGULATOR VALVE
CONTROL VALVE

GOVERNOR PLUG
END PLATE

1-2 SHIFT VALVE

SHUTTLE VALVE GOVERNOR PLUG

E-CLIP 2.3 SHIFT VALVE SHUTTLE VALVE

GOVERNOR PLUG THROTTLE PLUG G0X360

Fig. 38—Valve Body — Lever Side (Exploded View)
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Cleaning and Inspection

Allow all parts to soak a few minutes in a suitable
clean solvent. Wash thoroughly and blow dry with
compressed air. Make sure all passages are clean and
free ifrom obstructions.

Inspect the manual and throttle valve operating
levers and shafts for being bent, worn or loose. If a
lever is loose on its shaft, it may be silver soldered
only, or the lever and shaft assembly should be re-
placed.

CAUTION: Do not attempt to straighten
bent levers.

Inspect all mating surfaces for burrs, nicks and
scratches. Minor blemishes may be removed with cro-
cus cloth, using only a very light pressure. Using
straightedge, Tool C-3335, check all mating surfaces
for warpage or distortion. Slight distortion may be cor-
rected, using a surface plate. Make sure all metering
holes in the steel plate are open. Using a pen light, in-
spect bores in the valve body for scores, scratches, pits
and irregularities.

Check all valve springs for distortion and collapsed
coils. Inspect all valves and plugs for burrs, nicks and
scores. Small nicks and scores may be removed with
crocus cloth, providing extreme care is taken not to
round off sharp edges. The sharpness of these edges
is vitally important because it prevents foreign matter
from lodging between the valve and the valve body,
thus reducing the possibility of sticking. Check all
valves and plugs for freedom of operation in the valve
body bores. When bores, valves and plugs are clean
and dry, the valves and plugs should fall freely in the
bores.

The front and rear pump check valves are provided
with a controlled leakage path, to assure that the rear
pump remains primed.

Assembly

(1) Place rear pump check valve and spring in the
transfer plate (Fig. 34). Position steel plate on the
transfer plate, hold rear pump check valve in its bore
with a thin steel scale, and install four steel plates to
transfer plate retaining screws. Make sure bolt holes
in steel plate and transfer plate are aligned, then tight-
en screws evenly to 25 inch-pounds torque. Check rear
pump check valve for free movement in the transfer
plate. Install stiffener plate and tighten retaining
screws to 25 inch-pounds torque.

(2) Tum transfer plate over and install reverse
blocker valve spring and valve. Rotate valve until it
seats through the steel plate. Hold the valve down and
install blocker valve cover plate. Tighten the two re-
taining screws to 25 inch-pounds torque.

(3) Place the 1-2 and 2-3 shift valve governor plugs
in their respective bores (Fig. 38). Install shuttle valve,
spring and shuttle valve throttle plug. Install governor
plug end plate and tighten the four retaining screws
to 25 inch-pounds torque.

(4) Install Eclip on end of shuttle valve (Fig. 37).
Install shuttle valve cover plate and tighten the four
retaining screws to 25 inch-pounds torque.

(5) Install the 1-2 and 2-3 shift valves and springs
(Fig. 39). Install shift valve end plate and tighten the
three retaining screws to 25 inch-pounds torque.

(8) Install requlator valve throttle pressure plug,
sleeve (under cut on sleeve toward end plate), and
line pressure plug (Fig. 39). Install requlator valve
end plate and tighten the two retaining screws to 25
inch-pounds torque.

(7) Install the throttle valve and spring (Fig. 38).
Slide the kickdown detent on kickdown valve (counter-
bore side of detent toward valve), then install the as-
sembly in the valve body.

(8) Install throttle lever stop screw (Fig. 38) and
tighten lock nut finger tight.

(9) Install manual valve in the valve body (Fig.
36).

(10) Install throttle lever and shaft on the valve
body (Fig. 40). Insert detent spring and ball in its bore
in the valve body (Fig. 40). Depress ball and spring
with Tool C-3765 or similar tool and slide manual lever
over throttle shaft sp that it engages manual valve and
detent ball. Install the retaining E-clip on the throttle
shaft.

(11) Position the valve body assembly on the hold-
ing stand.

(12) Place the six steel balls in the valve body
chambers with large ball in the large chamber (Fig.
35). Place the front pump check valve and spring in
valve body.

(13) Position transfer plate assembly on the valve
body. Hold front pump check valve in its bore with a
thin steel scale. Install the 14 retaining screws, starting

{ THROTTLE
LEVER
AND
SHAFT

40x382 " MANUAL LEVER

Fig. 40—Installing Detent Ball, Spring, and Manual Lever
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at the center and working outward, tighten screws to
25 inch-pounds torque.

(14) Install the torque converter valve and the reg-
ulator valve and spring retainer ring (Fig. 38).

(15) Position torque converter valve spring and reg-
ulator valve spring over ends of their respective valves.
Place line pressure adjusting screw assembly on end
of requlator valve spring with long dimension of nut
at right angles to the valve body (Fig. 38).

(16) Install spring retainer bracket, making sure
converter valve spring is engaged on tang in the brack-
et. Tighten the three bracket retaining screws to 25
inch-pounds torque (Fig. 33).

(17) Install oil strainer and tighten the three retain-
ing screws to 25 inch-pounds torque.

IMPORTANT: After the valve body has
bheen serviced and completely assembled, ad-
just the throttle and line pressures as outlined
in Paragraph 17. However, if line pressure
was satisfactory prior to disassembly, do not
alter this adjustment.

31. ACCUMULATOR PISTON AND SPRING

Inspection

Inspect the two seal rings for wear and make sure
they turn freely in the piston grooves. It is not neces-
sary to remove rings unless condition warrants. In-
spect the piston for nicks, burrs, scores and wear.
Check the piston bore in the case for scores or other
damage. Check piston spring for distortion. Replace
parts as required.

32. EXTENSION HOUSING BUSHING AND
OIL SEAL

Replacement

(1) Press or drive out bushing with Tool C-3755
(Fig. 23).

(2) Drive oil seal out of extension with a long blunt
drift,

(3) Slide a new bushing over the ground end of
Tool C-3751, then press the bushing into place with the
tool. Make sure oil hole of bushing aligns with slot in
the bushing.

(4) Install cup on the tool followed by the nut.
While holding the screw from turning, tighten the tool
nut to draw the burnisher through the bushing (Fig.
20).

(5) Place new oil seal in opening of extension hous-
ing (lip of seal facing inward). Using Tool C-3754,
drive seal into housing until tool bottoms (Fig. 22).

33. GOVERNOR

Disassembly
(1) Remove large snap ring from weight end of gov-
ernor housing, lift out governor weight assembly.
(2) Remove snap ring from inside governor weight,
remove inner weight and spring from the outer weight.

Cleaning and Inspection

Figure 26 shows an exploded view of the governor
assembly.

Inspect all parts for burrs and wear. Check inner
weight for free movement in outer weight, and outer
weight for free movement in governor housing. Check
valve for free movement in the governor housing. The
weights and valve should fall freely when clean and
dry. Rough surfaces may be removed with crocus cloth.
Check governor weight spring for distortion. Thorough-
ly clean dll parts in clean solvent and check for free
movement before assembly.

Assembly

(1) Assemble the governor weights and springs,
and secure with snap ring inside of large governor
weight.

(2) Place the weight assembly in governor housing
and install snap ring.

34. REAR OIL PUMP

Inspection

Inspect oil pump body and cover machined surfaces
for nicks and burrs. Inspect rotors for scoring or pitting.
With rotors cleaned and installed in pump body, place
straight edge, Tool C-3335 across face of rotors and
pump body (Fig. 28). Using a feeler gauge, check
clearance between straight edge and face of rotors.
Clearance limits are from .001 to .0025 inch.

OIlL SEAL

Fig. 41—Removing Front Pump Oil Seal
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60x384
Fig. 42—Installing Front Pump Qil Seal

35. FRONT PUMP OIL SEAL

Replacement

The front pump oil seal can be replaced without re-
moving front pump and reaction shaft support assem-
bly from the transmission case.

(1) Screw seal remover, Tool C-3758 into the seal
(Fig. 41). Tighten screw portion of tool to withdraw
the seal.

(2) To install new seal, place seal in opening of
pump housing (lip side facing inward). Using Tool
C-3757, drive seal into housing until tool bottoms (Fig.
42).

36. FRONT OIL PUMP AND REACTION
SHAFT SUPPORT

Disassembly

Figure 43 shows the front oil pump and reaction
shaft support disassembled.

(1) Remove bolis from rear side of reaction shaft
support and lift support off the cil pump.

OiL PUMP BODY

OlL SEAL

"Q” RING

OUTER ROTOR

REACTION SHAFT SUPPORT

(2) Mark the face of inner and outer pump rotors
with dye so they may be reinstalled in the same rela-
tion to each other, then remove the rotors.

(3) Remove rubber seal ring from front pump body
flange.

(4) Drive out oil seal with a blunt punch.

Inspection

Inspect interlocking seal rings (Fig. 43) on reaction
shaft support for wear or broken locks, make sure they
turn freely in the grooves. Do not remove rings unless
conditions warrant. Inspect machined surfaces on oil
pump body and reaction shaft support for nicks and
burrs. Inspect oil pump rotors for scoring or pitting.
With rotors cleaned and installed in pump body, place
straight edge, Tool C-3335 across face of rotors and
pump body (Fig. 28). Using a feeler gauge, check
clearance between straight edge and face of rotors.
Clearance limits are from .001 to .0025 inch.

Assembly

(1) Place reaction shaft support in assembling Tool
C-3759 with hub of support resting on bench (Fig. 44).
Screw two pilot studs, Tool C-3283 into threaded holes
of reaction shaft support flange.

(2) Assemble rotors with dye marks aligned, place
rotors in center of the support (Fig. 44). The two
driving lugs inside rotor must be next to the
face of reaction shaft support.

(3) Lower pump body over pilot studs, insert Tool
C-3756 through pump body and engage with pump
inner rotor. Rotate rotors with the tool to enter rotors
in the pump body, then with pump body firmly against
the reaction shaft support, tighten clamping tool se-
curely.

(4) Invert the front pump and reaction shatt support
assembly with clamping tool intact. Install support to
pump body bolts and tighten to 14-16 foot-pounds

BOLT AND WASHER
(6)

60 x 172

Fig. 43—Front Oil Pump and Reaction Shaft Support (Exploded View)
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PUMP
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ASSEMBLING

TOOL
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: SHAFT
SUPPORT

PUMP ROTORS 60x387

Fig. 44—Assembling Front Pump and Reaction
Shaft Support

torque. Remove clamping tool, pilot studs and rotor
alignment tool.

(5) Place new oil seal in opening of front oil pump
housing (lip of seal facing inward). Using Tool C-3757,
drive seal into housing until tool bottoms.

37. FRONT CLUTCH

Disassembly

Figure 45 shows an exploded view of the front clutch
assembly.

(1) Using a screw driver, remove large snap ring
that secures the pressure plate in clutch piston retainer.
Lift the pressure plate and clutch plates out of the re-
tainer.

(2) Install compressor, Tool C-3575 over piston
spring retainer as shown in Figure 46. Compress spring

PISTON SEAL RING (INNER)

PISTON RETAINER
ASSEMBLY

PISTON

PISTON SEAL RING (OUTER)

SPRING

TOOL

RETAINER

60x364 SNAP RING

Fig. 46—Removing or Installing Front Cluich
Spring Retainer Snap Ring

and remove snap ring, then slowly release tool until
spring retainer is free of the hub. Remove the tool,
retainer and spring.

(3) Invert clutch retainer assembly and bump on «a
wood block to remove the piston. Remove seal rings
from the piston and clutch retainer hub.

Inspection

Inspect driving discs for evidence of burning, glazing
and flaking off of facing material. Scratch facings with
finger nail, if material collects under nail, replace all
driving discs. Check disc driving splines for wear or
other damage. Inspect steel plate and pressure plate
surfaces for burning, scoring or damaged driving lugs.
replace if necessary.

Check steel plate lug grooves in clutch retainer for
smooth surfaces, plates must travel freely in grooves.

DRIVING DISCS

SNAP RING
SPRING RETAINER

CLUTCH PLATES 60 x 173

Fig. 45—Front Clutch Assembly (Exploded View)
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SELECTIVE
SNAP RING

60x363
Fig. 47—Checking Front Clutch Plate Clearance

Inspect band contacting surface on clutch retainer for
scores. Note the ball check in clutch retainer, make
sure the ball moves freely. Inspect seal ring surfaces
in clutch retainer for nicks or deep scratches, light
scratches will not interfere with sealing of neoprene
rings.

Inspect inside bore of piston for score marks, if light,
remove with crocus cloth. Check seal ring grooves for
nicks and burrs. Inspect neoprene seal rings for deteri-
oration, wear, and hardness. Check piston spring, re-
tainer and snap ring for distortion.

Assembly

(1) Lubricate and install inner seal ring on hub of

PISTON SEAL RING (OUTER)

PISTON
PISTON RETAINER AND INPUT SHAFT ASSEMBLY

NYLON THRUST WASHER

SEAL RINGS{2) PISTON SEAL

RING (INNER}

clutch retainer. Make sure lip of seal faces down and
is properly seated in the groove.

(2) Lubricate and install outer seal ring on clutch
piston, with lip of seal toward bottom of clutch retainer.
Place piston assembly in retainer and, with a twisting
motion, seat piston in bottom of retainer.

(3) Place spring on piston hub and position spring
retainer and snap ring on spring. Compress spring
with Tool C-3575 (Fig. 46), and seat snap ring in the
hub groove. Remove compressor tool.

(4) Lubricate all clutch plates, install one steel plate
followed by a lined plate until all plates are installed.
Install the pressure plate and snap ring. Make sure
snap ring is properly seated.

(5) With front clutch completely assembled, insert
feeler gauge between pressure plate and snap ring
(Fig. 47). The clearance should be .056 to .104 inch.
If not, install a snap ring of proper thickness to obtain
the specified clearance.

NOTE: Snap rings are the same as that used
in the rear clutch and are available in .060
thickness.

— .062, .068 — .070 and .076 — .078 inch

38. REAR CLUTCH

Disassembly

Figure 48 shows an exploded view of the rear clutch
assembly.

(1) Using a screw driver, remove large snap ring

SNAP RING

DRIVING
DISCS

SNAP RING

PRESSURE
CLUTCH PLATE
SPRING PRESSURE PLATES
PLATE
60x385

Fig. 48—Rear Clutch Assembly (Exploded View)
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that secures the pressure plate in clutch piston retainer.
Lift pressure plate, clutch plates, and inner pressure
plate out of the retainer.

(2) Install compressor, Tool C-3760 over piston
spring as shown in Figure 49. Compress spring just
enough to clear snap ring, then remove snap ring.

(3) Remove compressor tool and piston spring. In-
vert clutch retainer assembly and bump on a wood
block to remove the piston. Remove seal rings from the
piston.

Inspection

Inspect driving discs for evidence of burning, glazing
and flaking off of facing material. Scratch facings with
finger nail, if material collects under nail, replace all
driving discs. Check disc driving splines for wear or
other damage. Inspect steel plate and pressure plate
surfaces for burning, scoring or damaged driving lugs,
replace if necessary.

Check steel plate lug grooves in clutch retainer for
smooth surfaces, plates must travel freely in grooves.
Note the ball check in clutch retainer, make sure the
ball moves freely. Inspect seal ring surfaces in clutch
retainer for nicks or deep scratches, light scratches will
not interfere with sealing of neoprene rings. Inspect
neoprene seal rings for deterioration, wear, and hard-
ness. Check piston spring and snap rings for distortion.

Inspect interlocking seal rings (Fig. 48) on input
shaft for wear or broken locks, make sure they turn
freely in the grooves. Do not remove rings unless con-
ditions warrant.

Assembly

(1) Lubricate and install inner and outer seal rings
on the clutch piston. Make sure lip of seals face toward
head of clutch retainer, and are properly seated in the
piston grooves.

Fig. 49—Removing or Installing Rear Clutch
Spring Retaining Snap Ring

# SAUGE

& x 183
Fig. 50—Checking Rear Clutch Plate Clearance

(2) Place piston assembly in retainer and, with a
twisting motion, seat piston in bottom of retainer.

(3) Place spring over piston with outer edge of
spring positioned below snap ring grooves. Install
compressor, Tool C-3760 over spring (Fig. 49), com-
press spring just enough to install snap ring. Remove
compressor tool.

(4) Instdll inner pressure plate in clutch retainer
with raised portion of plate resting on the spring.

(5) Lubricate all clutch plates, install one lined
plate followed by a steel plate until qll plates are in-
stalled. Install outer pressure plate and snap ring.

(6) With rear clutch completely assembled, insert
feeler gauge between pressure plate and snap ring
(Fig. 50). The clearance should be between .018 to
.036 inch. If not, install a snap ring of proper thickness
to obtain the specified clearance.

NOTE: Rear clutch plate clearance is very
important in obtaining proper clutch opera-
tion. The clearance can be adjusted by the
use of various thickness outer snap rings.
Snap rings are available in .060 — .062,
.068 — .070 and .076 — .078 inch thickness.

39. PLANETARY GEAR ASSEMBLIES, SUN
GEAR, DRIVING SHELL, LOW AND
REVERSE DRUM

Disassembly

(1) Remove thrust washer from forward end of out-
put shaft (Fig. 51).

(2) Remove snap ring from forward end of output
shaft, then slide front planetary assembly off the shaft.

(3) Remove snap ring and thrust washer from for-
ward hub of front planetary gear assembly, slide front
annulus gear and support off the the planetary gear
set (Fig. 51). Remove thrust washer from rear side of
planetary gear set. If necessary, remove snap ring
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FRONT PLANETARY GEAR ASSEMBLY
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THRUST WASHER (STEEL)
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SNAP RING
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GEAR SUPPORT
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THRUST WASHER (SELECTIVE)
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WASHER
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SNAP RING

LOW AND
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OUTPUT SHAFT

60 x 176

Fig. 51—Planetary Gear Assemblies, Sun Gear, Driving Shell, Low and Reverse Drum, and Output
Shaft (Exploded View)

from front of annulus gear to separate the support
from annulus gear.

(4) Slide sun gear, driving shell, rear planetary as-
sembly with low and reverse drum off the output shaft.

(5) Lift sun gear and driving shell of the rear plane-
tary assembly. Remove snap ring and steel washer
from sun gear (rear side of driving shell). Slide sun
gear out of driving shell, and remove snap ring and
steel washer from opposite end of sun gear if neces-
sary.

(6) Remove thrust washer from forward side of rear
planetary assembly. Remove snap ring from front side
of low and reverse drum, then slide rear planetary
assembly out of the drum. If necessary, remove snap
ring from rear of annulus gear to separate the support
from annulus gear.

Inspection

Inspect bearing surfaces on output shaft for nicks,
burrs, scores or other damage. Light scratches, small
nicks or burrs can be removed with crocus cloth or a
fine stone. Check speedometer drive gear for any nicks
or burrs, and remove with a sharp edged stone. Make
sure all oil passages in the shaft are open and clean.

Check bushings in sun gear for wear or scores, re-
place sun gear assembly if bushings are damaged.
Inspect all thrust washers for wear and scores, replace
as required. Check all lock rings for distortion. Inspect
annulus gear and driving gear teeth for damage. In-

spect planetary gear carrier for cracks and pinions for
broken or worn gear teeth.

Assembly

Refer to Figure 51 for parts reference.

(1) Place rear annulus gear support in annulus gear
and install snap ring.

(2) Position rear planetary gear assembly in rear
annulus gear, slide the assembly into low and reverse
drum, and secure with snap ring in edge of drum. Posi-
tion thrust washer on front side of planetary gear as-
sembly.

(3) Insert output shaft in rear opening of the drum.
Caretfully work the shaft through the annulus gear sup-
port and planetary gear assembly. Make sure shaft
splines are fully engaged in splines of annulus gear
support.

(4) Install steel washer and snap ring on one end
of sun gear. Insert sun gear through front side of driv-
ing shell, install rear steel washer and snap ring.

(5) Carefully slide the driving shell and sun gear
assembly on output shaft, engaging sun gear teeth
with the rear planetary pinion teeth.

(6) Place front annulus gear support in annulus
gear and install snap ring.

(7) Position front planetary gear assembly in front
annulus gear, place thrust washer over planetary gear
assembly hub and install snap ring. Pdsition thrust
washer on rear side of planetary gear assembly.
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SEAL RING
SPRING
PISTON ROD
SEAL RINGS(2)

SNAP RING

PISTON ROD GUIDE

60x386 PISTON
Fig. 52—Kickdown Servo (Exploded View)

(8) Carefully work the front planetary and annulus
gear assembly on the output shaft, meshing planetary
pinions with the sun gear teeth.

(9) With all components properly positioned, install
retaining snap ring on front end of output shatt.

40. OVERRUNNING CLUTCH

Inspection

Inspect clutch rollers for smooth round surfaces,
they must be free of flat spots and chipped edges. In-
spect roller contacting surfaces in the cam and race
for brinneling. Check roller spring for distortion, wear
or other damage. Inspect low and reverse drum thrust
washer (behind overrunning clutch hub) for wear of
scores.

41. KICKDOWN SERVO AND BAND

Inspection

Figure 52 shows an exploded view of the kickdown
servo assembly.

SEAL RING
PISTON PLUG

PISTON

PISTON SPRING

Inspect piston and guide seal rings for wear, and
make sure they turn freely in the grooves. It is not
necessary to remove seal rings unless conditions war-
rant. Inspect piston for nicks, burrs, scores and wear.
Check the piston bore in the case for scores or other
damage. Check fit of guide on the piston rod. Check
piston spring for distortion.

Check band lining for wear and bond of lining to
the band. If lining is worn so grooves are not visible
at the ends or any portion of the band, replace the
band. Inspect band for distorting or cracked ends.

42. LOW AND REVERSE SERVO AND
BAND

Disassembly
(1) Remove snap ring from piston and remove the
piston plug and spring (Fig. 53).

Inspection

Inspect neoprene seal ring for deterioration, wear
and hardness. Check piston and piston plug for nicks,
burrs, scores and wear; piston plug must operate free-
ly in the piston. Check the piston bore in the case for
scores or other damage. Check springs for distortion.

Check band lining for wear and band of lining to the
band. If lining is worn so grooves are not visible at the
ends or any portion of the band, replace the band. In-
spect the band for distortion or cracked ends.

Assembly
(1) Lubricate and insert piston plug and spring in
the piston, and secure with the snap ring.

43. INSTALLATION OF SUB-ASSEMBLIES

The assembly procedures given here include the
installation of sub-assemblies in the transmission case
and adjusting drive train end play. Do not use force to
assemble mating parts. If the parts do not assemble
freely, investigate the cause, and correct the trouble
before proceeding with the assembly procedures. Al-

)0

SNAP RING

SPRING RETAINER

60 x,175

Fig. 53—Low and Reverse Servo (Exploded View)
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HUB RACE

i M e < 60 x1784
Fig. 54—Overrunning Clutch Assembled

ways use new gaskets during the assembly operations.
IMPORTANT: Use only Automatic Transmis-
sion Fluid Type “"A’’, Suffix “A’'’ to lubricate
transmission parts during assembly.

Rear Oil Pump Body

The following procedures must be followed when
installing a new rear oil pump body or reinstalling
original pump body to prevent pump body distortion.

(1) Cut a piece of .002 to .003 inch thick wrapping
paper slightly smaller than the outer diameter of outer
rotor to use as a shim during installation.

(2) Chill the pump body to approximately zero
temperature in a deep freeze or with dry ice.

(3) Quickly place pump body in the case, and in-
stall inner and outer rotors. Place a daub or two of
grease on face of rotors and center paper shim on face
of rotors, then install pump cover and tighten retaining
bolts firmly.

(4) After the pump body has warmed to room tem-
perature, remove the pump cover, paper shim and ro-
tors.

Overrunning Clutch

(1) With transmission case positioned upright,
place low and reverse drum thrust washer in overrun-
ning clutch housing, then place clutch hub (race) on
the thrust washer.

(2) Install springs and rollers exactly as shown in
Figure 54.

Low and Reverse Servo and Band

(1) Caretfully work servo piston assembly into case
with a twisting motion. Place spring, retainer and snap
ring over piston (Fig. 53).

(2) Using the screw portion of the “Power Steering
Worm Housing Bearing Cup Remover, Tool C-3322"
or suitable substitute, depress the piston spring and
install the snap ring.

(3) Position rear band in the case, install the short
strut, then connect the long lever and strut to the band.
Screw in band adjuster just enough to hold struts in
place.

Kickdown Servo

(1) Caretully push servo piston into case bore. In-
stall piston rod, spring and guide (Fig. 52). Depress
the guide and install snap ring.

Planetary Gear Assemblies, Sun Gear, Driving
Shell, Low and Reverse Drum

(1) While supporting the assembly in the case, in-
sert output shaft through the overrunning clutch hub.
Carefully work the assembly rearward, engaging
drum splines with splines of the overrunning clutch
hub. CAUTION: Be very careful not to damage
ground surfaces on the output shaft during
installation.

(2) Apply a coat of grease to selective thrust wash-
er (Fig. 51) and install washer on front end of output
shaft.

NOTE: If the drive train end play was not
within specifications (.024 — .062 inch),
when checked in Paragraph 28, replace
the thrust washer with one of proper thick-
ness.

The following selective washers are available:

Thickness Color
052 — .054 inch Natural
.068 — .070 inch Red
.083 — .085 inch Black

Input Shaft and Rear Clutch

(1) Invert transmission and support in an upright
position with output shaft downward.

(2) Align the rear clutch plate inner splines, lower
the input shaft and clutch assembly into position in
the case.

(8) Carefully work the clutch assembly in a circular
motion to engage clutch splines over splines of the
kickdown annulus gear support.

Coat one side of the fiber thrust washer with heavy
grease, then position washer in the recess on front
face of rear clutch retainer.

Front Clutch

(1) Align the front clutch plate inner splines, lower
the clutch assembly into position in the case.

(2) Caretfully work the clutch assembly in a circular
motion to engage clutch splines over splines of the rear
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TOOL
THROTTLE LEVER TANG

STOP
SCREW 60x376

Fig. 17—Throttle Pressure Adjustment

wrench. One complete turn of the adjusting screw
changes closed throttle line pressure approximately
1% psi. Turning adjusting screw counterclockwise in-
creases pressure, and clockwise decreases the pres-
sure.

Throttle Pressure

Throttle pressures cannot be checked; therefore, the
adjustment should be checked and corrected if neces-
sary, whenever the valve body is serviced or condi-
tions warrant.

(1) Remove valve body assembly from the trans-
mission to perform the adjustment. Reter to Paragraph
25.

(2) Loosen throttle lever stop screw lock nut and
back off screw approximately five turns (Fig. 17).

(3) Insert gauge pin of Tool C-3763 between the
throttle lever cam and the kickdown valve.

(4) By pushing in on the tool, compress the kick-
down valve against its spring so the throttle valve is
completely bottomed inside the valve body.

(5) As force is being exerted to compress the spring,
tighten throttle lever stop screw finger tight against the

Fig. 18—Removing or Installing Speedometer Pinion

throttle lever tang with the throttle lever cam touching
the tool and the throttle valve bottomed. Be sure the
adjustment is made with the spring fully com-
pressed and the valve bottomed in the valve
body.

(6) Remove the tool and tighten the stop screw lock
nut securely.

SERVICING OPERATIONS WITH
TRANSMISSION IN VEHICLE

Various transmission sub-assemblies can be remov-
ed for repairs without removing the transmission from
vehicle. The removal and installation procedures only
are covered here. To recondition these sub-assemblies,
refer to “Recondition Transmission, Unit out of Ve-
hicle”. Paragraph 29 through 42.

18. SPEEDOMETER PINION

Removal and Installation

(1) Remove screw and retainer securing speedom-
oter cable to the extension housing. Carefully work
the pinion and sleeve assembly out of the housing
(Fig. 18).

(2) To replace the pinion and/or oil seal, pry the
clip off the pinion and slide pinion and seal assembly
off the cable.

(3) If transmission fluid is found in the cable hous-
ing, replace seal inside the pinion bore, then slide pin-
jon over end of cable and secure with the spring clip.

(4) To install, push the pinion and sleeve assembly
into the extension housing so the sleeve flange is tight
against the housing, then install the retainer and screw.
Tighten screw to 35-45 inch-pounds torque.

19. PARKING BRAKE ASSEMBLY

Removal
(1) Disconnect propeller shaft at parking brake

Fig. 19—Removing or Installing Brake Drum Flange Nut
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clutch piston retainer. Make sure front clutch driving
lugs are fully engaged in the slots in driving shell.

Front Band
(1) Slide the band over the front clutch assembly.
(2) Install the band strut, screw in adjuster just
enough to hold strut in place.

Front Oil Pump and Reaction Shaft Support

(1) Screw two pilot studs, Tool C-3288 in front oil
pump opening in the case (Fig. 55).

(2) Place a new rubber seal ring in groove on outer
flange of oil pump. Make sure seal ring is not twisted.

(8) Insert aligning Tool C-3756 through pump body
and engage with inner rotor.

(4) Install the assembly in the case, tap lightly with
a soft mallet if necessary. Install four bolts, remove
pilot studs and install remaining bolts and pull down
evenly, then tighten bolts to 14-16 foot-pounds torque.

(5) Rotate the pump rotors with Tool C-3759 until
the two small holes in the handle of tool are vertical
(Fig. 56). This will locate the inner rotor so the con-
verter impeller shaft will engage the inner rotor lugs
during installation.

Rear Oil Pump

(1) Place outer rotor in the pump body.

(2) Turn output shaft so the inner rotor driving shaft
in alignment with the ball (Fig. 27).

(8) Position outer rotor so dye marks will be
aligned, then push inner rotor in mesh with outer rotor.

(4) Install the oil pump cover with the retaining
bolts threaded in a few turns. Slide aligning sleeve,
Tool C-3762 all the way in until it bottoms against ro-
tors (Fig. 28), then tighten the cover bolts evenly to
14-16 foot-pounds torque.

Fig. 55—Installing Front Pump and Reaction Shaft
Support Assembly

HOLES
YERTICAL

60x393

Fig. 56—Aligning Front Pump Rotors

Governor

(1) Align master spline of governor support with
master spline on output shaft and slide the assembly
into place. Install snap ring behind the governor hous-
ing (Fig .25). Tighten housing to support screws to
6-8 foot-pounds torque.

(2) Place the governor valve on valve shaft, insert
the assembly into housing and through the governor
weights. Install the valve shaft retaining snap ring.

Extension Housing and Parking Brake

(1) Using a new gasket, carefully slide the exten-
sion housing into place. Install the retaining bolts and
washers, tighten bolts to 25-30 foot-pounds torque.

IMPORTANT: Recheck the drive train end
play as described in Paragraph 28-E. Correct
if necessary.

(2) Place the neoprene spacer in position on back
of brake support plate with steel sleeve in center of
support.

(3) Position brake assembly and anchor pin on
end of extension, make sure spacer sleeve remains in
center of support. Align anchor pin hole with hole in
front lug and install lock pin.

(4) Install grease shield, with flat on shield aligned
with flat on extension housing. Install grease shield
retainer spring with opening of spring toward brake
shoe adjusting nut. Make sure spring is properly seated
in groove.

(5) Slide the brake shoe return spring behind the
grease shield spring and hook into position (Fig. 20).

(6) Install the brake drum and flange assembly,
washer and nut. Tighten nut to 175 foot-pounds torque.

Poly318.com 104



TRANSMISSION 107

POWERFLITE TRANSMISSION
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Oil Capacity of Transmission and Torque Converter. . ... ..... . ... 20 pt. (Automatic Transmission)
Fluid —Type “'A’’ Suffix "'A"”
Method of Cooling. . . ... ... ... ... Water
Lubrication.. ... ... ... ... . . ... . Pumps (Rotor Type)
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LoW. e 1.72 to 1
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FRONT-REAR PUMPS

Clearance Between Governor Valve and Body

THRUST WASHERS

Direct Clutch Piston Retainer (Fibre)

Kickdown Planet Pinion Carrier

Kickdown Annulus Gear

SNAP RINGS

Planet Pinion Carrier Housing

(SPECIFICATIONS — Continued)

Planet Pinion Carrier Housing

Gear (Rotary)
.0012 to .0022"
.001 to .003"

Centrifugal
.002 to .005"”

.078 to .080"
.095 to .097"
.112 to . 114"
.062 to .064"
.062 to .064"
.078 to .080"

*.062 to .064”
*,072 to .074"
*.082 to .084"
.058 to .060”
.062 to .064"
.078 to .080”
.082 to .084"
.086 to .088"
*If this selection of snap rings fails to provide minimum clearance, use kickdown sun gear snap ring (.058-.060").

..Wrench
. .Pilots

C-3202

C-3293.......

C-3204

C3205.........
C-3297.........

C-3301

C3335.........
C-3339.........

C-3380

C-3461.........

C-3487
C-3575

SPECIAL TOOLS

C-3287.........
C-3288.........
C-3289.........

.Puller
.Pilots
.Fixture

Gauge

.. Gauge

Stand

.Pilots
.Remover-Installer

Pliers

.Straightedge
.Set-Dial Indicator

Wrench

.Fixture

Support
Compressor
Extension
Tachometer
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TORQUE REFERENCE

Foot-Pounds Inch-Pounds
Case to Converter Housing Bolt. .. ............. ... ... .. ... ... ....... 45
Case Qil Line Plug. ... ... .. .. . . . 120
Case to Reaction Shaft Bolt. . . ...... ... ... .. ... .. ... . . .. . . ... ... . ... e 15
Direct Clutch Shift Valve Plug Bolt. . ......... .. ... .. . ... .. .. .. .. .. .. .. 30
Extension to Case Bolt. ... .......... ... ... .. . .. .. . . . . . . ... 25
Front Oil Pump Housing Bolt. . . ........ .. ... .. .. ... . ................. 180
Governor Body Bolt. .. ... ... ... ... .. 90
Governor Locating Bolt. ... .......... . ... .. .. .. ... 43
Governor Oil Pressure Take-Of Plug.............. .. ... ... ... .. ...... 120
Kickdown Band Adjusting Bolt Nut. .. ...... ... ... .. ... .............. 40
Kickdown Band Lever Shatt Plug.............. ... .. . . ... .. . ... ... ...... 25
Kickdown Strainer Support Bolt. . ... ....... ... . ... . ... . ... . ... . . ... .. 180
Manual Control Lever Nut........ ... ... .. . .. ... . . . . . .. 7
Neutral Starter Switch —Initial Electrical Contact plus 1/3to 1/2 turn.... ... 75 Max.
Oil Pan Bolt and Lock Washer................. ... .. . . ... . . .. ... . . ... 180
Oil Pan Filler Tube Bracket Bolt Nut. ........... . ... . ... ... .. ... ...... 20
Oil Pan Filler Tube Nut. . .. ... ... . ... . ., 40
Output Shaft Support Bolt. . . ....... ... ... .. .. .. .. 25
Output Shaft Support Pipe Plug. ... ........... ... . . . . 120
Rear Oil Pump Housing Bolt... ... ........... ... ... ... .. ... .......... 180
Regulator Valve Spring Retainer. . .. ........ ... ... ... . . ... . ... ... .. . ... 50
Reverse Band Lever Adjusting Bolt Nut. . . . ...... ... ... ... ... .. ... ...... 35
Shaft Flange Nut. ... ... . ... . .. . .. . . . 175
Speedometer Pinion Sleeve................ ... .. .. ... .. ... 45
Throttle Control Lever Nut. . . . ... ... .. ... ... ... . . . . . .. . . .. . . . . ... .. 7
Throttle Oil Pressure Take-Off Plug............. ... ... ... ............ 120
Throttle Valve Adjusting Bolt Plug.............. ... .. ... .. ... ........... 25
Torque Converter Control Valve Spring Retainer. . .. .................. ... 40
Transfer Plate Cover Bolt—Long. . ........... ... .. ... . ... . i .. 45
Transfer Plate Cover Bolt—Short. . .. ............ ... .. ... . ... ... ........ 45
Transfer Plate Bolt—Long . ... ... ... .. ... ... .. .. .. . . . . . ... ... 180
Transfer Plate Bolt—Short. . .. ... ... .. .. 180
Valve Body End Cover Long Bolt. ... ............. ... ... ... ........... 25
Valve Body End Cover Bolt. .. . ... ... i 25
Valve Body End Cover Short Bolt. . . .. ............ .o . 25
Cable Control. . .. ... . .. .
Cable Clip to Column Jacket Bolt. . . . ... ... .. ... .. .. ... ... ....... 70
Push Button Box to Instrument Panel, Plate or Bracket Assembly Nut........ 20
Transmission Cable Bracket Bolt. . .......... .. ... ... ... ... .. .. iiuon.. 15
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SERVICE DIAGNOSIS CHART

ITEMS OPERATING DIFFICULTY
TO CHECK Shift Abnormalities Response Miscellaneous

See ““Explanation
of Index Items’’

INDEX ITEM

\/ \/

NOTE: Always
Check ltems A, B, C,
and G First

Runaway on Upshift

and K.D.
Harsh Upshift

Harsh N to R

orNto D

Delayed

Nto D

and K.D.

No

Upshift

No K.D. or

Grating, Scraping, Growling

Noises
Qil Blows Out Fill Tube

Trans.
Impossible to Push

Normal Downshift
Trans. Hard to Fill—
Start Engine

Shifts
Moves Forward in

Neutral
Moves Backward

Drive Position
Slips in All
in Neutral

Ranges
Reverse Band

Erratically
No Drive
in D-L
Slips

No Drive in
Any Range
Drags or
Locks
Buzzing
Overheats
Starter Won't
Energize

Slips in
Noise

A. Oil Level

w

Throttle Link Adj.

C. Gearshift Control
Cable Adj.

>

Pressure Checks—
Line Lube, etc.

K.D. Band Adj.

Reverse Band Adj.

Engine Idle

Neutral Start SW. o

Handbrake Adj. o O L

Regulator Valves—

Springs ® ® [ ) o o o

K. Converter Control

Valve o @ ©

Breather o

Output Shaft Rear
Bearing S.R. o o

N. T.C. ®

O. K.D. Servo-Band
Linkage o e o o oo L L

R. Servo Band
Linkage o o o o L B

Q. Oil Strainer (] o o O

Valve Body—DBolts—
Mating Surfaces ® &6 &6 & o6 &6 o o o o o o o o

Speedometer Pinion

Governor BN EK ]

U. Rear Pump L o

Front Pump—
Drive Sleeve ® [ N N ® o o O

Reg. Valve Body,
Gasket, Surfaces o ® ® o ® [ BN )

Converter-Housing

Direct Clutch [ B N o o o ® o

Planetary Gear Set e O

Seal Rings | BN ® o e o
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1. EXPLANATION OF INDEX ITEMS ON
TROUBLE DIAGNOSIS CHART

A. Qil level—Refer to Lubrication Group of this
manual.

B. Throttle linkage—Refer to Paragraph 5.
C. Gearshift control cable—Refer to Paragraph 5.

D. Pressure tap check—Hydraulic Pressure taps have
been provided to check the following pressures: line,
lubrication, direct clutch, governor, and throttle (Refer
to Figure 2). These pressures should fall within speci-
fied limits stated in Hydraulic Control Pressure Check
Charts.

E. Kickdown band adjustment—The kickdown band
adjustment screw is located on the left side of trans-
mission case (Figure 3). Refer to Paragraph 5.

F. Reverse band adjustment—The oil pan must be
removed to make this adjustment. The adjustment is
made by backing off adjusting screw lock nut. Torque
the adjusting screw to 20 to 25 inch=pounds torque
then back adjusting set screw out 12 turns. Tighten
lock nut from 30 to 35 foot-pounds torque.

G. Engine idle—Adjust to 475 to 500 r.p.m.

H. Neutral starting switch—Check wire connections
and switch.

NOTE: If jumper wire is used for cranking
engine (when taking pressure readings etc.)
it is important that jumper leads be connected
to battery terminals and to starter switch ter-
minal (located toward rear of car) of the sole-
noid.

1. Parking—Check for excessive drag. Adjust as out-
lined in Brakes Section of this manual.

]. Requlator valve spring—The regulator valve may
be removed by removing the requlator valve spring
retainer which is on the right side of transmission case
(Figure 2). Check for a stuck or severely scratched
valve and/or buckled spring.

K. Converter control valve, spring—The converter
control valve may be removed by removing the con-
verter control valve spring retainer which is on right
side of transmission case (Figure 2). Check for a stuck
or severely scratched valve and/or buckled spring.

L. Breather—Check to determine whether breather is
free of dirt, undercoating, etc.

M. Output shaft rear bearing, snap ring—Check for
rough bearing and/or unseated snap ring. Snap rings
are available in two sizes.

N. Torque converter housing cooling air passages—
Check for dirt, mud, or other foreign material on screens
or torque converter cooling fins.

O. Kickdown servo, band and linkage—Check for
broken seal rings, stuck servo piston or broken linkage.

P. Reverse servo, band and linkage—Check for torn
seal, stuck, broken band and/or linkage.

Q. Oil strainer and suction tubes—Check for possible
air leakage at front pump suction tube, or rear pump
suction tube.

R. Valve body attaching bolts and mating surface—
Check for loose bolts, burrs or scratches on mating
surfaces. Clean valve body assembly. Check for stuck
valves, dirt, scratched valves or body, and burrs on
valves. Torque valve body bolts to specifications.

S. Speedometer pinion—Check nylon teeth for wear,
shredding.

T. Governor—Clean assembly and check weight as-
sembly and valve for burrs, scratches or sticky opera-
tion. Examine the governor valve shaft, shaft snap
rings and seal rings.

U. Rear pump—Clean and inspect assembly for side
and diametral clearance. Note whether rear oil pump
pinion drive ball is in place. Examine output shaft
support face for severe scoring.

a. Front pump and Drive sleeve—Clean and inspect
assembly for side and diametral clearance. Examine oil
pump inner and outer rotor for scoring. Check front
pump drive sleeve seal ring.

b. Regulator valve body, mating surfaces, gasket—
Clean and inspect valve body for heavy scratches and
scoring on valve bores and face which bears against
the front pump housing. Examine valve body to deter-
mine if secondary reaction orifice is free of dirt. Check
gasket for uniformness of compression by valve body.

c. Converter—Flush out converter and check con-
verter bore, face, and hub runout. (Refer to Torque Con-
verter Section.)

d. Direct clutch—Clean and inspect discs, plates,
drive hub, return spring and piston.

e. Planetary gear set—Clean and inspect gear set
for worn thrust washers, nicked or rough gear teeth,
and excessive pinion end clearance.

f. Seal rings—Check for burrs, broken ends.

NOTE: Refer to Figure 35 for illustration
showing location of the various drilled pas-
sages in transmission case.
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SERVICE INFORMATION

GENERAL INFORMATION

Transmission

PowerFlite combines a highly efficient torque conver-
ter and a simple automatic two-speed transmission
which provides exceptionally smooth performance
throughout the entire speed range. The transmission is
equipped with a neutral starting safety switch which
prevents starting the car in gear.

All normal driving can be done in the drive (D)
range, which accelerates the car in low range and then
automatically upshifts the transmission into direct drive
at the proper time, depending upon the degree of accel-
eration desired by the driver. The shift is tully aquto-
matic, allowing the driver to keep constant pressure on
the accelerator at all times. Instantaneous acceleration,
with the D (Drive) push button engaged, is accom-
plished by pressing the accelerator pedal to the floor.
This action downshifts the transmission to low gear.

A L (low) range is provided to keep the transmission
in low gear at all speeds for unusual driving conditions
such as climbing or descending mountains or driving
through sand.

“Rocking” the car, when mired in mud or snow, is
easily accomplished by alternately engaging the R
(reverse) and L (low) push buttons.

Torque Converter

The torque converter receives its oil supply at a con-
stant pressure from the front oil pump in the transmis-
sion.

The unit is bolted to and supported by the crankshedt

_ o
UNLATCHED POSITION

57x430
Fig. 1—Gearshift Control Unit (Operational Sketch)

flange. It consists of three basic parts: an impeller, a
turbine, and a stator. The impeller, which forms the
outer shell of the converter unit, is driven by the engine.
The turbine is driven by the force of oil from the im-
peller vanes. The turbine is splined to the input shatt of
the transmission. The stator, located between the im-
peller and turbine, serves to redirect the flow of oil in
the unit, thus multiplying engine torque. The stator is
mounted on an overrunning clutch which permits it
to rotate only in the direction of impeller and turbine
rotation.

The torque converter is serviced only as a complete
assembly.

Gearshift Control Push Buttons

PowerFlite Transmission equipped cars have four
gearshift control buttons located to the left of the steer-
ing column on the instrument panel. The buttons, which
control the transmission, are identified by the letters
R (reverse), N (neutral), D (drive), and L (low). The
buttons are illuminated for night driving.

When operating the gearshift control, the button se-
lected must be pushed to the full extent of its travel.
This will aqutomatically release a previously selected
button for return to its normal position.

A hydraulic interlock prevents the driver from in-
advertently pushing the R (reverse) button to the re-
verse position when the vehicle is traveling in the D
(drive) position above 15 mph.

Should the reverse button be pushed “in” at a speed
in excess of 15 mph., the manual valve lever will move
to the neutral position. The driver is then required to
again select the proper gear range.

Gearshift Control Housing (Refer to Figure 1)

Mechanical connection between the gearshift con-
trol housing and the transmission manual control valve
is obtained through the use of a single push-pull cable.
One end of the wire cable is secured to the cable ac-
tuator in the gearshift housing, while the other end
enters the transmission case to engage the manual con-
trol valve lever assembly.

When a button is pushed in, an operating slide con-
tacts the cable actuator, causing it to pivot. Movement
of the cable actuator about its axis moves the attached
wire cable.

When the button nears its limit of travel, a lock
spring on the button slide engages the actuator shaft.
This action holds the button in the engaged position.

When the operator pushes another button to select a
different range, the top or bottom portion (depending
on which button was pushed) of the slide contacts the
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TORQUE
CONVERTER
CONTROL
VALVE

THROTTLE PRESSURE TAKEOFF PLUG

TRANSMISSION
REGULATOR
~ VALVE

OIL FILLER TUBE
OPENING

DIRECT CLUTCH PRESSURE TAKEOFF PLUG 56x109 A

KICKDOWN BAND
ADJUSTING SCREW

LUBRICANT PRESSURE
TAKEOFF PLUG

THROTTLE CONTROU
EVER SHAFT IS

LINE PRESSURE
TAKEOFF PLUG

CONTROL CABLE
ENTRANCE HOLE

THROTTLE VALVE
ADJUSTING SCREW
PLUG -
GOVERNOR PRESSURE TAKEOFF PLUG

56x110 A REAR EXTENSION BREATHER

Fig. 2—Exterior Views of Transmission

actuator, thereby releasing the first button from the
restraint of the slide lock. The first button is then free
to return (under spring force) to its original position.

A back-up light switch (when so equipped) is incor-
porated in the gearshift control housing and is operated
by the R (reverse) push button slide.

Nevutral Starting Switch

The starting motor is wired in such a way that the
engine cannot be started unless the N (neutral ) button
is engaged. Engaging the N (neutral) button closes the
starting motor circuit at the neutral starting switch,
located on the transmission case (Figure 2).
Starting the Engine

(1) As a safety precaution, apply handbrake or
foot brake.

(2) Push in the N (neutral) button.

(3) Depress accelerator pedal slightly.

(4) Turn ignition key to extreme clockwise position.

(5) When engine starts, release pressure on ignition
key.

Push Starting

If the engine fails to start in the normal manner, be-
cause of a discharged battery, it may be started by
pushing the car. Towing the car to start is not recom-
mended due to the sudden surge of power when the
engine starts.

Turn the ignition switch on, then push “in” on the N
(neutral) button. After the car has been pushed to a
speed of 25 m.p.h. (approximately ), push in on the L
(low) button. This will allow the transmission to drive
the engine by power transmitted from the rear wheels.

How to Drive the Car

(1) When starting in extremely cold weather, allow
the engine to warm up while in N (neutral) position.
If the engine is cold (engine on fast idle) apply the
foot brake to prevent a creep tendency when pushing
the buttons in D (drive) or R (reverse) positions.

(2) All normal driving will be done in D (drive)
range. The vehicle will have a slight tendency to creep
after pushing the button from N (neutral) to D (drive)
at idle, due to slight torque output from the torque con-
verter. This can be prevented by applying the foot
brake. As soon as the accelerator is depressed, the
vehicle will move forward in the drive (breakaway)
range.

At speed of between 15 and 61 mph (depending on
car model and the amount the accelerator is de-
pressed) the transmission will upshift to direct. When
slowing the car down at throttle openings short of wide
open, the transmission will automatically downshift
from 9 to 11 mph. (approximately) depending on car
model.

(3) L (low) provides driving characteristics similar
to D (drive) except the transmission will not upshift
(into direct) at any car speed. This position provides
excellent handling ease in mountain driving and su-
perior pulling qualities in sand and snow. It is possible
to push the buttons from L (low) to D (drive) and D
(drive) to L (low) at any normal speed. Damage may
result if a shift from D (drive) to L (low) is made
above 65 mph.

(4) Reverse—Stop the vehicle and with foot brake
applied, push the R (reverse) button to full limit of
travel. Upon depressing the accelerator the vehicle will
move in reverse. Do not depress the R (reverse) button
when the car is moving forwerd at a speed above 5
mph.

(5) Kickdown or forced downshift. At speeds be-
tween 15 to approximately 55 mph. in D (drive), after
the transmission has upshifted to direct, maximum ac-
celeration can be obtained for passing or climbing a
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steep grade by pressing the accelerator wide open.
This will cause the transmission to downshift. It will
automatically upshift to direct if the accelerator is re-
leased or a speed of about 61 mph. is reached. Any
variation in downshift speed limits may be due to per-
missible operating fluid leakage within the transmis-
sion.

Towing

(1) Transmission Inoperative—Tow the car with a
rear end pickup or remove the propeller shaft.

(2) Transmission Operating Properly—The car may
be towed safely in N (neutral) at moderate speeds.
However, for long distance towing (over 100 miles),
the propeller shaft should be removed.

Checking Fluid Level

Refer to Lubrication Section of this manual.

2. HYDRAULIC CONTROL PRESSURE CHECKS

Line Pressure

Remove the pipe plug from the line pressure take-off
hole located on the front left side of the transmission
case (Figure 2). Install pressure gauge, Tool C-3283
(300 psi) at this point.

Throttle Pressure

Remove the plug from the throttle pressure take-off
hole located on the right-hand side of the transmission
case (Figure 2). Install pressure gauge, Tool-3292 (100
psi) at this point.

When checking throttle pressure, always follow up
by checking throttle linkage adjustment (Paragraph
5). If throttle pressure does not conform to specifica-
tions refer to Paragraph 5.

Governor Pressure

Remove the pipe plug from the governor pressure
take-off hole located on the lower left side of the output
shaft support (Figure 2). Install pressure gauge, Tool
C-3292 (100 psi) at this point.

Direct Clutch Pressure

Remove the pipe plug fitting from the pressure take-
off hole tapped in the kickdown servo (Figure 2) and
install pressure gauge, Tool C-3292 (100 psi). With the
rear wheels free to turn, accelerate the engine slowly
until an upshift occurs. During the upshift, the pressure
gauge attached to the kickdown servo will dwell twice
but should show a very rapid pressure rise from 0 to
final clutch or line pressure. This rise should not take
more than 1%2 to 2 seconds.

With an engine speed of not less than 650 rpm.
(transmission upshifted) the direct clutch pressure
should read not lower than 10 psi below line pressure.

Should a slow rise in clutch pressure be observed,

or a clutch pressure of more than 10 psi lower than line
pressure be obtained, it is an indication of abnormal
leakage.

Lubrication Pressure

Remove the oil cooler fitting from the lubrication
pressure takeoff hole located on the left side of the
transmission case (Figure 2). Install gauge, Tool C-
3282 (100 psi ). With engine running at 800 rpm in neu-
tral, lubrication pressure should read not below 10 psi
minimum. If the pressure is incorrect, check line pres-
sure and Trouble Diagonsis Chart.

LINE PRESSURE CHART

Gearshift Rear Engine Line

Position Wheels Speed Pressure
R* Free to Turn 1400 225 to 275
N 800 85t0 95
D* Brakes Applied 800 85to 95

*Engine must be at operating temperature.

THROTTLE PRESSURE CHART

Gearshift Engine Throttle

Position Brakes Throttle Speed Pressure
D Applied Closed Idle 1310 15

D Applied Wide Open* 1400to 1500 80 to 90

*Do not hold throttle wide open for longer than a few
seconds.

GOVERNOR PRESSURE CHART

Gearshift Car Governor
Position Wheels Speed Pressure
D Free to turn 13 to 15 15
D Free to turn 24 to 32 45
D Free to turn 51 to 60 60

3. CHECKING FOR OIL LEAKS

If the transmission is leaking oil, check the following
points:

Leaks not Requiring Removal of Transmission
from car
(1) Transmission output shaft rear oil seal.

(2) Speedometer pinion assembly.
(3) Oil filler tube to oil pan connector.
(4) Oil pan to transmission case.
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(5) Regulator valve and torque converter control
valve retainers.

(6) Test pressure hole plugs.

(7) If oil is found inside converter housing, check
torque converter drain plug.

Leaks at these locations should be corrected regard-
less of how slight.

Leaks Requiring Removal of Transmission
from Car

(1) Sand hole in transmission case.

(2) Sand hole in front oil pump housing.

(3) Front oil pump housing bolts loose or sealing
washers damaged.

(4) Torque converter impeller hub seal (located on
forward end of front oil pump housing). When correct-
ing make sure torque converter hub, bore and face
run-out is within limits. (Refer to Torque Converter
Section).

(5) Front oil pump housing oil seal (located on out-
side diameter of front oil pump housing).

When replacement of the front oil pump housing is
made or whenever it is necessary to correct a leak due
to this “O" seal ring, the following precautions should
be taken:

(a) Install a new “O” ring seal in its groove in the
front oil pump housing.

(b) Make sure that the seal has not been twisted
during this installation, as this alone will cause a leak.

(¢) Measure the amount the seal protrudes above
the front oil pump housing completely around the O.D.
If, at any point, the seal protrudes less than .010 inch,
or if considerable variation exists in the amount the
seal protrudes, a new front pump housing should be
selected.

Leaks at these points may be remedied by tightening
loose bolts or replacing damaged or faulty parts.

4. SERVICING GEARSHIFT CONTROL UNIT
Removing Gearshift Control Unit

(1) Disconnect one battery cable.

(2) Disconnect back-up light switch (if so
equipped) and illuminating lamp lead wires, at the
rear of the instrument panel.

(3) Remove the push button face plate screws, then

remove the push buttons by pulling them off the push
button slide. Remove lamp bolt.

(4) Remove the control housing stud nuts that are
now accessible and remove control and cable from
rear of instrument panel.

(5) Remove hairpin securing control cable to ac-
tuator and the screws holding the cable bracket to the
control housing.

N

ACTUATOR

HAIRPIN CLIP 56x55 A
Fig. 3—Exterior View of Gearshift Control Housing
(Typical)

Installing Gearshift Control Unit

(1) Insert end of cable on actuator and reassemble
hairpin clip. Place cable bracket on control unit and
install screws securely. (Figure 3).

(2) Carefully guide the unit into position from the
rear of the instrument panel and install the attaching
stud nuts from the front side of the instrument panel.

(3) Install lamp bulb in push button control and
reinstall push buttons onto control actuator slides. Re-
place face plate.

(4) Connect back-up switch and push button illumi-
nating lamp wires.

Removing Gearshift Control Cable

(1) Remove gearshift control cable from transmis-
sion assembly, as outlined under “Removal and In-
spection of Cable Assembly—Transmission End” steps
1 and 2.

(2) Remove gearshift control housing and cable as
outlined under “Servicing Gearshift Control Unit,"”
Removal.

(3) From inside of vehicle, pull cable assembly
through rubber grommet (or remove grommet ) in dash
panel.

Installing Gearshift Control Cable

(1) From inside of vehicle, install transmission end
of cable through rubber grommet in dash panel.

(2) Install cable at gearshift control housing as out-
lined under “Servicing Gearshift Control Unit,” Installa-
tion.

(3) Install cable assembly into transmission case.
(Refer to “Adjusting The Gearshift Control Cable”"—
Paragraph 5).

Replacing the Back-Up Light Switch
(when so equipped)

(1) Remove gearshift control housing and plate as-
sembly as outlined under “Servicing Gearshift Control
Unit,” Removal.

(2) Back-up light switch is fastened to the control
unit by four tabs. Straighten tabs to remove switch.

(8) Install repaired or replacement switch and bend
tabs to secure switch to gearshift control housing.
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(4) Install gearshift control housing assembly.

Replacing Push Button Unit Lamp Bulb
(1) Remove the face plate retaining screws.
(2) Remove one or more push buttons for clearance.
(3) Replace defective or burned out bulb, using Tool
C-3398.
(4) Replace face plate. Test operation of unit.

Removal and Inspection of Cable Assembly
(Transmission End)

(1) Push in the R (reverse) push button to position
cable adapter for removal of cable lock spring, and
placing cable adapter in close proximity to cable en-
trance hole in transmission case, (for reinstallation of
cable). Raise car on hoist and remove neutral starting
switch from transmission case. Some fluid will drain
out. Transmission fluid may be hot!!

(2) Loosen cable to transmission adjustable mount-
ing bracket screw. Place screwdriver blade through
neutral starting switch hole, and push against cable
lock spring. With the other hand, withdraw cable as-
sembly from transmission case.

(3) Examine “O" ring seal on cable ferrule. Replace
seal if it shows signs of roughness, shredding or deteri-
oration. Inspect fit of bracket slot and cable ferrule
groove. The bracket should fit just freely into ferrule
groove to full depth of bracket slot. If cable bracket
slotted section does not meet this requirement, remove
excess metal with a file.

5. TRANSMISSION AND CONTROLS-
ADJUSTMENTS

Throttle Pressure and Throttle Linkage Adjustment

Accurate adjustment of the transmission throttle link-
age and setting of the throttle oil pressure is very im-
portant for proper operation of the PowerFlite trans-
mission. Therefore, the following procedures should be
very carefully performed:

Throttle Linkage Adjustments (Refer to Fig. 4)

(1) With the engine at operating temperature, car-
buretor off the fast idle cam and transmission in neu-
tral, adjust idle speed to 475-500 R.P.M. (use tachom-
eter).

(2) Loosen the throttle linkage adjustment lock nuts
on both the carburetor rod and the transmission throttle
rod.

(3) Insert a 34" rod or drill bit in the hole and open
slot of the accelerator shaft bracket end into the elon-
gated hole of the throttle lever.

(4) With the rod in position, hold the transmission
throttle valve lever all the way forward (closed posi-
tion), and tighten transmission to accelerate lever as-

@) %1s"RoD

THROTTLE
LEVER  ADJUSTMENT
LOCK NUT™B

THROTTLE
LEVER

L]
ADJUSTMENT

LOCK NUT A" 60x171

Fig. 4—Throttle Linkage Adjustment

sembly rod adjusting locknut A" Figure 4.

(5) Remove rod from accelerator lever, shaft and
bracket assembly.

(6) With the carburetor throttle lever off the fast
idle cam and against the idle stop screw, move the rear
half of the carburetor rod rearward until the stop in the
transmission is felt, tighten locknut “B”. Figure 4.

(7) The accelerator pedal should be at an angle of
113 to 114 degrees to the horizontal. If necessary to
correct, adjust pedal angle by removing the accelerator
pedal end of the bell crank to pedal rod, and shorten-
ing or lengthening the rod by loosening the lock nut at
the swivel end and rotating the swivel. Reinstall the
rod and tighten the locknut. Be sure the rod is
properly aligned to prevent binding. Poor en-
gine performance due to carburetor throttle
not opening fully or lack of kickdown may re-
sult if accelerator pedal angle is incorrect.

Throttle Pressure Adjustment

(1) With throttle linkage properly adjusted and
tachometer attached, start engine and recheck idle
setting (475-500 rpm) with transmission in neutral and
hand brake set. Raise vehicle on hoist.

(2) Remove the throttle oil pressure take off plug
located between reverse and kickdown servos on right
side of transmission. (Refer to Figure 2). Connect 100
psi pressure gauge, Tool C-3292.

(3) Push in the D (drive) push button. (When the
manual control lever is moved into drive range engine
speed will drop approximately 50 rpm.) Check throttle
pressure.

Oil pressure should read 13 to 15 psi. If the pressure
is not within specifications, adjust as follows:

(4) Remove the throttle valve adjusting screw plug
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(Figure 2). About 1 quart of transmission fluid will
drain out.

(5) Insert adjusting screw wrench, Tool C-3279A
and adjust throttle pressure to 13-15 psi, as shown in
Figure 5. Turn screw OUT to increase pressure and IN
to decrease pressure.

(6) BReplace the throttle valve adjusting screw plug
and torque from 20 to 25 foot-pounds.

(7) With the accelerator pedal fully released, and
engine at 475 to 500 rpm, the pressure should read
13 to 15 psi.

(8) Move the accelerator pedal or lever from under-
neath, very slowly.

With throttle pressure and linkage properly adjusted,
the throttle pressure will rise (approximately 6-8 psi)
the instant engine rpm is increased. Do not use throttle
rod. When making this check, use accelerator pedal
lever located on underside of floor pan.

(9) Remove oil pressure gauge and install plug.
Torque from 10 to 12 foot-pounds.

(10) If the throttle pressure was adjusted, replace
the fluid that drained out, with (Type “A” Suffix “A")
Automatic Transmission Fluid.

(11) Check accelerator pedal height—at wide open
throttle. There should be sufficient clearance between
the tip of the pedal and the floor mat. Adjust pedal to
accelerator shaft rod assembly.

Adjustment of Kickdown (Front) Band

(1) Using a % inch open end wrench loosen the
locknut (Figure 2). Check the freeness of the adjusting
screw in the transmission case. If free, use inch-pound
torque wrench, Tool C-3380 (with extension C-3583)
and tighten the adjusting screw from 40-43 inch-
pounds* torque. Disregard multiplication factor on Ex-
tension, C-3583. Use a reference mark of chalk or col-

Fig. 5—Adjusting Throttle Pressure (Typical)

Fig. 6—Adjusting the Reverse Band (Typical)

ored pencil on the corner of the adjusting screw square
and the transmission case. Using extreme care, back
the adjusting screw out exactly 2% turns. Now, hold
the adjusting screw stationary with wrench and tighten
the locknut securely. Extreme care must be exercised in
performing this operation to insure correct adjustment
otherwise serious damage will occur when transmission
is operated.

*If Tool C-3380 (with extension C-3583) is not used,
then, use wrench, Tool C-3380 and tighten adjusting
screw to 72 inch-pounds torque.

Reverse (Rear) Band Adjustment

(1) Drain transmission and remove transmission
oil pan.

(2) Loosen reverse band adjusting screw locknut
and tighten adjusting screw from 20 to 25 inch-pounds,
as shown in Figure 6. Back out adjusting screw 12 turns.
Holding adjusting screw in this location, tighten lock
nut securely (30%5 foot-pounds torque).

(3) Replace the transmission oil pan, using a new
gasket and refill transmission with Automatic Transmis-
sion fluid (Type “A"” Suffix “A").

Adjusting the Gearshift Control Cable

Push in L (low) push button. Place transmission
manual valve lever in reverse detent by moving neu-
tral switch contact part of lever full travel towards rear
of car manudally, by using screw driver (or other suit-
able tool) in neutral starting switch hole. With L (low)
push button held tightly in (full travel), insert cable
assembly into transmission case engaging cable fer-
rule groove with lock spring in cable adapter. Push and
pull the cable, using light pressure, to be sure groove
in cable ferrule has engaged lock spring. Replace ad-
justable mounting bracket and tighten cap screw finger
tight.
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NEUTRAL STARTER
SWITCH CAM

56 x 155

Fig. 7—Neutral Starting Switch Cam Centered In
Switch Mounting Hole

Cable and Neutral Starting Switch Adjustment

Move the cable and bracket assembly (manually)
at the transmission, as required, to position the manual
valve lever into neutral detent. Hold the N (neutral)
button tightly “in” at full travel. The neutral starting
switch cam should then be centered in the neutral
starting switch hole, as shown in Figure 7.

Use a freeditting flatfaced shaft, inserted through
the neutral switch mounting hole (Figure 8), and apply
light pressure against the manual valve lever to main-
tain the neutral detent position of the manual lever. If
tool is hot available, lever may be held by finger pres-
sure.

Carefully move cable assembly “in” and “out” with-
out moving the manual lever, to determine total free-
play travel of cable. Locate the cable in mid-position
of the free-play, release the pressure against the man-
ual lever and tighten the mounting bracket securely.

Do not allow the cable to move when tighten-
ing the bracket.

Replace the neutral starting switch. Install the con-
cave spring (cupped) washer over the threads of the
neutral starting switch so that the concave (cupped)
side of the washer is towards the transmission case.
Install the “O" ring seal over the threads of the neutral
starting switch and up against the washer.

With proper cable adjustment assured and N (neu-
tral) button depressed make certain that switch is
properly aligned in center of neutral starting switch
hole. With test loads connected to battery current and
terminal of the switch, screw switch into transmission
case until test light lights, then turn switch an oddi-
tional % to V2 turn. Do not exceed 75 ft. lbs. torque.
Excessive tightening may damage case and
interfere with push button control.

Check transmission fluid level as outlined in lubri-
cation Section of this manual.

Road Testing
When faulty operation of the transmission is re-

ported, transmission fluid level and engine idle should
be checked before anything else. Good transmission
operation also depends on good engine operation.
Therefore, before blaming any rough shifting on the
transmission it is necessary to make sure the engine
is operating at full efficiency.

If, when tuning the engine, the throttle
linkage between the carburetor and the
transmission is disturbed, it will be necessary
to readjust the linkage. Refer to ‘'Throttle
Pressure and Throttle Linkage Adjustment’”’
Paragraph 5.

After all the adjustments and pressures checks are
completed, road test the car under varying road con-
ditions. The transmission should respond according to
the following shift patterns:

SHIFT PATTERN SUMMARY (M.P.H.)

Upshift Downshift
Wide Wide Kick-
Light Open Light Open down
Throttle  Throttle Throttle Throttle Limit
l4t0 19 5l1to61 9toll 9to 17 41to57

All shift speeds may vary somewhat due to
production tolerances, however, the quality
of the shifts should be smooth, responsive,
and without noticeable engine runaway.

6. REMOVING TRANSMISSION FROM
VEHICLE

(1) Drain transmission by disconnecting oil filler
tube connector at oil pan. Remove torque converter

NEUTRAL STARTER
SWITCH CAM

Fig. 8—""Locking’’ Manual Valve Lever in Neutral
Position (Oil Pan Removed to show Operation)

FLAT END ROD
56 x 154A \m
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housing cover. Then, remove the torque converter
drain plug. After draining, replace plug and tighten
securely. Replace torque converter housing cover. Re-
move oil cooler lines from transmission.

(2) Disconnect front propeller shaft universal joint
and secure shaft to frame.

(3) Remove brake adjusting screw cover plate and
loosen cable clamp bolt on hand brake cable support.
Disengage ball end of handbrake cable from operating
lever and remove cable from handbrake cable support.

(4) Disconnect speedometer cable and housing. To
avoid damage to neutral starting switch, re-
move switch from transmission case before
removing transmission from vehicle.

(5) Disconnect throtile linkage from lever at trans-
mission. Remove gearshift control cable.

(6) Remove engine rear support insulator bolts from
crossmember.

(7) Install engine support fixture, Tool C-3487. Ad-
just fixture to support weight of engine and raise engine
slightly.

(8) Remove crossmember to torsion bar support
bracket bolts. Remove the rear motor support insulator
bolts to support bracket, then remove the complete sup-
port assembly from the crossmember. When using Fix-
ture, Tool C-3487, do not lower engine more than three
inches from floor pan to avoid disturbing the set posi-
tion of water hoses and other engine attachments.

(9) Support transmission with a suitable jack. Re-
move the two upper transmission case to converter
housing screws and lockwasher. Install guide studs,
Tool C-3276.

(10) Remove the two lower transmission case to
converter housing screws and lockwashers. Now, slide
jack and transmission straight back to avoid damaging
front pump drive sleeve. After removing transmission
from car, attach fixture, Tool C-3280, and invert trans-
mission assembly as shown in Figure 9.

7. DISASSEMBLY AND INSPECTION

(1) Remove the front oil pump drive sleeve and in-
spect. Check the drive lugs and machined surfaces for

56x170

STAND (TOOL)

Fig. 9—Transmission Inverted in Repair Stand

wiy . f H
Fig. 10—Checking Transmission End Clearance

burrs and wear. Inspect rubber seal ring for brittleness
and shredding.

(2) Remove the bolts and lockwashers which hold
the engine rear support adapter to extension housing.

(3) Loosen the throttle control lever assembly lock-
ing screw. Slide the throttle control lever assembly off
the shaft and remove the felt retainer and felt. Inspect
throttle control lever for wear.

(4) Remove the oil pan bolts, oil pan, and gasket.

(5) Remove the oil strainer support bolts and wash-
ers. Inspect seal rings located at both outlets of strainer.

(6) Remove the five transfer plate bolts and lock-
washers. Remove the valve body and tramsfer plate
assembly from transmission case. Remove throttle
valve camshaft sleeve "O” ring seal. Discard seal if
torn of shredded. The valve body mating surfaces are
machined. Work carefully to avoid damaging these
surfaces. Place valve body in stand, Tool C-3294.

Checking Transmission End Play

Prior to removal of propeller shaft flange and drum
assembly, check end clearance of front clutch piston
retainer assembly using dial indicator, Tool C-3339, as
shown in Figure 10.

(1) Pry front clutch forward by inserting screw
driver between the direct clutch assembly and pinion
carrier housing.

(2) Remove screw driver; and with dial indicator
point contacting edge of direct clutch retainer, set dial
indicator to zero. Pry direct clutch assembly rearward
against pinion carrier housing, remove screw driver,
and take indicator reading. Clearance should be from
.026 to .052 inch. If this clearance exceeds the specified
limit, particular attention should be shown to the con-
dition of all thrust washers and surfaces when disas-
sembling transmission. Record the amount of end clear-
ance so that the proper thickness fiber thrust washer
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Fig. 11—Holding Output Shaft While Removing Nut

can be installed at assembly.

If clearance exceeds .052 inch, install a thicker direct
clutch piston retainer thrust washer (fiber). If clear-
ance is less than .026 inch, install a thinner washer.
The thrust washer is selectively fit and is available in
the following thicknesses: .078-.080, .095-.097, and .112-
.114 inch.

Removal of Hand Brake Assembly

(1) Use wrench, Tool C-3281, to hold the mainshatft,
as shown in Figure 11. Then, remove the transmission
flange nut and washer.

(2) Install puller, Tool C-452, to remove brake drum
and flange assembly.

(3) Using a suitable drift, remove pin which secures
brake shoe anchor in extension. Remove the brake sup-
port grease shield spring and remove shield. If a screw
driver or sharp instrument is used in removing shield,
care must be exercised to avoid damaging the neo-
prene sealing surface at the bottom of the shield.

(4) Slide the hand brake assembly intact from ex-
tension housing.

Fig. 12—Removal and Installation of Speedometer
Drive Pinion

Removal, Disassembly and Inspection of
Transmission Extension

(1) Remove the speedometer drive pinion and
sleeve assembly, as shown in Figure 12. The nylon
gear can be easily damaged if extension hous-
ing is removed without first removing the
speedometer drive pinion.

(2) Inspect the output shaft rear bearing oil seal
and remove, if necessary, by using puller, Tool C-748.
Remove any burrs from counter-bore of extension hous-
ing.

(3) Remove the seven transmission extension to
case screws and lockwashers.

(4) Install guide studs, Tool C-3283, and remove
extension assembly by carefully tapping assembly
rearward, using a soft hammer. Remove transmission
extension gasket and discard.

(5) Do not remove extension bearing unless inspec-
tion reveals it is necessary. Never reuse a bearing
which has been removed. If necessary to remove bear-
ing, remove the output shaft rear bearing snap ring.
Inspect ring for distortion. Use driver, Tool C-3275, and
drive bearing out of extension housing.

Removal, Disassembly and Inspection of Governor

(1) Loosen governor body to support screws to aid
in removal of governor assembly.

(2) Using a sharp instrument, such as an ice pick,
remove the governor valve shaft snap ring (weight
end) and remove the governor valve shaft and valve
from governor valve body assembly (Figure 13).

(3) Using pliers, Tool C-760, remove the governor
weight assembly snap ring (large one), and remove
the governor weight assembly from the governor body
(Figure 14). Remove governor secondary weight snap
ring (Figure 15) using pliers, Tool C-3229.

ING SCREW
)

GOVERNOR BODY

GOVERNOR
LOCATING
SCREW

GOVERNOR VALVE &QFT

GOVERNOR VALVE 53x13A

Fig. 13—Removal and Installation of Governor
Valve and Shaft
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¢ GOVERNOR BODY

GOVERNOR
WEIGHT
ASSEMBLY

Fig. 14—Removal and Installation of Governor
Weight Assembly

(4) Remove governor secondary weight and spring
and the intermediate weight. Inspect all parts (Figure
15) for burrs and wear. Check intermediate weight for
free movement in primary weight by placing interme-
diate weight in primary weight. Intermediate weight
should fall freely when both parts are clean and dry.
Inspect spring for distortion and inspect secondary
weight.

(5) Remove governor locating screw from the gov-
ernor body and output shaft.

(6) Slide governor body and support from output
shaft (Figure 16). Remove and inspect the two gover-
nor support piston rings.

(7) Remove the four governor body to support
screws and lockwashers and separate body from sup-
port. Mating surfaces are machined and can be easily
damaged. Inspect oil passages. Clean passages thor-
oughly with compressed air. Inspect valve and gover-

b .« PRIMARY {OUTER) WEIGHT

INTERMEDIATE WEIGHT

SPRING

SECONDARY (INNER) WEIGHT

SNAP RING
56x26

Fig.15—Governor Weight Assembly (Exploded View)

QUTPUT SHAFT SUPPORT

REAR OIL FUMP HOUSING
GOVERNOR BODY SUPPORT
GOVERNOR BODY

GOVERNOR SUPPORT PISTON RINGS

53x14

Fig. 16—Removal and Installation of Governor
Body and Support

nor body for scores. Check ball plug in face of gov-
ernor.

Removal, Disassembly and Inspection of Rear
Oil Pump

(1) Remove the five rear oil pump housing to output
shaft support screws and lockwashers. Remove rear
oil pump housing, as shown in Figure 17. Use dye to
mark front side of gear in housing. Do net use
scribe. Inspect machined surfaces for nicks and burrs,
the oil pump gear and housing for heavy scoring or
pitting and pump housing plug for leaks.

(2) Remove rear oil pump pinion from output shaft
and mark front side with dye.

The oil pump pinion is keyed to output shaft by a
small ball. When removing pinion, do not lose the ball.
Inspect keyway in pinion and ball pocket in output

UTPUT_SHAFT §

ORT  REAR OIL
PUMP PINION

OUTPUT SHAFT

REAR OIL
PUMP HOUSING

55P1250 C-3283 GUIDE STUDS

Fig. 17—Removal and Installation of Rear Oil
Pump Housing
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53x66

Fig. 18—Checking Clearance Between Pump
Body and Gears

shaft for wear, and also the gear for pitting or heavy
scoring.

(3) Using straightedge, Tool C-3335, and feeler
gauge, check clearance between pump housing face
and face of gears as shown in Figure 18. Clearance
limits are from .001 to .003 inch.

Removal of Output Shaft Support, Planet Pinion
Carriers, and Direct Clutch Assemblies

(1) Remove output shaft support to transmission
case screw and washer (Figure 13). Loosen reverse
band adjusting screw and locknut to release any ten-
sion of reverse band on carrier housing. Grasping out-
put shaft in both hands, carefully work shaft, planet
pinion carrier assemblies, housing and support, out of
transmission case, as shown in Figure 19. If support
is stuck to transmission case and cannot be removed
as described, lightly tap support with a soft hammer.

(2) Remove the large (tabbed) kickdown planet
pinion carrier thrust washer from direct clutch piston

GUIDE STUDS

N )
Fig. 19—Removing Ovutput Shaft, Carrier Housing
and Input Shaft Assemblies

56x171

Fig. 20—Removing or Installing Reverse Band

retainer assembly (if not removed with gear train).
Inspect for cracks, burrs and wear.

(3) Because the diameter of the direct cluich re-
tainer is greater than the diameter of the reverse band,
it is necessary to first remove the reverse band betfore
the direct clutch assembly can be withdrawn from the
transmission case.

To remove the reverse band, loosen the band adjust-
ing screw and locknut and compress band sufficiently
to remove band strut. Unhook reverse band from link
assembly. Remove band by rotating it through the re-
lieved area in transmission case, as shown in Figure 20.

(4) To remove the direct clutch assembly, loosen
kickdown band adjusting screw locknut and back off
adjusting screw sufficiently to provide clearance for
removal of clutch retainer. Remove the direct clutch
assembly from the reaction shaft, as shown in Figure
21. Wrap towel around sun gear to protect hand. Be

56x157

Fig. 21—Removing or Installing Direct
Clutch Assembly
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‘ CARRIER THRUST WASHER
Fig. 22—Transmission Gear Train (Exploded View)

sure to remove direct clutch retainer thrust washer
(tiber) from reaction shaft.

Removal and Inspection of Planet Carriers (Refer
to Figure 22)

(1) Using a feeler gauge, check clearance between
the planet pinion carrier housing snap ring and kick-
down planet carrier assembly. This clearance should
be from .010 to .021 inch. Snap rings are available in
the following thicknesses: .062-.064, .072-.074, and .082-
.084 inch. If this selection of snap rings fails to provide
the necessary clearance, use one of the kickdown sun
gear snap rings (part number 1327729) which will
permit a minimum of .058-.060 inch.

(2) Using a screw driver, remove the planet pinion
carrier housing snap ring (Figure 23). Identify snap
ring to aid in reassembly.

(3) Remove the input shaft, kickdown planet pinion
carrier assembly and kickdown annulus gear from
carrier housing, as shown in Figure 24.

(4) Remove the kickdown annulus gear after re-
moving snap ring (Figure 25) from input shaft. Inspect
gear for pitted, cracked, and broken teeth. Remove the
small (tabbed) thrust washer and inspect for cracks,
burrs and wear.

(5) Bemove kickdown planet pinion carrier assem-

Fig. 23—Removing Kickdown Planet Pinion
Carrier Housing Snap Ring

Fig. 24-—-Removing or Installing Input Shaft and
Kickdown Planet Pinion Carrier Assembly

bly from input shaft. Check all oil passages in both
the gear and shaft for obstructions. Inspect splines and
bearing surface on input shaft for burrs and wear. In-
spect snap ring groove (Figure 26).

Inspect kickdown planet pinion carrier for wear or
heavy scoring on the aluminum thrust surface and
broken or pitted gear teeth. Using a feeler gauge, check
end clearance on individual planet pinion gears. Clear-
ance should be .006 to .017 inch. Inspect pinion shafts
for snug fit in the carrier and make sure pinions are
free to rotate. Inspect retaining pins in pinion shaft. In-
spect planet pinion washers for scoring. Do not replace
carrier unless inspection reveals it is necessary. The
kickdown planet pinion carrier assembly is serviced
only as a complete assembly.

(6) Remove the reverse planet pinion carrier from
the carrier housing, as shown in Figure 27. Remove the

KICKDOWN ANNULUS
GEAR SNAP RING

Fig. 25—Removing or Installing Kickdown Annulus
Gear Snap Ring”
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INPUT SHAFT

KICKDOWN PLANET ¥
PINION CARRIER ASSY

53x14B KICKDOWN ANNULUS GEAR-

Fig. 26—Input Shaft, Kickdown Planet Pinion Carrier
and Annulus Gear (Disassembled View)

output shaft and reverse annulus gear assembly and
fiber thrust washer from the carrier housing. Using
pliers, Tool C-3301, remove the reverse annulus gear
snap ring and remove annulus gear from output shatt.
Inspect annulus gear for pitted or broken teeth. Inspect
output shaft ring grooves (seal and snap) for burrs
and inspect rings for broken ends. Inspect splines on
both shaft and annulus gear for burrs and wear. Check
speedometer gear for burrs. Check output shaft bronze
pilot bushing for wear, scoring. The output shaft is
serviced only as an assembly.

NOTE: Output shaft bushing I.D. (after ma-
chining) should be .752 to .753 with maximum
service limit of .0065 greater.

Fig. 27—Removal and Installation of Reverse Planet
Pinion Carrier Assembly

53x56A : e
Fig. 28—Removing Kickdown Sun Gear Snap Ring

Inspect reverse planet pinion carrier housing fiber
thrust washer for cracks and wear. Inspect planet pin-
ion carrier housing and driving lug slots inside housing
for wear. Closely inspect band contacting surface for
burned spots and scoring, especially if reverse band
lining has become excessively worn. Inspect reverse
planet pinion carrier assembly in same manner as kick-
down planet pinion carrier assembly.

Inspect all oil passages in output shaft support for
obstructions. Check rear oil pump mating surface for
burrs and score marks. Check for stripped threads in
support. Inspect gasket surfaces for burrs and dirt.
Inspect both inside and ontside bearing surfaces for
wear and scoring.

Disassembly and Inspection of the Direct Clutch
Piston Retainer

(1) Using a screwdriver, remove the kickdown sun
gecar snap ring as shown in Figure 28. The ring is «a
select fit. Identify to aid in reassembly.

(2) Lift out kickdown sun gear assembly (Figure
29). Remove foreign material which may have accum-
ulated on either side. Inspect driving disc contact sur-
face for evidence of burning or scoring.

Inspect sun gear for pitted or broken teeth. Lift out
direct clutch hub from center of direct clutch piston re-
tainer. Oil passages in hub are to lubricate the clutch
plates and driving discs when clutch is in released
position. Inspect clutch hub driving lugs for brinnelling
and remove metal pickup which may have accumu-
lated on either side of the hub. Inspect hub splines
for burrs and brinnelling.

(3) Invert the direct clutch piston retainer and re-
move the clutch plates (steel) and driving disc assem-
blies. Inspect driving discs for evidence of burning,
glazing, and flaking off of facing material. Check discs
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57x40A

Fig. 29—Removal and Installation of Kickdown
Sun Gear '

by scratching facings with finger nail; if material col-
lects under nail, replace all driving discs. Replace driv-
ing discs if splines have become damaged. Inspect the
steel clutch plates for evidence of burning, scoring,
and damaged splines.

(4) Using Compressor, Tool C-3575 (or C-3533)
compress the direct clutch spring sufficiently to unseat
the direct clutch spring retainer snap ring with pliers,
Tool C-3301, as shown in Figure 30. Release compres-
sor, Tool C-3575 (or C-3533), and remove the direct
clutch spring retainer snap ring, spring retainer and
spring from the clutch retainer. Check spring, retainer
and snap ring for distortion.

(5) Using a twisting motion, remove the direct clutch
piston from retainer. Note the ball check in clutch re-
tainer housing. The ball check relieves centrifugal oil
pressure when transmission is in neutral and prevents
clutch engagement when engine speeds are increased.
Moake sure ball operates freely and seats properly. The
bronze bushing used in the direct clutch piston retain-
er is not replaceable.

NOTE: Particular attention should be paid
to the inside diameter of the direct clutch re-
tainer bushing. Excessive clearance between
the direct clutch retainer bushing and the re-
action shaft, can permit the retainer to wab-
ble and reduce the effectiveness of the re-
action shaft seal. Accordingly, if this seal is
ineffective, clutch slippage may result due to
loss of clutch application pressure. Normal
direct clutch bushing inside diameter dimen-
sions (after machining) are 1.8125 inches to
1.1835 inches. Maximum useable service limit
is .004 greater.

Inspect reaction shaft seal ring contacting areas, on

retainer, for grooving. Inspect the band contacting sur-
face for deep scores and burns, especially if the kick-
down band lining is worn to the point where the steel
band has been contacting the direct clutch piston re-
tainer. Do not turn the direct clutch piston re-
tainer in a lathe to remove score marks.

(6) Inspect steel cluich plate contacting surfaces for
deep scores and burrs. Make sure clutch driving lugs
will slide freely into retainer. Remove any metal pick-
up on hub of retainer. Inspect bore of the piston for
score marks. If score marks are light, remove with cro-
cus cloth. If they are heavy, replace the piston. Re-
move the direct clutch piston retainer seal ring (lip
type neoprene) from retainer hub, using a suitable
piece of wire. Remove the direct clutch piston seal ring.
(neoprene) from outer circumference of piston.

Removal and Inspection of Kickdown Band

(1) Compress kickdown band ends sufficiently to
remove the kickdown band strut. Note that strut is
grooved to act as a quide to the kickdown band strut
pin on band end. Remove adjusting screw blade.

(2) Remove the kickdown band assembly by ro-
tating band ends through rear opening in transmission
case. Both reverse and kickdown bands have bonded
lining and no attempt should be made to reline them.
The kickdown band is narrower, larger in diameter,
and has a different lining material. Make visual in-
spection of lining for wear and bond. If lining is worn
so that grooves are no longer visible, the band assem-
bly must be replaced. Inspect band for distortion and
cracked ends.

Removal of the Reverse and Kickdown Band
Levers
Inspect reverse band link assembly for wear and

DIRECT CLUTCH SPRING

DIRECT CLUTCH SPRING
RETAINER SNAP RING

TOOL

DIRECT CLUTCH PISTON
/ RETAINER ASSY

y DIRECT CLUTCH
] SPRING RETAINER

TOOL

Spring Retainer Snap Ring
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FRONT OIL PUMP HOUSING i
T 56x627 A
Fig. 31—Removal of Front Oil Pump Housing
(Typical View)

riveting of assembly. Inspect levers for cracks and
wear. Make sure they have side clearance and are free
to turn on shafts. Do not remove these assemblies un-
less inspection reveals it is necessary to do so.

If necessary, remove levers as follows:

(1) Insert fingers in back of reverse band and link
assembly lever shaft. Holding the reverse band lever
and link assembly with the other hand, push shaft out
of rear opening in case.

(2) BRemove kickdown band lever shaft plug in front
of transmission case. Remove kickdown lever by in-
serting finger in back of kickdown lever shaft and,
holding the band lever with the other hand, push shaft
out front of transmission case.

Removal of the Front Oil Pump

(1) Remove the transmission requlator valve spring
retainer, gasket and spring.

(2) Remove the torque converter control valve
spring retainer, gasket and spring. Do not remove
valves. To remove these valves when transmission is
installed in vehicle, use a mechanical retriever or a
piece of welding rod inserted in end of valve. Valves
are so constructed that they will not drop into front
housing when removing.

(3) Remove the front oil pump housing to transmis-
sion case bolts and washers.

(4) Using a soft hammer, tap on the circumference
of the housing to loosen. Pull oil pump housing assem-
bly and gears from the transmission case (Figure 31).
Using dye, mark front side of gears. Do mnot use
scribe marks.

(5) Remove oil pump gear from front cil pump
housing. Remove the front oil pump housing seal (large
neoprene) from circumference of housing.

(8) Using a brass drift, drive the front oil pump
housing oil seal from front of housing. Inspect front
oil pump housing bushing for scores (bushing is not

replaceable). Bushing ILD. (after machining) should
be 1.878 to 1.879 inches with maximum service limit of
.002 inch greater. This bushing supports the front oil
pump drive sleeve. Slight scores may be removed with
crocus cloth. Inspect pump housing and gear for heavy
scoring and wear.

(7) Using straightedge, Tool C-3335, and feeler
gauge, check clearance between pump housing face
and face of gears. Clearance limits are .0012 to .0022
inch. Make sure all oil passages are open by blowing
them out with compressed air.

Removal of Regulator Valve Body

(1) If requlator valve body cannot be removed by
installing guide studs, Tool C-3283, in tapped holes in
body (and pulling outward with the hands, as shown
in Figure 32) use the two threaded holes provided in
the reqgulator valve body to attach puller, Tool C-3287,
and install (if removed) guide studs, Tool C-3288 (Fig-
ure 32).

(2) Pull requlator valve body from torque conver-
ter reaction shaft and discard the gasket. Handle the

GUIDE STUDS
REGULATOR VALVE BODY

DSTTIIRITICET

TORQUE CONVERTER REACTION SHAFT

53x22
Fig. 32—Removing Regulator Valve Body
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requlator valve body carefully.

(3) Place body and both valves in pan containing
a clean solvent, wash thoroughly, and dry with com-
pressed air. Inspect both valves for free movement in
valve body. They should fall in and out of bores when
both the valves and body are dry. Crocus cloth may be
used to polish valves, providing care is exercised not
to round the sharp edge portion of the valves. The sharp
edge portion prevents dirt and foreign matter from get-
ting between the valve and body, reducing the possi-
bility of sticking. Check all fluid passages for obstruc-
tions and inspect all mating surfaces for burrs and dis-
tortion. If regulator valve body should have « slight
nick or raised portion on mating surfaces, it may be
removed by using a surface plate and crocus cloth.

(4) Check regulator valve spring seat (snap ring).
After both valves and regulator valve body have been
thoroughly cleaned and inspected, place them on clean
paper and cover with clean paper until ready for in-
stallation. Leave valves in requlator body bores.

Removal of Reverse Servo Piston

(1) Install compressor, Tool C-3289 or C-3529, on
transmission case (use oil pan screws) and compress
reverse servo piston spring retainer.

(2) Using a screw driver, remove the reverse servo
piston spring retainer snap ring, as shown in Figure
33. Loosen compressing portion of tool. Spring retainer
may require guiding out of transmission case.

(3) Remove the spring retainer, spring and servo
piston and plug assembly.

(4) Remove the servo piston seal (lip type neo-
prene) from piston.

(5) BRemove reverse servo piston plug snap ring.

(6) Remove plug and cushion spring from piston.
Inspect servo bore for scoring. Light scores may be

““ASSY RETAINER
¥ SNAP RING
V 53x40
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Fig. 33—Removal and Installation of Reverse Servo
Assembly Retainer Snap Ring
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53x124

Fig. 34—Removal of Torque Converter
Reaction Shaft

removed with crocus cloth. Check plug for scoring and
wear at lever contact point. Check plug snap ring and
groove for burrs, wear.

Removal of Kickdown Piston

(1) Using compressor, Tool C-3289 or C-3529, apply
sufficient pressure on the kickdown piston rod guide to
remove the piston rod guide retaining snap ring.

(2) Loosen compressing portion of tool and remove
tool from transmission case. Remove piston rod guide,
piston spring, and kickdown piston rod assembly. In-
spect riveting of the kickdown piston rod to kickdown
spring retainer.

(3) Remove seal ring from guide. Inspect for light
scores and wear on piston rod and gquide.

(4) Using lock ring pliers, Tool C-484, remove the
kickdown piston from the transmission case.

(5) Remove the three cast iron seal rings from the
kickdown piston. Inspect piston for light scores and
wear. Inspect rings for broken ends.

Removal of Torque Converter Reaction Shaft

Inspect torque converter reaction shaft steel seal
rings (interlocking type) for broken ends. Make sure
they are free to rotate in the lands. Inspect neoprene
seal ring for brittleness. Inspect splines on shaft for
burrs and wear. Inspect thrust surfaces for wear and
slight scores. Remove the reaction shaft seal (n.eo-
prene). Do not remove the torque converter reaction
shaft unless inspection reveals it is necessary to do so.

If necessary to remove reaction shaft, follow these
steps:

(1) Remove neoprene seal ring. _

(2) Remove the three transmission case to reaction
shaft screws and washers.

(8) Using Tool C-3297 or C-3531 press reaction shaft
out of transmission case as shown in Figure 34.
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Fig. 35—Transmission Oil Passages

(4) Remove the two torque converter reaction shaft
seal rings (interlocking).

NOTE: Reaction shaft bushing 1I.D. (after
machining) should be 1.063 to 1.064 inches
with a maximum of .0035 greater.

Removal of Kickdown Band Adjusting Screw

Loosen locking nut and remove kickdown band ad-
justment screw and locknut. When locknut is loosened,
the adjusting screw must be finger free. If it is not, in-
spect screw and nut for pulled threads or foreign ma-
terial in threads.

The transmission and its components have been dis-
assembled for inspection, cleaning and the replace-
ment of worn or damaged parts.

Inspect transmission case for cracks, sand holes, and
stripped threads. Check for burrs on mating surfaces.
Blow compressed air through all passages (Refer to
Figure 35) to make sure they are open. Check oil press-
ure take-off plugs for tightness. Check drive type
breather in extension housing for being plugged (un-
der coating) and looseness.

8. ASSEMBLING THE TRANSMISSION

Before assembling the transmission, lubricate each
part with elean Automatic Transmission Fluid (Type
"A” Suffix "A").

Installing Kickdown Band Adjusting Screw

It is vitally important that the adjusting screw fit
freely into the transmission case. Install adjusting
screw, with locking nut attached, into transmission case
until there is approximately 1 inch of screw left on out-
side of case. Do not lock screw into position at this time.

Installing the Torque Converter Reaction Shaft
(1) Coat the two steel torque converter reaction

shaft seal rings with transmission fluid.

(2) Install rings on shaft. Make sure they are inter-
locked and rotate freely in the ring lands.

(3) Coat portion of reaction shaft (that presses into
case) with transmission fluid. Position torque conver-
ter reaction shaft into transmission case so that holes
in shaft align with bolt holes in case. Install Tool C-
3297 (or Tool C-3531).

(4) Place two front oil pump to transmission case
screws (coarse thread) through reaction shaft screw
holes in transmission case until threads contact the
machine threads of reaction shaft flange screw holes
(fine thread). Use very light finger pressure to tighten
(approximately one turn).

In thig position, the bolts will serve as guides in
aligning the reaction shaft flange dowel hole with the
dowel in the transmission case.

(5) Press reaction shaft into transmission case. Re-
move Tool C-3297 (or Tool C-3531).

(6) Remove the two front pump screws (guide).
Start the three transmission case to reaction shaft bolts
and washers and tighten from 10 to 15 foot-pounds tor-
que. Coat new torque converter reaction shaft seal ring
(neoprene) with transmission fluid and install on shaft.

Installing the Kickdown Piston

(1) Coat the three kickdown piston rings with trans-
mission fluid and install on piston. Interlock the rings
and make sure they are free to rotate in lands.

(2) Place kickdown piston assembly into tremsmis-
sion case. Compress bottom ring (large) with a piece
of brass rod. After bottom ring has entered, piston will
seem to hang at two different locations while being
pushed into case. This is due to rings entering cylinder.
DO NOT HAMMER.

(3) Place kickdown piston rod in piston and slide
spring over kickdown piston rod.

(4) Coat a new kickdown piston rod guide seal ring
with transmission fluid and install on kickdown piston
rod guide. Make sure ring rotates freely in land.

(5) Install compressor, Tool C-3289 (or Tool C-
3529), on transmission case. Using extreme care, com-
press the kickdown piston spring to the point that piston
guide seal ring slightly binds on case. Using a piece of
brass rod flattened on end, work seal ring into position,
gradually compressing spring until seal ring enters
case.

(6) Install the kickdown piston rod guide retaining
snap ring. Make sure snap ring is properly seated.

Installing the Reverse Servo Piston
(1) Install cushion spring and plug in servo piston.
(2) Install the reverse servo piston plug snap ring.
Make sure snap ring is properly seated.
(3) Coat a new reverse servo piston ring (neo-
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Fig. 36—Installing Regulator Valve Body

prene) with transmission fluid and install (lip facing
down) on piston. Insert reverse servo piston and plug
assembly into transmission case in a cocked position.
Then, by rotating piston, the piston ring will enter case
without being damaged.

(4) Place reverse servo piston spring over piston
and position spring retainer over spring. Compress
spring with compressor, Tool C-3289 (or C-3529), suf-
ficiently to install snap ring. The spring retainer may
require guiding into case. Make sure snap ring seats
properly. Remove installing tool from transmission
case.

Installing the Regulator Valve Body

Inspect requlator valve body and valves to make
sure that no damage has occured since first inspection
and cleaning. Blow out passages with compressed air.
Make sure torque converter reaction shaft seal (neo-
prene) is coated with transmission fluid.

(1) Place the transmission regulator valve and tor-
que converter control valve in the requlator valve
body. (Refer to Figure 36).

(2) Install guide studs, Tool C-3288 (if removed) in
front of transmission case, position new regulator valve
body gasket and valve body assembly (with oil pass-
ages to rear) over torque converter reaction shaft. Seat
firmly against gasket on front of transmission case.
Use extreme care when placing reqgulator body in posi-
tion to prevent reaction shaft screws from damaging
passages in requlator body.

Installing the Front Oil Pump

(1) Position front oil pump housing oil seal in front
of oil pump housing (metal portion of seal down).
Using driver, Tool C-3278, bottom seal into housing, as
shown in Figure 37.

(2) Coat new front oil pump housing seal (neo-

prene) with transmission fluid and install on housing.
Make sure seal is properly seated in groove (lip facing
down) and that it protrudes .010 inch above circum-
terence of housing.

(3) Place transmission front oil pump gear and pin-
ion (driving lugs of pinion facing up) in oil pump
housing and check the marking. Unless oil pump pinion
is installed correctly, considerable damage will result
when transmission is installed in vehicle. Lubricate oil
pump gears with Automatic Transmission Fluid (Type
“A", Suffix "A").

(4) Place front oil pump housing assembly (with
oil drain facing up) over torque converter reaction
shaft and slide into position over guide studs and up
against regulator valve body. Start five of the bolts
and draw housing down evenly until it is seated into
transmission case.

(5) Remove guide studs and install the two remain-
ing bolts and washers. Tighten to 17 foot-pounds torque.
After all bolts have been installed and properly tor-
qued, engage the driving lugs of the oil pump pinion
to determine if oil pump pinion turns freely. Use the
oil pump drive sleeve for this check. If pinion does not
turn freely, remove pump and check for foreign matter
between pump gears and housing. Lugs of drive sleeve
should extend not more than from %2 to % inch beyond
face of oil pump housing.

(8) Using a new gasket, install the torque converter
control valve spring and retainer. Tighten from 35 to
40 foot-pounds torque.

(7) Using a new gasket, install the transmission reg-
ulator valve spring and retainer. Tighten from 45 to 50
foot-pounds torque.

TOOL

~ FRONT OIL
PUMP HOUSING

53x28

Fig. 37—Installing Front Pump Oil Seal
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Installing the Kickdown Band and Levers

(1) Place the kickdown band lever assembly into
transmission case and slide the kickdown band lever
shaft into position from front of transmission case. The
lever should operate freely on shaft.

(2) Install kickdown band lever shaft plug in front
of transmission case and tighten from 30 to 35 foot-
pounds torque.

(3) Place kickdown band assembly into transmis-
sion case by rotating ends of band through rear open-
ing in case. Fit either end of the kickdown band over
adjusting screw blade and compress the band lever.
Make sure the kickdown band strut slot en-
gages with kickdown strut pin in the band
end.

Assembling the Direct Clutch Piston Retainer

(1) Coat a new direct clutch piston seal ring with
transmission fluid and install on piston, with lip of seal
facing away from the flange.

(2) Coat a new direct clutch piston retainer seal ring
with transmission fluid and install (lip of seal down)
on retainer hub.

(3) Place piston assembly in the direct clutch re-
tainer and, with a twisting motion, seat piston in bot-
tom of retainer. Work caretfully to avoid damaging lip
of seals.

(4) Seat the direct clutch spring into the direct clutch
piston retainer. Place spring retainer on spring and
snap ring on spring retainer.

(5) Using compressor, Tool C-3575 (or C-3533),
compress the direct clutch spring sufficiently to seat the
snap ring in its groove. Make sure snap ring is proper-
ly seated.

(6) Remove compressor, Tool C-3575 (or C-3533).
Place the direct clutch hub in the center of the direct
clutch piston retainer.

(7) Lubricate the clutch plates and driving discs
with Automatic Transmission Fluid (Type “A" Suffix
"A"). Place one of the clutch plates (steel) in the di-
rect clutch piston retainer, followed by a driving disc.

(8) Place the kickdown sun gear assembly in the
direct clutch piston retainer.

(9) Using a feeler gauge, check the clearance under
the kickdown sun gear snap ring. Select a snap to give
minimum clearance (close to zero as possible). Make
sure snap ring seats propetly. Snap rings are avail-
able in the following two thicknesses: .058 to .060 inch
and .062 to .064 inch.

(10) Place fiber thrust washer (select fit, see
“Checking Transmission End Play”) on reaction shaft
and install direct clutch assembly in transmission case
as shown in Figure 21.

Installing Reverse Band and Levers Assembly

(1) Place the reverse band lever assembly in the
reverse band link assembly and place in transmission
case,

(2) Align the holes in the lever and link assemblies
to shaft hole in transmission case. Slide the reverse
band lever shatt into position from rear of transmission
case.

(3) Place reverse band assembly into transmission
case by rotating ends of band through relieved area in
transmission case (Fig. 20). Hook end of band in link
assembly. Compress band sufficiently to install the
strut in the slots of the band and lever assembly. (Fig-
ure 38 illustrates assembly of reverse band linkage
after installation in transmission case).

Installing the Planet Pinion Carriers in Housing
(Refer to Figure 22)

(1) Lubricate bearing surface of planet pinion car-
rier housing, and place bearing surface of housing
over output shaft support bearing surface.

(2) Place the reverse annulus gear on the output
shaft and install snap ring. Output shaft may be placed
in a vise, providing it is clean and equipped with soft
jaws. Reverse annulus gear must fit reason-
ably tight on output shaft. End clearance is
controlled by various snap rings which are
available in the following thicknesses: .078
to .080 inch; .082 to .084 inch, and .086 to
.088 inch. Make sure snap ring seats properly.

(3) Coat output shaft seal ring with transmission
fluid and install on shaft. Interlock the seal ring into
position and make sure ring rotates freely in land.

(4) Coat the planet pinion carrier housing fiber
thrust washer with lubriplate, slide washer over out-
put shaft and against thrust surface on reverse annulus
gear.

REVERSE BAND LEVER ADJUSTING SCREW
REVERSE BAND LEVER
REVERSE BAND ASSY

LEVER SHAFT }

REVERSE BAND
LEVER ADJUSTING
SCREW NUT 4

REVERSE BAND

LINK ASSY 53x50

Fig. 38—Reverse Band Linkage

Poly318.com 128



TRANSMISSION 131

(5) Place output shaft and reverse annulus gear
into position in the planet carrier housing.

Be careful not to damage the output shaft seal ring
as it enters the output shaft support. Make sure the fiber
thrust washer seats properly between the reverse an-
nulus gear and the planet pinion carrier housing.

(8) Coat reverse annulus gear teeth with transmis-
sion fluid.

(7) Lubricate thrust surfaces and gear teeth of the
reverse planet pinion gears and carrier assembly.
Place carrier assembly (Figure 27) in the reverse an-
nulus gear. Make sure driving lugs on carrier assembly
properly engage the slots in the planet pinion carrier
housing.

(8) Coat input shaft bearing surfaces and gear
teeth on the kickdown planet pinion gears and carrier
assembly with transmission fluid. Slide kickdown
planet pinion carrier assembly carefully down on rear
end of input shaft.

(9) Lubricate teeth and thrust surfaces, then slide
kickdown annulus gear over input shaft. Install kick-
down annulus gear snap ring and make sure it is
seated properly (Figure 25). Input shaft may be placed
in a vise, providing vise is clean and equipped with
soft jaws.

(10) Lubricate the large kickdown planet pinion
carrier thrust washer (tabbed) with lubriplate and in-
stall on kickdown planet pinion carrier assembly.

(11) Place the kickdown planet pinion carrier as-
sembly, kickdown annulus gear and input shaft into
position in planet pinion carrier housing. Make sure
lugs on kickdown carrier assembly properly engage
the slots in the planet pinion carrier housing.

(12) Install planet pinion carrier housing snap ring
(raise housing slightly to aid in installing snap ring).
Make sure snap ring is positioned and seated properly.

(13) Using feeler gauge, check the clearance be-
tween the kickdown planet carrier housing snap ring
and the kickdown pinion carrier assembly. Limits are
.010 to .021 inch. If the clearance is not within these
limits, select a new snap ring. Snap rings are available
in the following thicknesses: .062 to .064 inch; .072 to
.074 inch, and .082 to .084 inch. If this selection of snap
rings fails to provide sufficient clearance, use a kick-
down sun gear snap ring ( part number 1327729) which
will permit a minimum of .058-.060 inch.

Installing the Output Shaft Support, Planet Pinion
Carriers and Housing Assembly

(1) Install guide studs, Tool C-3283, in rear of trans-
mission case. Position new output shaft support gasket
over guide studs and against case.

(2) Insert input shaft, planet pinion carrier housing,
output shaft support and output shaft through the rear

of transmission case. Make sure large kickdown planet
pinion carrier thrust washer (tabbed) is positioned cor-
rectly against thrust surface of direct clutch retainer
assembly.

(3) Install the one output shaft support to transmis-
sion case screw and lockwasher and tighten finger
tight.

Installing the Rear Oil Pump

(1) Coat transmission rear oil pump pinion ball with
transmission fluid and insert in ball pocket in output
shaft.

(2) Lubricate rear oil pump drive pinion with trans-
mission fluid, place over output shaft and slide into
position. Align keyway in pinion with ball shaft. Pinion
was marked when removed in disassembly, so make
sure it is installed correctly. Check the marking.

(3) Slide rear oil pump housing assembly over out-
put shaft support bolts and lockwushers. Draw down
evenly and tighten from 10 to 12 foot-pounds torque.
After bolts have been properly tightened,
turn output shaft to make sure pump gears
are free to rotate. If they are not, remove
pump to determine cause.

Installing the Governor on the Output Shaft

(1) Coat the two governor support piston rings with
transmission fluid and install on the governor support.
Stagger ring gaps and make sure they are free to ro-
tate in lands. Position governor on support and install
the four screws and lockwashers. Do not tighten
screws at this time.

(2) Slide governor support and body assembly
over output shaft, as shown in Figure 16, and into posi-
tion in rear oil pump housing. Compress governor sup-
port piston rings with fingers as support enters oil pump
housing.

(3) Align locating hole in output shaft to locating
screw hole in governor body and install governor lo-
cating screw. Tighten from 32 to 4 foot-pounds torque.
Holes can be easily aligned by turning output shaft and
holding governor body.

(4) Tighten the four governor body screws from 5
to 10 foot-pounds torque.

(5) Dry governor parts with compressed air, but do
not lubricate when assembling. Place governor inter-
mediate weight in primary weight.

(6) Install the secondary weight spring and weight.
Compress spring sufficiently to install snap ring. Make
sure the spring seats properly and that snap ring is
seated properly.

(7) Place the governor weight assembly (second-
ary weight snap ring up) into governor body (Figure
(14) and install snap ring. Make sure the snap ring
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SNAP RINGS

57x37

Fig. 39—Positioning Governor Valve Snap Ring

seats properly.

(8) Slide the governor valve shaft into the governor
body (Figure 13) through the output shaft and gover-
nor weight assembly. At the same time, position valve
into body.

(9) Install the governor valve shaft snap ring. Make
sure snap ring is positioned at outer end of groove.
(Refer to Figure 39). If positioned at inner end of
groove it may limit travel of governor valve. Make sure
ring is properly locked to shaft.

(10) Check operation of governor weight assembly
and valve by turning output shaft. Both should fall
freely in body.

Installing the Transmission Extension, Oil Seal
and Bearing

(1) Install the new output shaft rear bearing in ex-
tension housing with driver, Tool C-3204. Make sure
bearing is properly seated and then lubricate with Au-
tomatic Transmission Fluid Type “A" Suffix "A".

(2) Install output shaft rear bearing snap ring. Snap
rings are available in two sizes. Select one to eliminate
all end play at bearing.

C-3205 DRIVER REAR
OUTPUT SHAFT EXTENSION
HOUSING

REAR BEARING
OIL SEAL

Fig. 40—Installation of Output Shaft Rear
Bearing Oil Seal

(3) Install extension oil seal with driver, Tool C-3205,
as shown in Figure 40.

(4) Place new transmission extension gasket over
guide studs, Tool C-3283, and into position against out-
put shaft support. Do not use sealing material on gask-
et. Avoid damaging the governor housing when plac-
ing the rear extension housing over the output shaft
and onto the guide studs.

(5) Position housing by tapping with soft hammer.
Remove guide studs and install the seven transmission
extension to case bolts and lockwashers. Draw down
evenly and tighten from 25 to 30 foot-pounds torque.

Checking Transmission End Play

Before transmission end play is checked, it is neces-
sary that the hand brake drum be installed and tighten-
ed to required torque specifications (175 foot-pounds).
This operation is necessary to aid in proper seating on
the extension rear bearing.

If end play does not fall within specifications, the
transmission will have to be partially disassembled to
allow a direct clutch retainer thrust washer (fiber)
of proper thickness to be installed. Thrust washers are
available in the following three thicknesses: .078-.080
inch; .095-.097 inch, and .112-.114 inch.

(1) Remove the screws and lockwashers from the
transmission extension and install guide studs, Tool
C-3283.

(2) Remove the output shaft support to case screw
and washer and remove the extension housing (with
brake assembly), output shaft support and planet pin-
ion carrier housing as one assembly as shown in Fig-
ure 41.

(3) Slide the direct clutch piston retainer from tor-
que converter reaction shaft (it is unnecessary to re-
move it from transmission case) and remove the direct
clutch retainer thrust washer.

(4) Using a micrometer, measure the thickness of

57x38 . i
Fig. 41—Removal of Output Shaft Support,
Extension, Handbrake Assembly and Pinion
Carrier Housing as an assembly
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Fig. 42—Valve Body and Transfer Plate Assembly (Exploded View)

the washer and select washer to give correct clearance.
Assemble as previously instructed.

Adjustment of Bands (Bench)
Kickdown (Front Band)

(1) Using a % inch open end wrench, loosen the
locknut.

(2) Check the freeness of the adjusting screw in the
transmission. Refer to “Transmission and Controls —
Adjustments,” Paragraph 5.

Reverse (Rear Band)

(1) Loosen reverse band adjusting screw locknut
and tighten adjusting screw from 20 to 25 inch-pounds
torque.

(2) Back out adjusting screw 12 turns.

(3) Holding the adjusting screw in this location,
tighten the adjusting screw locknut to 30 to 35 foot-
pounds torque.

9. SERVICING THE VALVE BODY AND
TRANSFER PLATE

Disassembling the Valve Body and Transfer Plate
To disassemble the valve body and transfer plate for
cleaning, inspection, and overhaul, refer to Figure 42,
and proceed as follows:
(1) Place valve body and transfer plate assembly

in stand, Tool C-3294 (iif not previously done so) (Fig-
ure 43). Do not use vise to hold valve body and
transfer plate.

STAND
(Toou)

56 x 160

Fig. 43—Valve Body and Transfer Plate
Assembly in Stand
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TRANSFER PLATE
ASSEMBLY

5 VALVE
OPERATING
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VALVE BODY PLATE YN

Fig. 44—Removing Transfer Plate Assembly

(2) BRemove two of the long transfer plate cover
bolts and lockwashers and install guide studs, Tool
C-3285.

(3) Keeping finger pressure against transfer plate,
remove the remaining three (2 long and 1 short) trans-
fer plate cover bolts, and remove transfer plate cover
as shown in Figure 43.

CONTROL CABLE ADAPTER CLIP

PUSH BUTTON UNIT
CABLE ADAPTER

THROTTLE VALVE
OPERATING LEVER

ASSEMBLY

OPERATING LEVER
ADJUSTING SCREW

REVERSE BLOCKER
VALVE

SHIFT VALVE PLUG -

VALVE BODY/K

g s
THROTTLE PRESSURE
CHECK VALVE BALL MML

SHIFT VALVE

VALVE BODY
END COVER ASSEMBLY

Do not lose the servo restrictor valve operating plug
from transfer plate when removing transfer plate from
valve body plate (Figure 44).

(4) Remove valve body plate from valve body. The
servo pressure bleed valve may stick to valve body
plate when it is removed. Note position of servo pres-
sure bleed valve and pressure check valve ball. Refer
to figure 45.

(5) Remove valve body from stand, Tool C-3294,
and remove guide studs. Remove servo pressure bleed
valve and pressure check valve ball, and place in clean
container.

(6) Remove the throttle valve cam return spring
from cam and throttle operating lever.

(7) Compressing the throttle valve operating lever
assembly against throttle valve spring, as shown in
Figure 46, rotate the throttle valve operating assembly
outward from the throttle valve cam. Swing throttle
valve operating lever out of the way remove the throttle
valve spring from throttle valve. Remove the throttle
valve from the valve bore.

(8) Check the distance from valve body to end of
throttle valve operating adjusting screw. Using wrench,
Tool C-3279B, remove the throttle valve adjusting screw
lever assembly. Normally, it is not necessary to re-
move this assembly unless damaged parts are to be
replaced.

(9) Holding the manual valve lever detent plate

THROTTLE VALVE
CAM ASSEMBLY

MANUAL VALVE
LEVER ASSEMBLY

KICKDOWN VALVE ROD

MANUAL VALVE

L THROTTLE VALVE

L SERVO PRESSURE
BLEED VALVE

—— SHUTTLE VALVE

VALVE BODY END
COVER PLATE

56x108

Fig. 45—Valve Body Assembly (Valve Body Plate Removed)
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56 x161 p

Fig. 46—Compressing Throttle Valve Operating Lever

and sleeve securely, remove small retainer ring which
locks throttle camshaft in sleeve (Figure 47). While
maintaining constant thumb pressure on deterit plate,
carefully withdraw sleeve from valve body. Remove
throttle valve cam assembly and manual valve lever
assembly. Detent plate ball is spring loaded. Do not
lose the detent bhall.

(10) Remove detent ball and spring from valve
body. Remove the manual valve by slowly rotating it
out of its bore.

(11) Remove reverse blocker valve cotter pin, spring
and valve. Remove valve by rotating it out of the bore.
Do not remove push button unit control cable adapter,
lock spring or cable adapter clip, unless inspection re-
veals it is necessary to do so (Figure 45).

(12) Remove the four (three long and one short)
valve body and cover plate bolts and lockwashers and
remove valve body end cover plate.

(13) Remove valve body end cover screw and lock-
washer (oval fillister). Keep pressure against valve
body end cover when removing screws as there are
three springs behind cover. Do not disturb the set-
ting.

RETAINER RING

Fig. 47—Removing Throttle Camshaft Retaining Ring

Cleaning and Inspecting the Valve Body and
Transfer Plate

After each part has been thoroughly cleaned and in-
spected, place on clean paper until ready for assem-
bly. Make sure all parts are free from obstructions, and
inspect all mating surfaces for burrs, nicks and
grooves. Small nicks, etc. may be removed with crocus
cloth; otherwise, damaged parts must be replaced.
Using straightedge, Tool C-3335, check all mating sur-
faces for distortion. Inspect fores in valve body for
score marks, pits and irreqularities. Inspect all springs
for distortion and collapsed coils.

Inspect all valves and plugs for burrs, nicks and
scores. Small burrs, nicks etc., may be removed with
crocus cloth, providing extreme care is taken to avoid
rounding off the sharp edge portion of the valve which
helps to prevent dirt and foreign matter from getting
between valves and body, reducing the possibility of
sticking. Check valves and plugs (dry) for free oper-
ation in bores. All must fall freely in the bores when
the valves, plugs and bores are clean and dry. Inspect
detent ball for wear and make sure it slides freely into
valve body.

Inspect staking of control cable adapter to detent
plate and cable adapter clip to valve body. Inspect the
staking of valve lever and throtile valve cam to their
respective shafts. Inspect the throttle valve operating
lever roller to make sure it rolls freely. Inspect throttle
valve operating lever adjusting screw and pin for wear.
Make sure adjusting screw rotates freely in the throttle
valve operating lever. Inspect kickdown valve rod for
wear and scoring, and also inspect for wear at enter-
ing point in valve body. Inspect servo restrictor valve
(Figure 48) in the transfer plate to make sure valve is
seating properly. If valve is distorted, carefully remove
the drive screw. Install new valve and new drive screw.

SERVO RESTRICTOR
VALVE

TRANSFER PLATE

i

s — it SIXT 6 .,
Fig. 48—Servo Restrictor Valve

SN A R TN
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DETENT

Fig. 49—Holding Manual Valve Lever Detent Ball

Make sure the drive screw is tight. Avoid distorting
transfer plate when performing this operation. Inspect
valve body plate for burrs and make sure the five small
metering holes are open. Visually inspect pump check
valve springs in the transfer plate. Make sure radial
grooves in check valves are free of obstructions.

Assembling the Valve Body and Transfer Plate
Three steel balls are used in the valve body
and each must be installed in its correct posi-
tion. Each is identified by its size as follows:
Kickdown rod ball—large
Manual valve lever detent ball-—medium

Throttle pressure check ball-——small.

(1) Install reverse blocker valve and spring. Use
new cotter pin.

(2) Place manual valve it its bore.

(3) Install shift valve. Install shift valve plug and
tighten screws securely.

(4) Place manual valve lever detent spring and ball
in valve body and hold in position, as shown in Figure
49. While holding the detent ball, position the manual

DETENT
BALL

B 56x175

-

Fig. 50—Aligning Manual Valve Lever Assembly

valve lever assembly so that the lever arm engages the
manual valve (manual valve may be positioned to as-
sist in this alignment) and the push button control
cable adapter in direct alignment with the control cable
adapter clip. (Refer to Figure 50). At the same time,
align the shoulder on the manual valve lever with the
sleeve bore in the valve body so that the detent ball
will engage the detent plate when finger pressure on
detent ball is released.

(5) With finger pressure holding manual valve
shoulder in bore, insert sleeve (short end) in bore, (up
to stop ring).

(6) Position throttle valve cam in sleeve, as shown
in Figure 51, and lock in place with retainer. If retain-
er is not placed in position at this time, the detent plate
may move out of position, allowing the detent ball to
escape from its bore.

(7) Place valve body in stand, Tool C-3294.

(8) Place kickdown rod into position in valve body.

(9) Install the shift valve spring in valve body.

(10) Install the shuttle valve in valve body. Coat
stop ring lightly with transmission fluid and place into
recess in valve body.

(11) Place shuttle valve spring in valve body.

(12) Place kickdown valve ball into valve body.

(13) Place valve body end cover plate on end cover.
Install the one short screw and lockwasher and tighten
snugly.

(14) Place adjustable shuttle valve plug into posi-
tion in valve body end cover. Plug must fit to full depth
of bore.

(15) Install the kickdown valve spring in place in
end cover.

56x176

Fig. 51—Placing Throttle Valve Cam Shaft in Sleeve
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Fig. 52—Indexing Throttle Valve Cam Shaft With
Throttle Valve Operating Lever

(16) Install valve body end cover to valve body.
Make sure the shift valve, shuttle valve and kickdown
valve springs are properly seated in position when cov-
er is being installed.

(17) Install the valve body end cover screw and
lockwasher but do not torque.

(18) Install the three (long) valve body end cover
plate screws and lockwashers. Draw down evenly and
tighten to 24 to 30 inch-pounds torque.

(19) Remove valve body from repair stand. Using
wrench, Tool C-3279B, install throttle valve adjusting
screw, and throttle valve operating lever assembly.
Adjust to approximately 1-134 " distance between the
valve body and end of throttle valve adjusting screw.

(20) Install throttle valve (point outward) in valve
body. Place throttle valve spring over throttle valve.
Swing throttle valve operating lever over spring. Com-
pressing the throttle operating lever assembly against
the throttle valve spring, slide the throttle valve cam
assembly into throttle valve operating lever, indexing
the cam portion in slot of operating lever, as shown in
Figure 52. Replace throttle valve cam assembly return
spring and replace valve body in stand.

(21) Install servo bleed valve and throttle pressure
check valve ball into position in valve body, and install
guide studs, Tool C-3295.

(22) Install the servo restrictor valve operating plug
(long end first) into transfer plate (Figure 53.) Make
sure the pump check valves and springs are properly
positioned in transfer plate. The pump check valve with
with the metering hole should be positioned, in end of
transfer plate, that lies next to the manual valve.

(23) Place the valve body plate flush into position
on valve plate by compressing pump check valve
springs. Make sure pump check valves enter transfer

plate; otherwise, the valve body plate will be damaged
when assembly is drawn down onto valve body.

(24) Keep sufficient pressure on transfer plate and
valve body plate to hold them together. Place them
over the guide studs and into position on valve body.

(25) Place transfer plate cover into position and in-
stall two of the transfer plate cover screws and lock-
washers (one each side) finger tight. Make sure pump
check valves remain in position in body plate.

(26) Remove guide studs and install the remaining
transfer plate cover bolts and lockwashers. Tighten the
bolts from 45 to 50 inch-pounds torque. Avoid over-
tightening as this will distort valve body, resulting in
sticky valves. Operate pump check valves to make
sure they can be unseated before final tightening.

Installing the Valve Body and Transfer Plate

(1) Place “O" ring seal on throttle camshaft sleeve,
then place valve body and transfer plate into position
on transmission case. Install the five transfer plate
bolts and lockwashers. Two bolts are 1% inches long
and go through the transfer plate cover on valve body.
The other three are 1 % inches long. Draw bolts down
evenly and tighten to 12 to 17 foot-pounds torque.

(2) Make sure the two oil strainer tube seals are in
position on oil strainer, and place oil strainer assem-
bly into position on valve body. Install the two oil
strainer support bolts (1 Y% inches long) and lock-
washers. Tighten to 12 to 17 foot-pounds torque.

(3) Replace oil pan and gasket (new). Tighten oil
pan bolts to 12 to 17 foot-pounds torque.

(4) Replace felt and felt retainer on throttle cam-
shaft, then install throttle control lever assembly.
Tighten lock screw securely.

(5) Place engine rear support adapter into position
on extension housing and install bolts and lockwash-
ers. Tighten to 50 foot-pounds torque.

SIIERVO RESTRICTOR VALVE OPE.RATING PLUG
-

TRANSFER
PLATE

Fig. 53—Installing Servo Restrictor Plug
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(6) Remove transmission assembly from stand, Tool
C-3280.

10. INSTALLING THE TRANSMISSION IN
VEHICLE

Before installing transmission in vchicle,
check torque converter hub runout and hous-
ing alignment as outlined in the Torque Con-
verter Section that follows the Transmission
Section.

(1) Install guide studs, Tool C-3278, in the two upper
transmission case to converter housing bolt holes.

(2) Lubricate front oil pump drive sleeve seal ring
and bearing surface with transmission fluid.

(3) Install drive sleeve in front oil pump housing
(if not previously installed ) making sure driving
lugs are properly engaged in front oil pump
pinion gear. Note position of driving lugs on front
oil pump drive sleeve, and position accordingly, to aid
in proper engagement with torque converter hub,
when transmission is installed.

(4) Mount transmission on suitable jack. Raise and
align transmission with pilot bore in torque conver-
ter housing. Slide transmission over guide studs and
into position against torque converter housing. To avoid
damage to front oil pump, the transmission must be
properly aligned. Do not attempt to use transmis-
sion to converter housing bolts to bring trans-
mission and converter housing together. If oil
pump drive sleeve and input shaft have been proper-

ly aligned, transmission should slide into position rel-
atively easy. Do not ferce it into position.

(5) Install the two lower transmission case to con-
verter housing bolts and lockwashers, but do not tight-
en. Remove guide studs and install the two upper trans-
mission case to converter housing bolts and lockwash-
ers. Draw all bolts down evenly and tighten 45 to 50
foot-pounds torque.

(6) Place crossmember into position and install
crossmember to torsion bar spring bracket bolts. Tight-
en bolts securely.

(7) Lower engine, and align mounting holes in
adapter with holes in crossmember. Install the two
bolts and lockwashers that hold engine rear support
to crossmember. Tighten bolts from 30 to 55 foot-pounds
torque. Remove engine holding fixture, Tool C-3487.

(8) Connect throttle linkage to throttle lever, insert
gearshift control cable into transmission, and adjust
as outlined in "“Transmission and Controls-Adjust-
ments” Paragraph 4. Install neutral starting switch.
Connect speedometer cable housing to drive pinion.

Engage ball end of brake cable with brake operating
lever, secure cable to support and tighten support screw
securely (refer to Brake Section of this manual for
method of adjusting handbrake). Connect propeller
shaft and tighten nuts from 33 to 37 foot-pounds torque.

Connect oil pan filler tube and refill transmission to
proper level (refer to Lubrication Section of this man-
ual). Connect battery and make all necessary adjust-
ments and tests, as outlined in “"Transmission and Con-
trols-Adjustments” Paragraph 5.

TORQUE CONVERTER AND HOUSING

CONTENTS

Runout-—-Housing Face and Bore

Runout-—Hub

Par. Page

-— 142
139
141
140
— 142

2 139

W s~
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SERVICE INFORMATION
PROCEDURES

1. REMOVAL AND INSTALLATION OF
TORQUE CONVERTER AND HOUSING

Removal

(1) BRemove transmission as outlined in appropriate
transmission section.

(2) Bemove converter housing dust shield and start-
ing motor. Remove the torque converter housing-to-
engine block (or adapter plate) bolts and washers. As
the housing is doweled to the engine block, (or adapter
plate) care must be exercised during removal. Do not
hammer or pry between the mating surfaces
to loosen, as the metal may be distorted which
can result in misalignment.

(3) After removing housing, inspect mating surfaces
of housing and engine block (or adapter plate). Re-
move all burrs or rough spots with emery cloth. Remove
all obstructions, dirt, etc. from vent hole screens (when
so equipped).

(4) Using wrench, Tool C-589, remove stud nuts and
lock washers which hold converter unit to the crank-
shaft. The torque converter assembly is a welded
unit and cannot be serviced, except as an assembly. If
torque converter is being removed for replacement of
starter ring gear, refer to Paragraph 2.

Installation

(1) If a new torque converter is being installed,
make sure all visible foreign matter, such as raised
metal around studs, burrs, chips, etc. have been re-
moved from the converter and crankshaft drive flanges.

(2) Check crankshaft flange runout (maximum is
.002 inch total indicator reading ) by installing dial indi-
cator set, Tool C-3339 at one of the engine block to hous-
ing bolt holes. Checking crankshaft flange runout will
determine whether or not the crankshaft flange may be
contributing to torque converter hub runout.

If crankshaft flange runout is within tolerance, pro-
ceed to install torque converter and housing as follows:

(3) Position torque converter unit on crankshaft
flange. Using wrench, Tool C-589 tighten stud nuts to
specifications.

Before installing torque converter housing, it is recom-
mended that the torque converter hub runout be
checked (and corrected if necessary) as outlined in
Paragraph 3. If torque converter hub runout is within
specifications, continue to install housing in the follow-
ing manner:

(4) Position housing over dowels and against mat-
ing face of engine block (or adapter plate). Tighten

mounting bolts just snug enough to retain housing in
position.

(5) Check (and correct if necessary) torque con-
verter housing bore and face runout as outlined in
Paragraph 4. If bore and face runout are within speci-
fications, tighten housing bolts to specifications. Install
metal dust shield and starting motor. Install transmis-
sion as outlined in appropriate transmission section.

2. REPLACING STARTER RING GEAR

Removing Ring Gear

(1) Bemove torque converter and housing as out-
lined in Paragraph 1.

(2) Place converter on bench and carefully remove
staking lugs. This can be done by filing or by carefully
knocking the head off the lug with a hammer and
chisel.

(3) Place torque converter on blocks of wood (for
support) while removing gear. Using a blunt chisel, or
drift, tap around ring gear until it comes off torque
converter as shown in Figure 1. Note: R small
amount of heat, directed on gear, will aid in
its removal—if ring gear is to be discarded.

Installing Ring Gear

Remove burrs or raised spots (left on the gear con-
tact surface of the torque converter) with a file. Do not
remove more metal from the torque converter than is
required to remove burrs and rough surfaces.

Any of the following methods may be used to heat
the starter ring gear for installation on converter.

BRASS DRIFT

53x91

1—Removing Starter Ring Gear
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Oven—Use Oven C-794 and set temperature at 150 de-
grees F. Allow ring gear to remain in oven for approxi-
mately 15 to 20 minutes.

Boiling Water—Place ring gear in a shallow con-
tainer, add water, and heat for approximately eight
minutes after water has come to a boil.

Steam—Place ring gear on a flat surface and direct
the steam flow around the gear for approximately two
minutes.

Flame—Place ring gear squarely on a flat surface.
Using a medium-size tip, direct a slow flame around the
inner rim of the gear, being careful not to direct the
flame onto the teeth of the ring gear. Place a few drops
of water on the face of the gear at intervals during the
heating process. When the gear is hot enough to boil
the drops of water, installation of gear to torque con-
verter can be made.

Place starter gear over flange surface of torque con-
verter, making sure that the rear face of gear contacts
flange on torque converter evenly around the entire
diameter.

Reweld ring gear to torque converter, using extreme
care to place, as nearly as possible, the same amount of
metal in exactly the same location as original assem-
bly. This is necessary in order to maintain proper bal-
ance of the unit. Place welds alternately on opposite
sides of the converter to minimize distortion.

The following suggestions are offered as an aid in
making the weld:

(a) Use a welding current of 200 amps.

(b) Use a D.C. welder that is set straight polarity or
an A.C. welder.

(¢) Use 5/32 inch diameter, No. 47 or a 5/32 inch
diameter No. W2B welding rods (or their equivalent).

2—Checking Torque Converter Hub Runout

To prevent burning through the torque converter, the
arc should be directed at the intersection of the gear
and the housing from an angle of approximately 45
degrees from the face of the gear. DO NOT GAS
WELD.

Before installing the torque converter, inspect all gear
teeth and remove dll nicks where metal is raised, weld-
ing splatter, etc. as these will cause noisy starter
operation.

Reinstall torque converter and housing. Refer to
Paragraph 1.

3. TORQUE CONVERTER HUB RUNOUT
Checking Hub Runout

It is not necessary to remove the torque converter
housing to make this check.

(1) Install attachment, Tool C-3613 to dial indicator
set, Tool C-3339, as shown in Figure 2.

(2) Install dial indicator support rod in one of the
transmission to torque converter housing mounting bolt
holes, as shown in Figure 2.

(3) With remote control starter switch, Tool C-763,
properly installed at a convenient “hot” terminal, crank
engine while noting indicator needle deflection. Torque
converter hub runout must not exceed .004 inch.

Correcting Hub Runout

If hub runout exceeds .004 inch total indicator read-
ing, correct by using heat. Before using heat, make
definitely sure that torque converter has been
drained.

(1) It is not necessary to remove the housing to cor-
rect runout with heat application as shown in Figure 3.

(2) Mark the position of the hub low spot as accur-
ately as possible on the impeller shell. Rotate the con-
verter so that this mark is directly down.

(3) Using a piece of chalk, mark the front cover
radius directly opposite the hub low spot previously
marked on the impeller shell. The subsequent heating
operation can now be done at this location as shown
in Figure 3.

The size of the spot to be heated is governed by the
magnitude of hub runout and is usually about %2 inch
diameter for .008 inch total indicator reading. Using an
acetylene torch containing a No. 3 tip, and set to mini-
mum heat, apply it to the selected spot until it becomes
a dull red. Rapid heating of a local area is essential
and if the torch is adjusted properly, the spot will be-
come red within a few seconds. If sparks are noted, it is
an indication that torch is too close and metal is start-
ing to burn; move back slightly. Care should be
taken to remove the torch the instant the se-
lected spot becomes a dull red, to avoid over
correction or damage to the unit.
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The area is then quenched (as rapidly as possible)
with cold water (hose or wet rags). It is suggested this
be done by starting around the heated area and work-
ing in toward the spot. This prevents the heat from
spreading.

The hub runout should not be rechecked until the
converter has returned to a uniform room temperature.

If the converter hub runout exceeds .016 inch total
indicator reading, remove the converter and recheck
the drive flanges for raised metal chips, etc. Check
crankshaft flange runout (maximum .002 inch). If the
hub runout remains in excess of .016 inch total indicator
reading, install a new converter.

4. CHECKING AND CORRECTING HOUSING
FACE AND BORE RUNOUT

Bore Runout

Torque converter housing bore and face
alignment, as well as converter hub runout,
should be checked anytime that a PowerFlite

PUMP DRIVE LUG

-

O

- AN

TORQUE CONVERTER
IMPELLER HUB

4—Tool C-3461 Installed

56 X340

5—Checking Housing Bore Runout

or TorqueFlite transmission is removed to
correct leakage at the front pump oil seal or
front pump failure—also whenever an en-
gine replacement is made.

(1) Mount Tool C-3461, shown in Figure 4, inside the
converter with ears of the washer behind the converter
pump drive lugs. The square end of the bolt can be held
with a wrench as the nut is tightened. Dial indicator set,
Tool C-3339, can now be attached, as shown in Figure 5-

(2) Locate the indicator so that it is bearing on the
transmission pilot bore of the converter housing and
rotate the converter.

(3) Runout must not exceed .010 inch total indicator
reading.

To illustrate the recommended correction procedure,
assume that the total indicator reading is .016 inch, in a
direction which approximates 2 o'clock on engine block-
Refer to Figure 8. In this case, the housing is off crank-
shaft centerline .008 inch (one-half total indicator read-
ing) which is .003 inch greater than the allowable limit

0'CLOCK

OFFSET
DOWEL _ PINS

REAR FACE OF
ENGINE BLOCK

58X 5 6

6—Eccentric Dowel Orientation Diagram
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7—Removing Dowel Pins

of .005 (one-half total indicator reading ).

To correct an off-center condition, three off-set dowels
are available.

When selecting dowels to be used for a particular
job, take the dowel closest to one-half the total indicator
reading. Refer to chart.

In the case, under consideration, use of the .007 inch
offset dowels (pair) will bring the runout well within
the allowable limit of .005 inch, or .008 inch minus .007
inch (offset dowels) equals .001 inch runout. Dowels

must be used in pairs (same part number).
To install the dowel pins (pair), remove the torque
converter housing as outlined in Paragraph 1. Re-
move dowel pins from engine block (or adapter plate),
as shown in Figure 7. »
Select eccentric dowels (pair), as indicated in Eccen-
tric Dowel Chart.

ECCENTRIC DOWEL CHART

Total Indicator One-Half Total  Size Dowel Dowel Part
Reading Indicator Reading To Be Used Number
.012"10.020” .006"to.010” .007" 1736347
.022"16.034” .011"10.017" 014" 1736348
.036” to .052" .018" t0 .026" 021" 1736353

Install both dowels with the slots parallel and
aligned in the direction to correct the bore runout. (Slot
indicates the direction of maximum dowel eccentri-
city ). Majority of corrections will be for one direction
only; but it is possible that the housing bore may be
out in two directions. In the latter case, it may be
necessary to use the next higher step dowels, adjust-
ing these dowels with the housing installed to bring
within tolerance. Both dowels should be inserted
into engine block (or adpater plate), up to
off-set shoulder.

SHIM THICKNESS—LOCATION TABLE

Location of
Housing Face
Low Point

(a) Near one of the

lower trans. to hsg.

bolt holes.
{(b) Near one of the

upper trans. to hsg.

bolt holes.

(c) Between the two
lower trans. to hsg.
bolt holes.

(d) Between the two

upper trans. to hsg.

bolt holes.

(e) Between the upper
and lower trans.
to hsg. bolt holes.

Location of
Shim

(a) Place shim on bolt
which will enter
this hole.

(b) Place shim on bolt
which will enter
this hole.

(c) Place shims on both
bolts that will
enter these holes.

(d) Place shims on both
bolts which will
enter these holes.

(e) Place shims on both
bolts which will
enter these holes.

Total Indicator

Reading Observed Total Shim
On Housing Face Thickness
(a) 1) .005" to .010” (@ 1) 013"
2) .010" to .015" 2) .020"
3) .015” to .020" 3) .026"
(b) 1) .005" to .010"” (b) 1) .014"
2) .010" to .015" 2) .021"
3) .015" 10 .020" 3) .029"
(c) 1) .005" to .010” (¢ 1) .010"
2) .010" t0 .015” 2) .015"
3) .015" to .020” 3) .020"
(d) 1) .005" to .010” (d) 1) .003"
2) .010" to .015” 2) .012"
3) .015" to .020" 3) .016"
(e) 1) .005" to .010" (e) 1) upper—.010"
lower —.014"
2) .010" to .015” 2) upper—.015"
lower —.020"
3) .015” to .020" 3) upper—.020"
lower—.027"
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Install and tighten converter housing bolts to specifi-
cations. Remount dial indicator and recheck bore run-
out. Small corrections can be made by loosening hous-

ing mounting bolts and turning dowels with a screw
driver to shift the housing and bring bore within limits.

Face Runout
(1) Relocate dial indicator set, Tool C-3339, as

shown in Figure 8.

(2) BRotate converter.

(3) If the total indicator reading is greater than .008”
note the amount of the total indicator reading and the
location of the lowest indicator reading (i.e., the point
where the indicator arm or follower is extended the
turthest).

(4) Place the shim or shims on one or more of the

transmission to housing bolts in position between trans-
mission and housing.
CONSULT ‘"‘SHIM THICKNESS—LOCATION
TABLE'- FOR SELECTION OF CORRECT
SHIM OR SHIMS TO BE USED IN CORREC-
TION PROCEDURES.

(5) Tighten housing bolts to specifications.

(6) Reinstall transmission as outlined in appropriate
transmission section.
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