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SECTION 5-F

TRIPLE TURBINE TRANSMISSION

REMOVAL AND INSTALLATION
DISASSEMBLY AND ASSEMBLY
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5-36 REMOVAL AND INSTALLATION
OF TRIPLE TURBINE
TRANSMISSION

a. Removal of Transmission

1. Hoist front and rear of car and rest it
solidly on stands placed under frame. Frame
side rail should be at least 20” above floor.

2. Disconnect track bar and shock absorbers
at axle housing.

. 3. Disconnect parking brake cable at equal-
1zer and brake pipe at torque tube bracket.

4. Remove exhaust pipe(s).

o. Disconnect torque tube from torque ball
and move rear axle back to disengage propeller
shaft from universal joint.

6. Remove converter housing cover.

7. Turn flywheel until one converter drain
p!ug can be loosened sufficiently to provide an
air . vent, then turn flywheel until opposite
drain plug is straight down. Remove this plug
and allow oil to drain from converter.
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8. Remove filler pipe from oil pan to drain oil
from transmission.

9. Remove bolts to disconnect converter from
flywheel.

10. Disconnect speedometer cable, disconnect
shift rod from shift lever, and disconnect stator
operating control rod.

11. Carefully mark transmission support and
frame at each end of support so support may be
reinstalled in same fore and aft position. This
step is necessary to insure against any shear
strain being imposed on the engine mountings
when support is reinstalled.

12. Place transmission jack or hoist in posi-
tion and adjust it to securely support the trans-
mission in accordance with instructions for the
equipment being used.

13. Remove two nuts and four bolts and nuts
holding mount to support.

14. Raise transmission just enough to take
weight off support. Remove eight support to
frame member bolts. If shims are present, care-
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fully note number and location so they may be
reinstalled in original location.

15. Place suitable jack under rear end of
engine lower crankcase so that engine will be
safely supported while transmission is removed.

CAUTION: Do not use bar with hooks placed
over frame side rails because brake pipes on top
of left side rail will be damaged.

16. Lower transmission slightly and discon-
nect cooler pipes.

17. Lower the transmission just enough so
that converter housing bolts can be reached.
With engine and transmission supported by the
separate jacks, disconnect the converter hous-
ing from engine crankcase.

18. Move transmission rearward to disen-
gage hub of converter pump cover from crank-
shaft, lower transmission and remove it from
under car.

b. Installation of Transmission

1. Turn flywheel so that one hole for conver-
ter attaching bolt is straight up and notched
flange is down.

2. Raise transmission into place with same
equipment as used for removal. Align converter
attaching bolt holes with holes in flywheel before
moving transmission forward against cylinder
crankcase.

3. Adjust lifting equipment so that converter
housing meets the engine crankcase squarely
and engages the two dowels. Then install all
converter housing bolts with lockwashers.
Tighten all bolts uniformly to 45-55 ft. lbs.
torque.

4. Attach oil cooler pipes.

5. Reassemble mounts and support to trans-
mission. Reinstall shims between support and
frame in their original position. Take care to
locate support fore and aft in its original posi-
tion to avoid putting any shear strain on the
engine mounts. Install support to frame bolts.
Refer to Par. 2-25 for mount adjustment.

6. Attach flywheel to converter using e -
24 300M bolts. Bolts of lesser quality must not
be used at this location. 300M bolts can be iden-
tified by six radial marks on the bolt head.

7. Remove transmission hoist and engine
support or jack.

8. Check converter drain plugs for tightness,
then install converter housing cover.

9. Attach oil filler pipe to oil pan.

10. Align blind spline on propeller shaft with
blank spline in universal joint, move axle as-
sembly forward to engage splines. Connect
torque tube to torque ball with bolts and lock-
washers.

11. Reassemble exhaust system making sure
that pipes are centered in the frame member
holes and that the system is free from binds.

12. Reconnect track bar and shock absorbers
to axle brackets.

13. Reconnect parking brake cable at equal-
izer and brake pipe at torque tube bracket.

Bleed rear brakes.

14. Connect speedometer cable to driven
gear sleeve and connect shift rod to shift lever
on transmission. Connect stator operating con-
trol rod to lever.

15. Wipe all oil from outside of transmission
then lower car to floor.

16. Tighten torque ball bolts (see par. 4-12).

17. Fill transmission to proper level as de-
scribed in paragraph 1-4.

18. Check adjustment of control linkage.
Check adjustment of stator operating controls
and throttle linkage (par. 3-9).

19. Road test car for approximately 20 miles
with frequent stops and starts as might be
encountered in heavy traffic. A thorough road
warm-up is desired.

20. Place car on hoist and carefully examine
the transmission and all connections for oil
leaks. Recheck oil level.
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5-37 TRIPLE TURBINE CONVERTER: REMOVAL, DISASSEMBLY,
INSPECTION, REASSEMBLY

a. Converter Pump Cover Removal and
Inspection

1. Assemble Triple Turbine transmission to
fixture J-7009 taking care to tighten the two
bolts on one side of the fixture only. Install
the two bolts on the opposite side finger tight.
Remove the twelve converter bolts using a
“U” holder and 15" socket.

NOTE: Converter pump cover bolts are
300M steel identified by six radial marks on
the bolt head.

5-229

2. Pry to loosen, remove cover and “O” ring.
Discard “O” ring.

5-230
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r 3. Examine converter pump cover bushing.
CONVERTER If worn or scored, collapse bushing with

PUMP COVER
BUSHING

chisel and remove.

5-231

4. Install new converter pump cover bushing

1.7013.] using J-7013-1 Handle and J-7273-29 In-

staller.
CONVERTER :
PUMP 1-7273-29
" 5-232

COVER .

b. Turbine Removal

1. Remove select fit bearing races and needle
thrust bearing. (Between first turbine hub
and converter pump cover.) Place in con-
verter pump cover.

5-233

NEEDLE
THRUST BEARING

SELECTFIT
BEARING RACE
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FIRST TURBINE

SHAFT NUT SPECIAL
- - - WASHER

N

p i ’a ANTI LEAK DOWN

VALVE SPRING

CONVERTER
ANTI LEAK
/DOWN VALVE

—
-

Y <
\L—""/ FIRST
TURBINE
SHAFT

2. Remove first turbine shaft nut, special
washer, converter anti-leak down valve
spring, and anti-leak down valve.

5-234

FIRST, SECOND
AND THIRD
TURBINE ASSY.

3. Assemble first turbine disc and hub puller
as shown. Turn bolt clockwise to pull first
turbine hub off first turbine shaft. When disc
on hub is loosened, remove tool.

5-235

FIRST, SECOND AND
THIRD TURBINE ASSY

4. Lift first, second, and third turbine assem-
bly from transmission using tool J-7147 or
other suitable means. Set assembly on bench,
shafts up.

5-236
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¢. Turbine Disassembly and Inspection

— 050" NEEDLE THRUST 1. Remove needle bearing, flanged needle
BEARING RACE bearing race, and .050” plain bearing race

_— NEEDLE from second turbine hub.

THRUSTBEARING  NOTE: These races and bearing may have
a remained on top of stator.

- 5-237

\— FIRST, SECOND

AND THIRD
TURBINE ASSY

2. Set assembly shafts down through hole in

' & FIRST TURBINE bench. Remove first turbine to disc and hub
- . PN AME - retainer ring. Use a thin bladed screwdriver
/ \\ at inner edge of ring to raise edge of ring.

| / f .“ \ Press on outer edge of ring to slide ring up

~l slope of thin screwdriver over step of first
= | turbine disc and hub.

5-238

3. Remove 1st turbine disc, hub and .080”
lead-coated bronze thrust washer on 3rd

turbine hub.

5-239
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CHECK FOR
ROUGHNESS
{ I HERE

SURFACE MUST [Liy
B SMOOTH & [
¥ ABFREE OF SCORE [N
B\ ARKS

4. If the transmission is being disassembled
to correct a converter leakdown complaint:
Check first turbine disc and hub for rough-
ness that might cause the converter anti-
leakdown valve to leak.

5-240

USE FINE LAPPING

COMPOUND AND

CIRCULAR MOTION
)I

5. If anti-leakdown valve seat is rough or
scored, use fine lapping compound and a flat
washer to smooth up the valve seat. Press
down lightly on washer and use a circular
motion until a good finish is obtained.

5-241

-t ,~-//
OIL CAN
POUR KEROSENE SPOUT
HERE [N \\ ce—stce. )
——\ g —— W——

UFIRST TURBINE

DISC & HUB 7

CONVERTER ANTI LEAK DOWN \
VALVE & SPRING IN NORMAL
POSITION & HELD IN PLACE —
BY WEIGHT OF DISC & HUB
RESTING ON BENCH SURFACE

6. Assemble converter anti-leakdown valve
and spring into forward face of first turbine
disc and hub; set assembly on bench so
weight of disc and hub holds spring and valve
in position.

Pour kerosene in any of the four holes un-
til the level is nearly to the top. The valve
should hold the kerosene for several minutes.
If the kerosene leaks down, the valve may
have a nick or scratch or the valve seat may
require more lapping.

5-242
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SECOND TURBINE 7. Remove 3rd turbine, flanged needle bear-
ing race, needle bearing and .050” plain
needle bearing race.

THIRD TURBINE

5-243

8. Examine third turbine front bushing. If
worn or scored, cut out bushing with chisel.

CONVERTER
THIRD TURBINE ~ 9-244
< -~

TN i
< FRONT BUSHING
s PO : A’ S ¢

TN

9. Install new thlrd turbiné front bushing
using J-7013-1 and J-7273-25.

J.7013-1
5-245

o

1.7273-25

WCONVERTER ;
Bl THIRD TURBINEN

b N\®
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e i 10. Examine third turbine rear bushing. If
worn or scored, cut out bushing with chisel.
REAR BUSHING
5-246
CONVERTER u

THIRD TURBINE

ot - _., 11. Install new third turbine rear bushing
| §=—]-7013-1 using J-7013-1 and J-7273-25.
‘_‘ f<—1-727325

CONVERTER 5-241

THIRD TURBINE

12. Remove 2nd turbine.

5-248

udl

FIRST TURBINE/ SECOND TURBINE
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13. Inspect and if necessary to replace, un-
hook, expand and remove three second-tur-
bine shaft hooked oil rings.

5-249

CONVERTER

SECOND TURBINE —\

14. Examine second turbine shaft front bush-
ing. If worn or scored, collapse bushing with
chisel and remove.

5-250

1-.7273-6
N ™

)-7273-26

’

h)

)
°

CONVERTER
SECOND TURBINE

15. Install new second turbine shaft front
bushing using J-7013-1 Handle and J-7272-
26-6 (Counter bore on 6 toward handle).

5-251
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» .16. Examine second turbine shaft rear bush-
ing. If worn or scored, collapse bushing with

REAR BUSHING ‘ chisel and remove.

5-252

17. Install new second turbine shaft rear
bushing using J-7013-1 Handle and J-72783-
26 Installer.

5-253

CONVERTER
SECOND TUR

BINE
"’

18. Expand and install new hooked oil rings
on 2nd turbine shaft. Hook ends of rings by
holding one end firmly in groove and working
other end around to hook.

NOTE: Second turbine shaft oil rings are
slightly smaller (.050”) than two rings used
on the output shaft. These rings must not be
interchanged with those used on the output

shaft.

5-264
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FIRST TURBINE/ SECOND TURBINE

d. Reassembly of Turbines

1. Lubricate second turbine shaft front and
rear bushings and insert 2nd turbine with oil
rings in place through hole in bench to rest
on 1st turbine.

5-255

PLAIN NEEDLE
BEARING RACE
050

FLANGED NEEDLE
BEARING RACE

NIBEARING

- ‘:b\NEEDLE
| ,%THRUST

THIRD P l‘ RS O
VL <SR N

2. Inspect and if necessary to replace, install
new flanged needle bearing race, flange “up”,
needle thrust bearing (134” x 214”), and
plain needle bearing race (.050”) on 3rd
turbine hub. Hold in place with heavy lube.
Lubricate front and rear 3rd turbine shaft
bushings.

NOTE : Alwaye measure needle bearings and
races. Some are within .010” thickness and
1/16” diameter of each other and can easily
be incorrectly assembled.

5-256

THIRD TURBINE SECOND TURBINE

3. With needle bearing and races held in
place with heavy lube, insert 3rd turbine
shaft into 2nd turbine shaft. Lower into
position.

NOTE: Heavy lube referred to in this man-
ual can be wheel bearing grease or chassis
lube. Use only enough to hold bearings and
races in place.

5-257
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4. Inspect and, if necessary to replace, place
new .080” lead-coated bronze thrust washer
on hub of 3rd turbine. Lubricate washer and
position 1st turbine disc and hub with tangs
in slots of 1st turbine.

5-258

FIRST TURBINE
DISK AND HUB

080" THRUST WASHER

\
THIRD TURBINE

5. Install 1st turbine disc and hub retaining
ring so high edge will engage the groove in
the 1st turbine and the inner lower edge
forces down on the 1st turbine disc and hub.
FIRST TURBINE Tap solidly into groove and inspect for proper

DISC AND HUB installation.

5-259

T™=— FIRST TURBINE

6. With assembly on bench, shafts up, in-

A &ﬁj ) spect and, if necessary to replace, install new

: ) [ B%i%lr\""éE’{);gETHRUST flanged needle bearing race, flange “up” on

g | 2nd turbine hub, next, needle thrust bearing

NEEDLE (134” x 21%4”) and last, .050” bearing race.

~ THRUST BEARING  Set completed sub-assembly aside if further

T " work is to be done on the transmission.

4 Refer to paragraph 5-56 for installation of
_'.) turbine assembly.

5-260

k FIRST, SECOND

AND THIRD
TURBINE ASSY.

FLANGED NEEDLE
THRUST BEARING RACE ——
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NEEDLE ‘ \t— STATOR ASSY
THRUST BEARING ~&

AND RACE

e. Removal, Disassembly and Inspection
of Infinitely Variable Pitch Stator

1. Lift converter pump until stator race is
clear of splines on reaction shaft (approxi-
mately 214”). Lower converter pump and
remove the stator. To avoid pinching fingers,
use caution when lowering pump.

Remove needle thrust bearing and bearing
race (Stator cam to converter pump hub).

5-261

, FREE WHEEL
/‘ ROLLER & SPRING

STATOR
FREE WHEEL
RACE

NEEDLE & )
THRUST —3==, —
BEARING NEEDLE THRUST

BEARING RACE

—
-
-2
P
Ill",

2. Pull out stator free wheel race while rotat-
ing clockwise. Examine the race. Its outer
surface should be free of nicks or dents.

5-262

10-167-1
" SCREW DRIVER

i
CLUTCH
HEAD SCREWS —> “

3. Remove 3 special clutch head screws from
stator cam to stator carrier using Tool 10-
167-1.

5-263
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STATOR FREE WHEEL CAM 4. Pry up stator free wheel cam and bronze
PILOT WASHER ‘ washer with screwdriver, using care to avoid

damage to washer. Remove cam and washer.

5-264

)

5. Remove five clutch head front to rear

- o~ "
S E'E?é)ws* c% ? : carrier screws using Tool 10-167-3.
SCREW —| ; < é
DRIVER )

5-265

6. Invert assembly, expand and remove
stator piston retaining ring from rear carrier
to stator piston.

5-266

3

STATOR PISTON
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7. Invert assembly and rotate all stator
blades to extreme high angle position and
remove stator rear carrier assembly from
front carrier. Remove blades and stator blade
ring from stator front carrier and piston
assembly.

5-267

BUSHING

8. Examine stator rear carrier bushing. If
worn or scored, remove bushing using tool
J-7013-1 Handle and J-7273-12 Remover.

5-268

-7013-1 &
: SN

b

/’ -‘— 1-7273-12

F

1-7273.6

STATOR
REAR CARRIER

9. With assembly supported on steel sleeve,
install new stator rear carrier bushing using
tool J-7013-1 Handle and J-7273-6-12 In-
staller. (Counterbore on 6 toward handle.)

5-269
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) |

!

4

STATOR
PISTON

STATOR
FRONT —am
CARRIER '

10. Remove stator piston and ring from front
carrier. Examine piston ring and bore for
burrs, nicks, or scratches.

2-270

STATOR PISTON

11. Expand and remove ring from stator pis-
ton with snap ring pliers.

5-271

CONTROL VALVE
4

"

12. If the stator piston control valve is stick-
ing, or there is reason to believe the spring
is weak, remove the valve by suitably sup-
porting stator rear carrier and remove stator
piston control valve, spring and retainer from
stator rear carrier by rapping sharply on
valve with a plastic mallet.

5-272
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|

STATOR

l‘ REAR CARRIER

e

STATOR

CONTROL VALVE STATOR PISTON

HELD "IN"

13. For gaging purposes only: assemble
stator piston shoulder ‘“up” to rear carrier
and press together. Insert valve in bore of
rear carrier.

5-273

STATOR
REAR CARRIER

14. Insert gage J-7116 in stator control
valve. With piston held against carrier and
tool in place, top of tool should be flush with
boss of stator rear carrier.

5-274

STATOR CONTROL
y; VALVE SHIM

15. If gage is below surface of stator rear
carrier, add shims to bring gage as close to
flush with surface as possible. Shims are
available in two sizes only, .007” and .021".
Total thickness of shims used should not ex-
ceed .042”. If thickness of shims required
exceeds .042” stator rear carrier, stator pis-
ton or stator valve may require replacement.

5-275
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STATOR
REAR CARRIER

STATOR PISTON
{CONTROL VALVE
e o

SHIM
VALVE
—— RETAINER
Sy Y

ry
ey
¥ ¥ p"’

STATOR PISTON ]
CONTROL SPRING

f. Reassembly of Infinitely Variable
Pitch Stator

1. After stator valve has been checked and
shims added if necessary, assemble valve,
new service spring, and retainer to stator
rear carrier.

NOTE: Be certain shims lay flat in position
inside valve bore.

Service springs only must be used after
shims have been selected with Gauge J-7116.
Service springs are held to much closer toler-
ances than production springs and are cali-
brated especially for use with Gauge J-7116.
Under no circumstances should the original
thickness of shims be altered unless Gauge
J-7116 is used to determine the shim thick-
ness and the shims so selected are installed
with a service spring.

5-276

VALVE RETAINER
/ FLUSH WITH SURFACE

2. Tap new valve retainer into stator carrier
squarely and flush with stator carrier sur-
face. Use flat tool to drive retainer to prevent
cocking of retainer during installation.

5-277
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3. Insert stator piston ring in bore of stator
front carrier. (Check gap with feeler gage—
should be .090” + .010".)

NOTE: This gap serves as the piston “bleed”
hole for the stator piston.

Y\ 5-278
090" FEELER GAUGE
. \

STATOR \ STATOR
FRONT PISTON
CARRIER RING

1. Expand and install stator piston ring on
stator piston.

5-279

STATOR PISTON RING STATOR PISTON

' ‘ 5. Install piston and ring into stator front
"‘ , \_ STATOR PISTON  carrier by tilting and inserting gap side of
‘t _ 3 / AL RNG ring first and then pressing in.

y -

5-280

STATOR
FRONT CARRIER
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STATOR BLADE 6. Examine blades and cranks. The blades
STATOR FREE must not be bent or nicked, and the cranks
7 ,{NHEEL CAM must be smooth and free of burrs. Set stator

\ front carrier assembly and piston on stator
\ free wheel cam and pilot washer assembly to
hold piston “in”’. Support edge of stator blade
ring and insert blades into carrier and piston
assembly. Be sure edge of ring nearest holes
is “down’’ as pictured.

‘ » 5-281
4 !
=
-

STATOR STATOR BLADE
FRONT CARRIER RING

LAST - T 7. Install last blade by crowding several adja-

BLADE CROWD cent blade cranks together.

SEVERAL
CRANKS
 TOGETHER  5-282

b}

9
D

8. With stator blades at extreme high angle
position, assemble rear stator carrier assem-
bly to stator front carrier assembly. Note

S position of dowels and dowel holes.

/ CARRIER ASSY.
5-283

STATOR
/ BLADE RING

STATOR
PISTON
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i CLUTCH K , 9. Install five clutch head screws and lock
10.167.3 ?CESEWS* % ? ' washers using Tool 10-167-3. Torque to 10-12
SCREW —~m # é ft. lbs.
DRIVER ' * B

5-284

TANG . \‘
STATOR PISTON AT .
RETAINING RING ——— N _

' STATOR

JREAR CARRIER
“_SLEEVE

SLOT

10. Install stator piston retaining ring on
stator rear carrier sleeve.

NOTE: Tangs on retaining ring must enter
slots in sleeve. Move stator blades from high
to low angle several times. Check for free
operation.

5-285

STATOR FREE 1
WHEEL CAM

11. Inspect pilot washer and if necessary to
replace, suitably support stator free wheel
cam and remove pilot washer using a plastic
hammer and drift.

5-286
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12. Install pilot washer in stator free wheel
PLASTIC cam using a plastic hammer. Make sure pilot
MALLET washer is seated in bore of cam.

5-287

\ ; £ 7 por
STATOR . AP —

FREE WHEEL-—*{ - J WASHER
CAM ~ — 7
13. Assemble stator free wheel cam and pilot
10-167-1 washer assembly to stator rear carrier with
SCREW DRER three clutch head screws and lock washers

using Tool 10-167-1. Note position of dowels
and dowel holes. Torque screws to 10-12
ft. 1bs.

5-288

4
CLUTCH
HEAD SCREWS — ’S

14. Lubricate and insert stator free wheel
clutch inner race, small diameter end up, into
pilot washer. Inner race should rotate freely

STATOR in pilot washer.
FREE WHEEL
RACE

PILOT 5-289
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15. Install free wheel clutch rollers and
springs—roller toward narrow end of cam
opening, and spring at wide end of opening.
Inner race should rotate freely in clockwise
direction and lock on counter-clockwise rota-
tion.

5-290

NEEDLE THRUST
BEARING

NEEDLE THRUST
BEARING RACE

16. Apply heavy lube and install bearing race
and needle thrust bearing (214” 1.D. x 3"
0.D.) on stator free wheel race.

NOTE: Race next to free wheel rollers and
springs.

NOTE: If the needle thrust bearing or race is
scored or worn, both must be replaced.

5-291

17. Set assembly aside if further work is to
be done on transmission. Refer to paragraph
5-56 for installation of stator assembly.

5-292




www.TeamBuick.com
TRIPLE TURBINE TRANSMISSION 5-131

9. Removal of Converter Pump. Inspec-
tion, Removal, and Replacement of
Stator Cam to Pump Hub Bearing Race

1. Remove converter pump by lifting straight
up.

5-293

2. Examine needle thrust bearing race staked
to converter hub. (Stator cam to converter
pump hub needie thrust bearing race.) If
worn or scored, carefully chip out staking
with cape chisel and remove worn race.

- 1/
|NEEDLE THRUST!
IBEARIN'G RACE

5-294

el st

‘ tCO_NVERTER
PUMP

3. Be sure converter pump hub surface is
clean and smooth. Install new thrust washer
by lightly staking in place with punch in
several places.

Refer to paragraph 5-56 for installation of
converter pump.

5-295

BEARING RACE
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35-38 TRIPLE TURBINE PUMP SEAL REMOVAL AND
REPLACEMENT

1. With transmission horizontal, thread seal
remover J-7005 into seal until threads engage
steel part of seal. Install slide hammer and

hammer sharply to remove seal.

NOTE: If reaction shaft, pump, and reverse
piston assembly is to be removed, pump seal
may be removed on bench.

5-296

2. Install new pump seal with pump in trans-
mission using Tool J-70086.

NOTE: It is mot mecessary to remove the
planet sets, first turbine shaft, and output
shaft assembly to remove and reinstall the
pump seal or the complete pump-reverse pis-
ton assembly.

5-297
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5-39 REACTION SHAFT AND FLANGE, PUMP, REVERSE
PISTON ASSEMBLY: REMOVAL, DISASSEMBLY, INSPECTION
AND REASSEMBLY

a. Removal of Stator Reaction Shaft and
Flange, Pump and Reverse Piston
Assembly

% |
; OIL PUMP TO
CASE BOLTS

”

1. Remove ten pump body to case bolts (";4

socket).
H-298
. 2 L 2 With transmission front end up, install
B~ A ; d i two J-7004 slide hammers in tapped holes of
- ) 7004 pump body and hammer evenly to remove

g -
: V ' SLIDE HAMMER \ = pump, stator reaction shaft and flange, and
| . reverse clutch piston assembly. Set assembly

on bench and remove slide hammers.

Refer to paragraph 5-48 for installation of
pump-reaction shaft and flange assembly.

5-299

OIL PUMP
= BODY
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b. Disassembly, Inspection and Reassem-

NEEDLE /i' ::'y of S'::’o; llccctlo:ls:wﬂ :nd Fl::\go,
THRUST BEARING y v mp, a everse Piston Assembly

1. Remove needle thrust bearing and flanged
rear thrust bearing race (between stator re-
action shaft and front planet ring gear assem-
bly). Remove reaction flange to case gasket.

NOTE: This bearing and rear race may have
stuck to front planet set ring gear carrier
during disassembly.

FLANGED THRUST
BEARING RACE

5-300

2. Remove reverse clutch piston. Use pliers
to grip ribs of piston if piston sticks in bore.

5-301

“
L
s, e : i . m
. e
\ “ REVERSE /
CLUTCH PISTON

. >

3. Remove and discard reverse piston seal.
Examine bore of piston for nicks, scratches,

or burrs.

5-302

REVERSE PISTON
QUTER SEAL

REVERSE PISTON
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4. On jobs equipped with cast iron inner oil
< rings: Inspect and if necessary to replace,
unhook reverse piston oil ring, using Tool
J-7100. Assemble tool on ring so ring is forced
solidly in groove and movable arm contacts
ring approximately 14" from end. Press in on
movable arm and pry up free end of ring with
small screwdriver. Release arm. Expand and
remove ring.

On jobs equipped with rubber inner oil seal:
Pull off and discard rubber inner oil seal.

aa iz bhe

5-303

LN |
'REVERSE PISTON

= @ @ @ “  INNEROILRING

5. Expand and install new reverse piston oil
sealing ring on reaction shaft. Hook ends
using Tool J-7100. Assemble tool on ring so
ring is forced solidly in groove and movable
arm contacts ring approximately 14” from
end. Press in on arm to hook ends.

5-304

J-7100}

REVERSE PISTON
INNER OIL RING

|

REVERSE CLUTCH 6. If job is equipped with rubber inner seal:
PISTON INNER Lubricate and carefully install new rubber
SEAL-LIP "DOWN"  ge3] lip “down”. Use care to avoid damage to

seal during installation.

5-305
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7. Remove and discard pump body to case
sealing ring (square section).

PUMP BODY TO
CASE SEALINGRING

8. Inspect flanged needle thrust bearing race
(between stator reaction shaft and front
planet ring gear assembly). If race requires
replacement, break it with a chisel and
remove,

NOTE: This bearing race is specially hard-
ened and is very brittle. It is not likely it
will nmeed replacement; however, if it is to
be replaced, be careful to use eye protection
as the race may shatter when struck with
chisel.

2 v;_'{i}&NEEDLE » 5-307

(s O i ;iggsr BEARING

9. Inspect reaction shaft rear end; clean up
all burrs and nicks.

Install new flanged needle thrust bearing
race squarely in reaction shaft using Tool
J-7013-1 Handle, and J-7013-21 Installer.

5-308

¥ ol
\v" . j 5*\ . n’ /
RLST I |STATOR REACTION SHAFT FLANGE HUB
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10. Remove seven reaction flange to pump
body bolts (14" socket).

5-309

REACTION FLANGE
TO PUMP BODY BOLTS

11. Separate pump body from reaction flange
by tapping assembly on bench, shaft down.

5-310

hook and expand the three reaction shaft oil

N 4 s 12. Inspect and if necessary to replace, un-
rings. Remove from reaction shaft.

5-311

REACTION SHAFT)

OlL RI/r}GS !
r ] “/“ ‘._v
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SECOND TURBINE SHAFT TO
REACTION SHAFT BUSHING

e ,(‘}'

8

13. Examine second turbine shaft to reaction
shaft bushing. If worn or scored, collapse
bushing with cape chisel. Remove bushing.

5-312

1-7013-1

J-7273-22

14. Install new second turbine shaft to reac-
tion shaft bushing using Tool J-7013-1 Han-
dle and J-7273-22 Installer.

5-313

REACTION
SHAFT

REACTION SHAFT
OIL RINGS

15. Using snap ring pliers, carefully expand
and install three new reaction shaft oil rings
in grooves.

Hold one end of hooked ring firmly in groove
and work other end of ring into position. Ro-
tate hooked ring in groove to check for burrs
or dirt that may be present.

5-314
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5-139

J-8001-2 SLEEVE

J-8001.3
/ DIAL INDICATOR|

i . | ‘)
11013 |
SUPPORT \

«

PUMP BODY
PUMP GEARS

16. Check pump gear end clearance using
Dial Indicator Support J- 1013, J-8001-2
Sleeve, and J-8001-3 Dial Indicator. Zero
indicator on pump body, then slide plunger
to rest on gears, one at a time. Reading
should be between .001” and .0025” below
pump body. Replace pump if necessary.

5-315

FEELER GAGEMIE
—_

17. Hold drive gear away from crescent and
check gap between gear and crescent with a
.009” feeler gauge and then a .017” feeler
gauge. The .009”gauge should “go” and the
.017” should “not go”. If the .009” does “not
go” the clearance is less than .010” required.
If the .017” “goes” the clearance is more than
the .016” maximum allowed. Replace pump if
necessary.

5-316

18. Hold pump driven gear away from cres-
cent and check gap between gear and cres-
cent with a .005” feeler gauge and then a
.010” feeler gauge. The .004” gauge should
“go” and the .010” should “not go”. If the
.004” does “not go”, the clearance is less
than .005” required. If the .010” “goes”, the
clearance is more than the .009” maximum
allowed. Replace pump if necessary.

5-317
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Cm———

PUMP GEARS

PUMP BODY

19. Remove pump gears by lifting straight
up.

NOTE: All surfaces of these gears are accu-
rately ground and must be protected against
nicks, scratches and dert of any kind.
Examine pump bushing. If bushing is badly
scored or worn, pump assembly must be re-
placed.

5-318

20. If pump seal is to be replaced at this
time rather than with pump in transmission,
suitably support pump body and drive out
pump seal using drift and hammer.

| NOTCHED|
DRIVING
FLANGE

“UP’

T LR

|

ot
5-319
L
¢
\\
PUMP BODY

B 21. Clean and lubricate pump gears and in-
4 ) stall in pump body by lowering straight

down into body. Do not use force.
NOTE: Pump drive gear must be installed
with notched driving flange “up” and coun-

ter-bored side toward pump seal.

-

5-320
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5-141

22. Lubricate and carefully assemble pump
assembly to reaction shaft flange assembly.
Note position of dowel pins in pump body
and holes in reaction shaft flange. The sur-
faces of these two parts must be clean before
assembly.

5-321

TORQUE WRENCH

1/2" SOCKET

93. Install seven 944”-18 x 173" reaction
shaft flange to pump body bolts (7.” socket).
Tighten alternately and evenly to 20-25 ft.
1bs. using a torque wrench.

5-322

l

N

’

i

INSTALLER
J-7006

NEW
f PUMP OIL SEAL

24. If seal was removed, suitably support as-
sembly to protect needle bearing race and
drive new pump seal into pump body using
hammer and Seal Installer J-7006.

NOTE: Reaction shaft pilots tool to insure
square seating of seal.

5-323
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REVERSE PISTON

OUTER SEAL ‘
REVERSE PISTON! |

>

2§. In.stall new reverse piston outer seal
with lip away from ribbed side of piston.

5-324

B

REVERSE PuSTé“N*

—

U\J”!
<3 -

s —— REACTION FLANGE

L v,

26. Lubricate reverse piston seals and install
piston assembly in bore of reaction flange
by running a smooth edged feeler gauge
around reverse piston to keep lip of outer
seal down. Use care to prevent damage to
seals.

5-325

PUMP BODY TO ;
CASE SEALINGRING 4111 i

27. Install new pump body to case sealing
ring squarely in groove of pump body.

If further work is to be done on transmis-
sion, set assembly aside.

Refer to paragraph 5-48 for installation of
reaction shaft-pump assembly.

5-326
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3-40 OIL PAN AND SCREEN REMOVAL

(@' 1. With transmission upside down, remove

twenty oil pan bolts (14" socket), oil pan

-0 flange reinforcement and oil pan. Remove
5 ? and discard oil pan gasket.

5-327

| FIXTURE
J- 7009

\:‘.
S P )
OIL PAN ;LANGEV

REINFORCEMENT . ‘J@ .

2. Remove five o0il screen screws, remove

screen.
Refer to paragraph 5-54 for installation of

oil pan and oil screen.

5-328
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5-41 VALVE BODY: REMOVAL, DISASSEMBLY, INSPECTION
AND REASSEMBLY

a. Removal of Valve Body

1. Remove detent spring using needle nose
pliers.

-
: : ™ DETENT
w*‘ ’ ‘ \ SPR”\J": ﬁ 1

5-329

2. Remove sixteen valve body bolts and lock
washers (14” socket).

5-330
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5-145

s VALVE BODY

e — ASSEMBLY

GASKET

3. Remove valve body assembly and gasket
carefully to avoid drooping valves. Examine
gasket for evidence of leakage or improper
installation.

5-381

J-7007 REMOVER s
AND INSTALLER —> z

PRESSURE REGULATOR
VALVE SPRING RETAINER 3

SPRING SEAT /,_::-—-@gt!_
AND PIN :

b. Disassembly and Inspection of Valve
Body

Use the exploded view of the valve body as
a guide during disassembly.

1. Remove pressure regulator valve spring
retainer and spring seat and pin using Tool
J-7007 and 74¢"” wrench.

5-332
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2. Remove manual shift valve.

. Remove stator control valve and stop.

(V%]

4. Remove stator modulator valve, valve spring, and valve pin by rapping
valve body against hand.

5. Remove two valve body cover plate screws with cross recess head screw-
driver. Remove plate and gasket.

6. Examine gasket for evidence of leakage or improper installation.

7. Remove pressure regulator guide retaining pin by rapping valve body
against hand.

8. Remove pressure regulator valve pin guide by rapping valve body
against hand.

9. Slide out pressure regulator valve.

10. While holding in on retainer, remove reverse boost valve retainer pin

with needle nose pliers.
11. NOTE: Retainer and valve may pop out when pin is removed. Be
ready to catch valve and retainer to prevent damage.

12. Remove reverse boost valve retainer.

13. Remove reverse boost valve, boost valve lockout spacer, limit valve
spring, and limit valve by rapping valve body against hand.

14. Thoroughly clean valve body and valves in solvent, and inspect for
evidence of wear or damage due to dirt or improper assembly. Be sure
small holes in limit, stator modulator, and pressure regulator valves are
not plugged with foreign material.

15. Dry valve body with clean air blast to be absolutely certain no foreign
material is left in valve body cavities.
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¢. Assembly of Valve Body

Use the exploded view of the valve body as a guide during assembly (Fig-
ure 5-333).

1. Install limit valve, grooved land first. Shake valve body to allow limit
valve to reach proper position.

NOTE: Limit valve and stator modulator valve are identical and inter-
changeable.

2. Install limit valve spring (longer than stator modulator valve spring)
and reverse boost valve lockout spacer.

3. Install reverse boost valve, narrow land first.

4. Insert reverse boost valve retainer. Depress retainer against spring
pressure and install retainer pin flush with surface of valve body.

5. Insert pressure regulator valve, small end first.

6. Insert pressure regulator valve pin guide so end is just flush with edge
of valve body.

7. Install pressure regulator valve pin guide retainer pin into valve body
and groove of pin guide.

8. Insert stator modulator valve into valve body, grooved land first. Shake
valve body to allow modulator valve to reach proper position.

9. Install stator modulator valve spring.

10. Install stator modulator valve pin inside modulator valve spring.
11. Install stator control valve.

12. Install shift control valve, slotted end out.

13. Insert pressure regulator valve pin and spring seat into pin guide.
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14. Install pressure regulator valve spring
and spring retainer using Tool J-T007.

J-7007 REMOVER .
AND INSTALLER >3

5-334
PRESSURE REGULATOR
VALVE SPRING RETAINER X o
SPRING SEAT ____==—=mx¥r ¥
AND PIN g 37
S— 15. Before tightening retainer bolts, check

clearance between spring seat and retainer
with a .010” feeler gauge. Spring seat must

SPRING RETAINER \
rotate and move without touching retainer.

SPRING SEAT Install stator control valve stop on stator
AND PIN control ‘valve.
» 5-335
»>
¥ /h, .
/ : 010" FEELER GAUGE
’ %
‘
VALVE BODY | ' | 16. Be certain that surface of valve body is
PLATE clear of dirt and has no burrs. Install new
(=4 valve body plate to valve body gasket. Check
Ow . = \ and be certain that the pressure regulator
- e - + &,  valve pin guide retaining pin is in place.
L ( 4 P = | b Y Install valve body plate with two cross recess
M Py 2 - )y - screws. Be certain that valve body plate
o & ikes - o ) gasket lines up with holes in valve body.
o . :

CROSS RECESS

HEAD SCREWS ~=— VALVE BODY

ASSEMBLY
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17. If further work is to be done on trans-
mission, set sub-assembly aside.

Refer to paragraph 5-52 for installation of
valve body.

5-337

35-42 TORQUE BALL, TORQUE BALL RETAINERS AND
UNIVERSAL JOINT REMOVAL AND INSPECTION

( i;\, \
_— OUTER TORQUE

/ BALL RETAINER

TORQUE BALL ~

1. Remove six torque ball retainer bolts
(%" socket). Remove outer torque ball re-
tainer. Remove torque ball.

Examine rubber bonded to torque ball for
tears or other failure that might cause leaks.
Examine outer torque ball retainer for
roughness or dents that could damage torque
ball; discard if defective.

5-338
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3-151

INNER TORQUE
BALL RETAINER

2. Remove sealing ring from outside of inner
torque ball retainer.

Examine sealing ring for cracks or defects
that might cause leaks; discard if defective.
Examine surface of inner torque ball retainer
for score marks or roughness that could dam-
age torque ball; discard if defective.

5-339

. INNER TORQUE
&~ BALL RETAINER

SEALING
RING

3. Remove inner torque ball retainer. Re-
move sealing ring, inner torque ball retainer
to rear bearing retainer. Examine sealing
ring; discard if defective.

5-340

UNIVERSAL JOINT AND
SPEEDOMETER GEAR ASSEMBLY

’ﬁ;

34" THINWALL
SOCKET

4. Engage parking lock pawl. Using a 34"
thin wall socket, remove special drilled U-
joint bolt, lock washer and plain washer.
Remove U-joint and speedo gear assembly.
Check U-joint for radial looseness (worn
bearings). Discard U-joint if not serviceable.
Refer to paragraph 5-51 for torque ball and
U-joint installation.

5-341
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3-43 MANUAL CONTROL AND PARKING LOCK: REMOVAL,
DISASSEMBLY, INSPECTION AND REASSEMBLY

a. Removal of Manual Control Shaft
Lever Seal and Bearing

1. Remove transmission selector lever shaft
nut (53” wrench). Hold lever with hand
while loosening nut to avoid damaging strain
on internal parts.

"l 5342

2. Remove selector lever shaft bearing and
seal by threading bearing out of case. Exam-
ine bearing for evidence of wear. If bearing
hole is out of round, replace the bearing and
tighten to 40 ft. lbs. torque.

5-343
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5-153

SELECTOR  MidAdiesanis ) eyt
LEVER SHAF 3 T A

SELECTOR LEVER
SHAFT SEAL
2 ke

3. Check shaft seal for cracks or wear that
might cause leaks; if seal is not serviceable,
replace it. Install seal lip down in groove of
shaft bearing by pressing in with screw-
driver.

5-344

PARKING LOCK
PAWL RETURN SPRING
El .

-

b. Removal of Manual Control and
Parking Lock

1. Remove parking lock pawl return spring
using needle nose pliers.

5-345

l ‘PAPHNG LOCK AND
DETENT ASSEMBLY

€

2. Remove four parking lock and detent as-
sembly bolts (14" socket).

5-346
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3. Remove parking lock and detent assembly.

5-347

\

PARKING LOCK AND
DETENT ASSEMBLY

¢. Disassembly, Inspection and Reassem-
bly of Manual Control and Parking Lock

1. Remove slide and roller with slide and
SLIDE & ROLLER roller cover. Check for damaged or exces-
sively worn rollers.

> f:‘“‘/ 5-348

2. Remove slide and roller track. Check track
for cracks or wear that could cause hard ope-
ration of the rollers.

5-349

SLIDE & ROLLER TRACK
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MANUAL CONTROL SHAFT 3. Remove manual control shaft lower nut
| LOWER NUT (14" wrench).

5-350

DETENT
PLATE

PARKING LOCK 4. Remove bolt holding detent plate to man-
LEVER ASSY. ual control valve operating lever. Remove
shaft and parking lock lever assembly from
parking lock slide body.

3

MANUAL CONTROL
VALVE OPERATING
LEVER

5-351

5. Remove hair pin retainer from detent roller
lever pin, remove pin and roller lever. Check
roller for excessive wear or free movement in

lever.

5-352

S’\ HAIR PIN

v RETAINER

DETENT ROLLER LEVER
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PARKING LOCK
LEVER ADJ. SCREW

PARKING LOCK
LEVER SHAFT

6. Clamp lower flats of parking lock lever
shaft in vise, rotate lever against spring ten-
sion and remove nut from parking lock lever
adjusting screw (74,” wrench). Remove
screw.

5-353

7. Rotate lever to release spring tension and
pull pin from shaft. Remove spring and park-
ing lock apply lever. Check parking lock apply
lever for evidence of excessive wear. Check
parking lock release lever for excessive wear
in slot that would make linkage adjusment
inaccurate.

5-354

PARKING LOCK
RELEASE LEVER

I
.\
\¥

<&

a/ ))))))“ SPRINGPIN.

»

\\\\\‘ A

PARKING LOCK

APPLY LEVER

8. Assemble spring on shaft with levers as
shown in Figure. Reinstall roll pin holding
with pliers to start. Use soft jaws on vise to
prevent damage to shaft.

5-355
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3-157

PARKING LOCK
LEVER ADJ. SCREW

PARKING LOCK
LEVER SHAFT

9. Clamp lower flats of parking lock lever
shaft in vise, raise and rotate lever against
spring tension and install parking lock lever
adjusting screw, lock washer and nut. Do
not tighten.

5-356

¢ » a

,
)
\ 4
- 5

e

el \
L) '?>'~ N\

X

'LEVER PIN |

HAIR PIN
RETAINER

DETENT ROLLER LEVER

10. Assemble roller lever to slide body with
pin and hair pin retainer.

5-357

DETENT
PLATE 7]

PARKING LOCK
LEVER ASSY.

MANUAL CONTROL
VALVE OPERATING
LEVER

%

&

11. Assemble parking lock and shaft lever
assembly to parking lock slide body. Assemble
manual valve operating lever, then detent
plate on shaft. (Bolt hole slot in detent plate
must be closest to left side of detent plate).
Install, bolt flat washer and lock washer, (de-
tent plate to manual control valve operating
lever) (74¢” wrench.)

5-358
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1 MANUAL CONTROL SHAFT
LOWER NUT

12. Install lower nut and lock washer on ma-
nual control shaft (14” wrench).

5-359

SLIDE & ROLLER TRACK

13. Install slide and roller track in groove of
slide body. Track must be in groove or proper
installation of slide and roller is not possible.

5-360

SLIDE & ROLLER

14. Install slide and roller and cover into slide
body, rotate shaft and move slide and roller so
slot in lever engages pin of slide and roller. If
further work is to be done on transmission,
set completed sub-assembly aside.

Refer to paragraph 5-50 for installation of
manual control and parking lock assembly.

5-361
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35-44 PARKING LOCK PAWL SHAFT AND PAWL REMOVAL

JI T4
Y f
s 9 2,
{ L2 ¥
i ‘ ) //.? ) q" ( )
o AR = X
v _.f 4
” 4
A, '
\ : PAWL SHAFT
" \ <.PEC|AL
COTTER PIN
B

1. If the parking lock pawl or the pawl shaft
require replacement, follow the instructions
below. Otherwise, swing the pawl up out of
the way.

Remove spring pin from parking lock pawl
shaft. Slide shaft rearward. Remove pawl.

5-362

5-45 REAR BEARING RETAINER AND OIL TRANSFER FLANGE:
REMOVAL, DISASSEMBLY, INSPECTION AND REASSEMBLY
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“x -
¥
REAR BEARING
RETAINER — -
v
v \\
£ 9 ‘\

! % .
! A4 p

a. Removal of Rear Bearing Retainer
Assembly

1. Remove six rear bearing retainer to case
bolts (%4¢” socket).

IMPORTANT: A spacer and shim forward
of the rear bearing ride on a shoulder of the
output shaft. This spacer and shim will fall
off the output shaft and lodge in the rear
bearing retainer between the rear bearing
and oil transfer flange if loading Tool J-7012
18 not used.

5-363

2. Insert loading Tool J-7012 in end of out-
put shaft to prevent spacer and shim from
falling. Hold loading tool forward while slid-
ing rear bearing retainer and oil transfer
flange assembly away from case. Shim and
spacer will be transferred from output shaft
to loading tool. Leave loading tool in rear
bearing retainer assembly. Remove gasket.
Examine gasket and gasket sealing area for
evidence of leaking or damage.

If rear bearing is not to be inspected or re-
placed, leave loading tool in place and set
assembly aside. Otherwise, proceed with rear
bearing retainer—oil transfer flange dis-
assembly.

5-364 -

b. Rear Bearing Retainer—Oil Transfer
Flange Disassembly, Inspection and
Reassembly

1. Remove six oil transfer flange to rear bear-
ing retainer bolts (12" wrench).

5-366
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3-161

TRANSFER
FLANGE

REAR
BEARING

e~ RETAINER

B PLASTIC MALLET
-

2. Remove loading Tool J-7012 from rear
bearing retainer assembly. Separate oil trans-
fer flange from rear bearing retainer by sup-
porting assembly by flange and tapping rear
bearing retainer with plastic mallet. Remove
transfer flange and gasket.

Examine gasket for evidence of leaking and
examine transfer flange bore for evidence of
scuffing or galling by output shaft oil rings.

5-366

7o
i B —_—
VA L .

& \ SPACER

\setecT
FIT SHIMS

3. Remove select fit shims and spacer from
rear bearing retainer.

5-367

REAR BEARING LOCK

4. Using screwdriver, pry out rear bearing
lock. Check rear bearing according to instruc-
tions given in paragraph 1-10 (b). If bearing
requires replacement, proceed with steps 5,
6, and 7.

5-368
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5. Support rear bearing retainer web with
chamfered edge of Tool J-7077 and drive out
bearing with hammer and drift. Drive from
front to rear. The rear bearing races are dam-
aged during removal and the bearing must
not be reused.

5-369

J-7013-1

J-7013-24

REAR BEARING /

RETAINER

6. Support rear bearing retainer web on
chamfered edge of Tool J-7077 and install
new bearing using J-7013-1 Handle and
J-7013-24 Installer.

5-370

REAR
BEARING
LOCK

7. Install rear bearing lock behind rear bear-
ing by prying in on one end of ring with screw-
driver in drain slot and forcing ring down into
groove with another screwdriver. Use care to
avoid dropping aluminum chips in rear bear-
ings. Do not install oil transfer flange until
output shaft end play has been checked and
brought within limits.

Refer to paragraph 5-49 for output shaft end
play adjustment.

Refer to paragraph 5-49 for installation of
rear bearing retainer assembly.

5-371
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5-46 OUTPUT SHAFT, GEAR TRAIN, FIRST TURBINE SHAFT
AND CLUTCHES: REMOVAL, DISASSEMBLY, INSPECTION
AND REASSEMBLY

3 ? e e a. Removal of Output Shaft Assembly

1. Remove three of the four adapter sleeves
with retaining rings and “O” rings using
J-6586 Adapter Sleeve Tool.

J-6586 ADAPTER
SLEEVE TOOL Lol

5-382

i 7l 2. Remove one of the two output shaft sup-
% port anchor bolts forward of right rear ma-
! chine locating pad (outside case). Use 3"
wrench,

’/a" WRENCH _
5-383
ANCHOR BOLT

MACHINE
LOCATING
PAD
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3. Remove fourth adapter sleeve with O
rings at oil cooler return pipe location. (Next
to anchor bolt location).

NOTE: No retaining ring.

5-384

" "7 4. Remove second output shaft support an-

' @;4 chor bolt forward of ratchet wheel (inside
“u .case) (34" socket).

5. Remove retaining ring behind grade retard
clutch backing plate using a screw driver to
pry ring out of groove in transmission case.

5-386

GRADE RETARD
CLUTCH
BACKING PLATE
RETAINING RING
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5-165

R = A

| FRONT SUN GEARL
| AND HUB .\
*FRONT PLANET RING GEAR'
'AND CARRIER ASSEMBLY

6. To facilitate removal, carefully pry front
sun gear and hub from front planet ring gear
and carrier assembly.

5-387

. ADAPTER J-8117

7. Install slide hammer J-2619-A and Adapter
J-8117 in rear end of output shaft and ham-
mer sharply to start grade retard clutch, out-
put shaft support, forward clutch, free wheel
clutches, rear planet set and front sun gear
out of transmission case.

NOTE: The hammering may dislodge the re-
verse clutch plates, spring and pressure plate.
If so, remove and set them aside.

5-388

8. After assembly has been moved part way
with slide hammer, remove slide hammer and
lift assembly from case and set on bench.

5-389
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FRONT PLANET SET AND

NEUTRAL CLUTCH ASSEMBLY

.
\,.,,__,

b. Removal of First Turbine Shaft and
Front Planet Set—Neutral Clutch
Assembly

1. Remove first turbine shaft and front planet
set—neutral clutch assembly. Remove needle
thrust bearing and cupped race (front plapet
ring gear carrier to reaction flange hub).
This bearing and race may have been re-
moved with front pump assembly.

NOTE: First turbine shaft may have been
removed with output shaft.

5-390

NS

PRESSURE PLATE -

B, ey

CLUTCH PLATES |

e\

REVERSE CLUTCH

SPRING

-

&

’ e T
. ‘ ‘N__,

c¢. Removal of Reverse Clutch Plates,
Pressure Plates and Spring

1. Remove reverse clutch spring, pressure
plate, and clutch plates. Refer to Paragraph
5-48 for reverse clutch plate inspection and
installation.

NOTE: If case is to be replaced, transfer
stator control lever, shaft, and bearing and
begin reassembly. Refer to Paragraph 5-47.

5-391

NEUTRAL CLUTCH AND
FRONT PLANET SET
ASSEMBLY

FIRST TURBINE
SHAFT ASSEMBLY

d. First Turbine Shaft Disassembly,
Inspection and Reassembly

1. Slide first turbine shaft rearward out of
neutral clutch and front planet set assembly
if it was not removed with output shaft

assembly.

5-392
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2. Carefully examine the shaft and oil rings
for evidence of galling, excessive wear or
broken oil rings. If the oil rings are worn or
galled even slightly, replace them after being
HOOKED OIL RINGS certain that locator rings are installed cor-
rectly in the two center oil ring grooves.

FIRST TURBINE
SHAFT ASSEMBLY
5-393

HOOKED OIL RINGS
AND LOCATOR RINGS

3. Be certain locator rings are installed in
the two center oil ring grooves of the first
turbine shaft before installing oil rings. After
the four oil rings are installed and lubri-
cated, set first turbine shaft assembly aside.
Refer to Paragraph 5-47 for first turbine
shaft installation.

LOCATOR
ING

5-394

FIRST TURBINE SHAFT SN

e. Disassembly, Inspection and
Reassembly of Front Planet Set—
Neutral Clutch Assembly

1. Remove front planet set ring gear retain-
ing ring using a screwdriver to pry out of
groove in front ring gear carrier.

5-395

FRONT PLANET
SET RING GEAR
RETAINING RING

e i
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2. Remove ring gear from ring gear carrier.

5-396

i >
FRONT PLANET SET LFRONT PLANET SET
RING GEAR RING GEAR CARRIER

3. Invert assembly and remove ring gear
carrier from neutral clutch and front planet
set assembly.

5-397
! o
AN \\'«‘y
FRONT PLANET SET“ ZNTE-U?IEXE‘\CL
\ UTCH A
RING GEAR CARRIER PLANET SET AngMBTYD rronT
J-8001.2 4. Check clearance in neutral clutch pack.

SLEEVE Use a dial indicator with support J-1013 rest-

ing on hub. Set plunger of dial indicator on
backing plate. Force plate pack down with
fingers and note reading. Force plate pack up
with screwdriver between neutral clutch
spring snap ring and pressure plate and note
clearance. Should be between .010” and
.060”. Clearance in excess of .060” usually in-
dicates worn clutch plates.

5-398

J-1013
SUPPORT ~7\
Ay J-8001-3
A\ DIAL INDICATOR
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TANGED BRONZE AL CLUTCH HU
THRUST WASHER AND NEEDLE )
BEARING ASSEMBLY bearing assembly and tanged bronze thrust

{ washer from neutral clutch and front planet

set assembly.

/—NE*UTRAL CIUTCHHUB 5, Remove neutral clutch hub, needle thrust

5-399

3 A
e ! i L0

%ﬁRGjSDT';Ei%LI\EJ - y 6. If necessary to replace, pry out caged
needle thrust bearing with small screwdriver.

NEUTRAL

CLUTCH HUB “‘ 5-400

7. Install new caged needle bearing in neu-
tral clutch hub using J-7013-1 Handle and
J-7013-23.

NOTE: Be certain needle thrust bearing 1is
installed squarely in meutral clutch hub and
after installation, rotate race to check for
free operation. Race must operate freely.

. 5-401

Y B

CAGED NEEDLE
THRUST BRG.

|

NEUTRAL Ly
CLUTCH HUB ’1
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NEUTRAL CLUTCH / E:g'IFA(L;%LLLATT%H 8. Remove retaining ring from neutral clutch
BACKING PLATE - [ RET A,N'\,‘NG RING backing plate to front planet set carrier using

Bl
FRONT PLANET
\\ SET CARRIER
W

a screwdriver to pry ring out of groove in
front planet set carrier.

NOTE: Neutral clutch backing plate retain-
ing ring is of heavier cross section than
clutch spring retaining ring.

5-402

CLUTCH PLATES

NEUTRAL CLUTCH ‘2/ = ;—f.,;:s,- PRESSURE PLATE

BACKING PLATE = ‘.'

T -

,/ - .
e g

9. Remove neutral clutch backing plate,
clutch plates and pressure plate from front
planet set carrier. Examine plates for heat
damage, galling or excessive wear.

5-403

NEUTRAL CLUTCH SPRING »

10. Remove retaining ring (neutral clutch
spring to front planet set carrier) using a
screwdriver to pry ring out of groove in front
planet set carrier.

NOTE: Neutral clutch spring retaining ring
is smaller in cross section than the backing
plate retaining ring.

5-404
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5-171

NEUTRAL CLUTCH SPRING

11. Remove neutral clutch spring from front
planet carrier. Examine spring for heat dam-
age, cracks, or excessive wear.

5-405

NEUTRAL CLUTCH | 4 ¥
PISTON AND 7} -
SEAL ASSEMBLY .

12. Remove neutral clutch piston and seal
assembly.

5-406

PISTON OIL

SEALING RING PISTON

NEPTRAL CLUTCH

13. Remove neutral clutch piston outer rub-
ber sealing ring. Examine seal for tears,
nicks or wear that could cause leaks. Examine
bore of piston for galling or roughness that

could cause leaks.

5-407
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NEUTRAL CLUTCH PISTON
INNER OIL RING

14. If the planet carrier is equlpped with
cast iron neutral clutch piston inner oil ring;
examine ring for cracks, evidence of gall-
ing, or excessive wear. If ring is to be re-
placed, unhook, expand, and remove the ring.

5-408

SEAL

"

NEUTRAL CLUTCH
PISTON, INNER

i ¢

L | \\\\\E\\\\\\\_ FRONT PLANET

SET CARRIER

15. If planet carrier is equipped with rubber
neutral clutch inner seal, examine the seal for
evidence of heat damage, cracking or exces-
sive wear. If necessary, remove inner piston
seal.

5-409

NEEDLE
A THRUST BEARING

16. Remove needle thrust bearing and thrust
bearing race from rear of front planet set
carrier. It may be necessary to pry them
loose from the suction created by oil. Use
two very thin, sharp awls inserted between
planet pinion gears and under-edge of race.
Examine bearing and race for galling or ex-
cessive wear. Check planet pinion gears for
wear and looseness on shafts. If gears are not
serviceable, carrier assembly must be re-
placed.

5-410
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35-173

~—— | 7013-]

—— | 7273-13

FRONT
PLANET
CARRIER

17. Examine front planet carrier bushing; if
scored or excessively worn, drive out bush-
ing from rear as shown, using remover
J-7273-13 and handle J-7013-1.

5-411

170131

17273-6

', 1727314

FRONT
PLANET
CARRIER

18. Install new bushing from front, using
J-7013-1 handle and installer J-7273-14 with
J-7273-6 (counterbore on 6 toward handle).

5-412

NEUTRAL CLUTCH PISTON
INNER OIL RING '

19. If planet carrier is cast iron oil ring
equipped, and replacement is being made;
expand and install new neutral clutch piston
inner oil sealing ring on hub of front planet
carrier. Hold one end of ring and work other
end of ring around to hook.

5-413
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]
\\\\\ \\\\\\\\ FRONT PLANET

NEUTRAL CLUTCH
PISTON, INNER

SEAL LIP "DOWN-"

M’

SET CARRIER

20. If planet carrier is rubber inner oil seal
equipped, lubricate and install rubber seal lip
“down” as shown. Use care to avoid damage
to seal.

5-414

PISTON OIL
SEALING RING

NEUTRAL CLUTCH
PISTON

21. Install new neutral clutch piston sealing
ring, lip away from hub.

5-415

SMOOTH

FEELER

GAG o

GAGE . -
S

NEUTRAL CLUTCH ‘PISTON
AND SEAL ASSEMBLY

29. Lube and install neutral clutch piston
and seal in bore of front planet set carrier
using a smooth feeler gauge to aid entry of
seal lip. Use care to avoid damage to seal.

5-416
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3-175

"HIGH"

EDGE N ? >

o

23. Install neutral clutch spring on top of
piston outer “high” edge up.

5-417

NEUTRAL CLUTCH SPRING
RETAINING RING

24. Install neutral clutch spring retaining
ring by starting one end into groove and using
plastic hammer and drift to force remainder
of ring into groove.

NOTE: The neutral clutch spring retaining
ring is smaller in cross section than the back-
ing plate retaining ring although both have
the same O.D.

5-418

CHAMFERED PRESSURE PLATE

FACE

ROUNDED FACE DOWN

FRICTION PLATE

NEUTRAL CLUTCH
BACKING PLATE

{

25. Install clutch plate pack with rounded
face of pressure plate toward spring, then
lubricate and install friction plate, separator
plate, etc.,, and chamfered face of clutch

backing plate “up” and on top.

NOTE: All clutch plates in neutral clutch
vack are flat, three friction plates and two
separator plates.
NOTE: It is important that all plates be lu-
bricated with automatic tramsmaission oil
during assembly.

5-419
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TANGED BRONZE [l p) NEUTRAL CLUTCH HUB
THRUST WASHER " { I/ / f/_AND NEEDLE THRUST

{

BEARING ASSEMBLY

26. After sticking bronze thrust washer to
hub and needle bearing assembly with heavy
lube, line up grooves of friction plates and
install hub in bore of front planet set carrier
(needle bearing up). When neutral clutch
hub is correctly installed, it will be below
chamfered edge of neutral clutch backing
plate.

5-420

e~

ll”ll ”[&\

(;

‘ | y
A | ‘ ; J '
H\ \ - 3/
S v g

NEUTRAL CLUTCH™ ™ -
RETAINING RING | ™

27. Install neutral clutch retaining ring in
groove of front planet set carrier above
backing plate. Tap solidly into groove with
drift.

NOTE: The neutral clutch backing plate
retaining ring is heavier in cross Section
than the clutch spring retaining ring al-
though both have the same O.D. Care should
be taken to be sure the heavier of the two
rings is installed above the backing plate as
shown.

5-421

J-8001-2
SLEEVE

J-1013
SUPPORT

A
A
J-8001-3

DIAL INDICATOR

28. Check clearance in neutral clutch pack.
Use a dial indicator with support J-1013
resting on hub. Set plunger of dial indicator
on backing plate. Force plate pack down
solidly with fingers and note reading. Force
plate pack up with screwdriver between
neutral clutch spring snap ring and pres-
sure plate. Note reading. Difference between
two readings (clearance) should be between
.010” and .060".

5-422
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‘P 29. Install front ring gear carrier over neu-
tral clutch and carrier assembly. Grasp care-
fully under the carrier and invert.

5-423

i “'
‘\w —-_‘.nl‘.\\‘\\‘
FRONT PLANET SE NEUTRAL CLUTCH AND FRONT
RING GEAR CARRIER PLANET SET ASSEMBLY

30. Mesh ring gear with planet gears and
install in carrier with tangs up.

5-424

‘J\

I8 |
FRONT PLANET SET| tFRONT PLANET SET
RING GEAR ‘ . = "RING GEAR CARRIER

31. Install ring gear retaining ring and tap
/ into groove of ring gear carrier.

S ——
N 5-425

RING GEAR l
RETAINING RING
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NEEDLE
BEARING RACE

HEAVY LUBE

b

. NEEDLE
i %54 THRUST BEARING

32. Apply heavy lube to needle bearing race
and needle bearing (13" x 214”) (Between
front sun gear and front planet carrier).
Insert race first, then bearing into the bore
of front planet set. Press down to seat.

NOTE: No race on top of meedle bearing.
Front of front sun gear acts as race. This
bearing and race are smaller in I.D. and
O.D. than the bearings used in the turbine
build-up. Care should be used to avoid inter-
changing these bearings and races.

5-426

NEUTRAL CLUTCH -
FRONT PLANET
e SET ASSEMBLY

33. Invert assembly. Examine cupped needle
bearing race; or worn or scorad, replace it.
Install upper needle bearing race on front
planet ring gear carrier, or set it aside for

Q\R installation with reaction shaft and flange
, = bly. (P h 5-48
y - \."' e assembly. (Paragrap )
g \ - / )
; I — i NOTE: This race may have remained on
~ < ] ~ rear of stator reaction shaft when trans-
. @ | Pt mission was disassembled.
=~ b 5-427
§ -
= CUPPED NEEDLE
3 THRUST BEARING
RACE
34. Front planet set-neutral clutch assem-
bly. Refer to Paragraph 5-47 for front planet
set-neutral clutch installation.
5-428
\T’——"——COMPLHED

- FRONT PLANET SET-

NEUTRAL CLUTCH
ASSEMBLY
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5-179

d

'GRADE RETARD CLUTCH
BACKING PLATE

CLUTCH PAC

f. Disassembly, Inspection and
Reassembly of Output Shaft Support

Assembly

1. Slide grade retard clutch backing plate
and clutch pack off clutch hub and output
shaft. Set clutch pack and backing plate
aside. Refer to Par. 5-48 for inspection and
installation of grade retard clutch pack.

5-429

RETAINER

PARKING LOCK
RATCHET WHEEL

2. Expand and remove parking lock ratchet
wheel retaining ring.

5-430

GRADE RETARD
CLUTCH HUB

NEEDLE THRUST

A /j BEARING RACES

NEEDLE THRUST BEARING

PARKING LOCK
RATCHET WHEEL

3. Remove and set aside parking lock ratchet
wheel and grade retard clutch hub. Needle
thrust bearing and two thrust bearing races
will come off output shaft with grade retard
hub. Refer to Par. 5-47 for inspection and
reinstallation of clutch hub, ratchet wheel

and needle thrust bearings.

5-431
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4. Slide output shaft support, forward clutch
piston and grade retard piston assembly off
output shaft.

5-432

OUTPUT SHAFT SUPPORT
¥ FORWARD CLUTCH PISTON
" GRADE RETARD CLUTCH
PISTON ASSEMBLY

5. From side of output support having eight
lugs, remove forward clutch piston spring
retainer ring using snap ring pliers and
J-2590-12 and 14.

5-433

FORWARD
CLUTCH PISTON

6. Remove tool, retainer ring, spring seat,
spring and forward clutch piston from out-
put shaft support.

NOTE: Wide chamfer on I.D. of piston.

FORWARD CLUTCH
PISTON

(SDUTPUT SHAFT
UPPORT ASSEMBLY —,
. ) -

5-434

FORWARD CLUTCH

RETURN PISTON RETURN
SPRING SPRING
SEAT

SPRING SEAT )

RETAINER RING 7

LD

)
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5-181

FORWARD CLUTCH

PISTON

7. Remove rubber outer seal from forward
clutch piston. Examine rubber outer seal for
nicks, tears or excessive wear. Check bore of
piston for galling or excessive wear. Re-
place parts if necessary.

5-435

J-7086 REMOVER
Y— AND INSTALLER

HOOKED

OIL RING

OUTPUT SHAFT

SUPPORT

8. If output shaft support is cast iron oil
ring equipped, check ring for wear or cracks.
If ring requires replacement; assemble Tool
J-7086 so forward clutch inner oil ring is
forced solidly into groove. Press down the
movable arm of Tool J-7086 and pry free end
of the hooked oil ring out with screwdriver.
Release movable arm of tool, expand and
remove hooked oil ring from output shaft
support.

5-436

J-7086 REMOVER

[ S —

A [\ ‘\HO‘OKED

OIL RING

AND INSTALLER J

OUTPUT SHAFT
SUPPORT

9. If cast iron oil ring was removed; expand
and install new forward clutch piston inner
oil ring in groove of output shaft support.
Assemble Tool J-7086 to compress ring in
groove. Press on movable arm of Tool J-7086,
free end of ring will snap into hooked
position.

5-437
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_ (____T

i

FORWARD CLUTCH PISTON
INNER OIL SEAL

QUTPUT SHAFT

‘ ‘ SUPPORT

¢ . N

e

10. If output shaft support is equipped with
rubber inner piston seals, check seal for evi-
dence of excessive wear, cracks or tears. If
seal is not serviceable remove it with needle
nose pliers.

5-438

) o
FORWARD CLUTCH

PISTON, INNER SEAL
LIP "DOWN"

ZOUTPUT SHAFT SUPPORT

11. Install new forward clutch rubber inner
oil seal, lip “down’” as shown.

5-439

GRADE RETARD P

CLUTCH PISTON?
RETAINING '

RING

(“

¥
4

3 F . §1.2590.14

N,

\

12. From side of output support having t:our
lugs, remove grade retard spring retainer
ring using snap ring pliers and Tool J-2590-12
and 14.

5-440
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GRADE
RETARD CLUTCH
PISTON ASSY.

13. Remove tool, retainer ring, spring seat,
spring and grade retard piston.

NOTE 4 LUGS NOTE: No chamfer on piston or on bore.
5-441
3 PISTON
OUTPUT ’ . iy ‘RETPRN SPRING
e el o —
RETAINER—; e

\ :
SPRING SEAT 7

GRADE RETARD  14. Remove rubber oil sealing ring from
¥ CLUTCH PISTON  grade retard piston,

5-442

GRADE RETARD CLUTCH
PISTON SEAL

J.7086 REMOVER 15, If output shaft support is cast iron oil
v AND [NSTALLER ring equipped, check ring for wear or cracks.
\ If ring requires replacement, remove and
replace using Tool J-7086 and method used
on forward clutch ring.

5-433

s . g
: HOOKED

OIL RING

OUTPUT SHAFT
| SUPPORT
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S ’fﬁﬁggéhUTCHl 16. If output shaft support is equipped with

rubber inner piston seals, check grade retard
clutch inner seal for evidence of wear, cracks

or tears. If seal is not serviceable remove
and replace it.

SEAL "LIP DOWN'

5-444
OUTPUT SHAFT
‘ SUPPORT >
STIFF WIRE \ 5, 17. Using hook made of stiff wire pull out
HOOK 4 ( lube pressure regulator spring retainer,

spring and ball. Examine output shaft sup-
port bushing and steel sleeve. If bushing or
sleeve is worn, loose or scored the output
shaft support must be replaced as neither
the bushing nor sleeve is replaceable.

5-445

LUBE

PRESSURE REGULATOR
SPRING RETAINER |

(78
B

18. Examine ball. If worn or scored, install
new ball in lube pressure hole of output shaft
support, then spring, then retainer, small
hole down.

5-446

LUBE PRESSURE
[ REGULATOR BALL

" SPRING _% -~

SPRING RETAINER — 7
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‘ 19. Using a plastic or rawhide mallet, drive
£ | 4 PLASTIC MALLET lube pressure regulator spring retainer flush

with surface of support to .010” below,
SPRING RETAINER

5-447

20. Install new rubber sealing ring on for-
ward clutch piston. (Forward clutch piston

FORWARD CLUTCH . .
: PISTON has wide chamfer in bore.)

5-448

FORWARD 21. Lubricate seals and use smooth edge
CLUTCH PISTON  feeler gauge to hold lip of rubber ring down
while inserting piston assembly into output
shaft support.

5-449

NOTE CHAMFER NOTE EIGHT LUGS
ON PISTON ON SUPPORT
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GRADE RETARD
¥ CLUTCH PISTON

GRADE RETARD CLUTCH
PISTON SEAL

22. Install new rubber sealing ring on grade
retard piston.

5-450

N J SMOOTH GRADE RETARD
. FEELER A CLUTCH PISTON
GAGE

-y

\ " ,mﬁ“/
NOTE FOUR NOTE NO
LUGS ON CHAMEFER
SUPPORT ON PISTON

23. Lubricate seals and use smooth edged
feeler gauge to hold lip of rubber ring down
while inserting piston assembly into output
shaft support.

5-451

£
AJ;25‘?O<]2

§

FORWARD
CLUTCH PISTON

J-2590 e d

RETAINING RING

24. Install forward clutch spring, retainer
and snap ring using Tool J-2590-12 and 14,
and snap ring pliers.

NOTE: Spring, retainer and snap ring are
interchangeable with grade retard spring,
retainer and snap ring.

5-452
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5-187

o

GRADE RETARD 3
CLUTCH PISTON?({-‘m
RETAINING | “

RING

[j g 1-2590-14
i

25. Install grade retard clutch spring, re-
tainer and snap ring using Tool J-2590-12
and 14 and snap ring pliers. Refer to Par.
5-47 for installation of output shaft support
assembly.

5-453

FORWARD CLUTCH ‘
BACKING PLATE =

NOTCHES
IN LINE

CLUTCH PACK

g. Removal of Forward Clutch Pack;
Removal and Inspection of Front Planet
Set Sun Gear and Hub

1. Slide forward clutch backing plate and
clutch pack off forward clutch hub and out-
put shaft. Refer to Par. 5-47 for installation
of forward clutch backing plate and clutch

pack.

5-454

FRONT PLANET SET
SUN GEAR & HUB

FRONT INNER &
REAR OUTER
FREE WHEEL
CLUTCH RACE

2. Separate front planet set sun gear and
hub from tangs of front inner and rear outer
free wheel race by prying with a screw-
driver. Remove sun gear and hub. Examine
sun gear. If gear teeth are worn excessively,
nicked or broken, replace the gear and hub

assembly.

5-455
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J-7013-1

J-7273-10

FRONT PLANET SET
SUN GEAR HUB &
BUSHING ASSEMBLY

R

3. Examine front sun gear bushing. If worn
or scored, drive bushing out using J-7018-1
Handle and J-7273-10 Remover.

5-456

J-7013.1—=2

J-7273-6

FRONT PLANET SET
SUN GEAR -

4. Install new front sun gear bushing using
J-7013-1 Handle and J-7273-6-10 Installer.
(Counterbore on 6 toward 10.) Refer to Par.
5-47 for installation of front sun gear.

5-457

—
»
-

REAR PLANET SET
CARRIER & PINION

T NEEDLE THRUST BEARING RACES

M REAR PLANET

SET RING GEAR

; 8 NEEDLE

F~—gy— THRUST
_\ BEARING
—®

4/’

7’

\ o
\—_’_” f/,///" Y

h. Disassembly, Inspection and
Reassembly of Rear Planet Set

1. Remove rear planet set carrier needle
thrust bearing and two thrust bearing races
from hub of carrier. Examine bearing and
races for excessive wear or galling; replace
if necessary. Grasp carrier and slide carrier
and planet assembly out of rear planet set
ring gear. It may be necessary to pry to
start out.

5-458
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5-189

REAR CARRIER
THRUST RING

REAR PLANET
SET SUN GEAR

2. Pry rear carrier thrust ring out of groo@e
in carrier. Remove ring.

5-459

REAR PLANET SET

SUN GEAR

TANGED BRONZE
THRUST WASHER

3. Remove rear planet set sun gear and
tanged bronze thrust washer (between rear
sun gear and rear planet carrier) from rear
planet set. Examine gears for nicks or exces-
sive wear. If planet pinion gears are dam-
aged or loose on the shaft, the carrier assem-
bly must be replaced.

5-460

REAR PLANET
SET SUN GEAR

REAR PLANET
SET SUN GEAR
THRUST WASHER

T@&

4. Check thrust washer for evidence of ex-
cessive wear; replace if necessary. Apply
heavy lube to new rear planet set sun gear
thrust washer. Position in carrier, tangs
down in holes. Install sun gear either end up.

5-461
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REAR PLANET
CARRIER THRUST
RING

-
o
Wi B

N

s

"

REAR PLANET
SET SUN GEAR

5. Install rear carrier thrust ring solidly in
groove above sun gear. Refer to Par. 5-47 for
installation of rear planet set assembly and
needle thrust bearing.

-5-462

NEEDLE
THRUST
BEARING

OUTPUT SHAFT -

i. Inspection of Output Shaft and Output
Shaft Bushing, Oil Ring Removal and
Replacement

1. Remove needle thrust bearing (between
rear sun gear and output shaft) from front
of output shaft. Examine bearing and front
of output shaft for excessive wear or gall-
ing. Replace bearing if worn; replace output
shaft if galled or rough.

NOTE: No separate meedle bearing races
used at this point.

5-463

NEEDLE
THRUST
BEARING

OUTPUT
SHAFT

2. Slide output shaft forward through grade
retard reaction shaft. Needle thrust bearing
(between grade retard reaction shaft and
output shaft) has no separate races. Remove
needle thrust bearing.

5-464
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/2" WRENCH A\ [s— 11/4" WRENCH

OUTPUT

¢’ , SHAFT

3. Examine output shaft bushing. If worn
or scored, pull bushing using J-7273-15 with
output shaft in vise equipped with soft jaws.
Slip puller into position in output shaft. Ex-
pand puller by holding shaft with 14"
wrench and turning 54" nut. Hold puller shaft
with 14” wrench and turn, 114” nut to pull
bushing.

5-465

1.727319—=F 1

e
: OUTPUT
SHAFT

4. Install new output shaft bushing using
J-7013-1 Handle and J-7273-19 Installer.

5-466

HOOKED
OIL RINGS

OUTPUT SHAFT ASSEMBLY

5. Examine and if necessary to replace, un-
hook, expand and remove four hooked oil
rings on output shaft.

Expand and install four new hooked oil rings
in grooves of output shaft.

Blow compressed air through rear end of out-
put shaft to clean small oil bleed hole and
screen in output shaft.

5-467
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6. Examine needle thrust bearing and bear-

s OUTPUT SHAFT ing surface of output shaft. If bearing is

E excessively worn, replace it. If output shaft

‘, bearing surface is galled or rough the shaft
| \ must be replaced. Apply heavy lube to output
shaft to grade retard reaction shaft needle

N% A - thrust bearing (134” 1.D. x 215" 0.D.) and
::_ 34_ Sﬁ;ﬁlt AEARRNE place in position on output. shaft. .Refer to
= ’;: Par. 5-47 for output shaft Installation.

<> . : ! 5-468

i Disassembly, Inspection and

S SRADE RETARD CLUTCH Reassembly of Grade Retard Clutch
A gmmmn, | REACTION SHAFT Reaction Shaft and Free Wheel Clutch
2 \ _ Assembly

- 1. Expand and remove rear free wheel inner

; N «,. race to grade retard reaction shaft retaining
\ . B . ring.

| . \ Ao \\!

b \ ; 5-469

2. Remove rear free wheel clutch inner race
thrust washer and spacer (between rear free

[ : wheel race and retaining ring). Rotate race
e 1 L " clockwise and slide sprag and race out of
V‘"‘,j f“ 1 112 tﬁ’ /,5,,,. rear free wheel outer race. Remove and
T o bi -\ » % examine sprag and races. If races are galled
/ \ A radially they shoud be replaced, but if only
\, / slight depressions are evident around the
N / FREE WHEEL races they are serviceable and shoul<.i not be
, CLUTCH SPRAG replaced. If sprag is worn excessively or

/ & galled it should be replaced.

£ REAR FREE WHEEL CLUTCH
NNER RACE
4 THRUST 5-470
/— WASHER

SPACER —
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3-193

INNER RACE

3. Examine rear free wheel clutch inner race
bushing. If worn or scored, drive bushing
out using J-7013-1 Handle and J-7273-4 Re-

mover.

5-471

REAR FREE WHEEL

| - 1-7273-6
170131 A
——— ).7273.5

INNER RACE

REAR FREE WHEEL

4. Install new rear free wheel clutch inner
race bushing using J-7013-1 Handle and
J-7273-5-6. (Counterbore on 6 toward han-
dle.)

5-472

FRONT INNER &
REAR OUTER

FREE WHEEL
CLUTCH RACE

FREE WHEEL
CLUTCH SPRAG

5. Rotate front inner and rear outer free
wheel clutch race clockwise and slide race
and sprag out of rear planet ring gear—front
free wheel clutch outer race. Remove and
examine sprag and races. If races are galled
radially they should be replaced, but if only
slight depressions are evident around the
races they are serviceable and should not be
replaced. If sprag is worn excessively or
galled, it should be replaced.

5-473
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,.\$'

J-7013-1
\ o —~— J-7273-4
FRONT INNER A
REAR OUTER

FREE WHEEL RACE* /f—-\

6. Examine front inner and rear outer free
wheel clutch race bushing. If worn or scored,
drive bushing out using J-7013-1 Handle and
J-7273-4 Remover.

5-474

J-7013-1

V 2 gy
(&

re—).7273-4

FRONT INNER
REAR QUTER
FREE WHEEL RACE

7. Install new front inner and rear outer free
wheel clutch race bushing, using J-7013-1
and J-7273-4-6. (Counterbore on 6 toward
handle.)

5-475

=/
:,)//
/— GRADE RETARD

CLUTCH REACTION
SHAFT

HOOKED
OIL RINGS

8. Examine rear planet set ring gear. If gear
is excessively worn or scored the gear and
shaft assembly must be replaced. Examine
and if necessary to replace, unhook, expand
and remove three oil rings from grade retard
reaction shaft. Expand and install three new
oil rings in grooves of grade retard reaction
shaft, hook ends.

5-476
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GRADE RETARD 1.7003.1 9. Examine front grade retard reaction shaft
REACTION SHAFT \\'\ ' bushing. If worn or scored, assemble J-7003-1

W Guide Pin to J-7273-9 Remover. Tilt remover
e N to assemble behind front bushing.

5-477

GRADE RETARD 1.7003.1  10. Insert J-7013-1 Handle through rear of

EsgﬂlToBTJ ssmﬁ:g reaction shaft to enter J-7273-9 Remover.

5-478

)-7273-9

J-7013-1 -—;v’ 11. Drive out bushing.

5-479

GRADE RETARD
REACTION SHAFT
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1.7273-6

1-7013-1
1.7273-8

GRADE RETARD
REACTION  SHAFT

12. Install new grade retard reaction shaft
front bushing using J-7013-1 Handle and
J-7273-6-8. (Counterbore on 6 toward han-
dle.)

5-480

‘i GRADE RETARD
' CLUTCH REACTION
~ SHAFT

13. Examine grade retard reaction shaft
rear bushing. If worn or scored, drive out
bushing using J-7013-1 and J-7273-7 Re-
mover.

5-481

J-7013-1

J-7273-6

1-7273-7

GRADE RETARD
REACTION SHAFT

J

14. Install new grade retard reaction shaft
rear bushing using J-7013-1 Handle and
J-7273-6-7. (Counterbore on 6 toward han-

dle.)

5-482
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— Ve
— ~—" =
- ‘!‘ !;;‘ — =~ ‘
- ' P‘__ f \! =
— i /A"" ‘ —— =
\ 4 ~ 5 p oS
s y = —
S ), S 4
. — A
FRONT SPRAG REAR SPRAG
NOTE NO BRONZE NOTE BRONZE
DRAG STRIP DRAG STRIP

15. Front free wheel clutch sprags have an
inner cage 14,” longer than the outer cage
and no bronze drag strips. If a rear sprag is
inadvertently installed in the front free

wheel clutch, severe damage to the outer
race will result.

5-483

FRONT FREE WHEEL &
CLUTCH OUTER RACE

SHOULDER "UP” f"!’

16. Lubricate and slip front sprag into front
free wheel clutch outer race. (No bronze drag
strips on front sprag.)

NOTE: Extended inner cage ‘“down.”

5-484

FRONT INNER ‘ = -
REAR OUTER ’ '
FREE WHEEL

CLUTCH RACE

FRONT OUTER
FREE WHEEL
CLUTCH RACE

17. Lubricate and insert front free wheel
clutch inner race into sprag while rotating
clockwise. The inner race must rotate freely
on clockwise rotation and lock on counter-
clockwise rotation. When correctly installed,
the front inner free wheel race will be
approximately 14,” from front outer race.

5-485
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PEUERIINI - OF RETARD 18. Lubricate and insert rear free wheel
= REACTION SHAFT  clutch sprag into rear outer race.
X

himey

FRONT INNER

REAR OUTER
FREE WHEEL ! ™
CLUTCH RACE

\
SHOULDER "UP" €

NOTE: Bronze drag strips on rear sprag.

5-486

19. Lubricate and insert rear free wheel
clutch inner race-forward clutch hub into
sprag while rotating clockwise. The inner
race must rotate freely on clockwise rotation
and lock on counterclockwise rotation.

When correctly installed, the rear free wheel
inner race should contact front inner rear
outer race. If approximately 14” clearance
exists rear inner race may be hanging up on
bronze strip at bottom of sprag assembly.

5-487

B

RETAINING RING ——

)

QS

REINFORCEMENT —
THRUST WASHER

20. Lubricate and assemble new rear free
wheel clutch inner race thrust washer first,
then reinforcement and retaining ring on
grade retard reaction shaft.

5-488
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5-199

REAR FREE WHEEL
CLUTCH INNER RACE

GRADE RETARD CLUTCH
REACTION SHAFT

RETAINING RING

21. Expand and install retaining ring solidly
in groove of reaction shaft. Refer to Par.
5-47 for installation of reaction shaft—rear
free wheel clutch assembly.

5-489

5-47 OUTPUT SHAFT, GEAR TRAIN, FIRST TURBINE SHAFT
AND CLUTCHES: ASSEMBLY AND INSTALLATION

U™ FREE WHEEL CLUTCH-
GRADE RETARD REACTION
SHAFT ASSY.

OUTPUT SHAFT
ASSY

a. Assembly of Output Shaft and Grade
Retard Reaction Shaft and Free Wheel
Clutch Assembly

1. Liberally lubricate grade retard reaction
shaft bushings and slide shaft and free
wheel-clutch assembly over output shaft with
lubricated needle thrust bearing in place.

5-490
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2. Apply heavy lube to output shaft to rear
planet sun gear needle thrust bearing (13{4”
I.D. x 17%3” 0.D.) and set on forward end of
output shaft.

OuUTPUT

NOTE: No separate races used at this loca-
tion.

5-491

NEEDLE
THRUST
BEARING

b. Assembly of Rear Planet Set and Front
Sun Gear and Hub

1. Insert rear planet set and sun gear as-
sembly into rear planet ring gear assembly.

5-492

REAR PLANET SET
CARRIER & PINION

REAR PLANET

V NEEDLE THRUST BEARING RACES SET RING GEAR
//.
" § NEEDLE
THRUST
BEARING

e — ’(“7/// 1 mﬁ‘

REAR PLANET
CARRIER HUB

2. Apply heavy lube to rear planet set car-
rier, to front sun gear needle thrust bearing
(2” 1.D. x 234” 0.D.) and two bearing races.
Position on hub of carrier.

NEEDLE
THRUST BEARING

5-493

NEEDLE THRUST
BEARING RACE
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5-201

FRONT INNER &
REAR OUTER
FREE WHEEL
CLUTCH RACE

3. Install front planet set sun gear and hub
over front of rear planet set and free wheel
clutch assembly. Do not lift assembly by
end of output shaft as thrust washer, etc.,
may fall out of position. It is best to make
this installation with the assembly horizon-
tal and it may be necessary to tap the front
sun gear and hub into position.

5-494

OF SLOT

CHECK GAP
BETWEEN TANG
AND BOTTOM

4. Carefully set assembly upright so as not
to dislodge needle thrust bearing at forward
end of output shaft. Measure gap between
slot in sun gear hub and tang of free wheel
race with feeler gauge.

5-495

\GAP PLUS

Wity

5. Add .035” feeler to measurement taken in
step 4 and insert feelers in slot of sun gear
hub under tang. Securely stake sun gear hub
on both sides of slot over tang. Repeat opera-

tion on opposite side of the sun gear hub so
two tangs opposite each other are retained.

5-496
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FORWARD CLUTCH
FRICTION PLATE

¢. Inspection and Assembly of Forward
Clutch Backing Plate and Clutch Pack

1. Examine the forward clutch plates. If they
are worn, scored or burned, replace them.
Forward clutch friction plates when new are
.098” to .102” thick. Plates worn thinner
than .088” thick should be replaced.

5-497

FORWARD CLUTCH
SEPARATOR PLATE
TOP OF PACK

NOTCHES
IN LINE

— NOTE TANGS IN
NARROW SLOTS OF
BACKING PLATE

FORWARD CLUTCH
BACKING PLATE

2. Install forward clutch backing plate over
rear free wheel clutch inner race. Lubricate
with automatic transmission oil and install
a friction plate next to the backing plate.
Engage the tangs of a separator plate in the
narrow slots of the backing plate and con-
tinue the build-up by alternately assembling
a friction plate and a separator plate with all
five separator plate notched tangs in the same
backing plate narrow slot and all notches in
line.

5-498

OUTPUT SHAFT SUPPORT
W FORWARD CLUTCH PISTON
- GRADE RETARD CLUTCH
PISTON ASSEMBLY

d. Assembly of Output Shaft Support
Assembly

1. Lube and install output shaft support
assembly on output shaft, eight lugs down
and four lugs toward end of output shaft.
Engage eight lugs in wide slots of forward
clutch backing plate.

NOTE: It is important that the output shaf.t
to output shaft support bushing be lubri-
cated during assembly.

5-499
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3-203

GRADE RETARD
CLUTCH HUB

NEEDLE THRUST
BEARING RACES

NEEDLE THRUST BEARING

PARKING LOCK
RATCHET WHEEL

e. Assembly of Grade Retard Clutch Hub,
Bearing and Parking Lock Ratchet
Wheel

1. Install grade retard clutch hub, needle
thrust bearing (114” 1.D. x 234,” 0.D.) and
two thrust bearing races, one on each side
of needle thrust bearing.

NOTE: Lube bearing with automatic trans-
mission oil.

5-500

PARK!NG LOCK ‘
RATCHET WHEEL

An an RETAINING RING 4%

- ../."
! /'/
v 3 g .

2. Slip on parking lock ratchet wheel. Ex-
pand and install retaining ring solidly in
groove of output shaft.

5-501

OUTPUT SHAFT
ASSEMBLY

FIRST TURBINE
SHAFT

/ 3
[ ]

LL‘—!&Q

e

L
—

'4'%5

f. Assembly of First Turbine Shaft

1. Lube oil rings on first turbine shaft, rotate
shaft to line up splines and insert in output
shaft assembly until last oil ring is inside
front planet set sun gear.

5-502
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FRONT PLANET
SET SUN GEAR

FIRST TURBINE

.‘
0
ey
Z
(@)

2. First turhine shaft correctly installed in
front end of output shaft assembly.

5-503

FRONT SUN GEAR
REAR PLANET SET

FRONT PLANET SET —~g s

FIRST TURBINE
SHAFT OUTPUT

SHAFT

FORWARD CLUTCH PACK
OUTPUT SHAFT SUPPORT

g. Assembly of Front Planet Set—
Nevutral Clutch Assembly

1. Assemble front planet set—neutral clutch

assembly to front sun gear. Make sure front
sun gear fully meshes with front planet set.

5-504

FIRST TURBINE SHAFT,
/OUTPUT SHAFT ASSY.

h. Installation of Output Shaft—First
Turbine Shaft Assembly and Grade
Retard Clutch Pack and Backing Plate

1. Liberally lubricate inside of case in output
shaft support area after making certain
there is mo dirt or burrs present. Lift assem-
bly carefully. Do not lift by or put any
weight on first turbine shaft. Start assem-
bly into rear end of case.

5-505
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2. Push into case till assembly is in position
pictured. Check forward clutch backing plate
to be certain it is in contact with output
shaft support. Be certain clutch plates are
properly positioned in slots in backing plate
and oil sleeve holes are “up.”

NOTE: Before proceeding with nstallation,
read the following FIVE steps:

5-506

=
OUTPUT SHAFT__—m

SUPPORT

FORWARD CLUTCH
BACKING PLATE

3. Examine the grade retard clutch plates.
If they are scored, burned or worn exces-
sively, replace them. Grade retard clutch

—— friction plates are .075” to .080” thick when
A new. Plates worn to .065” must be replaced.

GRADE RETARD
/‘ CLUTCH FRICTION PLATE 5507

4. Check three grade retard clutch separator
GRADE RETARD CLUTCH % plates for dish. It makes no difference
SEPARATOR PLATE -z ~ whether separator plates are installed with
dish “in” or “out” but all must be installed
same way.

plates is notched it is unnecessary to check
the plates for dish. Install the notches in
line in same narrow slot of backing plate.

— 7/ NOTE: If one narrow tang of the separator
s f

4 5-608
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j A
FRICTION PLATE \— GRADE RETARD CLUTCH
SEPARATOR PLATE

5. Lubricate and install grade retard clutch
separator plate next to piston with center
tang of three tangs between lugs of support,
then friction plate, separator plate and so on,
until three separator plates and three fric-
tion plates are installed.

5-509

SEPARATOR PLATE TANGS
IN NARROW SLOTS

OUTPUT SHAFT SUPPORT

6. Install grade retard clutch backing plate
with tangs of separator plates in narrow slots
and tangs of output shaft support in wide
slots. Hold backing plate firmly in contact
with output shaft support and slide assem-
bly into position.

CAUTION: Maintain hand pressure forward
on grade retard clutch backing plate at all
times until assembly is correctly positioned
in case and backing plate retainer ring is in-
stalled. If backing plate is allowed to sepa-
rate from support, clutch pack will fall out
of position and complete assembly must be
removed from case and reassembled accord-
ing to instructions. Do mot push assembly
into case farther than is mecessary to install
grade retard clutch backing plate retaining
ring.

5-510
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5-207

GRADE RETARD
CLUTCH

BACKING PLATE
RETAINING RING

7. Install grade retard clutch backing plate
retaining ring solidly in groove of case.

5-511

1)-6586 ADAPTER
SLEEVE TOOL

\ RETAINER RIN

G

i. Installation of Adapter Sleeves and
Anchor Bolts

1. Use smooth punch inserted in anchor bolt
hole to accurately line up oil sleeve adapter
holes in support with holes in case. Do not
use oil adapter sleeve holes for this purpose.

Lube and install three adaptor sleeves with
new O-rings into valve body portion of
transmission case using Tool J-6586. Push
down firmly to seat adapter sleeves in output
shaft support. Install retainer rings above
the O-ring sleeve assemblies using a screw-
driver to seat retainer rings against sleeve
assemblies.

NOTE: Center adapter sleeve does not enter
case as far as outer two.

5-512
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2. Lube and install fourth adapter sleeve
with new O-rings at oil cooler return line
location using Tool J-6586. Oil adapter sleeve
retainer ring is not used at this location.

5-513

ADAPTER SLEEVE

-6586 s\

3. Install outer anchor bolt. Torque to 35-40
ft. 1bs. (34" wrench).

e i e

5-514

/4" WRENCH
; ANCHOR BOLT

MACHINE
LOCATING
PAD

4. Install inner anchor bolt. Torque to 35-40
ft. 1bs.
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o /
N /& | i- Installation of Parking Lock Pawl,
; o 9 7 Pawl Shaft and Retaining Pin
M 2R 7 |
,,,& /o ¢ ( ‘ ‘ 1. If parking lock pawl and shaft were re-
. : & moved, install parking lock pawl, pawl shaft
w ¢ and retaining pin.
' »
o 5-516
2
‘,‘ "“

5-48 INSTALLATION OF REVERSE CLUTCH PACK AND OIL PUMP—
REVERSE CLUTCH PISTON—REACTION SHAFT AND
FLANGE ASSEMBLY

%) a. Inspection and Installation of Reverse
Clutch Pack

1. Inspect reverse clutch plates. If they are
scored, burned, or excessively worn, replace
them. Reverse clutch friction plates when
new are .098” to .102” thick. Plates worn to
.088” thick must be replaced.

REVERSE
CLUTCH
FRICTION

PLATE 5-517
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2. Check “dish” of two reverse clutch sepa-

REVERSE CLUTCH  rator plates.
SEPARATOR FLATE 7 \_.H NOTE: If one tang of reverse clutch sepa-
pa— ; rator plates is motched, it is not necessary
- : to check plates for dish; install plates with
P _.// ] S/ notches in line in same slot of backing plate.
;| .

b 5518
j - e X 'M

SEPARATOR PLATES . .. .
D SAME way 3. With transmission front end ‘“up” lubri-

cate and install a reverse clutch friction plate
into reverse clutch backing plate, then a
separator ‘“dished” same as first, then last
friction plate. Install reverse clutch pressure
plate, rounded edge up and reverse clutch
spring, center high edge up.

NOTE: Both reverse clutch separator plates
must be “dished’” same way.

5-519

b. Installati f Oil P —Reverse
NEEDLE /‘ // nstalliation of Oil Pump

THRUST BEARING

Clutch Piston—Reaction Shaft and
Flange Assembly

1. Apply heavy lube to needle thrust bear-
ing and flanged race and stick them to rear
of reaction flange hub.

T NOTE: The flanged needle thrust bearing
FLANGED THRUST]  race may be assembled on top of front planet
BEARING RACF, ring gear carrier, whichever may be most
- €7 /i convenient.

5-520
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— - 2. Install new reaction flange to case gasket
- 3F</|$\1 J' 7‘8053 UIDE in transmission case. Be absolutely certain
e that gasket holes line up properly. Install
two 34”-16 Guide Pins J-7003 in transmission
case, liberally lube rubber seal on pump
assembly with heavy lube, and slip pump
and reverse clutch piston assembly into case
so that the three closely spaced holes are at
bottom of case. Tap the assembly evenly and
solidly in position in case with brass drift
and plastic hammer.

»y

OIL PUMP
REACTION
SHAFT ASSY.

CAUTION : Never attempt to draw the pump
_ assembly into position with pump bolts as
transmission case threads will almost cer-

L, tainly be stripped.

5-521

3. Install eight pump to case bolts and draw
down lightly.

PUMP TO CASE .
BOLT ASSY. D

r
S

NOTE SPECIAL SEALING
LOCKWASHER

5-522

' 4. Remove guide pins and install remaining
s e g two pump to case bolts. Torque to 30 to 35 ft.

Ibs. after preliminary tightening by criss-
crossing from one bolt to another (%"
socket).

A

5-523
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3-49 OUTPUT SHAFT END PLAY MEASUREMENT AND
ADJUSTMENT. INSTALLATION OF REAR BEARING
RETAINER—OIL TRANSFER FLANGE ASSEMBLY

REAR BEARING
RETAINER
SELECT FIT SHIMS

OQUTPUT SHAFT
SPACER

3/g” .16
J-7003
GUIDE PIN

a. Output Shaft End Play Measurement
and Adjustment

1. If oil transfer flange and loading tool
were removed from rear bearing retainer,
install .120” spacer on output shaft with
shims removed from oucput shaft when
transmission was disassembled. Install two
guide pins 34”-16, J-7003, gasket and rear
bearing retainer without oil transfer flange.

If transfer flange and loading tool were not
removed from rear bearing retainer, proceed
with step 3 of sub-paragraph b below.

5-624

P J-8001-2

J-8001-3 L~ SLEEVE

DIAL INDICATOR —m/ \ r— J-8001-1
ey & CLAMP

J-5804
ADAPTER

2. Check output shaft end clearance with
rear bearing retainer bolted to case with at
least two bolts as shown and transmission
upside down. Tap several times on output
shaft to squeeze out lube used on thrust
bearings during assembly. Use J-8001-3 Dial
Indicator, Tool 5804 threaded into output
shaft and Tool J-5808 threaded into rear
bearing retainer. Use pry bar under edge of
J-5804 to move output shaft. End play should
be .005” to .020”. If output shaft end clear-
ance is less than .005”, remove rear bearing
retainer and install a thinner shim on output
shaft. If output shaft end clearance is more
than .020”, remove rear bearing retainer and
install a thicker shim.

5-525




www.TeamBuick.com
TRIPLE TURBINE TRANSMISSION 5-213

3. When output shaft end play has been
measured and brought within limits, remove
end play gage setup and remove rear bear-

) %/L\NSFER ing retainer from case. Insert loading tool
e & 3 | FLANGE J-7012 in rear of rear bearing retainer
q - — through rear bearing. Slip correct shims

and spacers from output shaft onto loading
tool with shim next to bearing. Install two
5%6”-18 guide pins J-7001 in rear bearing
retainer. Install new oil transfer flange to
rear bearing retainer gasket; observe open-
ings in flange and openings in rear bearing
retainer and assemble flange to rear bear-

: Sl e - 5N ing retainer with six 5,4”-18 bolts. Torque
- . aafl =< er bolts to 15-20 ft. lbs.

: =~ = LOADING 5. g9g

J 7001
5Hhe" -18
GUIDE PIN

17012
LOADING TOOL

4

4. Completed rear bearing retainer, oil
transfer flange assembly with loading tool
in place.

5-527

m— b. Installation of Rear Bearing Retainer—
Oil Transfer Flange Assembly

- ~‘ 1. With rear bearing retainey to case gasket
in place assemble rear bearing retainer—oil
transfer flange assembly to case. Hold load-
ing tool forward while sliding bearing re-
~+%  tainer onto output shaft to transfer spacer
and shims onto output shaft.

5-528
&

LOADING TOOL J-7012
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“.. - 7 2 Remove loading tool and install six rear
\" - _ bearing retainer to case bolts. Torque alter-
REAR BEARIN . § nately and evenly to 30-35 ft. 1bs.
RETAINER -
\ -
. N\ .
o "N 5-529
(A
.» pf “A_'. A

0 |

3. IF OIL TRANSFER FLANGE WAS
v NOT REMOVED from rear bearing retainer
and loading tool was left in rear bearing re-
tainer, assemble rear bearing retainer to
transmission case with new gasket and at least
two bolts (94" socket). Hold loading tool for-
ward during assembly of rear bearing re-
tainer. Check output shaft end clearance as
outlined above. If output shaft end clearance
is within .005” to .020” limits, install re-
maining bolts and torque all six bolts alter-
nately and evenly to 30-35 ft. lbs.

If end clearance is not within limits, rear
bearing retainer and transfer flange must
be removed and end clearance corrected as
outlined in step 2 of subparagraph a, above.

5-530

3
o

35-50 INSTALLATION OF MANUAL CONTROL AND PARKING
LOCK AND DETENT ASSEMBLY
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/2"

1. Install properly assembled parking lock
mechanism to case with four bolts 5 ,"”-18.
Torque bolts to 15-20 ft. lbs. (14" socket).

5-531

i (A
@ LIPARKING LOCK AND
‘ > e ("*‘rDETENTASSEMBLY

NOTE TRACK
IN PLACE

2. Install parking lock pawl return spring.
Refer to paragraph 5-53 for adjustment of
manual control and parking lock and detent
assembly.

5-5632

PARKING LOCK
f PAWL RETURN SPRING

5-51 INSTALLATION OF UNIVERSAL JOINT, TORQUE BALL
AND TORQUE BALL RETAINERS
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1. Engage parking lock pawl. Install U-joint
and speedo gear assembly with special drilled

\ Y ERTALTe8 GEAR ASSEMBLY U-joint bolt, lock washer and plain washer
using 34” thin wall socket. Torque to 50-55
ft. lbs.
& ‘?
A \ 5-533

3

THINWALL
SOCKET

4"

2. With transmission rear end “up,” use
heavy lube and install inner torque ball re-
tainer to rear bearing retainer sealing ring
in groove of rear bearing retainer. Install
inner torque ball retainer on rear bearing
retainer.

5-534

SES;L\ING : i “REAR BEARING

3. Install sealing ring on outside of inner
torque ball retainer.

5-635

“«

SEALING
RING
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4. Liberally lubricate inside of torque ball
and install over U-joint and inner torque ball
retainer. Position torque ball with drain slot
down as transmission is installed in car.

5-536

TORQUE BALL

i
S| INNER TORQUE
DIBALL RETAINER

OUTER TORQUE  o. Install outer torque ball retainer over
~/ BALL RETAINER torque ball.

5-637

6. Install torque ball bolts using 94" socket

" sooker but do not tighten until transmission is in-
> "\ stalled in car to facilitate coupling of torque
. 4 ﬂ \ tube and propeller shaft. (Refer to para-

. @\ graph 4-12.)

: OUTER TORQUE
N ﬁ /— BALL RETAINER 5-538

TORQUE BALL
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5-52 INSTALLATION OF VALVE BODY ASSEMBLY

1. With transmission upside down, use new
gasket and carefully install valve body as-
sembly. Engage slot in shift lever with slot
and pin in manual control valve.

NOTE: Surface of valve body, gasket, and
valve body section of transmission case must
be free of dirt.

5-539

£l
"

MANUAL CONTR
VALVE PIN

‘ ‘a . @ w‘»;.g-,.;i : r', 2. Install bolts as shown but do not tighten.
OLQ" ; i -~

1 o 5-540

MANUAL SHAFT
LEVER

a S
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- _ & - 3. Torque all valve body bolts to 15-20 ft.
——— ‘ lbs. in sequence shown except two bolts on
o)l ) stator stop (1%4” socket). Check for free op-
.ail—l Il eration of shift control valve.
‘o‘.‘i'(@
” 5-541

|-I

3-33 STATOR VALVE, PARKING LOCK AND MANUAL
CONTROL VALVE ADJUSTMENT

040" a. Stator Valve Stop Adjustment

FEELER GAGE

1. Slip .040” feeler gage into position be-
tween valve body and valve stop. Press stator
valve stop toward valve body and hold in
this position by tightening bolts as shown
(15" wrench).

5-542

YSTATOR CONTROL
VALVE STOP
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™ DETENT
l . SPRING

2. Install detent spring.

5-543

b. Parking Lock Adjustment

015 FEELER
SLIP FIT
BETWEEN ROLLER[R

8;_§_UDE COVER |

1. Loosen parking lock and detent assembly

6634477

bolts slightly. Tap roller slide cover “in
fully. Retighten bolts.

e ki

5-544

ROLLER SLIDE COVER

DRIFT 5 [

2. With transmission in park position, loos-
en parking lock adjusting screw — insert
.015” feeler gauge between roller and slide
cover. Turn eccentric screw to give .015”
slip fit between roller and slide cover. Place
transmission in reverse range, turn parking
lock ratchet wheel, make sure clearance
exists between pawl and ratchet wheel.

% 5-545
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5-221

( e A
MANUAL CONTROL

VALVE ADJUSTING
BOLT

' #28 OR
7/64" DRILL

MANUAL CONTROL
VALVE HELD

FIRMLY "IN"
AGAINST DRILL

_¢. Manual Control Valve Adjustment

1. With transmission in “Park” position,
(detent plate rotated rearward to last notch)
loosen manual control valve adjusting bolt
(71¢” wrench), insert “;,” drill between in-
ner edge of first land of manual valve and
valve body; hold valve “in” toward valve
body with drill in position; at same time hold
detent lever solidly in notch, and tighten
adjusting bolt with valve in this position.

NOTE: Drill should rest against portion of
valve body above valve. If drill is extended
too far down, 1t will rest against a raised
boss and be tilted, thus preventing accurate
adjustment of the valve.

© 5-546

5.54 INSTALLATION OF OIL SCREEN, OIL PAN
AND SELECTOR LEVER

1. Install oil screen and five oil screen
SCrews.

5-547
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"! ' SOCKET
K

=

G|
FIXTURE
). 7009

2. Install new oil pan gasket, oil pan, oil
pan flange reinforcement and 20 oil pan bolts
(14" socket). Torque to 10-12 ft. lbs.

NOTE: Oil pan gasket must be installed
with “sharp corner of gasket at front right
corner of pan flange (Transmission upside
down and viewed from rear).

5-548

.

)

3. Make sure selector lever shaft seal is
properly positioned in shaft bearing. Install
lever and nut, being careful not to put any
strain on internal linkage while tightening
nut.

5-549

5-55 CONVERTER CLEARANCE MEASUREMENT
AND ADJUSTMENT
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5-223

DIAL INDICATOR AT ZERO

GAGE J5899]

t PLATE GLASS OR SURFACE PLATE

a. Measurement of Converter Pump
Cover Deflection

1. “Zero” the converter clearance gauge on
a piece of plate glass or surface plate. Tight-
en plunger set screw. Adjust height of dial
indicator so indicator plunger may move
“in” at least .100”. Set indicator at zero.

5-550

NOTE: SPACE BETWEEN GAGE LEG
AND BOLT CIRCLE SURFACE
BEFORE RELEASING PLUNGER

2. Set gauge on cover. The center bearing
surface is higher than the outer bolt circle,
so gauge is supported by plunger. A space
will exist between legs of gauge and cover.

5-551

EXAMPLE: INDICATOR READING 066"
MEANS COVER DEFLECTED .034"

3. Release plunger set screw. Allow gauge
to lower slowly until outer legs rest on cover.
Be certain there are no burrs around the
bolt holes through the cover as a burr will
upset the accuracy of the measurement.
Carefully note indicator reading. A new cover
or one with no deflection will be approxi-
mately .100” higher at the inner bearing sur-
face than at the outer bolt circle. However,
all covers must be checked before being
assembled.

5-652
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4. The table at left will designate the proper
converter clearance to be obtained depend-
ing on how far cover is deflected. Proceed
with measurement of converter clearance.

5-563

5-224
Select Bearing
Indicator Cover Races to Obtain
Reading Deflection Clearance of:
More than .002" clearance to
.090" .000" to .010" .011" compression
.060" to .004" to 017"
.08o" LO11" to .040" clearance.
.059" or
less excess of .041" discard cover
NEEDLE THRUST STATOR ASSY.
BEARING & RACE™ o 4 ‘(

CONVERTER
PUMP

R

b. Measurement and Adjustment of
Converter Clearance

1. Set converter pump over hole in bench.
Place stator assembly in pump with needle
thrust bearing and race in place.

5-554

| 7147 ? 'YW,_ FIRST, SECOND AND
e F v'\ THIRD TURBINE-ASSY.

\\
%f'. LA
£ P £\
& 'W -
' 4
® S

B CONVERTER
- = PUMP AND
2P STATOR ASSY

2. Set first, second, and third turbine assem-
bly in place on top of stator.

NOTE: Be certain meedle thrust bearing
and races are in place between second tur-
bine hub and stator assembly.

5-5565
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5-225

CONVERTER
E PUMP COVER

)

SELECT FIT
BEARING RACES
AND NEEDLE
THRUST BEARING

3. Place needle thrust bearing and races on
top of first turbine disc and hub. Place gage
J-5899 in position on top of pump-turbine
assembly with small diameter end of gage
plunger “up.” Loosen plunger set screw and
press plunger down; tighten set screw,

5-556

NEEDLE THRUST BEARING
AND SELECT FIT RACES

] 5899

CONVERTER PUMP
TURBINE & STATOR ASSY.

4. Invert gage J-5899 and place it on con-
verter pump cover (large diameter end of
gage plunger “up”’). Assemble post and dial
indicator so indicator bears on gage plunger.
“Zero” indicator and release plunger thumb
screw. Total indicator needle movement is
converter ¢learance. Refer to sub paragraph
a, above (Figure 5-553) to determine what
combination of select fit bearing races to use
to obtain the required converter clearance.

NOTE: If necessary, an additional bearing
race may be used to obtain required clear-
ance. Races are available in .030”, .040”,
and .050” thicknesses.

5-557

5-56 INSTALLATION OF CONVERTER
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1. With transmission front end up, carefully
install converter pump in transmission case
and rotate to engage lugs of pump hub with
oil pump drive gear. Use care when lowering
pump into case to avoid damage to pump seal.

5-558

CONVERTER
PUMP

2. With needle thrust bearing (214” 1.D. x
3” 0.D.) and race in place, install stator
assembly on reaction shaft. Stator must ro-
tate clockwise and lock on counterclockwise
rotation. Press down and rotate stator.

5-559

3. Carefully lower 1st, 2nd and 3rd turbine
FIRST SECOND AND assembly into place with flanged needle
THIRD TURBINE ASSY ' thrust bearing and .050” bearing race held
in place on second turbine hub with heavy
lube. Rotate turbine assembly to align splines.

5-560
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3-227

FIRST TURBINE

-4. When all splines are aligned and first
turbine shaft has engaged splines of first
turbine hub, set J-7342-1 on first turbine
hub. Insert J-7392-2 through hub and thread
onto first turbine shaft fully. Hold J-7392-2
stationary and turn nut to press first turbine
hub onto first turbine shaft.

5-561

.

FIRST TURBINE ;’

SHAFT NUT

SPECIAL
~— WASHER

———
——
. i®

ANTI LEAK DOWN
VALVE SPRING

’ CONVERTER
d ANTI LEAK
/ DOWN VALVE

—

\\\;—:/ FIRST

TURBINE
SHAFT

W .

5. Assemble first turbine shaft nut, special
washer, converter anti-leak down valve
spring (large end toward valve), and con-
verter anti-leak down valve as shown.
Torque nut to 45-50 ft. lbs. Be certain that
the special washer seats fully against the
turbine hub. Any clearance at this point will
result in converter leak down.

5-562

NEEDLE
THRUST B

6. Position select fit bearing races selected
as outlined in paragraph 5-55 on hub with
needle bearing 13/” 1.D. x 214" 0.D. between
the races. If it is necessary to use three races
to obtain proper clearance, two races may
be assembled on either side of the needle
bearing.

5-563
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7. Install new O-ring on converter pump
cover.

CONVERTER
PUMP COVER 5 gy

8. Assemble converter pump cover to pump
with hole drilled through cover lined up with
hole dyilled part way through pump flange.

5-565

= | CONVERTER
~*=PUMP COVER

------------
------

PUMP

9. Install converter pump cover to pump
bolts and tighten in sequence as shown.
Torque to 30-35 ft. lbs.

NOTE: Only 300M bolts may be used at this
location and at the flywheel to ring gear lo-
cation. 300M bolts may be identified by six
radial marks on the bolt head.

NOTE: Under no circumstances is the trans-
mission to be tilted forward after the con-
verter 1s assembled. The converter assembly
will fall out and damage to the first turbine
shaft and front planet carrier will result.

5-566
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35-229

J-2619

J-7013

1-5586
A [
N ]
, ° 1-7392
@y 658
47005  J-7006
1-7004 17147 \
=3 ) Pl
S &
= |

J-6741

Q
J-5899-01

J-8001 D

. ‘

J-2590-01
J-1013
J-2619
J-3289-20
J-5804
J-5808
J-5899-01
J-6586

J-6741
J-7001

J-7003
J-7004

J-7005

J-7006
J-7007

J-7009

Triple Turbine Transmission Tools

Cluteh Spring Compressor
Indicator Support

Slide Hammer Assembly

Base for J-7009 Holding Fixture
Transmission End Play Gauge
Dial Indicator Support Rod
Converter Cover Clearance Gauge

Oil Delivery Sleeve Remover &
Installer

Axle Jack

Guide Pin Set (Pump to Rear
Bearing Retainer)

Guide Pin Set (Front Pump to Case)

Front Pump Assembly Removers
(Pair)

Front Pump Oil Seal Remover
Use With J-2619 Slide Hammer

Front Pump Oil Seal Installer

Pressure Regulator Valve Spring
Assembly Tool

Transmission Holding Fixture
Use with J-3289-20 Base

J-7012

J-7013
J-7068
J-7077
J-7086

J-7089
J-7100

J-7116
J-7147
J-7273
J-7392
J-8001
J-8117

J-10167-1

Rear Bearing Retainer Spacer &
Bearing Assembly Tool

Bearing Driver Set
'3 Gauge Pressure Gauge Set
Rear Bearing Retainer Support

Oil Ring Assembly and Disassembly
Tool

Gauge

Oil Ring Assembly and Disassembly
Tool

Stator Piston Shim Selector Gauge

Turbine Cover Remover & Installer

Bushing Service Set

Turbine Cover Remover

Dial Indicator Set

Output Shaft Remover (Use with
J-2619)

Palm Grip Clutch Head Screw
Driver 535"

J-10167-3 Palm Grip Clutch Head Screw

J-5586

Driver 14"
Snap Ring Pliers

Figure 5-567—Triple Turbine Special Tools
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