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5-13 REMOVAL AND 
INSTALLATION OF 
TRANSMISSION 

a. Removal of Transmission 

1. HOist front and rear of car and 
rest it solidly on stands placed 
under frame. Frame should be at 
least 20" above floor. 

2. Disconnect exhaust pipe(s). 

3. Remove con vert e r housing 
cover. 

4. Turn flywheel until one con
verter drain plug can be loosened 
to provide an air vent. Then turn 
opposite plug straight down. Re
move plug and allow oil to drain 
from converter. 

5. Remove filler pipe from oil 
pan to drain pan. 

6. Disconnect cooler pipes. 

NOTE: If transmission is being 
removed to correct clutch or band 
difficulties, the cooler and lines 
must be flushed with air and, if 
possible, oil to remove residue. 

7. Remove three flywheel to con
verter bolts. 

8. Disconnect speedometer cable, 
stator control rod at accumulator 
and lower shift rods at equalizer. 

9. Disconnect equalizer bracket 
at accumulator bo 1 t s. Sl ide 
equalizer out of bushing in frame 
rail. Rem 0 v e equalizer an d 
bracket. 

10. Disconnect propeller shaft ar 
rear companion flange, mark 
flange and shaft so parts may be 
re-assembled in same relative 
position. Support shaft up out of 
the way to prevent damage to 
center joint caused by weight of 
shaft. 

11. Place transmission jack or 
hoist in position and adjust it to 
securely support the transmission 
in accordance with instructions 
for the eqUipment being used. 

12. Remove two center bearing 
support to frame bolts and slide 
propeller shaft rearward until 
shaft is disengaged from trans
mission output shaft. 

13. Remove bolts attaching 
mounting pad to rear bearing 
regainer. See Figure 2-3. 

14. Raise engine and trans
mission assembly just enough to 

relieve load on transmission sup
port. Remove bolts attaching sup
port to f ram e rails. Remove 
support and pad as an assembly. 
NOTE: Shims may be used be
tween sup p 0 r t and frame. If 
shims are present note number 
and location so they may be rein
stalled in original location. 

15. Place suitable jack under rear 
end of engine lower crankcase so 
that engine will be safely sup
ported w hi I e transmission i s 
removed. 

16. Lower the transmission just 
enough so that converter housing 
bolts can be reached. ~ith engine 
and transmission supported by the 
separate jacks, disconnect the 
converter housing fro m engine 
crankcase. 

17. Move transmission rearward 
to disengage hub of converter 
pump cover from crankshaft, low
er transmission and remove it 
from under car. 

b. Installation of Transmission 

1. Turn flywheel so that one hole 
for converter attaching bolt is 
straight up. 
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2. Raise transmission i1M:o place 
with same equipment as used for 
removal. Align converter attach
ing bolt holes with holes in fly
wheel before moving transmission 
forward against cylinder 
crankcase. 

3. Adjust lifting equipment so that 
converter housing meets the en
gine crankcase s qua reI y and 
engages the two dowels. Install 
all converter housing bolts and 
lockwashers. Tighten all bolts to 
45- 55 ft. lbs. tor que. Connect 
cooler pipes. 

4. Raise transmission just enough 
to install support and pad, install
ing support and shims (if any) in 
their original location. 

5. Install three flywheel to ring 
gear bolts and lockwashers and 
torque to 30 ft. lbs. Check con
verter drain plugs for tightness 
and install con v e r t e r housing 
cover. 

6. Install mounting pad to rear 
bearing retainer bolts and torque 
to 50- 60 ft. lbs. 

7. Rem 0 v e transmission lifting 
equipment and engine support. 

8. Attach oil filler pipe to oil pan. 

9. Attach speedometer cab I e to 
speedometer driven gear sleeve. 

10. Attach stator control linkage 
to lever on hi g h accumulator. 
Adjust if necessary as outlined in 
paragraph 3-9 (b). 

11. Assemble equalizer to 
bracket and frame bushing. Attach 
bra c k e t to accumulator bolts. 
Attach and adjust linkage as out
lined in paragraph 5-12. See 
Figure 5-27. 

12. Slide propeller shaft forward 
to engage yoke with output shaft 
splines. Reinstall propeller shaft 
center bearing support to frame 
bolts. 
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13. Re-attach propeller shaft to 
rear companion flange as outlined 
in paragraph 6-16. 

14. Fill transmission as outlined 
in paragraph 1-4. 

5-14 DISASSEMBLY OF 
TRANSMISSION TO 
REMOVE MAJOR 
PARTS AND UNITS 

a. Preliminary Instructions 

1. Before starting disassembly of 
the transmission it s h 0 u I d be 
thoroughly cleaned externally to 
avoid getting dirt inside. 

2. Place t ran s m iss ion on a 
CLEAN wo r k bench an d use 
CLEAN tools during disassembly 
and assembly. Provide CLEAN 
storage space for parts and units 
removed from transmission. An 
excellent working arrangement is 
provided by assembling the trans
mission to holding fixture J - 7009. 
See Figure 5- 30. 

3. The t ran s m iss ion contains 
parts which are ground and highly 
polished, therefore, parts should 
be kept separated to avoid nicking 
and burring surfaces. 

4. When disassembling transmis
sion carefully inspect all gaskets 
at times of removal. The imprint 

Figure 5-30-Transmission Assembled 
To Fixture J-7009 

of parts on both sides of an old 
gasket will show whether a good 
seal was obtained. A poor imprint 
indicates a possible source of oil 
leakage due to gasket condition, 
looseness of bolts, or uneven sur
faces of parts. 

5. None of the parts require forc
ing when disassembling or as
sembling transmission. Use a 
rawhide or similar soft mallet to 
separate tight fitting cases - do 
not use a hard hammer. 

6. It is goo d practice to reas
semble parts in the same relative 
position as they were originally 
assembled, however, parts must 
not be prick punched or filed for 
ass e m b I Y identification. The 
wear pattern of the parts will 
usually indicate their original as
sembly positions. 

b. Removal of Converter and 
Housing 

NOTE: T his operation not re
quired for removal of valve and 
servo bo d y or rea r bearing 
retainer. 

1. Remove both drain plugs from 
converter pump cover to drain any 
oii remaining in converter. 

2. Remove all b 0 Its and lock 
washers attaching cover to con
verter pump, then remove cover. 
Check the cover seal for damage 
or evidence of oil leakage before 
removing it from cover. 

3. Remove reverse band adjust
ment cover and gasket, using re
mover tool J-2655. Sh i ft into 
"Parking" and pry up on reverse 
band operating lever with screw
driver to lock input shaft while 
removing the bolt, lockwasher, 
retaining was her and thrust 
washer from front end of input 
shaft. See Figure 5-31. Remove 
bronze thrust washer from first 
turbine support hub. 

4. Insert screwdriver in fi rst 
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Figure 5-31-Turbine Retaining 
Washer and Thrust Washer 

turbine support hole and slide 
turbine assembly off input shaft. 

5. Install tool J-5806 over input 
shaft with beveled end outward. 
Pull stator forward on reaction 
shaft, grasp spacer and needle 
bearing race behind stator to re
tain all free wheeling parts of the 
stator, then slide the assembly 
forward ·upon the tool and remove 
from input shaft. See Figure 5- 32. 

6. Pull the converter pump for
ward from the reaction shaft and 
immediately check for evidence of 
oil leakage. R ad i a 1 streaks of 
fresh oil on back of pump and 
fresh oil streaks on face of front 
oil pump body indicate leakage 
past the oil pump seal. Examine 
needle bearing assembly staked 
in pump. See Figure 5- 52. 

7. Before removing the converter 
housing check to see whether all 
attaching bolts are tight. Loose 
bolts may be the cause 0 f oil 
leakage at this pOint. 

8. Place transmission SO housing 
is over edge of bench and remove 
it. Examine the rubber oil seal 
located around;·the front oil pump 
to see whether it has been uni
formly compressed by the hous
ing; if not, check for any obstacle 
that may be around the oil pump 
or opening in housing that would 
prevent uniform compression of 
the seal. · 

Figure 5-32-Removing Stator 
Assembly 

9. See paragraph 5-15 for over
haul of converter units and para
graph 5- 23 (i) for installation of 
converter housing and converter. 

c. Removal of Oil Pan, Valve 
and Servo Body Assembly 

NOTE: For removal of only the 
valve and servo body assembly 
the converter and converter hous
ing (subpar. b) need not be re
moved. The following procedure 
also may be used with transmis
sion in car. 

1. Disconnect shift rod at lever 
(if transmission is in car). 

2. Remove both band adjustment 
covers and gaskets, using remov
ing tool J-2655. 

3. Turn transmission bottom side 
up. 

4. Remove the oil pan and gasket. 

5. Remove six screws holding oil 
screen and remove screen. 

6. Disconnect valve operating rod 
from valve operating lever (upper) 
by placing screwdriver on rod 
close to lever atld exerting slight 
pressure. A spring loaded socket 
on rod engages a ball stud on 
lever. See Figure 5- 33. 

7. Slightly loosen all valve and 
servo body attaching bolts, then 
remove bolts and lockwashers. 

TWIN TURBINE TRANSMISSION 

UPPER LEVER 

Figure 5-33-Disconnecting Valve 
Operating Rod from Upper Lever 

Do not loosen or remove the slot
ted safety nuts on valve to servo 
body studs. 

8. Lightly pry upward on the as
sembly to free the gasket between 
servo body and transmission case. 
Push shift control valve and lower 
operating lever inward to align 
the lower lever with opening in 
transmission case, then remove 
the assembly. See Figure 5-34. 

CAUTION: Do not grasp slotted 
end of control val v e because 
sharp edges may cut hand. Re
move gasket and check for indi
cation of oil leakage. 

9. Remove the reverse band 
operating s t rut by extending 
fingers through the adjustment 
hole to prevent strut from falling 
into transmission case then re
lease the strut by raising the 
operating lever. See Figure 5-35. 

10. See paragraph 5-17 for over
haul of valve and servo bodies 

Figure 5-34-Removing Valve and 
Servo Body Assembly 
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Figure 5-35-Removing Reverse Band 
Operating Strut 

and 0 i 1 pan, and paragraph 
5-23 (g) for installation of these 
units. 

d. Removal of Reaction Shaft 
Flange, Oil Pump, 
Accumulators and Clutch 

NOTE: The converter and con
verter housing (subpar. b) must 
be removed. 

1. Remove retaining ring from 
groove in input shaft. 

2. Loosen; but do not remove 
caps on both accumulators. 

3. Remove the bolts which attach 
the accumulators and the pil pump 
cover but do not remove the stud 
nuts which attach these parts. See 
Figure 5-36. 

Figure 5-36-Accumulator Body and 
Reaction Shaft Flange 

Attaching Screws 
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Figure 5-37-Removal of Clutch 
Assembly 

4. Tap very lightly on rear of ac
cumulator bod i e s with fiber 
mallet to loosen reaction shaft 
flange, then remove the assembly 
and gasket. Leave input shaft in 
place in transmission. 

5. Check reaction flange gasket 
for goo d imprint and freedom 
from damage which would caUSE 
an oil leak at this point. 

6. Remove the in put shaft and 
clutch hub front thrust washer 
from the clutch assembly, then 
remove the clutch assembly. See 
Figure 5-37. 

7. Remove the low band operating 
lever by threading a 1/4"-20 cap 
screw into the lever shaft and 
pulling shaft out of case. 

8. Compress the low band either 
with reworked pliers 0 r tool 
J-9478 and remove band from 
case. See Figures 5-38 and 5-39. 

9. See paragraph 5-18 for over
haul of front pump and reaction 
shaft flange, paragraph 5-19 for 

Figure 5-38-Removing Low Band 

Figure 5-39-Low Band 
Compressing Tools 

overhaul of accumulators, para
graph 5- 20 for overhaul of clutch, 
and paragraph 5- 23 for instal
lation of these units. 

e. Removal of Rear Bearing 
Retainer, Rear Bushing, 
Parking Lock Ratchet 
Wheel and Speedometer 
Driving Gear 

NOTE: Only the oil pan need be 
removed. 

1. Disconnect valve' operating rod 
from upper operating lever if not 
previously done. See Figure 5-33. 

2. Remove rear bearing to case 
retaining bolts us ing 7/16" 12 
pOi'1t socket. 

3. Remove rear bearing retainer 
and gasket. Check gasket for evi
dence of oil leakage. 

4. Remove speedometer gear and 
ratchet wheel retaining ring using 

Figure 5-40-Removing Speedometer 
Gear and Ratchet Wheel 

Retaining Ring 
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snap r i n g pliers J - 5586. See 
Figure 5-40. 

5. Remove speedometer driving 
gear, shim or shim3 and spacer. 

6. See paragraph 5-21 for over
haul of rear bearing retainer and 
paragraph 5-23 (d) for in
stallation. 

f. Removal of Rear Oil Pump 
and Cleaning of Lubrication 
Oil Pressure Regulator Valve 

NOTE: Rear be a r in g retainer 
(subpar. e) must be removed. 

1. Remove retaining bolts then 
remove pump body, which con
tains the pump gears. 

2. Remove the drive key, then use 
pOinted tool to remove the rubber 
cushion which is located under 
drive key in the output shaft. 

3. Remove the rear pump plate 
and gasket if they can be removed 
from the case without prying. If 
plate is stuck, it can be tapped out 
after removal of the planetary 
gear set. Check gasket for indi
cation of oil leakage. 

4. Use com pre sse d air and 
solvent if necessary to clean lube 
oil pressure regulator valve. See 
Figure 5-40-A. 

5. See paragraph 5-18 for in
spection of rear oil pump and 

Figure 5-40-A-Lube Pressure 
Regulator Valve 

Figure 5-41-Removing Planetary 
Gear Set 

paragraph 5-23 (c) for in
stallation. 

g. Removal of Planetary Gear 
Set, Reverse Ring Gear and 
Reverse Band 

NOTE: All of the preceding oper
ations must be performed before 
removal of planetary gear set. 

1. Remove planetary g ear set 
through front of case. See Figure 
5-41. 

2. Remove the reverse ring gear. 

3. Remove ring gear slipper. 

4. If rea r oil pump plate and 
gasket were not previously re
moved, tap them out with hammer 
handle from front side of case. 

5. Thread a 1/4"- 20 bolt into the 
reverse band anchor shaft to pull 
it from transmission case; then 
remove the operating lever. Ro
tate the reverse band until the 
anchor' can be disengaged, then 
rem 0 v e th: spa r t. See Fig
ure 5-42. 

Figure 5-42-Removing Reverse Band 
Operating Lever and Shaft 

TWIN TURBINE TRANSMISSION 

6. Compress end s of reverse 
band and apply Band Installing 
Clip J-2595 across the strut 
flanges, then remove band. 

7. Remove the reverse ring gear 
thrust washer and planet carrier 
rear thrust washer from case. 

8. See paragraph 5-22 for over
haul 0 f planetary gear set and 
paragraph 5-23 (b) for in
stallation. 

5-15 DISASSEMBLY, IN
SPECTION, ASSEMBLY 
OF TORQUE 
CONVERTER UNIT 

a. Disassembly of Twin Turbine 

1. Drive the three roll pins hold
ing the first turbine blades to the 
turbine support "in" approxi
mately 1/4" using a 1/8" punch. 
It is not necessary to remove the 
pins. See Figure 5-43. 

2. Attach a bar 1 1/2" x 1/4" x 1" 
(See Figure 5- 44) to a J -7004 
slide hammer. Place the edge of 
the remover under the edge of the 
first turbine. Hammer sharply on 
first one side then the other to 
move the first turbine straight up 
out of the tubine support. 

3. Lift the first stator assembly 
out of the first turbine support. 

Figure 5-43-Driving in First 
Turbine Support Pins 
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"""=:~' __ ........ _ 3 8' - 16 NUT 

ALTERNATE 
CONSTRUCTION 

WELDED TO BAR 

Figure 5-44-Turbine Removin~ Tool 

4. Pry off the cup p e d thrust 
washers and remove the first 
stator bearings and sprag as
sembly. See Figure 5-46. 

5. Lift the sun gear assemhly out 
of the second turbine carrier. 

6. Remove bearing and sprag as
sembly from the sun gear. See 
Figure 5-47. 

7. Lift the second turbine as
sembly out of the first turbine 
support. 

b. Disassembly of Two 
Position Stator 

1. Remove stator thrust washer 
and selective spacers from rear 
s ide of stator, remove tool J-
5806, then remove free wheel 
rollers and springs from the cam. 

Figure 5-45-Removing First Turbine 
From Support 

I ST STATOR 

SHOULDER 

t THRUST 
WASHER 

BEARING .. 
FRONT 

Figure 5-46-First Stator Parts 

2. Pry the retaining ring from 
groove in stator blade rear car
rier, and remove free wheel cam 
and three driving keys. See Fig
ure 5-49. 

3. Use screwdriver J- 5826 to re
move the stator blade front car
rier screws and lock washers, 
then remove front carrier which 
is also held to rear carrier by 
two dowels. See Figure 5-50. 

4. Tilt three or four blades to
ward the low angle position and 
slide the crank pin ends clockwise 
around the stator piston groove. 
The next blade and all succeeding 
blades will then have enough 
clearance to be removed. 

c. Inspection of Torque 
Converter Parts 

1. Wash all parts in clean solvent 
and dry thoroughly. 

SUN GEAR 

FRONT .--

Figure 5-47-Sun Gear Parts 

OISASSEMBL Y OF UNITS 5 -43 

PINION 

--l--PIN 
THRUST 

........ !!!!!!!.r:.WASHERS (2) 
CARRIER 

Figure 5-48-Second Turbine Parts 

2. Inspect converter pump hub 
for scores and for wear caused by 
the front pump seal. If pump is 
suspected of leaking oil it may be 
tested as described in subpara
graph d, below. 

3. Inspect converter pump and 
turbines for cracked or distorted 
vanes. Inspect turbine carrier, 
planetary gear teeth, thrust wash
ers, bushings and related bearing 
surfaces for excessive wear, 
scoring or other damage. Exam
ine stator needle thrust bearing 
staked in converter pump. See 
Figure 5- 52. If bearing is damag
ed or worn excessively, carefully 
drive back the outer staking and 
remove the bearing. A new bear
ingassembly should be staked in 
very lightly, only enough to keep 
the bearing from falling out. 

4. Inspect sprag bores in first 
,tator and sun gear also O.D. of 

Figure 5-49-Parts in Rear Side 
of Stator 
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Figure 5-50-Removing Front 
Carrier Screws 

reaction shaft for brinelling, wear 
or burrs. Inspect sprags and 
sprag cages for distortion or ex
cessive wear. Replace sprag if 
cage is distorted. 

NOTE: If sprag clutches are 
dropped or handled in any manner 
which dislocates a sprag or dis
torts either. cage, the assembly 
must be replaced. 

5. Inspect stator free wheel roll
ers and cam for nicks or burrs, 
which should be removed with an 
Arkansas stone and polished with 
crocus cloth. Discard any roller 
springs t hat are damaged or 
distorted. 

6. Inspect stator blades for dis
tortion, cracks, loose on cranks, 
or other damage. 

7. Inspect piston oil seal ring and 
bore of blade carrier for scoring 

Figure 5-51-Front of Stator Assembly 

Figure 5-52-Stator Needle 
Thrust Bearing 

or wear. If bushings in carrier 
are worn they should be replaced, 
using installer J- 5913 to properly 
locate new bushings. See Figure 
5- 53. 

8. If second turbine or the car
rier must be replaced, use care 
in separating them to avoid dam
age to the good part. 

With second turbine suitably sup
ported, tap carrier free of coun
terbore in turbine, using hammer 
and a hardwood dowel or other 
soft punch. Do not drive against 
surface of thrust boss in carrier. 
See Figure 5- 54. 

d. Testing Converter Pump 
for Oil Leakage 

1. Prepare a plate with rubber 
washer to close the opening in 
converter pump hub, as shown in 
Figure 5- 55. The bolt head should 
be brazed to the plate to seal the 

J-5913 

CARRIER 

Figure 5-53-lnstalling Bushing in 
Blade C1:lrrier 

TWIN TURBJNE TRANSMISSION 

Figure 5-54-Removing Second 
Turbine Carrier 

bolt hole; and the 1/8" thick rub
ber washer should be cemented to 
the plate. 

2. Install plate with washer over 
inside surface of pump hub (Fig
ure 5- 56), then install pump cov~r 
with seal and tighten all bolts to 
25- 30 ft. lbs. torque in sequence 
shown in Figure 5-133.'-

3. Install one drain plug, and in
stall a Schrader type valve with 
1,48" pipe thread in other drain 
hole. Tighten parts securely. See 
Figure 5- 56. 

4. Attach air to hose to valve 
fitting, fill pump with compressed 
air at 80 to 100 lbs./sq. in. and 
submerge pump in water tank. Air 

~. STEel PI~:TE: 

1,4- .c. 2~· 
BOlT 
BRAZfO 
TO PLATE 

Figure 5-55-Plate and Washer 
for Pump Test 

r 
'" 

1 
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SCHRADER TYPE VALVE 
WITH Ve" PIPE THREAD 

Figure 5-56-Plate and Plugs Installed 
in Pump and Cover 

bubbles will appear at any point 
where oil leakage e~ists. 

CAUTION: After a pump cover 
seal is used in this test it should 
not be used w hen rt:;building 
transmission. 

e. Replacement of Starter 
Ring Gear 

1. If ring gear is damaged or 
worn and must be replaced, drive 
ring gear off converter pump with. 
drift. Gear will clear balance 
weights on"~;ide of pump. See Fig-
ure 5-56-A. . 

2. Install new gear by carefully 
positioning new gear over pump 
and aligning bolt holes. . Install 2 
or 3 bolts to position ring gear 
and draw it into place. 

f. Assembly of Two Position 
Stator 

1. Insert stator piston and oil 

Figure 5-56-A-Removing Ring Gear 
From Converter Pump . 

Figure 5-57-Two Position Stator 
Assembling Fixture 

seal ring in the rear carrier and 
push to extreme forward position. 

2. Place the rear carrier and 
piston on center block of fixture 
to hold the piston in position. See 
suggested fixture shown in Fig
ure 5- 57. 

3. Place the stator outer ring on 
2 outer blocks of fixture with 
crank pin holes up. See Figure 
5- 58. 

4. Holding the blade in the ap
proximate "low pitch" position 
insert the crank pin in the outer 
ring. Then rotate the blade to 
bring the crank throw into the 
position groove. Hold the piston, 
blades, and outer ring together as 
shown in Figure 5- 58. 

Figure 5-58-lnserting Stator Blades 
in Carrier 
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CROWD ADJACENT (3) 
BLADES TOGETHER TO 
INSTALL THE LAST BLADE 

Figure 5-59-lnserting Last Blade 

5. Install the remainder of the 
blades, working in a clockwise 
direction. 

6. To insert the last blade it will 
be necessary to tilt the adjacent 
3 blades. See Figure 5- 59. 

7. Install the front carrier and 
bolt in place. Be sure the blades 
operate freely in the carrier. 

g. Assembly of Sun Gear and 
Twin Turbine 

NOTE: If second turbine carrier 
was. not separated from second 
turbine, steps 1 through 5 are not 
necessary. 

1. If second turbine was separ
ated from the carrier, make cer
tain that counterbored recess in 
turbine and mating surfaces of .. 
carrier are clean and free of 
burrs, and apply a film of oil to 
these surfaces. 

2. Support the carrier on suitable 
blocks, install several pinion pins 
to serve as pilots, then place tur
bine in position so that carrier is 
squarely started into· recess in 
turbine. 

3. Use a hammer and hardwood 
dowel· or other soft punch to tap 
the turbine down over the carrier. 
Avoid distortion of turbine by 
using light blows applied midway 
between holes and alternated from 
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Figure 5-60-lnstalling Turbine 
on Carrier 

side to side to keep parts square 
with each other. See Figure 5-60. 

NOTE: If turbine cannot be as
sembled on carrier with moderate 
force, remove it and check for 
burrs in counterbored recess. 

4. With turbine and carrier sup
ported on wood blocks, hub side 
down, assemble and install the 
four pinions as follows: 

(a) Place planet pmlOn on a 
thrust washer, install 22 needle 
bearing rollers in pinion and 
place a thrust washer on top of 
pinion. 

NOTE: A loading tool mad e 
locally of steel rod 3/8" in diam
eter by 11/16" long will simplify 

_~, LOADING TOOL 

BEARING 
ROLLERS (22) 

Figure 5-62-Checking Sun Gear 
Sprag Operation 

loading and installation of pinion. 
See Figure 5-61. 

(b) Place assembled pinion in 
carrier and install a pinion pin 
with notched end up. After loading 
tool is pushed out of carrier, slide 
a block under pinion pin to hold it 
in place. Turn all pins so that 
notches face center of carrier. 
See Figure 5- 61. 

5. Install pinion pin lock plate so 
that it enters the notches of all 
pins, then install the four tur
bine-to- carrier bolts with lock
washers. See Figure 5-48. 

6. Install sprag in bore of sun 
gear with shoulder out then care
fully press bearing in place. See 
Figure 5-47. 

Figure 5-61-lnstalling Pinion in Carrier 

TWIN TURBINE TRANSMISSION 

Figure 5-63-lnstall ing Second 
Turbine in First Turbine Support 

NOTE: The sprag for the sun 
gear has a copper colored cage 
while the first stator sprag has a 
plain steel cage. The two sprags 
must not be interchanged. 

7. Check operation of sun gear 
sprag clutch by sliding sun gear 
assembly on reaction shaft with 
gear end toward front of trans
mission. When viewed from front 
of transmission sun gear must 
rotate freely clockwise and lock 
in a counterclockwise direction. 
See Figure 5-62. 

8. Place tanged thrust washer in 
second turbine carrier and install 
sun gear in second turbine as
sembly. See Figure 5-48. 

9. Place tanged thrust washer on 
forward face of second turbine 
carrier. Hold in place with chas
sis lube if necessary. See Fig
ure 5-63. 

10. Lower second turbine assem
bly into first turbine support and 
ring gear assembly. See Figure 
5-63. 

11. Lay first stator on bench with 
thick edge of blades up. Refer to 
Figure 5-46, then place first sta
tor sprag in hub of first stator 
with shoulder up. Install one 
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Figure 5-64-Checking First Stator 
Sprag Clutch 

bronze bearing and one cupped 
thrust washer on each side of 
sprag. 

NOTE: The sprag for the first 
stator has a plain steel cage while 
the sun gear sprag has a copper 
colored cage. The two s prags 
must not be interchanged. 

1'2. Check operation of first sta
tor sprag clutch by sliding the 
first stator on the reaction shaft 
with thin edge of blades toward 
front of transmission. The first 
stator must turn freely clockwise 
and lock in a counterclockwise 
direction when viewed from front 
of transmission. See Figure 5-64. 

13. Lower first stator assembly 
into turbine support on top of 
second turbine assembly. Wide 

Figure 5-65-lnstalling First 
Stator Assembly 
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Figure 6-66-Positioning First Turbine on First Turbine Support 

edge of stator blades "up". See 
Figure 5- 6 5. 

14. Place first turbine in position 
on turbine support paying particu
lar attention that the turbine is 
assembled in its original position 
as the turbine and support are 
balanced as an assembly. See 
Figure 5-66. 

15. Carefully drive turbine down 
into position by tapping with a 
wood block. Roll pin holes must 
line up. See Figure 5- 67. 

Figure 5-67-Driving First Turbine 
Into Support 

16. Use a pair of channel lock or 
other suitable pliers to force roll 
pins into engagement with first 
turbine support roll pin holes. 
Roll pins should not extend out
side support more than 1/32". 
See Figure 5-68. 

5~16 ALIGNMENT OF 
CONVERTER PUMP 
AND CONVERTER 
HOUSING 

Converter oil leaks, front oil 
pump body leaks, front oil pump 
noise, and excessive wear of front 

Figure 5-68-Positioning Turbine 
Roll Pins 
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Figure 5-69-Checking Run-Out of 
Converter Pump Hub 

oil pump bushing and oil seal may 
be caused by: (1) Excessive run
out of flywheel face, (2) Exces
sive run-out of converter pump 
hub, (3) Misalignment of con
verter housing. 

When any of these conditions are 
encountered and there is any 
doubt as to their true cause, check 
the flywheel. converter pump and 
com"erter housing as follows: 

1. Check run-out of flywheel face 
as described in paragraph 2-26 
and make required corrections 
before proceeding further. 

TWIN TURBINE TRANSMISSION 

Figure 5-70-Checking Run-Out of Rear Face of Bell Housing 

2. Install converter pump and 
cover on flywheel and tighten 
mounting bolts to 25-30 ft. lb. 
torque. Install converter housing 
on crankcase. 

3. Prepare a special dial indica
tor clamp by welding a piece of 
5/16" x 3" drill rod to a 1" C
clamp. Use the speCial clamp and 
Sleeve KMO-30-K to mount Dial 
Indicator KMO- 30- B so that indi
cator stem bears against the 
pump hub as shown in Figure 
5-69. 

4. Turn flywheel and note indi
cator reading. Run-out of pump 
hub should not exceed .012". If 
run-out exceeds .012", replace 
pump and recheck run-out. 

5. Attach the special dial indica
tor clamp to the oil pump driving 
lug on rear end of converter pump 
hub. CAUTION: Do not clamp to 
bearing surface on hub. Mount 
Dial Indicator KMO- 30- B to bear 
against rear face of housing at a 
radius of 3 3/4". See Figure 5-70. 

Figure 5-71-Checking Run-Out of Bell Housing Pi lot Hole 

6. Turn flywheel, making sure 
that crankshaft end thrust is held 
in one direction, and note run-out 
of housing face as shown by dial 
indicator. Run-out should not ex
ceed .005". 
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7. If run-out of housing face ex
ceeds .005", cement paper shims 
of proper thickness to rear face 
of crankcase to bring run-out of 
housing face to .005" or less, with 
aU bolts securely tightened. 

S. Mount dial indicator and Hole 
Attachment KMO- 30- F to bear 
against inner edge of pilot hole in 
housing. See Figure 5-71. Run
out of pilot hole should not exceed 
.004" . 

9. If run-out of pilot hole exceeds 
. 004", remove housing, remove 
the two dowels, and reinstall 
housing, leaving bolts just loose 
enough to permit shifting housing 
by tapping with a lead hammer. 

10. Set up dial indicator as shown 
in Figure 5-71 and bring pilot hole 
of housing within .004" run-out by 
tapping in required direction with 
lead hammer. If it is not possible 
to move housing far enough, re
move housing and drill bolt holes 
with 1/2" drill. When housing is 
placed so that pilot hole run-out 
is .004" or less, tighten all bolts 
securely. 

11. Ream the two dowel holes 
through housing and crankcase, 
using Ratchet J-SOS-6 with taper
ed Reamer J-254S-3 (17/32") until 
this reamer bottoms in hole, then 
finish with bottoming Reamer J-
4710-6 to provide full size to 
bottom of hole. 

12. Remove converter housing 
and install oversize dowels J
SOS- 5 in crankcase. 

5-17 DISASSEMBLY, 
INSPECTION, 
ASSEMBLY OF 
VALVE AND 
SERVO BODIES 

a. Disassembly of Valve Body 

CAUTION: The val v e shave 
sharp edges which can cut fingers 
if improperly handled. As these 
parts are removed wrap them 

separately in clean cloths to avoid 
damage through contact with other 
parts. 

1. Remove nut and lockwasher 
which attaches the lower valve 
operating lever and linkage ad
justing lever to the upper lever 
shaft and remove levers. 

2. Remove safety nuts and wash
ers from studs, then lift the valve 
body and gasket from servo body. 
Remove shift control valve from 
valve body. Check gasket for evi
dence of oil leakage . 

3. Remove the rear pump deliv
ery check valve and spring from 
servo body to avoid losing these 
parts. 

4. Cover the large pressure reg
ulator valve plug with a wadded 
rag and pull the plug retaining pin 
out of the valve body. Use ex
treme care during this operation 
as the plug will be ejected with 
considerable force. Remove the 
two springs and spring seat. See 
Figure 5-72. 

5. Remove small plug retaining 
pin. Thread a 1/4"-20 cap screw 
into plug and remove plug from 
valve body. Remove pressure 
regulator valve. See Figure 5-73. 

6. Remove valve body plate and 
gasket, then remove the front 
pump delivery check valve and 
spring. Check gasket for evidence 
of oil leakage. 

b. Disassembly of Servo Body 

1. Remove servo body spacer 

Figure 5-72-Removing Large Pressure 
Regulator Valve Plug 
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Figure 5-73-Removing Small Pressure 
Regulator Valve Plug 

plate attaching screw at reverse 
servo which is in line with the 
low servo, then place a 1" xl" x 
13" wooden block across the low 
and reverse servo spring seats. 
See Figure 5- 7 4. 

2. Hold the block down firmly 
while removing the remammg 
spacer plate attaching screws, 
then carefully release pressure 
on block to allow servo springs to 
expand. This operation must be 
done carefully to avoid springing 
the spacer plate or letting the 
servo springs fly out. Remove 
spacer plate and gasket. Check 
gasket for indication of oil 
leakage. 

3. Remove reverse and low servo 
piston ~pring seats, springs and 
pistons. Remove check ball from 
reverse servo feed channel. See 
Figure 5-76. 

c. Cleaning and Inspection of 
Valve and Servo Parts 

1. Thoroughly wash valve and 
servo bodies with clean solvent, 

Figure 5-74-Removing Servo Body 
Spacer PI ate 
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Figure 5-75-lnstallation of Servo 
Piston Seal 

dry and blowout all passages with 
air. Wash other parts and dry 
thoroughly. 

2. Carefully inspect bodies for 
cracks, damage to gasket sur
faces, scores in piston and valve 
cylinders, or other damage which 
would render these parts unfit for 
use. 

3. Inspect surfaces and shoulders 
of shift control valve and pres
sure regulator valve. Surfaces 
must be free of nicks, scores, or 
deep scratches. A valve must be 
replaced if the sharp edges of 
shoulders are marred or rounded 
because such conditions will per
mit fine particles of foreign mat-

REVER 0 
PISTON ASSEMBLY 

ter to work in between the part 
and the body and cause sticking. 
Check valves on surface plate and 
replace if bent. 

4. Worn or damaged piston seals 
should be replaced. When a new 
seal is installed on a piston make 
sure that the lip fits over the 
smaller diameter land. See Fig
ure 5-75. 

5. Thoroughly clean oil screen 
and check for any cracks or holes 
which would allow dirt to pass 
through. 

d. Assembly of Servo Body 

1. Oil and install the low and re
verse servo piston assemblies in 
servo body. To avoid curling or 
damaging edge of piston seal, 
start each piston into cylinder at 
an angle then turn piston slightly 
as it is straightened and pushed 
into cylinder. See Figure 5-76. 
Check pistons for free movement 
in cylinders. 

2. Install the small return spring 
against the low servo piston. In
stall the large return spring with 
the large end against the reverse 
servo piston. Place spring seats 

START PISTON AT 
AN ANGLE-TURN 

SLIGHTlY AS PISTON 
IS STRAIGHTENED 

SERVO BODY 
lOW SERVO 

PISTON ASSEMBLY 

Figure 5-76-Parts Installed in Servo Body 
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on upper ends of both springs. 
See Figure 5-76. 

3. Place check ball in reverse 
servo feed channel. See Figure 
5-76. 

4. Install a new spacer plate gas
ket and place spacer plate in posi
tion over spring seats. Place a 
1" xl" x 13" wooden block across 
spring seats to compress the 
springs while installing the spac
er plate screws (Figure 5-74). 
Tighten screws uniformly to avoid 
distorting spacer plate. 

e. Assembly of Valve Body 

1. Place front pump delivery 
check valve spring in body with 
large end down and place check 
valve on spring with ridged side 
up. See Figure 5-77. 

2. Install valve body plate and a 
new gasket, making sure that 
check valve is seated against 
plate and is not caught under 
gasket. 

3. Check oil orifice in pressure 
regulator valve and land to be 
certain it is clear. Assemble "0" 
ring on small plug and install 
plug with tapped hole outward and 
install short retaining pin with 
shoulder of pin toward valve body 
plate side of body. 

4. Assemble spring seat on inner 
spring and install springs and 
seat into valve body through large 
plug opening. Clamp a drift or 
dowel in a vise and position a 1" 
I.D. pipe nipple over the dowel. 
Position plug and "0" ring over 
spring ends and against dowel. 
Slide pipe nipple over plug so that 
when pressure is exerted to com
press springs into valve body plug 
will not slip off dowel. See Figure 
5-78. Push valve body toward 
dowel to push plug into valve 
body. Install long retaining pin 
with shoulder toward valve body 
plate side of valve. See Figure 
5-79. 

5. Install shift control valve with 
slotted end on same end of valve 
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PLATE & GASKET---.J~~=:;;-q 

SCREW -----T 

rPLUG 

tOUTER SPRING J 
INNER SPRING 

T 

/CHECK VALVE 
, -SPRING 

V REGULATOR 
VALVE 

~=O=-o J 
PLUG~ 

Figure 5-77-Valve Body Disassembled 

Figure 5-78-lnstalling Large Plug 
and Springs 

body as the large pressure regu
lator plug. 

6. Install rear pump delivery 
check valve in its seat in servo 
body, ridged face inward, and 
place valve spring on valve with 
large end up. 

7. Install a new gasket and the 
valve body on servo body, using 
care to keep pump delivery check 
valve spring below the gasket, 
then install lock washers and 
safety nuts on two sturis adjacent 
to the control valve. Tighten stud 
nuts evenly to 11-15 ft. lbs. 
torque. 

8. Insert valve operating upper 
lever shaft through bearing in 
servo body. With upper lever 
pointing toward the reverse 
servo, place lower lever with 
linkage adjusting lever on shaft so 

REACTION SHAFT 
Oil PUMP 

that forked end of lower lever 
engages shift valve pin, then in
stall lock washer and nut. 

9. See paragraph 5-23 (g) for in
stallation of valve and servo 
bodies. 

5-18 DISASSEMBLY, 
INSPECTION, 
ASSEMBLY OF 
REACTION SHAFT 
FLANGE AND 
OIL PUMPS 

a. Disassembly of Front Oil 
Pump and Reaction Shaft 
Flange 

1. Remove high and low accumu
lators from reaction shaft flange, 
using care to prevent the retain
ing pin and check ball from drop
ping out of high accumulator and 
being lost. Check gaskets for in
dication of oil leakage. 

2. Inspect the input shaft bushing 
in front end of reaction shaft. If 
bushing is damaged or exces
si vely worn, remove outer retain
ing ring and then remove the 
bushing, using remover J-5822 
installed on remove J-1436. See 
Figlire 5-80. Oil pump must be 
in place to support the reaction 
flange during bushing removal. 

If inner retaining ring remained 
in place in shaft make sure it is 
firmly seated in its groove; 
otherwise replace it. 

3. Check front oil pump bolts to 
make sure they are tight. Loose 

REMOVER J 5822 

Figure 5-79-lnstalling Plug 
Retaining Pin Figure 5-80-Removing Input Shaft Bearing 
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bolts would be the cause of oil 
leakage around the pump. Remove 
front oil pump body and gears, 
tapping body lightly with mallet to 
free it, if necessary. 

4. Remove front oil pump cover 
and gasket from reaction shaft 
flange, and check gasket for evi
dence of oil leakage. 

5. If the check ball located in 
clutch feed passage of reaction 
shaft flange is free to drop out, 
remove ball to avoid loss in 
handling parts. Do not remove if 
securely retained by peened edge 
of hole. 

b. Cleaning and Inspection of 
Front and Rear Oil Pumps 

1. Wash pump parts in clean sol
vent and dry thoroughly. 

2. Check mounting faces of pump 
bodies, gears, front pump cover 
and rear pump cover plate for 
excessive wear. 

3. Inspect front oil pump bushing. 
If bushing is loose or excessively 
worn, replace the pump assembly. 

4. If front oil pump bushing is 
loose or excessively worn, or 
pump was noisy always check for 
flywheel run-out, converter pump 
hub run-out, and misalignment of 
converter housing as described in 
paragraph 5-16. 

5. Inspect the front pump oil seal 
but replace it only if there is 
definite evidence of leakage or 
damage. Carefully drive out de
fective seal with a punch. Lightly 
coat outside of new seal with No.3 
Permatex, start seal squarely in
to pump body with deep groove in 
seal retainer outward and tap into 
place with J -6964 and mallet. 
Wipe off excess Permatex. 

6. Check pump gear end clear
ance by mounting dial indicator on 
support, J-1013. Place indicator 
support on pump body so that the 
indicator button bears on body and 
set indicator at zero. Then ro
tate the support and indicator, 

Figure 5-81-Checking End Clearance 
of Gears in Pump Body 

keeping the support on the pump 
body and indicate each pump gear. 
The indicator readings for the 
front pump should be .001" to 
. 0025" and rear pump .001" to 
.002". See Figure 5-81. 

7. Insert feeler gauge between 
crescent and driven gear to check 
clearance, which should be .005" 
to .009" on front pump and. 0045" 
to .007" on rear pump. See Fig
ure 5-82, view A. 

8. Insert feeler gauge between 
crescent and driving gear to 
check clearance, which should be 
.010" to .016" on front pump and 
.006" to .012" on rear pump. See 
Figure 5-82, view B. 

TWIN TURBINE TRANSMISSION 

9. Check front pump cover and 
rear pump cover plate for depth 
of wear caused by the gears. Re
place the part if depth of wear ex
ceeds .001" or surface is scored. 

c. Cleaning and Inspection of 
Reaction Shaft Flange 

1. Wash flange in clean solvent, 
dry thoroughly and blowout all 
passages with air. 

2. Inspect surfaces of reaction 
shaft flange and transmission 
case for nicks or burrs and re
move with mill file. 

3. Inspect race for clutch drum 
roller bearing on rear end of re'
action shaft. If this bearing sur
face is worn excessively or scor
ed, replace reaction shaft flange . 

NOTE: If reaction shaft flange 
is replaced, stamp transmission 
identification number in lower 
edge of new part in same place 
as on original flange. See F,ig
ure 5-1. 

4. Check all studs for tightness 
and replace any with damaged 
threads. If stud threads are 
stripped in reaction shaft flange, 
it will be necessary to tap out the 
hole for installation of step studs 
which are available. The 5/16"-
18 step studs have a 3/8"-16 

' FRONT PUMP 
~=---=-~ DRIVEN GEAR 

FRONT PUMP 
--- DRIVE GEAR 

A B 

Figure 5-82-Checking Clearance Between Crescent and Gears 
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thread on the flange end, while the 
3/8"-16 step studs have a 7/16"-
14 thread on the flange end. 

5. Inspect the oil sealing rings on 
hub of reaction shaft flange and 
replace if excessively worn or 
damaged in any way. 

d. Assembly of Front Oil Pump 
and Reaction Shaft Flange 

1. If old input shaft bushing was 
removed, first make sure that 
inner retaining ring is firmly 
seated in groove in reaction shaft, 
then install a new bushing using 
installer J-5816. Support shaft on 
wooden block to a void damage and 
drive bushing into place with light 
hammer until shoulder of tool 
contacts reaction shaft. See Fig
ure 5-83. Install outer retaining 
ring. 

2. Install check ball in clutch 
feed passage if ball was removed, 
then install a new gasket and the 
pump cover on reaction shaft 
flange. 

3. Lubricate and install gears in 
front pump body. The driving 
gear must be installed with the 
beveled side outward so that this 
side will be against the cover 
when pump is installed. See Fig
ure 5-82. Reversing this gear in 
pump body will result in severe 
damage to the transmission. 

4. Install oil pump on cover so 
that the two dowel pins and the 
bolt holes match holes in cover, 

DRIVE BUSHING TO 
PROPER DEPTH SO 
IT IS BETWEEN THE 
TWO SNAP RING 
GROOVES 

Figure 5-83-lnstalling Input 
Shaft Bushing 

Figure 5-84-Front Oil Pump Bolt 
Tightening Sequence 

then install bolts with lock wash
ers. Tighten bolts to approxi
mately 5 ft. lbs. torque in the se
quence shown in Figure 5-84 and 
then tighten in same sequence to 
25-30 ft. Ibs. Bend a tang of each 
lock washer up against flat of bolt 
head Tighten cover attaching stud 
nut to 25-30 ft. Ibs. torque. 

5. See paragraph 5-23 U) for in
stallation of front pump and re
action shaft flange assembly. 

5-19 DISASSEMBLY, 
INSPECTION, 
ASSEMBLY OF 
ACCUMULATORS 

1. Remove retaining pin and 
check ball from high accumulator 
body. The low accumulator does 
not have the check ball. 

2. Remove the pipe plug, cap, 
gasket, spring (2 in low) and pis
ton from accumulator body. Keep 
parts separated so that same 
parts will be reinstalled in same 
body. See Figure 5-85. 

fSTOP SPRING 1 
, {GASKET 

~ ~yyyyyy'('(YYY'A 

VAL VE_I """"'_.""'" 

PlUG~ 
CRANK-----·U 
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3. On high accumulator only, re
move clamp bolt, lever, bearing 
with seal, gasket, thrust washer 
and control valve crank from ac
cumulator body, the n remove 
valve stop with gasket, control 
valve and spring. See Figure 5-85. 

4. Was h accumulator parts in 
solvent, dry thoroughly, and blow 
out all passages with air. Exam
ine all parts of each accumulator 
for excessive wear, scoring, or 
othe r damage. 

5. Remove any nicks or burrs 
from pistons or valve with an 
Arkansas stone; however, do not 
round the sharp edges of lands on 
pistons and valves. If the sharp 
edges are marred or rounded 
foreign particles may wedge be
tween the part and the body and 
cause sticking. 

6. With parts clean and dry, in
stall pistons and check for free 
sliding as body is tipped back and 
forth. 

7. Check mounting surface of 
body with a straight edge. If sur
face is uneven it may be trued up 
by moving body in a circular mo
ti0!1 over emery cloth placed on a 
surfp.ce plate. Thoroughly wash 
body to remove a 11 traces of 
emery. 

8. If the body or piston is worn 
or damaged, or piston does not 
slide freely in body after all 
burrs are removed, replace ac
cumulator assembly. The body 
and piston are not furnished sep
arately for service replacement. 

BEARING 

SEAL 

~GASKET 

Figure 5-85-High Accumulator-Disassembled 
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9. Lubricate each piston and in
stall it in the accumulator body 
from which it was removed. Start 
piston squarely into body; do not 
tap or force it into body. 

10. Install proper piston springs 
in each body. The high accumu
lator uses one heavy spring ap
proximately 4-5/16" long. The 
low accumulator uses one shorter 
heavy spring and one inner spring. 
Install caps with new gaskets but 
these will be tightened later - do 
not clamp accumulator in vise to 
tighten cap. 

11. On high accumulator only, in
stall spring, control valve and 
stop, then install crank with thrust 
washer, bearing with new gasket 
and seal (grooved side inward), 
operating lever and clamp bolt. 
See Figure 5-85. 

12. Ad jus t operating lever on 
crank so that lever contacts its 
stop and the crank contacts the 
valve with valve in extreme upper 
pOSition, then tighten the clamp 
bolt. See Figure 5-86. 

13. Install pipe plugs in both ac
cumulator bodies and install 
check ball and retaining pin in the 
high accumulator body. See Fig
ure 5-85. 

14. See paragraph 5-23 (f) for in
stallation of accumulators. 

f'''ot'~ 

Figure 5-86-Valve Operating 
lever Adjustment 

5-20 DISASSEMBLY, 
INSPECTION, 
ASSEMBLY OF 
CLUTCH 

a. Disassembly of Clutch 

1. Remove reaction gear flange 
retainer ring with screwdriver 
and remove the 6 flange driving 
keys with pOinted tool. See Fig
ure 5-87. 

2. Remove the low range reaction 
gear, thrust washer, clutch hub, 
and 12 clutch plates from drum. 
See Figure 5-87. 

3. Install Clutch Spring Compres
sor J - 2590 in assembled drum 
placing the slot in compressor 
ring over the ends of spring seat 
retaining ring. Compress clutch 
spring sufficiently to remove the 
retaining ring. See Figure 5-88. 

4. Release pressure on clutch 
spring, making sure that spring 
seat does not engage retaining 
ring groove in drum, then remove 
spring compressor, spring seat 
and spring. 

5. Remove piston from drum. It 
may be necessary to rap the open 
end of drum against a block of 
wood to remove the piston. 

Figure 5-87-Removal of Reaction 
Gear, Hub, & Plates 

TWIN TURBINE TRANSMISSION 

Figure 5-88-Using Clutch Spring 
Compressor J-2590 

b. Cleaning and Inspection of 
Clutch and Input Shaft 

1. Wash all parts in clean solvent 
and dry thoroughly. Use only gas
oline or kerosene to clean clutch 
plates and bands - DO NOT use 
any chemical degreasers or other 
commercial solvents. 

2. Inspect all clutch plates and 
replace any that are scored, 
burned, warped or worn exces
sively. Check fit of any new in
ternally splined plates on clutch 
hub to make certain that they 
slide freely on hub. Tight plates 
will prevent full disengagement 
of the clutch. 

3. Inspect drum for cracks or 
scores. Inspect oil seal on hub of 
drum and replace it if damaged. 

PISTON 

'NN"""b 

Figure 5-89-Removal of Clutch Piston 
and Oil Seal 
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4. Inspect clutch piston outer 
seal and replace if hardened, 
broken, or has turned edges. In
stall new seal with lip extending 
over the smaller diameter land of 
piston. See Figure 5-90. 

5. Make sure that small bleed 
hole in drum is open and that 
check ball is staked in place but 
free to move in recess. If needle 
bearing in drum is excessively 
worn or scored carefully remove 
it and install a new one, using 
Installer J -5191. This tool will 
locate bearing flush with shoulder 
in drum. Place numbered end of 
bearing, which is hardened, to
ward shoulde r of tool to a void 
distortion of cage. 

c. Assembly of Clutch 

1. Apply light oil to the piston 
outer seal and the inside of drum, 
then install piston carefully to 
a void distorting or turning the lip 
of seal. When piston is fully in
stalled in drum, the top of piston 
will be approximately flush with 
the shoulder on inside of drum. 

2. Place clutch spring in piston 
and place spring seat and seat re
taining ring on spring. Install 
Clutch Spring Compressor J-
2590-4 (Figure 5-88) and com
press spring until the retaining 
ring can be snapped into the 
groove in huh of drum, then re
move the spring compressor. 

3. Place reaction gear on bench 
with flange upward, then install 

Figure 5-90-Replacement of Clutch 
Piston Outer Seal 

Figure 5-91-lnstall ing Thrust Washer 
and Clutch Hub in Reaction Gear 

clutch hub thrust washe ran d 
clutch hub over the hub of reac
tion gear, with open end of clutch 
hllb facing up. See Figure 5-91. 

4. Separate the internally splined 
(faced) clutch plates from the ex
ternally splined (p 1 a ins tee 1 ) 
clutch plates. Internally splined 
plates are flat and may be in
stalled in either direction. Ex
ternally splined plates are "dish
ed" and all these plates must be 
installed with the "dish" in the 
same direction; howe ve r, the 
"dish" may be either up or down. 
Check each plate for "dish" with 
a straight edge, Figure 5-92, and 
stack plates so that all are "dish
ed" in same direction. 

5. Install an internally splined 
clutch plate over clutch hub, next 
to gear flange, then install an ex
ternally splined plate. Alternately 

Figure 5-92-Checking "Dished" Side 
of Externally Spined Clutch Plate 
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Figure 5-93-lnstalling Drum Over 
the Reaction Flange Gear 

install the remaining plates, mak
ing sure that externally splined 
plates are "dished" in same di
rection. If properly installed, the 
top plate will be externally 
splined. 

6. Place the drum and clutch pis
ton assembly over the reaction 
gear flange so that the driving key 
recesse~ in drum and flange are 
approximately aligned. See Fig
ure"5-93, view A. Press the drum 
evenly into place over the reac
tion gear flange. 

7. Complete the alignment of 
dri ving key recesses by tapping 
the reaction gear flange, then in
stall the six dri ving keys and the 
reaction gear flange retainer 
ring. 

NOTE: The retainer rings are 
supplied by the Parts Department 
in two thicknesses .065" and .072" 
thick. Always use the thicker 
retainer ring if it will fit the 
groove in the drum. Excessive 
clearance at this point will ad
versely affect output shaft end 
play checks. 

See paragraph 5-23 (e) for instal
lation of clutch and input shaft. 
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VALVE OPERATING 
CROSS SLEEVE & 
LEVER ASSEMBLY 

PARKING LOCK 
OPERATING ROD 

LEVER SHAFT 

VALVE \ 
OPERATING ROD 

REAR BEARING 
RETAINER 

CROSS SHAFT & 
LEVER ASSEMBLY 

Figure 5-94-Parts in Rear Bearing Retainer 

5-21 DISASSEMBLY, 
INSPECTION, 
ASSEMBLY OF 
REAR BEARING 
RETAINER 

a. Disassembly and Inspection 
of Rear Bearing Retainer 

1. Remove spring from detent 
roller lever and support. Remove 
nut and lockwasher from support 
shaft at adjust lever. 

2. Pull roller lever and support 

l-...------ LEVER 

Figure 5-95-Detent Roller Lever 
and Support 

assembly into rear bearing re
tainer and remove. Examine" 0" 
ring on support shaft. If damaged 
or worn, replace it. See Fig
ure 5-95. 

3. Remove cotter key and clip 
from valve operating rod and re
move rod. 

NOTE: If transmission is not 
equipped with valve operating rod 
with hole for installation of cotter 
key, install new valve operating 
rod and parking lock operating 
rod. Parts Department stock of 
these two parts are second type 
with greater clearances to pre
vent interference between rods. 

4. Thread parking lock operating 
rod ball stud out of lever. 

5. Thread a 1/4" - 20 bolt into 
pawl shaft and withdraw shaft 
from retainer. Pull lever shaft 
from retainer in same manner. 
See Figure 5-96. 

6. Remove parking lock pawl and 
lever assembly from retainer. 

7. Examine pawl, lever and 
spring. If damaged or excessive
ly worn, disassemble by removing 

TWIN TURBINE TRANSMISSION 

Figure 5-96-Removing Lever and 
Pawl Shafts 

hairpin retainer and replace parts 
as necessary. See Figure 5- 97. 

8. Drive roll pin out of cross 
shaft and remove cross shaft and 
lever assembly and cross sleeve 
and lever. See Figure 5-98. 

9. Check cross shaft seal and 
bearing. If seal is worn or dam
aged, replace it. If bearing is 
worn so excessive f r e e play 
exists between it and the cross 
shaft, mark position of bearing 
in retainer and drive out bearing 
with a drift. Press a new bearing 
into place to the same position as 
the original bearing. 

10. Examine output shaft bushing. 
If worn or scored drive bushing 
out using Tool J-7273-7 and 
handle J-7013-1. See Figure 5-99. 

Figure 5-97-Parking Lock Lever 
and Pawl Assembly 
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Figure 5-98-Removing Cross Shatt 
and Sleeve 

b. Assembly of Rear Bearing 
Retainer 

1. If new bushing is being in
stalled, drive bushing into place 
(flush with counter bore) using 
Tool J-7273-7 and Handle 
J-7013-1. See Figure 5-99. Coat 
O.D. of new seal with permatex 
and install with J - 8864. 

2. Lubricate cross shaft seal and 
position in recess 0 v e r cross 
shaft bearing with lip "in". See 
Figure 5-100. 

3. Hold valve operating lever and 
shaft in position inside retainer 
and slide cross shaft through 
bushing and seal inside valve op
erating lever and sleeve. Line up 
holes and drive roll pin into 
place. See Figure 5- 98. 

4. Be sure detent support shaft 
oil seal is in good condition prop
erly installed and lubricated. See 
Figure 5- 9 5. Then install detent 
roller lever and support. As
semble linkage adjusting lever 

Figure 5-99-lnft"a"ing Bushing in 
Rear Bearing Retainer 

Figure 5-IOO-lnstalling Cross Shaft 
Oil Seal 

on support shaft and install nut 
and lock washer. See Figure 5-94. 

5. Install detent spring. 

6. Assemble parking lock oper
ating rod to operating lever as
sembly. Use lock washer under 
ball end hex. Full pivoting ball 
end of rod must be assembled to 
operating lever Upper ball end 
is held more rigidly in rod. 

7. Position pawl levers and rod 
assembly in retainer. Slide pawl 
and lever shafts into place taking 
care that tapped holes are "out". 

8. Attach parking lock operating 
ball end to upper lever using lock 
washer under ball end hex. 

9. Assemble valve operating rod 
to valve operating lever using 
rod end clip and cotter key. If 
rod does not have hole for instal
lation of cotter key, rod should be 
replaced with new part. 

c. Adiustment of Rear Bearing 
Retainer Linkage 

1. Place shift lever in "Park" 
detent (lever forward). 

2. Loosen bolt at linkage adjust
ment lever. Do not loosen nut. 

3. Push down on forward end of 
lever until slight resistance is 
felt. Pin at rear of pawl should 
be touching tang at rear of pawl. 
Tighten bolt. See Figure 5-101. 
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SHIrT LEVER IN 
PARI( 

Figure 5-IOI-Linkage Adjustment 

5-22 DISASSEMBLY, 
INSPECTION 
ASSEMBLY OF 
PLANETARY GEAR 
SET AND TRANS
MISSION CASE 

a. Disassembly of Planetary 
Gear Set 

1. Remove tanged planet carrier 
thrust washer. 

2. Remove three planet carrier 
screws and special lock washers, 
using a 7/32" hexagon (Allen) 
wrehch. See Figure 5-102. A used 
universal joint front yoke may be 
placed on output shaft and held 
with a bar while loosening the 
screws. 

3. Separate the front and rear 

Figure 5-102-Removing Planet 
Carrier Screws 
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Figure 5-103-Removal of Sun Gear 
and Planet Pinions 

ends of planet carrier by care
fully tapping arotuld the front 
flange while holding the unit clear 
of bench. 

4. Remove the sun gear thrust 
washer, which may be either on 
sun gear or stuck in rear end of 
carrier. Remove reverse sun 
gear. See Figure 5-103. 

5. Remove needle thrust bearing. 

6. Remove the 3 low planet pin
ion assemblies, each consisting of 
a pinion, shaft, and bearing roll
ers retained at each end of pinion 
by steel thrust washers. See Fig
ure 5-103. A retaining ring 
snapped into a groove in shaft 
will hold the lower thrust washer 
in place as shaft is tapped out of 
carrier. The shaft is prevented 
from turning in carrier by a 3/32" 
steel ball imbedded in end of 
shaft. Do not lose the steel ball. 

7. Remove the 3 reverse planet 
pinion assemblies which are sim
ilar to the low planet pinion as
semblies and are removed in the 
same manner. 

8. Remove the thrust washers 
and shafts from pinions, then re
move the bearing rollers. Note 
that the reverse planet pinions 
have a single set of rollers and 
the low plan~ pinions" have two 
sets of rollers separated by a 
spacer. See Figure 5-104. 

~9 
SHAFT J 
WASHER 

----
-t::: = SPACER = 

ROllERS 

o 

Figure 5-104-low Planet Pinion, 
Disassembled 

b. Cleaning and Inspection of 
Planetary Gear Set 

1. Wash all parts in clean solvent 
and dry thoroughly. 

2. Carefully ins p e c t shaft and 
rollers for excessive wear. Re
place if worn. 

3. Inspect reverse ring gear, sun 
gear, and pinions for wear; re
move any nicks or burrs with 
Arkansas stone. 

4. Inspect bushing in rear end of 
planet carrier, and replace it if 
worn or scored. The bushing may 
be removed with Bushing Remover 
J-3197 and new bushing may be 
installed, e it her end first, by 
using Bushing Replacer J-2996. 
See Figure 5-105. Reaming to 
size is not required. 

Figure 5-105-Replacing Planet 
Carrier Bushing 
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5. Inspect reverse band and re
place it if cracked or lining is 
worn so that grooves are gone. 
Inspect reverse band anchor for 
cracks. 

c. Cleaning and Inspection of 
Transmission Case 

1. Wash case thoroughly and blow 
out all passages. 

2. Carefully ins p e c t case for 
cracks, breaks, and stripped 
threads in bolt holes. 

3. Inspect all machined surfaces 
for nicks or burrs and smooth 
off with a mill file". 

4. Inspect the bushing for wear 
and scoring. Insert planet car
rier into bus h in g and check 
clearance with feeler gauge. If 
clearance is excessive due to 
wear of bus h in g, replace the 
bushing. 

5. To remove old bushing, place 
case over an opening with rear 
end down and drive bushing from 
case with Remover J-3175-1. To 
install new bushing place J- 3175- 2 
in rear oil pump recess of case 
to serve as a pilot, slip bushing 
over J-3175-1 and drive bushing 
into case from front side tultil 
bushing is flush with front surface 
of wall which sup p 0 r t s the 
bushing. Bushing m u s t be in
stalled with the wide deep ends 
of oil grooves toward rear side 
of case. See Figure 5-106. 

d. Assembly of Planetary 
Gear Set 

1. Reassemble planet pinions and 
shafts with bearing rollers and 
thrust washers. The bottom thrust 
washer go e s between retaining 
ring on shaft and the end of pin
ion. Each reverse planet pinion 
contains 24 rollers. Each low 
planet pinion contains 20 rollers 
at each end separated by a 
spacer. See Figure 5-104. Place 
a thrust washer on upper end of 
each assembly to hold rollers 
in place. 
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Figure 5-106-Transmission Case 
Bushing Remover and Replacer J-3175 

2. Make sure that steel ball is 
embedded in each shaft to prevent 
turning in carrier, then install 
planet pinion assemblies in front 
end of planet carrier, using care 
to engage the steel balls in the 
notches in carrier. See Figure 
5-103. 

3. Install reverse sun gear and 
place bronze thrust washer on top 
of gear and needle thrust bearing 
on bottom of gear. (Toward Front 
of Transmission). 

4. Install rear end of planet car
rier on the assembled front end, 
making sure that the assembly 
marks on both parts are in align
ment. These marks are numbers 
which are placed over the parting 
line during production of the car
rier. 

Figure 5-1 06-A-1 nstall ing Planet 
Carrier Thrust Washer 

5. Install the 3 screws with spe
cial lock washers and tighten to 
25-30 ft. Ibs. torque with a 7/32" 
hexagon (Allen) wrench. 

6. Install reverse ring gear on 
planetary gear set. 

7. Install tanged thrust washer 
on rear of planet carrier. See 
Figure 5-106-A. 

8. See paragraph 5-23 (b) for in
stallation of planetary gear set. 

5-23 ASSEMBLY OF 
TRANSMISSION 
FROM MAJOR 
PARTS AND UNITS 

a. General Instructions 

1. Before starting to assemble 
the transmission make certain 
that a 11 parts are absolutely 
clean. Keep hands and tools clean 
to avoid getting dirt into assem
bly. If work is stopped before as
sembly is completed cover all 
openings with clean cloths. 

2. All moving parts should be 
given a light coating of 10-W oil 
before installation. Thrust wash
e!'s may be held in place with 
vaseline or chassis lubricant, 
sparingly applied. 

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

4. Use care to avoid making 
nicks or burrs on parts, particu
larly at bearing surfaces and sur~ 
faces where gaskets are used. 

5. It is extremely important to 
tighten all parts evenly and in 
proper sequence, to avoid distor
tion of parts and leakage at gas
kets and other joints. Use a 
reliable torque wrench to tighten 
all bolts and nuts to specified 
torque and in the specified 
sequence. 

6. Prepare two 5/16" x 2-1/2" 
guide pins and two 3/8" x 1-3/8" 
guide pins with screwdriver slot 
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D L T THREAD 

5/16 2 1/2 1/2 5/16-18 
3/8 1 3/8 1/2 3/8-16 

Figure 5-107-Guide Pins 

in plain end, as shown in Figure 
5-107. These will be used for 
alignment 0 f par t s d uri n g 
assembly. 

b. Installation of Planetary 
Gear Set 

1. Install reverse ring gear rear 
thrust washer and planet carrier 
rear thrust washer in trans
mission case. See Figure 5-108. 

2. Compress ends of reverse 
band with band installing clip, 
J-2595 and install in case. When 
in.stalling band make certain that 
the. heavy side of the band is in 
the correct pOSition so that it 
will attach to the reverse anchor 
and not to the strut. See Figure 
5-109. Remove the clip. 

Figure 5-108-Ring Gear and Planet 
Carrier Thrust Washers Installed 
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Figure 5-109-Thrust Washers and 
Reverse Bond Installed 

3. Rotate the reverse band to
ward se rvo opening, inse rt anchor 
through opening and engage with 
hooked end of band, then rotate 
band and anchor back to normal 
position. 

4. Hold band operating lever (with 
offset end) in place with strut 
shoulder toward inside of case, 
and insert anchor shaft through 
case, anchor, and lever . Tapped 
end of shaft must be outward. If 
adjustment screw is not centered 
in servo opening, the low band 
operating lever has been installed 
by mistake. See Figure 5-110. 

5. Install reverse ring gear slip
pe r in case. See Figure 5-111. 

6. Install assembled planetary 
gear set in transmission case. 

Figure 5-110-lnstalling Reverse Bond 
Operating lever and Shaft 

Figure 5-111-lnstalling Ring 
Gear Slipper 

c." Installation of Rear Oil 
Pump 

1. Place gasket and rear oil 
pump plate in recess in trans
mission case and align the bolt 
holes, which are not equally 
spaced. 

2. Install oil pump drive key 
cushion (rubber) and drive key in 
output shaft, then install driving
gear to engage the key. Install 
old gear in same position as be
fore removal - install a new gear 
either way. See Figure 5-112. 

3. Lubricate both pump gears and 
pump body, then install driven 
gear and body over the driving 
gear and align bolt holes 

4. Install pump bolts with lock 
washers, tighten evenly to 5 fUbs. 

Figure 5-112-0il Pump Driving 
Gear and Key Installed 
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Figure 5-113-Pump Bolt Tightening 
Sequence-Installation of ratchet wheel 

torque in sequence shown in Fig
ure 5-113, then tighten in same 
sequence to 25-30 ft. lbs. torque. 

5. Turn output shaft to make sure 
pump operates freely. 

d. Installation of Low Band, 
Clutch and Input Shaft 

1. Install the low band operating 
lever and shaft. Strut shoulder of 
lever must be toward inside of 
case and tapped end of shaft must 
be outward. See Figure 5-114. 

2. With the assembly front end 
up, install a wooden block (1" x 
I" x 3") as shown in Figure 5-115. 
Set both low band struts in posi
tion on block, with outer ends 
engaging strut shoulder of oper
ating lever and groove in anchor 
shaft and with inner ends about 
3/ 16" from wall of case. Spread 
struts as far apart as possible. 

Figure 5-114-lnstalling low Band 
Operating lever and Shaft 

www.TeamBuick.com



TWIN TURBINE TRANSMISSION 

Figure 5-115-lnstallation of Low 
Band and Struts 

3. Compress ends of low band 
with reworked pliers or Tool 
J-9478. See Figure 5-115. 

4. Install band in case with ends 
between the struts and resting on 
the wooden block. Apply the op
erating lever to hold struts and 
band, remove tool and block, then 
press band down until properly 
positioned. 

5. Reaction gear selective thrust 
washers (steel) of four thicknesses 

Figure 5-117-H igh CI utch Thrust 
Washer Installation 

down, use a hooked wire to lift 
the band on side opposite struts. 

7. Place bronze thrust washer on 
front face of clutch hub, then use 
a flashlight to make sure that all 
thrust washers and needle thrust 
bearing are centrally located so 
that input shaft can be inserted. 

8. Make sure that ends of input 
shaft oil seal rings are properly 
locked, then install input shaft. 
It may be necessary to wiggle the 
shaft to get it through all thrust 
washers and nee dIe t h r u s t 
bearing. 

are furnished under Group 4.161. 
Select one that measures between e. 
.114" and .117" and install it 
against the needle thrust bearing. 

Installation of Reaction 
Shaft Flange, Front Oil 
Pump, Accumulators and 
Output Shaft End Play 
Check 6. Install clutch assembly. If 

drum binds against low band so 
that clutch does not go all the way 

REVERSE 
PLANET 
PINION 

o 
o • 

NEEDLE 
THRUST 
BEARING 

• 

Figure 5-116-Reaction Gear Needle ... Thrust Bearing 

1. Install a 5/16" guide pin (Fig
ure 5-107) in accumulator bolt 
hold at each end of flange on 

Figure 5-118-lnstalling Reaction 
Shaft Flange and Gasket 

ASSEMBLY OF UNITS, 5-61 

transmission cas e>. See Fig
ure 5-118. 

2. Place reaction shaft flange 
gasket in position on case so that 
all holes in gasket and case are 
aligned. Gasket can be incor
rectly installed. 

3. Install tanged bronze hi g h 
clutch thrust washer on reaction 
flange, using chassis lube to hold 
it in pOSition. See Figure 5-117. 

4. Make certain that oil seal 
rings are on flange hub, then in
stall flange assembly on case 
using care to avoid damaging oil 
seal rings. See Figure 5-118. 

5. Install 3 special bolts (3/8" -
16 x 2") with plain washers in po
sitions marke~ 3, 4 in Figure 
5-120. These bolts are for as
sembly purposes only. Install 
regular pump cover bolts and lock 
washers at positions marked 1, 5, 
6. Coat threads of bolts No. 5 and 
6 with Permatex No.3. 

NOTE: Bolts used at No. 5 and 
No. 6 locations are special bolts 
with captive sealing lock washers. 

6. Tighten bolts marked 1 through 
4 to 35- 40 ft. lbs. and bolts 5 and 
6 to 20-25 ft. lbs. in numerical 
sequence. 

7. Assemble a suitable dial in
dicator support to the transmis
sion case. A 3/8" - 16 bolt with 
a .312" rod welded to the head 
makes an excellent arrangement. 
Assemble dial indicator to rod so 
plunger bears on end of output 
shaft. See Figure 5-119. 

8. Push shaft forward with some 
force and rotate a few turns to 
squeeze grease fro m thrust 
surfaces . 

9. Set dial indicator at zero. Pull 
output shaft rearward. Observe 
indicator reading. If reading is 
more than .040" select a thicker 
washer for installation forward 
of the needle thrust bearing and 
recheck end play. If reading is 
less than .020" select a thinner 
washer and recheck. If reading 
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~";"";OjP .... __ DIAL 
INDICATO 

Figure 5-119-Checking Output Shaft 
. End Ploy Inside Case 

is between .020" and .040", pro
ceed with assembly of transmis
sion. Remove dial indicator but 
do not remove indicator support. 

10. Place accumulator gaskets 
in position so that holes match 
the holes in reaction shaft flaIlge. 
Install low accumulator on same 
side as low band operating lever 
and install high accumulator on 
opposite side of flange, first mak
ing sure that check ball and re
taining pin are in place in high 
accumulator body. 

11. C 0 a t a c cum u 1 at 0 r bolt 
threads with Permatex No. 3 
(non- hardening) and install bolts 
and stud nuts with lockwasher, 
but do not tighten. 

NOTE: Captive sealing lock 
washer used under bolt head at 
#9 location. 

12. Referring to Figure 5-120, 
tighten all b 0 1 t s and nuts (1 
through 14) to 5 ft. lbs. torque in 
the numerical sequence shown. 
Following the same sequence 
again, tighten bolts 1 through 4 to 
35- 40 ft. lbs. and the remaining 
bolts and nuts to 20-25 ft. Ibs. 

13. Remove the three spec ial 
bolts (2, 3, 4) and tighten accu
mulator body caps to 40- 50 ft. lbs. 
torque. 

Figure 5-120-Reaction Shaft Flange 
and Accumulator Tightening Sequence 

14. If edge of flange gaskets pro
jects beyond bottom surface of 
transmission case, carefully trim 
it flush, using a sharp knife. 

15. Assemble f I an g e d needle 
thrust bearing race over output 
shaft with flange toward rear oil 
pump body. Assemble nee dIe 
thrust bearing against "flanged 
bearing race, then plain r ac e 
against bearing. See Figure 5-121. 

16. Slide parking lock ratchet 
wheel over output shaft splines to 
rest against needle bearing and 
races. 

17. Position spacer against 
ratchet wheel and place one or 
two shims having a total thickness 
of approximately .060" against 
spacer. 

18. Slide speedo drive gear on 
splines and assemble snap ring 

Figure 5-121-Ratchet Wheel and 
Speedo Gear Installation 
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312 " 
14----- DIA ROD 

DIAL 
INDICATOR 

Figure 5-122-Checking Output Shaft 
End Ploy Outside Case 

in groove using snap ring Pliers 
J -5586. 

19. Assemble dial indicator to 
stand with plunger resting on end 
of output shaft. See Figure 5-122. 

20. Pull output shaft rearward as 
far as possible. "Zero" dial in
dicator. Push output shaft for
ward with heavy hand pressure to 
be sure all springiness is re
moved from speedo driving gear 
spacer and grease is squeezed 
from between thrust surfaces. 

21. Read dial indicator. Reading 
should be between .005"and .017" . 
If reading is less than. 005" select 
a thinner shim to be installed for
ward of speedo gear. If reading 
is more than .017" select a 
thicker shim. 

22. Remove dial indicator and 
stand. 

f. Installation of Rear 
Bearing Retainer 

1. Place rear bearing retainer to 
case gasket in pOSition on trans
mission case. 

2. Carefully move rear bearing 
retainer assembly into position 
taking care to avoid damage to 
valve operating rod. 

www.TeamBuick.com



TWIN TURBINE TRANSMISSION 

3. Install seven retainer to case 
bolts and torque alternately and 
evenly to 35-40 ft. lbs. using a 
7/16" 12 point socket. 

g. Installation of Valve and 
Servo Body Assembly, 
Oil Pan 

1. With transmission laying bot
tom side up, raise the reverse 
band operating lever and insert 
the strut between shoulders on 
lever and end of band - rounded 
ends must be against lever and 
band. CAUTION: Do not lift the 
lever during the following steps 
because strut will fall into trans
mission case. 

2. Install two 5/ 16" guide pins 
(Figure 5-107) in transmission 
case to guide each end of servo 
body, and install servo body spac
er plate gasket over guide pins. 

3. Push shift control valve and 
lower operating lever inward to 
align the upper lever with opening 
in case and install the valve and 
servo body on transmission case . 
See Figure 5-123 . 

4. Install various length bolts 
with lock washers according to 
depth of holes through valve and 
servo bodies . Use copper washer 
on bolt indicated in Figure .5-124. 

5. Tighten all bolts to 5 ft. lbs. 
torque in the numerical sequence 
shown in Figure 5-124. Repeating 
the same sequence, tighten all 
1/ 4" bolts and nuts to 11-15 ft. lbs. 

Figure 5-123-lnstalling Valve and 
Servo Body Assembly 

Figure 5-124-Volve and Servo Body 
Tightening Sequence 

torque and all 5/ 16" bolts to 15-
20 ft. lbs. While tightening bolts 
and nuts adjacent to the shift con
trol valve, operate the valve to 
make certain that it is not binding 
- it may be necessary to adjust 
some bolts to low limit on torque 
to prevent valve binding. Install 
oil scfeen with 6 slotted head 
screws. 

6. Using Linkage Hook-Up Finger 
J -2591, position the socket of 
valve operating rod under the ball 
of valve upper operating lever and 
pull upward until ball snaps into 
the socket. See Figure 5-126. 

7. Operate the valve linkage to 
make sure it works freely. Move 
lever toward front of transmis
sion to engage parking lock pawl 
in the ratchet wheel. Turn output 
shaft to make certain it is locked. 

8. Move shift lever to Direct 

FRONT 
PUMP 
INLET 

Figure 5-125-0il Pump 
Suction Passages 
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Figure 5-126-Connecting Valve 
Operating Rod to Upper Lever 

Drive position and note position of 
control valve. The groove in the 
first land of the valve should be 
flush with the boss on the valve 
body. See Figure 5-127 . 

9. If edge of groove is not flush, 
loosen bolt and nut on adjustment 
lever and move to position valve 
correctly. Tighten bolt and nut. 
Recheck valve position. 

10. Spn.:ad a thin coat of Perma
tex No. 3 on transmission case 
only in the area where the case 
is cut away under the oil pan 
gasket. This is adjacent to the 
valve operating lever. 

11. Install a 5/16" guide pin 
(Figure 5-107) at each end of 
transmission case and install a 
new oil pan gasket over guide 
pins. 

12. Install oil pan with bolts and 
stud nuts provided wit h lock 
washers. Evenly tighten all bolts 
and nuts to 15-18 ft. lbs. torque. 

h. Installation of Speedo
meter Driven Gear 

1. Check "0" ring on speedom
eter driven gear, replace if not 
in good condition. 

2. Lube "0" ring and gear and 
install in case. 
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Figure 5-127-Position of Control Valve In Direct Drive Range 

3. Install speedo gear retainer. 

i. Installation of Converter 
Housing and Torque 
Converter 

1. Install front oil pump seal ring 
around pump body against pump 
cover. 

2. Install con v e r t e r housing, 
using bolts with captive sealing 
lock washers and plain 10 c k 
washer under stud nut. Sparingly 
coat threads of bolts with Perma
tex No. 3 to protect against oil 
seepage. Tighten bolts and stud 
nut evenly to 35-40 ft. Ibs. torque. 

3. Support converter pump firmly 
on blocks and carefully place two 
position stator in proper position, 
with original spacers and the 

bearing race between stator and 
pump hub. Do not use grease to 
hold spacers in place. 

4. Carefully lower twin turbine 
assembly into place. 

5. Install Converter Clearance 
Gauge J-5899 on converter pump 
flange, making sure that indicator 
post does not contact the turbine 
support. Loosen win g screw, 
firmly press gauge plunger down 
against first turbine hub and 

TWIN TURBINE TRANSMISSION 

tighten wing screw. See Fig
ure 5-129. 

6. Support the converter pump 
cover firmly on blocks with inner 
side up and place the bronze 
thrust washer in its recess. Re
move Gauge J-5899 from pump, 
turn it over, and center it on the 
cover so that it rests squarely on 
the gasket surface. See Fig
ure 5-130. 

7. Mount Dial Indicator on the 
adjustable post of clearance gauge 
so that indicator button be a r s 
squarely against the upper end of 
clearance gauge plunger. Set dial 
at zero. See Figure 5-130. 

8. Loosen plunger wing screw, 
firmly press gauge plunger down 
against the thrust washer and note 
the dial reading. The dial reading 
is the clearance that will exist 
between the turbine and pump 
cover when parts are installed, 
and should be .004" to .017". 

9. If dial reading is not within 
specified limits, change the total 
thickness of selective spacers lo
cated under the stator. Increasing 

PLUNGER INDICATOR 
KMO-30-8 

SLEEVE 
KMO-30-K 

Figure 5-129-Gauge J-5899 on 
Pump and Turbine Figure 5-130-Gauge J-5899 on Pump Cover 

www.TeamBuick.com



TWIN TURBINE TRANSMISSION 

the spacer thickness will de
crease clearance at cover and 
decreasing spacer thickness will 
increase the clearance. Spacers 
are available in three different 
thicknesses under Group 4.117. 

10. Install the converter pump on 
reaction shaft, turning it until 
slots on pump hub enter the lugs 
in front oil pump driving gear. 
Make certain that ring gear is 
properly aligned on roll pins and 
against pump flange. 

11. Coat the selective spacers 
and bearing race with petroleum 
jelly so that they will adhere to 
the stator d uri n g installation. 
Make sure that all rollers and 
springs are in place and held in 
stator wit h T a a 1 J -5806 (Fig
ure 5-48). 

12. While holding bearing race 
and spacers to rear sid e of 
stator, slide stator off of in
stalling tool upon the reaction 
shaft. Make certain that bearing 
race and spacers remain in place 
as stator is pushed back against 
convertor pump. 

13. Install input shaft retaining 
ring. Make sure that retaining 
ring is seated solidly in groove 
of input shaft, then install the twin 

Figure 5-131-Checking Turbine 
Clearance 

FLYWHEEL ASSEMBLED TO CONVERTE~ 
FOR ILLUSTRATION PURPOSES ONLY 

Figure 5-132-Location of Driving 
Bolt Holes 

turbine assembly, being careful 
not to force sprags onto reaction 
shaft - rotate assembly clock
wise while installing. 

14. Install selective thrust wash
er, retaining washer, and bolt with 
external tooth lock washer on 
front end of input shaft. Shift into 
"Parking" and pry up on reverse 
band operating lever with screw
driver to lock input shaft, then 
tighten bolt to 35-40ft.lbs. torque. 

15. Check clearance between se
lective thrust washer and first 
turbine hub, using feeler gauges. 
Clearance should be between. 002" 
and .009". See Figure 5 -131. 

16. If specified clearance does 
not exist, substitute another thrust 
washer of proper thickness. Two 
washers of different thicknesses 
are available under Group 4.127. 

17. Refer to Figure 5-132 to de
termine which three bolt holes to 
leave empty for later installation 
of flywheel to pump driving bolts. 

18. Install a new O-ring seal on 
pump cover, making sure that 
surfaces are clean and that seal 
has even tension all around and 
is not twisted. 

ASSEMBLY OF UNITS 5-65 

19. Grease the selected thrust 
washer so it will adhere and place 
it in recess in cover, then install 
cover on pump. 

20. Install bolts in all but the 
three driving bolt holes, insert 
the shank of a 11/32" drill through 
one bolt hole to align all holes, 
then tighten bolts to approxi
mately 5 ft. lbs. torque in numer
ical sequence shown in Figure 
5-133. Finally tighten bolts in 
same sequence to 25-30 ft. lbs. 
torque. 

j. Low and Reverse Band 
Adjustment 

NOTE: The following adjustment 
must be very carefully performed 
since it is not possible to readjust 
the bands after transmission is 
installed in car. 

1. Loosen lock nut and turn ad
justing screw clockwise until con
siderable resistance is felt, 
indicating that band is in full 
contact with the drum (low) or 
ring gear (reverse)' See Fig
ure 5-134. 

2. Back off screw until just a 
trace of play can be felt by prying 
up on lock nut with screwdriver. 
From that point, back off screw 

Figure 5-133-Bolt Tightening 
Sequence 
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1. BACK OFF SCREW TO 
ALLOW TRACE OF 
PLAY 

2. THEN BACK OFF 
6 COMPLETE TURNS 

3. TIGHTEN LOCK NUT 

Fig ure 5-134-Band Ad i ustment 

TWIN TURBINE TRANSMISSION 

six (6) complete turns and snug 
up the lock nut. See Figure 5-134. 

3. After noting position of adjust
ing screw slot, tighten lock nut to 
20-25 ft. lbs. torque. Remove 
torque wrench and check to make 
sure that adjusting screw did not 
turn. 

4. Install band adjustment covers 
with new gaskets. Flat cover over 
reverse band adjustment hole (left 
side), domed cover over low band 
adjustment hole (right side). 
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J-2590 
J-2595 
J-2619 
J-2619-4 
J-2655 
J-2996 
J-3175 
J -3197 
J-4710 
J-5586 
J-5806 
J-5816-01 
J-5822 
J-5899-01 

J-6964-3 

J-2590 -4 

J-7013 -1 J-7273 -7 J-5586 

Clutch Spring Compressor 
Transmission Band Installing Clip 
Slide Hammer Assembly 
Slide Hammer Adapter 
Transmission Access Cap Remover 
Planet Carrier Bushing Installer 
Case Bushing Remover & Installer 
Planet Carrier Bushing Remover 
Flywheel Housing Alignment Set 
Snap Ring Pliers 
Stator Installer 
Reaction Flange Shaft Bushing Installer 
Puller 
Converter Cover Clearance Gauge 

J ·6964 1 

J·6965 

J-5913 

J-6964-1&3 
J-6965 
J-7009 
J-7009-6 
J -7013-1 
J-7068 
J-7273-7 

.J-8001 
J-8864 
J-10167-3 

SPECIAL TOOLS 5-67 

J·5913 

J-2619 

J· 5816 -01 

J -10"167 · 3 J-2619 - 4 

Front Stator Blade Carrier 
Bushing Installer 
Front Pump Oil Seal Installer 
Front Oil Pump Seal Remover 
Transmission Holding Fixture 
Transmission Holding Fixture Adapters 
Driver Handle 
3 Gauge Pressure Gauge Set 
Rear Bushing Remover and Installer 
(Part of J -72 73. Triple Turbine 
Bushing Service Set.) 
Dial Indicator Set 
Transmission Seal Installer 
Palm Grip Clutch Head Screw Driver 

Figure 5-135-Twin Turbine Transmission Special Tools 
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