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AUTOMATIC TRANSMISSION SERVICE GROUP
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ATIC TRANSMISSION SERVICE

INTRODUCTION
BORG/WARNER MODEL 65/66

WOV

This manual provides information on the teardown assembly and hydraulic operation of the
model 65/66 transmissions found in the Jaguar, BMW, and Peugeot models. A section on
trouble shooting and diagnosis has also been included.

The information and part numbers contained in this
booklet have been carefully compiled from industry
sources known for their reliability, but ATSG does not
guarantee its accuracy.

ROBERT D. CHERRNAY DALE ENGLAND
TECHNICAL DIRECTOR FIELD SERVICE CONSULTANT
FRANK MIETUS WAYNE COLONNA
TECHNICAL CONSULTANT TECHNICAL CONSULTANT
WELDON BARNETT ED KRUSE
TECHNICAL CONSULTANT LAY OUT

AUTOMATIC TRANSMISSION SERVICE GROUP
9200 SOUTH DADELAND BLVD.
SUITE 720
MIAMI, FLORIDA 33156
(305) 661-4161
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Torque Convertor
The torque convertor is nothing more than a means of
transferring power from the engine to transmission and is, in
effect, an automatic clutch. It comprises three main
elements: impeller (pump), stator mounted on a one-way
elutch and turbine. |
The impeller, driven by the engine, picks up oil and throws
it to the turbine which drives the transmission. The stator
is mounted in between the impeller and turbine on a one-way
c clutch. The stator's function is to redirect the o0il coming
E% from the turbine so that it reenters the impeller in the same
ég direction as the impeller is rotating until 'lock-up' 1is
5% achieved at which time the stator freewheels on the one-way
%% clutch.
O
o
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STATOR

AUTOMATIC TRANSMISSION SERVICE GRoUP
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ILLUSTRATE

If the stator one-way clutch slips, o011l will enter the

impeller in the wrong direction. The symptom 1is poor
acceleration. If the stator seizes, oil cannot kick the
stator aside, failing to achieve 'lock-up'. The symptom is.

loss of top end speed.

CLUTCH AND BAND APPLICATION IN VARIOUS GEAR POSITIONS

“_ _“7|L| i. /ONE'WAY CLUTCH

: s
[ ——]
= | =5
- CLUTCH | —
= —
{
!
FRONT CLUTCH

rc | Rc | FB | rB [V
1 (first gear) ® o
D (first gear) o _ ®
2 &D (sec, gear) ® ®
D (third gear) ® ®
R (reverse gear) ® ®
*P (park) @

* When engine running

AUTOMATIC TRANSMISSION SERVICE GROUP
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MECHANICAL POWER FLOW

NEUTRAL AND PARK
In NEUTRAL the FRONT and REAR clutches are OFF and no power

is transmitted from the convertor to the gear set. The FRONT

‘and REAR bands are also released. In PARK the REAR servo

circuit 1is pressurized while the engine is running so that

the REAR band is applied.

FIRST GEAR 'D' SELECTED

The FRONT clutch is APPLIED connecting the CONVERTOR to
primary sun gear. The  ONE-WAY CLUTCH 1is 1in operation
preventing the PLANET CARRIER from rotating anticlockwise.

When the vehicle is coasting, the ONE-WAY CLUTCH overruns and

the gear set freewheels.

APPLIED

ONE-WAY CLUTCH

FRONT CLUTCH

AUTOMATIC TRANSMISSION SERVICE GROUP
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FIRST GEAR '1' SELECTED

The FRONT clutch is APPLIED connecting CONVERTOR to PRIMARY
SUN GEAR. The REAR BAND is APPLIED holding the planet
carrier stationary. Planet pinions drive RING GEAR and
SECONDARY SUN GEAR rotates FREELY in the opposite direction

to the PRIMARY SUN GEAR.

APPLIED  REAR BAND

FRONT CLUTCH

SECOND GEAR 'D', '2' OR '1' SELECTED

Again the FRONT CLUTCH is APPLIED connecting convertor to
PRIMARY SUN GEAR. The FRONT BAND is APPLIED holding the
SECONDARY SUN GEAR stationary. Combined rotation of planet

pinions and carrier drive the ring gear.

APPLIED
FRONT BAND

FRONT CLUTCH

I ﬂﬁl!’,f
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THIRD GEAR 'D' SELECTED
Again the FRONT CLUTCH is APPLIED connecting convertor to
PRIMARY SUN GEAR. The REAR CLUTCH is APPLIED connecting the
convertor also to the SECONDARY SUN GEAR, thus Tlocking both
sun gears together and the gear set rotates as a unit
providing a 1:1 ratio.
APPLIED
REAR CLUTCH
FRONT CLUTCH
=
o
Q
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@©
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c
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G REVERSE GEAR 'R' SELECTED
O
O The REAR CLUTCH is APPLIED connecting convertor to SECONDARY
al

SUN GEAR. The REAR BAND is APPLIED holding planet carrier
stationary. Planet pinions drive RING GEAR in an opposite

direction to engine rotation.
APPLIED
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TRANSMISSION ASSEMBLY

DISMANTLE TRANSMISSION

1. Remove torque convertor housing.

2. Invert transmission.

3. Position selector 1lever in "P" (Park).

(Turn shaft clockwise.)

4, Remove bolts and spring washers securing
0il pan to transmission case. Lift off oil
pan; remove and discard gasket.

5. Remove magnet from valve block.

6. Remove speedometer driven gear housing
together with driven gear; remove and discard
'0' ring.

7. Remove bolt and plain washer securing
output flange; withdraw flange.

8. Note fitted position of bolts, stud bolts
and spacers. Remove bolts, stud bolts, plain
washers and spacers securing rear extension
housing to transmission case.

9. Withdraw rear extension housing, remove
gasket.

10. S1ide speedometer drive gear off output

shaft.

AUTOMATIC TRANSMISSION SERVICE GROUP
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OUTPUT FLANGE
P

O

SPEEDO DRIVEN GEAR

SELECTOR
LEVER

11. Note fitted positions of oil tubes and
using a suitable screwdriver, carefully leve.
tubes, with the exception of tube (convertor
to cooler), out of transmission and governor
tubes.

12. Remove bolts and spring washers securing
valve block noting that shortest bolt is
fitted at front of valve block.

13. Disconnect kickdown cable from cam. Lift
off valve block taking care that manual valve

is not displaced.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SERVO FEED REAR

_ SERVO FEED REAR

CONVERTOR TO COOLER

[o
AN \ REAR CLUTCH FEED
FRONT SERVO APPLY

FRONT SERVO RELEASE

14, Carefully lever o0il cooler tube from
transmission.

15. Remove bolts retaining oil tube retaining
plate; withdraw plate.

16. Withdraw pump inlet tube; remove and
discard '0' ring.

17. Withdraw pump outlet pipe.

18. Withdraw convertor feed tube.

PUMP SUCTION

PUMP FEED

CONVERTOR RETURN

AUTOMATIC TRANSMISSION SERVICE GROUP
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19. Check gear train end float.

20. Scribe alignment marks on transmission
case and oil pump.

21. Remove bolts and wave washers securing
0il pump to transmission case.

22. Withdraw oil pump. Remove plug and
spring washer securing governor on output
shaft.

23. Note fitted position of governor; slide
governor off output shaft.

24. Carefully lever governor feed tube,
governor return tube and lubrication tube out
of transmission case.

25. Slacken Tocknut and unscrew front brake
band adjuster screw; recover brake band strut.
26. Slacken Tlocknut and unscrew rear brake

band adjuster screw; recover brake band strut.

AUTOMATIC TRANSMIIESION SERVICE GROUP
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BAND ADJUST-
MENT SCREW

27.

Technical Service Information

Withdraw front clutch assembly together

with imput shaft.

28.

Remove steel backing washer and bronze

thrust washer.

29.

Withdraw rear clutch assembly complete

with primary sun gear.

AUTOMATIC TRANSMISSION SERVICE GROUP
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30. Note fitted position of front brake band;
compress and withdraw brake band and strut.
31. Remove bolts and lockwashers securing
center supbort.

32. Push output shaft forwards to displace
center support and sun gear assembly.

33. Withdraw center support and sun gear
assembly from transmission case.

34. Separate center support from sun gear
assembly.

35. Note fitted position of rear brake band;
compress and withdraw brake band and strut.

36. Withdraw output shaft and ring gear

assembly and thrust washer.
PLANET GEARS REAR BRAKE

INPUT SHAFT & f
FORWARD CLUICH

l ' PRIMARY SUN GEAR

REAR CLUTCH & SECONDARY SUN GEAR

AUTOMATIC TRANSMISSION SERVICE GROUP
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Remove bolts securing front servo to
transmission case. Withdraw front servo,
rod and spring; remove and discard

Scribe alignment marks on rear servo and
transmission case.

Remove bolts securing rear serve to
transmission  case. Withdraw rear servo

together with operating rod and spring.

Inspect park mechanism.

FRONT SERVO HOUSING

REAR SERVO HOUSING

AUTOMATIC TRANSMISSION SERVICE GROUP
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TORSION SPRING

IF IT IS FOUND NECESSARY TO DISMANTLE PARKING
PAWL ASSEMBLY, PROCEED AS FOLLOWS:

1. Note fitted position of parking paw1
torsion spring.

2. Withdraw parking pawl pivot pin; collect
pawl and torsion spring.

3. Release clip locating manual valve lever.
4, Withdraw pin Tocating manual valve lever.
5. Withdraw detent shaft, collect manual
valve lever, spacer and plain washers; remove
and discard ‘0! ring and oil seal.
6. Release parking brake rod assembly from
parking pawl.

7. Note fitted position of parking brake rod
operating lever and torsion spring, release
spring from lever.

8. Using suitable punch, drive out operating

lever pivot pin; withdraw lever and spring.

AUTOMATIC TRANSMISSION SERVICE GROUP
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IF IT IS FOUND NECESSARY TO REMOVE KICKDOWN

CABLE ASSEMBLY, PROCEED AS FOLLOWS:

1. Using Service Tool CBW .62 compress lugs

of cable retaining plug.

2. Withdraw kickdown cable assembly; remove
and discard '0' ring.

CAUTION: It is not possible to remove
retaining plug from kickdown cable assembly

and if Tugs are broken, cable assembly must be

replaced.

AUTOMATIC TRANSMISSION SERVICE GROUP
17


https://procarmanuals.com

Technical Service Information

P4nT1sc

wod'sjenuente)dold

AUTOMATIC TRANSMISSION SERVICE GROUP

18


https://procarmanuals.com

ProCarManuals.com

v [LE]S

PLANET CARRIER

CAUTION: No overhaul of planet carrier is
possible. In event of any of the following
defects being discovered, plant carrier

assembly must be replaced.

Inspection

1. Check gear teeth for chipping or scoring,
1ight scoring may be disregarded.

2. Check that end float of gears 1is not
excessive and that gears turn smoothly when
spun by hand.

3. Check bush for scores or evidence of metal

transfer.

Technical Service Information

AUTOMATIC TRANSMISSION SERVICE GROUP
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ONE-WAY CLUTCH

CAUTION: No overhaul of one-way clutch is
possible. In the event of any of the
following defects being discovered, one-way

clutch must be replaced.

Dismantle
1. Note fitted position of one-way clutch.

2. Withdraw clutch from planet carrier.

Inspection
3. Check faces for scoring or discoloration.
4, Check sprag faces for flat spots

indicating wear.

Reassemble
5. Push one-way clutch into planet carrier,
ensure that 1ip faces outwards and that clutch

is fully seated in recess.

REAR DRUM

ONE-WAY CLUTCH

AUTOMATIC TRANSMISSION SERVICE GROUP
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PRIMARY SUN GEAR SHAFT

Inspection

1.

Check drillings in shaft for obstruction;

clear with compressed air only.

2. Check splines, sealing ring grooves and
gear teeth for burrs or signs of damage;
replace if damaged. Minor burrs may be

removed with a very fine abrasive.

3.

Examine large and small needle roller

bearing; replace if either show signs of wear

or damage. NOTE: Some applications include a

lubrication valve in the shaft - Jaguar XJé6

does.

REAR CLUTCH

Dismantle

1.

Place rear clutch assembly over central

spindle of clutch spring compressor CWG .37,

secondary sun gear down.

2.

Fit spring compressor CBW .37A over

spindle.

AUTOMATIC TRANSMISSION SERVICE GROUP
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3. Compress spring and remove snap ring.
4. Slowly release pressure and remove
compressor.

5. Remove retainer and spring.

6. Remove snap ring retaining pressure plate.

.7. Remove pressure plate.

8. Remave 1inner and outer clutch plates.
NOTE: Five outer and five inner clutch plates
are fitted to Jaguar XJ6s.

9. Remove piston by applying air pressure to

supply hole in clutch housing pedestal.

REAR CLUTCH

AUTOMATIC TRANSMISSION SERVICE GROUP
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Inspection

10. Check <clutch drum and bearing

for scores or burrs;

P P4nT15G Technical Service Information

replace drum if damaged.

11. Check fluid passages for

clear passages with

12. Inspect piston
operation.

13. Check clutch

compressed air

check valve

release

distortion; replace if distorted.

ProCarManuals.com

abrasive.

of metal transfer.

must be replaced.

15. Check that coning on

burrs; replace if damaged.

housing for signs of wear,

14. Check inner clutch plates for
and that facings are undamaged.
2 outer
plates is not less than .005 in.
16. Check outer clutch plates for scores or
Minor scores

burrs may be removed with a very

17. Check needle bearings and bush in clutch

scores or evidence

If damaged,

AUTOMATIC TRANSMISSION SERVICE GROUP
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END PLATE

PLATES

PISTON

PISTON SEAL

SSaul; J REAR CLUTCH

\& __~METAL PLATE

AUTOMATIC TRANSMISSION SERVICE GROUP
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Reassemble
18. Smear new piston seal with petroleum

jelly and fit to piston.

19. Position rear clutch piston replacer tool
CBW.41A in clutch drum.

20. Lubricate piston and replacer tool with
clean transmission fluid.

21. Install piston; remove tool.

22. Reverse operations 1 to 8.

CAUTION: Outer clutch plates must be
assembled with cones facing in same direction.
23. Smear large needle bearing with petroleum
jelly and position it on output end of primary

sun gear shaft.

24. Position backing washer, flange leading

in planet carrier.

25. Insert primary sun gear shaft in planet
carrier; fit new fibre sealing ring on output
end of shaft.

26. Position center support in planet
carrier.

27. Smear small needle roller bearing with
petroleum jelly and position it on primary sun
gear shaft.

28. Position rear clutch assembly on primary
sun gear shaft; fit new sintered sealing rings
on imput end of shaft. Ensure gaps in sealing

rings are staggered.

AUTOMATIC TRANSMISSION SERVICE GROUP

25

Technical Service Information


https://procarmanuals.com

ProCarManuals.com

P4RTSG

Technical Service Information

CAUTION: Do not remove rear clutch assembly
and primary sun gear shaft from planet

carrier.

PISTON

REAR CLUTCH

AUTOMATIC TRANSMIZSGSION SERVICE GROUP
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FRONT CLUTCH

Dismantle

1. Remove snap ring and withdraw input shaft.
2. Remove bronze thrust washer.

3. Remove clutch hub.

4. Remove inner and outer clutch plates and
ring gear.

NOTE: Four outer and five inner clutch plates

are fitted on Jaguar XJ6.

] v%‘"ﬂl)

-
St

AUTOMATIC TRANSMISSION SERVICE GROUP
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5. Remove snap ring and diaphram.
6. Remove piston by applying air pressure to
supply hole in clutch housing pedestal.

7. Removevp1ain and belleville washers.

Inspection

8. Check clutch drum and bearing surfaces for
scores or burrs; replace drum if damaged.
9. Check fluid passages for obstuction; clear

passages with compressed air only.

10. Inspect piston check valve for free
operation.
11. Check clutch release diaphram for cracks

or distortion; replace if damaged.

12. Check inner clutch plates for flatness
and that facings are undamaged.

NOTE: There 1is no coning on clutch plates.
13. Check outer clutch plates for flatness,
scores or burrs; replace if damaged. Minor
scores or burrs may be removed with a very
fine abrasive.

14. Check bush in input shaft for scores or
evidence of metal transfer. If damaged, input

shaft must be replaced.

AUTOMATIC TRANSMISSION SERVICE GROUP
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CHECK VALVE -

:;;;;;> INPUT SHAFT
WASHER
-
CENTER HUB

(;\\5_-_"’;> PLATE & DISCS

BELLEVILLE WASHER

@ -PISTON

PISTON SEAL
TTR

FRONT CLUTCH DRUM

AUTOMATIC TRANSMIZSQSION SERVICE GROUP


https://procarmanuals.com

!

P4nTsc Technical Service Information

15. Smear new O0' ring with petroleum jelly
and fit to piston.

16. Position plain and belleville washers in
piston, retain washers with a smear of
petroleum jelly.

17. Soak new oil seal in clean transmission
fluid and insert in piston.

NOTE: Open end of seal faces outwards.
18. Position front clutch piston replacer
tool CBW .42A in clutch drum.

19. Lubricate piston and repalcer tool with
clean transmission fluid.

20. Install piston; remove tool.

ProCarManuals.com

PISTON

FRONT CLUTCH

AUTOMATIC TRANSMISSION SERVICE GROUP
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21. Fit release diaphram.

22. Fit snap ring; ensuring ring s
correctly seated in groove.

23. Fit steel backing wsher and new bronze
thrust washer on primary sun gear shaft;
ensure backing washer is seated correctly.
24. Ensure gaps 1in sealing rings on input
end of primary sun gear shaft are staggered.
25. Check to ensure that teeth of rear clutch
inner plates are in alignment.

26. Carefully lower front clutch hub and
piston assembly over shaft and into rear

clutch.

AUTOMATIC TRANSMISSION SERVICE GROUP
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NOTE:

rear

moved

27.
28.

Technical Service Information

To facilitate engagement of gear with
clutch plates, front clutch should be

backwards and forwards slightly.

Fit end plate.

Position inner and outer clutch plates in

clutch drum.

NOTE:

For identification purposes, two pairs

of teeth at 180 have been omitted on outer

clutch plates.

29.

Check to ensure that teeth of inner

clutch plates are in alignment.

30.

Fit clutch hub; ensure hub fully engages

all clutch plates.

31.

Position new bronze thrust washer in

recess in clutch hub.

32.

Fit input shaft and snap ring; ensure

snap ring is correctly seated in groove.

CAUTION: On no account should front and rear

clutch

assemblies be separated as damage to

sealing rings on primary sun gear shaft will

result.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SNAP RING

TURBINE SHAFT

CLUTCH HUB

INNER PIATE

OUTER PLATE

DIAPHRAGM

AUTOMATIC TRANSMISSION SERVICE GROUP
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OIL PUMP

Dismantie

1. Remove bolts, screw and spring washers
securing pump adaptor to pump body.

2. Hold pump body and using a hide mallet,
gently tap convertor tube.

CAUTION: Take care that gears are not
displaced when adaptor and body separate.
3.  Mark mating surfaces of gears with die
marker, DO NOT use a punch or scriber.
4. Remove gears from pump body.

5. Remove and discard 0' ring and oil seal.
6. Check bearing surfaces, gears, splines and
bushes for damage or wear. Should any
component show signs of damage, etc., oil pump

assembly must be renewed.

Reassemble

7. Soak new o0il seal in clean transmission

fluid and

R’
FRONT SEAL CONVERTOR SUPPORT

HOUSING GEARS

AUTOMATIC TRANSMISSION SERVICE GROUP
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press carefully into pump body; ensure seal is
squarely seated.

8. Soak new 0' ring in clean transmission
fluid and positon in groove in periphery of
pump body.

9. Reverse operations 1 to 4 ensuring
reference marks on gears, adaptor and body are
in alinment.

10. Progressively tighten bolts to a torque

of 2.5 Tb. ft.

FRONT SERVO

Dismantle

1. Remove piston return spring.

2. Withdraw piston from servo body; remove

and discard 0' rings.

Inspection

3. Check return spring for distortion;
replace if necessary. Check fluid passage for
obstruction; clear passage with compressed air
only. PISTON

PISTON
RING

HOUSING

SPRING
SEALING RINGS

AUTOMATIC TRANSMISSION SERVICE GROUP
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Reassemble

4. Reverse operations 1 and 2; coat new 'O’

rings with petroleum jelly prior to fitting.

REAR SERVO

Dismantle

1. Withdraw piston from servo body; remove

and discard 0' rings.
PISTON HOUSING

PISTON RING

SPRING PISTON RING

Inspection

2. Check return spring for distortion,
replace if necessary.
3. Check fluid passages for obstruction;

clear passages with compressed air only.

Reassemble

4. Reverse operation 1; coat new Q' rings

with petroleum jelly prior to fitting.

AUTOMATIC TRANSMISSION SERVICE GROUP
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GOVERNOR

Dismantle

1. Depress governor weight stem to expose
E-CLIP.

2. Remove E-CLIP and weight, discard E-CLIP.
3. Withdraw stem, spring and valve from

governor body.

GOVERNOR WEIGHT

%——- CLIP

Tnspection

4. Check all components for signs of damage
and additionally, check spring for distortion.
In the event of any component being found
unsatisfactory, governor assembly must be

renewed.

GOVERNOR VALVE

GOVERNOR -WEIGHT STEM

AUTOMATIC TRANSMISSION SERVICE GROUP
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Reassemble

5. Reverse operations 1 to 3; wuse a new E-
CLIP.

6. Check weight stem for free movement.

CAUTION: If weight stem shows signs of

s$ticking, governor assembly must be replaced.

BRAKE BANDS

Inspection

1. Check front and rear brake bands for
damage or distortion.

2. Check linings for eneven or excess wear.
CAUTION: Bands must be replaced if any of the
defects detailed above are apparent or if

doubt exists as to their condition.

OUTPUT SHAFT AND RING GEAR

Dismantle

1. Remove and discard sealing rings from
output shaft.

2. Remove shap ring retaining output shaft;

withdraw shaft.
Inspection

3. Check drillings in output shaft for

obstruction; clear with compressed air only.

AUTOMATIC TRANSMggSION SERVICE GROUP
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4. Check splines, sealing ring grooves and
gear teeth for burrs or signs of damage;
replace 1if damaged. Minor burrs may be
removed with a very fine abrasive.
5. Check bush for scores or evidence of metal
transfer. Should damage be evident, output

shaft must be replaced.

Reassemble
6. Reverse operations 1 and 2.
CAUTION: Ensure gaps in sealing rings are

staggered.

4 =

OUT
__-OUTPUT SHAFT

="

o o

A

AUTOMATIC TRANSMISSION SERVICE GROUP
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GEAR CASE

Inspection

1. Remove o031l cooler return union together
with noh-return valve assembly (if fitted).
2. By means of a piece of thin wire, check
operation of ball valve. Valve should operate
smoothly and seat fully. Check bush in gear
case for scores, burrs or transfer of metal.
NOTE: Smear threads of union with Loctite

Grade AV before refitting.

(o {{{{{{((@m | wov-reTURN VALVE

AUTOMATIC TRANSMLISSION SERVICE GROUP
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TRANSMISSION ASSEMBLY
Reassemble
1. If kickdown cable was removed, smear new
"0' ring with petroleum jelly; position ~0'
ring on retaining plug.
2. Pass cable into gear case and push
retaining plug fully home. Ensure lugs of
retaining plug are correctly located in gear
case.
3. Smear Tlarge bronze thrust washer with
petroleum jelly and position thrust waser,
lugs 1eading, in gear case. Ensure lugs on
thrust washer are located on gear case.
4. Fit output shaft and ring gear assembly
taking care that thrust washer 1is not
displaced.
5. Position rear brake band in gear case.
6. Fit planet carrier and center support
ensuring center support holes are correctly
aligned.
7. Position front brake band in gear case.
8. Hold front and rear clutch assemblies
firmly together and enter assembly into gear
case through front aperture.
CAUTION: On  no account allow clutch
assemblies to separate as this will cause
damage to sealing rings on primary sun gear

shaft.

AUTOMATIC TRANSMIISSION SERVICE GROUP
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OUTPUT SHAFT

Position new bronze thrust washer on oil pump;

ensure that lugs on washer face towards pump.

AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

M

‘ e
N

INPUT SHAFT THRUST WASHER

FRONT PUMP

This thrust washer is selective and

determines amount of gear train end float.

Two thrust washers of different thickness are

available. Select one which will give 008" -

029" clearance.

10.

Smear new oil pump gasket with grease,

position gasket on oil pump.

11.

Fit oil pump ensuring that stator tube is

not displaced. DO NOT tighten oil pump

securing bolts at this stage. Align marks.

12.

tube;

Position new 'O' ring on oil pump inlet

smear '0' ring with clean transmission

fluid.

13.

Fit oil pump inlet and outlet tubes; also

convertor feed tube. Ensure tubes are

correctly seated.
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14.

15.

16.

tube

Technical Service Information

Fit o011 tube retaining plate; tighten

bolts to a torque of 1.75 1bs. ft.

Tighten o011 pump securing bolts by

diagonal selection to a torque of 19 1bs. ft.

Fit governor feed tube, governor return

and Tlubrication tube into transmission

case; ensure tubes are correctly seated.
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CAUTION: Do not use undue force when pushing
tubes into oil holes.

17. Slide governor onto output shaft, fit
plug and spring washer, ensure plug enters

BLIND hole in output shaft. Tighten plug to

16.5 1bs. ft.
18. Slide speedometer drive gear onto output
shaft.

19. Coat new o0il seal with clean transmission
fluid; press seal into recess in extension
case. Ensure seal is correctly seated.
20. Smear new extension case gasket with
grease; position gasket on extension case
ensuring holes in gasket and case are in
alignment.

21. Fit extension case ensuring that splines
of output shaft do not damage oil seal  and
that extension case does not foul oil pipes.
22. Fit bolts, stud bolts, washers and
spacers. Tighten bolts by diagonal selection
to a torque of 42.5 1bs. ft.
23. Slide output flange onto output shaft;
fit plain washer and nut. Do not tighten nut

at this stage.
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LEVER

OR’ —~—Eg§

Technical Service Information

OUTPUT FLANGE

CASE

o —"

:

24. Move selector lever until parking pawl

V)

engages with ring gear.

25. Tighten output flange securing bolt to a
torque of 35 - 50 1bs. ft.

26. Assemble end float gauge CBW .33 to gear

case with stylus contacting end of input

shaft.
27. Insert a suitable Tever between front
clutch and front of gear case. Ease gear

train to rear of gear case and zero end float
gauge.
28. Insert lever between ring gear and rear

clutch; ease gear train to front of gear case.
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29. Note reading on gauge which should be

between .008" and .029". \ \\;:l;;;;

CAUTION: If end float exceeds .029", reverse
operations 17 to 25 and 9 to 15. Fit
alternative thrust washer and repeat
operations 9 to 15 and 17 to 25.
30. Remove end float gauge.

31. Smear new '0' ring with petroleum jelly,
position 'O' ring in groove in speedometer

driven gear shaft.
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32. Fit speedometer driven gear; ensure

driven gear meshes with drive gear; do not

i &

33. Smear new front servo gasket with grease;

overtighten securing bolts.

position gasket on servo body.
3.  Fit front servo, spring and strut.
Tighten bolts by diagonal selection to a

torque of 19 1bs. ft.
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35. Screw in front brake band adjusting screw
until contact is made with brake band. Do no

tighten locknut at this stage.

\ eSO o=sr
el O

FRONT BRAKE ADJUSTING
BAND STRUT SCREW
36. Smear new 'O' rings with <clean
transmission o0il; position '0' rings in rear

servo body oil holes.

37. Smear new rear servo gasket with grease,
position gasket on servo body.
38. Position servo operating rod and spring
in servo.

39, Fit servo assembly ensuring that
operating rod is located in detent in
operating lever. Do not tighten securing

bolts at this stage.
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40.

Technical Service Information

REAR SERVO
HOUSING

SPRING

Position rear brake band strut in gear

case; ensure brake band is correctly

positioned.

41.

Screw in rear brake band adjusting screw

until contact is made with brake band. Do not

over tighten locknut at this stage.

42.

Tighten rear servo securing bolts by

diagonal selection to a torque of 19 1bs. ft.

43.

Fit tube (convertor to cooler). Do not

use undue force.
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VALVE BODY SERVICE

NOTE: Whenever it is necessary to perform any service to the
valve body, exceptional cleanliness should be adhered to
throughout. Never use a gasket or sealing compound on any
surface in the valve body (except strainer). Adhere stictly
to torque settings where indicated.

1. DOWNSHIFT VALVE CAM ASSEMBLY

Remove 2 screws and 1ift away cam assembly and valve.
2. REMOVE STRAINER

4 screws

3. REMOVE DETENT SPRING AND ROLLER

1 screw. Note spacer under spring.

4. UPPER VALVE BODY

Remove (4 screws) from top. Remove (6 screws) from below.
5. OIL TUBE COLLECTOR

Remove from below (8 screws). Tube location is fitted near
to manual valve.

6. GOVERNOR LINE PLATE

Remove from top (4 screws) - note lengths.

7. SEPARATE COMPONENTS

Remove separator plate, convertor check valve and manual
control valve.

8. DOWNSHIFT AND THROTTLE VALVE

Remove throttle valve stop and throttle valve return spring.
Withdraw downshift and throttle valves. Remove throttle

valve spring.
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Throttle valve fits in with large land towards downshift
valve.

9. MODULATOR VAVLE

Remove the following parts from the large bore at side of
lower valve body:

Dowel Pin - Modulator Valve

Plug - Modulator

Valve - Modulator (Large Land Faces Plug)

Spacer - Modulator Valve

Spring - Modulator Valve

10. SERVO ORIFICE CONTROL VALVE

Remove the following from the small bore at side of Tower
valve Body:

Stop - Orifice Control Valve

Spring - Servo Orifice Control Valve

Valve - (Open End Faces Spring)

11. PRIMARY AND SECONDARY REGULATOR VALVES

From manual valve side of lower valve body remove (3 spring
loaded screws) lower body end plate, primary regulator valve
spring, primary regulator valve sleeve, primary regulator
valve, secondary regulator vavle spring and secondary
regulator valve spring.

12. SHIFT VALVES

Remove the following from the upper portion of valve body (6
spring loaded screws):

Upper Body End Plate - Front

Upper Body End Plate - Rear

Remove from rear end of body:
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2 - 3 Shift Valve
Spring 2 - 3 Shift Valve - Inner
1 - 2 Shift Valve (Large Land Faces End Plate)

Remove from front end of body:
Plunger 2 - 3 Shift Valve
Spring 1 - 2 Shift Valve

Plunger 1- 2 Shift Valve (Open End Faces Spring)

Valve body is now dismantled for inspection. All parts,
including valve blocks, should be thoroughly cleaned with

proper solution and examined for wear. Any part thought to

be the least suspect should be replaced.

Reassembly is reverse of dismantling procedures.

AUTOMATIC TRANSMISSION SERVICE GROUP
53


https://procarmanuals.com

g
3 . 3
5 3 2 2
s & E 3
o 55
2 He 3 g
e} 0 J
] e
o~
[aa]

2-
1-

THROTTLE

VALVE

Technical Service Information

(Transparency i 21)

v LS

wod'sjenuente)dold

CHECK VALVE

SERVO
ORIFICE CONTROL

Page 52 of 78

MODULATOR VALVE

AUTOMATIC TRANSMISSION SERVICE GROUP


https://procarmanuals.com

ProCarManuals.com

v [1e

Technical Service Information

HYDRAULIC SYSTEM
VALVE OPERATION AND FUNCTION
PRIMARY REGULATOR VALVE
Receives fluid under pressure from the pump and directs it to
the manual valve and throttle valve at a pressure which

varies with accelerator position and vehicle speed.

SECONDARY REGULATOR VALVE
Controls the pressure at which fluid is delivered to the
torque convertor and (as a lubricant) to the gear train in

the transmission case.

DOWNSHIFT VALVE AND THROTTLE VALVE

These valves are piston type valves arranged in tandem with a
spring between them. The downshift valve is operated by a
cable and cam from the carburetor throttle Tlever and
compresses the spring which in turn moves the throttle valve

against the opposition of a return spring.

SHIFT CONTROL VALVES

These valves respond to spring forces, throttle pressure,
governor pressure and line pressure. Their movement opens
and closes ports which control the flow of fluid to and from
the pistons and servos which apply and release the clutches
and brake bands.

MANUAL CONTROL VALVE

Directs fluid at line pressure to and from other valves and

components according to the position of the gear selector.
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SERVO ORIFICE CONTROL VALVE

A spring loaded shuttle valve in the front servo releases
circuit. It controls the rate of release by directing fluid
through an orifice at higher governor pressure and bypassing
the orifice at low governor pressure.

MODULATOR PLUG AND VALVE

The plug is a regulating valve that reduces throttle pressure
by a fixed amount and directs the modulated pressure to the
primary regulator valve. Along with this function, the stall
pressure is also controlled.

GOVERNOR VERSUS THROTTLE PRESSURE

Controls shift points - Throttle position versus road speed.
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NEUTRAL

With the engine running the FRONT PUMP oil from the sump and
supplies o0il to the primary regulator valve which regulates
LINE PRESSURE. Spill from the primary regulator supplies the
torque convertor and lubrication requirements. This supply

is regulated by the secondary regulator valve.

The line pressure supplied to the manual and throttle valves,
is blocked by lands on the valves so that neither governor,

clutches or bands are applied.
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( e A = FRONT
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PARK

Coupled to the manual valve operating lever is Tlinkage
incorporating a pawl. Movement of this lever to the PARK
position engages the pawl with the toothed ring gear, which
locks the output shaft to the transmission case. The rear’
band is applied by line pressure, but as both front and rear
clutches are not applied and the park pawl is engaged, drive

is not possible.
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LATOR VALVE
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DRIVE 'D' (FIRST GEAR)

Throttle pressure is applied to the spring end of the primary
regulator valve. When the throttle valve is in the full
throttle position, the modulator valve plug applies regulated
throttle pressure to the other end of the primary regulator

valve, thereby controlling shift quality.

The manual valve directs line pressure to apply the front
clutch, thereby enabling the vehicle to move off in first
gear. The manual valve also directs 1ine pressure to the
governor feed and 1 - 2, 2 - 3 shift valves ready for upward
gear shifts. As the vehicle speed increases, governor
pressure is directed to the opposite ends of the 2 - 3 shift
valve, 1 - 2 shift valve, modulator valve and aiso to the
servo orifice control valve ready to oppose throttle

pressure.
REAR
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DRIVE 'D' (SECOND GEAR)

Pressure control by the primary regulator valve functions as
described in 'D' (first gear).

the 1 - 2

When governor pressure exceeds throttle pressure,

shift valve moves and directs line pressure to the front

servo which applies the front band. As the front clutch is

applied, the transmission operates in second gear.

When the downshift valve is in the forced throttle (kickdown)
position, forced throttle pressure acts upon the 1 - 2 and 2

- 3 shift valve, thereby delaying upshift or, 1if governor

pressure is low, causes a 2 - 1 downshift.
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ORIVE 'D' (THIRD GEAR)

Line pressure control by primary regulator valve functions as
described in 'D' (first gear). 2 - 3 shift occurs early at
light throttle or late at full throttle depending upon
pressure balance between governor and throttle pressures.
When governor pressure exceeds throttle pressure, 2 - 3 shift
valve directs 1line pressure to rear clutch and also to
RELEASE side of front servo via servo orifice control valve.
This pressure, being higher than that acting upon ‘apply'
side, causes the front servo to release front band.

The timed relationship between rear clutch 'apply’ and front
servo 'release' is dependent on governor pressure which in
turn is controlled by engine speed. A high governor pressure
closes servo orifice control valve thereby directing front
servo 'release' fliuid through a restrictor, thus delaying

front servo release in relation to rear clutch 'apply'.
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'2" (LOW GEAR)

Line pressure control by primary regulator valve functions as
described in 'D' (first gear). Front clutch is applied, but
as engline speed is low, governor pressure causes 1 - 2 shift

valve to remain closed, thereby blocking feed from modulator:

‘valve.
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'2' (SECOND GEAR)
Front clutch is still applied and as engine speed increases,
governor pressure rises and moves 1 - 2 shift valve. This

allows pressure from modulator valve to apply front servo.
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'1' (LOW GEAR)
Line pressure control by primary regulator valve functions as

described in 'D' (first gear).

Manual valve directs line pressure to front clutch, governor
feed and 1 - 2 shift valve. Pressure is also directed to
enlarged end of 1 - 2 shift valve so that opposing governor
pressure and line pressure hydraulically 'locks' the valve.

Rear servo is also applied and no upshifts can occur.
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'1' (SECOND GEAR)

When the selector lever is moved to position 'l' at speed,
the rear servo is released and a downshift from high to
intermediate gear occurs. As governor pressure has operated
1- 2 shift valve, line pressure which was blocked from rear
servo, is directed to 'apply' side of front servo. A further

downshift to low gears occurs when vehicle speed falls

sufficiently.
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'R' (REVERSE)

Throttle pressure applied to spring end of primary regulator
valve increases line pressure proportionally to engine
output. Manual valve directs line pressure through 1 - 2
shift valve to apply rear servo and through 2 - 3 shift valve -

to release front servo and apply rear clutch.
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44 Position valve block in transmission
case, ensure that spigot on detent lever is
located in groove in manual valve and that
valve body fits on oil tubes.

45. Fit oil tubes. Do not use undue force
when fitting tubes.

46. Fit valve block securing bolts noting
that shortest bolt is fitted at front of valve
block.

47. Tighten valve block securing bolts to a
torque of 6.75 1bs. ft.

48. Connect kickdown cable to cam.

49, Position magnet on valve block in
position shown.

50. Smear new oil pan gasket with grease;
position gasket on gear case.

51. Fit o0il pan; tighten bolts by diagonal

selection to a torque of 5.75 Tbs. ft.
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REAR BAND ADJUSTING SCREW

KICKDOWN CAM

MANUAL VALVE
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MAINTENANCE AND ADJUSTMENT PROCEDURE
CHECKING FLUID LEVEL
When checking fluid Tevel or topping up, extreme care must be
taken to prevent the entry of dust or other matter into the
transmission filler tube.
Checking fluid level should be carried out with the vehicle
on a level surface. The procedure is then as follows:
1. With foot-brake and hand-brake firmly applied, run engine
for several minutes passing selector through the complete

range to ensure transmission system is primed.

2. Pput transmission selector in 'P' (Park) and switch off

engine.
3. Wipe dipstick with clean cloth and dip immediately.

4. If necessary, top up with the recommended fluid and
repeat steps 1 - 4. DO NOT OVERFILL.
NOTE: The difference between the 'LOW' and 'HIGH' marks on

the dipstick is 1.2 U.S. pints.

THE DOWNSHIFT VALVE CABLE

This cable connects the throttle to a cam inside the
transmission housing. When the carburetor lever is at the
idling stop, the abutment at the end of the outer cable
should be between .010" and .020" from the ferrule which is
crimped to the exposed part of the inner cable, adjacent to

the
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carburetor.

To check for proper adjustment you need an engine tachometer
and line pressure gauge. An increase in engine speed
from ijdle with the selector in 'D' (brakes applied), should
cause a rise in line pressure. Increasing the effective
Tength of the outer cable will cause a rise of pressure.

Decreasing the length will cause a drop 1in pressure.

DOWNSHIFT CABLE ADJUSTMENT

1. Check engine tune, 1i.e., cylinder compressions, spark
plugs, ignition timing, carburetors.

2. Lift carpet from left-hand side of transmission tunnel.
3. Remove screws securing access plate; withdraw plate.
4. Clean any traces of sealing compound off access plate and
transmission tunnel.

5. Using a suitable Allen key, remove blanking plug from
gear case. CAUTION: On later cars, a bracket is fitted
between gearbox and rear mounting. Access to blanking plug
is through hole in bracket and under no circumstances may
bracket be removed.

6. Connect pressure gauge to gearbox using appropriate
adaptor. CAUTION: Do not over tighten adaptor.

7. Feed gauge and hose through aperture in transmission
tunnel ensuring that hose is kept clear of exhaust pipe.
8. Run engine until it reaches normal operating temperature.
9. Chock wheels and apply hand and foot brakes.
10. Select 'D'; pressure gauge should read 60 - 70 (not more

than 70) p.s.i. at idling speed.
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11. Increase engine speed by 500 r.p.m., gauge should read
75 - 100 p.s.i. If above readings are not obtained, proceed
as follow:

WARNING:  ENGINE MUST BE SWITCHED OFF AND SELECTOR LEVER IN
‘N' BEFORE CARRYING OUT ADJUSTMENT.

12. Slacken locknut on downshift cable.

13. By means of abutment nut on outer cable, adjust length

of cable to alter pressure.
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14. When pressure is correct, tighten locknut.

15. Reverse operations 2 to 11, use new sealing compound on
access plate; do not over tighten blanking plug.

16. Check gearbox fluid Tevel.

17. Road test car.

MANUAL SHIFT ROD

This rod connects the selector lever to the transmission
shift Tlever. The adjustment should be made so that the
detent 1inside the transmission case engages with a positive
'click' when checked 1in each of the six positions of the
se]ectbr lever. The selector Tever and gate must never
override the detent.

GEAR SELECTOR CABLE ADJUSTMENT

1. Remove console.

2. Place quadrant selector lever in '1'.

3. Unscrew gear selector knob.

4. Remove screws securing selector indicator; withdraw
indicator over selector lever.

5. Remove split pin and washer securing cable to selector

lever; detach cable.

Refitting
6. Ensure gearbox selector and guadrant selector levers are
in '1'.
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7. Adjust front and rear locknuts until cable can be
connected to quadrant Jever without either quadrant or
gearbox lever being disturbed.

8. Tighten locknuts, secure cable with new split pin.

9. Reverse operations 1 to 4.

THE INHIBITOR SWITCH - (NEUTRAL SAFETY SWITCH)
This 1is a two function switch. One pair of wires, when
joined, should make the starter operable. The second pair,

when joined, should make the reverse lights operate.

STARTER INHIBITOR SWITCH - CHECK AND ADJUST
1. Disconnect battery.

2. Unscrew gear selector knob.

AUTOMATIC TRANSMISSION SERVICE GROUP
73


https://procarmanuals.com

ProCarManuals.com

P4nTsG

Technical Service Information

3. Remove screws securing selector indicator; withdraw
indicator over selector lever.

4, Carefully prize electric window switch panel away from

center conso]e; do not disconnect window switches.
5. Remove screws securing control escutcheon; withdraw
escutcheon slightly to obtain access to cigar 1lighter and
door lock switch terminals; detach terminals and withdraw
escutcheon.

7. Detach feed cable from inhibitor switch.

8. Connect a test lamp and battery in éeries with switch.
NOTE: Switch is in earthed position.

9. Place selector lever in 'N' position.

10. Slacken locknuts securing switch and adjust position of
switch until Tamp Tights.

11. Tighten locknuts, check that lamp remains on with lever
in 'P' position and is off with lever in drive position.
12. Remove battery and test lamp, reconnect feed cable to
switch.

13. Reverse operations 1 to 6.

14. Check operation of window switches, door lock switch and

cigar lighter.
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THE BRAKE BANDS

Each band has an external adjusting screw on the side of
the transmission case opposite to the corresponding servo.
In each case, adjust by slackening the lock nut and then
tightening the adjusting screw using a torque wrench with
suitable socket. Tighten both the front and rear bands to a
torque of 5 1b. ft., then back off 3/4 of a turn. Retighten
lock nuts to correct torque settings taking care not to

disturb the adjustment.

STALL PRESSURE TEST

Ensure that both foot - brake and hand - brake are firmly
applied. Check wheels. Start engine, engage 'D' (Drive) and
accelerate to full throttle. Engine speed should be between

1,950 and 2,100 r.p.m. at full stall.
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ROAD TEST PROCEDURES
The following points should be checked before proceeding with
the road test:
1. FLUID LEVEL
2. ENGINE IDLE SPEED
3. MANUAL LEVER ADJUSTMENT
ROAD TEST
Road testing should follow the complete sequence detailed
below. Transmission should be at normal working temperature,

i.e. after being driven on road or dynamometer.

1. With brakes applied and engine 1idling, move selector
from:

'N' to 'R’

'N' to ‘D'

'N' to '2'

'N' to '1'

Engagement should be felt with each selection.

2. Check stall speed.

3. Select 'D', accelerate with minimum throttle opening and
check speed of first gear to second gear shift.

4. Continue with minimum throttle and check speed of second
gear to third gear shift.

5. Select 'D', accelerate with maximum throttle opening
(kickdown) and check speed of first gear to second gear
shift.

6. Continue with maximum throttle and check speed of second

gear to third gear shift.
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7. Check for kickdown shift third gear to second gear.
8. Check for kickdown shift second gear to first gear.
9. Check for kickdown shift third gear to first gear.
10. Check for 'roll-out' downshift with minimum throttle,
second gear to first gear.

11. Check for part throttle downshift, third gear to second
gear.

Should a fault be apparent during road test, first identify
the problem from the list printed in the Fault Diagnosis
Chart. The reference numbers shown opposite each fault may

be translated by reference to the page headed 'Transmission

Fault Key'.
------------------ FAULT DIAGNOSIS -=-======-cmmecmecmcce e
STATIONARY TEST FINDINGS ACTION
Starter will not operate in 'P' or operates

in all positions. 22
Faulty operation of reverse lights 22
Excessive bump on engagement of 'D', 'l1', and 'R' 3,4
Drive in 'N' also giving judder or no drive in

'R' depending on degree of front clutch seizure 9

STALL TEST FINDINGS

Stall test shows over 2,100 rpm (transmission slip),

with possible squawk in 'l1' and 'R’ 4
a. only in '1' 9
b. only in 'R' 6,8,10

21,15
Stall test shows under 1,300 rpm (slipping stator) 20

DRIVING TEST FINDINGS
SELECTION FAULTS

Incorrect selection of all positions except 'P' 2
Parking pawl does not hold vehicle 16
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RATIO FAULTS

No drive in 'D', '2', '1', or 'R' but 'P' operates 1,2,4
No drive in 'D', '2' or '1' 12,13,9
No drive in 'D' T1st ratio 17
No drive in 'l' and transmission binding during

shift from '1l' to 'D' 23
No second ratio 5,7,11
No D3 (Reverse indicating rear clutch normal) 11
Drag in 'D" 6
Drag in ‘D', '1' and reverse 5
No engine braking in 'l' and no drive in reverse

ratio 6,8,15
Moves off in 2nd ratio in 'D' and 'l' and no drive

in reverse or engine braking in '1' 11

SHIFT POINT FAULTS
Incorrect or erratic 'kickdown' and/or 1ight throttle

shift points 4,12,13
1 - 2 shift only incorrect 11
2 - 3 shift only incorrect 11
No up - shifts 12,13
Lack of 'up-shifts' and no reverse ratio 11
Moves .off with possible transmission slip 12
Reduced maximum speed in all ratios, more so in 'D',

and severe convertor overheating 20

SHIFT QUALITY FAULTS

Bumpy and possibly delayed shifts 4
Slip (engine 'flare-up') shifting into and out of 5,7
second ratio 11,14

Slip (engine 'flare-up') on 2 - 3 and 3 - 2 shifts 10,11,21

NOISE FAULTS
Whining noise from covertor area, continuous whenever

the engine is running 18
Irregular (possibly grating) noises from gearbox
but not in 'D' 19

Whine from convertor for short period following engine
starting after vehicle has been standing for, say, not
less than 12 hours 24
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TRANSMISSION FAULT KEY

ACTIONS

1. Check fluid Tevel.

2. Check manual selector/adjustment.

3. Reduce engine idle speed.

4. Check down-shift throttle cable/adjustment.
If pressure cannot be corrected, dismantle
and lean valve bodies. For low pressure
also check strainer, alloy suction pipe,
'0' ring and pump.

5. Check front brake band adjustment.

6. Check rear brake band adjustment.

7. Check front servo seals and fit of pipes.

8. Check rear servo seals and fit of pipe.

9. Examine front clutch, support housing and

primary sun gear shaft seals.

10. Check rear clutch feed pipe.

11. Strip valve bodies and clean.

12. Strip governor valve and clean.

13. Examine output shaft rings and governor

pressure tube seals.

14. Check front brake band for wear.

15. Check rear brake band for wear.

16. Adjust/examine parking pawl, linkage and
gear.

17. Renew one-way clutch.

18. Examine pump gears and convertor nose bush.
19. Strip and examine gear train.

20. Replace torque convertor.

21. Examine rear clutch and sealing rings.
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(Transmission Key Fault Continued)

ACTIONS

22. Test inhibitor switch, circuit and check

for operation.

23. Check one-way clutch (possibly fitted
backwards).
24. Convertor valve faulty, no detriment to
performance.

GEAR CHANGE SPEEDS

THROTTLE POSITION UPSHIFTS DOWNSHIFTS

lto2 | 2t63 | 3t02 | 3tol | 2¢to1
Minimum ................ 8 - 12113 - 18
Full i 41 - 51173 - 81
Full Throttle Kickdown.. 63 - 73 |25 - 35
Closed Throttle Downshift | 5 - 10
Part Throttle Kickdown . 32 - 42

NOTE: The figure in this table are theoretical and actual figures

may vary slightly from those quoted due to such factors as tire

wear, pressures, etc.
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