WORKSHOP MANUAL

Section T13
T13-1

The rear servo comprises an assembly of pistons and
springs. It fits onto the bottom face of the transmission
casing, adjacent 1o the control valve unit and is secured
by six setscrews. The purpose of the servo is to act as
an accumulator to absorb an amount of intermediate
cluteh oil, thus cushioning the appiication of the clutch,
also to apply the rear friction band in Low range and
Reverse.

Drive — Intermediate — first gear

In first gear, Drive and Intermediate ranges, 1-2
accumulator o is directed to the rear servo accumulator
piston in preparation for the 1-2 up-change.

Drive - lntermediate — second gear

intermediate clutch apply oil is directed to the rear
servo accumulator piston, stroking the piston against
tne 1-2 accumulztor oil and the accumulator spring
1see fig. T13-1). This action absorbs an amount of
intermediate ¢clutch apply oil and permits the mter-
mediate clutch to apply at reduced pressure for a
smooth 1-2 up-change.

Low range — first gear

Cverrun engine braking in Low range (first gear} is
provided by the rear serva which applies the rear
band and prevents the reaction carrier from rotating
ciockwise (see fic. T13-21.

The 1-2 accumulator il is directed 1o the
accumulator piston which attempts to prevent
application of the servo. Low range oil is directed to
the servo piston, which, because it has a farger area,
applies the rear band. Because 1-2 accumulator oil
ts present and is ocpposing the movement of the piston,
the pressure applying the rear band is reduced. This
provides a smooth band sppiication.

Low range — second gear

in second gear the rear band is released. Intermediate
clutch oil is directed to the release side of the servo
piston and together with line ofl in the 1-2 accumulator
oil passage, balances out the Low range oil on the apply
side of the servo piston (see fig, T13-3). The servo
release spring then strokes the servo piston to the band
release position.

Reverse

In Reverse, the rear band is applied 1o hold the reaction
carrier. Revarse il is directed to the servo piston to
apply the band (see fig. T13-4). To ensure that the rear
band will hold the reaction carrier for the reverse gear
ratio, line pressure is increased. No other oil pressures
are present in the servo to resist the movement of the
sarvo piston.

Rear servo

1 2 3 Wl

Fig. T13-1 Drive and Intermediate — 2nd gear
1 Reverse or low oil
2 Intermediate clutch oil
3 1-Z accumulator oil

i:] Intermediate clutch oil
MR -2 zccumulator oil

Rear servo — To remove
The rear serve can be removed whether the transmission
is fitted to the car or not,
1. Remove the sump {see Section T11}.
2. Remove the control valve unit {see Section T12).
3. Remove the setscrews that secure the servo cover
ta the transmission casing.
4, Remove the cover and discard the gasket.
5. Remove the servo unit from the casing (see fig,
T13-5).
6. Remove the servo accumulator spring.

To ensure that the rear band is correctly adjusted
when the rear servo is fitted, the apply pin must be
checked as follows.

Rear band apply pin — To select

1. Fit the band apply pin selector gauge {J-21370-5)
onto the bottom face of the transmission casing. The
gauge must fit over the rear servo bore with the
nexagonal nut on the side of the gauge facing the
parking linkage. The smaller diameter end of the gauge
pin (J-21370-5) shou!d be positioned in the servo pin
bore {see fig. T13-6}.

2. Secure the gauge with two suitable setscraws

{e.g. rear servo cover screws) and torque tighten them to
the figures quoted in Section T22,
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Fig. T13-2 Low range — 1st gear
1 Rear servo
2 Accumulator piston
3 Intermediate clutch passage
4 1-2 accumulator oil
5 Reverse or low oil
[ 1 Low and 1-2 accumutator oil
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Fig. T13-3 Low range — 2nd gear
Accumulator piston
1-2 accumulator oif
Intermediate clutch oil
Servo piston

Reverse or low oil

Low, intermediate and 1-2

o A

accumulator oil

3. Ensure that the stepped gauge pin moves freely in
the tool and in the servo pin bore. The stepped side of
the pin must face the front of the transmission case.

4. Band apply pins are available in three sizes as shown
in the following chart.

identification | Length
Three rings I Long
Two rings | Medium
One ring | Short

5. The identification ring is located on the band lug
end of the pin, Selecting the correct pin is the
equivalent of adjusting the rear band.

6. To determine the corract size pin to use, apply
34 Nm, 3,56 kgf m {25 ibf %) to the hexagonal nut on
the side of the gauge (see fig. T13-6). This will cause
the lever on top of the gauge to depress the stepped
gauge pin into the servo pin bore, simulating the
actual operation of the servo,

7. Note the relationship between the steps on the
gauge pin and the machined surface on the top of the
gauge.

8. If the machined surface on top of the gauge is
level with, or above the upper step on the gauge pin, a
tong (3 rings) pin is required. ’

8. I the machined surface on top of the gauge is
between the upper and lower steps on the gauge pin,
amedium pin (2 rings) is required.

10. 1f the machined surface on top of the gauge is

| 1 2 3 a |

Wil

Fig. T13-4 Rear servo in reverse position
1 Servo piston
2 Actumulator piston
3 1-2 accumulator passage
4 Intermediate clutch passage

Reverse oil

Novermnber 1981



WORKSHOP MANUAL Section T13

T13-3
level with, or below the lower step on the gauge pin, a 4. Fit the accumulator piston into the servo piston.
short {1 ring) pin is required. - Do not remove the Teflon oil seal rings from the
11. If a new pin is required, make a note of the size of rear accumulator pisten, unless they require replace-
the required pin, then remove the gauge from the ment. :
transmission. : 1f the Tetton inner oil seal ring {small diameter}

Rear servo — To dismantle

1. Remove the rear accurnulator piston from the rear
servo piston {see fig. T13-7).

2. Remove the 'E' ring which retains the rear servo
piston an the band apply pin.

3. Rernove the rear servo piston and the seal from the
bend apply pin.

4. Remove the washer, spring, and retainer.

Rear serve — To inspect

1. Check the fit of the oil sealing rings in the
accumulator piston. The rings shoutd be free 1o turn in
the grooves.

2. Fit the accumulator piston tower oil seaking ring
into its bore in the casing and check the ring-to-bore
fie.

3. Check the fit of the band apply pin in each piston.
4 Examine the band apply pin for scores, cracks, or
the openmg of dritled passages.

5. Examine the accumulator piston for an open bleed
pessage.

€. Ensure that the pin i5 the correct size as
determined by the check under the heading Rear band
apoly pin — To select,

Rear servo — To assemble

i. Fn the spring retainer, spring, and washer onto Fig. T13-6 Selecting the band apply pin
the band appiy pin. : 1 Torque spanner

2. Fit tne servo piston onto the pin and secure it with 2 Gauge

the 'E’ ring. 3 Gauge pin

3. If necessary, fit a new pil seal ring onto the servo
pston.

- | ya ]l

Fig. T13-7 Rear servo and accurmnulator
Servo pin

Spring retainer
Servo spring
Washer

Qil seating ring
Accumulator piston
Qil sealing ring
Servo oil seal

Servo piston

‘E’ ring

O WO ~Jm o B LN -

-

Fig. T13-5 Removing the rear servo

TSD 4400
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T13-4

requires replacement, use the aluminium oil seal ring.

The rear accumulator piston {large diameter} ring
groove depth, is machined shaliower to take the Teflon
oil seal ring. Therefore, if replacement is necessary, use
only the Teflon pil seal ring. -

Rear servo — To fit :

1. Using clean transmission fluid, lightly lubricate the
inner and outer rear servo bores in the transmission
casing. i 3

2. Fit the servo accumulaltor spring into the servo
inner bore,

Nate

Betfore fitting the rear servo to the casing, ensure that
the rear band apply 1ug s aligneg with the servo pin
bore in the transrmission casing. if the jug is not aligned,
the servo will not apply the rear band.

3. Position the rear servo assembly in the transmission
casing. :

4. Using hand pressure, push the servg into the
transmission casing, ensiring that the servo pistan
sealing ring is correctly seated in the bore.

5. Fit the cover together with a new gasket.

6. Torque tighten the setscrews 1o the figures guoted
in Section T22.

November 1881
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Section T14
T14.1

The detent solenoid is secured to the lower face of the
transmission casing and is connected by a lead to 2
connector on the teft-hand side of the transmission.
When the solenaid receives z signal from a micro-switch
at full throttle {kick-down button depressed), an exhaust
part is opened. This allows il at high pressure 1o be fed
10 the shift valves 1o oppose governar pressure {see
Section T12).

The control valve spacer fits between the control
vatve unit and the transmission casing and forms part
of the hydraulic system which contains restrictors and
check balls.

The front servo is an assembly of pistons and springs,
similar to the rear servo, !t fits partly in the trans-
mission casing and partly in the control valve unit. The
servo applies the front band in Intermediate range
{(second gear) and Low range to provide engine braking.
It is used also as an accumulator for the application of
the direct clutch and in conjunction with the check
balls and orifices, is part of the timing for the release of
the direct clutch.

Front servo operation

Drive range — first gear

In Drive range, servo oil from the manual valve charges
the accumulater by stroking bath the accumulator piston
and the servo piston agatnst the accumulator spring.

This preparas the accurmulator for the controiled
application of the direct cluteh during the 2-3 up-change.
The charging of the accumulator in Drive range {first
gear) alsc makes it possible 1o have a controiled 1-3
let-up change as the accumulator is prepared in first

gear for direct clutch apphication.

Servo oil and the servo relaase spring prevent the
application of the band in second gear (Drive range)
when intermediate clutch apply oil is directed between
the servo and accumulator pistons. Servo oil is also
present in Reverse and Neutral.

Drive range — second gear

in Drive range (first and second gears), the accumulator
is charged with servo oil which strokes the servo and
accumulator pistons down against the accumulator
spring (see fig. T14-1). 1n second gear, intermediate
clutch ail is fed between the servo and accumulator
pistons but does not force them apart. This is because
the force of the servo oil which holds the piston down is
equal to the intermediate ciutch oil attempting 1o stroke
the piston up. ’

Drive range — third gear
When the direct ciutch is applied, intermediate clutch
oil pressure increases. This increased pressure, plus the

Detent solenoid, control valve
spacer, and front servo

A=
5 e

Fig. T14-1 Drive range — 2nd gear

Servo oif {check ball seated)

Direct clutch passage

Accumuiator piston

Servo piston

Intermediate clutch oil (check ball seated)

4 1IN - AT ]

Servo and intermediate clutch oil

(.

accumulator spring, overcomes the servo oil pressure and
the accumulator piston.s moved until it reaches the stop
on the pin {see fig. T14-2). As the accumulator piston
moves, it abuts the servo piston which moves & corres-
ponding distance, until it contacts a retainer ring on the
servo pin. It will not however, move any further and the
front band will not be applied.

As the accumulator piston moves, an amount of
direct clutch oil is absorbed and this permits the direct
clutch to apply at a controlled rate, for a smooth 2.3
up-change.

Drive range — 3-2
The release of the direct clutch is controiled by the
front servo, two orifices and two check balls. This
allows the driving load to be transferred smoothly to
the intermediate sprag. .
The controlled release pressure allows the engine
to increase its rev/min to suit the lower gear ratio of
second gear during detent down-changes, resulting in a
smooth change with better acceleration.
During the stroking of the servo and accumulator . .

25
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Fig. T14-2 Drive range — 3rd gear
1 Direct ciutch oil
2 Imtermediate clutch oil (check ball seated)

:] Direct cluteh and intermediare clutch oil

Fig. T14-3 Drive range — 3-2

T Servo oil (¢check ball seated) Fig. T14-4 Intermediate range — 2nd gear

2 Direct clutch passage” 1 Direct clutch passage

3 intermediate clutch oil {cheek ball seated} 2 Intermediate clutch oil (check ball seated)
E Servo and intermediate clutch oil E intermediate clutch oil

November 1881
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Fig. T14-5 Location of check balls — transmission case

1 Check balls

Novemnber 19817

Fig. T14-6
1

2
3
4

Fig. T14-7
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Front servo
Spring
Pin
Piston
Oil seal ring
Retainer ring
Spring retainer
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Fig. T14-8
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T15- 1

Rear extension

TSD 4400
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T16-1
Oil pump
10
n
FI1% 7 e 0y
L I DN R ]
11 Transmission sump
12 Line pressure oif
13 Converter oil
14 Manua! vaive
15 Heat exchanger
B Lire oit : intake and lubricating oil
TSD 4400
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Fig. T16-2 Removing the pil pump
1 Qil pump
2 Slide hammer

Fig. T16-3

W N —

November 1981
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T16-3

TSD 440C

November 1981
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Fig. T16-6 Pump cover

Pressure regulator valve
Pump cover

Gasket

Retaining pin

Selective washer

LELINE U % B S R

B Bore plug

7 Oil sealing rings
B Spacer

9 Spring retainer

Fig. T18-7 Aligning pump tover with pump body

1 Alignment band

10 Pressure regulator spring

11 Boost valve
12 Sleeve
13 Circlip

Nowvember 1981
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washer, referring to the following chart.

Thickness

1,52 mm 1o 1,63 mm
{0.060 in 1o 0.064 in)
1,80 mm to 1,90 mm
{0.071 in 10 0.075 in)
2,08 mmto 2,18 mm
{0.082 in to 0.086 in)
2,36 mm to 2,46 mm
{0.083 in 10 0.097 in}
2,64 mm10 2,74 mm
{0.104 in to 0.108 in)
292 mmto 3,02 mm
{0.115in10 0.119 in}
3,20 mm to 3,30 mm
{0.126 in 10 0,130 in)

Fig. T16-8 Fitting the oil pump

1 Guide pin

Fig. T16-8 Chacking the front unit and-float

Novemnber 1981

Cotour

Yellow

Blue

Red

Brown

Green

Biack

Purple

Number

Section T1i6
T16-5

TSD 8400

Printed in Englend
©® RAolis-Royce Motors Limited 1981
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T7-1

Control rods, levers,
and parking linkage

TSD 4400
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Fig. T17-2 Removing the cup pluy

Fig. T17-2 Fitting the parking pawl and shaft

November 1981
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T172-3
Fig. T17-4 Fitting the manual shaft
Fig. T17-5 Fitting the manuat shaft retaining pin
1 Manual shaft
2 Retaining pin
TSD #4400

November 1961
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Fig. T18-1 Sectioned view of transmission showing forward and direct clutches

1 Forward clutch housing 4 Intermediate sprag clutch 7 Direct clutch hub
2 Front band 5 Sun gear shaft B Turbine shaft
3 Direct clutch housing 6 Forward clutch hub

Tu rbir;e shaft, forward and direct clutches, sun gear shaft, and front band

November 1981

Section T1B
Ti8-1
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Ti18-2

Fig. T18-2 Removing the forward clutch assembly

Fig. T18-3 Removing the direct clutch and intermediate
sprag assembly

Thickness

Ommto04t mm
{0 in100.016 in}

0,41 mmto 0,31 mm
{0.016 in t0 0.032 in)

0,81 mmto 1,22 mm
{0.032 in t0 0.048 in)

1,22 mm to 1,63 mm
{0.048 in to 0.064 in)

1,63 mm1c 2,03 mm
{0.084 in to 0.080 in)

203 mmto 2,44 mm
(0.080 in 10 0.096 in)

Number

November 1981
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Fig. T18-4 Checking the rear unit end-float

Fig. T18-5 Forward ctutch assembiy
1 Snap ring
2 Direct cluteh hub
3 Thrust washer
4 Forward clutch hub

Semember 19582

5 Thrust washer
& Composition plate
7 Flat steel plate
8 Dished steel plate

Section T18
Ti8-3

9 Apply ring
10 Forward dutch assembly
A Direction of dished steei clutch
plate into forward cluteh housing

TSD 4400
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Fig. T18-6

WN =

Fig. T18-7 Remaving the forward clutch piston

Novemnber 1881
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Fig. T18-9

May 1584

oW N -

T18.5

—

N

)
=N

4

13 10
Direct clutch and intermediate sprag assembly _
Clutch spring retainer 11 Direct clutch piston
Clutch release spring {14) 12 Appiy ring

Piston inner seal 13 Snap ning

Piston centre sea}
Sprag assembly

TSD 4400
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Fig. T18-10

B K o

May 1984
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Fig. T18-11 Fitting the direct clutch plates

May 1984

1 Backing plate

2 Composition plate
3 Waved steel plate
4 Flat steel plate

Fig. T18-12 Fitting the front band
1 Anchor pin
2 Front band location

Section T18
TiB-7

TSD 4400
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Fig. T19-1 Sectioned view of the transmission showing the intermediste clutch and gear unit

1 intermediate clutch 5 Qutput shaft driving flange S Front planet pinion

2 Rear band 6 Mainshatt 10 Roller clutch assembly
3 Reaction carrier 7 Rear planet pinions 11 Centre support

4 QOutput carrier 8 Sun gear

_ Intermediate elutch, gear unit, centre support, and reaction carrier

May 1984

Section T19
TI8-1

TSD 4400
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May 1964
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‘May 1584

Section T19
T19-3

TSD 4400
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1 2 3 45 6 78 9 10112

May 1984
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T19-5
Fig. T19-6 Centre support bush
A Correctiy fimed
B incorrectly fitted
Fig. T18-5 Ramoving and fitting the intermediate
clutch piston snap ring
1 Snap nng
2 Spring retainer
TSD 4400
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Fig. T19-8
1
2
3
4
5
6
7
8

May 19847
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T19-7

Fig. T19-10

—

May 19B&
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Fig. T19-11
1
2
A

QOutput shaft .
Speedometer driving gear
Governor driving gear
291,30 mm (11.469 in)

%

Fig. T19-13

[ QN4 0 - N R

G

Planst pinion gear
Pinion pin

Steel washer

Steel washer
Bronze washer
Planet pinion
Bronze washer

May 1984
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Fig. T19-14 Staking a pinion pin
1 Chisel

May 1584

Fig. T19-15

—_

Fig. T18-16

Section T19
T19-9

TSD 4400
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Fig. T18-17 Fitting the reaction carrier to the
output carrier

Fig. T19-18
1
2 Fig. T19-19 Fitting a roller to the rolier ciutch
3 cage

May 1964
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T19-11

Fig. T19-21 Fitting the rear band

Fig. T19-22 Locating the cantre support

TSD 4400

May 1984
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T20.1
Transmission case
Fig. T20-1
i
2
3
4 Fig. T20-2
5 1
B 2
7 3
B A
9
TSD 4400
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Fig. T20-3 Heli-coil identification — View of underside of transmission case

Cacembaer 1981
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Heli-coil information for Torque Converter Transmission

Transmission out of car and partially or completely dismantied

Decermper 198+

71010
{see fig. T20-3)

11
{see fig. T20-3)

12 and 13
(see fig, T20-3}

Drill size

8,33 mm
{0.328 in}

8,33 mm
{0.328 in)

6,76 mm
{0.266 in}

10,30 mm
{0.406 in)

Tap size

*w-18
UNC-28

*-18
UNC-2B

%-20
UNC-2B

M10-15

Tap size

1+ 16
UNC-2B

$ 168 ~ 18
UNC-28

- 18
UNC-28

MG - 1.0

v - 18
UNC-28

1 - 18
UNC-2B

Sig - 18
UNC-28

e - 18
UNC-2B

%-20
LINC-28

%-20
UNC-28

Section T20
T20-3

- 18 STI-NC

TSD 4400
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WORKSHOP MANUAL Section T21

T21-1
Fault diagnosis
Symptom
1. No drive in Drive range
2,
3
4. Control valve assembly. q,
5. Forward clutch. 8.
6. Rolier clutch assembly. 8.
TSD 4400

Decemiber 1881



T21-2

Symptom Possibla cause Action

8. Direct clutch.

0. Rear band.

3. Drive in Neutral 1. Control linkage.

2. Forward clutch.

December 1981
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Symptom

3. Drive in Neutral
{continued)

4. Will not hold in Park.

5. No engine braking in
Intermediate range —
Tst gear

6. Noengine braking in
Intermediate range —
2nd gear

7. No detent down-changes
Note
Position the car on 2
ramp. Switch on ignition,
but do not start engine.

December 19813

Possible cause

3.
1.
2.
1. Control valve assembily. 1.
2. Rearservo. 2.
3. Rear band. 3.
1. Front servo and 1.
accumulatar.
2. Front band. 2.
1. Transmission case 1.
electrical plug.

Section T21
T21-3

TSD 4400



T21-4
Symptom Possibis cause Action

7. No detent down-changes
{continued)

2. Control vaive assembly, 2, (&)
{b)

8. Transmission noisy 1. Noise in Park, Neutral, 1. {a)
and all Drive ranges.

(b)

{c)
2. Noise in First, 2. la)
Second, and Rewverse.
{b)
3. Noise during 3 (a
acceleration
in any gear.
B
4. Squesk at low 4,
vehicle speeds.
5. Slight creaking noise, 5.

when accelerating
gently from the
stationary position,

Dacambar 1981
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T21-5
Symptom Possible cause Action
8. Transmission noisy 6. Cluteh appiication 6. {z) Check the condition of the forward
{continued) clutch plates,

7. Check for damaged needle bearings in
the converter.

9. 1stand 2nd ranges
only {no 2-3 up-change)

3. Detent solencid. 3. Check that the solencid is not sticking
: open,

“Decermber 19813
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Ducember 1981
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- Septermbar 1982

Check condition 2. Tune the engine.

of engine.

Vacuum ling and
components.

Line pressure.

Section T21
T21-7

TSD 4400
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T21-9
Symptom Possible cause Action
14, Slipping 2-3 up-change 5. Case 5. Check the case for porosity cross
(continued) leaks etc,
6. Direct clutch. 6. (a)
{b)
{c}
7. Front servo. 7.
15. (a) Delayed 1. Incorrect fluid level 1.
up-changes. in transmission.
{b) No up-changes
2. Kick-down 2.
micre-switch.
3. incorrect moduiator 3.
vacuum,
4, Incorrect line 4,
pressure.
5.
6. 6. With the correct vacuum at the
modulator, check.
{a) Modulator valve.
{b} Pressure regulator components.
TSO 4400

December 1981



T21-10

Symptom
15. {a) Delayed

up-changes.

{b} No up-changes
{continued)

2. Qil pressure.

18. No part throttle 1. Qil pressure. 1. Check the vacuum modulator assembly,
down-changes modulator vaive, and pressure

Dacamber 1981
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Symptom
18. No part throttle

down-changes
{continued)

19. Low or High
up-thanges

20. Torque converter
leaks

21. Torgue converter
vibrations

Deacember 1981

Poasible cause

2. Control valve

assembly.

Oil pressure.

Governor.

Detent solenoid.

Control valive
assembly.

Case.

Converter welding.

Damaged or worn
converter hub.

Converter/flex-
plate out of
balance, or
cracked.

Converter balance
weight.

Crankshaft pilot.

Action

4, {a}

(b}
{c)

(d)

Section T21
T21-11



T21-12

Possible cause

1. Loose flexplate
to converter set-
SCrews.

2. Cracked flexplate,

converter.

7. Converter fluid.

4. Apply a hberal coating of Shell
Retinax A grease all over the spigot.

December 1981
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Symptom
22, Torque converter

stipping or noisy.
{continued)

December 1981

Possible cause

failures (other than
converter to pump
failures) betore the
oil is pumped into
the converter.

Section T21
T21-13

Action

Caorrect the transmission problem, then
change the intake strainer and fluid.

T5D 4400
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T23-15

TSD 4400

December 1981



T21-16

Decsmber 1981



WORKSHOP MANUAL

Section T3

Section T5

Section TG

Oecember 1987

Ref. Component

1

Line pressura plug

Setscrew — Actuator
mounting bracket to
rear extension

Setscrew — Engine
fiexplate 10 torgque
converter

Nm

21

52

41

kgt m

2.1

5.3

4.1

Section T22
T22-1

Ibf £t

15

TSD 4400



T22-2

Section T8 Component
- -~ Setscrew — Vacuum
' modulator retainer
. 7~ to case

@

Section T9
Setscrew — Governor
1o case
Section T10
Setscrew — Speedometer
drive to case retsiner
TN
Section T11
Setscrew — Sump to
case
= T
B
S J’,'.:
=

25

17

17

kgf m
25

25

1.7

1.7

ibf ft

18

18

13

12

Decembar 1981
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T22.3
Sections T12, T13, and T14 Aef Nm kgf m Ibf £t
11 1.1 8
11 14
10 25 25 18
11 11 1.1
Section T156
12  Sewscrew — Rear 32 3.2 23
extension 1o case
Section T16
13  Setscrew — Pump 25 25 18
bady to cover
14 Setscrew — Pump 25 25 18
to case

TSD 4400
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Ssction T17

Section T19

Component

Satscrew — Parking
lock bracket to
case

Nut — Manual shaft
to detent lever

Nut — Gearchange
lever to manual shaft

Setscrew - Case to
centre support

25

25

28

kgf m
25

2.5

2.8

3.0

Ibf £t

18

18

20

22

December 1981



WORKSHOP MANUAL Saction T23
T23-1

Workshop tools
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