Section T18

Control rods, levers, and parking linkage

The control rods, levers, and parking linkage consist of
an assembly of levers and rods which are operated by
the electric gearchange actuator. The detent lever is
connected to the manuai control valve in the control
valve unit and is retained in this position by a spring-
loaded detent roller (see fig. T18-1).

The parking pawl actuating rod causes the
parking pawl to engage the transmission whenever
park is selected. This provides a mechanical lock
which will hold the car.

When the gear range selector lever on the
steering cotumn is moved, with the ignition on, the
electric actuator will move the gearchange operating
lever to the required position via an adjustable rod.
The gearchange operating lever is secured to the outer
end of the manua! shaft and the detent lever is
secured to the inner end of the shaft. Therefore, the
detent lever will move a corresponding distance,
moving the manual control valve.

When the gear selector lever on the steering
column is moved to park, the parking pawl actuating
rod which is secured to the detent lever causes the
parking pawl to engage with a gear ring on the rear
unit planet carrier. The rear unit planet carrier is
mechanically connected to the transmission cutput
shaft, therefore, the shaft is prevented from rotating.

Control rods, levers, and parking linkage —

To remove

1. The units may be removed from the transmission
whether or not the transmission has been removed
from the car.

2. [¥ the transmission has not been removed, drain
and remove the sump as described in Section T12.

3. If the gearchange electric actuator has not been
removed, disconnect the gearchange operating rod by
removing the spiit pin and clevis pin.

4. FRemove the split pin and clevis pin from the
opposite end of the gearchange operating rod; remove
the rod.

5. Remove the lock-nut which retains the
gearchange operating lever to the manual shaft;
remove the lever,

6. Remove the setscrew that secures the detent
spring and rotler assembly to the control valve unit;
remove the detent spring assermnbly.

7. Remove the pin which secures the manual shaft
1o the case.

8. Slacken the lock-nut securing the detent lever to
the manual shaft.

8. Remove the detent lever from the manual shaft.
Then, remove the lock-nut compietely.

10. Rernove the parking pawl actuating rod, detent
lever, and manual shaft from the case.

Note Do not remove the manual shaft seal unless
replacement is required.

Fig, T18-1 Manual shaft and parking linkage
Detent roiler and spring assembly
Retaining pin

Lock-nuit

Detent lever

Parking pawl actuating rod
Manual shaft

Lip seal

Shaft retainer

Pawl return spring

10 Parking pawl

11 Pawl shaft

12 Parking lock bracket
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11. Remove the setscrews securing the parking lock
bracket; remove the bracket.

12. Remove the parking pawi return spring.

13. Operations 14 and 15 are to be completed only if
ane or more of the parts involved requires replacement.
14. Remove the shaft retainer from the parking pawl
shaft. Remnove the parking pawl shaft cup plug by
placing a screwdriver between the parking pawl shaft
and the casing; levering outwards (see fig. T18-2).

15. Remove the parking pawl and the shaft.

Control rods, levers, and parking linkage - To inspect
1. Wash all parts in clean paraffin, then dry them with

compressed air.

2. Examine the parking pawl actuator rod for cracks or
broken spring retainer lugs.
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3. Examine the actuator spring for distortion or
damage. Ensure the actuator fits freely on the actuator
rod.

4. Examine the parking pawl for cracks or wear.

5. Examine the manual shaft for damaged threads or
shaft roughness (oil seal surface).

6. Examine the detent lever for cracks or a loose pin.

Fig. T18-3 Fitting the parking pawl and shaft

7. Examine the parking paw! shaft for damage to the
retainer groove.

B. Examine the parking pawl return spring for
distortion or damaged ends.

9. Examine the parking lock bracket for cracks or wear.
10. Examine the detent spring and roller assembly for
cracks or damage.

11. Examine the gearchange operating rod for signs of
bending.

12. Examine the jaws of the operating rod for cracks or
damage.

Control rods, levers, and parking linkage ~ To fit

1. Fit the parking pawl with the tooth towards the
centre of the transmission. Then, fit the parking pawl
shaft and retainer (see fig. T18-3).

2. Fit the cup plug into the case, using 2 9,52 mm
{0.375 in} diameter steel rod, to drive the shaft and plug
into the case unti! the shaft bottoms on the case rib.

3. Fitthe parking pawl return spring with the squared
end hooked around the pawi.

4.  Fit the parking lock bracket with the guides over the
parking pawt. Torgue tighten the setscrews to the
figures quoted in Section T23.

. Fit the actuator rod piunger under the parking lock
bracket and over the parking pawl,

6. Fit the opposite end of the actuator rod into the
detent lever from the side opposite to the pin.

7. If necessary, fit a new manual shaft to case lip type
seal into the case. Use a 19,05 mm {0,750 in} diameter
steel rod to seat the seal. '

8. lLubricate the manual shaft with Shell Retinax A
grease. Fit the shaft into the case and through the detent
lever {see fig. T18-4).

9.  Fit the lock-nut onte the manual shaft. Torgue
tighten the nut to the figures guoted in Section T23.
10. Fit the retaining pin into the transmission casing,
aligning it with the groove in the manual shaft (see fig.
T18-5).

11. Fit the detent spring and roller assembly. Torque
tighten the setscrew to the figures quoted in Section
T23.

12. Fit the gearchange operating lever to the manual
shaft. Fit the lock-nut and torque tighten to the figures
quoted in Section T23.

13. Fit the gearchange operating rod using the clevis
pins. Lubricate the clevis pins with Rocol MTS 1000
grease. then fit new split pins.

14. Fit the sump {see Section T12).

Control linkage - To check

1. Remove the split pin and clevis pin from the
gearchange operating rod, at the actuator end.,

2. Select park on the gearchange actuator. Push the
lower end of the gearchange operating lever fully
forward (park position).

3. Ensure that both jaws of the operating rod slide
easily about the two levers and check the clevis pin will
siide into the jaw and through the lever. '

4. Select each of the gear positions in turn on the

T18-2
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Fig. T18-5 Fitting the manual shaft retaining pin
1 Manual shaft
2 Retaining pin

actuator. At each position, ensure that the clevis pin will
slide easily into the jaw and lever.

5. Check that the pin will slide easily into the jaw when
low is selected after park, and conversely when park is
seiected after low.

6. If, in any pasition the pin will not pass through the
jaw and iever, adjust the length of the rod.

7. Finally, iubricate the clevis pm with Rocol MTS
1000 grease. Fit the clevis pin and secure it with a new
split pin,

8/87
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Turbine shaft, forward and direct clutches, sun gear

shaft, and front band

The turbine shaft is a splined shaft which connects the
torgue converter to the forward clutch.

The forward clutch comprises a housing, splined
onto the turbine shaft; steel clutch driving plates,
which are driven by the clutch housing: composition
faced plates, which are splined onte a clutch hub; and
a hydraulically operated clutch piston. The mainshaft is
splined into the forward clutch hub.

The direct clutch is similar in construction to the
forward clutch.

The composition plates are splined to a hub which
is integral with the forward clutch back plate. The steel
plates are splined to a housing which in tum is splined
to the sun gear shaft. The clutch is applied
hydraulically by a piston housed in the direct cluich
housing.

The front band is a iined steel band which is
anchored to the transmission case at one end and is
servo operated at the other end. The band fits around
the direct clutch housing and when moved by the
servo, holds the housing stationary.

Whenever the forward clutch is applied, the drive
transmitted by the turbine is connected to the
transmission mainshaft. When the forward ciutch is
released the ciutch retum springs push back the
hydraulic piston, the plates are then released and the
connection between the converter and the mainshaft is
broken. As a result, the transmission is in neutral.

Whenever the direct clutch is applied, drive from
the forward clutch is divided and follows two different
paths to the gear unit.

By following one path, the drive continues through
the forward clutch to the mainshaft and the rear gear
unit internal (annulus) gear. The other path is via the
forward clutch back plate, through the direct clutch to
the sun gear shaft.

As the direct clutch is applied, clockwise torque
from the converter causes an intermediate inner sprag
race to overrun the sprag clutch assembly.

Turhine shaft, forward and direct clutches, sun gear
shaft, and front band - To remove

1. Remove the transmission from the car; withdraw
the converter assembiy.

2. Remove the oil pump.

3. Withdraw the turbine shaft and the forward clutch
from the transmission (see fig. T19-1).

4. Remove the thrust washer from between the
forward clutch hub and the direct clutch housing. The
washer may come out with the forward clutch.

5. Withdraw the direct clutch and intermediate sprag
assembly (see fig. T19-2}. The sun gear shaft may
come out with the direct clutch assembly.

Fig. T19-2 Removing the direct ciutch and
intermediate sprag assembly
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6. Remove the sun gear shaft if not previously
removed.

7. Remove the front band.

8. Check the end-float of the rear unit.

Rear unit end-float — To check

1. Remove the transmission rear extension housing.

2. Fit a slide hammer bolt J-7004, or a similar suitabie
bolt into one of the holes in the end of the transmission
case.

3. Mount 2 dia! test indicator onto the bolt so that the
indicator stem registers with the end of the output shaft
(see fig. T19-3).

4. Set the dial indicator to zero.

B.  Move the output shaft in and out, noting the
indicator reading to enable the correct end-float
adjusting washer to be used when the transmission is
assembled. The end-float should be between 0,18 mm
and 0,48 mm {0.007 in and 0.019 in).

6. The adjusting washer which controls this end-float
is @ steel washer with three tabs located between the
thrust washer and the rear face of the transmission case.
7. Ifa different washer thickness is required to bring
the end-fioat within the specified iimits, it can be
selected with the aid of the following chart.

Thickness Number
Ommto 0,41 mm

{Qinto 0.016 in) 6
0.4t mmto 0,81 mm

(0.016 into 0.032 in) 5
0,81 mmto 1,22 mm

(0.032 into 0.048 in) 4
1,22 mmto 1,63 mm

{0.048 in to 0.064 in) 3
1,63 mmio 2,03 mm

{0.064 in 10 0.080 in) 2
2,03 mmto 2,44 mm

{0.080 in to 0.096 in} 1

Forward clutch and turbine shaft - To dismantle

1. Remove the large snap ring which retains the direct
clutch hub to the forward cluteh housing. Remove the
direct clutch hub.

2. Remove the forward clutch hub. Remove the thrust
washers, one from each side of the hub (see fig. T18-4).
3. Remove the composition and steel clutch plates.
Remove the clutch apply ring.

4. Place the forward clutch on the bed of a press with
the turbine shaft lowermost.

5. Compress the clutch retum springs until the
retaining snap ring is accessible. Remove the snap fing
{see fig. T19-5). .

6. Remove the tool, then remove the spring retainer
and the sixteen clutch release springs. Keep these
springs separate from the direct clutch release springs.
7. Remove the piston from the clutch housing (see
fig. T19-6).

T19-2

Fig. T18-3 Checking the rear unit end-fioat

Note The forward and direct clutch pistons are sirnilar.
Ensure that the forward clutch piston is identified
during dismantling, so that it can be reassembled
correctly into the forward clutch hausing.

8. Remove and discard the inner and outer seals from

the clutch piston.

9. Remove and discard the piston centre seal from the

forward clutch housing.

10. Itis not necessary to remove the turbine shaft from

the forward clutch housing unless either the shaft or the

housing is damaged and requires renewal. Therefore, if
renewal is required, proceed as foliows.

11. Place the forward clutch housing on the bed of a

press with the turbine shaft lowermost.

12. Using a drive extension 9,53 mm {0.375 in) in

diameter and approximately 76,20 mm (3 in) long, or

similar tool as a drive, press the turbine shaft out of the
forward clutch housing.

Forward clutch and turbine shaft - To inspect

1.  Wash all parts except the composition faced clutch
plates in clean paraffin. Dry with compressed air. The
composition clutch plate surfaces should be examined
for.

Pitting and flaking.

Wear.

Glazing.

Cracking.

Charring.

Metal particles embedded in the lining.

TP apow
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Fig. T19-4 Forward clutch assembly

1 Snap ring ° 5 Thrust washer 2 Apply ring

2 Direct ciutch hub & Composition plate 10 Forward clutch assembly

3 Thrust washer 7 Flat steel plate A Direction of dished steel clutch

4 Forward clutch hub 8 Dished steel plate plate into forward clutch housing
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Fig. T18-6 Removing the forward ciutch piston
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Fig. T18-8 Direct clutch and intermediate sprag assembly

1 Clutch spring retainer 11 Direct clutch piston
2 Clutch release spring (14) 12 Apply ring
3 Piston inner seal 13 Snap ring

4 Fliston centre seal
& Sprag assembly
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a.
b.
c.
d.
e
f.

Fig. T19-10 Fitting the direct clutch plates
1 Backing plate
2 Compasition plate
3 Waved steel plate
4 Flat steel plate

1719-6

Fig. T19-11 Fitting the front band
1 Anchor pin
2 Front band location
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Section T20

Intermediate clutch, gear unit, centre support,
and reaction carrier
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Fig. T20-1 Removing the centre support assembly
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Fig. T20-3
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Fig. T20-5 Centre support bush
A Correctly fitted
B Incorrectly fitted
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22 17
Fig. T2G-7
1 17 Reaction carrier assembly
2 18 Sun gear
3 19 Sun gear shaft
4 20 /D flanged race
5 21 Thrust bearing
6 22 VD flanged race
7
8
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Fig. T20-10 Output shaft
1 Speedometer driving gear
2 Governor driving gear
A 291,30 mm (11.469 in}

8/87

Fig. T20-12
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Planet pinion gear
Pinion pin

Steel washer

Steel washer
Bronze washer
Planet pinion
Bronze washer
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Fig. T20-13 Staking a pinion pin

Fig. T20-15
Fig. T20-12
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1
2
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Fig. T20-17
1
2
3

Fig. T20-16 Ftting the reaction carrier to the Fig. T20-18 Fitting a rolter to the roller clutch
output carrier cage
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Fig. T20-20 Fitting the rear band Fig. T20-21 Locating the centre support
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Section T21

Transmission case

Fig. T21-1
1
2
3
4 Fig. T21-2
5 1
6 2
7 3
8 A
9
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Fig. T21-3 Heli-coil identification — View of underside of transmission case
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Heli-coil information
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Section T22

Fault diagnosis

Symptom

1. No drive in drive range

2.
3.
4. Controt valve assembly. 4.
5. Forward clutch, 5 f{a)
(b}
{c
(d)
6. Roller clutch assembly. 6. Check the clutch assembly for broken
springs or damaged cage.
/87 TSD 4700
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Symptom Possible cause Action

1. Np drive in drive range 7. Actuator inoperative. 7.
(continued)
2. {al Nodrivein 1. Incorrect fluid ievel 1.
reverse range. in transmission.
{b) Slips in reverse
range 2. Actuator inoperative.

6. Rear servoand
accumulator.

7. Forward clutch.

8. Direct cluich.

9.  Rear band.

3. Drive in neutral 1. Control linkage.

2. Forward clutch.

9/87
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Symptom Possible cause

3. Drive in neutral

{continued)
4.  Will not hold in park 1.
2.
5. Noengine braking in 1. Control valve assembly. 1.
intermediate range —
1st gear .
2. Rearservo. 2.
3. Rear band. 3.
6. Noengine braking in 1. Front servo and 1.
intermediate range — accumulator.
2nd gear {b)
{ch
2. Front band. 2. (a)
3]
7. No detent down-changes 1. Transmission case 1. f{a}
Note Position the carona electrical plug.
ramp. Switch on
ignition, but do not
start the engine.
g9/87 TSD 4700
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Symptom

10. (a) No 1-2 up-change.
{b) Delayed up-change
{continued)

11. Rough 1-2 up-change

T22-6

Possible cause

4. Governor assembly.

Control vaive
assembly.

Case.

Intermediate clutch.

Incorrect fluid levei
in transmission.

Vacuum modulator.

Oil pressure.

€heck condition
of engine.

Control valve
assembly.

Action
4. (a)
(b}
{c}
5 a)
(b)
(c)
6. (a
(b}
(c)
7. (a)
{b}

(c)

1. Top-up as necessary {see Section T3).

2. {a)
(b)
3. {a)
(b}

4. Tune the engine.

5. {al
{b}

{c)



Symptom Passible cause

11. Rough 1-2 up-change 6. Case.
{continued)

7. Rear servo
accumulator
assermnbly.

8. Intermediate clutch.

12. Slipping 1-2 up-change

6. Controf valve
assembly.

10. Case.

11. Intermediate clutch.

9/87

Action

10.

11.
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Possible cause

12. Slipping 1-2 up-change
{continued)

13. Rough 2-3 up-change

2.
4. Front servo
accumulator or
assembily.
5. Direct clutch. 5.
14. Slipping 2-3 up-change 1.
5. Control valve 5.
assembly.

T22-8

{b)
()

()

(a)

{b}
{c}

(d}
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Symptom Possibie cause Action
14. Slipping 2-3 up-change 6. Case. 6.
{continuved}
7. Direct clutch. 7.
8. Front servo. 8.
15. (g} Delayed 1. Incorrect fluid level 1.
up-changes. in transmission,
{t] Noup-changes
2. Control linkage. 2.
3. Throttle position 3.
switch.
4. Incorrect modulator 4,
vacuum.
5. Incorrect line 5.
pressure.
8.
7.
9/87- TSD 4700
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Symptom
18. No part throttie

down-changes
{continued)

18. Low or high
up-changes

20. Torque converter
ieaks

21. Torque converter
vibrations

987 .

Possibie cause

2. Control valve
assembly.

—_
'

Qil pressure.

2. Governor.

3. Detent solenoid.

4. Control valve

assembly.

5. Case.

1. Converter welding.

2. Damaged or wom
converter hub,

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

2. Converter balance
weight.

3. Crankshaft pilot.

Action

TSD 4700
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122-12

Possible cause

1. Loose flexplate
to converter
setscrews.

2. Cracked flexplate.

3. ltems listed under

Operation 21 —
Torque converter
vibrations.

4,

5.

6.

7. Converter fuid.

Action

Apply a liberal coating of Shell
Retinax A grease or its equivalent,
over the spigot.

5. {a) Checkfor welds breaking on the
balance weights. -
{b} Change the converter if the balance
weights have broken away.

6. {a)
7. (a}
{b}
(c}

9/87



Symptom Action
22. Torque converter

slipping or noisy
{continued)

Correct the transmission problem, then
change the intake stainer and fluid.
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a. Inspect the governor.
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Section T23

Special torque tightening figures

Section T4

Section Té

Section 77

9/87

Ref. Component

1

Line pressure plug

Setscrew — Actuator
mounting bracket to
rear extension

Setscrew ~ Enging
flexplate to torque
converter

Nm
20

b2

41

kgf m
2.0

53

41

ibf ft
15

38

30

TSD 4700
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Section T10

SectionT11

SectionT12

T23-2

Ref. Component

4  Setscrew - Vacuum
modulator retainer
to case

Setscrew — Governor
1o case

Setscrew — Speedometer
drive to case retainer

Setscrew — Sump to
case

Nm

25

25

17

8-14

kgf m
2,5

25

1.7

09-14

Ibfft
18

18

13

5-10
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Sections T13, T14, and T15 Ref. Component Nm kgfm Ibf ft

8 Setscrew [/a UNC} - 11 1.1 8
Control valve unit
to case
11 1.1
10 25 2,5 18
11 1% 1.1
SectionT16
12 Setscrew —Rear .32 3,2 23
extension 1o case
Section T17

13  Setscrew — Pump 25 2.5 18
body to cover

14  Setscrew — Pump 25 25 18
/ ) to case
7
Y
=
.
/87 _ TSD 4700
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Section T18

@

Section T20

T23-4

Ref.

15

Component

Setscrew — Parking
lock bracket to
case

Nut -~ Manual shaft
to detent lever

Nut — Gearchange
lever to manual shaft

Setscrew — Case to
centre support

Nm

25

25

28

30

kgf m
2.5

25

2.8

3,0

Ibf f¢
18

18

20

22
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Section T24

Workshop tools



