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,
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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 boit 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.
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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) |

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} |

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 ring
{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).

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) iong, 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.

Teapop
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if a composition plate exhibits any of these
symptoms, fit new plates,
2. The steel plates shouid be checked for heat
discolouration. If the surface is smooth and an even
colour is indicated, the piates can be used again. If
severe haat spot discolouration or surface seuffing is
indicated, fit new plates.
3. Exarnine the sixteen clutch release springs for

collapsed coils or signs of distortion. if any springs show .

these symptoms, fit sixteen new springs.

Extreme heat or burning in the area of the clutch
rmay have caused the springs to take a heat set. If this
condition is found, fit sixteen new springs.

4. Examine the clutch hubs for worn splines. Ensure
that the lubrication holes are clear and that the thrust
faces are not scored or damaged.

5. Examine the piston for cracks.

6. Examineg the clutch housing for wear, scoring, and
open oil passages.

7. Ensure that the check ball in the ciutch housing is
free in its chamber.

8. Ensure that the lubrication holes in the turbine shaft
are clear.

9. Examine the splines on the turbine shaft for damage
and the shaft for cracks or distortion.

10. Examine the bush joumnais for damage.

Forward clutch and turbine shaft - To assemble
If the turbine shaft was removed from the forward clutch
housing, proceed as follows.

1. Place the clutch housing on the bed of a press with

the front face {flat side) uppermost.

2. Lightly lubricate the shorter splined end of the

turbine shaft. Then, align the splines with the mating

splines in the forward clutch housing. Using the press,
carefully press the turbine shaft into the forward clutch
housing until the shaft bottoms on the hub of the
housing.

Note The shaft should be started in the housing, then
the pressure on the press arbor relaxed 1o allow
the shaft to straighten itself. Repeat this
operation several times until it is evident that the
shaft is squarely aligned with the housing. If the
shaft is not started squarely, damage to the shaft
or housing splings may occur.

3. Invert the forward clutch housing on the press so

that the turbine shaft is downward.

4. Lubricate the new inner and outer clutch piston

seals with clean transmission fluid. Lubricate the seat

grooves in the piston with petroleum jelly. Then, fit the
seals with the seal lip facing away from the return spring
pockets.

5. Lubricate a new piston centre seal with clean

transmission fluid. Lubricate the seal groove in the

forward clutch housing with petroleum jelly. Then, fit the
seal with the lip uppermost,

6. Fit the forward and direct clutch inner seal protector

J-21362 over the forward cluteh hub.

7. Fit the ciutch piston inside the forward and direct

clutch piston seal protector J-21409, Then, fitthe

LA

Fig. T19-4 Forward clutch assembly
1 Snapring °
2 Direct ciutch hub
3 Thrust washer
4 Forward clutch hub

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

8 Applyring
10 Forward clutch assembly
A Direction of dished steel clutch
plate into forward clutch housing
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assembly into the forward clutch housing (see fig. T19-7).
B.  Fit the clutch piston by rotating it clockwise untit it js
seated in the housing.

8. Fit the sixteen clutch release springs into the spring
pockets in the clutch piston,

10. Piace the clutch housing on the bed of a press with
the turbine shaft lowermost.

Fig. T19-5 Removing and fitting the forward clutch
housing snap ring
1 Clutch spring compressor
2 Snapring

Fig. T18-6 Removing the forward ciutch piston

11. Position the spring retainer on the springs.

12. Compress the springs ensuring that the retainer

does not catch in the snap ring groove. Fit the snap ring

then release the tension on the springs.

Note Ensure that the release springs are not leaning. if
necessary, push the springs into an upright
position using a smah screwdriver.

13. Fit the forward clutch apply ring into the clutch

housing.

14. Fit the thrust washers on either side of the forward

clutch hub. Retain the washers in position with

petroieum jelly. Ensure the bronze washer is fitted to the
sida of the hub which faces the forward elutch housing.

15. Fit the forward clutch hub into the forward ciutch

housing.

16. Lubricate the five flat steel clutch plates, the five

composition faced plates and the one dished steel clutch

plate with clean transmission fluid.

17. Commence by fitting the dished stesl plate with the

concave side uppermost {away from the clutch piston},

then alternate composition and flat steel plates (see fig.

T19-4).

18. Fit the direct clutch hub into the forward clutch

housing; fit the snap ring.

Direct ciutch and intermediate sprag clutch
assembly - To dismantie

1. Rernove the snap ring which retains the sprag
retainer. =

2. Remove the retainer {see fig. T19-8).

3. Remove the sprag outer race. Withdraw the sprag
clutch assembly from the outer race.

Fig. T19-7 Fitting the forward clutch piston
1 Forward clutch piston
2 tnner seal protector
3 OQuter seal protector

T19-4
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Fig. T19-8
1 Clutch spring retainer
2 Clutch release spring (14)
3 Piston inner seal
4 Fiston centre seal
& Sprag assembly

4. Turmn the unit over then remove the large snap ring
which retains the direct clutch back plate in the clutch
housing. Remove the back plate.

5. Remove the five composition plates, four steel

plates, and one waved steel plate from the clutch

housing. Remove the clutch apply ring.

On turbocharged cars, remove six composition
plates, five flat steel plates, and one waved stee! plate.
Note The direct clutch assembly on turbecharged cars

is uprated from naturally aspirated cars, therefore
it should be kept together as an assembly,

6. Using the clutch spring compressor J-2590,

compress the clutch release springs and remove the

snap ring (see fig. T19-9).

7. Remove the tool and lift off the spring retainer.

Remove the fourteen clutch release springs. Keep these

springs separate from the forward clutch release

springs.

8. Withdraw the direct clutch piston from the ¢luteh

housing.

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

9. Remove and discard the pistan inner and outer seals.

10. Remove and discard the piston centre seal from the
direct clutch housing.

Direct clutch, sun gear shaft, and intermediate sprag
clutch assembly — To inspect

1. Wash all parts except the composition faced elutch
plates in clean paraffin. Dry with compressed air.

Direct clutch and intermediate sprag assembly
6 Sprag clutch retainer

11 Direct clutch piston

7 Snapring 12 Apply ring
8 Intermediate clutch outer race 13 Snap ring
9 Direct clutch housing
10 Piston outer seal
] F

;‘-:-:-l-u.- -

A22T}

Fig. T19-9 Removing and fitting the direct clutch
housing snap ring
1 Snapring
2 Compressor adapter {seated on retainer)

2. Examine the sprag assembly,
3. Examine the inner cam and outer race for scratches
Or wear.
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4. Examine the clutch housing for cracks. Ensure that
the cil passages are clear. Check for excessive wear on
the clutch plate driving lugs.

&, Examine the composition faced and steel ciuteh
plates.

6. Composition plates should be dried with
compressed air and the composition surfaces inspected
for.

Pitting and flaking.

Wear.

Giazing.

Cracking.

Charring.

Metai particles embedded in the ining.

if a compaosition faced plate exhibits any of these
symptoms, fit new plates.

7. Steel plates should be inspected for heat
discolouration. If the surface is smooth and an even
colour is indicated, the piates can be used again, If
severe heat spot discolouration or surface scuffing is
indicated, fit new plates.

8. Examine the back plate for scratches or other
damage.

8. Examine the sun gear shaft for cracks. Examine the
splines for damage, the bushes for scoring, and the

e po ow

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

ground bush joumats for damage. Ensure the oil feed
hole is clear.

10. Examine the housing for free operation of the check
ball.

11. Examine the piston for cracks.

12, Examine the fourteen springs for collapsed coils or
distortion. If any of these springs requires replacement,
fit sixteen new springs.

13. Examine the front friction band for wear at the
anchor and apply iugs, atso for the presence of metallic
particles in the band lining. Examine the band lining for
cracks, flaking, burning, and for the lining becoming
loose.

Direct clutch and intermediate sprag ciutch

assembly — To assemble

1. Lubricate the new inner and outer clutch piston

seais with clean transmission fluid, Lubricate the seal

grooves in the direct clutch piston. Fit the seals with the
lips facing away from the spring pockets.

2. Lubricate a new centre seal with clean transmission

fluid. Lubricate the seal groove in the direct ciutch

housing, then fit the seal with the lip uppermost.

Note Preduction built transmissions use a direct clutch
housing with a check ball. If the housing requires
replacement and the replacement housing does
not contain a check ball, replace the direct clutch
piston with the service piston which has a check
ball. Either the direct clutch housing and/or
the piston must contain a check ball otherwise
damage may occur to the direct clutch and
related parts.

Fig. T19-11 Fitting the front band
1 Anchor pin
2 Front band location
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3. Fitthe inner seal protector J-21362 over the direct

clutch hub.

4. Fit the outer seal protector J-21409 into the clutch

housing and fit the piston, turning it clockwise as it is

pushed down. Remove the tools.

5. Fit the fourteen clutch release springs into the

spring pockets in the clutch piston, leaving two pockets

directly opposite one another with no springs. If
replacement springs are to be fitted. fit all sixteen.

6. Position the spring retainer over the springs.

7. Using the clutch spring compressor J-2530,

compress the springs ensuring that the retainer does not

catch in the snap ring groove. Fit the snap ring. then
remove the tool.

Note Ensure that the clutch release springs are not
leaning. If necessary, push the springs into an
upright position using a small screwdriver.

8. Fit the direct clutch apply ring into the clutch

housing.

9. Lubricate the four flat steel clutch plates, five

composition faced plates and one waved stee! plate with

clean transmission fluid. Then fit the plates into the
clutch housing (see fig. T18-10}. Commence with the
waved steel plate and then altemate composition and
steel plates.

On turbocharged cars. one waved stesl plate, five
flat steel plates, and six composition plates are fitted.
Note Do not use radially grooved composition plates at

this point of the assembly.

10. Fit the direct clutch backing plate over the clutch

plates and fit the large snap ring.

11. Turn the clutch unit over and fit the sprag clu‘tch

assembly onto the intermediate clutch inner cam.

12. Fit the intermediate sprag outer race with a

clockwise turning motion.

Note When fitted, the outer race should not tumn anti-
clockwise.

13. Fit the sprag clutch retainer {cup side down) and fit

the snap ring.

Turbine shaft, forward and direct clutches, sun gear

shaft, and front band - To fit

1. Fit the front band so that the band anchor hole fits

over the band anchor pin and the band apply lug faces

the servo hole (see fig. T19-11).

2. Fit the sun gear shaft with the longer splined end

innermost.

3. Fit the direct clutch housing and intermediate sprag

assembly onto the centre support as follows.

4. Ensure that the ends of the oil sealing rings on the

centre support are interlocked, and that the rings are

lubricated.

5. Carefully slide the direct clutch housing onto the

centre support sleeve. At the same time engage the

housing internal splines with the splines on the sun gear

shaft.

6. Ensure that the clutch housing bub bottoms on the

sun gear shaft. Also ensure that the splines on the

forward end of the sun gear shaft are flush with the

splines in the direct clutch housing.

Note It will be necessary to rotate the clutch housing to
allow the sprag outer race to line up with the

intermediate clutch plates. If necessary, remove
the direct clutch driving and driven plates to
facilitate the handling of the housing.

7. Fit the bronze thrust washer onto the forward clutch

hub; retain the washer in position with petroleum jelly.

8. Position the transmission horizontally in the

transmission holding fixture. Fit the forward ciutch

assembly and the turbine shaft.

9. Ensure that the mainshaft bottoms on the end of the

forward clutch hub,

10. It will be necessary 1o rotate the clutch housing to

aliow the direct clutch driving hub to line up with the

clutch plates in the direct clutch. -

11. When the forward clutch is correctly seated it

should be approximately 31,75 mm {1.250 in) from the

oil pump face in the transmission casing.

Note The missing internal splines in the forward clutch
hub are lubrication passages and do not have to
be aligned with any particular splines on the
mainshaft.

12. Fit the oil pump.
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Section T20

Intermediate clutch, gear unit, centre support,

and reaction carrier

The intermediate clutch comprises three steel plates
{1 waved and 2 flat). three composition piates, and an
apply piston. L

The steel plates are slotted directly into the
transmission casing. The composition plates engage
in splines machined in the intermediate clutch outer
race,

The compound planetary gear unit consists of an
internal gear, which is splined onto the mainshaft; an
output planet carrier and pinions; an output shaft,
which is mechanically connected to the output carrier:
and a sun gear, which is splined onto the sun gear
shaft.

The centre support is kKeyed and bolted to the
transmission casing and forms part of the reaction
carrier roller assembly. The oil delivery sieeve, which
supplies ail pressure to the direct clutch and the
intermediate roller is an integral part of the centre
support. The support alse houses the piston that
appilies the intermediate clutch,

The reaction carrier comprises 2 housing, a set of
planet pinions, and the outer race of the low roller.

When the mainshaft rotates, the splined intemal
gear is driven clockwise. This causes the rear planet
pinions to idle clockwise and drive the sun gear anti-
clockwise.

The front and rear sun gears are integral so they
turn as one. As a result, the front planet pinions also
idle ciockwise and drive the front intemal gear
clockwise.

The front internal gear is an integral part of the
output carrier and is thus connected to the output
shaft. This reacts with a force on the front pinions
which are trying to drive the front internal gear
clockwise. This reaction tends to rotate the front
carrier assembly anti-clockwise instead of allowing the
force to turn the internal gear and output shaft against
the weight of the car.

To make the gesr set effective in driving the car, a
roller assembly is used to hold the carrier against anti-
clockwise rotation. This roller assembly is in effect a
one-way clutch which allows a rotating part to turn
one way only.

The roller assembly is fitted in such a manner
that its elernents will lock and prevent the reaction
carrier from rotating anti-clockwise, This provides the
required reaction and causes the front planet pinions
to drive the front internal gear and output shaft in
reduction at a ratio of approximately 2.6:1, This gear
ratio, coupled with a maximum torgue converter
reduction of approximately 2.2:1 gives an overall ratio
of almost 5.5:1 in first gear.

As the speed of the car increases, less torque
multiplication is required so that the coupling will
become more efficient. Therefore, it is desirable to
rmove to a lower ratio. This is accomplished with the

aid of the intermediate sprag assembly, intermediate
cluteh, and sun gear shaft.

A sprag assembly is a device having irregular
shaped members wedged between inner and outer
races, similar to a roller assembly. It permits a part to
rotate in one direction only.

When the intermediate clutch is applied, the drive
plates become locked to the reaction plates and by
doing so they lock the intermediate sprag outer race to
the transmission case.

This, in effect, holds the clutch housing, sun gear
shaft, and sun gear against anti-clockwise rotation.
When the sun gear is stationary, the power flow is as
follows.

Converter output is transmitted clockwise through
the forward ciutch to the mainshaft and rear internal
gear. As the rear internal gear turns clockwise, the rear
pinions rotate clockwise on their pins and ‘walk
around’ the stationary sun gear. This moves the output
camrier and output shaft clockwise in reduction at a
ratio of approximately 1.5:1 (or second gear).

The front gear unit is not required for second gear
operation. However, because the output carrier is
integral with the front internal gear, the front internal
gear runs clockwise in reduction. This causes the front
planet pinions to run clockwise around the stationary
sun gear, turning the reaction carrier clockwise. This
clockwise rotation of the reaction carrier causes the
rear roller assembly to overrun or to become
ineffective.

As the speed of the car increases further, a lower
ratio is again required. The transmission is moved to
third or direct gear. This is achieved by applying the
direct clutch as well as the forward clutch so that both
the rear internal gear and the sun gear rotate at the
same speed.

In order to obtain revetse, a rear friction band is
used. This band locks the reaction carrier against
clockwise rotation which would cause the low or rear
roller to overrun. Power flow through the transmission
in reverse is as follows.

Turbine torque from the converter is transmitted
1o the forward cluteh housing; the forward cluteh is
released, thus disconnecting the flow of power to the
mainshaft and rear internal gear. Instead of power
flowing through the forward clutch, it flows from the
turbine shaft through the forward clutch housing and
through the direct clutch hub to the direct clutch
which is applied. This applies power to the sun gear
shaft and sun gear, turning them clockwise. With the
sun gear driving clockwise, the front pinions revolve
anti-clockwise as idlers. This drives the front internal
gear and output shaft anti-clockwise or in a reverse
direction. The overall ratio in reverse with maximum
converter ratio and gear reduction is approximately
4.4:1,
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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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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
8/87 TSD 4700
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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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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

987 TS0 4700
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Fig. T21-3 Heli-coil identification — View of underside of transmission case
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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

T22-2



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.

TSD 4700
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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}

9/87



-
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

T22-11



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.

8/87 TSD 4700
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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

T23-1



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

9/87



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

a/87



Section T24

Workshop tools



