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
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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
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Fig. T13-5 Removing the rear servo
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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.
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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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T4-2

pistons, servo oif seats a check ball and the oil must pass
through a restrictor. This siows down the stroking of the
pistons (sea fig. T14-3}).

The exhausting oil from the accumulator and the
direct clutch seats another check ball and the oil is forced
1o flow through an orifice. This controls the clutch
pressure during direct clutch release.

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

:] Direct cluteh and intermediare clutch oil

Intermediate range — second gear

During a manual 3-2 dewn-change, intermediate cluteh
oil from the 1-2 shift valve seats a check bail and flows
through an erifice to apply the front band (see fig. T14-4)
The oil which applies the band is also controlled by the
stroking of the accumulator piston which is rasisted by
the accumulator spring and the restricted exhaust of the
direct clutch oil.

Detent sclencid, control valve spacer, and front serve —
To remove

These units may be removed from the transmission
whether or not the transmission is fitted to the car.

1. Drain the transmission fluid and remove the sump.
2. Remove the control valve unit and governor pipes
(see Section T12).

3. Disconnect the leads from the connector terminals.
4. Remove the two setscrews that secure the detent
solenoid.

8. Remove the solenoid.

6. Remove the controi valve spacer ptate and gasket.
Note

tf the last operation is being carried out with the
transmission in the car, lower the control valve spacer
piate in a level plane so that the check balis do not

fall out. Remove the check balls from the spacer plate.
7. Remove the six check balls from the cored passages
in the transmission case (see fig, T14-5),

8. Lift the front servo piston, retaining ring, pin,
retainer, and spring from the transmission case. An
exploded view of the front servo is shown in figure T14-7.

Front servo — To inspect
1. Examine the servo pin for damage.

Fig. T14-3 Drive range — 3-2
T Servo oil (¢check ball seated)
2 Direct clutch passage”
3 Intermediate cluteh oil (check ball seated)

E Servo and intermediate ciutch oil

Fig. T14-4 Intermediate range — 2nd gear
1 Direct clutch passage
2 Intermediate clutch oil {check ball seated)

[1 intermediate clutch oil
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Section T14
T14-3

2. Examine the oil seal ring groove in the piston for
damage.

3. Ensure that the ring is free in the groove,

4. Examine the piston for cracks and other damage.
£. Check the fit of the servo pin in the piston.

Detent solenoid, control vaive spacer, and front servo —
To fit
When averhauling the front servo or front accumulator
piston it will be noticed that the Teflon ring allows the
piston to stide very freely in its bore. Thisis a narmal
characteristic of the ring and does not indicate leakage
during operation,

When servicing pistans, the following peints should
be noted.

Only remove a Teflon pil seaiing ring from & piston
ring groove if the ring is to be renewed.

Only renew a Teflon oit sealing ring if it shows
evidence of leaking during operation or visual damage.

When changing a front servo Teflon oil sealing ring,
renew with an aluminium sealing ring.
1. Fit two guide bolts into the transmission case.
2. Place the six check bails into the ball seat pockets
in the case.
3. If the transmission is in the car, place the check
balls into the ball seat pockets in the spacer plate.
Note
One check ball is non-functional, therefore, on RC
transmissions amit one ball as shown in figure T14-6.
4. Fit the control valve spacer plate to case gasket
{gasket with extension for detent solenoid).
B. Fit the contrel valve spacer plate.
6. Fit the detent solensid. Do not tighten the
setscrews at this time.
7. Fit the front servo spring and retainer into the bore
of the transmission case.
8. Fit the retainer ring onto the front servo pin and
install the pin into the case so that the tapered end
contacts the forward band. Ensure that the retainer ring
is installed in the servo pin groove,

8, Fit a new piston sealing ring to the servo piston, if
the ring has been removed.

10. Fit the servo piston onto the band apply pin with
the flat side of the piston positioned towards the
transmission sump.

If the transmission is in the car, the parts should be
assembled 25 a group (see fig. T14-7} and fitted into the
servo bore. A length of straight clean feeler gauge {approx-
imately 0,51 mm {0.020in}} should be used 1o hold the
servo assembly temporarily in position as shown in

4 3 o, jan

Fig. T14-6 Location of check balls — spacer plats
1 Spacer plate to case gaskel
2 Check balls
3 Spacer plate
4 Non-functional ball {omit en RC
transmissions}

[ T T po—
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Fig. T14-5 Location of chack balls — transmission case
1 Check balls

Front servo
Spring

Pin
Piston
Oil seal ring
Retainer ring
Spring retainer

th ot B b —
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@

\® gl «
® ""..-' .'.’Ff 3/ g

Fig. T14-8 Method of tempararily holding front servo
piston in position (Transmission in car)

1 Correct position of feeler gauge, allowing
the accumulator piston to enter the front
servo bore before the feeier gauge is
withdrawn
Feeler gauge
Front servo piston
Spacer plate

]

BN

figure T14.8. Withdraw the feeler gauge before
tightening the control valve body setscrews.

11, Connect the electrical leads from the top gear
switch and detent soienoid onto the connector.

12. Fit the control valve as described in Saction T12
then torque tighten the setscrews and the detsnt
solenpid setscrews to the figures quoted in Section T22,
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Section T35
T15-1

Resr extention — To remove

This section describes the procedure for removal of the

rear extension when the transmission is fitted to the car.
The procedure is the same when the transmission

is removed from the car except that the gearchange

actuator and the propeller shaft will have been removed.

1. Remove the gearchange glectric actuator as

described in Section T5.

2. Remaove the body crossmember and disconnect the

propeller shaft at the gearbox end.

3. Place a drip tray beneath the rear extension.

4. Remove the coupling flange by withdrawing it

from the output shaft. ’

5. Remove the setscrews that secure the rear extension

to the transmission casing.

€. Slide the rear extension rearward and downward

until it clears the output shatt.

Caution

Make certain that the output shaft splines do not damage

the oil seal in the end of the rear extension.

7. Remove and discard the gasket from the rear

extension.

Rear extension — To inspect

1. Examine the rear extensian for cracks or damage.
2. Examine the bush for excessive wear or damage.

3. Examine the il seal for damage.
4. |If a new oi! seal is 1o be fitted, push out the old
seal using a suitable drift.

5. Ensure that the seat bore in the rear extension is
clean and free from damage and that the seal drain-
back port is not obstructed.

6. Lightly smear the outer edge of the new seal with
Wellseal. Drive in the seal using tool RH 79853,

Nota

The webbing on the seal instaliation tool RH 7953 must
be undercut by approximately 3,17 mm {0.125 in) as
shown in figure T15-1.

7. Fill the space between the seai lips with Shell
Retinax A grease, ensuring that the lip edges are coated
with grease.

8. Ensure that the rear face of the transmission casing
snd the front face of the extension are clean and free
from burrs,

Rear extension — To fit

1. Fit a new gasket onto the extension housing,

2. Carefully fit the extension casing over the output
shaft until the extansion abuts the rear of the trans-
mission casing.

3. Ensure that the splines on the output shaft do not
touch the oil seal in the end of the extension casing
otherwise the seal lip may be damaged.

Rear extension

Fig. T15-1 Seal installation tool RH 7953

4. Fit the setscrews and torque tighten them to the
figures quoted in Section T22.

Fit the coupling flange.

Connect the propelier shaft,

Fit the body crossmember.

Fit the gearchange electric actuator.

o~ mm
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Section T16
T16-1

The oil pump is an internal/external gear type which is
secured to the front face of the transmission casing.
Contained within the oil pump cover is an oil pressure
regulator valve train. The pump is mechanically connected
to the engine flexplate and operates whenever the

engine is Funning.

As the engine flexplate rotates it turns the torque
converter pump which is keyed to the inner gear of the
cil pump. The inner gear turns the outer gear which
causes oif 1o be lifted from the transmission sump via

Oil pump

an oil strainer.

As the gears turn, the oil is carried in pockets formed
by the gear teeth, past a crescent shaped projection ot
the pump. Beyond the crescent, the gear teeth move
closer together causing the oil to be forced out at
pressure from between the teeth, At this point the oil
is delivered through the pump outlet to the pressure
system (see fig. T16-1).

The oil pressure is controlled by a pressure
regulator valve. As the pressure builds up, the oil is

15

Fig. T16-1 Oil pump and pressure regulating rystem
1 Driven gear
2 Pump crescent
3 Driving gear
4 Pump outlet
5 Pump intake

- Line oif

6 Line pressure oil
7 Pressure regulator vaive
8 L ubricating cil
9 Converter return
10 Strainer assembly

11 Transmission sump
12 Line pressure oif
13 Converter oil

14 Manua! vaive

15 Heat exchanger

: intake and lubricating oil
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directed through an orifice to the top of the pressure
regulator valve. When the correct pressure is reached, the
valve moves against spring pressure, opening a passage
which feeds the torque converter,

When the torque converter is full, oil passes to
the transmission heat exchanger by way of an externaj
pipe. Upon ieaving the heat exchanger, the oil is fed
by way of a second external pipe to the transmission
lubricating system,

As the pressure continies to increase from the
pump, the pressure regelator valve moves further to
expose a port which directs excess oil back to the suction

Fig. T16-2 Removing the pil pump
1 Qil pump
2 Slide hammer

Fig. T16-3 Removing tha regulstor vaive retaining
circlip
1 Regulator valve spring
Z Boost valve sleave
3 Circlip

side of the pump. The pressure regulator valve is spring
balanced to regulate line pressure at approximately
4.8 bar (70 ibf/in?).

Note

There are two types of regulator valves, therefore,
reference should be made to Section T4.

Oil pump — To remove

1. Remove the transmission from the car [see Section
TB).

2. Remove the retaining clamp RH 7952 and withdraw
the converter.

Note

The converter and oil weigh approximately 23 kg

(80 Ib) and care should be taken when removing it to
ensure it is not dropped or damaged,

3. Install the transmission in the holding fixture

RH 7955 with the pump upwards.

4. Remove the pump attaching setscrews.

§. Fit the threaded slide hammers (J.-7004} into the
setscrew holes in the pump body.

Tighten the tock-nuts and remove the pump
assembly from the transmission case (see fig. T16-2),
Note
Operate the slide hammers simuftanecusly otherwise the
pump will tilt and jam in the case.
€. HRemove the slide hammers.

7. Remove and discard the pump to case sealing ring
and gasket.

Qil pump — To dismantle

1. Holding the pump assembly firmly on g bench,
push the regulator boost valve sieeve, against spring
pressure, then remove the circlip (see fig. T16-3).

Note

The pressure requlator spring is under pressure and care
should be exercised when removing the boost vaive

and sleeve.

2. Remaove the regulator boost valve and sleeve,

3. Remove the pressure regulator spring,

4. Remove the regulator valve, spring retainer, and
spacer or spacers (if fitted). i

5. Remove the setscrews which secure the pump cover
to the pump body. Separate the cover and body, noting
that the setscrews are of differing lengths.

6. Mark the driving and driven gears to facilitate
carrect assembly {an indelible pen or pencil is
recommended).

7. Remave the gears from the pump body as shown in
figure T164.

B. Remove the retaining pin and plug from the end

of the regulator bore,

S. Remove the oil rings from the pump cover,

10. Remove the pump to forward clutch housing
selactive washer, noting the thickness to facilitate
fitting of a new washer on assembiy,

Oil pump — Ta inspect
Wash all parts in clean paraffin, then dry with
compressed air,
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Section T16
T16-3

1. Examine the pump body gear pocket and the
crescent for scoring or other damage,

2. Fit the gears into the pump body, then check the
end clearance as shown in figure T16-5, The clearance
should be between 0,02 mm and 0,09 mm (0.0008 in
and 0.0035 in). . :

2. Examine the face of the pump body for scores and
burrs.

4, Examine the oit passages for blockages and porosity.

5. Examine the threads into which the cover securing
setscrews fit.

6. Cheek the pump cover and body faces for ovarall
flatness.

7. Examine the pressure requlator vaive bore for score
marks,

8. Ensure that the pressure regulator valve and the
boost valve will move freely in their respective bores.

O# pump — To assembie
1. Fit the oil pump driving and driven gears into the
pump body with the alignment marks {made with an
indelible pen or pencil} uppermaost.
Note
If the pump driven gear has a rectangular or triangular
identification mark on one tooth, the gear should be
instailed with the identification mark downwards.

Fit the drive gear with the drive tangs uppermost
{see fig, T16-4},
2. Fit the pressure regulator spring retainer, spacer, ot
spacers (if fitted) and spring into the pressure regulator
bare {see fig. T16-6).
3. Lightly lubricate the pressure regulator valve with
clean transmission fluid, then fit the valve into the
opposite end of the bore, stem end first.
4. Fit the pressure regulater valve end plug and
retaining pin.
5. Lightly lubricate the boast valve and sleeve, then
fit the valve into the sleeve {stem end out), Fit both
parts into the bore in the pump cover by compressing
the sieeve against the pressure regulator valve spring.
6. Retain the sieeve with the circlip.
7. Fit the two oil sealing rings to the pump cover.
8. Lubricate the pump gears with clean transmission
fluid then fit the pump cover to the pump body.
9. Fit the cover securing setscrews into their original
positions. Leave the setscrews finger tight.
10. Fit the pump bady and cover alignment band
{J-21368) around the pump assembly. Tighten the
band to align the cover with the body {see fig. T16-7}.
11. With the band in position, tighten the pump body
to cover securing setscrews to the figures quoted in
Section T22. Remove the alignment band.,
12. Fit a new pump to case ‘0O’ ring.
13. if necessary, fit a new front pump oil seal using the
installing tool R4 7953,
14, Fit a new selective washer {pump to forward ciutch
housing), with 3 corresponding thickness to the one
removed. '

Oil pump — To fit
1. Fit a new gasket and guide pins into the trans-

Fig. T16<4 Removing the pump gears
1 Pump body
2 Driving gear {tangs uppermost}
2 Driven gear

Fig. T16-56 Checking tha gear end ciearance
1 Straight edge
2 Feeler gauge
3 Inner {driving} gear
4 Qurer {driven} gear

mission case. ‘
2. Lubricate the turbine shaft journals with clean
transmission fluid, Smear tha seal rings on the pump
delivery sleeve with petroleum jally, ensuring that the
rings are correctly located.,
3. Fit the pump assembly {see fig. T16-8). Ensure
that new seals are fitted to the setscrews.

Do nat remove the guide pins until all but two
setscrews have been fitted. Leave one setscrew out to
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12 12 1

10 g 8

Fig. T16-6 Pump cover
1 Pressure regulator valve
2 Pump cover
3 Gasket
4 Retaining pin
5 Selective washer

B Bore plug

B Spacer

Fig. T18-7 Aligning pump tover with pump body
1 Alignment band

7 Oil sealing rings

9 Spring retainer

10 Pressure regulator spring
11 Boost valve

12 Sleeve

13 Circlip

assist in checking the end-float.
4. Torque tighten the setscrews 1o the figures quoted
in Sectign T22.
Note
If the turbine shait cannot be rotated as the pump is
being pulled inio pasition, it is possible that either the
torward or direct clutch housings have not been correctly
indexed with all the clutch plates. This condition must
be corrected before the pump is finally pulled inte
position.
S. Check the front unit end-float as follows (see fig.
T16-9).
a. Fit aslide hammer bolt (J-7004) into the ane
remainmng bolt hole.
b. Secure a dial test indicator on the siide hammer
bolt. Adjust the indicator to register against the snd of
the turbine shaft.
c. Hold the output shaft forward whilst pushing the
turbine shaft rearward to its stop.
d. Set the dial indicator to zero.
2. Pull the turbine shaft farward, noting the indicator
reading (shaft travel).

The end-flpat should be between 0,08 mm and
0,61 mm (0.003 in and 0.024 in}.

If the end-fioat is not within the limits, select a new
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washer, referring to the following chart. Note
An oil soaked washer may tend to discolour. Tharefore,
if necessary, measure the washer to ascertain the thick-

!ﬂiclmess Colour Number ness.
1,52 mm 10 1,63 mm 6. Remove the dial test indicator and slide hammer
| {0.060 in 10 0.064 in) Yellow 0 ?olt-F e firal _ i
I . it the final pump securing setscrew and saal.
110837'?:: ttz :)?}g:.:] Blue | 1 Torque tighten the setscrew to the figures quoted in
- - Section 1722,
2,08 mm to 2,18 mm
{0.082 in to 0.086 in) Red 2
2,36 mm 10 2,46 mm
{0093 in 10 0.097 in} Brown | 3
(2,64 mm 10 2,74 mm |
| {0.704 in to 0.108 in) Green 4
292 mmto 3,02 mm |
10.115in100.119 in) Bilack B
3,20 rom to 3,30 mm !
{0.126 in to 0,130 in} | Purple | 6

Fig. T16-8 Fitting the oil pump
1 Guide pin

Fig. T16-8 Chacking the front unit and-float
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The control rods, levers, and parking link age consist of
an assernbly of levers and rods which are operated by
the electric gearchange actuator. The detent lever is
connected 1o the manual control valve in the control
valve unit and is retained in this position by a spring-
ipaded detent roller (see fig. T17-1).

The parking paw! actuating rod causes the parking
pawl to engage the tfransmission whenever Park is
selected. This provides a mechanical lock which wili
hold the car on the steepest of gradients.

When the gear range selector lever on the steering
cotumn is moved, with the ignition on, the electric
actuator wilt move the gearchange operating lever to the
required pasition via an adjustable rod. The gearchange
operating lever is secured 1o the outer end of the manual
shaft and the detent lever is secured to the inner end of
the shaft. Therefore, the detent lever wil move a
corresponding distance, moving the manuai control
valve.

When the gear selector lever on the steering celumn
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 pianet carrier.
The rear unit planet carrier is mechanically connected
to the transmission output shaft, therefore, the shaftis
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. 11 the transmission has not been removed, drain
and remove the sump as described in Section T11.

3. I the gearchange electric actuator has not been
removed, disconnect the gearchange operating rod

by removing the split pin and clevis pin,

4. Remove the split pin and clevis pin from the
opposite end of the gearchange cperating rod; remove
the rod.

5. Remove the lock-nut which retains the gearchange
operzating lever to the manual shaft; remove the lever,
6. Remove the setscrew that secures the detent spring
and roller assermbly to the control valve unit; remove
the detent spring assembly.

7. Remove the pin which secures the manual shaft to
the case.

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

9. HRemove the detant lever from the manual shaft.
Then remove the lock-nut completely.

10. Remove the parking pawl actugting rod, detent
iever, and manual shaft from the case.

Control rods, levers,
and parking linkage

Fig. T17-1 Manual shaft and parking linkage
Detent roller and spring assembly
Retaining pin

Lock-nut

Detent lever

Parking pawl| actuating rod
Manual shaft

Lip seal

Spring retainer

Pawl return spring

10 Parking pawl

11 Pawl shaft

12 Parking lock bracket

e~ b N —

Note

Do not remove the manual shaft seal unless replace-
ment is required.

11, Remaove the setscrews securing the parking lock
bracket; remove the bracket,

12. Remove the parking pawi raturn spring.

Note

The following operations are to be completsd only it
one or more of the parts invoived requires replacement.
13. Remove the spring retainer from the parking pawl
shaft. Remove the parking pawl shaft cup plug by
placing a screwdriver between the parking paw! shaft
and the casing; levering outwards (see fig. T17-2).

14, Remove the parking pawl and the shaft.
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Control rods, levers, and parking linkage — To inspect
1. Wash all parts in ctean paraffin, then dry them with
compressed air,

2. Examine the parking pawl| actuator rod for cracks
or broken spring retainer lugs.

3. Examine the actuator spring for distortion or
darnage. Ensure the actuator fits freely on the actuator
rod.

Fig. T17-2 Fitting the parking pawl and shaft

4, Examine the parking pawf 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 2 loose pin.
7. Examine the parking pawl shatt Tor damage to the
retainer groove,

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

8. Examine the parking lock bracket for cracks or
wear.

10. Examine the detent spring and rolter 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, ievers, and parking linkage - To fit

1. Fit the parking pawl with the taoth towards the
centre of the transmission, then fit the parking paw!
shaft (see fig. T17-3).

2. Fit the parking paw! shaft retaining clip.

3. Fit the cup plug into the case, using a3 9,52 mm
{0.375 in} diameter steel rod, to drive the shaft and
plug into the case until the shaft bottoms on the case
rib.

4. Fit the parking pawl return spring with the squared
end hooked around the pawi,

&. Fit the parking lock bracket with the guides over
the parking pawl. Torgque tighten the setscrews to the
figures quoted in Section T22.

6. Fit the actuator rod plunger under the parking
iock bracket and over the parking pawi.

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

B. If necessary, it a new manual shaft to case lip
type seal into the case, using 2 19,05 mm {0.750 in}
diameter steel rod to seat the seal.

9. Lubricate the manual shaft with Shell Retinax A
grease. Fit the shaft into the case and through the detent
lever {see fig, T17-4).

10. Fit the lock-nut onto the manual shaft, then torgque
tighten the nut to the figures quoted in Section T22.
11. Fit the retaining pin into the transmission casing,
aligning it with the groove in the manual shaft {see

fig. T17-5).

12. Fit the detent spring and roller assembly. Torque
tighter the setscrew to the figures guoted in Section T22.
13. Fit the gearchange operating iever to the manual
shatt. Fit the tock-nut and torque tighten to the figures
quoted in Section T22.

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

15. Fit the sump {see Section T11),

Control linkage — To check

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

2. Select Park on the gearchange actuator. Push the
lower end of the gearchange operating lever fully
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torward {Park position),

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

4. Select each of the gear positigns in turn on the
actuator. Al each position, ensure that the clevis pin
wili 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 selected after Low.

6. If, in any position the pin wilt not pass through the

— W g 5
-

e -
S P o e SR TN

i . ‘3_,_,.#- b "-G\.-\_..

Fig. T17-5 Fitting the manuat shaft retaining pin
1 Manual shaft
2 Retaining pin

jaw and lever, adjust the length of the rod.

7. Finally, lubricate the clevis pin with Rocol MTS
1000 grease. Fit the clevis pin and secure it with a new
spiit pin,

November 1961
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The turbine shaft is a splined shaft which connects the
torque converter to the forward eluteh,

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

The direct clutch is similar in canstruction to the
torward chrich {see fig. T18-1].

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 turn is splined
to the sun gear shaft. The ciutch is applied hydraulically
by a piston housed in the direct clutch housing.

The front band is & lined 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 clutch is
released the cluteh return springs push back the hydraulic
piston, the piates are then released and the connection

Turbine shaft, forward and

direct clutches, sun gear
shaft, and front band

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 {see Section T18},

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 piate, 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.

A summary of the power flow through the trans-
mission is given in Section T19.

Turbine shaft, forward and direct clutches, sun gear
shaft, and front band — To remove

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

2. Remove the oil pump.

3. Withdraw the turbine shaft and the forward
cluteh from the transmission {see fig. T18-2}.

4. Remove the thrust washer from between the
forward cluteh hub and the direct clutch housing; the

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

1 Forward clutch housing
2 Front band
3 Direct cluteh housing

4 Intermediate sprag clutch
S Sun gear shaft
6 Forwerd clutch hub

7 Direct clutch hub
8 Turbine shaft

_ Turbine shaft, forward and direct clutches, sun gear shaft, and front band
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washer may have come out with the forward clutch.

5. Withdraw the direct clutch and intermediate sprag
assembly {see fig. T18-3). The sun gear shaft may come
out with the direct clutch assembly,

6. Remove the sun gear shaft if not previously removed.
7. Remove the front band,

B. Check the end-float of the rear unit; proceed as
follows.

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

Rear unit end-float — To check

1. Remove the transmission rear extension housing.

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

3. Mount a dial test indicator onto the bolt so that the
indicator stem registers with the end of the cutput
shaft {see fig. T18-4).

4. Set the dial indicator to zero.

5. Move the output shaft in and out, noting the
indicator reading to enable the correct end-fioat
adjusting washer 1o be used when the transmission is
assembied. 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 a steel washer with three tabs located between the
thrust washer and the rear face of the transmission case.
7. M adifferent washer thickness is required to bring
the end-float within the specified limits, it can be
selected with the sid of the following chart,

Thickness Number |
Ommte04t mm
{0 in 10 0.016 in}) 6
041 mmto 0,81 mm |
| {0.016 in 10 0.032 in) 5
0.81 mm to 1,22 mm |
| {0.032 in t0 0.048 in) | 4
1,22 mm to 1,63 mm |
{0.048 in to 0.064 in) . 3
[1,63 mm to 2,03 mm |
{0.0B4 in to 0.080 in) | 2
2,03 mmto 2,44 mm |
| (0.080 in 10 0.096 in) [ 1

Forward clutch and turbine shaft — To dismantie

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

2. Remove the forward clutch hub. Remove the thrust
washers, one from each side of the hub (see fig. T18-5)}.
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 return springs until the
retaining snap ring is accessibie. Remove the snap ring
{see fig. T18-6). ’ =

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. T18-7).

Note :

The forward and direct clutch pistons are similar, Ensure
that the forward clutch piston is identified during
dismantling, so that it can be reassembied corractly
into the forward ciutch housing,
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Fig. T18-4 Checking the rear unit end-float

8. Remove and discard the inner and outer seals from
the clutch piston.

8. Remove and discard the piston centre seal from the
forward cluteh housing.

10. It is not necessary to remove the turbine shaft
from the forward elutch housing uniess sither the shaft
or the housing is damaged and requires renewal. There-
fore, if renewal is required, proceed as follows.

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 {3.00 in)

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

Forward ciutch and turbine shaft — To inspect

1. Wash all parts in clean paraffin, except the
composition faced cluteh piates. Dry all the parts 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.

If a composition plate exhibits any of the above
conditions, fit new plates.

2. The steel plates should be checked for heat

e Oopop

i
il
=1

R
Fig. T18-5 Forward ctutch assembiy
1 Snap ring 5 Thrust washer 9 Apply ring
2 Direct cluteh hub €& Composition plate 10 Forward dutch assembly
3 Thrust washer 7 Flat steel plate A Direction of dished steel clutch
4 Forwarg clutch hub 8 Dished steet plate plate into forward cluteh housing
TSD 4400
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discolouration, if the surface is smooth and an even
colour is indicated, the plates can be used again. If
severe heat spot discoicuration or surface seuffing is
indicated, fit new plates.

2. Examine the sixteen clutch release springs for
coflapsed coils or signs of distortion. If any springs show

Fig. T18-6 Removing and fitting the forward clutch
housing snap ring
1 Clutch spring compressor
2 Press ram
3 Snapring

Fig. T18-7 Remaving the forward clutch piston

these symptoms, fit sixteen new springs.

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

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

5. Examine the piston for cracks.

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

7. Ensure that the check bail in the clutch housing is
free in its chamber,

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

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

10. Examine the bush journals for damage.

Forward clutch and turbine shaft — To assemble

If the turbine shaft was removed from the forward
ctutch housing, proceed as follows.

1, Plage the clutch haousing 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 untii 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 to allow the shaft to
straighten itself, Repeat this step several times until it is
evident that the shaft is squarely aligned with the

Fig. T18-8 Fitting the forward clutch piston
1 Forward clutch piston
2 Inner seal protector
3 Outer seal protector
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housing. If the shaft is not started squarely, damage-to
the shaft or housing splines may occur.

3. Invert the forward clurch 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 seal
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 jelily then fit the
seal with the lip uppermos?.

6. Fit the forward and direct chuteh inner seal protector
(J-213562) over the forward clutch hub,

7. Fit the clutch piston inside the forward and direct
clutch piston seal protector (J-21409), then fit the
assembly into the forward clutch housing (see fig, T18-8},
B. Fit the cluteh piston by rotating it clockwise until
it is seated in the housing.

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

10. Place the clutch housing on the bed of a press

with the turbine shaft iowermost.

11. Position the spring retainer an 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 2n upright position
using a smal! screwdriver. ' i

13. Fit the forward clutch apply ring into the cluteh
housing. )

14. Fit the thrust washers on eithar side of the forward
cluteh hub. Retain the washers in position with petroleum
jelly. Ensure the bronze washer is fitted 10 the side of the
hub which faces the forward clutch housing.

15, Fit the forward clutch hub into the forward clutch
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 steel plate with the
concave side uppermost (away from the clutch piston),
then alternate flat steel and composition plates (see fig.
Ti85).

18. Fit the direct clutch hub into the forward clutch
housing; fit the snap ring.

Direct clutch and intermediate sprag clutch
assembly - To dismantle

1. Remove the snap ring which retains the sprag
retainer.

2. Remove the retainer {see fig. T18-9).

3. Remove the sprag outer race, then withdraw the
sprag clutch assembly from the outer race.

4. Turn the unit over then remove the large snap
nng which retains the direct clutch back plate in the
clutch heousing: remove the back plate.

5. Remove the five composition piates, four steel
plates, and one waved steel plate from the ¢lutch
housing. Remove the clutch apply ring.

1

13 12 1 10 9 B 7 0001
Fig. T1B-8 Direct clutch and intermediste sprag assembiy
1 Clutch spring retainer & Sprag clutch retainer 11 Direct clutch piston
2 Cluteh release spring {14} 7 Snap ring 12 Appiy ring
3 Piston inner seal B imermediate ciutch outer race 13 Snapnng
4 Piston centre sea 9 Direct clutch housing
5 Sprag assembly 10 Piston outer seal
TSD 4400
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On 1984 model year Muisanne Turbo cars and
onwards, remove six compostion piates, five flat steel
plates, and one waved steel plate.

Note

The direct clutch assembly on the above cars has been
uprated, therefore it should be kept together as an
assembly. Individual parts are not interchangeable
with sarlier models, -'

6. Using the clutch spring compressor {J-2590),
compress the clutch release springs and remove the
snap ring (see fig. T18-10).

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 clutch
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

inte the direct clutch housing.

9. Remove and discard the piston inner and outer seals.
10. Remove and discard the piston centra seal from the
direct clutch housing.

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

1. Wash all parts in clean paratfin, except the
compasition faced clutch plates. Dry all the parts with
compressed air.

2. Examine the sprag assembly.

Fig. T18-10 Removing and fitting the direct clutch
housing snap ring
1 Snap ring pliers
2 Spring compressor
3 Snap ring
4 Compressor adapter {seated on retainer)

3. Examine the inner cam and outer race for seratches
or wear,

4. Examine the clutch housing for cracks. Ensure that
the oil passages are clear and ook for excessive wear on
the cluteh piate driving lugs.

5. Examine the composition faced and steel ciutch
piates.,

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

inspected for.

Pitting and flaking,.

Wear.

Glazing.

Cracking.

Charring.

Metal particles embedded in the lining.

I¥ a composition faced plate exhibits any of the
above conditions, fit new plates.

7. Steel plates should be inspected for heat
discolouration, If the surface is smooth and an even
colour is indicated, the plates 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
ground bush journals 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 coliapsed coils

or distortion. If any of these springs requires replace-
ment, fit sixteen new springs.

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

meaoow
- [ L

Direct clutch and intermediate sprag clutch assembly —
To assembie ~

1. Lubricate the new inner and outer ciutch piston
seals with clean transmission fluid. Lubricate the seal
grooves in the direct clutch piston, then 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 clutch
housing, then fit the seal with the lip uppermost.
Note

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

3. Fitthe inner seal protector (J-21362) over the
direct clutch hub.

4. Fit the outer seal protector {J-21409) into the
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clutch housing and fit the piston, tuming it ctockwise

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. I S

replacement springs are to be fitted, fit all sixtean.
€. Position the spring retainer over the springs.
7. Using the cluteh spring compressar {J-2590),
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 ¢lutch apply ring into the clutch
housing.
9. Lubricate the four flat steel clytch plates, five
composition faced plates and one waved steel plate
with ciean transmission fluid. Then fit the plates into
the clutch housing {see fig. T18-11). Commence with
the waved steel plate and then ahernate composition
and steel plates.

On 1584 model year Mulsanne Turbo cars and
onwards, one waved steel plate, five fiat steel plates,

Fig. T18-11 Fitting the direct clutch plates
1 Backing plate
2 Composition plate
3 Waved steel plate
4 Flat steel plate

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 elutch
plates and fit the large snap ring.

11. Turn the clutch unit over and fit the sprag clutch
assembly onto the intermediate clutch inner cam.

12. Fit the intermediate 5prag outer race with a
clockwise turning motion.

Note

When fitted, the outer race should not turn anti-
ciockwise.

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

Turbine shaft, forward and direct ciutches, 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. T18-12).

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

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 siide the direct clutch housing onto the
centre support slesve, at the same time engage the housing
internal splines with the splines an the sun gear shaft,
6. Ensure that the clutch housing hub bottoms on the

Fig. T18-12 Fitting the front band
1 Anchor pin
2 Front band location
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sun gear shaft and 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, then fit the forward clutch
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
allow 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 spiines in the farward clurch hub
are lubrication passages and do not have to be aligned
with any particular splines on the rmainshaft.
12. Fit the oil pump.
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The intermediate clutch comprises three steel plates
(1 wavad and 2 fiat), three composition plates and an
apply piston.

On Mulsanne Turbo cars prior to 1984 model
year, three flat steel plates were used together with
heavy duty composition plates.

The steel plates are slotted directly intc the
transmission casing and 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 spiined onto the sun gear
shaft (see fig. T19-1).

The centre support is keyed and beited to the
transmission casing and forms part of the reaction
carrier roller assembly. The oil delivery sleeve, which
supplies oil pressure to the direct clutch and the
intermediate roller is an integral part of the centre
support. The support also houses the piston that
applies the intermediate clutch.

The reaction carrier comprises a housing. a set of
pianet pinions, and the outer race of the Low roiler.

Intermediate clutch, gear unit,
centre support, and reaction
carrier

When the mainshaft rotates, the splined intemnal
gear is driven clockwise. This causes the rear planet
pinions 1o 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 internal 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 gear set effective in driving the car, 3
roller agssembly 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 1o 1um
one way only.

The roller assembly is fitted in such a manner that
its elements will lock and prevent the reaction carrier
from rotating anti-clockwise. This provides the
required reaction and causes the front planet pinions

3 a 5
1 |
|

S

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 Mainshaft 10 Roller clutch assembly
3 Reaction carrier 7 Rear planet pinions 11 Centre support
4 Qutput carrier 8 Sun gear

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

May 1984
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direction. The overall ratio in Reverse with maximum
converter ratio and gear reduction is approximately
4.4:1.

in Intermediate range {second gear} with the
accelerator pedal released, the car will slow down,
using the engine as a brake. In this situation however,
the rear wheels will drive the transmission through the
output shaft and as a result. the intermediate sprag
would attempt to overrun. To prevent this happening
the front band is applied to the direct clutch housing,
holding it stationary, thus keeping the transmission in
second gear to provide effective engine braking.

For even greater engine braking, the transmission
can be placed into Low range. At speeds below
approximately 84k h {40 miie/h) the transmission
will move to first gear. When the car is in first gear
and the throttle is closed. the Low roller tends to
overrun. When the Low/Reverse band is applied, the
reaction carrier is prevented from overrunning the
roller and the transmission is retained in first gear.

The following is a summary of the flow of power
through the transmission in various gears.

Summary of power fiow

Neutral - Engine running

Forward clutch released, direct clutch released,
intermediate clutch reieased, low roller cluch
ineffective, front band released, intermediate sprag
cluich ineffective, rear band reieased.

In Neutral, all ciutehes and bands are released;
therefore, no power is transmitted from the torque
converter turbine to the planetary gear train or output
shaft.

Drive range - First gear

Forward clutch applied, direct clutch released,
intermediate clutch reieased, low roller clutch effective,
front band released, intermediate sprag clutch
ineffective, rear band released.

With the gear range selector in Drive range. the
forward clutch is applied. This deiivers turbing torque
10 the mainshaft and turns the rear internal gear
clockwise. Clockwise motion of the rear internal gear
causes the pinions to turn clockwise, driving the sun
gear anti-clockwise. In turn, the sun gear drives the
front pinions clockwise, driving the front internal gear,
output carrier, and output shaft clockwise at a
reduction of approximately 2.5:1. The reaction of the
front pinions against the front internal gear is taken by
the reaction carrier and roller clutch assembiy to the
transmission case. {The approximate stall ratio equals
5.8:1).

Drive range - Second gaar
Forward clutch applied, direct clutch released,
intermediate clutch applied, low roller clutch
ineffective, front band reieased, intermediate sprag
clutch effective, rear band reieased.

in second gear, the intermediate clutch is applied
to allow the intermediate sprag clutch to hold the sun
gear against anti-clockwise rotation. Turbine torque,
through the forward clutch, is applied clockwise

May 1964
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1 2 3 45 6 78 9 10112
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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
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Fig. T19-10

—
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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
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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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Fig. T19-21 Fitting the rear band

Fig. T19-22 Locating the cantre support

TSD 4400
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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

Decemnber 1981



T20-2
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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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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
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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



WORKSHOP MANUAL Section T21

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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- 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
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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
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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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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
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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
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Workshop tools

TSD 4400
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