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Section T1
T1.3

The torque converter transmission is a fully automatic
unit, consisting primarity of a three-element hydrautic
rorgque converter and a compound planetary gear train.
Three multiple-disc clutches, one rolier clutch, one sprag
clutch, and two friction bands, provide the elemants
which are required to obtain the desired functions of
the gear train.

A name plate is fitted 1o the right-hand side of the
transmission, toward the centre of the case. The serial
number is prefixed by either the letters RR, AR-A, RC,
or RT and the year in numerals.

The torque converter, clutches and rolers connect
the engine to the planetary gears with the aid of
pressurized transmission fluid. Three forward gears
and reverse are provided. When necessary, the torgue
converter will suppiement the gears by multiplying
engine torgue.

The tarque converter is of welded steel construction
and connot be dismantied, The unit is made up of two
vaned sections which face each ather across a fluid
filled housing. The pump half of the converter is
connected to the engine and the turbine half is connectad
to the transmission,

When the engine is running the converter pump
rotates and throws fluid against the turbine, causing
the turbine 1o rotate. The fiuid then returns 10 the
pump in a circutar fiow and continues this cycle as
long as the engine is running.

The converter also has a smailer vaned section,
called a stator, which directs the fluid back 1o the
pump through smalter openings at greater speed. The
speeded-up fiuid imparts additional force to the engine
driven converter pump, thus multiplying engine torgue.

A hydraulic system pressurized by an internal/
external gear type of pump provides the working
pressure required to operate the friction elements and
automatic controls.

Externsl control connections

The external control connections to the transmission
are.

1. An efectric gear change actuator, canneacting rog,
and levers. The actuator responds to an electrical

signal from a switch on the steering column, then moves
the gear change lever on the transmission to the required
position.

2. Engine vacuum which operates a vacuum modulator
unit,

3. 12 volt electrical signals 1o operate an electrical
detent solenaid.

Gear and torque ratios
The gear or torque ratios of the transmission are.

Introduction

First - 2.5:1
Second - 1.5:1
Third - 1.0:1
Reverse - 2.0:1

Each gear ratio can be multiplied by as much as 2.2,
depending upon the slip speed of the converter pump
and turbine.

Vaeuum modulator

A vacuum moadulator is used 10 automatically sense
engine torgue input to the transmission. The modulator
transmits this signal to the pressure regulator which
controls main line pressure, so that all the torque
requirements of the transmission are met and the
correct gear change spacing is obtained at all throttle
openings.

Detent solenoid

The detent solenoid is activated by a micro-switch
assembly which is mounted 1o the toeboard, heneath

the acceleratar pedal. When the pedal is in the kicik-down
pasition, the micro-switch is closed; the solenoid in the
transmission is then activated and a down-change will
occur at speeds betow 113 km/h {70 mile/h). At lower
speeds a down-change will occur at smialler throttie '
openings without the aid of the micro-switch assembly,
or the soienoid.

Heat exchanger

The heat exchanger for the transmission fluid is
situated in the bottom of the radiator matrix
(see fig. T1-1}.
Selector positions h

The transmission quadrant has six selector positions
which enabie the driver 1o control the operation of the
transmission under varying driving conditions, The six
selector positions appear in the following sequence, from
left to right; P — Park, R — Reverse, N — Neutral,

D — Drive, | — Intermediate and L — Low. The engine
can only be started in the Park and Nautral positions.

P — Park position positively locks the autput shaft
to the transmission case by means of a locking pawl and
prevents the car from rolling either backwasrd or forward
when parked on a steep incline,

R -~ Reverse enables the car to operate in # reverss
direction.

N — Neutral enables the engine 1o be started and
run without the car mowving. :

D — Drive is used for all normal driving conditions
and maximum sconomy. Drive range has three gear
ratios, from starting to direct drive. Forced down-

September =852
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changes are available for safe and rapid overtaking, by
fuily depressing the accelerator pedal,

| — Intermediate adds new performance for
congested traffic conditions or hilly terrain, This range

|

i . 3 a4

Fig. T1-T  Heat exchanger system
1 Transmission
2 Transmission fluid to heat exchanger
3 Transmission fiuid from heat exchanger
4 Coolant radiator with heat exchanger in

bottorm tank
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Fig. T1-2  Pressure control
1 Transmission oit pump

2 Pressure regulator valve train

Main line pressure
Intake pressure
Converter pressure

Moduiator pressure

has the same starting ratio as D, but prevents the
transmission from changing above second gear;
acceleration is retained when extra performance is
required,

The engine can be used to assist braking in this
Range. .

L - Low range permits operation at a lower gear
ratio and should be used when maximum torque
multiplication is required or, when descending a steep
gradient. When the selector lever is moved from Drive
to Low at normal road speeds, the transmission will
change to second gear and remain in second gear until
the speed of the car is reduced to the normal 2-1 down-
change speed. The transmission will then change down
to first gear and remain in first gear regardiess of car
speed or engine revolutions, until the selector lever is
moved into either the Drive or the Intermediate position.

Hydraulic system

Pressure control

The transmission is controlled automatically by a
hydraulic system (see fig. T1-2}. Hydraulic pressure is
supplied by the transmission oil pump, which is engine
driven,

Main line oil pressure is controlled by a pressure
regulator valve 1rain which is located in the pump and
by the vacuum modulator which is connected to
engine vacuum.

The pressure reguiatar controls main line oil prassure
automatically, in response to a pressure signal from a
modulatar valve. This is done in such a mannaer, that
the torgue requirements of the transmission clutches
are met and correct gearchange spacing is obtained at
alt throttle openings.

To control line pressure, 3 modulator pressure is
used. This pressure varies in the same manner as torque
input to the transmission. Since the 1orgue input to the
clutches is the product of engine torque and converter
ratio, modulator pressure must compensate for changes
in either or both of these.

To meet these requirements, modulator pressure is
reguiated by engine vacuum, which is an indicator of
engine torgue and throttle opening. It will decrease as
the car speed increases 1o compensate for the changing
converter torque ratio.

Vacuum modulator assembly

The engine vacuum signal is received by the vacuum
modulatar isee fig. T 1-3), which comprises an

evacuated metal beliows, a diaphragm and two springs.
The assembly is s0 arranged that the bellows and external
spring apply a force that acts on the modulator valve

so that it increases modulator pressure. To control
moduiator pressure, engine vacusm and an internal
spring oppose the bellows and external spring.

To reduce the effect of altitude on change points,
the effective area of the diaphragm is different than
that of the beliows. Atmospheric pressure acts on the
resulting differential area to reduce modulator pressurs.

Governor assembly
The speed of the car is signalied to the transmission

Sgplerl;lber 1982
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by a governor which is driven by the transmission
output shaft, The governor is comprised basically of a
valve body, a regulator vaive, and flyweights.

Centrifugal force causes the flyweights 10 act on the
regulator valve. The valve then regulates a pressure
signal which increases with roac speed.

Governor pressure 2cts on the mogulator valve 10
cause modulator pressure to decrease as the speec of the
car INcreases.

Operation of valves and hydraulic control
units

Pressures and speeds quoted are only a guide, actual
vaiues will vary, dependent on 1:ansmission model.

Line pressure regulator
The line pressure regulator valve regulates line pressure
according te pump speed and engine torque.

Manual valve

The rmanual valve estabiishes the range in which the
transmission is to operate as selected by the driver
through the seiector switch anc the gear change
actuator.

Governar assembly
The governor assembly generates an oil pressure That is
sensitive 10 The speed of the ca- znd which increases
as the car speed increasgs.

Governor pressure s used 15 control the change
points and to regulate modulator pressure.

Vacuum modulator valve

The vacuum moedulator vaive provides modulaor
pressure which senses engine torgue anc car speed.

i1 is used to vary the change po:nts, according Lo
throwle opening, by opposing governor oil on the
shift valves and also to raise line pressure proporticnal
1o enginge torque.

1-2 shift valve
This valve controls the speeds at which the 1-2 and
2-1 changes occur.

1-2 regulator valve

The 1-2 regulator valve regulaies modulator pressure 1o @
proportional pressure and tencs to heid the 1-2 shift
valve 1n the down-change position.

1-2 detent vaive

The 1-2 detent valve senses regulated modulator pressure
which tends 1o hold the 1-2 shift valve in the down-
changed position ang provides an area for detent pressure
for 2-1 detent changes.

2-3 shift vaive
This vaive controls the speeds at which the 2-3 and 3-2
changes oceur.

Z2-3 modulator vaive

The 2-3 modulator valve is sensitive 10 modulator pressure
and applies a variable force an the 2-3 shift valve which
tends 1o hoid the 2-3 shift valve in the down-changed
position.

Augus: 1981
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Vacuum modulator assembly
Diaphragm

Aneroid bellows

Exhaust

E ngine vacuum

Main line pressure

Governor pressure

L___] Modulator pressure

3-2 valve L

The 3-2 valve prevents modulator pressure from acting on
the shift valves afier the direct clutch has been applied,
This altows fairly heavy throttie operation in third gear
without effecting a down-change. in third gear, detent
pressure or modutator pressure above 6,0 bar

(87 Ibt/in2) can be directed 1o the shift valves to provide
the necessary force to effect the down-change.

1-2 accumulator vaive

The 1-2 accumulator valve is sensitive to modulator oil
and regulates drive oil 1o a proportionally smalier value.
The pressure increases as modulator pressure increases
and is used 1o control the engagement of the inter-
mediate ¢clutch. '

Detent valve

The detent valve moves when tine oil is exhausted from
the end of the vaive when the detent solenoid is
energised. As a result, detent oit is directed to the 1.2
and 2-3 modulator valves and aliows the detent reguiator
valve 10 regulate.

Detent regulator vaive

When the detent valve moves, the detent reguiator is
freed and allows drive oil to enter the detent passage at

a regulated pressure of 4,8 bar (70 ibf/in?}. Detent oil
will aiso fiow into the modulator passagas which iead to
the shift valves. Low oil moves the detent regulator to
accept drive oil, allowing drive 0il 10 enter the modulator
and detent glassages, )
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Fig. T2-2 Transmission sump

Fiuid filler tube

Fiuid drain point

Gearchange actuator
Electronic impulse transmuitter
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Testing

from the driver's seat.
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Removal of units

Fig. T4-1 Pressure regulator valve
A Early type with orifice piug
B Sofid type

-

Fig. T4&-2  Pump cover assembly
%:1: Pump cover
*2._ Pressure regulator boss

TSD 4400
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Fig. T4-2 Removing the pressure regulater valve
A Spring compressed
B Circlip removed

Fig. T4-4 Removing the oil pump seal

Ostober 1981



WORKSHOP MANUAL Section T4

T4-3

TSD 4400

October 1981



WORKSHOP MANUAL Section TS
T5-1

Gearchange actuator

TSD 4400
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15. Remove the securing clips from around both ends of
the conduit; withdraw the conduit from the cast eibows.

Fig. T5-2 Checking wormshaft end-float

1 Wormshaft
2 Dial indicator gauge
3  Gauge arm
4  Slave gear
Fig. T5-3
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T6-1
Fig. T6-1  Transmission disconnecting points
1 Fiuid drain point
2 Modulazor pipe
TSD 4400

Jaruan 9%l
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Electronic impulse transmitter
Coupling flange

Octaber 1981



WORKSHOP MANUAL Section T6
T6-3
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Torque converter

Section T7
T7-1

TSD 4400
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T7-3a

Loss of Torque at Low Engine Speed

On high-mileage vehicles under regular city use, it may occur that there is a sudden and permanent loss of torque
by a factor of two on start-off. This is usually accompanied by a rattling noise from the region of the torque
converter. In this circumstance, the cause is often due to the collapse of the one-way stator sprag clutch within
the torque converter. If this is the case, either a service exchange torque converter must be fitted or the fitted
torque converter rebuilt. In each case, the torque converter's input neck should be replaced if there is any
noticeable wear groove whatsoever. A new front pump oil seal should be fitted at the same time. Whilst the
vehicle may continue to drive in the defective mode, the transmission will be subject to fluid overheating and to
mechanical damage by broken sprag clutch debris.

Transmission Leaks from the Bellhousing

On high-mileage vehicles, it has may occur that there is transmission fluid leakage from beneath the bellhousing.
In this circumstance, the cause is often due to the failure of the front pump oil seal. In such cases, the torque
converter should be removed, the seal replaced, and the torque converter input neck should be replaced if there
is any noticeable wear groove whatsoever. In this situation, it is also advisable to renovate the torque converter,
fitting a new one-way stator sprag clutch.

TSD 4400
September 2006
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Section T8

Vacuum modulator and vaive

Vacuum modulatar and valve showing modulator pressurs
Vacuum modulator

Modulator valive

Modulator oil

Governor oil

1-2 valve’

Fig. T8-1

1

2

3

4

5
B Orive or Line oil

Seprember 1982

10
11
12
13

2-3 modulator valve
2-3 valve

Line ail

Vacuum connection

Moduiator oil

TSD 4400
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T8

Vacuum modulator and valve

Fig. TB-1 Vacuum modulator and valve showing moduiator pressure
Vacuum modulator

Modutator valve

Modutator ail

Governor oil

1.2 valve

Drive or Line oil

BN =

TSD 4400

Septemper * 3682
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Line oil
- Governor oil

| i Modulator oil
: intake oil

September 1982
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September 1982
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Governor assembly

~ b

Fig. T9-1

~SN MM S L=

- Governor oil.

Fig. T9-2

‘ I-h(dl\)-i

TSD 4400

May 1584



Fig. TS8-3 Removing the governor assembly
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Fig. T9-4

i

2

3

-4

5

6

7

8

9

10

11

12

May 1984
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Fig. T9-5 Check valve opening {inlet)
1 0,51 mm (0.020 in} feeler gauge

TSD 4400

May 1984
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Speedometer drive

Fig. T10-1 Speedometer drive Cars produced prior
10 1984

TS50 4400

Apnl 1985
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Sump and intake strainer

TSD 4400

Dctoner 1987
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Control valve unit

TSD 4400

Ocrone- 19E°



Ti12.2

! - | Drive and imtermediate clutch oif
! l Moedutator oil
‘: 1-2 accumulator oil

ﬁ@ Drive ail
:] Medulator oil
:} 1-2 accumulator ok
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I: Servo and intermediate clutch oil

Fig. T12:5

Bl D =

Direct clutch, front servo, and intermediate
cluteh oit

TSD 4400

Octoper 1895
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Fig, T12-6 Part throttle down-change (3-2}
1 Intermediate clutch oil
2 2-3 vailve
3 2-3 modulator valve
4 3.2 valve

E Intermediate clutch and direct ciuteh oii

Governar oil

[ ] Modulator oil

Fig. T12-7 Detant valve closed

1 Line ail 4 Detent regulator valive
2 Detent valve § Detent oil passage
3 Drive oil 6 Detent solenoid

Line and drive oil
(T Modulator oil

pressure on the end of the boost valve raises main line
pressure to 10,3 bar {150 Ibf/in?) and provides
sufficient halding forces for overrun engine braking.

TR00:
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LI DNR P

Fig. T12-9 Valves — Intermediate range — 2nd pear

TSD 4400

‘Ociober 18E°
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Fig. T1 2-10 Low range — ‘Ist gear — rear band applied
10 1-2 accumnulator valve

11 Modulator oil
12 Low oil )
13 Drive oil

D M oB LD g —
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T12.7
Semms
! 1}
Fig. T12-11
1 8 Detent oil passage 14 Modulator oil
2 9 Intermediate oil passage 15 Boost vaive
3 10 Direct ciuteh oil 16 Reverse oil
4 11 Reverse oil 17 Pressure regulator valve
5 12 Manual vaive 18 Line oil
6 13 Servo oil 19 Converter ail
7
::] Main tine oil
TSOD 4400

Ocztober 1981
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Fig. T12-12 Removing the control valve unit
1 Governor pipes
2 Manual vaive

n 12 13

25 24 23 22 21 20

"G
28 30

|
27 29

Saptember 1382
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Fig. T12-15 Fitting the control vailve unit
1 Guide pin
2 Control valve gasket
3 Manual valve
4 Spacer {guide) plate gasket

Fig. T12-16 Fitting the detent spring and roller

Apnt 1985



