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TRANSMISSION — PART 2

All left-hand drive Rolis-Royce Silver Shadow and
Bentley T series motor cars are fitted with the Torgue
Converter Transmission,

Late nght-hand drive Rolls-Royee Silver Shadow
and Bentley T series motor cars are firted with the
Tormue Converter Transmission as follows:

Car Serial Mumber SRH 4033 and onwards pro-
duced for export

All right-hand drive from Car Senial MNumber

SBH 4478 and SRH 4487 (except SRH 4488).

The Torgee Converter Transmission [see Flg.
T1I7}) is a fully automatic unit, consisting primarily of
a three-element hydraulic torgue converier and & com-
pound planeiary pear train. On current cars three
mulﬁpl:—d.in: cluiches, a sprag unil, twn raller cludeh
units and two friction bands provide the elements
which are required o ohtain the desired functions of
the gear train,

Mote O early cars the gear rain consists of Lwo

sprag wnlis and on istermediste cars &
SpTag unit and roller clutch unit, in place
of the current two roller cltch units,

The Torque Converter Transmission can be iden-
tified by a pame plate, fitted to the right-hand side of
the tranamission, toward the centte of the case, The
serial number |3 prefined by the lefters RE and the
year in numerals,

Motk On cars produced afier 1971, destined for
countriee where full emossion control sys-
terms are required (le. U5 A, Canada and
Japan), the transmission prefix betters are
changed from ER to BS. The reason for
this change in the prefix letiering is that a
different transmission modulator is fitted.

Section T1
INTRODUCTION

The torgue converter, clutches and rollers connect
the engine to the planetary gears with the pid of
pressurised transmission fluid, Three foremnd gears
asd Reverse are provided. When necessary, the torgque
comverter will supplgment the gears by multiplying
engine Lorgue.

The torgue converter {8 of welded stee] construction
and cannot be dismantled. The uwndt ks made wp of two
vaned sections which face each other across a fioid
filled bousing. The pump lalf of the converisr is con-
nected to the engine and the torbine half is connectad
1o the transmission.

When the cagine 88 rmoning the converter pump
rutates and throws fluld agains the turkbine, cawsing
the turbine to rotate. The fuid then returas to the
pump in & circular Aow and coptinues this cyele
as leng as the engine is running.

The converier also has a smaller vaned section,
called o stator, which directs the flwid back to the
pump through smaller openimgs at greater speed. The
speeded-up fluid imparts additional force to the
engine driven copverter pump, thus multiplying
EN@ine torgue.

A hydraulic system pressuried by an internel-
exterpal gear type of pump provides the working
pressure requited to opernte the fmetion elements and
automstie conlrals.

The external control connections to the transmission
are

An electnie gearchange actuator and a system of
rods and levers. The actuator responds 10 an electrical
signal from a switch on the steering colomn, then
moves the gearchange lever on the trensmission 1o the
required position,

TI45




Workshop Manual  Rolls-fRayce Sifver Shadow & Bentley T Series

Chapter T

FIG. T118 HEAT EXCHANGER SYSTEM
(EARLY CARS)

i Coolant from heat exchanger to coolant pump
2 Coolant from cylinder head to heat exchanger
3 Heat exchanger

4 Tranzmizslon fluld o heat exchanger

B Transmission fluld from heat sxchanger

FIG. T118 HEAT EXCHANGER SYSTEM
(LATER CARS)

1 Transmission

2 Transmission fluid to heat exchanger

3 Transmiszion from heat exchanger

4 Coolant radiator with heat exehanger in
bottorn tank

TI46

Engine vacuum — o operate 8 vacuum modulator
umit.

12 volt electrical signils — to operats electrical
detent solenoid,

Gear or lorgue ratios of the transmission are as
follows;

First —  2-3:1 pgear ratio
Second — 1:5 : 1 gear ratio
Thied = -0 : 1 gear ratio
Reverss — 2-0 2 1 gear ratio

Each gear ratio can be multipbied by ns much as twao,
depending upon the slip spesd of the converter pump
and turbine.

A vacuom modulator e used to antomatically sense
eBEine torque input to the transmission. The vacoum
modulator transmits this signal to the pressure regu-
lator which controls main line pressure, so tiat all the
torque requirements of the transmission are met and
the correct gearchange spacing % obtained at all
throttle openings,

Early curs the detént solenoid is activated by a
micro-switch adjncent to the carburetters. When the
engine throttle is opened sufficeently a micro-switch
is closed by the throtile contrals, the solenoid in the
transmission @5 activated and a down-change will
oocur at spesds below ™0 map, (113 Eph.). At bower
speeds 8 down-change will cecur at smaller throdtle
openings withoot the aid of the micro-switch or the
golenoid.

Current cars do nol have the micro-switch sitnated
adjncent to the carbureticrs, instcad a micro-switch
and plunper assembly are fitted (o the toe board
beneath the accelerator podal, Serviee instructicns
for this lnter assembly are given in Chapter U —
Part 2.

On early cars 4 transimistion Auwd heat exchanger is
situated beneath the bell housing bottom cover, at
the front of the transmission sump (see Fig. T1IH).
The transmission is cosled by directing fluid Mrom the
converier to the heat exchanger, the conled fAuid then
refurns to the transmission to feed the lobricating
syslermn.

Engine coolant i85 directed to and from the heat
exchanger by connections either at the rear ol “A" hank
eylinder head and the radiator botiom tank (early
cars) or on the inlet side of the coolant pump and the
outlet side of the thermostat elbow (intermedinte cars),

The fluid system incorporstes an intake pipe and
strainer assernbly., An  internal by-pass  permits
increased fow during cold operation when the oil ks
heavier.

On current cars the heatl exchanger for the trans-
mission Auid is situated in the bottom of the radiator
MmakTix.

The transmission quadrant has six selector positions
which epable the driver to control the operation of the
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transmissicn under varying driving conditions, The
gix selector positions appear on the quadrant in the
following sequence, from left to right; "B - Park,
R’ = Feverse, ‘M° — Meatral, ‘DY = Dove, ‘" - Inter-
mediate and *L" - Low. The engine can be started in
the Park and Neutral positions only,

*F* — Park position positively locks the output shafi
o the transmizsion case by means of a locking pawl
and prevents the car from rolling either backward or
forward when parked on a steep meline.

‘R’ — Beverse enables the car to operaie in & reverse
direction,

‘M" — Meutral enables the enpine to be started and
run without the caF mmi.ng-

'I¥ = Drive is wsed for all pormal driving conditions
and manimuam economy. Drive ramge has three gear
ratios from starting to direct drive. Forced down-
chimpes are avalable for safe and raped overtaking, by
fully depressing the accelerator pedal

T = Intermediate adds pew performance for con-
gested traffic conditions or hilly terrain. This range has
the same starting ratio as "D, bul prevents the trans-
mession from changing above sccond gear; accelera-
tion is retained when extra perfformance is required.

The eagine can be used to aszist beaking in this
Range. -

L' - Low range permits operation ai & lower gear
ratie and shoukd be used when maximum torgue mal-
tiplication 15 required or, when descending a sieep
gradient. When the selectior lever is moved from Dreive
to Low at normal road spesds, the transmission will
change to second gear and remain in sceond gear wntil
the speed of the car is reduced to the normal 2-1
down-change speed, The trapsmission will then
change down to first gear and remain in first gear
repardless of car speed or engine revolutions, ontil
the selector lever is moved into gither the Drive or the
Intermediate position.

HYDRAULIC SYSTEM
Pressure control

The transmission 1% controlled antomatically by a
bydraulic system (2ee Fig. TIH), Hydraolic pressure
is supplied by the transmission oil pump, which is
engme driven,

Mam line oil pressure i5 controlled by a pressure
regulator walve train which is located in the pump and
by the vacuum modulator which is connected {6 engine
VACUIEL

The pressure repulator controls main line oil pres-
gure aulomatically, m response Lo a presiure signal
from & modulator valve, in such & manner, that the
torgue requirements of the transmission clutches are
met and cofrect gearchange spacimg 1% oblainsd at all
throttle openimgs.

Chapter T

B MAIN LINE PRESSURE
INTAKE PRESSURE

[ ] CONVERTER PRESSURE
[ MODULATOR PRESSURE

FiG. T120 PRESSURE CONTROL

1 Transmission ¢il pump
2 Pressure regulator walee frain

To control line pressure, & modelator pressure is
used. This pressure wvaries in the same manner as
torque input to the transmission. Since the forque
input to the clotches 15 the product of engine lorgue
and converter ratio, modulator pressure must com-
pensate for changes in either or both of these,

To meet these requirersents, modulator pressure is
reguiated by engme vacuum, which 5 an indicator of
engine torque and carburettsr throttle opening, It will
decrease as the car gpeed increases to compansate for
the changing converter torgque ratio.

Vacuum modulator assembly

The edgkne vacunm sgnal 2 oaved by the vacmm
modulator (see Fig. Ti20), which comprises an
evacuated meial bellows, a disphragm and two
springs. The assembly 15 50 arranged that the bellows
wnd external sprog apply a force that acts on the
medulator valve so that 0t increases mochilator
pressure. Engine vacuum and an internal spring
oppose the bellows apd external spring to control
modulator pressure,

To reduce the effect of altitude on change points,
the effective ared of the diaphragm is different than
that of the bellows. Atmospheric pressure acts on Lhe
resulting  differential area to reduce moedulator
pressure,
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Bl MAlN LINE PRESSURE
B GOVERMOR PRESSURE
[ 1 MODULATOR PRESSURE

FIG, T121 VACUUM MODULATOR ASSEMBLY
1 Diaphragm
2 Anerold bellows
3 Exhaust

{4 Engine vacuum

Governor assembly
The speed of the car is signallad to the transmession
by a governor {see Fig. T177) which is driven by the
transmission ontput shaft. The governor 15 comprissd
basically of & valve body, a regulator valve and fly-
weights,

Centrifugal force causes the Ayweights to act on the
regulator valve, The valve then regulatés a pressurs
signal which increases with rond spesd,

Governor pressure aclts on the modulator valve to
cause modulator pressare to decrease as the speed of
the car mcreases,

Dperation of valves and hydraulic Control
units
Line pressure regulator
The line pressure régulator valve regulates line pres-
sure acoonding to pump speed and engine torgue,

Manual valve

The manunal valve establishes the range in which tha
transmission 13 to operate 48 selected by the dnver
through the sclector switch and the gear change
actualor.

Governor assembly

The governor assembly generates an oil pressure that
is sensitive to the speed of the car and which increases
ag the car spesd increases.

Ciovernor pressure i3 used (o control the change
points and (o regulate madulator predsure.

Vacuum modulator valve
The wvacuum modulator valve provides modalabor
pressure which senses engine torgue and car speed. It
is usad (o vary the change poiots, according to throtile
opening, by opposing goversor ol on the shift valves
and 2lso to raise ling pressure proportional to enging
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 regulates modulator pressure
Lo & proportional pressure and tends to hold the 1-2
shift valve in the down-chanpe position.,

1-2 detent valve
The 1-2 detent valve senses regulated modulstor pres-
sure which tends 1o hold the 1-2 shift wahee in the
down-changed position and provides an area for
detent pressure for 2-1 detent changes.

2-3 shift valve

This valve controls the spesds at which the 2-3 and
3-1 changes oceur,

2-3 modulator valve

The 2-3 modulator valve & seasitive to modulator
pressure and applies a variable force on the 2-3 shift
valve which tends to hold the 2-3 shift valve in the
down-changed position.

3-2 valve

The 3-2 wvalve prevents modulator pressure from
acting on the shift valhves after the direct clutch has
been applied. This allows fairly beavy throttie opera-
thon in third gear withowt effecting o down-change.
In third gear, detent pressure or modulalor pressure
abowe 87 Ib/sq.in. (6,1 kg/sgem.) can be directed to
the shift valves to provide the necessary force to effect
the down-chonge,

1-2 accumulator valve
The 1-2 sccumulator valve is sensitive to modulator
ol and regulates drive oil to a proportionally smaller
value, The pressure increnses as mosulator pressure
increases and is wsed to control the enpagement of the
intermediate cluich,

Detent valve

The detent valve awoves when line ol is exhausted from
the end of the valve when the detent solenodd is
epergised. As a result, defent oil is direcied to the 1-2
and 2-3 modulator valves and allows the detent regu-
lator valve to regulate,
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Detent ragulator valve

Wihen the detent valve mowes, the detent regulatoer is
frecd amd allows drive oll to enter ibe detent passage
al a regulabed pressare of 70 Mbfsg-in. (4.9 kelsgem.).
Dietent adl will also fow inle the modulator passapes
which lead Lo the shilt valves, Low oil moyes the detent
regulator Lo sccepl drive oil, allowing drive oil to enter
the modulator and dezent passages.

Rear servo and accumulator assembly
The rear servo gpplics the rear band for engine braking
in Low range 15 gear, It also opplies the rear band in
Reverse to hold the reaciion carrics vo provide the
reverse pear ralio.

During the 1-2 wpchange in Drive and [nber-
miedinle mnges the frva nols as an accumuliter for
the imterrmediate clutch oil to provide a smooth
up-change.

Front servo

The fromt servo applies the fropt hand to provide
engine braking in 2ad. gewr in Low and [ntermediate
ranges. 1t s used also as onoaccumulator for direct
clutch oil durning the application of the direct eluich
and in conjunction with a serics of check bulls which
control orifices, is pari of the timing for the release of
the disect clutch,

To prevent the application of the front band in
Meutial, Drve or Reverse ranges, ofl s directed from
the manuzl walve o the releass side of the servo
piston.

In 'C¥ ranpe, the servo rebense ail from the manual
valve is wsed to charpge the servo in preparation for the
application of the direct cluteh,

Direet elutel il is directed 1o the front servo
accummulator pisten whooe spring foree, plus direct
clutch pressure, sieake the piston up against the force
of servo release ofl. This lowers the cluich apply
pressure for a smooth engagemeniL

The relesss of the direct clutch and ihe exhausting
of the front serve accumulator is slowed down by
three check balls and three orilices, This permits
smeoth return of the drive load 1o the inlermediate
roller clulch and also allows tle engine rpom. to
imcrease during a detent 3-2 down-change i prepa-
ration for the lower gear malio, which resulis m a
smacth change and better acceleration,

The position of the shift wvalves in each ranpge
and gear, and the various ofl passages which ae
used are shown in Figures TLI22 fo T1HE The
-npl:mliun of the valves when éeach pEAL 1% qebected 18
describied in the following paragraphs,

Chapter T

Drive and Intermediate—First gear
Power flow

Forward clutch - appleed. Direct clutch — released.
Intermedinte cluich—rele=ased, Roller cutch-elfecnve.
Front band — rzleased. Intermedide roller cluteh -
ineifective, Rear band — released,

Witl the selector lever in either Dirive or [ntes-
mediate range, the forward clutch is applisd. This
delivers turhine torgue to the mainshaft and tums the
rear imternnl gear clockwise, {Converter Lorgoe ratio s
appresimately 1 01 at stall),

Clckwise motion of the rear internanl gear causes
thi tear panions v turn clockwise 1o drive the sun gear
anti-clockwise, 1f turn, the sun gear drives the fronl
prnicns clockwise, thus turning the front internal gear,
ouiput carvier, and oulpul shafl clockwise in o reduc-
tion ratio of approximately 245 ; 1, Reaction of the
front piniods against the front internal gear is taken by
reaciion carrier and roller cluteh assembly Lo the
trandmission case. (Approximate stall ratio - 5 & 1L

When the selector lever is moved to either Divve or
Iptereediane  position, the manual wvalve is re-
positioned o allow ling pressure fo enter the drve
circuil, I¥rve ol then flows wo the foflowing (e Fig
TIa2y:

Foraurd cluich

i-2 Shift valve

Governor nssembly

1-2 Accumulntor valve

Dietent regilaton valve

Basic control

Dielve eul s ditected to the forward cluich where iE acls
it Pwe aereas ol e cluteh piston to apply the forward
clitich, The first, or itnnes area, s fed through an
wnresiricted pRssage, The ouler arca s fed 1|:ln.'IU|;h an
orifice 1o ensure p smoath change tito Dive,

Tirive oil at the govemar sssembly @ regalnted to o
variable pressure, This pressure increases with car
speed and ueis against the ends of the 1-2 and 2-3 shiflt
valves and an ares on the medulator valve.

Drive oil B regulated also to another vanable pres-
sure wi the 1.2 accumulator valve, This pressune is con-
trolled by muodulator oil and is directed 10 the rear
servir, 12 acsiialitar il ot the mewr secvd acls on
iks npocomualator piston.

In addition, to maintain the lower pressure in the
1-2 nccumulator passage, the 1-2 accumulafor valve
intermiticatly uncovers the Low oil passage and odl is
exhausted at the manual valve

Summary

The comverter is filled. The forward clisteh iz applied.
The trunsmission s in firsl gear.

Tidn
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Drive—Second gear

Power flow
Forward cluteh - appled. Divect eluteh - released.
Intzrmediate clutch - applied. Roller clutch - in-
effective. Front band — released. Intermediate roller
cluteh — effective. Rear band — released,

In secomd gear the intermediate clutch s applicd to
aliow the intermediate roller cluich o hold the sun
goar apminst anii-clockwie rotation. Tuchine Lorgue
thiough the lorward elutech is then applied elockwise
through the malashall to the rear imternal gear.

Clockwise rofation of the rear inlernal pear turns the
renr pindons clockwise against The stalronary $in gar,
This canses the output carrier and owtput shaft vo turm
clockwise in a reduction ratie of approsdmately
=5k

Mote  Further reduwction s possible at low speeds,

due to the torque multiplication provided
by the convener,

Dil flow

Ag the car speed and the governor pressure increnses,
the force of goverpor oil acting on the [-2 shift valve
will overcome the force of regulated modulator oil
pressure. This allows the 1-2 shift valve to open, per-
mitting drive oil to enter the intermedinte cluich
[ ket U

Intermediate clutch @il from the 1=2 shift valve is
directed to the following {see Fig. T727):

Intermediate clutch

Rear servo

Front servo and accumulator pislons

2-3 Shilt valve

Basic control

Intermedzate clutch ol from the 1-2 shift valve seats
a one-way check ball and flows through an orifice 1o
the intermediate cluich piston 1o apply the inter-
medsite clutch. At the same Hme, intermediate clutch
oil moves the accumulator pisten against the [-2
accumudator oil and accumulater spring to mainiain
lower pressure in the clutch during o 1-2 shift for o
smooth clutch application. Tntermediate clutch ol
gealy & second ene-way check ball and flows to the
front serve pnd pccumulator pistons, Intermediate
cluteh oil is also directed 1o a land of the 3-3 shift
vilve,

Summary
The ferward and intermedinte clutches are applied.
The transmisslon & in second pear.

Drive—Third gear
Power flow
Forward clutch - applied. Direct cluich — applied.

Chapter T

Intermedinte clutch - applied. Roller clutch — in-
effsctive. Front band - released. Intermediate rolles
clutch - imeffective. M :ar band - released.

In direct drive, cnging torque 5 transmibbed from the
converter, through the forward clutch to the main-
shalt and rear internal ear. Because the direct clutch
is applied, equal power is also tramsmitted to the sun
pear shaflt apd the sun sear. Since botl sun pesr and
internal gears are now urning af the same speed, the
plinetary gear set is esse ntinlly locked and tums as one
unil in direct drive or ¢ matio o' 1 3 L

gil flow

Az cur speed and governior pressure increase, the foroe
ol governor ol acting o1 the 2-3 shift valve overcomes
the force of 2-3 shift volve spring and modulator oil,
This allows the 2-3 shilt valve to move, feeding inter-
mediate clutch oil to the direct clutch passage,

Lrirect clutch oil from the 2-3 shift valve &5 directed
to the following (see Fiz, TI24):

Drirect clwich

Front scoumuliator psion

3-2 Valve

Basic control

Dhrect clutch odl from “he 2-3 shift valve lows past a
onc-wny check wvalboe 10 the inner amca of the direct
clulch piston to appy the direct clutch. Simul-
taneausly, direct clutcl oil is fed to the front accu-
mulator piston. Pressre of the direct clutch odl,
combined with the accumulaior spring, moves the
accumulator and servo pistons against servo ol This
acls as an accomuladsr For & smooth direct clutch
application.

Drirect cluich oil is 51 ppdied also to the 3-2 valve to
maove the valve agninst modulator pressure. This cuts
ol moedulator oil to the 1-2 regulator and 2-3 modu-
lztor valves and nllows the trapsmission o utilize the
torguee multiplying chiracteristics of the converter
during medium thrat ke opemation without down-
changing.

Summary
The lorward, imtermesliate and direct clutches are
applied, The transmission is in third gear (direct drive),

Part throttle doewn-change

Power flow

Forward clutch - applied, Direct elutch - released in
second. Direct cluich - applied in third. Intermediate
clutch — applied. Roller cluich — ineffective. Front
band — released. Inierrsediate roller cluich - effective
in s=cond. Imtermediais roller clutch - incffective in
third. Rear band — released.

I second gear, the hitermediate eliuteh s applied to
nllow the intermediate roller cluteh to hold the sun
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gear against anti-clockwise rotation. Turbine torgue
through the forward chistch s then applied clockwice
through the mainshaft to the rear internal gear.

Clockwise rotation of the rear internpl gear turms
the rear pinions clockwise against the stationary sun
gear. This causes the output carrier and oatput shaft
fo turn clockwise in o reduction ratio of apprazimately
-5 1.

Qil flow

A part throtile 3-2 down-change can be accomplished
below approximately 33 mp.h. (53 k.p.h.) by depress-
ing the accelerator far enough to raise modulator
pressure Lo approximately 87 Ihisq.in. (6,1 kg/sq.cm. ).
Modulator pressure and the 3-2 valve spring will move
ihe 3-2 valve against direct chuich oil and allow
modulator oil to act on the 2-3 modulater vaive, This
meoves the 2-3 valve troin against governor oil and
changes the (ransmission o second gear (fee
Fig. T125).

Detent down-change

Power flow
Forward cluich — applicd. Direct clutch — refeazed in
Speond. Direct chutch - applied in third. Intermediate
clutch — applied, Roller clutch - insflective. Front
band — released. Intermediate roller clutch — effective
in second. Intermiediate roller cluich - meffective in
third. Rear band - releaged.

In second pear, ihe intermediate clutch is applied to
allow the intermediate roller cluich 1o hold the sun
pear against enti-clockwise rotation, Turbine torque
through the forward clutch is then applied clockwise
throngh the mainshafi to the rear internal gpear.

Clockwise rotation of the rear internal pear turms
the pear p':plﬂni- clockwiss apsinet the stationary sun
gear. This causes the output carrier and owtput shaft
to turn clockwise in a redwction ratio of approximately
1-5 ¢ 1.

Dil flow

While operating nt speeds below approximatedly 70
mph. (113 kph) a forced or detemt 3-2 down-
change is possible. The down-change is effecied by
depressing (he acoelerator pedal so that the kick-down
button is depressed and the kick-down switch
actugtes the defent solenoid. The detent solenoid
opens an orifice that allows line oil at the detent valve
to be exhausted, thus permitting the detent regulator
valve o operate. Line oil acting on the detent valve
und solenoid is supplied by a small orifice,

Drive oil on the detent regulator valve is then regu-
lated to a pressure of approximately 70 Ibjsq.in. (4.9
kg/eg.om.) and called detent oil. Detent oil is then
routed Lo the following (see Fig, T/26):

TI160

Modulator poess e

1-2 Regulator valve

2-3 Modulator valve

3=2 Valve

-2 Primary mccumulator valve

Vacuum modulator valve

Dedent ol in the modulator passage and at the 2-3
modulator valve will close the 2-3 shift valve, changing
the transmission to second gear.

Modetent 2-1 down-change canalso be accomplished
below approximately 20 m.ph. (31 kph) because
detent odl i direcied 1o the |-2 regulator wvalve, This
allows detent oil to act on the 1-2 regulator, and 1-2
detent walve Lo close the 1-2 shift valve, ehanging the
transmission Lo hirst gear,

Dietent oil is directed also to the modulator valve to
prevent medulator pressure [tom regulating below
T Ibjsg.in. (4.9 kglsg.em.) at high speeds or at high
altitudes,

Intermediate—Second gear

Power flow i

Forward clutch — applied. Direct clutch — released.
Intermediate clutch — applicd. Rofler cluich — incfioc-
tive. Front band - applied. Intermediate roller elieh -
effective, Rear band = released.

In s=cond BeiLT, the intermediate cluich is Ip]:l'li:d to
allow the intermediate roller clutch to hold the san
gedr against antl-clockwise rotation. Turbine torgue
throwgh the foraard clutch i now applied clockwise
through the mainshaft to the rear internal gear.

Clockwise rotation of the rear internal gear torns
the rear piniops cleckwize againsd {he stutionary sun
gear. This causes the output carrier and outpat shafi
Lo turn elockwise i a reduction ratle of spproximately
1:5: 1.

In z=cond gear, engine braking is provided by the
Tront band &5 it holds the sun gear fined. Withoot the
band applied, the sun genr would overrun the inler-
mediate roller claich,

When the sclector lever is in Intermcdiate range,
intermediate il from the manual valve i direcied to
the following: {see Fig, TI27).

Pressure hoost valve

2-1 Bhift valve

Intermediate Hil at the boost valve will increase line
peessure  to L300 0Ibfsgin. (10,5 kglsqg.em.).  This
increased intermediate oil presure pt the 2-3 shift
valve will close the 2-3 shift valve, regardless of car
speed.

For engine braking the front band is applied by
exhacting serve oil at the manual valve, This allaws
intermediate clutch oll, acting on the servo piston, 1o
mowve the piston aed apply the front band, Ones the
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transmission 15 in econd gear — Intermediats range, it
cannot change to third gear regardless of car speed.

Summary

The forward and intermediate clutches and front band
are applicd. The transmission is in second gear —
Intermediate range.

Low range—First gear
Power flow

Forward cluich = applicd. Dicect cluich - released.
Intermediate clulch - released. Roller clutch = effec-
tve. Front band - releascd. Tarermediaie roller clutch—
ineffective. Rear band - applied.

With the sclector lever i Low range, the forward
clirtch is applied. This defivers turbine torque to the
meainshafl and turns the rear internal gear clockwise.
(Converter tosgue ratio (5 approximately 2:0: 1
at stall}.

Clockwise molon of the rear internal pear causss
the rear pinlons 1o turn eleckwise to drive the sun gear
pnti-clockwise, In turn, she sun gear drives the fromi
pinions clockwise, thus turming the lont internal pear,
output carrier and outpul shaft clockwise in 8 redue-
tion ratio of approximately 2-5 © 1. The reaction of the
front pimons agninst the front internal gear is faken
by the reaction carmier and roller clutch assembly 1o
the lransmission case. {Total stall ratio 13 approxi-
mately 5 : 1},

Dwownhdll or overrun braking is provided i Low
range by applying the roar band as this prevenrs the
reachion camier from overrunning the ralber cluteh.

0il flow

Muximiurm downhill braking can be attained at speeds
below 40 m.p.h. {64 k.p.h.} with the selector lever in
Low position as this dirvets Low il from the manaal
valve 1o the following: (see Fig. T/28).

Bear servo

1-2 Accumulator valve

Deztent regulator valve

1-2 Shift valve

Basic control

Lo ¢al Movws past a ball check to the apply side of the
rear servo piston and to the 1-2 accumulator valve 1o
raise the 1=? accomuolator oil to line pressure for 8
smooth band application,

Low oil acts on the detent regulator valve, Com-
bined with the detent spring. Low il holds the detent
valve against Line oil acting on the detent wvalve,
cnusing drive oil to flow through the detent regulator
vilve into the detent and modulator passages. Modu-
lator and detent @il at Une pressiore acting on the 1-2
regubator and 1-2 detent valve overcomes governor odl
and Low oil en the 1-2 shift valve at any vehicle speed

Chapter T

below approximately 40 m.p.h. (64 kph) and the
tranertission will changs (o first pear.

In first pear — Low mange, the transmission annot
up-change to sccond gear regardless of car or eagine
wpeedl,

Summary

The forward clutch and rear band are applicd, The
tramsmission is in first gear - Low range.

Reverse
Power flow
Forwnrd clutch — released. Direct clutch - applied.
Intermediate clutch = released. Boller chifeh = ineffie-
tive, Front band - released, Intermediate roller cluteh-
ineffective, Rear band - applied.
in Reverse, the direct cluich is applied to direct
turbine torque to the sun gear shaft and sun gear, The
rear band is also applied, holding the reaction carrier.
Clockwise torgue to the sun gear causes the froat
pinions and front internal gear to tum anti-clockwise
in reduction. The front internal gear is connected
directly to the output shaft, thus providing the reverse
putput gear ratio approximately 2 @ 1. The reverse
torgue multiplication at stall (converier and gear
ratios) is approzimately 4 ¢ 1,

Dil flow

When the selector lever is moved to the Reverse posi-
tion, the manual valve is repositioned to allow ofl at
line pressure to enter the reverse circuit. Reverse oil
then flows 1o the following {see Fg. TI29):

Dhrect clatch

2-3 Bhift valve

Rear servo piston

Pressure hoost valve

Basic control

Beverse oil from the manual valve flows to the lange
area of the direct ¢lutch piston and to the 2-3 shift
valve, From the 2-1 shifi volve, #f enterd the direct
clutch passape and is directed to the small ares of the
direct cluteh prston to apply the direct cluich,

Reverse oal Aaws o the rear servo and acts on the
servo piston to apply the rear band. Reverse ol acts
also om the pressure boost valve to boost line pressure,

Summary
The direct clutch and ihe rear band are spplied. The
lrandmidsion o in Kéverse,
Park or Neutral—Engine running
Power flow

Forward clutch — released. Direct elutch — relessed.
Intermedinte cluich ~ celeased. Roller clutch — ineffec-
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tive. Front band - relessed . Intermediate rofler clutch—
inefective. Rear band = released.

In Meutral or Park no bands or chaiches are applied,
therefore no power is transmitted.

0il flow

Whenever the engine & running af kdle with the
selector lever in ‘P or N, oil from the pump is
directed to the following (see Fig. T130:

Pressure regulator valve Manual valve

Torque converter Detent valve )

il cooler Dwetent sodenoid

0l cooler by-pass valve Vacoum modulator valve

Lubsication system Froat servo (Meutral only)
Stator valve Stator solenoid and valve
{early cars only) {early cars only)

Cooling and lubrication

Ol flows from the pump to the pressure regulator
valve which regulztes pump pressure. When the pump
putput excesds the demand of Line pressures, oil from
the pressurs regulstor is directed to the converter
feed passage to fill the converter, Qil from the con-
verter is direcied to the transmission heat exchanger
by-pass valve, Qil from the heat exchanger is directed
to the transmission lubrication system,

Ti62

The heat exchanger by-pass valve permils ofl 1o be
fed directly from the converter to the lubrication cir-
cuits if the heat exchanger becomes restricted,

Note On early cars fitted with & siator valve and
solenoid, when the pump output excesds
the demand of line pressurs, oil from the
pressure regolator iz direcled to the trans-
mission heat exchanger by-pass valve. Oil
from the beat exchanger is direcied fo the
transmission lubrication system.

Line pressure acts on the fellowing:

Manual valve

Digtent valve

Detent solenoid

Modnlator valve

Stator valve (carly cars oanly)

Stator solenoid (zarly cars only)

Line pressure at the moduolator valve is regulated to
a pressure called modulator ofl, which acts on the
pressure boost valve, 1-2 sccumulator and primsry
valves, and passes through the deteat walve and the
3-2 valve to the 1-2 and 2-3 valve trains.

Summary

The torgue converter is filled, {early cars—stator
blades are a2 high angle) and all clutches and bands
are released. The transmission i in Meutral,
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Coreful and regular maintenance of the Transmission
is pEcessAry (o ensure maximum reliability ; the follow-
ing table gives the recommended servicing periods.

SERVICING PERIODS

ESSENTIAL MAINTEMANCE PERIOD
After f@irst 3000
Cheele ail level ﬂl::: oy ﬁha.'lia}
] [a ] 4
mibkes {m km.)
Druin iransmission and fill with Evg 12 000 pnlles
new faid (20 000 lom.)
Fit new imoke strainer | After fist 24000
miles (40 000 k. )
ADDITIONAL MAINTENANCE FERIOLY
L To T
Bar pr-
Formanee

It s absolutely essential that great attenbion be
paid to cleanliness whenever the interior of the trans-
misaion is exposed and when work is being carried out
an a parteculnr wnit belonging vo the ranwmission. The
smallest particle of dirt in the oil may interfere with
thie correct operation of the valves, particulardy in the
control valve unit,

Fluid level—To check

Car atfitede and fuid temperstare are particularly
important when checking the fluid level on 2 Torque
Converter  Transmission. Careful attention to the
following procedures is mecessary in order to deters
mine the actual fubd level.

Chapter T

Section T2
SERVICING

Fluid recommendations

Whenever fudd is added, wie only a Dexron fuid.
For a complete list of the Dexron Inbricants carrently
gpproved for wse in this transmission refer (o Chapter
D of this Workshop Manoal TS, 2476 or the
Int=st Service Bulletin.

Transmission dipstick and filler tube

The ransmizssion dipstick and filler tube are sitwatsd

on the right-hand side of the engine and are easily
accessible when the bonnet is raised (see Fig, TI3J).

To check and add fluid

The level of the transmission fluid should be ehecked
at every enging oil change. The full '"MAX" and low
*MIN' marks on the dipstick are approximately  pint
(Imp.), 1 pint {U.5.), 045 litre apart and should be
used to determing the correet flubd level at the normal
operating temperature of T6-TC., (170°F.). Careful
ntiention {0 transmission Auid tempermiure is neces-
sary bacauie the correct Auid level at low operating
temperatures will be below the "MIN" mark on ihe
dipstick [see Fig. TI31), and the correct fuid level at
hkigher operating temperatures will rise above the
‘MAX" mark, Fluid level must always be checked
when the car is on an even, level surface and with the
engine running to ensure that the converter is full. To
determine the correct Auid level procesd as followa.

I. Ruon the car on the road for approximately 20
miles, This will ensure that the transmission has
rezched normal operating temperature.
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2, Position the car on a level surface and firmly
apply the handbrake.

3. Allow the engine to idle slowly, move the pear
range selector lever through each moge, return o the
Park position and immediately check the fluid level

4. With the engine running, add fuid 28 required to
beag it to the correct level {see Fig. T131)

Mote Do not overdill,

FIG. T131 CHECKING THE OIL LEVEL

1 Minimum and Maximum ofl level marks
2 Transmission oll dipstick

FIG. T132 TRANSMISSION SUMP

1 Transmisgion sump

2 Fluld inlat from transmission
3 Fluid haat exchanger

d Fluld outlet ‘tu_lmn:miniﬂn
& Fluid draln point

6 Dipsatick filler tuba

Tied

To drain the sump and renew the intake
pipe and strainer assemhbly

I, Position the car on a ramp or over an inspection

it,

F!. Place n clean container, mindmom capacity 3
pints (Imp.) 6 pints (L1,5.) 25 litres under the slesve
nul which secores the filler tube to the side of the
gump.

3, Slacken the clips which secure the filler (ube,
Slacken the deeve nut at the base of the tube and allow
the fluid to drain into the container.

4. Remowve the dipstick and filler tube from the
L,

Farly Cars Only

5, Umcrew the two uniens scouring the trans-
migsion flwid inlet and ouothet pipes to the heat ex-
changes (see Flg. TIII, withdraw the pipes and
collect any fuid in a container. Remove the four
setserews {two ab each end) securing the heat ex-
changer to the bell housing bottom cover. Lower the
heat exchanger on the flexible ceolant pipes to gain
access 1o the two lorward sump retaining sctserews.

Mote It should not ke pecessary to release the
flexible cootant pipes,
All Cars.

6. PRemove the thirleen selscrews securing the
sump.,

7. HRemove the sump; discard the gasket,

8. Drain the remainder of the fluid from the sump.

0. Examine the residue of the sump for signs of
wear in the transmission then wash the sump in clean
parnffin {(kerosene). Thoroughly dry the sump with
clean compressed wir,

10,  Remave the intake pipe and strainer; discard the
“0' ning.
11. Fitanew "0 ring into the intake pipe bore in the
frnsmission cass then fit the oew intake pipe and
strainer. Fil the strainer retaining boft,
Tmportand  There B more than one combination of
strainer and sump Htted to the Torgoe
Copverter Transmissios. 3 an  in-
correct  combinntion  §s  fitted, a
trafnsmission failure will resals,
12.  Fit the sump, using a new gasket. Torgue tighten
the sefscrews (refer to Chapter P of this Warkshop
Muanual T.5.0, 24746).
13. Fit the oil filler tube, positioning the clips before
tightening the slesve mut.
14, Add 3 pinis {Imp.) 9] pints (U.5.) 4.5 litres of
fresh ¢clean transmission fuid through the filler tube.
Mole  "When draining the sump and wot rencwing
the intnke pipe and strainer, add cnly 5 pints
{Imp.} 6 pints {U.3.) 28 litres of Quid.
15, Ruon ihe engine at a fast idle for approximately
90 seconds with the selector lever [n ‘P position.
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16, Reduce the engine speed o slow idie, move the
pear range selector bever through cach range, return
1o the Park position. Immedinstely, check the fluid
level with the Eng:'n: ruuning and the car on level
surfsce. This should be upproximately 0-062 0. (1,39
mim.) below the ‘MIN® mark when the transmission
is eald 20°C. (68°F.).

Captlon Do not overfill as foaming may otcur
when the fluid warms wp. If the Auid level
it Lo lovw, eapeecially when cold, complete
lowss of dirive may resalt after guick stops.
Exiremely bow fnd levels wall resualt in
damage to the ransmission.

17. Finally eheek that the transmpssion fuid level 5
correct (see To check amd ndd fiuid — operntions
-4 inclusive).

Ta fill a dry transmission unit

The fluid eapacity of a Torque Converier Trans-
mission, including the torgue converter, is approxi-
mately 18§ pints (Imp.) 224 pints (UL5.) 10,6 Hires, but
the correct level is determined by the marks on the
dipstick rather than by the quantity of fuid added. Tt
i important that the correct level be maimtnined.
When the transmission has besn overhavled and o
complete fill is required, including the torque con-
verier, procecd as follows,

I. Poor sapprosimately 114 pants (Imp.) 14 pints
(L5} 6,5 litres through the filler tube,

2. Run the engine at a fast idle for approgimately
9 seconds with the selector lever in *P' position.

3. Reduwce the sngine speed to slow idle, move the
geaf range selecior lever through each range, return
to the Park position. lmesedilely, check the fuid
level with the eagine runming and the car on level
surface. This should be approximarely 0-0625in. (1,59
mrn.) befow (he “MIN' mark when the transmission is
cold WPC, (65°F.)

The transmission sump should be drained every
12 000 miles (20000 km.) or 12 months, whichever
oceurs firet. Fresh fluid should be added to maintain
the correct bevel on the dipstick (zew Fig. T1310).

The finid intake system incorporntes an infake pipe
and strainer assembly, This assembly should be
repewed after the first 24000 miles (40000 km.) ot two
years, whichever occurs first. In the event of a major

failire in the transmisslon, the strainer must be
renewed,

Importamt  There is more than one combloation of
sirainer and sump Btted to the Torgue
Converter Transmission. T an  in-
correct  combleation 8 fitted, n
transmission fallure will resoli.

Chapter T

To check for leaks

Whenever the transmission has been dismantled, com-
pledely or partally, the foliowing procedure must be
observed to minimise the possibitity of fluid leakage.

1.  Always fit new gaskets nnd *0F ting seuls,

2. Usea small amount of petroleum jelly to hold a
gasket in position during assembly.

3. Do not use a sealing compound (e.g. Wellseal)
with a gashet.

4  Ensure that the composition cork and paper
gaskels are not wrinkled or ersased when fRtted.
Ensurz that gaskets have nof shrunk or stretched
during storage.

5  Ensure that square-sectioned ‘0 rings are
correctly fitted and are not twisted.

6. Ensure that all mating faces are clean and free
from burrs and damage,

7. Torque tighten bolis, setscrews elc, o the Lopgue
figures piven i Chapter P of this Workshop Manual
T.5.Ik 24T6,

Possible leakage points

When exemining the transmission for leaks, delemmine
whether the fluid origisates feom the transmission or
the engine. The origioal fctory fill Auid in the trans-
mission is formuolated with a red aniline dye to assist in
lncating the source of lenkage. II the colowr af the dye
cannot be detected in the tranemission fuid, add a red
anilins dye preparation to the Auld Red dye appearing
in the leaking fluid will positively identify the source
of the leak.

If the Awvid 15 known (o be lzaking from the traee-
mission, cxamine the following arcas.

Front end

[t will be necessary to remove the bell howsing bottom
cover and the lower fronl cover plate in order fo
examine the transmission for feakage at the front end,

To correct & leak sl the front end, the transmission
will have te be removed from the car.

1. [If the pump oil seal is sespecied of aking Quid,
ensure that the seal has been correctly fitted and s not
damapgesd.

When fiting a new seal (fee Section TI9) ensura
that the zeal bore in the cose is clean and that the
szal garier spring is fitted, Examine the finish on the
converter neck and the bearing surfece in the pump
hady.

2. Ezamine the pamp squnare-sectianed “0" ring and
the gasket for damage, rencw if necessary.

3, Emsure that the rubber coated wnabers on the
pump securing seiscrews ame correcily fitted and are
nol damoged,

4. Examine the torque cooverter jor |eakape (see
Sectten T

TIGS
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Rear extension

1. Examine for damage the rear extension Hp-type
sical.

2. Examine the finish on the sliding coupling.

3. Ensure that the square-sectioned 0" rimg at the
front af the rear extersion has been correctly fitted and
is not damaged.

Mote Onm later tramsmissions. the 0" ning =
superseded by a gasked; fitted between the
joint faces.

4. Check the saouring setscrews for cormect orque
tighitness,

5. Fxamine the housing for cracks or porosity,

Transmission casa
i. Examine the speedometer drive “0° rimg and
liptype seal. Ensure that the securing setscrew is
torque tighteped.
2, Examine the governor cover gasket. Ensure that
the sefscrews are torque Lightened.

3. Examine for damage the detent and stator
(if fitted) conmector *0° ring.

4, Examine for damage the parking pawl shaf
0" rimg.

5.  Examine for damage the manual shaft "0 rieg.

6, Examine for damags the vacoum medalator *0°
ring. Epsure that the retaining selscrew is torgue
tightenied.

7. Examine ihe wvacwsm modulator for possible
damage (o the diaphragm,

Mate If the transmission is found to be con-
sistently low on fuid, check the modulator
fo make certain that there is no split in the
diaphragm. Apply suction to the vacuom
tube and check for leaks A aplit diaphrapm
would allow transmission Aaid to be dravwn
inte the engine induction manifold and
vacyum line. This condition can wsualky
be detected beciuse the exhaust will be
excessively smokey dug (o the ransmission
Aasd being added to the combustion mix-
tare.

£  Examine the samp gasket. Check the torque
tighiness of U securing setscrews,

9 Check the torque tighiness of the main line
pressure Eppang plug.
10. Exsmine the breather plpe for damage.
11, Ensure that ihe trensmission has oot been
overfilled.
12, Check for coolanl in the franamission fuld.
13. Examine the case for cracks or porosity.
14, Ensure that the pamp to ease gashet is oot n-
correctly positioned.

5. Ensurs that foreign material is not between the
pump and case, of between the pump cover and body.

TG

16. Ensure that the breather hole in the pump cover
i nol obstructed,

17. Ensure that the "0 ring on the filier asmembly is
not cut.

Heat exchanger connections

Engure thai the heat exchanger transmission fid

pipes are correctly fitted and are not damaged. Ensure
that the nuts are tight.

Dipstick and filler tube

Examine the flared end of the dipstick and filler tube
for cracks or dampge, Examine the spherbeal seat in
the sump. Ensure that the sleeve oot i tghtened
sufficiently o nip the tube securely 1o the sump,

Internal leaks

It will be pecessary Lo remove the sump in order to
determine the sourcs of interaal leaks,

I. Check ihe govermor pipes for security snd
damage,

2. Examing the rear servo cover pasket for damape.
Epsure that the square-sectipoed “0° ring is fitted
correctly and s not damaged. Torque tighten the cover
SECUTIDE SS1SCTEWSE,

3. Expmine the coniral valve umit assembly and oil
gubde plate gaskets. Check the torque tiphtness of the
unit secunng setscrows,

4. Examine the solenold gaskets for damage. Check
the torque Lghiness of e solencid securing sef-
SCTEWE.

5, Examing the intake pipe *0" ring for damage.

6. Check that the case valve body mounting face 15
not distorted.

Control joints—To lubricate
Dwining initial assembly, the clevis pins in the manoal
contral linkage are lubsicated with Rocol MTS 1000
greate and shodld be similatly treated whenever they
are remaved,

The emergency (Cret-You-Home) lever (ftted to
early cars) pivots on an Oflite bush and should not
require lubrcation,

When a car i being serviced, the opporunity should
b taken to check the cantrols for correct opermtion
ard Lo lubreats all the cantral jaints with a Faw drops
of light ail.

Manual shaft—To lubricate

As part of the normal controls maintenancs pro-
cedure, it 15 recommended that the masual shaft be
lubricated with a few drops of ofl at the point where it
enters the transmission cose.

If & manual shaft shiedd is ftted, the shafi shoald not
require lubrication.
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Belore rond testing the car to check the functioning of
the transrmission, carry out the following checks.

1. Check the fiusd level and top-up, if nooessary.

2. [Ensure that the engine and fransmission are at
normil sperating temperature T8 T°C. (170°F.)L

3. [Engure that the gearchange actualor is operating
satisfactorily.

4. Check the manual inkapge and adjust, il neces-
sary (see Secrion TH)

5. Check the operation of the detent switch and
adjust, if necessary (see Sectisn TI17),

fi. I the oil pressure is (o be checked, fit & gaugs.
The car can then be road tested, weing all the sslectar
ranges. Mote when any operating laults occur, Check
the pearchange pattern as follows,

Gearchange pattern check
Drive range
1. Select ‘DY mange, then accelerats the car from
standstill.
2 A 1-1and a 2-3 up-change should occur at all
thromle openings.
Note The change points will vary according to
thratile opening.
3. As the speed of the car decreaces to & stop, the
3-2 and the 2-1 down-changes should occar,

Intermediate range
1. Seleet '1° range.
L, Accelerale the car from standstill,
3. A 1-I upchange should oecur at all throttle
openings.

Chapter T

Section T3
TESTING

4, A 7-3 up-change cannot be obtained in this
Range.

5. The 1-2 upchange point will vary secording to
throitle opening.

6. As the speed of the car decreases to a stop, the
2-1 down-chanpe shoald occur,

Low range
I. Select L' range.
2. No up<change should occur in this Range,
megardiess of throttle opening.

2nd. gear overrun braking

1. Select ‘DY range,

2. When n speed of approximately 35 m.ph
{55 k.p.h) has been reached, move the sclector lever
to the *I' renge position.

3. The transmission should changs down to 2nd
gear,

4, An increase in the speed of the engine as well as
an engine braking effect should be observed,

5 Line pressure should chenge Mrom T Tbyisg.in.
(49 kg/sq.cm.) to approximately 150 [hsqin. (10,5
kg/sg.cm.).

1st. gear—downhill or overrun engine
braking

L. Select ‘I" range.

2. When the speed of the car iz approximately
30 mph (45 kph) - oot excesding 40 m.p.h. (64
k.p.b.} - and at constant throttle, move the selecior to
'L’ mnge.

TI&T
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3. An incresse in engine r.p.m., and a braking effect
should be notwed ak the down-change occirs.

Dil pressure—To check

Before attempting Lo cheek ol pressure or to road test
the car, always ensure that the level of fluid i the
{FANSENiSsion i correct (see Secripn T2 - Servicing).

The pressure can be checked with the transmission
im the car by using an ol pressere gauge coupled to the
main line tapping in the lefi-hand side of the trans-
mission case,

1. Clean any dirt from sround the [ine pressure
plug: remove the plug. .

1. Fitadapter RH 7914 into the main linc tapping;
tighten the adapter. _

1, Screw a pressure pauge, O Ibfsgin. o 300
Ib/sgin. (0 kgfsgecm. to 21,1 kgfsgom.) onto the
adapter then position the gauge so that it can be seen
fraom the driver's seat. This can be achieved by re-
moving the carpet from the drover's sitde then re-
moving the rubber plug from the side of the trans-
mission tunnel. Run the gauge pipe through the hobe
then couple it to the adapter (se¢ Fig. T117), Ensure
that the gauge pipe does not interfere with the gear-
change linkage. o

4. Conmect a tachometer to the engine; this will
enable the pear change points o be  positively
sdentified,

5. Drive the car until the transmission has reached
normal operating temperature 76 7°C, (170°F.).

. 7 o

c P

= E

: : - L

o

- u ) - |I

g \ | LR
4 3

FIG. T133 CHECKING THE OIL PRESSURE

1 Oll pressure gaugs

2 Fauge pipe

3 Pipe adapter (RH T014)
4 Rubber cover

T168

fi.  Check the Auid level and correct, il necessary.
The foflowing checks may be carried out dusing
road test,

Engine idle pressure check

. Select ‘I range then deive the car &t approxi=
mptely 30 m.ph, (48 kph) with the throttle cased
back. The line pressure shovld be 0 Ibisg.in, (4.9
kg/sg.em. )

2. Select *I' range then dove the car to obtain a
stewdy rowd load, speed 25 rmoph (40 kph) Line
pressure should be 1530 Thlsqin. plus o minus
5 lofsq.in, (V0.5 kgfsgem, plus or minus 0,35
kgisq.em,

Full throttle pressure check

1. lack uwp the rear of the car and suitably position
blocks o that the rear wheels are clear of the grownd.

2. Diseonnect the vacuore line at the induction
ranifold.

3. Blank off the orifice in e manifold,

4, Run the engine at & fast idis (700 r.pm to
1009 rpom.) in Meutral. The oil pressure should be
145 lbfsq.in, (10,2 kg/sg.cm. ),

5. Repeat the procedure in Reverse, Reverse
pressure should be 130 Ibfeqin. plus or minus 35
Ib/sq.in. (10,5 kgi'sq.cm. plus or mins 0,33 kpfsg.em.)

6. Connegt the vacoum pipe

Towing
Cars which are fitted with the Tosgue Converter
Transmission cannol be staried by pushing the car.

IF the engine cannod be star ed by (he starier molor,
the car should be towed to the nearesl ssrvece station.

If the transmission, propeller shaft, final drive unit
and drive-shalis are serviceable, the car may be towed,
in Meutrel (M} at speeds of up 1o 35 mop.h, (56 k.pohl)
for distances of up to 50 miles (80 kilometres),

When higher towing speed:, or extended mileage is
pecessary, it is recommended that the propeller shalt
be disconnected or the rear wheels rised clear of the
road.

Before towing, check the Auid level in the trans.
mission. The level must be above the “MAX" mark on
the dipstick when the engine is not running. The car
must always be towed with the transmission in
Meutral,

If it is necessary to ruise efiher the front or the near
part of the car when towing, the wheels should be
raised 5o that they just clear the ground. When towing
with the rear wheels raised, secure the steering whee
with the front road wheels in the “straight ahead®
position,
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Accuraie disgnosis of trupsmission problems begins
with a thorough understanding of normal transmission
operation. In particular, knowing which uniis are
involved in the various speeds and gears is essential so
that the specific unit or fuid flow path can be isolated
and imvestigated farther.

The following disgnosis table lists the various diag-
nosis operstions in the sequence in which they are to
be performed.

Following the chan will, in most cases, correct the
condition without having to remove the transmission
from the car,

The instructions must b followed in exact sequenss

Chapter T

Section T4
FAULT DIAGNOSIS

as any deviation will resolt in incorseet disgnosis.

The following sequencs of tests may help to simplify

the diagnosis of defects and should be pesformed first,

1. Check fluid level,

2, Warm op engine and transmission.

3. Cheek manusl contrals.

4., Check detent swilch.

5. Road test car.

MNote If possible, test the car with the Customer
as a passenger. It is possitde Lhat the con-
dition which the Customer requires correct-
ing is & normal function of the trassmission,
thus, unnecessary work can be pvoided,

DIAGNDSIS

SYMPFTOM

| Mo deive in Deive ranpe.

Mm koge

e B e e

FOSSIBLE CAUSE

ACTION

Imsufficiest Muld B irarsmissdon.,
Car battery flai — asochmdor in-

Imcorrect line pressure.
(2} Low line oll pressure,
b MNormad line oil pressere.

I pagebinnene,
nEw Ln
cut-aiit in Fusebox.
menaal

wheck chernl
Check and adjasi the

A e laF e

4 Pump msembly. 6 Check Torward clalch fesd passage
far resiriction.
7 Forward clutch. T Check dems as lisced under “Bumed
Forward chutch — TITE.
H Roller clusch {late curs) B Check chapch fof damage
Sarag clinch (carly cam) of [mcorrect e
4 fa} MNodrive in Riverie mage. 1 EnsafMeient Mkl in eransmissian 1 Top-up as described on Page TG,
(o) Slips in Réverse mnge, 2 Achadior inoperalive. T i) I'Ea-:t tiom of accustor e
b} Check &Tﬂ of
oo
] | huinery,
3 Manunl Enkage. | 1 Chesk and adjust the manual limkage
a3 described on Page T1
4 Incarrect line oil pressan. | 4 With brakes np-l:d.lud -cns:l: lime ol

pressane (pne Fip. T3,

TlaS
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POSSIELE CAUSE ACTHON

SYMPTOM

2 (a} MNodeive s Eovonss mope.
(b Slips n Reverse msge

1

(0] Liow line gil pressare.

ik} Mormal line oil pressurs,
Coairol valvwe psscambly,

Rear s=rvo and soocumalator.

Forward clusch.

Deerect futch.
Rear band.

=]

@] Check items ps listed under
:Il'f;i'" line il pressure — Pape
{bl Chesk items 6-11 inclesive.

(@) Check valve body gaskets
ﬂ-lmlltdwhnm;;

) Check 2-3 valve Umin is mot
ll.:kml._ open (ihis  condition

in coerrun beaking —
{ch FEAr SETV s hrars.
Check chubch umit will release (i unit
dioes niot refegss this will also cimisg
drive in Meuirall,
iteens. listed umder “Bussed

o ensure oil sex] rimgs or
Erovves aic nod dimsgpsl or worn,

3 Dwive im Meutral,

4 (m) WHI et N i Pk
(b} WHl el release from
Park.

Ieanual linkage.
Ieternal linksge.

Pusnp zesembly.
Forwerd clatch.

manezal | S
described on Tl g

Mxnual Fnkage.,
Entermal linkags.

i

-
i) ﬂﬂﬂ! mmm-.um'w [mr

Pa e | broken, chamfe
o 4
5] ﬁ"!’.‘l"""

Tramsmission cise assembly,

Fear barel.

|
1

835 &
8
H
§

ik} Check assemibly
P

Frani servo and acoamalator.

Fromt band,

d

far kakifg of Broken

for seored bores,

for sticking servo piston

o0 emsure fronk basd s

burned or beoken,

to ermnre front hasd is
oorrecily oo anchor

OT SErve pif.

HERARRS

TITO
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Chapter T

POSSIALE CALSE

ACTICN

.

1 Tmrsmission cass slectrical plug.

1 fa) Light off.

(k) Light on.

1

2

2} Disconpect electrical pliag.
Copnect  tedl-lamp 1o “detent
terenipal’ of disconneciod wiring

E:]} Depress accehrtor ‘fully’
Incurne: usssd Taulty

(b} Check —operat

;5
i

i
iz
]

ﬂ;,_g
!
il

1 Moise in Perl, Mouiral asd all Drive
rangra

2 Pirst, Second and Reverss.

3 During scceleration any gear.

4 Sgueak ot low vehicle spesds.

3 Cluieh appBcation ing IMoutcals
o-Drive andior Puh-to Beive.
& 1-2 up-change in Intermeediste and

rEnges.

T 23 in Divive mnge,
MH
Park-lo-Fleverse.

1

(b} Pump assenshly,

sure regulatar
ar  missng
v Sexl ring dammged or
warm
() Cooverter.

Check speedometer
el Ethhlﬂlw_m' i
covuditipm forwacd clutch

Check condition of direes cluich
plaies.

1 Controd valve assemnbiy.

(@} Checic for soicking 2-3 shift
valwe iram {vabes should fall
umder thedr owm weighih

(b)) Chesk for or in-
cornecthy ftted between
ihe control valve ueit, ail palde
piate and cose.

T171
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SYMPTOM

% it and 2nd spesds onky (oo 2-3
up-change} — rowtimed

6 (&) Mo l-2 pp-changs
(k) Detayed up-change.

P [ L =l = L L Mo Ry

r
i

1
1

k|

POSSIELE CAUSE

ACTION

Diirect cluach.
Imcarrect wnsuum.

Ingulfiziens fliakd in rRNSMISon.
Trandmission chie ehecirical flag.

[mf PNormed ap-change oocurs

(Bl Mo up-champe oo

(a} Pressure 6o %] . (4,2 10

6.3 kg'sg.cmu) see fesi

(b} Presswne W Lo 150 [Bieg.ie. (5.3
1o W0Y kg'sq.cm.) see best bl

{a} Presssre 35 to 70 hysg.in. (3,8 to

4.3 kgiegcm.) see 1est (b},

(b)) Pressare 70 Lo D80 Fhysg.m.
w112 tmq.-.'rn.lw:

Irermedisie cluich.

ilems lisfed uncder 'Burmed

. HEme
wiEumim al modulator — Page T1TT

1 Top-up os deseribed an Puge TG

2 Destonoect sbecircal plug and road

¥} ogmd f Check for short circuit,

corresl dcter swiich srd
ail E;::-l'm' solenoeid click,

b Chiesk Hod prossure af 0 0
r.p.m. in Dvive range,

4 (m} Copirol valve gssem

By,

il Check for :H.ntl
I thifi valve frain ?vuhli
shu'l.dd fllil under thar

{in ﬂud: , 'ﬂ"'"l-l-l:*ﬂ
imcorrertly fitted F.lb!ll
costral  vahe
umit, oil guide pluie amd
[ETE S

4 (b} Check line pressure at 1 D00
rp.m. in Mewsral

5 (&b (i) Check detent system.
(] Check I-l:&l'l::n.lm |§ for
iom amags.
iy e = 1@ - ditEnt”
orifice in spaoer plote

{ivl Chetk detent valve train.

(0= Check for vacuonm leaks
OF B vBiziim & des-
cribod oo Page TI77.

{1 Chissk  vacoum  modus
lntnr  for leaking dia-
Lhrup'n or bent neck ses

r.Tr.r':r

[{1T1] vamuum  misdu-
hmr vabwe = free io
aperie,

i} m:mmiﬁunculu

ITAgE OF DOFCRIC
af e wlator vabee, g

6 Engure imermediase cluch sealy are
sealing cormectly (il transmission is
dismantled for complsint of “ne Ind
goar” or iransmission changes 1-1°,
alvways A1 new mnner nnd Galer :'|u|.;|'|
pisilon sealkk),

11 Rough -1 up-change.

InsifMicieni Muld ba transmission,

Check condiidon of engine.
Vacwam lioe snd componenis.

Line il pressusne,

{a) High live pressure,

1 ?m?pm“dmwmhp

1 Tuane engine.
a iy Chech  wnouum ms dems
eribed an Page TI77,

[y Check  vacusm  modu-
lator far leaking dia=
phiragm or bent neck see
Page T179.

(i} Check  vacuum  mosdu-
lawpr valve & fres 1o

fiwd m‘fﬂ of up-change,

4 Check line pressure in "Drive’ ot
¥ WY ropm,

5 {a) Check camses of kigh line pres-
sare [see FPope T176).

TIT2
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SYMPTOM

POSSIBLE CALSE

ACTION

el

11 Hough 1-Z up-change
— powvf e,

5

{b) Mormsl line pressure.

Intermedinre clutch.

5 (bl i

Remove controd  valve
umn:ﬂﬂ'{ nred  aindemaidl
Check |-2 acoumulaior
grisem in control valve
assembly,

il Check rear sccumulaios
For sicking msan oF
leaks

fin} Chesk rear accumulator
feed resincted im irams-
FTISSN S,

(I¥) Check for SOITECT AUM-

ber amil focatian of check

balls {ree Fip, T35}

111 Check  inlermedizle
clubch, i ‘bairng’ check
canse  diee Pape TITSL

iy Chistk  Ccormec]  Auimber
and iype of plaies

1T Shpping 1-1 op-change.

Fnsialficient Auid in tramsmission,
Check comdition of engire.
Vacuam line nmd comporenis

{a] Foor response al modulator.

ib) Meormel response ai modulakor.
fa) Low line oil pressune.
(] Mormal ling oill pressare.

Intermedinte clusch,
1) Escemive leakage.

b} Mormal lcakage.

Top-up MPuid oz described on Pags
T163.
Tune emgine.

Check vacuum sysien: for responss
b ﬂmm. Chit Lﬂ;ﬂ;l;lt- shsould
wary respand ra o guick
changes in 1hreitle openings.

lay {i} Check vacuam fesd, in-
ciuding carburetier for
Tesdricison.
iy Check medlulior assem-
bly (sze Page TI7%).

b} Check line pressure i 'Dirive’ af
1 060 .o,
{n)] Check cammes of Low [ine pres-
Aure (aeF TITTL
(b i} mhy | valve
assermibly [ mffue
fmf  Remove conirod  valve
pasembly  amdl  detent

s lenodd,

fmy Check spacer plaic for
blocked oailics,

fiv] Check for damaged rear
seren pElan of afl szl
Fing.

iwi Check mear scrumulaior

Eg::u. rings &nd Caks

[vidh Chesk 1-3 accumulalor
valwe swsicm Check fromt
accumulaior pastaon and
ol mings.

[wiil Check centre suppor! boli
lorgee amd sappoct For
lomenes.

Alr check imermediase clusch Tar

leskape at scals.

[E1] ve amdd EEpect  dobexs
medigie choch  amd  cemire
supgmaEi — sheck cass o
foce IF plates are bm'nt"ﬁ
cnimse (s Fage TI7A)L

by Check intermexliare chuich Tor
Comre] et

Cornpanenal,
number of reheiae mrlm
‘tocbed’ relcase sprimg.
W ﬂun‘ﬂrmmn for

[Eii=t

13 Reugh i-3 ap-change.

Fo

Insuificeni fuid i imeemission.

Check condition of engine.
Chck ling prossume,

ta] High lioe oil pre=ure.

b= Gl F

———m—

Topaup fuid as deseribed on Pa
TR G

Tume engine.

‘Fflhhmk.:gnﬂru:l chieck line pres-

sure in *Dirive” ag | OO0 r.pon.

(A} CRéck caise of kiph lime ofl
pressure (i Page TITE),

TI173
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SYMPTOM

POSSIELE CALSE

ACTION

R — 4

& (b} Normal lics o pressare.

5 Dareci dubch.

{b) Eemowve comiral vabee assemly,
e e i

tar far
nlwe for brokon ;ﬂ"pumnm

g
[{11] [hﬂmﬂuﬂrﬂ valve
assembly for drifling 1o
aciammulator,
fa) Check direct cluich far h:lhn.p
b outer gred of cluich pﬂluﬂ
(l=k could he at cenire péaon
teal — Ind ring om  centme

]-1] Dll'ﬂ.-:ﬂ oenkre suppart.

14 Slipping 1-3 up-change.

1 Insafficient Auid in imasmession,
2 Check condition of englne.
3 Cheack line ail presure,

4 (1) Lew line oll pressure.
(bl Mormal lime oil pressure.

5 Fronl Scrvo.

f  Exrect clutch,

15 (s} Delmysd opchanges
Py af-ChEmpeS.

Top-ap fluxl ay described om Fago
T,
Tune engine

With brakes apphal check Ine od
pressure i Drive a1 1 000 F.pom

{a) Check cause of Low line oil

fiil Check for damaged or
leakivg of pResages,

fiif)  Check for sticking valves.

in) Chack for broken or missimg

fromt s Bpring.
(&) Check for lenk 8t servo pin.

) 0  Adr check direct chuicl
fior excessive leak.

il ~ Remove  trensmisadon,

ic=pect for case (o cenine

i leak,
i) en or undersize oil
. riEng, Tt
{iv) DCamaged or missing pis-

{b) Remowe trammEsion and in-
spest alimest cluteh for cormct
namber and itype of duich

| Dictent sysberm (Full ibrotthe) micro-
swibch

2 Ipcormes modulstor vacoim,

3 Incorrest line pressure.

—

Discopnect the GresnWhite wire

from concedlion oo skle of Erang-

s, Tedl BT,

{2 I up-changes oocus, problem
ia i micro-swilch of wicing.

() IF fauli persists continoe to
Oiperalon L.

Commect pauge 0 lower cmd of

vasalim modulasos pipe. Check for

] vAcUum,

(&) I wacuum is loey or nog

o ﬁmfl:l'rﬁr ?ﬁl_m Imu |i:|l'|‘|.'ll-:.|
1 oontinge

LIW

Comnect gaugs bt ransmission and
chick “Lint pressure’ in “Dirive’ range
with engine speed of | 000 r. p.m.
o, and 75 Thivgin (4.9
.
w end 337 kglog.cm.
HNormal Line pressism  in
"Dwive’  renge  with  ear
siationary should vary from

[i5] 1t q..m :ﬂ:l-'.f
%ﬂﬂ atl spord b
1 i {lﬂ.ﬂ Eg5q.cm.p
gl Tull throtile, The presmane
imcreases @5 Engine vacusm
decrensen

TiT4




Printsd in Gredt Brimin

Saptember 1971

TA.D. 2476

Rolls-fayce Sifver Shadow § Bentley T Series  Workshop Manual

Chapter T

SYMPTOM

POSSIELE CAUSE

5 (n) Dwlnyed up-change.

—

4§ Mormal Line

4 Line pressare %3 Ibjsgin. to 100
sfag.im, (668 kghgem. o 7.7
kg/sg.cm.).

5 Line pressurn 135 Ibfsgin. to 150
Ibjsq.n. (9,49 kgisgem. to 10,55
kpgisgom. ).

3 Thy'sg.in o
T3 Thysq-in. T kgfwem, o 527
kgfeg.cm.).

T Delent aysiem,

fz)

Sobemaid feed orifce blocked.
This & the 0-0%4 in. (0,86 mm.)
dil.hﬂltiuihhlubudjm

ENCEEi v Ak Al the detenl walve,

16 Torpas Ceomerier Leaks.

17 Tormee Converter Vibmtlons

i
|
i
:

umider 'Iitlhml.l.l- in ‘Dirive’

2 Damapsd ar warn converier huls,

ak

{hp

(k) Repair

Caery oul coeverier leak eheck
(see Fope T2 w= Torgwe Con-
rrrier — T Leak tear),

Fit new converter if umit is Joak.

I  Conwerter! Flex-plate oot of balings,

1 Converier balance weight,

3 Cramnkskaft pilot.

Rg Change

{a)
it
LEL
b

| Loose fles-place o comverter balts,

21 Cracked fles-plaie.

3 Diems laced umder Operation 17 -
Tomgue Commverier Yibraliood.
4 [Internal dnmage to cooverier.
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18

Torque Converter Noisy
Sllps — ennitnged. i

& Canverter Flaid.

5 Excessive Torgue Cosverier  énd 5 {a) Cheek Torgue
clenrancs,

CUTIVET- Corrésl ramsmession  profilem,

make sure they are nog
cracked, brokems ar in-
correclly powitionsd Laes
IJ_E_I-. T

W a peEw comveres (P

_ damege iy sppanend.
fiil HIJI.E cloich  Tumetion
oan chazked placsng
a4 Bnger info I:L Con-
werler nick ansd with side
PrCERIreE agasnsl e
aplins, turn the sator
mce. The mace  shoald
larn Fairfy free in & chock-
wine dirccion apd ot
harn moan artb-Eoek wise

dirsstio,

ﬂt a n=w conwerier i

MuEme W apparent.

I oeiverTef

claramce Livd Page TIIF).
i) Fil & mew comverer I end
clearams s Exciimive.

§ (4} Check colour af fludd, & ths
Eppears @ Cehomsnieom paint?
canverter is intermally dnmrdgped

(b Check ami-fresoe bas nod con-
taminaied converter Misid
(€] Ful new conwerter.

o
1o thi chamge fhaid and filter.
tranemiszioa [rom Eie I!il!:'||'.I= * = "
High line pressure ¢ Detent solencid atuck open.
If either the idle or full throttle pressure checks is d  Detent feed orifice in spacer plate blocked.
high, the cause may be as follows. e Detenl solenoid loose.
I Detent valve bore plug damaged.
. Vacoom Jesk g Dewent regulator valve pin short,
a  Fuoll leak {vacuum line disconnected),
b Partial Jeak in fine from engine modulator, 4. Pump
¢ Incorrect engine vacuam. 2 Presure regulator and/or I:ru-nsl valve sivck,
d Leak in vacuum operated acctssorics. b Incorrect pressure regulator spring.

TIT

Diamaged MModualator

b

Stacking valve,
Water in modulator.

¢ Incorrect operation of modulator

{See Page T23] — Section T11).

Dietent System

b

Dietent switch actusfed (plunger sticking) or 5.
sharted.

Detent wiring shorted.

5 &8 [#]

-

Excessive aumber of presure regulator vahve
spacers.

Faully pump casting.

Pressure boost valve installed incormrectly or
otherwise defective.

Aluminium bore plug defective.

Pressare boost bush defective.

Conirol valve assembly

a

Spacer plate-to-case gasket incorrectly fitted,
Incorrect plate-to-cass gasket.
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Low line pressure

If either the idle or Tull throttk: pressure checks is low,
the cause may be as follows,

r

Transmission ofl level kow.
Modulator sssembly (100 Fig. TIFH).

Filter
a Blocked or restncted.
b 0" ring on intnke pipe omitled or damaged.

Split ar leaking intake pipe

Tweorrect filter sssemhly

Pump

o Pressure regulator or boost valve sticking.

b Gear clearance, damaged or worn (pamp will
become damaged if the drive peas is installed
the wrong way or if the converter pilot does
nol enter the crankshafl fresly).

Presaure regulator spring weak.

InsufMcient specers in pressure regulator,
Pump to cose gasket imcorrectly positioned.
Diefective puomp body andor cover.

L B I = 7 |

Lenks in the internal circait

& Forward cluich leak (pressore normal o
Meutral and Reverse — pressure fow in
Drrive),

(1] Check pump rings.
(ii} Check forward clutch seals.

b Drect clutch leak (presore normal 6
Meotral), Low, Intermediate and Drive —
pressure low in Reverse).

{i} Check centre support ol seal rings,

(il Check direct clutch outer seal for
damage.

{iii} Check rear servo and front accumua-
lator pistons and nngs for damage or
missing.

Case sssembly

a Porosity in intake bore area,

b Check case for intermediate clutch plug leak

or blown oul

¢ Low - Reverse check |Thall Ineorrectly

positionsd of mizsing (s condition wall
ciuse no Reverse and no overrun braking
in Low range)

Mote  When checling iem 3 — Filter it shoold
ba noted that there is no approved
method for either checking or cleaning
the filter. If the performance of the filter
is suspect g mew filter must be Arted,

Chapter T

Improper vacuum at modulator
Ergine
a Meguires tune-up.
b Loose vacuum Atbngs,
¢ Vacuum operated accessory leak,

Vacuam line o modulator

Leak.

Loose fitting.

Restricled orifice, or incorrect anfics size,
Carbon build-upat modulator vacoum fitting.
Pinched lipe.

Cirense or varnigh mateniel in pipe (o of

delayed upchange — cald).

e T =T < - o

Qil leaks

Transmission oll sump leaks

2 Securing bolts not correcily torque tightened.

b Improperty installed or damaged somp
gasket.

¢ il sump pasket moonting foce not flat

Cose exiension leak

& Securing bolis not correctly torgue tightenesd,

b Rear seal assembly damaged or ipcorrectly
installed.

¢ Casket (extemsion to cose) damapged or
incorrectly installed.

d Porous casting.

e Outpat shaft “0° ring dameged.

Case leak

a Filler pipge 0¥ rng damaged or missing;
mispositioned filler pipe bracket to engine
Joading’ one side of the "0 nog.

b Modulator assembly 0¥ ring damaged or
incorrectly installed.

¢ Coanector 0" ring damaged or incorrecily
installed,

d Governor cover, gasket and belts damaged
of loose; cans face leak,

¢ Damapged or porosity. Lenk at spesdometer
driven gear housing or seal. Leak at speedo-
meter hole phag.

I Manual shaft seal damaged o incosrectly
imsslled.

g Line pressore tap plog stripped,

h Yent pipe (refer to ftem J),

i Porous case or crack al pressure plug bods.

Front end leak
g8 Front seal damaged (check converier neck
for nicks, ete,, also for pump bushing moved

forward}, garter spring missing.

TiH
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L8

b Pump securing bolis and seals damaped;
halts missing or loose,

¢ Converter (leak in weld).

d Pump 0 ring seal damaged (Also check
pump @il ring groove and case bore),

& Poreus chsting (pump Of cass),

f Pump drain back hole not open.

il coames gut veni pipe

a Traasmission over-filled.
Water in ol

o Filter 0" ring damaged ar incorrectly
asszmbled causing oil 1o fopm,

d Foreign material between pump and case of
between pump cover and Body.

¢ Case porous, pump face incorrectly
machined.

[ Pump porous,

g Pump to case gasket mispositioned,

h Pump breather hole blocked or missing.

i Hole in intake pipe.

Modulater Assembly
n Diaphragm defective,

Control valve assemhly—Governor line

1.
2.
8

4.

5.

TiT8

pressure check

Install line pressure gauge.
[Msconnect vncoum lne to modulater.

With car on hoist (rear wheels off ground),
foot off brake, in Drive, check line pressure at
1 000 r.p.m.
Slowly incresse engine revolutions Lo 3 000
r.p.m. and deteeming if a line drop occurs of
7 Ibfsqg. in. (0,49 kgleg. em.] or more.
If pressure drop occurs, dismamtie, clean and
inspect conirol valve nssembly.
If mo pressure deop oocurs:
a Inspegl governor.

(i} Bticking valve,

() Weight freeness.

{iii) Restricted orifice in governor valve.
b Governor fesd system.

(i} Check screen in governor feed pipe hole

in case dastunkdy.
{ii} Check for restrictions in governor pipe.

Burned clutch plates

Burned cluich plates can be caused by
incommect usage of clulch plates. Also,
anti-freeze in transmission fuid can
cause severe domage, such as large
piecea of composition clutch  plate
material peeling off.

Moie

3.

Forward clutch

a Check ball in cluich housing for domage,
sticking or missing,

b Clatch piston cracked,
MESIE.

¢ Low line pressure,
Manial valve mispositioned,

e Restricted oil feed to forward cloich, (Cluieh
housing to inner and outer areas not
drlied, restricted or porosity in pompl

f Pump cover oil seal rings missing, broken or
undersize; ring groove oversize,

g Case valve body face not finl or porosity
between channels

h Manual walve bent and cemtre Land fot

ground properly.

Intermediste <latch

o Rear accumulator pision oil ring, damaged or
MLEKITE,.

b 1-2 sccumulator valve sticking in control
wabwe assembly.

¢ Intermediate clulch piston seals damaped or

missing.

Centre support Bolt loose.

Loaw line pressure.

Intermedinte cluich plug in cass missing.

Case valve body face not flat or porosily

between chamnels.

h Maoual valve bent and centre land not

ground properly,

D¥irect clutch

g HResiricted orifice in vacuum line to modu-
lator (poor vACULM respOnLe).

b Check ball in direct clutch piston damaged,
sticking or missing,

c  Defective modulator beflows.

d Centre support balt loose (Bolt may be tight
in suepport bal not holding support tight to
(=12

¢ Centre support oil rings or grooves damaged
of missing.

f Clutch piston seals damaged or missing.

g Front amd rear servo pistons and seals
damaged.

h Manual valve bent and centre land not
cleansd up.

i Case walve body face not flat or porosity
between channels,

wcaly damaged or

m—me o

J Intermediate roller cluich installed back-

wards,
kE 3-2 walve, 32 spong o 3-1 spacer pin
installed in wrong location in 3-2 valve bore.

Mate If direct clutch plates and front band
are burned, check manual linkage
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Vacuum modulator assembly

The following procedure 5 recommended for check-
ing modulator assemblies in service before replnce-
ment 15 imdertaken.

Yacoum Diaphragm Leak Check, Insert o pipe
cleaner into the vacoum conncelor plpe as [ar
a5 possible and check for the presence of trans-
mission oil. If odl is found, replace the modu-
Lator.

Note Petrol or water vapour may settle in the
vacuum side of the modulator, IF this is
found without the presence of oil, the
mosdulator should net be changed,

Atmosphieric Leak Check. Apply a liberal coat-
ing of scap bubble solution to the wvacuum
connecior pipe seam, the crimped upper (o lower
housing seam, and the threaded screw zeal
Using a short prece of rubber tubing, apply af
pressure Lo the vecuum pipe by blowing into
the tube and observe for leak bubbles, IT bubbles
appear, replace the modulator.

Mpte Do not use any methed other than human
lung power for applying alr pressure,
as pressures over 6 Ibfsg. ino (042
kg/sq, cm.) may damage ihe modulator.

Rellows Comparisan Check. Make a comparison

pauge (gee Fig. TI3), and compare the load of a

known good medulator with the assembly in

question,

o Install the modulator that is known to be
accepiable on cither end of the gauge.

b Install the modulator in guestion on the
opposite end of the pauge.

¢ Holding the modulators in a horizontal
position, bring them together under pressure
until either medulator sleeve end just touches
the line in the centre of the gauge. The gap
between the epposite modulator slesve end
and the pauge line shoold then be §-0625 in,
(1,59 mm.) or less. IF the distance is greater
than this amount the modolator in question
should be replaced,

Slezve Allgnmsent Check. Foll the main  body
of the modulator on a flat surface and observe
the slesve for concentricity to the body, I the
slecve is conceniric and the plunger is fres, the
madolntor is acceptable, Opce the modulator
aszmbly passes all of the above tests, it B8 an
acceptable part and should be fitted again,

u,ﬂ [P il

<\—_.___________?/23

Chapter T

FIG. T134 COMPARISON GAUGE

Ends to be square within 184 in. (0,397 mm.)
Round or flat bar betwean 13/32 in. (10,32 mm.)

and 38 in. (9,5 mm.) In widih

Scribed centre line

102 in. (12,7 mm.]

1-0 i, (254 mm.}

Down-change solenoid circuit—To check

Mote Before checking the down-changs
golenoid circult, make certin that the
transmission down-change switch is pro-
perly adjusted as described in Operation
5

With tlie transmission pear range selector lever
in Park, turn the ignition switch to the “ON°
position but do not start the engine. Leave the
ignition switch "“ON' throughout the checking
procedure,

Working under the bonnet slowly advance the
throttle linkage to the full throttle position, Ope
click should be heard from the trancmission.

Allow the throttle to returm to the closed
position. One click should be heard from the
Iransmission.

If the system performed as desenbed above, the
down-change circuit is operating  properly.
If the system does not perform as described
above, procesd 1o Opesation 5

Dhisconnect the Green/White wire from the
connection on the side of the transmission case,
At 2 test lamp into the circuit belween the
Ciresn/White wirs and the connection op the side
of the transmission case, ensore that the test
lamp bulb lights when the throttle linkage i in
the full throfile posiion. The bulb shounbd
extingiaish when the throttle 15 released.

T
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"5 - 5 | W5 - 5 | 100 - 20
oN - ON | ON - ON OFF
o
on | OFF = OFF | OFF — OfF oM
2nd OVERALN
OFF OFF OFF - ON ok
S aD - OF on OFF
IHT: OFF orF oN OFF - ON | OFF - ON OFF
CLUTCH i on
INT OF
OFF OFF - ON | OFF - ON OFF
SPRAG o OFf
AEAR
OFF OFF ON - OFF | ON - OFfF
SPRAG 5 OFF OFF
i OFF OFF OFF - CFF | ON - OFF ON
OFF 151

3
o

FIG. T135 BAND, ROLLER CLUTCH AND CLUTCH APPLICATION CHART

1 Forward clutch

2 Direct clutch

3 Second overrun {front) band
4 |ntarmeadiate clutch
§ Intermediate sprag or roller clutch
8 Rewsrse (rear) band
7 Rear sprag or rofler clutch

o If thesystem operates as described above, but
did mot perform properly during Operations
1-3, replace solencid after first checking to
see that the internal wiring is operational.

b If the test lamp bulb fails to light with the
throttle in the wide open position, the circuit
is open, procesd to Operation &,

¢ If the test lamp bulb lights with the throdtls
closed, the circoit i shoried, procesd 1o
Operation 9,

6, Remove the GireenWhile wire from the trans-

mission down-change switch. Connect the fest
lamp between the gwitch terminal and earth; at

TIED

full throttle ensore that the bulb of the lest

lamp lights,

2 If the test lamp bulb lights, replace electrical
wire. Re-cleck system,

b If the test lamp bulb fails to light, proceed
to Operation 7,

Check the White feed wire at the transmission

down-change switch with test lamp.

a I the test lamp bulb lghts, replace transmis-
sion down-change switch. Recheck sysiem.

b If the test lamp fails to light, proceed to
Dperation B
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£ Check the transmission thermal cat-out on the

118

fuse panel,

e If neesszary to replace the cut-oul, re-check
System.

b Il the cut-pul is correct it will be pecessary to
lncate the fault in the wiring. Test for circuit
continuity from the White feed wire at the
down-change switch to the hatiery,

Bemove the Green/While wire 3t transmission

down-change switch, Use the test lamp to check

from the bare terminal at the switch with throttle

Closed,

n If the test lamp bulb Fuils Lo light, system is
Corract.

b If the tesi lamp bulb lights, procesd to

Operation 10,
With the throttls in the clossd position, check the
White feed wire st transmission down-change
switch,
& If the test lamp bulb lights, replace transmis-
siom down-change switch, Re-check sysfem.
b I the test lamp bulb Fails wo Hghi, iz will be
necessary to locate the short in the wiring.
Test the circwit from the White feed wire at
down-change switch 1o the battery.

Type AA Cluich Parts

Chapter T

FIG. T136 TRAN sMISSION CASE FLUID
PASSAGI:5—-FRONT VIEW

1 Raverse

Z Lina

3 Drive

4 Modulato

& Siator aignal {early cars only)
§ To heat gxchanger

T From heal exchanger

8 Yenl

8 Pump intahe

: Mo, of ™o, of
Fiat Steel Waved Steel
Clutch Cluich Plates | Clutch Plates
Forwird Clutch | *4 1
Diirect Cluich | 5 1
Iniermediale
Clutch 2 L
*® Bteel Plate Thickness 0-0915 in. (2,313 mm.}
Mo, of Clutch | Mo, of Piston
Compasition Release
Clarteh Plates Springs
Forward Clutch 5 14
| Lhrect Clutch [ 14
Intermediate FIG. T137 TRANSMISSION CASE FLUID
| Clutch 3 & PASSAGES—BOTTOM VIEW
e e s I 1 Intermediate il 8 Dri il
For additional information in disgnosing the faults 5 E‘lh,r:,n:l et g 5;:.:.?“& ”
which may occur in a Torque Converter Transmission, 3 Line pressure ofl 10 |ntermediate slutch il
. ShaWing thc sppliontion of besdswad stiisben (0 LESL 12 Moduisnintsrmediatesil
the war: : B SYArEH ulatarintarm oi
i the various diive mages ks shown in Figure T135. & po ) 13 Direct clutch ol

Trantmission fluid passages are shown [n Figeres

T136 and TI137.

T Modulatar ail

14 1-2 accumulator oil
18 Governer oil

TIE]




