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The torque converter serves two primary functions, Tt
acts o5 o fluid coupling to transmit englne Lorguoe
smoothly to the trassmistion, it also muliiplies the
enging torque when additional performance Is
required,

The torque converler comprises (hree basic ele-
menis; & pump, & turbine and o stator (see Fig. TT69).

The converter cover is welded to the pump to seal
all three members in an oil filled housing. An engine
driven Bexplate bolts directly onto the converter cover
so that the converter puimp Is mechanically connecied
to the engine and turns wheaever the engmne rotates,

When the engine is running and the converier pump
s rotating, oil & picked up at the ceatre of the pump
and discharged at the rim, between the pump blades.

The pump shell and blades are designed so that the
oil leaves the pump rotating clockwise, toward the
turhine blades, As the oil strikes the turbine blades, it
causes the turhine to rolate

When the engine is idling, the converter pump
rotates slowly and the force of oil is not sufficient to
rotale the turbine with any efficiency. This situation
enables the car to stand in gear with the engine slowly
idling. As the engine throttle is opened, the pusmp
speed increases and the force of oil striking the turbine
causes il Lo transmit torque to the gear train, Alter the
oil has imparted its foree to the turbine, the ol follows
the contour of the turbine shell and Blades, leaving the
centre of the turbine, and rotating anti-clockwise.

Becauss the turbine member has absorbed the force
required to reverse the direction of the clockwiss
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TORQUE CONVERTER

FIG. TIG3 TOROUE CONVERTER—CUT-AWAY VIEW

1 Turbine

2 Wariable angle stator (early cars)
3 Pump

4 Converler cover
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FIG. T170 TORQUE CONVERTER — LEAK
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FIG. T171 TOROUE CONVERTER — INTERNAL
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TESTING FIXTURE

1 Converter laak test fixture
2 Pressura gauge
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BEARING ARRANGEMENTS

1 Thrust race L

2 Thrust race Z

3 Thrust reller bearing

4 Roller clutch stator race

rotating oil it now has greater torque than is being
delivered by the engine,

To prevent the anti-clockwise spinning oil from
striking the pump biades at an angle that would hinder
its rotation, a stator assembly s inlerposed between
the pump and the turbine, The purpose of the stator
i Lo redirect the oil relurning from the turbine so that
ils direction i altered to suit that of the pump {see
Fig. TI6%); the energy ol the oil i5 then used to assist
the enpine in torping the pump. This iscreases the
foree af the ol driving the turbise and, as & resulf,
miultiplies the torgue,

The force of ofl flowing frem the turhine to the
slator blades tends wo rofate the siator anti-clockwise,
but & elutch, on which the stator is mounted, prevents
this.

Az both turbine dnd car :p-uds inmmr Lhe direc-
tion of the oil leaving the turbine changes. The oil
flows chockwise against the rear side of the stator
vunes, If 1the stator was fized, the Aow of ail would be
impeded, but the clutch allows the stator to rotate on
s shilt. Onoe ke stator becomes fnactive these s mo
further tomus muoltiplication and  the converier
Tunctions as a fluid coupling at a ratic of 1 2 1,

Torque converter—To remowve

1. Remove the transmizsion as deseribed in Section
T9 — Transmission — To remove and AL

mote Do oot forget to fit the Convert Holding

Clamp RH 7952 {J-21366) otherwise the
converter may fall when the transmission
is removed.

2. Positicn a drip tray underneath the converter.

1. HRemowe the converter retsining clamp from the
bell housing ead of the tramsmission casing; remove
the comverter.

Caufion The coaverter and oil weigh approxi-
mately 50 b, (227 kg.} and care should be
taken when removing it to ensure that it is
not dropped or domaged.

Torque converter—To fit

1. If the wosque converter hos been leak tested,
ensure that all iraces of water have been removad,
2. Fit the converier o Lhe trnsmission, ensunng
that the driving slots engage with the tangs in the
transmission oil pamp,

3 Fit the converter holding clamp RH 7952
(J-21366).

Torque converter—To inspect
Afier removing the torque converter from the trams-
mission visually inspect as follows,
1. Examine the converter for signs of damage.
2 Ezamine the neck of the converter for wear,
3. [Examine the pump drive slots for wear.
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FIG. T172 CHECKING CONVERTER END
CLEARANCE

1 Tool J=21371-8
2 Toal J-213M=3

For & more detailed procedure of inspection refer to
‘Torque Converter” in the ‘Fault Diasgnosis Chant’
on Page TI7S,

Torque converter—To leak Test

Fit Workshop Teol RH 7954 (3-21369) 10 the torgue
converier a5 follows.

I. Fitthe valve portion of the fixtore into the neck
ol the converter; unserew the larpe hexaponal nut,

2. Fit the fixture band cresswise oole the converter
5o that the slotted plate fits sround the valve and
under the nut (e Fig. T

3. Tighten the nul o expand the "0° ring =0 that
a pood seal is oblained.

4, Apply compressed air to the valve in the 1op of
the tool at 80 Ihisq.in. (5,6 kg/sg.cm.).

5. lmmerse the converier In water, noding any sign
of bubbles which would indicate a leak.

6. Remove the converter from the wales.

7. Renew the converter if a leak is evident,

3 Tool J-2131-8
4 Toaol J.800

#. Depress the valve stem (o release the air
pressure; remove the leak test fixture.
Castlan  Ensure that the pressure is released
before removing the Axture, otherwise the
valve may blow out during removal,

Converter end clearance—To check

i, Fully rdeass colket end of Tool J-21371-8,

2. Install collet end of Tool J-21371-8 into com-
verter hub until it bottoms (see Fig. TITI): then
tighten its cap not to 5 Ib, Mo (0691 kgm. )

3. Imstall tood J-21371-3 and tghten hexagon out
to 3 Ib, ft. (0415 keg.m.) (zee Fig, TI72).

4. TInstall Dial Indicator J-8001 and set it at “Zero',
while its plunger rests on the cap nut of Toel
J-21371-B.

5, Loosen the hexagon nut while holding the cap
iut stationary. With the hesapon nut loosensd and
holding tool J-21371-3 firmly against converter hub,
the reading obtained on the Dial Indicator will be
the converter end clearance. End clearance should be
less than 0-050 in, (1,27 mm.), Il the end clearance is
0-080 in. (1.27 mm.} or more replace the converber,
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VACUUM MODULATOR AND VALVE

The vacoum modulator 15 secured o the nghi-hand
glde of the lransmission case and is connected by a
prpe 1o the engine mduction system, The modakator
consisis of a metal case which encloses an evacuaied
metal beflows, a diaphragm and two springs. These

B DRIVE OR LINE OiL
B GOVERNOR OIL
] MODULATOR OIL 12

componenls are arrangsd $o thal when htied, the
bellows and an external spring apply a force that acts
on the modulater valve 1o increase modalator pres-
sure, Engine vacuum and an internal spring act in the
opposite direction to decrease modulator pressure.

FIG. T173 VACUUM MODULATOR AND VALVE
SHOWING MODULATOR PRESSURE

1 Vacuum modulater & Drive ail 8 Modulater ail

2 Modulator valve T 1=2 defent valve 10 2-F modulator valve
3 Modulator ol & Regulator valve 11 2-3 walve

4 Gowernor oil 12 Line oil

5 1-2 valve 13 Vacuum connection
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B uNE OIL
B GOVERNOR OIL
[ ] MODULATOR OIL
[ INTAKE OIL
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FIG. T174 VACUUM MODULATOR AND VALVE
SHOWING LINE PRESSURE CONTROL

1 Vacuum modulator
2 Modulator valve
3 Modulator cil

4 Governer ail
5 1-2 valve
6 Drive oil
T 1-& detent valve
8 Regulator valva
9 Modulator ol
10 23 modulalor valve
11 2-3 valve
12 Lirea ail
13 Vacuum connection

To reduce the effect of altitude on shift points, the
effective area of the diapheagin i different than Lhat of
the bellows, Atmaospheric pressure acts on the resulting
differentkal area to redwee modulator pressure.

The vacuum medulator fitted to & transmission can
vary dependsnt upon “mode] yvear® and original baild
specification of the car. It s therelore, of utmost
importance to ensure that the correct paris are fifed
to & transmission should replacemsent paris be re-
quired.

To identify the modulator change the prefix letters
of the transmisdon weére change from RR ta RS, [t

should also be noted thar on later cirs 2 restrictor is
fitted at the bottom of the modulator pipe and an
ervor in azsembly at this poimt could result im a blocked
signal fine especially en cars fitted with full smission
control systems,

Modulator pressure is directed to the 1-2 regulator
valve which regulates modulator presswre to a lesser
pressure which is preportionsl 1o medulator pressure.
This tends to keep the 1-2 shift valve in the elosed or
down-change posilion. Modulator pressure is directed
also to the 2-3 modulator valve to apply & variahle
pressure proportional to modulator pressure. This
fends to hold the 2-31 shift valve in the closed, or
down=thange position. As a result, the gear change
points can be delayed to take place at higher road
speeds with heavy throtile application (see Fig. TI73).

Main line oil pressure iz controlled in Drive range
so that it will vary with torque input to the trans-
mission. Since torgue input 5 a preduct of engioe
torgue and cooverter ratio, modalator pressure 18
directed 10 & pregsure regulator bodst valve, bo adjust
meain line (pump) pressare for changes in either
engime torgue or converter ratio (see Fig. TI7)

To regulate modulator pressure and in lur, line
pressure, with the converter torque ratio that decreasss
as car speed increases, governor presaure is directed to
the modalator valve to reduce modulator Fressure
with Increases 1o car speed. In this way, line preasure
is regulated o vary with torque input Lo the trans-
mission for smooth changes with sufficsent capacity
for both heavy and light acceleration,

Vacuum modulator and valve—
Ta remove

The vacuum modulaior ¢an be removed from the
transmission withoul removing the trapsmission lrom
the car, The following instructions apply whether or
not the transmission bas been removed.

1. Place adrip tray benzath the vacuam modulstor,

2. Dhstopnect the wacuum pipe at the modaolator
ead if the tramsmizsion 13 in the car {see Fig. T175).

3. Remove the setscrew and retainer which secure
ihe modulator to the transmission.

4, HRemove the modulator and “0° npg; discard
the ') rina.

%, Remove the moduolater valve from the trans-
MESKn Case

Vacuum modulator and valve—
To inspect

l. Examine the wacuum modulator for signs of
distortion

2. Examipe the "0 ring szat for damage.

3.  Apply suction to the vacuum tube on the modu-
lator and cheek for leakage.

T3z
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4, Ezamine the medulalor valve lor scores o
damage.

5. Ensuse thar the walve will move freely in its bore
in the case.

6. Examine the moduolator for damaged bellows,
The moduolator pluoger = uwnder approximately
16 Ik, (7.3 kg.) pressure, I the bellows is damaged,
very little pressure will be applied te the plungesr.

Vacuum modulater and valve—To fit

1. Fit the valve into the bore in the case with the
slem outward,

2. Fit & new ‘0" ping to the modulator.

3. Fit the modulstor (o the case with the vacuom
pipe connection toward the front of the car, approa-
mately 20° from the vertical.

4. it the retainer with the curved side of the tangs
facing the trammisgion.

3. it e retaining setscrew and tongue tghten it o
18 16, fi. (2,5 kg. m.).

€. Connect the vacuum pipe.

Chapter T

FIG. T1758 VACUUM MODULATOR AND
VACUUM PIPE

1 Gl filler tube securing nut
2 Vacuum modulator
3 Vacuum plpe

Ta33
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The governor assembly (see Fig, TITE) fis into the rear
of the trapsmission casing on the right-hand side and
is driven by a gear on the transmission output shaft.

The car spesd signal to the imnsmission is supplied
by this govermor.

The assembly compnses a regulating valve, two
primary weiphts, two secondary weights, secondary
springs, body and driven gear. The weights are
armanged so that omly the secondary weights act on the
valve. The primary weights contribute 1o the sscon-
dary weights through the secondary springs.

Slight changes in outpat shafi ropom. at low speeds
result in small governor pressure changes,

Thee primary weights add heéavy forees to the second-
ary weights to obtain greater changes in pressure as
road speed and output shafl r.p.m incrense. As the
primary weights move out at higher car speeds they
reach a stop and ne lenger become effective, From this
poinl, the secondary weights and springs only are used
to apply pressure on the governor valve,

Drrive odl pressure is fed to the governor where it is
regulated by the governor and gives an oil pressure
that i proportional to car road spesd.

To initiate the gear change from first to second,
goverior oil pressure 15 directed to the end af the 1-2
ghift valve where it acis against spring pressure which
i5 holding the valve in the down-change (closed) posi-
tion (eee Fig. TITT).

Chapter T

Section T12
GOVERNOR ASSEMBLY

FIG. T176 GOVERNOR ASSEMBLY

1 Driven gear

2 Drive oil

3 Governor oil

4 Primary weight

5 Spring

B Valva

T Secondary weight
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I DRIVE AND INTERMEDIATE CLUTCH OIL

B GOVERMNOR DIL T
FIG. T177 GOVERNOR QIL ACTING DN THE
1-2 SHIFT VALVE
1 Intermediate clutch

2 1-2 valve

3 1-2 detent valve
4 Regulalor valve

FIG. T178 REMOVING THE GOVERNOR
ASSEMBLY

1 Govarnor
2 Gashet
3 Cover plale

As the car road spesd and subsequently Lhe
governor oil pressure increases sufficiently fo owver-
come the spring resistance, the 1-2 shifi valve train
moves, allowing drrve ol o Aow inte the intermediate
clutch passape and through am orifice to apply the
intzrmediate cluteh. This makes the imtermediate
clutch effective which moves the transmilssion iRt
second gear. Further increases in road speed and
governor pressure will cause the transmission to
change e third gear when govermor pressure over-
comes the 2-3 shift valve spring pressure,

Crovernor pressute ia directed also to the modulator
valve to regulate modulalor pressure as described in
Section TI1.

On cars fitted with brassmissiens prior to Scrial
Mumber 72 RR 2268 [ubrication for the governor was
provided by means of an output shaft with an axial
lubrication passapge which takes lubricant to a point
rearwards of the speedometer drive gear. From this
point the lubrcant passes through a radial dnlling to
the povernor slesve, providing lubreation for gover-
moT.
Cars fitted with ransmission Serial Number 71 RR
X)ER wnd onwards, povernor lubsication is provided
by a flat in the governor sleeve which allows oil to
pass Lo the moving parts of the governor. The output
ghaft of thess later transmisions i aod provided with
any lubrication pasgages,

In view of these changes it is most important thal
the new output shalt without the ol pasage and the
povernor with the lubrication fAat are used on the
later transmission only.

Governer assembly—To remove

The governor assembly can be removed from the
trapsmission whether the transmission is fitted (o the
ear or nol,

I. Positson a drip tray beneath the povernor cover
plate.

2. Remowe the four setscrews which secure the
plate to the case: remove the plate and discard the
gasket.

3, Withdraw the governor assembly from the case
(e Fig. TI78).

Om later transmissions, changes to manufacture of the
transmigsion case has eliminated the shoulder at the
bottom of the governor pipe boles, As a resull it bs
possible to force the governor pipes deep enough into
the transmission case 1o enter the governor bore and
either hind or lock the gavernos.

Therefors, if difficulizes are experienced when
removing the povernor assembly, withdraw the pipes
approximately 0125 . (0,32 cm. ).
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Governor assembly—To dismantle

Al the povernor misembly components, with the
exceplion of the driven pear, are slectively assembled
and each assembly i3 calibrated, Therefore, it s
recommended that if the governor assembly becomes
unserviceable, it be renewed as an assembly. If the
driven gear 15 domaged, it can be rencwed separately,

It is necessary to dismantle the governor assembly
in order Lo renew the drven gear. Dismantling may be
necessary  also o thoroughly clean the governor
should dirt cause it 0 malfunction. In such cases
proceed as follows,

1. Cut off one end of cach of the governor weight
retaining pins.

2. Remove the pins, throst cap, governor weights
and springs (see Fig. Ti79). The weights are inter-
changeatle and need not be marked for identification,

3. Carefolly remove the governor valve from the
aleevi.

Governor assembly—To inspect

I, Wash all the components in clean paraffin
{kerosene) then dry them with compressed ar,

2. Examine the governor sleeve for scores or burrs,

3. [Ensure that the governor slesve will slide fresly
inta its bore in the transmizssion casing.

4. Examine the valve for scores and burrs,

5% Ensure that the wvalve will shde Fresly in the
gavernor sleeve bore,

6, Examine the driven gear for damape. Ensure
that the genr s secure on the shaft.

7. Examine the epring: for domage or distortion.

8. Ensure that the weights operate freely in their
retainess,

9. Check the valve opening at inlet and exhaust;
the minimum is 0020 in. (0,508 mm,).

1. Hold the governor as illustrated in Figures T180
and T181 when carrying out this check.

Governor driven gear—To renaw

1.  Dirive out the gear reinining pin using = hammer
and drift (see Fig, TI82),
2. Sdpport the governor slesve on two 0187 fn

(4,76 mm.) thick plates inseried in the exhaust slots
in the sleswe,

3. Position the plates on the bed of a press with
provision for the gear to pass through, then, usiog &
long drift, press the gear out of the sleevs,

Chapter T
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FIG. T178 GOVERNOR ASSEMBLY — EXPLODED

1 Spring retainer (secandary wakght)
2 Whaeight

3 Waight spring

i Gear retaining pin

§ Diriven gear

6 Weight spring

T Wheight

8 Spring retainer (sscondary weight)
] and carrier assembly

10 Valva

11 Thrust cap

12 Relaining pins

FIG. T180 CHECK VALVE OPENING {INLET)
T 0020 in. (0,508 mm.) feeler gauge

TAT
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FIG. T181 CHECK VALVE OPENING (EXHAUST)
1 0.020 in. (0,508 mm.) feslar gauge

FIG. T182 REMOVING GOVERNOR DRIVEN
GEAR RETAINING PIN

1 Govarnor assembly
2 Gear refaining pin

4. Theroughly clean the governor sleeve to remove
any swarl which may be presant from the original gear
nssembly operation.

Mote Ensure that the new gear is the correct ane
fon thes transemission casdng ia which it s to
be fitted. A later type of casing incorporates
a steady pin which locates the povernor
driven gear (see Paris List),

5. Support the poversor desve on Uhe bwo 0- 187 in,
{4.76 mm.) plates.

6, Position the pew gear in the sleeve then, using a
suitable drift, press the gear into the sleeve until it is
nearly seated.

7. Carefully remove any swarl which may have
shaved off the pear hub, then, press the pear down
il it abwts the gleeve.

8. Mark the position of & new hole on the slesve
al 90° to the original hole, then wsing a drill of 0-187
in (4,76 mm.) diameter, drill a new hole through the
slesve and gear,

9, Fit the gear relaming pin.
10, Thoroughly wash the gear and sbeeve nssembly

io clean paraffin (kerosene) and dry with compressed
air.

Governor assembly—To assemble

I. Lightly otl the valve then fit it into the governor
slpeve,

2. Fit the governor weights, springs and thrust cap
onio the governor sleeve.

3. Align the pin holes in the thrust cap, governor
weight assemblies and governor slesve.

4. Fit new pins and crimp both ends of the pins.
5. Ensure that the governor weights are free o

operate on the pins and check the valve for Freeness
in the sleeve bore

Governor assembly—To fit

1. Lightly lubricate the governor sleeve and pear
then fit the governor assembly into the trensmission
CASE,

2. Fit the cover, together with a new gasket.

3. Fit the four setscrews and torque tighten.

4. Om later transmissions when installing the
governor assembly ensure thut a clearance of approxi-
mately 0-250 in. (0,64 ¢m.} is mainizined between
the governor pipes and transmission case, ai o point
[-00 in. (2,54 cm.) from the right angle bend of the
pipes.
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The speadometer drive (zee Fig, FI81) i secured to the
lefi-hand side of the transmission main casing by a
seiscrew Andd refainer. It is driven by a gesr on the
trapsmission cutput shaft at a ratio of 43 : 19,

Speedometer drive—To remove

[, Todiseonnect the speedometer cable unscrew the
knurled nut at the transmission end then withdraw
the cahle,

2. If the speedometer drive is to be removed for
any lengih of time, mask the open end of the drive
cahle to prevent the mgress of dust and dirt.

3. Remove the setscrew and relainer then withdraw
the speedometer drive; diseard the "O° ring.

Speedometer drive—Te dismantle
1. Hold the gear betwezn soft jaws in a vice.
2. Remove the split pin then remove the nut and
washer sscuring the gear to the drive-shaft.

3. Tap the gear off the shaft using a soft-headed
mallei.

4. Utilizing the two mochined flats an the ail seal
housing, hold the housimg in 3ofl jaws 1n a wice thea
unscrew the halves of the assembly.

J,  Withdraw the drive-shafi.

Speedometer drive—To inspact
. Wash all the dismantled parts in clean paraffin
(kerosene).
2. Examine the gear teeth for damage or excessive
wedr,

Chapter T

Section T13
SPEEDOMETER DRIVE

FIG. T183 SPEEDDMETER DRIVE

3. Examine the squared end of the shaft for crack-
ing.

4. Examine the threads on the oil seal setainer for
damage.

% IF the oil seal i3 10 be remewed ii should be
pressed owt of the housing wsng a suitable drift
6. Examine the drive-shafi for burrs or sharp
edges which may damage the oil seal during assembly,

Speedometer drive—To assemble
To assemble the spesdometer drive, reversa the pro-
cedure given for dismaniling, moting the following
paints.
1. Torgue tighten the castellated ouf to & b, fi
(1,1 kg. m.} then take the nut to the searest split pin
hole,
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2. Do net skacken the nut 0 correlaie the hole and
slot.

3. Fit a new split pin.

4. Lightly lubricate the drive-shaft before passing it
through the odl seal.

% Ensure that the body and the seal housing are
screwed tightly topether,

G Check the drive-shaft end float; there should be a
minimum of 0-015 m, (0,38 mm.).

Speedometer drive—To fit

. Fit a new 0 ring to the groove in the speedo-
meter drive housing.

2. Lightly lubricate the 0’ ring to ease the fitting
of the speedometer drive: fil the drive to the case.

3. Fitthe retainer and setscrew., Torque tighten the
setscrew to 18 Ib ft. (249 kg, mo)

4. Connect the speedometer drive cable.

DIMENSIONAL DATA FOR SECTION T13
SPEEDOMETER DRIVE

PERMIESIBLE
DESCRIPTION DIMENSION WORN REMARKS
CiMEMSION
Diive-skaf end Soat. G-01F in, {038 man) dunivam = — s
Gears backhsh, -008 in. 1o O 0F in — —
{030 mitk- bo 0,35 mm,)
Castellased nut — gear o shafi. T::uujﬁ.:hlm VT - A ——— Tak = gt Lo nexl splid pin hale.
g-m.
Setacrew — spesdometer hows- Torque fighten o 1% b f. (249 i —r
ing retainer (0 Gasing. kg.m.)
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Section T14

SUMP, STRAINER AND INTAKE PIPE

Strainer and intake pipe—To remove

The strainer and intake pl'p: nssembly may be re-
moved from ithe transmission whether the trans-
mission is fitted to the car or not.

The following procedure should be adopted,
assuming that the transmission is Gied 1o the car,

I. Paosition a clean container under the dipstick
tube nut where it enters the sump. The capacity of the
container should be 4 pints (Imp.), 4,8 pints (U5},
2,27 litres minimuem,

2 Blacken the sctscrews in the dips at the top of
the dipstick tube.

3. Unscrew the skeeve nut at the bottom of the tube
ihen pull the tube clear of the sump; allow ithe ol 1o
drmin,

Early cars only

4, Remove the heat exchanger fluid pipes (sow
Fig. T184). Blank off the feed and retumn holes in the
case and the heat exchonger,

5  Remowve the four setecrews which secure the heat
exchanger (o the bottom cover of the torgue convester.

6. Push the heat exchanger clear of the sump and
secure it temporarily to obtain mocess to the setscrews
securing the front of the swmp,

All cars

7. Remowve the thifteen sciscrews securing the
S,

8 Lower the sump and draim the remaining oil;
dizcard the pasket.

FIG. T184 HEAT EXCHANGER FLUID PIPES
(EARLY CARS)
1 Transmisslon fluid pipes

2 Heat exchanger
3 Cooclant pipe

Early cors only
9. Lift owt the strainer and intake pipe assembly

{see Flig. TIES)
10, Remove and discard the inlake pipe ‘0" fng.

Laler cars

1l. Remove the filier retaiving baolt,

12, Lift out the pump inlake pipe and filier assembly
(see Flg. TISS) Remove the intake pipe from the
filter and discard the filter,

T241
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FIG. T185 REMOVING THE STRAINER AND
INTAKE PIPE ASSEMBLY (EARLY CARS)

1 Strainer and intake pipe assambly
2 "0 ring

13 Remove pnd discard the intake pipe "O° ring.
Moie In cases where the iransmision bas Mailed,
the sirniper wnd ininke pipe mast be re-
miwed,
Strainer and intake pipe—To fit
Early cars
I. Fit a pew '0" ring inlo the intake pipe bore in
the transmisaion cos,
2 Lightly lubricate the "0 ring then fil the strainer
and Intake pipz assembly,

FIG. T186 REMOVING INTAKE PIPE AND
FILTER ASSEMBLY

1 Filter assembly
2 Intake pipe with '0° Ring
3 Locatar tabs

T242

Laler cars

3. Fit a pew infake pipe "0° ning onto the pipe.
Lightly lubricate the 'O ring. Fil the intake pipe indo
the strainer, Fil the intuke pipe and strainer assembly
into the transmission.

All curs

4. Ensure that the sump & clean then fit the sump.
using a new gaskel,

5. Fit the setscrews to secure the sump: lorgue
tighten them to 12 b ft. (1,66 kg, m.) (zee Chapier '),

6. Fit the heat exchanger pnd pipes, ensuring that
the ends of the pipes and the sleeve nut threads are
clean and free feom dirt

T.  Fit the dipstick tube; tighten the sleeve nut and
the two clip secuning setscrews,

Mote Heporis indicate that the fimst eardy type
strainer assembly with the integral intake
pipe and shroud, has been installed in
ransmissions with the later type sump,

The late sump doss nol have the con-
Aguration to accommodate the Grel Iype
strainer pssembly. Use of the first type
strminer assembly with the sscond type
sump will result in fow or erratic oil pres-
sure and pump cavitation nomisc caused by
the restricted intake to the strainer assembly
becnuse of the oil sump configuration. A
trarzmission failure will result from this
incorrect combination of sump and sirainer
assembly,

The first typs oil sump is not deep enough
to  accommodate the fat second type
strainer assembly and if their installaion
i3 a combination i attempted, the strainer
assembly will be crushed,

When service replacement of the strainer assembly
andfor ail sump i required, they must be used in the
fallowing combinations,

COMBIMNATION 1 —  Use the fisst type strainer,

Pari Mumber GM $5T9823,

with the fitst type sump,
Part Mumber OM BG2I77H.

COMBINATION 2 = Lise the second type siraiper
asgembly, Part MNumber
oM 6437741, and intake
pipe assembly, Part Num-
ber G BAIS4IE, with the
second type oil sump, Port
Mumber GM 2625765,

Adwave consult the iatest relevant serviee literature
concerning part numbers, eic
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The control valve unil comprises & cast iron body
containing varions shifi valves and regolator valves
which conirol-the Eear ciuna;e; and the I:irning amd
spacing of the changes. The onit Is secured to an oll
guide plate on the bottom face of the transmission,

Drive range

When the selector lever on Lhe sizenng column is
moved Lo ‘D, the actustor moves the manoal valve, by
way of levers and rods, 1o allow main line oil pressure
te be delivered to the forward cluich (see Flg. TIE7).
With the forward clutch appled, mechanical conmec-
tion between the twrbine shaft and the mainshall i
provided. The Low roller assembly becomes effactive
as the result of power flow through the compound
planetary gear arrangement and the transmission will
be in first pear.

As the speed of the car increnses, first pear is no
longer suitable and an up-change (o second is requiesd.

To mitiate the change from frst 16 second, governor
pressure (2ee Secdlon TI12 — Governor Asrembly) is
directed to the end of the 1-2 chift valve. As the car
speed incTeases, governor pressure moves the valve to
allow drive oil to apply the intcemediate cluich {see
Fig. TIT7 in Secrion TT2), This makes the mienmediaie
roller clutch effective and the transmission changes
into second pear,

The change to third gear is controlled by the 2-3
shift valve. The operation of the 2-3 shift valve 15
srmilar to that of the 1-2 shift valve. Springs acting on
the valve tend to hold the valve closed againi gover-
nor pressure. When the speed of the car is sufficient,

Chapter T

Section T15
CONTROL VALVE UNIT

FIG. T187 MANUAL VALVE AND FORWARD
CLUTCH

1 Forward clutch
2 Manual valve

the 2-3 shift valve opens and sllows intermediate
clutch oil o apply the direct clutch. The transmssion
then moves into third (top) gear. Oil pressure 1o (he
direct clutch piston s applied onby to & small inner
area of the piston in third gear,
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Bl DRIVE OIL
L1 MODULATOR DIL
Bl 1-2 ACCUMULATOR OIL s

FIG. T188 ACCUMULATOR PISTON STROKE
PRIOR TO 1—2 UP-CHANGE
1 Intermediate cluteh passage
2 1-2 accumulator valve

3 Accumulator piston
4 Servo piston

Down-change
When the accelcrator pedal is released and the car is
allorwed to decelerate to a stop, the down-changes will
accur automatically as the valve springs overcosme the
diminishing gowernor pressure,

Delayed up-change

If the hydraulic systemn was s hagic ns previously
described, the gear change points would always occur
at the same rond speeds, When accelerating under
heavy loads o when maximum performance is
required, it is desirable to have the change poants
ococurring at higher road spesds. To achieve this, a
modulater valve is used (ree Section T — Facuum
Modwlator and Falve),

Clutch application control
To imtroduce gearchange ‘feel’, and to ensure long
clutch plate life, the clutch apply pressure s regulated

to suit throftle application (see Fig. TIRX). The inter-
mediate chiich 15 controlled according 1o throttle
opening as follows,

Line pressure 15 vaned by the modulator,

A 1-2 pocomulator valve train provides a variable
gecumulator pressure fo cuthion clulch apply, The 1-2
accumulator valve train is supplied with drive oil and
15z controlled by modulalor pressore. n'LII'II'IE_ HEhL
thrattle application, drive oil is redeced to a low
accumulator pressure. Dunng heavy Lthrotile applica-
tions, accumulator pressare approaches full main
pressure, Accumulator pressune is made to act on one
sade of the rear accumulator piston in the rear servo
(see Section TI§ — Reor Xervo), In frst pear, the
accumulator piston o5 stroked to fts lower position to
prepare it for the change to second gear

Wien the 1-2 shift valve opens, intermediate claich
apply oil is also directed to the rear servo accumulator
piston, stroking the piston agauinst the 1-2 accumu-
lapor oil and the accumulator spring (see Fig. T189),
This action absorbs a small amount of the mter-
mediate cluich apply oil and permits the eluich apply
tune and pressure to be controlled for the correct gear
change =l

The direct clulch apply rate is controlied by the
front accumulater piston. Located in the control valve
aszembly, it is part of the front accumulator and servo
platon system (see Fig. TIAN, In "D range, second
pear, the sccumulator is piraked against the accumu.
latod speing by servo oll. Becawse serve oil 15 main line
pressure and vares with throttle opening, the pressure
i the accomulator is varied according to throttle
Op<ning.

When the 2-3 shift valve opens, direct clutch oil
flows to the direct clutch and the front accumulator
piston (#e¢ Fig. TI00. Direct clutch pressure rises so
that the [orce from i, plus the accumulator spring
force, overcomes the force from the servo pressure and
moves Lhe sscumulator pitlon to the stop on the
accumulator piston pin. Thas in turn strokes the servo
piston the same amounl allowing it Lo just contact the
band apply washer on the sErve pin- However, it will
pol move the pin or apply te band, The stroking of
the accumulator piston absorbs an amount of direct
clutch ofl and permits the direct clatch to apply at a2
cantrolled rate for a smooth 2-3 dunge.

3-2 valve operation

To take full advantage of the torque canverter's ability
to multiply torque when required, a 3-2 valve is used.
This valve permits the accelerator to be depressed for
moderale acceleration al low speeds in third geat
without cansing the transmission to chasge dowin, This
allows the torque converler Lo sense the changes in
engine speed and thus provide additional convertet
ratio Tor improved performancs
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B DAIVE AND INTERMEDIATE CLUTCH OlL
] MODULATOR OIL
I +2 ACCUMULATOR OIL

FIG. T189 ACCUMULATOR CUSHIONING
INTERMEDIATE CLUTCH APPLICATION

1 Intermeadiate clulch il

2 1=2 accumulator walve
3 Rear sarve

The 3-1 valve system is such that 3t will permit a
3-2 down-change during moderate to heavy sccelern-
tion when modulator presswre reaches approximately
108 Ih_.‘s.q. i I:“T,ﬁ'; kEI's-I:l_. cm. ) (zee Fig, TT#2) Mo =
lated ol pressure, plus spring pressure, will move the
3-2 walve against the force of direct clutch ol allowing
modulator pressure (o be directed to the shift valve
traims. Modulator oil can then elose the 2-3 valve
frain against governor pressure causing the part
throttls 3-2 down-change.

Forced dewn-change (kick-dewn])
Al road speeds below approzimately 70 m. b (113
k.p.h.) & detent (forced) down-change can be obtained
by depressing the accelerator pedal, When the
accelerator pedal is fully depressed, the detent walve
train takss over [rom the modulator as the change-
podint controller.

Main line oil is fed through a small orifics to one
end of the detent valve. During nodmal aperation, the
port at the orifice end of the valve is sealed by the
needle valve in the detent solenoid assembly. Line
pressure thus holds the detent walve in an inoperative
of normal position (see Fig. T4,

Chapter T

When the throtth: is wide open, an electric micro-
switch is closed, energising the detent solenoid, This
opend an exhaust port at the solenoid causing a
pressure drop on the end of the detent valve. The
detent valve is moved by the detent valve regulator
valve spring and allows the detent regulaior io regu-
late detent oil to a fixed pressure of appromimatety
T0 Ibfsn. in. (4,92 kg/sg. cm. ).

When the detent valve moves, detent odl is albowed
e fow inte both the modulator and the detent wil
passages to tbe shafl valve trains. The poinis at which
up-changes will then occor 5 controlled by delent
pressure 10 the modulator passapes. Tletent donam-
changes are controlled by detent pressure im the detent
passages. These changs potnts are fixed at relatively
high speeds by the constant ol pressure,

Detent pressure direcied to the 1-2 regulator valve
makes a detent 2-1 change available at car speeds
below approximately 20 m.p.h. (32 k.ph)

T preserve the clutch Hnings during 1-2 up-changes
under full throtile conditions, detent oil is directed o
the 1-2 accumulator valve io increase 13 accumalator
pressure (aee Fig. TIW)L

Dretent odl 15 also directed o the modulator valve to
prevent modulator pressure from falling below 70
Ibfsg. in. (4,92 kg/sq. em). This prevents main line
pressure from falling below  approximately 105
Ibfeq. in, (7,38 kpfsqg. cm.) regardbess of altitude or car
speed.

Intermediate rangs

When the selector lever is moved Lo the Intermediate
1" positton, the manual valve is moved to uncover a
pastage which will allow infermediate range ol Lo act
on the 2-1 shift valve, Intermediate oil pressure on the
2-3 ghift valve will caose the valve to move and the
trunsmission will chanpge down, regardless of car
speeds (ree Fig. THS),

To provide overrun engine braking, the front band
is applied by the front servo. Intennediate clwich ol
flows to the apply side of the servo piston. An orifice
15 incorporated in the fiow path Lo ensure & smooth
piston movement and band application. Intermediate
range ofl 15 directed to a check ball which allows Lhe
oil to enter the modulator passage leading to the
pressure regulator boost valve, The resultant increase
of pressure on the end of the boost valve raises main
line pressure to 150 1b/sg. in (10,55 kpisq. cm.) and
provides sufficient holdimg foroes For overrun engine
braking.

Low range
When the seloctor lever 18 moved 1o the Lew "L’ range
position, the manual valve = moved to allow Low
mnge ol te flow to the detenl regulator valve and
spacer pir. The spring behind the regulator valve then
moves the regulator and detent valves to the opposite

T24%
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N DIRECT CLUTCH, FRONMT SERVO AND

I SERVIO AND INTERMEDIATE CLUTCH O INTERMEDIATE CLUTCH OIL -
FIG. T190 FRONT ACCUMULATOR PISTON FIG. TI91 FROMT ACCUMULATOR PISTON
ETROKED PRIOR TO 2—3 UP-CHANGE CUSHIONING DIRECT CLUTCH APFLICATION
1 Transmission case 1 Direct clulch oil
2 Servo piston 2 Intermediate clutch ail
3 Intermediata clutch oil 3 Agcumulator housing
4 Accumulator piston d Servo ol
2 Valva body

€& Direct clutch oll passage

A

B

B INTERMEDIATE CLUTCH AND DIRECT CLUTCH OiL
B GOVERNOR OIL
[ MODULATOR OiL o

HG. T152 PART THROTTLE DDWH-CHANGE
1 Intermediate clutch il A Valves in 3rd gear position, modulator presaurs

below approximately 108 Ib/sq. in,
2 2-3 valve " 7.6 ki 'eg. em.)
art throttle down-change valves in 2nd gear

3 £-3 modulaior valve position modulator pressure above
i 3-2 valve 108 Ib/sq. in. (76 kg/sq. cm.)
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end of the valve bose. Low range oil then prevenis
the regulator walve from regulating and dowe oil
pazacs through the hole in the regulator valve into the
detent and modulater passages at a Low range pres-
sure of 150 [bfsg. in. {10.55 kglsq. cm. ). As a resuli of
thig, the 1=2 ghift valve will move Lo cause a down-
change at road spesds below approximately 40 mop. .
(o4 .'I:.p_'h.]- amnd will prevent an up-change, m;n:dl:;:.
of the speed of the car.

When the 1-2 shift valve closes, the exhausting
intermediate cluich oil lifts two check balls off their
scats to enable the front band and the intermediate
clutch to release quickly (ree Fig, T

To provide owerrun engine braking, the rear band is
applied by directing Low range oil pressure o the rear
BEEVE.

Low range oil is directed to the 1-2 accumulator
valve dunng Low range operalion to mase 1-2
accumlator pressure to line pressure. This increased
pressure, directed o ibe rear servo accomulaior
piston, resists servo apply pressuse and slows down the
applcation of the rear band to epable a smooth
change to be obtained during manoal change to Low
range, first gear, or for a 2-1 change in Low mnge.

Reverse
When Heverse ‘B {8 sslected, the manual valve is
moved to allow Dove, Intermediate, and Low rapge
ol to be exhawsted, and allows main Boe ol to entes
the reverse passages (see Fig. T/97). Reverse oil
presswre is directed from the manval valve to the large
outer area of the direct clulch piston and {0 the 2-3
shift valve where it enters the direct clutch exhaust
port. Reverse ofl then flows past the 2-3 shift valve,
which % in the down-change position, and enters the
third gear direct clutch apply passage. This passage
directs reverse oil pressure Lo the small inner area of
the direct clutch piston. With oil pressure on both
inner and ouler positions of the plston, the eluich
applies. Reverse oil pressure is directed also toa check
ball which allows oil Lo coter the same passags to the
rear servo apply piston that Low range oil occupied
in Low range, this applies the rear band. To ensurs
adequate oil pressure for the torgue requirements in
Reverse, reverse oil pressure 16 directed 1o the pressure
btk valve which increéases line pressire fo a maki-
muam of approximately 260 [hisg.in. (18,28 kgisg.cm. ).
Control valve unit—To remove

Mote  Before removing the control valve unit from
a tranamission installed in a vehicle, take
note of the transmission serinl pumber, 17
the Transmission Serial Nuomber i
To-RR-2616 and onwards 1ake exireme care
when removing the control valve unit as the
front servo piston and related parts may
fall from the transmission dwe to the normal

freeness of the “Teflon' oil sealing nings

Chapter T

I LINE AND DRIVE OIL
[ MODULATOR OIL i

FIG. T133 DETENT VALVE CLOSED
1 Line ofl
2 Detent valva
3 Drive oll
4 Detent regulator valve
5 Detent oil passage
6 Line ofl

The control valve unit may be removed with the
transmnission (n position 10 the car. The oil muost be
drained and the sump removed to gam access Lo the
contral valve unir

I. Unscrew the seiscrew which secures the detent
spring and roller assembly. Remove the spring and
roller assembly,

2. Remove the teelve setscrews which secure the
contral valve unil fe the transmission case; remove
the clips but leave them attached to the lead, Do not
remove the solenoid secaring screws,

Mote On later models, the nomber of sefscrew
holes in the control valve unit was redoced
by tovo, whilst the hobes in the transmission
cass, spacer plate and gaskel remain the
same. 'When refiewing a control valve unit,
all the sstscrew holss in the control valve
unit must be used.

[ ] MmODULATOR OIL

Bl 1-2 ACCUMULATOR OIL

[ DETENT OIL FLm
FIG. T194 1—2 ACCUMULATOR VALVE

T247
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B mAIN LINE OIL
B GOVERNOR OIL
[ ] MODULATOR OIL

FIG. T195 VALVES —INTERMEDIATE RANGE— 2ND GEAR

1 Intermediate ¢ utch oll
2 Govemnor oil

3 1=2 walve

& 1-2 detent valve

5 Regulator valve

& Detent passage

T Modulator oil

§ 2-3 valve

8 5-3 modulator vaive

10 Direct clutch passage
11 Detent passags

12 Manual valva

13 Drive afl

14 Intermediate oil

15 Boost valwe

16 Pressure regulator valve
1T Converter ol

18 Line oil

18 Servo oll passage

20 Accumulator piston

H Servo oll passapge
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I maamn Line oiL

B covernor on

FIG. T156 LOW RANGE — 15T GEAR—REAR BAND APPLIED

1= ;mnt ET B 1-2 valve 10 1-2 aceumulator valve
AT BEMYO

3 Intermediate clutch paszage 7 1-2 detent valve ¥ Modulalor oil

4 Governar oil B Regulator valve 12 Low ail

& Drive ail 8 1-2 accumulalor ail 13 Drive oil

3. Remave the control valve wnit, iogether with the
two governor pipes (aee Fig. TI08),

Castion Ensure that the manusl valve does nol
glide out of iis bore, Take care to retain
the front servo piston should it come out
with the eantral valve assembly,

Femowve the governor screen assembly
from the end of the governos feed pipe
or governor feed pipe holbe,

4, Withdraw the governor pipes from the control
valve azsembly; the pipes are interchangeable and
need ol be marked for identification.

Mote I the '-ansmission s to be dismantled
Morther, remove the stater conmecior (i
fitted) from its conmection in the case, then
remove the detspnt (short) lead from the
statoT connecior,

Control valve unit—To dismantle
I. Hold the contred valve unit with the cored
pastages uppermost, and the accumulator piston bore
to the front as shown in Figure T199.
1. Remowe the manual valve from its bore.
3. Fit the control valve accumulator installing tool
RH 7961 (J-21885) onto the sccumulator piston.

T49
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] MAIN LINE OIL
] MODULATOR OR INTERMEDIATE OIL
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Fig. T197 REVERSE — REAR BAND APPLIED

1 Direct eluteh {applied)

2 Rear servo applied

3 Intermediate clutch oll passage
d 1-2 accumulator il passape

§ Reverse oil

B 2-3 vahm

T 2-3 modulator valve

4, Compress the piston and remove the ‘E' ring
container.

5  BRemowve the accumulator confrol walve and
spring.

6. BRemove the retaining pin, 1-2 bushing, 1-2
regulator valve and spring from the upper right-hand
bore

7. Remove the 1-2 detent valve and the 1-2 vabwe,

8. Remove the retaining pin, 1-3 valve spning, 2-3
bushing, 2-3 modulator valve and the 2-3 imier-
mediate spring from the middle right<hand bore.

9. BRemove the 2-3 shilt valve.

10, Remowe the petaining pin, bore plug, 3-2 spring

B Detent oll passage 13 Sarvo oil
8 intermediate ol passage 14 Modulator oil
18 Diirect clutch oil 15 Boost oil
11 Raverse ail 1 Reverse oil
12 Manual valva 17 Pressure requiator
18 Line oil

18 Convertor ol

and spacer and the 3-2 valve from the lower bore.

11. Bemove the retaining pin and bore plug from the

upper left-hand bore, adjacent to the manual valve

bore. Use an exifactor to remove the pin from the

back face of the valve. -

122 Remove the bore plug, detent valve, detent

regulator valve spring and the spacer.

i3. Ensure thaoi the 1-1 accomulptor valve in the

renaining bore is free, by moving the valve against the

Spring.

Mote Esrly cars oaly The small adjsting screw

on the outside of the 1-2 accumulator valve
bore regulates accumulator valve pressure.

TS0
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Do not disturh the adjusting screw unbess it
is necemsary Lo remove the valve to free it in
the bore,
14, If it i3 nccessary to remove the screw, ils exact
position must be determined before removal, using a
1-00 in. to 2-00 in, (2,5 em. to 5,0 em.) mierometer.
15 After removing soy burms, measure from the
screw head to the machined surface of the valve body
(s Fig. T200). MNote the measurement.
16, Remove the adjusting screw,
17, HRemove the 1-2 accumulator valve retaining pin
from the mechined surfuce of the valve body; remove
the plup.
18. Remowe the 1-2 accumulator skeeve, secondary
spring and valve
19, Remove the primary 1-2 accumulator valve and
SPTinE.

Control valve unit—To inspect

I. ‘Wash in Trichlorethybene, the control valve unit
body, valves and the remainder of the parts, Do ot
allow the valves to knock topether s this may causa
burrs, of damage to the shoulders of the walves.

2.  Examine all valves amd sleeves to ensuns that they
are free from dirt. Any burre should be earefully
removed with & fine stone, or crocus paper slightly
mostened with oil, Do not round-off the shoulders of
the valves,

1. When sutisfactory, wash the pars and lightly
smear all valves and bushings with clean transmission
fluid.

4. All valves and bushes shonld be tested in their
mdwvadoal bores to ensure that free movement i
obtanable.

5, The valves should fall ander their own weight,
with perhaps & slight tapping of the valve body to
assist them. Dwring these checks, ensore that the
valves and valve bores are nol i any way damaged.

6. The manuval valve is the only valve that can be
renewed separately, IF other valbves are damaged or
defective, a new control valve unit must be. fitted,

7. Examine the walve body for cracks or scored
bares.

8. Ensure that the cored face is free from damage.

9. Examine all springr for collapsed or distorted
coils.

Control valve unit—To assemble
Bafore commencing assembly, ensure that all springs
can be pogitively identifbed, atherwite the transmission
will not function correctly. Refer o Figume TI199
during assembly procedure.

I. Lightly lubricate all parta with clean lrans-
mission flizid before assembly.

2. Fit the front sccumulator spring and piston
into the valve body.

3. Fit the valve body accumolador msielling toal

Chapter T

FIG. T188 REMOVING THE CONTROL VALVE UNIT
1 Governor pipes _
2 Accumulator valve pressure edjusting scraw

parly cars I.'.hl'l|3']
I Manual valve

RH 7961 {J-2158%), Align the piston and sprng with
the bore then compress the spring and pision (see
Fig. 200}

4, Secure the piston with the ‘E’ nng retaimer.

5. If the [-2 accumulstor walve train has been
pemoved, fit the |-2 primary spring into the primary
1-2 ascamulator valve,

f. Fit the valve and spring into the lower lfi-kand
bore, spring first,

7. Use & retsining pin a8 & retractor to hold the
valve in its operaling position.

E.  Fit the 1-2 accumulator walve {wide land first)
inta the 1-2 sccumulator slesve.

0,  Fit the 1-I socumulator sleeve into ils bare.

10,  Fit the retaining pin,

11. Fit the i-2 accumulator valve secondary spring
and the 1-2 accumulaior plug into the sleeve

1% Fitthe adjusting screw to conform to its originsl
rmicromeler el rEmel.

13. [Fit the detent spring and spacer into the pext
left-hinnd bore above,

14. Compress the spring and held it with a small
serewdriver,

i9. Fit the detent regulator valve, wide land first.
t6. Fin the detent valve, small land firse

17, Fii the bore plug with the hole facing the outside
then fit the retainmg pin. Remove the screwdriver,
18 Fit the 3-2 valve into the lower right-hand bore.

Ta51
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FiG. T193 CONTROL VALVE UNIT

1 Retalning pin 9 1-2 detent valve 17 2-3 modulator valve 25 Valwe body

2 Bore plug 10 1-2 regulator spring 18 2-3 intermediale spring 28 Primary spring

3 Detent valve 11 1-2 regulator valve 18 2-3 valve ZT Primary 1-2 accumulator valve
4 Datent ragulator 12 1-2 sleeva 20 Retaining pin 28 Retalning pin

5 Spacer 13 Retaining pin H* Bore plug 26 1-2 accumulator valve
& Detent spring 14 Retaining pin 22 3-2 spring M Secondary spring

T Manual valve 15 2-3 sleave 23 Spacer 31 Bare plug

8 1-2 valva 16 2-3 valve apring M 3-8 valve 32 1-2 accumulator alesve

FIG. T200 MEASURING THE ADJUSTING SCREW FIG. T201 FITTING THE ACCUMULATOR AND
(EARLY CARS) SPRIN
1 Accumulator valve pressure adjusting screw 1 Accumulater pistan 2 Inserting tool

T252
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FIG. T202 FITTING THE CONTROL VALVE UNIT

1 Guide pi

2 Gulda pin FIG. T204 PRESSURE SWITCH PLUG —

3 Gaskot REPLACEMENT CONTROL VALVE ASSEMBLY
4 Manual valve

1 Pressure switch pipe plug

19. Fitthe 3-2 spring, spacer, bore plug with the hole
facing the outside, and the retaining pin.

20, Fit the 2-3 shift valve, with the siem Facing the
outside, in the nexi right-hand bore above,

21. Fit the 2-3 mtermediate spring.

23, Fit the 2-3 modulator valve into the sleeve, then
fit both parts et the valve bore,

23, Fit the 2-3 valve spring and the refaining pin.
24. Fit into the next right-hand bore above, the 1-2
shift valve — small diameter first — then Bt the 1=2
SPTITE,

25 Fit the 1-2 regulator vabe, sprang and detent
valve into the slesve, Align the spring in the bore of the
detent valve. Fit the parts into the valve bore.

26, Push in the sleeve against spring pressure then fit
Lt petrindng pin,

27. Fit the manual valve with the detent pin groove
to the right-hand side [owimost),

Control valve unit—Ta fit
Il & service replacement contrel valve assembly is to
be fitted, ensurs the swiich pipe plug (iF fitted) situated
in the lapped hole sd@cent to the froml accumulator
pocket is securely tightened in position.

FIG. !“”““IEHEIEE“HTMEM 1. Fit the governor pipes to the control valve unit.
Mote Fit the governor screen assembly. epen end
1 Deatent spring Brst inlo U governor Teed pipe hole (hole

2 Washer negrest the cenfre of transmizsion).
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2. 1lang two puide pins screwed into the casng, fit
ihe control valve unil into position {see Fig. T202).

3, Ensure that the psh'.-t and ol ;'u.h!s pla.l.l!
(spacer) are correctly positioned.

Mote It 1% important that only & pasket which s
a genaine service part be used,

4. Enpsure that the governor pipes mre correctly
aligned and the feed pipe fits over the goVernor screen.

5. ©On later transmissions when installing the
governor assermbly ensure that a clearance of approxi-
mately 0-250 in. (064 cm.) i maintained between
the governor pipes and fransmission case, ol o point
1-00 in, (2,54 cm.) from the right angle bend of the
FIpss.

Ensure that the manual valve is correctly located by
the pin on the detent lever.

. Remoeve the guide pins and fit the contral valve
unit securing setscrews; do pot it the detent spring
and roller sscuring scoew,

1. Torgwe bghten the securing screws (zee Chapler
g
. Ensure that the stator lead is secured to the clips.

%, Fit the detent spring and roller assembly (see
Fig. T233); fit the securing screw and toogue tighten
it to B I, f. (1,1 kg. m.) (Chapter P).

10, Fit the short {detent) lead to ths statar connectar
(if it was removed) then fit the coanector Lo the case,
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The rear servo comprises an assembly of pitons and
springs, and fits onto the bottom face of the trams-
mission Gasing, adjgcent o the control valve apit, [t
15 secured fo the casing by six setscrews. The purpose
of the servo is 1o 3C0 as an accumulator to alsorb an
amount of intermediate ¢lutch oil, thuas cushioning the
application of the clutch, also to apply the rear friction
band in Low ranpe and Reverse,

Drive—Intermediate—first gear
lm first gear, Dnve and [oierowedinte ronges, 1-2
accumulalor oil i direcied to the rear seTvo accumu-
latsr prsten in preparatzon for the 1=2 up-change.

Drive—Intermediate—second gear
Intermediate clutch apply il s directed to the rear
servo accumulator peston, stroking the piston against
the 1-2 accumulator odl and the sceumulator spring
(see Fig, 205 This asction absorhs an amount of
intermedeate clutch apply ol and permils the mteg-
mediate clutch to apply at reduced pressare for a
smowrth 1-2 up-change,

Low range—first gear
Crverrun engine braking in Low rangs — first pear is
provided by the rear servo which applies the rear band
and prevents Lhe reaction carmier from  rotating
clockwise (tee Fip, TM),

The 1-I accumulator oil is directed to the accumu-
lator piston which attempls to prevent appbcation of
the servo, Low range oil is directed to the servo piston
which, becanse it has a larger area, applics the rear
band, Because 1-2 oil is present and is opposing the
movement of the piston, the pressure applying the rear
band is reduced. This provides a smooth basd appli-
adion,

Chapter T

Section T16
REAR SERVO

@ INTERMEDIATE CLUTCH DIL
B -2 ACCUMULATOR CHL T

FIG. T205 DRIVE AND INTERMEDIATE —
ZND GEAR

1 Intermediate cdutch il
2 1-2 accumulator il
3 Reverse orf low ofl

Lowv IME'I—EHIII'III gear

In second gear the rear band B released. Intermediate
clutch il i directed fo the release mide of the serve
piston which, with ling oil in the 1-2 accumulator odf
pRzEARE, balances ot the Low range ol on the npp-l:,r
side of the sepvo piston (ser Fig. T207). The servo
releace epring then stroles the serva pdstan Lo the band
release position,

Ti55
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B LD AND 1-2 ACCUMULATOR OIL "

FIG. T206 LOW RANGE—15T GEAR

1 To intermediate chutch

2 1-2 accumulator oil

2 Low ranpe oil

4 Re=ar servo piston {applying)

b Accumulator piston
(resiating serve plston)

I L0, INTERMEDIATE AND 1-2
ACCUMULATDR DIL ra

FIG. T207 LOW RANGE—2ZND GEAR

1 Accumulator piston

2 To intermediate clutch
3 1=2 accumulator oil

4 Servo piston

§ Low range oil

Reverse

ln Reverse, the rear band w applied to hold the
reaction carrier. Feverse oil is directed 1o the serva
pirton to apply the band (see Fig. T8 To ensure
that the rear band will hold the reaction carrier for the
reverse gear ratio, line presyure i3 incosased, Mo odher
oil B8 present 1o the servo to resist the movement of the
SETVO PIsion,

Rear servo—To remove

The rear servo can be removed whether the trans-
mussion 15 removed from the car or pot

1. Remove the sump (see Section TI4),

2. Remove the control valve unit (see Sectton T15).
. PBemove the six setscsews which secure the servo
cover to the transmisson casing.

4. BRemove the cover and discard the gasket

4. Hemove the serve umit from the casing (iee
Fig. THW).

f.  Remove the servo accumulator spring,

To snsure that the rear band 15 comectly ndjusied
when the rear servo is fitted, the apply pin must be
checked as fallows,

Rear band apply pin—To select
I. Fit the band apply pin selector gauge RH 7957
I::J'-EIT:'EI-S:I onlo the bottom face of the tmosmissicn
casing. The pauge must fit over the rear servo bose
with the hexagonal nul on the side of the gauge facing
the parking brake linkage, and the sealler diameter
end of the gaugs pin BRH 7957 (J-21370-5] in the servo

pin bore (e Fig. T210.

2. Secure the gauge with two suitable ssscrews e g.
redr serve cover screws; torgue tighien the screws.
{sze Chaprer F).

3,  Ensure that the stepped gauge pin moves fresly
in the tool and in the servo pin bore. The stepped side
ol the pin must face the front of the transmission caze,

4, Band apply pins are available in three sizes as
shown in the following chart.

= S ———— = i

| |
IDENTIFICATION LEMGTH i
Three rings Laong
T rings Medium
iine rEng Shioe

3, The identification ring is located on the band lug
end of the pin. Selecting the correct pan i3 the equ-
valent of adjusting the rear band.

6, Todetermine the correct size pin Lo use, apply 15
Ib fit. (3,46 kg. m.) 1o the hexagonal nut on the sids of
the pauge (gee Fig. T2I0), Thiz will canse the lever on
top of the gauge to depeess the stepped pauge pin into
the servo pin bore, smulating the actozl operation of
the servo,

TS5
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7. MNode the relationship between the steps on the
gauge pin and the machined surface on the top of the
e

B. If the machined surface on top of the paupe is
level with, or even above the upper steép on the gauge
pin. & long (3 rings) pin is required,

9. If the machined surface on top of the gauge s
between the upper and lower steps on the gauge pin,
a medium pin (2 rings) is required.

10, 1f the machined sarface on top of the pauge 15
bevel with, or below the lower step on the gauge pin, a
short (1 ring) is required.

11, I a pew pin i required, make a note of the size
of the required pin, then remove the gauge from the
IraRSIHES00.

Rear servo—To dismantle

I. Remowe the rear accunmulator piston from the
rear servo piston (see Fig, T211).

2 Remove the °E° rning which retaims the rear servo
piston on the band apply pin.

3. Remowe the rear servo piston and the seal from
the band apply pim.

4, Remowe the washer, spring and retainer.

Rear servo—To inspect

i. Check the fit of the oil sealing rings in the
necumulator piston. The rngs should be free to turm
in the grooves with 2 maximum clearance of 0-003 in,
{0,076 mi. ).

2 Fit the accomulator piston bower oil sealing ring
fnta its bore in the casing and check the ring-to-hore
fit.
3. Check the fit of the band apply pin in each
pistomn,

4.  Examine the band apply pin for scores, cracks or
the opening of drilled passages.

5  Examine the accumulator piston for an open
bleed passage.

6. Ensure that the pin is the correct size a5 deter-
mined by the check under heading 'Rear band apply
pin — To select’.

Rear servo—To assemble

I. Fitthe spring retaimer (open end first), speing and
washer onto the band apply pin.

2. Fil the serve plston onio the pin and secure it
with the 'E’ sing.

3. If necessary, fit a new ail seal ring onto the servo
piston.

4, If they were remaved far cleaning purposes, fit
the oil sealing rings onte the accumulator piston.

5. Fit the accumulator piston into the ssrvo piston

Transmissions with a Serial Mamber TI1-RR-1287
and onwards, have n ‘Teflon" oil sealing ring fitted to
the large diameter ring groove of the rear accomulator
piston {see Fig. T212).

Chapter T

[ REVERSE OIL n

FIG. T208 REAR SERVO IN REVERSE POSITION

1 Accumulator piston

2 To intermediate clutch

3 1-2 accumulator passaga

4 Rear servo piston (applying)

The ‘Teflon' type of oil sealing ring requires =
shallower machined ring groove in the piston and
therefore, the two ypes of plstons and rings ane not
interchangeable as individual Mems,

As a complete asscmbly with their respective large
diameter piston ring fitted, the eardy and late rear
accumulator pistons are interchanpeable.

The smaller diameter piston ring and ring groove
have not heen changed.

FIG. T209 REMOWING THE REAR SERVD
1 Rear servo
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A . - Rear servo—Ta fit

I. Using elean transmission fluid, Hghtly Jubricate
il inner and outer rear serva bores in the trans-
mission casing.

1, Fit the servo accwmulator spring into the srvo
mnper bore,

Mote Hefore fitting the rear servo to the casing,
ensure that the rear band apply lug is
aligned with the servo pin bore i the
iransmission casing. 17 the lug is not aligned,
the servo will not apply the rear band.

). Popsition the fear servo assembly in the frans
MRESSION Cading,

4. Uuing hand pressure. push the servo into the
transmission casing, ensuring that the servo piston
sealing ring is correctly seated in the hare,

5. Fit a new gusket and At the cover.

f.  Torque tighten the six seiscrews (see Chaprer ),

FIG. T210 SELECTING THE BAND APPLY PIN

1 Toergue spannar
2 Gaugs
3 Gauge pin

Fia

FIG. T211 REAR SERVO AND ACCUMULATOR —
EXPLODED

1 Servo pin

2 Spring retainer

3 Servo spring

4 Washer

-5 Oil sealing ring

§ Accumulator piston
T Gl saaling ring

& Serve oil seal

B Servo piston

10 'E’ ring
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Chapter T

Section T17

DETENT SOLENOID, CONNECTOR,
CONTROL VALVE SPACER and FRONT SERVO

The detent solenoid is secured to the lower face of the
trandrmdasion casmg and 15 connected by 2 lead to a
connector on the left-hand side of the transmission,
When the solencid receives a signal from 8 micro-
gwitch at full throtile (kick-down bulton depressed) a
nexddle valve i caused to move and an exhaust podt i
opened behind the detent valve, This allows the detent
valve spring (o move the detent valve and allow odl at
high pressure to be fiad to the shift valves (o oppose
governor pressure (see Forced dowmchaomge — Lick-
down — Section TS — Control Valve Uit).

The contrel valve spacer fits between the control
valve unit and the ransmissson casing and forms part
of the hydraulic system which contains resiriciors and
check halls.

The froot servo is an assembly of pistons and
springs, similar to the rear servo. It fits partly in the
transmission casing and purtly in the conired valve
unit. The serve applies the front band in Intermediate
range — second gear and Low range — second gear,
to provids engine brakimg. It is used also as an
accumulator for the application of the direct cluich
and, in conjuncton with the clseck balls and oriflces, is
part of the timing for the relense of the direct cluich.

Front servo operation

Drive range—first gear
In Drive range, ssrvo ol from the manual vabve
charges the accumulator by stroking both the acoumu-
lator piston and the servo piston against the sccumu-
lator spring. This preparss the accumulator for the
controlled application of the direct eluich during the

2=3 up<hange, The charging of the accumulator in
Drrive range, first gear, also makes it possible to have
a controlled 1-3 ket-up change as the sccumulator is
prepared in first gear for direct ¢luich application,
Serve ol and the servo release spring prevent the
application of the band in second gear — Drive range,
when intermediate clutch apply ol is directed between

B SFRVT AN INTERMEDIATE CLUTCH DiL
Fola

FIG. T212 DRIVE RANGE—ZIMD GEAR

1 Check ball (seated)

2 Servo piston

3 Intermediate clutch oil check ball (seated)
4 Accumulator pieton

5 Direct clutch passage

& Servo oil

T25%
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DIRECT CLUTCH AMND INTERMEDIATE
- CLUTCH OIL r

FiG. T213 DRIVE RANGE—3IRD GEAR

1 Intermediate clutch oll
2 Check ball
3 Diiract clutch oll

FiG. T214 DRIVE RANGE—3-2

1 Check ball (seated)

2 Intermediate clutch oil
3 Direct clutch

4 Check ball (seated)

5 Servo oil

ihe servo and accumulator pistons. Servo ol is alo
present in Reverse and Neuatral.

Drive range—second gear

In Dwive rargs — first and second pears, the accumu-
lator is cherged with servo oil (see Fig. T2 In
second gear. intermediate clutch oil is fed betwesn the
servo and accumulator pistons but does not force
them apart. This is because the force of the servo oil
which holdi the piston down 15 equal to the inter-
mediate cluich oil pressure.

Drive range—third gear

When the direct clutch is applied, imtermediate clotch
0il pressure increases. This increased pressure, plus the
accurnalator spring, overcomes the serve ol pressurs
and the accomulator pisten is moved wntil it reaches
the stop on the pin (sew Fig. T215) As the accumu-
later pisten moves, it abuls the servo piston which
moves a cormesponding distance, wntil it contacts a
washer on the serve pin; it will nof, however, move
any further and the front band will not be applied.

Ag the accumulalor piston mowes, an amount af
direct chutch oil 8 absorbed and thia permits the
direct clutch to apply at a controlled rate for a smooth
2-3 up-change.

Drive range—3-2
The releass of the direct chatch is controlled by the
fromt s&rvo. two orifices and rao check balls, The
allows the doving load to be transferred smoothly to
the intermediate roller.

The controlled release pressare allows the engine to
inerese s rpom. to suit the lower gear ratio of
second pear during detent down-changes, resulting in
a smoath change with better acceleration.

During the stroking of the ssrvo and accumulator
pistons, servio oll seats & check ball and the ofl misst
pass throwgh a restrictor, This slows down the stroking
of the pistons (ree Flg. T2

The exhausting ol from the accemulator and e
direct clufch seats another check ball and the oil is
forced to flow through an orifice. This controls the
clutch presiure duning direct clutch release.

Intermediate range—second gear
During a manwal 3-1 down-change, intermediate
cluteh ail from the 1-2 shift valve seats & check ball
amd flows through an orifice Lo apply the front band
[zee Fig. T2I5), The oil which applies the band i3
coatrolled also by the stroking of the sccumulator
piston which is resisted by the accumulator spring and
the restricted exhavst of direct clutch il

Detent solenoid, connector, control valve

spaces and front servo—To remove
The units may be removed from the transmission
whether ke rapsmission s removed from the car or
nok.
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1. Dram the transmission floid and remove the
sump.

2, Remove the controd valve unit and povernor
pipes (zee Section T15 — Contral Valve Unil),

3, Dmoonnect the solenoid lead(s) from the con-
mector terminals.

4, Compress the tabs on the connector and remove
the connector and “0° nng from the casing; discard
the “C¥ ring.

5. Remove the two setscrews which secure the
detent solenoid.

6. Remove the solenoid and gasker.

7. BRemove the control vabve spacer plate and
pasket.

Mote If the last operation i being carrled out
with the transmission im the car, lower the
control valve spacer plate in a level plane so
that the check balls do not fall owt. Remove
the check balls from the spacer plate.

. Remove the six check balls from the cored
passages in the ransmission case (see Fig. T2I6)

9. Lift the front servo piston, washer, pin, refainer
and spring from the transmission case. An exploded
view of the front servo is shown in Figure T217,

Front serve—To inspect
I. Examine the servo pin for damage.
2. Examine for damage the oil seal ring groove in
ikt piston.
3. Ensure that the ring is free in the groove.
4. Examine the piston for cracks and other damage.
5, Check the fit of the servo pan in the piston.

Detent solenoid, connector, control valve
spacer and front serve—To fit
"Teflon® oil sealing rings are fitted 1o Transmission
Serial Mumber T-RR-2626 apd oowarde Therefore,
when averbaubing the front servo or front accumualator
piston it will be noticed that the “Teflon® rng allows
the piston to slide very freely in its bore, This is a
oormal characienistic of the ning and dees not indicate

Teakage during operation.

When servicing pistons - fitted with *Teflon® oil
sealing rings the following points should be noted.
Only remove a "Teflon' oil sealing ring from o
piston ring groove iF the ring is to be renewed,
Only renew a *Teflon” oil sealing ring if it shows
evidence of leaking during operation or visual damage.
When changimg a “Teflon” oil sealing ring, renew
with the current aluminfum (front servo) or cast iron
{fronit accumulator) servies nngs.
Mote The front accumulator piston, front servo
piston and related parts are changed on
1971 transmissions and omwards; fndividwal
parts are nol inchangeable {see Fig. T218).
1. Fit the front servo spring and retainer into the
bors of the transmission casing.

Chapter T

[ INTERMEDIATE CLUTCH OIL i
FIG. T215 INTERMEDIATE RANGE —2MD GEAR
1 Check ball
2 |ntermadiate clutch oil
3 Check ball

4 Direct cluteh passans

i -
FiG. T#& LOCATION OF CHECK BALLS
1 Check balls

i i K Wik
3] B 4
FIG. T217 FRONT SERVO —EXPLODED
1 Spring 4 Qil seal ring
2 Pin 5 Washer
¥ Piston 6 Spring retainer

T261
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2 4 4 B rm

FIG. T8 IDENTIFICATION OF FRONT SERVD
AND FRONT ACCUMULATOR COMPONENTS

A 1965 through to 1870 camponants
1 Accuomulator plston

2 Sarvo piston

3 Washar — front servo pislon

4 Pin front serso piston

5 Ralainar front servo Spring

B 151 componenls

1 Accumulator piston

2 Sarvo pision

3 '¢" ring — front servo piston
4 Pin — lront servo plston

5 Retainer — front sarvo Spring

P1H

FIG. T219 METHOD DF TEMPORARILY HOLDING
FRONT SERVO PISTON IN POSITION
(TRANSMISSION INSTALLED IN A VEHICLE]

1 Locate feeler gauge in this position, allowing
accpmulator plston to enter the front servo
piston before the fesler gauge is withdrawn

2 Fesler gauges

3 Front servo piston

i Spacer plata

T2a2

2. Fit the fiat washer onto the front servo pin on
the end opposite to the taper,

1. Fit the pin into the casing =0 that the tapered
end contacts the forwnrd hand,

4, Fitthe piston ring to the pistod i1 10 was remeved,

5. Fit the piston onto the band apply pin so that the
number on Uhe shoulder of the piston (aces toward the
S,

Mote Il the [ront servo assembly is to be Flted
with the transmission dn the car, hold
tesnporanly in position until ke accumu-
lator piston has entersd the front servo piston
by means of & length of clean O-020 in.
(0,508 mm.} feeler gavge posilion acrods Hhe
serve piston as shown in Figure T21%.
Withdraw the fecler gaups befors tightening
the control valve body holts,

6. Check the piston for freedom of movement by
pushimg i1 agalnst Lhe spring.

7. Fit the sis check balls into the ball seat pockeix
in ihe Lransmission casing (see Fig. T2ia)

Note [T the operation 15 baing performed with the
transesissian in the car, fit the check halls
inio the ball scal pockels on the spacer
plate.

B. Fit the case-to-spacer gasket {gasket with an
extension for the detent solenoid),

9.  Fit the control volve spacer.

10, Fit the control vabve-lo-Spacer paskel {Fpaskat
with slot),

1. Fit the detent solenaid gasket.

12, Fit the detent salenoid assembly with the con-
neclor factng 1he outer edge of the casing. Fit the
securing setscrews but do nol tighten them.

13. Fit a new "0 ring onto the solenoid conneclor.
4. Fit the connector with the lock tabs pointing inoo
the cosing.

15. Bend up the locating tabs on the side of the
casingL.

I, Fit the solenoid and stator leads o the oon-
nector terminals

17, Fit the control vilve unit as described in Section
TI5 then torque tighten the two solenokd securing
selscrews (fee Chapler P
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Rear extension—To remove

This Section describes the procedurs for removal of
the rear sxtension when the transmission is fitded to
the car.

The procedure v the same when the transmission i3
removed from the car except that the gearchamge
actmator and the propeller sheft will have besn
remioved.

I. Remowe the pesrchange eleciric actuator as
described in Saction TI8.

2. Bemove the propeller shaft as deseribed inm
Chapter F.

3, Piace a dnp tray benenth the rear extension.
4, Remowe the coupling Aange by withdrawing it
from the cuiput shaft,

5. PRemove the six setscrews which secure the rear
extension to the transmission casing.

6. Slide the rear extension rearward and dowmaward
untl it clears the output shaft,

Cantion Make certain that the output shaft
splines do not damape the oil seal in the
end of the rear extension.

7. Remove and discard the square ssction *0° ring

orf gasket, whichever Is fitted, from the rear extension.

Rear extension—To inspect
1. Examine the rear cxtension for cracks or
damage,
2 Expmine the bush for excesalve wear or damage.
1. Examine the oil seal for damage.
4. If o oew oil seal is Lo be fitted, push out the old
scal using a subtable drifi.
5. Ensure that the bore in which the seal fits is
clean and frée from damage and that the seal drain-
back port is not obstructed.

Chapter T

Section T18
REAR EXTENSION

6. Lightly smear with Wellseal the outer edge of the
pew scil then, drive in the sesl using tool RH 7933
{J-21359),

Mote The webhing on the seal installation tool
RH 7953 (J-2 359) must be undercut by
approximately 0-125 in. (3,17 mm.) as
shown in Fipore T220.

7. Ensure that the rzar face of the transmission
cuaing mnd the fronl fase of the eniension are clean
and free from barrs,

FIG. T2120 UNDER CLTTING WEBBING OF SEAL
INSTALLATION TOOL RH 7953 (J-21358)

T253
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Rear extension—To fit
i. Fitn new sjuare sectioned “0F ring or a gasket,
whichewer was removied, onfo the extension housing.
2, Crrefolly it the extension casing over the ouipul
shafi uniil the extension abuis the rear of the irans-
mission casing.
1. Ensure that the splines om the ouiput shafit do

not touch the oil seal in the end of the extension
casing otherwise the seal lip may be damaged.

4. Fil the six sstecrews and forgue tighten them 1o
the figure specified in Chaper P,

5. Fit the coupling fanpe.

&, Fit the propeller shafi

T, Fit the electric actuntor,




