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Section Tl0 
TOROUE CONVERTER 

The torque converter serves two primary functions. It 
acts as a fluid coupling to transmit engine torque 
smoothly to the transmission, it also multiplies the 
engine torque when additional performance is 
required. 

The torque converter comprises three basic ele- 
ments; a pump, a turbine and a stator (see Fig. TI69). 

The converter cover i s  welded to the pump to seal 
all three members in an oil filled housing. An engine 
driven flexplate bolts directly onto the converter cover 
so that the converter pump is mechanically connected 
to the engine and turns whenever the engine rotates. 

When the engine is running and the converter pump 
is rotating, oil is picked up at the centre 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 cIockwise, toward the 
turbine Hades. As the oil strikes the turbine blades, it 
causes the turbine to rotate. 

When the engine is idling, the converter pump 
rotates slowly and the force of oil is not sufficient to 
rotate 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 pump 
speed increases and the force of oil strikinn the turbine - 
causes it to  transmit torque to the gear train. After the 
oil has imparted its force to the turbine, the oil follows F1G.n 69TORQUE CONVERTER-CUT-AWAY VIEW 
the contour ofthe turbine shell and blades, Ieaving the 
centre of the turbine, and rotating anti<lockwise. f Turbine 

2 Variable angle statar (early cars) 
-use the turbine member has absorbed the force 3 Pump 

required to reverse the direction of the clockwise 4 Converter cover 
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FIE. T170 f ORQUE CONVERTER- LEAK 
TESTING FIXTURE 

I Converter leak test fixture 
2 Pressure gauge 

rotating oiI it now has greater torque than is being 
delivered by the engine. 

To prevent the anti-clockwise spinning oil from 
striking the pump blades at an angle that would hinder 
its rotation, a stator assembly is interposed between 
the pump and the turbine. The purpose of the stator 
is to redirect the oil returning from the turbine sa that 
its direction is altered to suit that of the pump {see 
Fig. T169); the energy of the oil is then used to assist 
the engine in turning the pump. This increases the 
force of the oil driving the turbine and, as a result, 
multiplies the torque. 

The force of oil flowing from the turbine to the 
stator blades tends to rotate the stator anti-cIcckwise, 
but a clutch, on which the stator is mountd, prevents 
this. 

As both turbine and car speeds increase, the direc- 
tion of the oil leaving the turbine changes. The oil 
flows clockwise against the reat side of the stator 
vanes. If the stator was fixed, the flow of oil would be 
impeded, but the clutch allows the stator to rotate on 
i t s  shaft. Once the stator becomes inactive there is no 
further torque multiplication and the converter 
functions as a fluid coupling at a ratio of I : 1 .  

Torque cunverter-Ta remowe 
1. Remove the transmission as described in Section 
l9 - Transmission - To remove and fit. 

Note Do not forget to fit the Convert Holding 
Clamp RH 7952 (J-21366) otherwise the 
converter may fall when the transmission 
is removed. 

2. Position a drip tray underneath the converter. 
3. Remove the converter retaining clamp from the 

bell housing end of the transmission casing; remove 
the converter. 

Caution The converter and oil weigh approxi- 
mately 50 lb. (22,7 kg.) and care should be 
taken when removing it to ensure that it is 
not dropped or damaged. 

Torque converter-Ta fit 
I .  If the torque converter has been leak tested, 

ensure that all traces o f  water have been removed. 
2. Fit the converter to the transmission, ensuring 

that the driving slots engage with the tangs in the 
transmission oil pump. 
3. Fit the converter holding clamp RH 7952 

(5-21 3661. 

FIG. 71 71 TORWE COWVERTER - INTERNAL Torque cowefier-TO inspect 
BEbRiMG ARRANGEMENTS After removing the torque converter from the trans- 

mission visually inspect as follows. 
1 Thrust race L 
2 Thrust race Z 1. Examine the converter for signs of damage. 

3 Thrust roller bearing 2. Examine the neck of the converter for wear. 

4 Roller clutch stater race 3. Examine the pump drive slots for wear. 
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FIG. Tl72 CHECKING CONVERTER END 
CLEARANCE 

3 Tool J-213714 
4 Tool J.8001 

Far a more detailed procedure of inspection refer to S. Depress the valve stem to release the air 
'Torque Converter' in the 'Fault Diagnosis Chart' pressure; remove the leak test fixture- - on Page T175. 

l- 
Caafion Ensure that the pressure is released 

m before removing the fixture, otherwise the 

k valve may blow out during removal. 
S - 
8 Torque converter-Ta leak Test 

Fit Workshop Tool RH 7954 (5-21 369) to the torque 
converter as follows. 

1 .  Fit the valve portion of the fixture into the neck 
of the converter; unscrew the large hexagonal nut. 
2. Fit the fixture band crosswise onto the converter 

so that the slotted plate fits around the valve and 
under the nut (see Fig. T170). 

3. Tighten the nut to expand the '0' ring so that 
a good seal is obtained. 
4. Apply compressed air to the valve in the top of 

the tool at 80 lbfsq-in. (5,6 kg/sq.cm.). 
5. Immerse the converter in water, noting any sign 
of bubbles which would indicate a leak. 
6. Remove the converter from the water. 

g 7. Renew the converter if a leak is evident. 
N 

Converter lend clearanct+To check 
1 . Fully release collet end of Tool J-2 I37 1-8. 
2. Install collet end of Tool J-21371-8 Into con- 

verter hub until it bottoms (see Fig. TI72); then 
tighten its cap nut to 5 lb. ft. (0,691 kg.rn.1. 
3. Install tool J-21371-3 and tighten hexagon nut 

to 3 lb. ft. (0,415 kg.m.) (see Fig. T172). 
4. Install Dial Indicator 5-8001 and set it at 'Zero'. 

while its plunger rests on the cap nut of Tool 
5-21 371-8. 
5. Loosen the hexagon nut while holding the cap 

nut stationary. With the hexagon nut loosened and 
holding toal .L21 371 -3 firmly against converter hub, 
the reading obtained on the Dial Indicator will be 
the converter end clearance. End clearance should be 
Iess than 0-050 in. (1,27 mm.). If the end clearanae is 
0.050 in. (1.27 mm.) or more replace the converter. 
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Section Tll  
VACUUM MODULATOR AND VALVE 

T h e  vacuum modulator is secured to the ri&t-hand components are arranged so that when fitted, the 
side of the transmission case and is connected by a bellows and an external spring apply a force that acts 
pipe to the engine induction system. The mcdulator on the modulator valve to increase mdnlator pres- 
consists of a metal case which encloses an evacuated sure. Engine vacuum and an internal spring act in the 
metal. bellows, a diaphragm and two springs. These opposite direction to decrase modulator pressure. 

DRIVE OR LINE OIL 
GOVERNOR OIL 

CI MODULATQR orr 

FIG. 1173 VACUUM MODULATOR AND VALVE 
SHOWING MODUMTIJR PRESSURE 

1 Vacuum modulator 6 Drive oil 9 Modulator oil 
2 Modulator valve 7 1-2 detent valve 10 2-3 modulator valve 
3 Modulator oil 8 Regulator valve . 11 2-3 valve 
4 Governor oil 12 Line oil 
6 1-2 valve 13 Vacuum connection 
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m LIME OIL 
GGaERRIOR 01L 
0 MODULATOR OIL 
a INTAKE O l t  

FIG. fd74 VACUUM MODUIATQR AND VALVE 
SHOWIHG LINE PRESSURE CONTROL 

1 Vacuum modulator 
2 Modulator valve 
3 Modulator oil 
4 Governor oil 

/-- 5 1-2 valve 
6 Drive oil 
7 1-2 detent valve 
8 Regulator valve 
9 Modulator oil 

10 2-3 modulator valve 
11 2-3 valve 
T2 Line ail 
13 Vacuum connection 

To reduce the effect of altitude on shift points, the 
effectwe area of the diaphragm i s  dificrent than that of 
the bellows. Atmospheric pressure acts on the resulting 
differential area to reduce modulator pressure. 

The vacuum modulator fitted to a transmission can 
vary dependent upon 'model year' and original build 
specification of the car. .It is therefore, of utmost 
importance to ensure that the correct parts are fitted 
to a transmission should replacement parts be r e  
quired. 

To identify the modulator change the prefix letters 
P of the transmission were change from RR to RS. It 

should also be noted that on later cars a restrictor is 
fitted at the bottom of the modulator pipe and an 
error in assembly at this paint could result in a blocked 
signal. line especially on cars fitted with full emission 
control systems- 

Modulator pressure is directed to the 1-2 regulator 
valve which regulates modulator pressure to a lesser 
pressure which is proportional to modulator pressure. 
This tends to keep the 1-2 shift valve in the closed or 
down-change position. Modulator pressure is directed 
also to the 2-3 modulator valve to apply a variable 
pressure proportional to modulator pressure. This 
tends to hold the 2-3 shift valve in the dosed, or 
down-change position. As a result, the gear change 
points can be delayed to take place at higher road 
speeds with heavy throttle application (see Fig. TI7'3). 
Main line oil pressure is controlled in Drive range 

so that it will vary with torque input to the trans- 
mission. Since torque input is a product of engine 
torque and converter ratio, modulator pressure is 
directed to a pressure regulator boost valve, to adjust 
main line (pump) pressure for changes in either 
engine torque or converter ratio (see Fig. T174). 

T o  regulate modulator pressure and in turn, line 
pressure, with the converter torque ratio that decreases 
as car speed increases, governor pressure is directed to 
the modulator valve to reduce modulator pressure 
with increases in car speed. In this way, line pressure 
is regulated to vary with torque input to the trans- 
mission for smooth changes with sufficient capacity 
for both heavy and light acceleration. 

Vacuum modulator and valvts- 
To remove 

B e  vacuum modulator can be removed from the 
transmission without removing the transmission from 
the car. The following instructions apply whether or 
not the transmission has keen removed. 

1 .  Place a drip tray h e a t h  the vacuum modulator. 
2. Disconnect the vacuum pipe at the modulator 

end if the transmission is in the car (see Fig. T175). 
3. Remove the setscrew and retainer which secure 

the modulator to the transmission. 
4. Remove the modulator and '0' ring; discard 

the '0' ring, 
5. Remove the modulator halve from the trans- 

mission case. 

Vacuum modulator and valve- 
To inspect 

1. Examine the vacuum modulator for signs of 
distortion. 
2. Examiw the '0' ring seat for damage. 
3. Apply suction to tbe vacuum tube on the modu- 

lator and check for leakage. 
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4. Examine the modulator valve for soares or 
damage. 

5. Ensure that the valve will move frxly in its bore 
in the case. 
6. Examine the modulator for damaged bellows. 

The modulator plunger is under approximately 
16 lb. (7,3 kg.) pressure- Tf the bellows is damaged, 
very little pressure will be applied to the plunger. 

Vacuum rnoduIator and walve--Ta fit 
I. Fit the valve into the bore in the case with the 

stem outward. 
2. Fit a new 'O' ring to the modulator, 
3. Fit the rnadulator to the case with the vacuum 

pipe codnection toward the front of the mr, approxi- 
mately 20" from the vertical. 
4. Fib the retainer with the curved side of the tangs 

facing the transmission. 
5. Fit the retaining setscrew and torque tighten it to 

18 Ib. A. (2-5 kg. m-). 
6. Connect the vacuum pipe. 

Ff6. m75 VACUUM MODULATOR AND 
VACUUM PIPE 

1 Oil filler tube securing nut 
2 Vacuum modulator 
3 Vacuum pipe 






























































