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Section T5 
CONTROL LINKAGE 

It is recommended that the controls ?X checked before 
a car is road tested. If any symptoms exhibited during 
a road test are shown by fault diagnosis to be attribut- 
able ta controls, another cbeck should be made before 
proceeding further. 

Before altering transmission controIs, ensure that 
the engine controls (throttle and choke) have been 
correctly adjusted and are operating freely. 

Manual linkage-To adjust 
1. Remove the split pin and devis pin from the 

gearchange operating rod at the actuator end. 
2. Select 'P' on the selector. Push the l o ~ e r  end of 

the gearchange lever fully forward ('P' position). 
3. Connect the gearchange operating rod; fit the 

clevis pin but not the split pin. 
4. Measure the gap between the neutral start and 

height switch lever and the adjacent pillar; the gap 
should measure 0.050 in. (1,27 mm.). If neoessary 
adjust the jaw to obtain the required gap. Ensure that 
there is still clearance when the 3" overrun on the 
actuator, beyond the Park position, i s  uscd up. 

5. Select 'L' on the actuator then select. 'P'. Adjust 
the operating rod so that the cIevis pin will slide into 
the jaw and through the !ever. 

6. Select each of the gear positions in turn, and at 
each position, ensure that the clevis pin will slide 
easily into the jaw. 
7. Again, check that the pin will slide easily into 

the jaw when 'L' is selected after 'P' and when 'P' is 
selected immediately after 'L'. 

FIE. T138 ADJUSTING THE DAMPER AWD SWITCH 
{EARLY CARS) 

.1 Throttle stop screw 
2 Stator solenoid switch 
3 Adjusting nut 
4 Throttle damper 
5 Test lamp 
6 Stator solenoid switch {closed throttle) 
7 Stator solenoid switch actuating cam 
8 Detent solenoid switch 
9 Detent solenoid micra-switch 
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FIG. T139 THROTTLE CUlYTROl U N K A G E d R L Y  
LH DRIVE CARS 

TlM 
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FIG. T139 THROTTLE COMTROt LtW MGE-EARLY 
LH DRIVE CARS 

A I  = 4.125 in. (10,478 cm.) 
A =2-175 in. (5,526cm.) e .- 

Q * .- 
B = 22.0 in. (55,83 cm.) 
C = 0-250 in. to (3-500 in. 

U (0,63 cm. to T,27 cm.) 
m 

8 l 'A' Bank control shaft 
2 Lever - 'A' Bank control shaft to control rod 

.g 
-a 

3 Control rod - 'A'Bank manifold lever to 
U fulcrum lever 
-L; 4 Tie-rod 
pl 5 Fulcrum lever 

B Compensator link 
7 Lever - manifold to carburetter 
8 Throttle lever - 'A' Bank 
9 Slow running throttle stop screw 

10 Return spring 

8. If, in any position, the pin will not pass through 
the jaw and lever, adjust the length of the rod and use 
up the elongated hole in the jaw. 
9. Finally, lubricate the cievis pin, fit the pin and 

secure it  with a new split pin. 

Neutral start and height control switches- 
To adjust 

The neutral start and height control switches are 
housed in an alum~nium case, fitted to the left-hand 
side of the transmission. The switches are actuated 
whenever Neutral or Park Is selected. This enables the 
engine to be started either in Neutral or Park and also 
sets the height control to fast levelling. 
To adjust the switches, proceed as Follows. 

1 .  Disconnect the white and red lead at the starter 
relay. The relay is f i t td  to the cornpensating linkage 
bracket at the rear of the engine compartment, at the 
right-hand side. 

2. Unclip the rubber retainer then remove the 
left-hand valance plug from the socket. The plug and 
socket are secured ta the valance, directly below the 
hydraulic system reservoir. 

3. Connect a lamp and battery between the White/ 
red lead and the Whitetblack lead in the plug. 
4. W e n  either Neutral or Park i s  select&, the )amp 

should light. 
5. Select Reverse and Drive. Ensure that the lamp 

does not light in either of these positions. 
B. I f  necessary, adjust the switch actuating rod to 

obtain the correct lever position. Ensure that the 0 -050 
in. (1,27 mm.) clearance is maintained between the 
lever and the pedestal. 
7. Rernowe the lamp and battery then connect the 

leads. 

Coupting link {one link elongated when refri- 
geration is fitted) 
Coupling link 
Throttle lever - 'B' Bank 
Brake pedal 
Accelerator pedal 
Control rod - accelerator to compensator 
linkage 

17 Jaw 
t8 Accelerator pedal 
19 Lever - accelerator pedal cross-shaft 
20 Accelerator pedal lever 
21 Kick-down button 
22 Lock-nut 
23 Bracket 
24 Pull-off spring 

Accelerator pedal IinkageTo adjust 
Refer to Chapter K. 

Transmission control switches 
Initial produdioa cars 

Refer to this section. 
Cars prior to Car Serial Number SRH 8742 

Refer to Chapter K. 
C m  from Car Serid Number SRH 8742 and onwards 

Refer to Chapter K. 

Initial prodoction cars 

The stator and detent sdenoids in the transmission are 
actuated by three micro-switches which are in turn 
actuated by the engine throttle conirob. 

The damyer and micro-switch assembly signals a 
change in stator blade angle. High mgle is signalld 
when the throttle is dosed and low angle is signalled 
when the throttles are just off the closed throttle stop. 

The damper part of the assembly ensures that the 
throttles dose slowly over the last few degrees of 
travel. 

A second micro-S witch actuates the stator solenoid 
also. This switch is  operatd by a cam on the d f o l d  
shaft lever and reintrodues the stator blade high 
angle at approximately 45 degrees of throttle opening. 

The third micro-switch actuates the detent solenoid. 
This switch is operated at nearly full throttle by the 
2 B.A. setscrew in the manifold shaft lever and signds 
a kick-down gearchange. 



FIG. T140 THROlTLE COlTROL EINKAGE-LATE 
LH BRlVE CARS 
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FIG T141 TMROlTtE CONTROL LINKAGE- 
RH DRIVE CARS 
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FIG. 3141 THRQITEE COMTROL UNKAGE- 
RH DRIVE CARS 

A 2.265 in. to 2-300 in. (5'75 cm. to 5,84 cm.) 
B 18.575 in. (47,18 cm.) inset 3 9.50 in. (50,M cm.) 

c C 0-250 in. to 0-500 in. (0,63 em. to 1,27 cm.) -- m 
-c l 'A' Bank control shaft 

2 Lever - a' Bank control shaft to control rod 
3 Control rod - 'A' Bank, manifold lever to 

C3 fulcrum lever 
a .- 4 Tie-rod 
X - 5 Fulcrum lever 6 Compensator link 2 3 Lever - manifold to carburetter 

8 Throttle lever - 'A' Bank 
9 Slow running throttle stop screw 

l 0  Return spring 
11 Throttle lover - 'B' Bank 

ing the acceIerator to compensator link control rod 
(see Figs. T139, Tl4O and T141). This will throw 
the pedal further away from the toe board, thus 
allowing the kick-down button to be raised. 
S. The accelerator lever stopbdt will have to 

be adjusted to suit. - 
P- 6. Emure that the closed throttle condition i s  still 
2 available. 
2 
a Kick-down button-To adjust 
U 
W Toe baard mounted micro-switch 

See Chapter K or Chapter U. 

Stator and detent solenoid circuits- - To cheek 
The stator and detent solenoids can be checked for 
correct operation whilst the car is being driven on the 
road. This will enable the tester to determine whether 
or not the stator is changing its angle and also whether 
kick-down is obtainable at full throttle. 

12 Coupling link 
13 Coupling link (one hole elongated when refri- 

geration is fitted) 
14 Control rod - accelerator to compensator 

linkage 
15 Accelerator pedal 
16 Kick-down button 
77 Lock-nut 
18 Stop - acceferatclr pedal 
79 Bracket 
20 Pull-off spring 
28 Jaw 
22 Lever - accelerator pedal cross-S haft 
23 Brake pedal 
24 Accelerator pedal 

6.  If the test lamp fads to light, check the solenoid 
micro-switch and controls for correct operation, and 
the circuit for continuity. 
7. The solenoid itself can be checked by using a 

lamp and battery. Touch the solenoid case with m e  
lead and the connector with the other lead; the lamp 
should light. 

8. Remove the test lamp and connect the stator 
lead. 

Detent s o l e n o i H o  check 
All cam 

1. Disconnect the Whitelgreen lead from the case 
Lucar connector. 

Note On early cars thedetent Iead is WhiteJpurple. 
Connect a test lamp between the lead and 
the connector. 

2. Drive the car in Drive range - third gear at a 
speed below approximately 70 m.p.h. (1 13 k.p.h.). 
3. Depress the accelerator pedal so that the d&nt 

button on the toe board is felt. Press the pedal further 

Stator solenoid-TO cheek to move the button. The lamp should light as the 
solenoid enforces the down-change. 

I .  Disconnect the Whitejbrown lead fromthe Lucar 
the lamp does light, =cheek the dab 

On the case connector in the switch and the controls for correct operation, 
.o 

left-hand side of the transmission. 
P GII-k the cixuit  for wntinuity. 
3 2. Connect a 12 volt test Iamg between the lead and The solenoid can h in a similar manner 
fi the connector. Position the test lamp so that it i s  to the stator solenoid+ 
v! visible from the driver's seat. 
k 6. Check the detent lead inside the transmission 

3. Drive the car and observe the test lamp. 
case. 4. The test lamp should Ii~ht when the ienition i s  

switched on and remain so until the acceleraior pedal 
is moved sufficiently to 'crack' the throttles, then with tw RH 7m2 
become extinguished above this speed. IFactuator test box RH 7932 is available it can be used 

5. At approximately 45 degrees of throttle opening to check both the stator and detent solenoids as well 
the test lamp should again be iuuminated and remain as selecting the gear range positions. Proceed as 

r' so regardless of any further throttle opening. follows. 
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1. Remove the stator and detent leads from the case 
connector, then position the test box where it can be 
seen by the driver. 
2. Fit the stator and detent leads from the test box 
to the Lucar wnnections on the case connector. 
Ensure that the leads are correctly positioned. 

3. Fit the transmission detent and solenoid leads 
onto the pick-a-back connectors on the test box leads. 
4. Remove the multi-pin plug from the electric 

gearchange actuator and fit the plug from the test box 
in its place. 

5. Pick up a positive power supply from the facia of 
the car (an old cigar lighter suitably wired would 
suffice) and connect it to the inlet side of the test box. 
6. The transmiJon wilI then be isolated from the 

selector switch on the column and all the selector 
positions can be obtained by selecting the appropriate 
range as shown by the marked dial on the test box 
cover. 

7. Drive the car and check the selection OF the gear 
ranges and the operation of the statar and detent 
solenoids by observing the Iamps on the test box. 
8. She gearchange actuator can be checked by 

inserting the test box between the actuator and the 
feed from the multi-pin plug. The car multi-pin plug 
must be fitted to the test box, and the test box plug 
fitted to the actuator. 
9. By operating the switch on the box and observing 

the lamps, the actuator can be opwated and checked 
for correct operation. 
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Section T6 
REMOVAL OF UNITS 

Removable unit+Transmissian in car 2. Remove the sump as describd in Section T14. 

ne following unih can be fmm 3. Withdraw the intake pipe and strainer assembly. 

mission without the transmission being removed from 4. Remove and discard the intake pipe '0' ring. 

the car. 5. Remove the setscrew which secures the detent 

The rrmovsl prooedum for all the unifi is  dereri&d rollcr spring; remove the and rol'erm 

in eurption of the 6. Slacken the lock-nut which secures the detent 
m 

pressure regulator valve, details of which are included lever to the haft. 

in this Section. E 
A, 

a 1. Gearchange actuator (see Section 77'). 
2. Neutral start and height control switches (see 

Section 77).  
3. Vacuum modulator and valve (see Seerion U!). 
4. Governor assembly {see Section X12). 
5. Speedometer drive (see Section 7'13). 
6. Sump, strainer and intake pipe (see Secrion Tf4). 
7. Control valve unit (see Section Tl5). 
8. Rear wrvo (see Section Tld). 
9. Dctent solenoid, connector, control valve spacer 

and front servo (see Secrion T17). 
10. Rear extension (see Section T18J. 
1 1. Control rods, levers and parking linkage {see 
Section T20b 

Pressure regulator valve-To remove 
(Transmission in car) 

The current type of pressure regulator vaIve is a solid 
type and does not contain oil holes and an arifia: cup 
plug as previous pressure regulator valves. This solid 
type of valve must only be used in the pumpcover with 
the squared pressure regulator boss (see Rg. T142). 

The previous pressure regulator valve with the oil 
holm and orifice cup plug can be used to servie either 
type of pump covet. 

1. Run the car onto a ramp or over an inspection 
pit. Drain the oil from the sump. 

1 Regulator valve 
2 Squared-off pressure regulator 

boss 
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FIG. f143 REMOVING THE PRESSURE 
REGULATOR VALVE 

1 Rod 
2 Sleeve 
3 Circlip 
4 Circlip pliers 

FIG. l144 REMOVIMG THE OIL PUMP SEAL 

f Oil seal 

7. Remove the manual shaft pin from the case. 
8. Remove the gearchange lever from the manual 

shaft. 
9. Prise the detent lever fxcm the manual shaft 

then remove the parking actuator rod and detent 
lever. 
10. Ensure that the manual valve does not slide out 
of its bore in the control valve unit. 
11. Push the manual shaft through the bore in the 
case in order to gain access ta the pressure regulator 
valve bore. 
12. Using a screwdriver or a steel rod, push the 
regulator boost valve sleeve against the pressure 
regulator spring (see Fig. T143). 

Caution The pressure regulator spring is under 
extreme pressure and will force the valve 
sleeve out of its bare when the cirdip 
is removed unless the sleeve is firmly held. .- 

13. Continue to exert pressure on the valve sleeve 
then remove the circlip. Gradually relax the pressure 
on the vdve sleeve until the spring pressure is released. 
14. Carefully remove the regulator boost valve 
sleeve and valvc, then withdraw the regulator spring. 
15. Take care not to drop the valves, as they will fall 
out if thev are not held. 
16. Remove the pressure regulator valve and spring 
retainer. Remove the spacers (if fitted). 

Pressure regulator valve--To fit 
Before fitting, wash and examine alt parts as described 
in Section Tl9. 
1. Fit the spring retainer onto the pressure regu- 

Iator spring. Fit any spacers which were previously 
removed. 
2. Fit the pressure regulator valve onto the spring, 

stem end first. 
3. Fit the boost valve into thc deeve with the valve 
stem outward then hold together all, the parts so that 
the pressure regulator spring is against the valve 
sleeve. 
4. Fit the complete assembly into the pressure 

regulator valve bore, taking care that the parts do not 
fall during the operation. 

5 .  IJrring a screwdriver or a steel rod, push the 
regulator boost valve sleeve against the regulator 
spring pressure until the end of the sleeve has passed 
beyond the circlip groove. 

6.  Fit the circlip then relax the pressure on the 
sleeve. 

Note To facilitate fitting the circlip, encircle it 
around the screwdriver or steel rod, com- 
press the circlip, then push it upward into 
the groove in the valve bore. 
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7. Fit the parking actuator rod and the detent lever, 
ensuring that the rod p l u n ~ r  is under the parking 
brake bracket and over the parking pawl. 

8. Slide the manual shaft into the case and through 
the detertt lever. 
9. Fit the gearchange lever. 

10. Fit the lock-nut onto the manual shaft. Torque 
tighten the nut. 
11. Ensure that the manual valve is engaging with 
the pin on the detent lever. 
12. Retain She manual shart with the pia. Straighten 
the pin to lock it in position. 
13. Fit the detent spring and roller assembly; 
torque tighten the setscrew. 
14. Fit the intake pipe and strainer assembly and the 
sump as described in SBction T14. 
15. Top-up the transmission with an approved fluid 
as required. 

Oil pump seat-To renew 
1. Remove the transmission from the car (see 

Seclion T9). 
2. Carefully drive the point of a chisel under the lip 

of the seal then prise the seal out of the pump body 
(see Fig, TI44). 
3. Before fitting a new seal, ensure that the body 

bore is dean and free from burrs and that the garter 
ring is on the seal. 
4. Check the finish of the converter neck and the 

bearing surface in the pump body. 

FIG. T145 FllTftVG THE OIL PUMP SEAL 
1 Oil seal 
2 Seal fitting tool 
3 Mallet 

5. Lightly smear the outer edge of the seal case 
with 'Wellseal' then fit the seal to the pump using tool 
RH 7953 (5-21359) as shown in Figure T145. 
6. Fit the transmission to  the car (see Sectbn 29). 
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Section T7 
GEARCHANGE ACTUATOR. NEUTRAL 

and HEIGHT CONTROL SWRTCHES 

The electric gearchange actuator (see Figs. T146 or 
2 TI47) is mounted on a bracket secured to the trans- 
3 mission rear extension. 
5 CI When the ignition is switched on and the selector 

lever on the steering column is moved to one of the gear 
range positions, current is allowed to flow to the 
actuator motor via a relay. 

The motor rotates and turns the worm shaft through 
the flexible coupling. As the worm gear rotates, the 
slip ring which is secured to the worm gear also rotates 

F 
until an insulated slot in the slip ring i s  alignsd with the 
live contact. When this position is reached, the current 
is cut off and the motor ceases to rotate. 

The electric actuator is wired so that should the 
driver stop the car in a gear range other than Park 
then switch off the ignition, he can still lock the trans- 
mission by moving the selector lever on the steering 
column to the parking 'P' position. 

Having done this, if he then moves the lever out of 
this position, or if the lever i s  accidentally moved to a 
drive position, the actuator will not respond until the 

N 

d ignition i s  switched on again. 
vi 
c: The neutral start switch i s  actuated only when the 

transmission is in Neutral or Park; the engine cannot 
be started until the micro-switch is in i ts  operating 
position. Also actuated when in Neutral or Park is the 
height control switch which selects fast levelling whilst 
the car is statianary Wr information concerning the 
uperariorr of the Ievelling swirch see Chapter G - 
Section G9 - Solenoid valve - T.S.D. 2476 Workshop 
Mamcar). 

/-- 

Actuator-To test 
(Cars prior to  car serial number S M  9001) 
The two tests described are designed to prove if a fault 
lies within the gearbox actuator or elsewhere in the 
gearchange electrical circuit. 

The first test is designed to discover whether the pins 
of the actuator loom socket receive the correct elec- 
trical signal in sequence, as dictated by the position 
of the gear range selector lever. 
1. Ensure that the gearchange thermal cut-out 

switch on the distribution board (fuse panel) has not 
cut-out. This can be done by depressing the Red 
button. The position of the button will not change 
whether the switch has tripped or not, however a 
tripped switch will click on pressing the button. 
2. Ensure that fuse number 12 is intact. 
3. Disconnect the low tension wire from the distri- 

butor and turn the ignition switch to the "on' position. 
4. Slightly loosen the actuator loom socket and 
check the actuator function. This will reveal any 
poor contact which may exist between the plug and 
socket. 

5. Unscrew and withdraw the loom socket from the 
plug of the gearchange actuator. 
6. Connect the negative side: OF a suitable volt- 

meter to a good earth point. The positive side should 
be connected in turn to the various pins o f  the loom 
socket (see Test Chart - Actuator Socket). 

7. Move the gear range selector lever to the 
'Reverse' position and check that all the pins of the 
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1oum socket are of the correct polarity or are neutral, 
as indicated in the 'Test Chart'. 

Note Each pin in the socket is identified by a 
letter which is moulded in the rubber body 
adjacent to each pin. 

8, Carry out the above operation in each of the 
gear range selector lever positions, checking each pin 
in turn with the information given in the 'Test Chart'. 

FIG. T146 ELECTRIC GEARCHANGE 
{Cars prior to Car Serial number SWX 9001) 

1 Actuator casing 
2 Motor cover 
3 Solenoid securing nuts 
4 Actuating lever 
5 Plug socket 

9. Switch off the ignition and ensure that pin 
number G of the actuator socket is now neutral. 
10. Reconnect the socket to the actuator and refit 
the distributor low tension cable. 

Note If an incorrect reading is obtained during 
any of the above tests, this will indicate that 
the gearchange circuit i s  probably at fault 
and not the actuator. 

It should be noted that the voltage readings 
obtained must not be more than 0.25 Volts less than 
the battery voltage. However, if the test sequence does 
not reveal a discrepancy, then the fault may be either 
inside the transmission actuator or in the trans- 
mission and neutral start switch linkage. 

Before removing the actuator the transmission 
linkage should be disconnected from the actuator 
output lever and checked for excesive stiffness. 

The transmission linkage should move into any 
gear when a load of approximately 10 lb. (4,53 kg,) 
i s  applied to the disconnected rod. 

1F the linkage operation i s  satisfactory then it will 
be necessary to remove, recondition and test the 
actuator as described later in this Section. 

After fitting the rewnditioned actuator to the car,  
it shouId be finally tested as follows. 

1. Disconnect the earth cable from the battery 
negative terminal, or from the boot quick release 
terminal when fitted. 
2. Connect an ammeter capable of reading at least 

20 Amps. between the battery negative terminal and 
the loose end of the earth cable. 
3. Ensure that ali accessories such as the rear 
window demister and blower motors are switched off 
and then switch on the ignition. Note the reading 
shown on the ammeter. 
4. Move the gear range selector lever between 

'Neutral' and 'Reverse' gear positions and check that 
the extra reading on the ammeter caused by the 
operation of the actuator does not exceed l0 Amps. 
5. Check that the actuator moves smoothly and 

quietly to each position selected and that the output 
lever stops in the correct position and does not 'hunt' 
about that position more than once before finally 
stopping. 
6. b o v c  the ammeter and connect the battery 

negative cable. 

Actuator-To Test 
(Car serial number SRX 9001 and onwards) 

FIG. T147 ELECTRIC GEARCHANGE ACrUA70R 73, gearbox actuator contains a series of cams which 
{Car Serial Number SRX 9001 and onwards) operate micro-switches to fulfil the functions of the 

1 Actuator casing neutral star t  switch, the fast levelling switch and the 
2 Actuator securing bolts 
3 Mofer cover 

Park anti-theft switch. Ta view of this, the test pro- 

4 Actuating lever cedures for the actuator and for the switch circuits 
5 Plug socket have been segregated. 
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Test procedure for micro-switch circuits 'Fast level' switch circuit 
Before conducting these tests ensure that fuse number I. Using a suitable length of cable connect pins 'l" 
I l and 12 are intact. and 'I' together. This action should cause the fast 

Switch the ignition on. levelling solenoid to operate. 
Battery voltage should now be available at pin 'T' If a fault i s  discovered in the switch circuits during 

of the loom socket. any of the three tests, the fault should be traced and 

TEST CHART - ACTUATOR SOCKET 
(Cars p h r  to Car Serial Number SRX 9001) 

'Park' anti-theft switch circuit rectified and the test repeated. 
If no fault is evident in the switch circuits this 

I .  Using a length of cable connect pin wouM indicate that the actual swikks  in me gmrbox 
of the actuator loom socket to This action actuator are in need of adjustment or renewal. 
should producse an audible 'click' as the anti-theft The promdure for renewal andjor adjustment of 
relay at the rear of the switchbox operates. these switches is illustrated in Figure T157. 

'Neutral' start switch circuit 
1 ,  Place the gear range selector lever in the 

'Neutral' position. 
2. Check that each time the ignition key is turned 

to the 'Start' position, battery voltage is available at 
pin 'S' of the loom socket. 

3. Repeat operation 2 with the gear range selector 
lever in the 'Park' position. 
4. Disconnect the thin Brown cable from the 

'Lucar' connector of the starter motor solenoid. 
5. Using a suitable length of cable connect pins 'S' 

and 'K' together. The starter relay on the longeron 
should naw operate each time the ignition key is 
turned to the "Start' position. 
6. Fit the Brown cable to the starter motor 

solenoid. 

General Notes 

ThispinisNegativewRentheignitionisON,and 
Neutral when the ignition is OFF. 
This pin is directly connected to the thermal cut- 
out switch. 
This pin is fixed to the valance earth paint. 

Socket 
Pin No. 

Actuator test 
I .  Ensure that the ge%=hange thermal cut-out 

switch on the distribution board (filse panel) has not 
cut-out. This can be done by depressing the red 
button on the thermal cut-out switch. 
2. Disconnect the low tension cable from the 

distributor and turn the ignition switch to the 'on' 
position. 

3. Slightly loosen the actuator loom socket and 
r ~ c h e c k  the actuator function. This will reveal any 
poor contact which may exist between the plug and 
the socket. 
4. Unscrew and withdraw the loom socket from 

the plug of the gearbox actuator. 
5. Move the gear range selector lever to the 'Park' 

Key 
Pm- Common with the battery positive terminal 
Neg. Common with the battery negative terminal 
PI Neutral - no connection to either battery terminal 

Gear Range Lever Position 

A 
B 
C 
D 
E 
F 
G 

H 

t 

P R N D I  

N P o s N  
N 
N 
N 
N 

Neg 

Pos 

Neg 

Pi 
P o s N  
N 
N 
N 

Neg 

Pos 

Neg 
I 

N 
N 
N 

N P o s N  
Neg 

Pos 

Neg 

L 

N 
N 
N 

N P o s  
N 

Neg 

Pos 

Neg 

N 
Pos 

N 
N 

Neg 

Pos 

Neg 
f 

N 
N 
N 

N P o s N  

N 

Neg 

%S 

Neg r 
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TEST CHART - ACTUATOR SOCKET 
(Car Serial Number SRX 9001 and onwads) 

- 

Pin No. Gear Range Lever Position General Notfs 

Neg PTeg 
N E 

Pos Pos 

N 
Pos 
N 
N 

Neg 

Neg 
N 

Pos 

N 
N 

Pos 
N 

Neg 

Neg 
N 

Pos 

Neg 
W 

Pos 

This pin i s  Neg. when ignition :S switched ON and 
Neutral when ignition is OFF. 
This pin is  permanently connected to earth. 

This pin is connected to t h e  thermal cut-out 
switch. 

Key 
Pos. Common with the battery Positive terminal 
Neg. Common with the battery Negative terminal 
N Neutral - no connection to either terminal 

position and check that the pins of the actuator loom 
socket are of the correct polarity or are neutral. 
(see Test Chart - Actuator Socket). 

Note Each pin in the socket is identified by a 
letter which is moulded into the rubber 
body adjacent to each pin. 

6. Carry out Operation in each of the gear range 
selector lever positions checking each pin in turn with 
the information given in the chart. 

7. Switch off the ignition and ensure that pin 'F' is 
now neutral. 

8. Connecl the socket to the actuator and fit the 
distributor bw tension cable. 

Note If an incorrect reading is obtained during 
any of the above tests, this will indicate that 
the gearchange circuit is at fault and not the 
actuator. 

It should aIso be noted that the voltage reading 
obtained must not be more than 0 - 5 Volt less than the 
battery voltage. However, if the test sequence does not 
reveal a fautt then the problem must be caused by a 
fault within the transmission actuator. 

'Before removing the actuator, the gearbox linkage 
sbodd be disconnected from the actuator output Iever 
and checked for excessive stiffness. 
The transmission linkage should move into any gear 

when a load of approximately 10 Ibs. (453 kg.) is 
applied to the disconnected rod. 

If the linkage operation is szdisfactory then it wiEI be 
necessary to remove, re-condition and test theactuator 
as described later in this section. 

After fitting the reconditioned actuator to the car, it 
should be finally tested as fol! ows. 

1. Disconnect the earth cahk from the battery. 
2. Connect an ammeter capable of reading at least 

15 amps between the battery cegative terrninaI and the 
loose end of the earth cable. 

3. Ensure that aII accessoties such as the rear 
window demister and blower motors are switched off 
and then switch on the ign:tion. Note the reading 
shown on the ammeter. 
4. Move the gear range selector lever progressively 

through each gear position and check that the extra 
reading On the ammeter caused by the operation ofthe 
actuator does not exceed 7-50 amps. 

5. Check that the actuator moves smoothly and 
quietly to each position selected and that the output 
lever stops in the correct position and does not 'hunt' 
about that position before finally stopping. 
6. Remove the ammeter and reconnect the battery 

negative cable. 

Gearchange electric actuator--To remove 
(All cars) 

Should the electric gearchangc actuator fail to operate 
it should be noted that the system includes a thermat 
cut-out. This device prevenp, the motor from being 
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overloaded should the gearchange linkage bwome 
obstructed and as a result, gives the impression of 
actuator failure. 

Before removing the actuator, ensure thal the con- 
trols are free and adequately lubricated, also that the 
actuator eIcctricaI system i s  cool enough for the 
thermal cut-out to permit the motor to operate. Press 
the reset.button in the rnain fuse box to reset the cut- 
out. 

It is recommended that the easiest and quickest 
method of dealing with actuator failure, i s  by sub- 
stituting the faulty actuator for a service exchange 
unit. If a service exchange unit is not obtainable but 
adequate repair facilities are available, proceed as 
follows. 

1. Disconnect the negative lead from the battery 
situated in the luggage compartment. 
2. Remove the split pin and clevis pin from the 

actuating lever on the electrjc actuator; disconnect the 
rod from the lever. 

3. Unscrew and remove tbc 'multi-pin' plug. 
4. Disconnect the breather pipe from the governor 

cover plate and the actuator side cover. 
S.  Remove the three bolts which secure the actuator 

to the rear extension bracket then remove the actuator. 

Gearehange electric actuaaer-To fit 
(All cars) 

l .  Fit the actuator to the rear extension of the 
transmission. 
2. Torque tighten the bolts. 
3. Fit the 'multi-pin' plug and tighten the knurled 

nut. 
4. Fit the breather pipe to the actuator cbver and 

to the top realmost setscrew of the govcrnor cover 
plate. 

Cais produced after Car Serial Number SRX 3254 
- other than Coachbuilt and CRH 3399 - Coachbuilt 
are fitted with a modified actuator breather system. 

Onginally, the breather system consisted of a steel 
breather pipe which connected the actuato~ to atmos- 
phere. The modified system, incorporates a flexible 
plastic tube as an extension to the earIy system and 
connects the open end of the steel breather pipe to an 
adapter in the cross-member. 

I t  is essential, that the early type of system is vented 
to atmosphere nt the end of the steel pipc and that thc. 
later type of system is connected to the adapter in the 
cross-member by the flexible pipe. 

FIE. T148 DETEMT AMO STATOR SOLEMDID 
CONNECTIONS (INITIAL PRODUCTION CARS) 

1 Link rod 
2 Micro-switch casing 
3 Detent and s t a b  solenoid connections 

steel pin to bc removed; drive out; the pin. 
3. Rernove the spring compressing too1 then with- 

draw the operating lever, spring and spring retaining 
cup from the shaft. 
4. Remove the nuts and washers which secure the 

side cover to the main casing; remove tbe cover. 

Note The cover gasket i s  sealed initially with 
jointing compound on both sides, as a 
result, the cover may not be easily re- 
movable. Use a hardwood wedge to loosen 
the cover. Do not use a screwdriver between 
the joint faces in an effort to remove the 
cover as this may cause damage to the joint 
faces and destroy the waterproofing effect. 
Discard the gasket. 

5. Disconnect the motor feed to the relays. 
6. Disconnect the leads from the rnotor earth and 

solenoid feed. 
7. Remove the four nuts which secure the motor 

cover to the main casing; remove the cover. 
8. The gasket i s  sealed with jointiiig compound and 

care should be taken when removing the cover. 
9. Discard the gasket. 

10. Withdraw the motor frorn the four long studs. 
The motor is secured to a rrlounling plate arrd this will 
be removed with the motor, 
11. Remove the rubber groinmet m d  withdraw the 
leads. 

Gearchange electrir: actuator- 12. Discard the gasket. 
TO dismantle 13. Remove the coupling dog from the motor 

(Cars prior t o  car seriai number SRX 9001 ) output shaft. 
1. Unscrew the setscrew In the centre of the actua- 14. Rernove the flexible rubber coupling from the 

ting lever cover then remove the cover. brake drum. 
2. Using spring compressing tool (RH 7843) corn- 15. Remove the nuts and washers which secure the 

press the coil spring suficiently to enable the hardened motor to i t s  mounting plate. 
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16. Remove the motor from the mounting plate, 
withdraw the leads from the grommet and through the 
hole in the prate. 
17. Remove the nuts and washers which secure the 
pIug leads to the connection on the insulated base 
plate; detach the leads from the connections. 
18. Unscrew the nuts and washers which secure the 
plug assernbly to the actuator casing. 
19. Remove the plug and withdraw the leads from 
the casing; retain the rubber gasket which fits between 
the casing and the plug. 
20. Rmove the nuts and washers which secure the 
insulated base plate to the main casing. Carefully lift 
the base plate from the studs. 

Note Care should be exercised when handling the 
baseplate assembIy to avoid damaging the 
relays and contacts. 

21. Using tool (RH 7841) remove the roll pin which 
secures the brake drum to the worm shaft. h s h  the 
pin through the drum and shaft until it can Ipe 

removed; discard the pin. 
22. Remove the drum from the worm shaft. It will be 
necessary to hold the brake shoe away from the drum 
whilst the drum is being removed. 
23. Mark the top of the brake shoe in pencil to 
facilitate correct assembly. 
24. Unscrew the dome nuts which secure the brake 
solenoid assembly to the main casing; remove the cup 
washers and the rubber washers. Remove the assembly 
frorn the casing. 
25. Secure the brake shoe assembly and spring to the 
sdenoid with adhesive tape to retain them as a unit. 
26. Remove the circlip and washers from the outer 
side of the seal which fits over the actuator casing and 
around the output shaft; ~ ~ Q V ~  the seal. 
27. Remove the circlip which locates the output shaft 
and slip ring assembly in the main casing then remove 
the washer. 
28. Withdraw the slip ring and shaft From the bush 
in the actuator casing; remove t h e  washer from the 
shoulder lxhind the slip ring. 
29. Remove the circlip which locates the worm shaft 
and bearings in the actuator casing. 
30. Remove the adjusting washer and label it to 
ensure that the correct washer is fitted during assembly. 
31. Gently tap the worm shaft and the bearings from 
the casing. The hearings W a push fit in the casing 
bores and no difficulty should be experienced when 
removing them- 

It i s  recommended that no further dismantling of the 
actuator be attempted. If necessary, the following 
components should be renewed as separate assemblies, 
the base plate, plug, brake shoe, solenoid, brake 
sdenoid and the output shaft and slip ring. The motor 
should be renewed as an assembly also although i t  may 
be dismantled for inspection. 

Gearchange electric actuator-To dismantle 
(Car serial number SRX 9001 and anwards) 
It should he noted that there sire differences between 
the actnators fitted to cars with or without Automatic 
Speed Control. The differenca. are in the type and 
terminations of the micro-switches and in one of the 
cables to the height control switch. 

1. Disconnect the transn~ission linkage, the 
actuator loom plug and breather pipe; then remove 
the actuator from the car. 
2. h o v e  the eight 2 B.A. nuts and washers and 

carefully withdraw the side cas<ng. 
3. Remove the 0.250 in. (6,3 1 mm.) nut and washer 

and withdraw the cam noting the relative position 
between the cam and the output Icver. 
4. Disconnect all terminals on the contact plate, 

the dual relay and the micro-switches. 
5. Remove the four 3 B.A. nuts and withdraw the 

contact plate. It shodd be notcd that on early actua- 
tors, two of the four studs Ire sleeved and these 
sleeves should be removed together with the contact 
plate. 
6. Remove the nuts and bolts which secure the 

micro-switches and the dual relay to the contact 
plate. Discard the micro-switches, relay and contact 
plate. 
7. Slacken the clamping bolt and remove the 

output lever. 
8. Remove the washer and rubber boot; discard 

the boot. 
9. Remove the circlip and thrust washer. 

10. Withdraw the slip ring and gear assembly from 
the actuator case. 
11. Remove and discard the contact segments From 
the slip ring. 
12. Rernove the three 0.250 in. (6,35 mm.) setscrews 
frorn the side of the actuator casing and carefully 
remove the motor assembly and drive collars. Remove 
the sealing ring from the actuator case. 
13. Remove the internal circlip holding the basing 
into the case and push the wnrrnshaft and bearings 
out of the casing. 
14. Rernove the loom socket from the actuator 
casing. 

Note It will now be necessary to inspect and 
prepare certain conlponents for reuse. 

Gearchange electric actuator-Te insp~ct 
(AI1 cars) 

1. Examine the magnesiumi casing for cracks or 
other damage. 
2. Ensure that the joint facm are clean and free 

from burn. 
3. Wash the gearchange operating lever, spring and 

covers in clean paraffin then examine them for general 
wear. 
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4. Ensure that the breather pipe js clear and free 
from damage. 
5. Examine the driving dog slot for excessive wear, 

dso the mating shaft cin the drivc end of the motor 
armature shaft. The dog should be an easy sliding fit ."" 

s on the shaft but without excessive side play. .- 
6 
. L n  

6. Examine the ge~ieral condition of the plug 

e ussembly. 
0 7. Ensure that no strands of wire are broken where 
a +- they enter the pins. In the event of the plug being 
T] 
3 considered unserviceable, it is recommended that the 

whole assembly be renewed, rather than an individual 
connection. Special crimping tools and 'Cannon' 
insat tools are required for assembly purposes and 
unless these are available the work should not be 
attempted. 

r- 8. Examine the eight spring contacts for security on 
the insulated base. 

Care must be exercised when handling the assembled 
base pIate so that the contacts and the relays are not 
damaged in any way. 
9. Check the height o f  the contacts from the base 

plate. The contact point should be approximately 
0-485 in. (12,3 mm.) from the contact (lower) side o f  
the base. If excessive wear has occurred on the contact 
points the base assembly should be renewed. 

3 

3 
10. If the dual. relay assembly i s  fauIty, it is recam- 

S E mended that a new assembly be fitted rather than 
8 attempt rectification- The relays are precision units 
3 and are accurately set to give the correct operating 

times. The spring-loaded adjusting screw is  set during 
the initial build OF the relay and the setting should not 
bc altered. 
11. Ensure that the terminals and the terminal 
blocks are secure on the insulated base. 

r Cars prior to car serial number SEX 9001 
12. Examine the brake drum for scoring or damage. 
The brake drum should be a push fit on the worm 
shaft. If the drum is slack on the shaft, examine the 
d m  bore and the shaft for signs of fretting. 
13. Remove the adhesive tape from the brake shoe 
and solenoid assembly. 
14. Ensure that the assembled plunger and brake 
shoe will slide freeIy into the solenoid. 

'P 15. If either the brake shoe assembly or the solenoid 
is unstrviecable they should not be renewed separately. 

6 711e components are tested as one complete assembly 
v! 
;I during initial build and must remain as such, unless 

equipment i s  avaitable that will enable separate 
assemblies to be tested and 'paired' (sec Dimensional 
Data at the end of rhis Section). 
16. Examine the brake linings For wear. 

(All cars) 
37. Examine the general condition of the wiring. 

P 18. If the components are satisfactory, retain them 

with adhesive tape until they are required fot f ind 
assembly. 
$9. Check the tightness of the four 5 B.A. s a w s  
which secure the slip ring assembly to the shaft. 
20. Ensure that a 0 . M 5  in. (Q,@ mm.) air gap exists 
on each side of the silver plated segments which arc 
secured to the slip ring. 
21. Ensure that the edges of the slip ring around the 
air gap are free from burrs. 
22. Examine the slip ring face for signs of tracking. 
This should not normdly occur but, if signs of track- 
ing are found, the slip ring assembly must be renewed. 
22. Examine the teeth on the worn gear and the 
worm for damage or uneven wear. 
24. Examine the ball bearing bores in the main 
casing for signs of fretting, The beiiring should be a 
light push fit in the casing. Reject the casing if the 
push fit cannot be obtained. 
25. Examine for wear the bush which supports the 
output shaft. The shaft should be a running fit in the 
bush, without excessive clearance i.e. the shaft should 
not rock in the bush (see Dimensional Dafa at the end 
of this Section). 

Actuator socket and cabla assembly 
1. Jnspect the cables where they enter the pins of 

the plug. 
2. Ensure that no corrosion exists and that none of 

the individual cable strands are broken. 

Actuator casing 
I. Inspect all the sealing faces and the actuator 

casing and the side cover. 
2. Remove all traes of sealing joint and sealing 

compound. 

Wormwheel 
1. Inspect the wormwbeeI for abnormal, wear of the 

teeth. 

Wormshaft bearings 
1. Inspect the bearings for undue wear or signs of 

TOU~~I I~SS when rotated, 

Gearchange electric actuator-To assemble 
(Cars prior to I;ar serial number SRX 9001 ) 
1. Wash the bearings and shaft assembly in clean 

paraffin (kernsene) then dry them with compressed air. 
2. Lightly lubricate the bearings with Esso Beawn 

grease. 
3. Ensure that the actuator casing is dean and dry, 

then fit the shaft and bearings. Do not use force to fit 
the bearings to the casing. 
4. Fit the adjusting washer and the circlip. 
5. Mount a dial test indicatar so that the plunger 

rests on the end of the worm shaft (see Fig. T149). 
6. Move the worm shaft backward and forward, 

noting the clock reading. If necessary, adjust the 


















































