
Section N3 

Steering pump 

introduction 
f he steering pump is fed from a remote fluid reservoir 
which has a dipstick attached t o  the filler cap. 

The pump is driven from the engine crankshaft 
via twin matching belts. It continually circulatesoil to 
the rack and pinion assembly through a control valve, 
a t  a constant flow rate, independent of the pump's 
operating speed. 

Steering pump-Routine Ehecks and topping-up 
procedure (see fig. N3-2) 
The fluid level in thesteering pump reservoir should 
be checked with the fluid at normal operating 
temperature, approximately 77°C (170°F), with the 
engine stopped. 
1 .  Remove the filler cap and check that the fluid 
level is at least up tothe MIN mark on the dipstick. If 
necessary, add fluid. Use only approved steeringfluid 
as quoted in Chapter D. 
2. Start the engine and run until the normal 
operating temperature is attained, then stop the 
engine. 

3. Remove the filler cap and check the fluid level on 
the dipstick. ff necessary, add fluid to raise the level to 
the MAX mark. Do not overfilI. 
4. Replace the filler cap. 

B& tension - To check 
The steering and cooling system pumps are driven by 
a matched pair of beltsfrom the engine crankshaft 
pulley. 

Refer to Chapter E for the belttensioning figures. 

Steering pump -To remove 
1. Fit a clamp to the feed hose from the remote . 

reservoir. Slacken the lower wormdrive clip and 
remove the hose from the pump connection. 
2. Slacken the pump belts by loosening the pivot 
mounting setscrew beneath the alternator. Then, 
slacken and remove the lower tensioning nut and bolt 
assembly beneath the pump. 
3. Slacken the setscrew securing the pressure pipe 
to the rear mounting plate. Unscrew the pipe union 
from the rear face of the pump. 
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Steering pump 
End plate 
Pressure plate spring 
Pump ring 
Vanes 
Thrust plate 
Dowel pins 
'0' rings - pressure plate and end plate 
Pump housing 
Oil seal 

Drive-shaft 
Return spring -control valve 
Control valveJpressure relief valve 
'0' ring - control valve outlet adapter 
Control valve outlet adapter 
Rotor 
Snap ring 
Pressure plate 
End plate retaining ring 



4. Remove the bolt securing the rear mounting 
plate. 
5. Support the pump assembly and remove the 
upper pivot mounting setscrew. Lowerthe pump 
from the car and replace the setscrewthrough the 
alternator, brackets, etc., into the cylinder head. 

Steering pump - To dismantle 
The pump is a service exchange unit and should 
normally be replaced with a new one. 

However, if difficulty is experienced in obtaining 
a sewice replacement unit, the following information 
on servicing the existing pump is provided. 
1. Drain any Ruid remaining in the pump. 
2. Remove the pulley using tool RH 9106. Nwer use 

Fig. N3-2 Resenroir filler cap markings 

Fig. N3-3 Pump mountings 
1 Front pivot plate 
2 Rear mounting plate 

a hammer to drive the pulley from the shdk. 
3, Remove the three setscrews securing the front 
pivot plate to the pump housing. Note that distance 
pieces are fitted between the plate and pump. 
4. Lightly clamp the pump in a vice ensuring 
suitable soft-jaw covers are used. 
5. Press a centre punch or similartool into the small 
hole in the pump housing directly opposite the control 
valve adapter (see fig. N3-4). 
6. Using a small screwdriver, lever out the retaining 
ring. Withdraw the centre punch. 
Note Careshould be taken when the retaining ring is 

removed, due to internal spring pressure. 
7. Remove the end plate and spring. 
8. Remove the end plate '0' ring and discard. 
9. Unscrew the control vake outlet adapter. Discard 
the '0' ring. 
Note Careshould be taken when the adapter is 

removed, due to internal spring pressure. 
10. Remove the pump from the vice and withdraw 
the control valve assembly and spring. 
7 1. Place the pump housing onto a bench with the 
shaft uppermost. Using a soft-headed mallet. tap on 
the shaft until the pressure plate is freed. 
Note Do not strike the shaft downward into the 

housing more than is necessary to free the 
pressure plate. 

12. Remove the pressure plate, pump ring, and 
vanes. Discard the second '0' ring. 

Rg. N34 End plate removal 
1 Retaining ring 
2 End plate 



Fig. N3-5 Positioning of thrust p l m  
1 Dowel pin (2) 
2 Thrust plate 

Fig. N3-6 Pump rotor and vanes 
1 Oil transfer hole {2) 
2 Pump ring 
3 Dowef hole 
4 Radiused edge of vane 
5 Vane (10) 
6 Rotor 

13. Grip the pump housing in a vice, with the open 
end uppermost. 
14. Remove the snap ring holding the vane rotor and 
thrust plate. 
15. Withdraw the drive-shaft through the pulley end 
of the housing. 

Fig. W 7  Correct positioning of pump ring 
1 Direction of rotation arrow 
2 Dowet hole (2)  

Fig. N3-8 Fitting the pressure plate 

16. Renewthe oil seal. Avoid excessive force when 
fitting to prevent dishing the seal. 

Steering pump -To inspect 
1. Clean all components priorto inspection. Apply 
air pressure to the pump housing to clean out all the 
fluid passages. 
2. Check the pressure plate and rotor for scoring. 
Light scoring may be removed by lapping with a fine 
carborundum stone. Heavy scoring will necessitate 
renewal of the component concerned. 
3. Ensure that the pressure plate is flat by checking 
it against the abutting sulface of ttte pump ring. 
Note Highly polished surfaces are always present on 

the inner surfaces of the thrust and pressure 
plates as a result of normal wear. 



4. Cheekthe pump ring contours for extreme wear. 
Some slight scuff marks and wear may be evident. 
This will not increase pump noiw and is not 
detrimental to its function. However, if chatter marks, 
etc., can be felt with the finger, renew the pump ring, 
rotor, and rotor vanes (supplied as a senrice kit). 
5. Check the condition of theshaft bush in the pump 
housing. 
6. Checkthe R o w  control valve for bum, etc., which 
may cause the valve to stick in its bore. Checkthe 
control valve bore for scoring, etc. 
7. Check the small screw in the control valve for 
tightness. If toose. tighten using eKtreme care not to 
damage the machined surfaces. 

Steering pump-To assemble 
1. Before assembly, dean at1 components with the 
exception of the '0' rings and oil seal, which should 
be renewed. 
2. Smearthe '0' rings and oil seal with petroleum 
jelly to facilitate fitting. Lubricate the internal 
components with new steering fluid. 
3. Insert the drive-shaft into the front of the pump 

fig. N3-9 Method of replacing end @ate 

Eg. N3-10 Hydraulic pipe layouts 
A Right-hand drive 
B Left-hand drive 

housing, passing it through the oil seal until the 
shoulder on the shaft is level with the bmom face of 
the pump housing. 
4. Fit the thrust plate overthe dowel pins in the 
housing with the port face uppermost i.e. to the rear 
of the pump housing. 
5. Fit the rotor to the splines on the shaft with the 
counterboretowards the thrust plate. The rotor must 
be a slide fit on the splines. 
6. Position the pump ring on the dowel pins with 
rhedirection of rotation arrow uppermost 

The direction of rotation is anti-dockwise when 
viewed from the rear of the pump (see fig. N3-7). 
7. Fi the drive-shaft snap ring to retain the rotor. 
8. Fit the vanes into the rotor slots wirh the radiused 
edge facing outwards (see fig. N3-6). 
9. Fir the pressure plate '0' ring. Lubricate the outer 
diameter of the pressure plate with petroleum jelly to 
prwent damage to the '0' ring. Locate the plate onto 
the dowels, with the port fa- towards the pump ring. 
10. Apply pressure to the plate at its outer edges (see 
fig. N34). Never use excessive force as this may cause 
permanent distortion. 
11. Position the pressure platespring, locating the 
leading coil in the groove on the upper side of the 
pressure plate. 
12. fit the end plate '0' ring into the pump housing 
groove. 
13. Lubricate the outer diameter of the end plate. 
Position the pump under a suitable press (see fig. 
N3-9). and press down the end plate sufficiently to 
allow the retaining ring to be fitted. 
14. Fit the retaining ring ensuring that it is seated 
fully. Remove the pump from the press and tap the 
end plate to ensure correct sealing. 
15. Fit the control valve assembly and spring. Screw 
in the outlet adapter, ensuring a new '0' ring is faed. 
Torque tighten the adapter to between 50 Nm and 
75 Nrn (5.1 kgf m and 7,6 kgf m; 37 Ibf ft and 55 Ibf ft). 



16. Fitthe pump front pivot plate using the three 
setscrews and distance pieces. A distance piece is 
fitted between the pump and pivot plate on all three 
setscrews. 
'17. Press the pulley onto the shaft using tool RH 9106. 

Steering pump -To fit 
Fit the steering pump by reversing the removal 
procedure, noting the following. 
1. Check that all the hoses and pipes are serviceable. 
Renew any that are damaged or worn. 
2. Fit and adjust the drive belts as described in 
Chapter E. 
3. and torque tighten the pipe union to between 
28 Nm and 40 Nrn ( 28  kgf m and 4,1 kgf m; 
20 IM ft and 30 I bf ft). 

Steering pump- Priming and firling 
I. Remove the reservoir cap and add sufficient 
steering fluid to raise the level to the M1N mark on the 
filler cap dipstick. 
2. Remove one end of the upper hose connected to 
the steering oil cooler. When fluid emerges from bath 
pipes, reconnect the hose. Topup the fluid level to 
the MIN mark on the dipstick. 
3. Crankthe engine over, but switch off immediately 
it starts to run. Top-up the fluid level to the MIN mark 
on the dipstick. Repeat, until no more fluid needs* 
be added bemeen each crank. 
4. Start the engine and bleed air from the system by 
turning the steering wheel gently fmm side to side, 
gradually lengthening the stroke, but do not hold 
against the lock stops. 
Note Ensure that the fluid level never falls below 

50 mm (2.0 in) from the bottom of the reservoir. 
5. When satisfied that the fluid level is no longer 
aerated (no small bubbles visible in the fluid), return 
the steering to the centre position and run the engine 
beween two and three minutes. 
6. Stop the engine. Observe the fluid level in the 
reservoir; if it rises by more than 3 mm (0.1 20 in) the 
fluid is still aerated. Repeat Operation 4. 
7. Leave the engine stationary for 5 minutes. Then, 
add fluid up to the MAX mark on the filler cap dipstick. 
Do not overfill. 
8. Replace the filler cap. 
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Section N4 

Steering wheel and gear range selector unit 

Steering wheel -To remove (see fig. N4-1) 
l .  Disconnect the battery. 
2, F it a protective cover to the steering wheel. 
3. Feed a 305 mm ('12 in) length of strong thin string 
in a loop into the gap between the horn button and 
plastic steering wheel surround. 
4. Grip the rwofree ends of the string and with a 
sharp pull. withdraw the horn button assembly. 
5. Remove the screws securing thesupport plate. 
Withdraw the support plate and disconnect the Luear 
connector from the underside of the plate. 
6. Remove the steering wheel centre nut and washer 
(see fig. N4-2). 
Note Feed the horn wire and connector into the 

socket body, to avoid pinching the wire. 
7. Scribe a line across thesteering wheel lower 
boss and inner column rim, to ascertain the correct 
relationship of thewheel to the column splines. 
8. Grip the steering wheel spokes and remove the 
wheel with a straight pull. Take care not to damage 
the splines. 

f he wheel must be removed as a unit part 
dismantling is not recommended. 
9. Inspect the support plate, contact rivet, t u a r  
blade, bearing pin, and the return spring of the horn 
assembly. Replace any parts if necessary. 

Steering wheel -To fit (see fig. N4-21 
1. Fit a protective cover to the steering wheel. 
2. Feed the horn wire through the steering wheel 
centre hub. Align the marks on the lower boss and 
inner column rim of the steering wheel and fit the 
wheel firmly onto the splines. 
3. Fit the washer and nut to secure the steering 
wheel. Using a deep hexagon socket spanner, torque 
tighten to the figures quoted in Section N8. 

If any adjustment to the straight ahead position 
is necessary, reference shoutd be made to Sedion 
N5, Steering link-To removeand fit. 
4. Check that theseff-cancelling stalk contacts the 
flasher switch arms. Also, ensure thatthe end of the 
stalk does not foul the gear range selector lever when 
in the tow (L) position. 

if a foul does exist, the self-cancelling stalk must 
be filed down to clear the gear range selector lever. 
5. After filing, the exposed metal must be painted 
with dull nickel paint 
6. Fit the electrical horn connector onto the Lucar 
connection. Secure the support plate to the centre 
hub. 
7. Lubricate the bearing pin of the horn push button 
assembly with Rocol MTS 1000 grease or any suitable 
equivalent. Push the horn button into position 
through the support plate. Ensure that the retaining 
clip securely holdsthe horn button in place by 
gripping the bearing pin. 

Fig. N4-l 
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Steering wheel components 
Horn button 
Support plate 
Connector 
Energy absor6ing device 
MetaI shroud 
Column nut 
Bearing pin 

Direction indioatorlheadlamp flasher lever and 
windscreen/headlamps washer switch -To remove 
and fit {see fig. N4-3) 
1. Disconnect the battery. 
2. Unscrew the two Phil tips headed screws that 
secure the upper cowl to the lower cowl. Remove the 
upper cowl. 
3. Unscrew and remove the two damps holding the 
lower cowl. Remove the cowl and secure the clamps 
back into thecowl. 
4. Disconnect the electrical plug at  the main 
distribution loom plug and socket. 
5. Unscrew the two Phi llips headed mounting 
screws and remove the unit. 
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6. Fit the assern bly by reversing the removal 
procedure, ensuring thatthe positioning dowel 
locates into the steering column. 

Gear range selector unit -To remove (see fig. N4-3) 
1. Disconnect the battery. 
2. Unscrew the two Phillips headed screws that 
secure the upper cowl to the lower cowl. Remove the 
upper cowl. 
3. Unscrew and remove the two clamps holding the 
lower cowl. Removethe cowl and secure the clamps 
back into the cowl. 
4. Disconnect the electrical plugs at the main 
distribution loom plugs and sockets. 

Disconnect both the horn {screw cap) and earth 
(Lucar) connections from the steering column. 
5. Unscrew the two setscrews that secure the clamp 
to the quadrant. Remove the ctamp and quadrant 
from the column. Fasten the clamp back onto the 
quadrant base. 

Gear range selector unit -To dismantle 
1. Remove the screws securing the micro-switch 
mounting plate to the front face of the quadrant 
assembly. Remove the micro-switch from the 
mounting plate. 
2. Move the selector lwer tothe intermediate (I) 
position. Remove the Phillips headed screw now 

Fig. N4-2 Steering wlleel frtting 
1 Deep bodied hexagon socket 
2 Electrical horn connector 
3 Steering wheel nut 

exposed, together with any packing washers. Remove 
the scale pointer. 

Replace the Phillips headed screw together with 
any packing washers. 

Take care during this operation not to scratch the 
pointer or the indicator scale. 
3- Disconnect the Lucar connection from the gear 
range indicator lamp. Remove the filter from the tamp. 
4. Remove the two Phillips headed screws securing 
the indicator support bracket. Remove the assembly. 
5. Remove the two hexagon headed setscrews that 
secure the selector gate assembly t o  the underside of 
the base unit. 
6. Removethe circlip, clevis pin, and spring securing 
the selector tever to the quadrant, then remove the 
lever together with the gate assembly. 
7. Remove the gearchange loom by removing the 
three screwschat secure the insulating plate to the 
quadrant base unit. 
8. Removethe two PhilAps headed screws securing 
the phosphor bronze contact to the quadrant base 
unit. Retain the two insul&ing dowels and strips. 
9. Disconnect the rocker arm by releasing the 
tension springs at the quadrant end of the assembly. 
Remove the circlips and withdrawthe clevis pins from 
each end. 
10. Remove the nut from the quadrant spindle. 
Remove the quadrant plate from the base unit. 

Gear range selsctor un2 - To assemble 
1. Fit thequadrant assembly to the base unit and 
'nip'the nut and washer. Ensure that the quadrant 
will rotate freely. 
2. Remove the quadrant assembly and lubricate the 
spindle with Rocol MTS l W0 grease or any suitable 
equivalent. Replace the quadrant and fully tighten the 
nut. Do not overtighten the nut as the bearing boss 
tends to spread, resulting in a tight bearing. 
3. Fit the rocker arm assembly, ensuring that the 
roller lines up correctly with the detent in the quadrant 
(see fig. N4-41. 
4. Fit the two small tension springs, one either side 
ofthe quadrant, to the spindle. Assembly is easier if 
the quadrant is rotated anti-clockwise, clear of the 
rocker arm sothat thesprings are not under tension. 
Mote Do not fit the retaining clip to the rocker arm at 

this stage. 
5. Move the quadrantto a midway position. Fit the 
phosphor bronze contacts between the two insulating 
strips and locate into position using the two insulating 
dowels. Secure the assembly with the two setscrews 
and washers. 
Note Ensure that the moving contact is not damaged. 
6. Priorto fitting the selector lever assembly, carry 
out the following. 
a. Check that the clevis pin will slide through the 
fork end on the lever and the holes in the mounting 
arms on the quadrant. 
b. Check that the fork end will also slide between 
the arms of the quadrant. 
7. Smear Rocol MTS l000 grease or any suitable 
equivalent onto the bearing surfaces of the selector 



lever fork, the inside of ?he Supporting arms, and the that the lever will return easily underthe foad of the 
clevis pin. spring. 
8. Loosely M the selector lever thmugh the gate 9. Secure the gate assembly to the underside of the 
assembly. Then, Locate the fork and spring between base unit with the two setscrews. Check that when the 
the  support arms. position of the lever is controlled by the detents, it 

Fitthe clevis pin and secure with the circlip. Cheek lines up with the profile of the gate assembly and that 

I 

Fig. N4-3 Gear range selector. direetion indicator, washiwipe units, upper and lower cowlings 



plug. will indicate when a correct setting has been 
achieved. 

Gear range selector unit - To At 
Fit the selector unit by reversing the procedure given 
for removal noting thefollowing. 
1. Ensure that the positioning dowel in the quadrant 
lowtes into the steering column. Also, thatthe two 
setscrews which secure the quadrant assembly to the 
column, passing through the clamping bracket and 
into the quadrant, are fitted with spring washers. 
2. Take -re when tightening the cowling retaining 
screws as the unit, being made of plastic, will crack if 
overstressed. 

Fig. W Quadrant to reeking arm assembly 
1 Gear selector quadrant 
2 Tension spring - rocking arm (2) 
3 Roller 
4 Rocking arm 
5 Base unit 

the extreme positions of the lever are limited by the 
gate. 
10. Fit the gear range selector loom/insulating plate 
by screwing it to the underside of the quadrant 
assembly. 

When the unit is secured, check that the inside 
leg of the moving contact is positioned centra I ly 
across the supply contact and that the pressure is 
correct when a piece of 0,025 mm (0.001 in1 carbon 
paper is 'nipped' between the contacts. Atthe 
extremities of its travel the hemispherical head must 
still touch the supply contact. This adjustment k most 
imporfant, to ensure accuratespring weight during 
travel of the moving contact. 
t 1. Each selection should then be made in turn, 
checking that the outside leg on the moving contact 
lines up correctly with each of the feed contacts. 
12, Press the plastic filter cap over the bulb. Frt the 
indicator scale overthe support bracket and secure 
with two self-tapping screws. The scale should drop 
onto the bracket and its lip must not be forced down. 
Connect the wire to the indicator bulb Lucar 
connector. 
13. Feed the pointer underthe indicator scale. Then, 
with intermediate (I) range sefected, secure in position 
with a single screw and any original washers. Care 
must be taken not to mark either the pointer or 
indicator scale. 
14. Checkto ensure thatthe pointer is positioned 
correctly over the full gear range. 
15. Fit the neutral start micro-switch loosely to the 
mounting plate and then fit it to the quadrant. 
16. With the seiectorquadrant set in the neutral (NI 
position, adjust the micro-switch roller to the peak of 
the cam. This setting should automaticalty fix the park 
(PI position. 

A battery powered test box, operating a buzzer or 
lamp, attached to themicro-switch connections in the 



Section N5 

Steering column 

Steering column -To remove 
1. Remove the lower trim panel as described in 
Chapter S. 
2. Remove the steering wheel, cowling, gear range 
selector lever, and direction indicator assembly as 
described in Section N4. 
3. Slacken t h e m  capscrewsfrom the steering 
column upper mounting. Hold the tapping plate and 
washers, and then remove the capserews. Collect the 
distance pieces, washers, etc.,from the upper 
mounting. 
4. Remove the two bolts which secure the steering 
column link to the lower steering unit linkage (see fig. 
N5-1). 
Note Care must be taken not to use any impact force 

nearto the steering rack unit, otherwise 
irreparable damage will result. 

5. Remove the large circlip and washerfrom the 
engine compartment side of the toeboard (see fig. 
N5-3). 
6. Disconnect both the horn (screw cap) and earth 
(Lucar) connectionsfrom the steering column. 
7. From inside the car, supportthe column and 
remove the single capscrew from the lower column 
mounting. Retain the capscrew, washers, etc., but 
discard the nut. 
8. With care, withdraw the steering column from 
the toeboard rubber grommet. fig. N5-2 Steering column in position 

Remove and discard the rubber grommet. l Lower mounting point 
9. Inspect all components for wear or damage. 2 Upper mounting point 

Fig. N5-1 Steering column link to  linkage arm 
1 Linkagearm 
2 Steering column link 
3 Securing nutsand bolts 
4 Washer-toeboard 

Fig. N5-3 Toebeard fixing 
1 Circlip 
2 Washer 
3 Soft rubber washer 
4 Bulkhead grommet 
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Steering column -Torn (see figs. N 5-3 and N W }  
Fit the steering column by reversing rhe procedure 
given for removal, noting the following. 
1. Always fit a new rubber grommet and soft rubber 
washerto the toeboard aperhrre. 
2. Ensure that when replacing the two upper 
capscrews, the spigot rubbers and inner spacer tube 
are not disturbed. Torque tighten to thefigures quoted 
in Section N8. 
3. On 1989 model year four door cars, an adjustable 

lower mounting may befitted tothe lower column 
suppan bracket (seefig. N5-2, inset). Adjust if 
necessary. 
4. Fit a new nut to the lower mounting assembly. 
Torquetighten tothe figures quoted in Section N8. 

Stwring link-To remove and dismantle 
(seefigs, N5-l and N55) 
The lower link unit comprises of an upper safety stalk. 
a bonded coupling, and a shaftwith a universal joint at 

Fig. N5-4 
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Column mounting points 
Outer tube 
Column mounting attachment 
Captive altoy washers (21 
Bulkhead support 
Tapped plate 
Flanged bush {Rubber) 
Distance tube 
Plain washer 

9 Lower flange 
10 Captive alloy washer 
11 Plain washer 
12 Distance tube 
13 Bulkhead support and welded bush 
14 Flanged bush (Rubber) 
35 Plain washer 



the upperend and splinesatthe towerend. The shaft 
connects to a lower universal joint, which in turn is 
secured tothe pinion valveof the steering rack unit. 
Note Do not use any impact force to remwe a joint on 

or neartothe steering unit, otherwise 
irreparabledamagetothe unit wilt result. 

1. Disconnect the battery. 
2. Chock the rearwheels. 
3. Remove thetwo bolts securing thesteering 
column Iinkto the steering unit linkagearm. 
4. Slacken and remove the pinch bolt securingthe 
linkage arm onto the rack pinion. 
5. Carefully remove the steering linkagefrom the 
pinion splines. 

Cars not fitted with 'one-piece'lower linkage 
assembly 
6. Remove the heatshields from the linkage, and 
inspect bath the universal and bonded couplings. 
7. Unscrew and remove the setscrews from the 
splined shaft coupling Range. Removethe shaft, 
8. Remove the safety stalk from the bonded 
coupling. 
9. Remove the pinch bolt which secures the lower 
universal coupling tothe splined shaft. Remove the 
coupling from theshak 
10. Inspect the safety stalk, splines, bonded coupling, 
universat couplings, and screwthreadsfor wear. 

Replace any damaged components. 

Cars fitted with 'oncpieee' lower linkage assembly 
The lower steering unit linkage is a 'one-piece' 
assembly and cannot h dismantled. Themfore, if a 
fault is suspec?ed,the complete assembly must be 
replaced. 

Steering link- To assembleand fit 
{see figs. N5-1, N5-5, N56, and N5-7) 
Cars notfmed with 'one-piece' lower linkage assembly 
1. Fit the linkage arm to the bonded coupling. 
2. Fit the safety stark to the coupling. Line up the 
holes in the universal coupling flange with the safety 
stalk and coupling. fit thetwo inserts intothe universal 
coupling flange and securethe assembly using the 
setscrews, washers, and nuts. Torque tighten to the 
figures quoted in Section N8. 
3. Fit the lower universal coupling tothe splined 
shaft, ensuring that the flat on the splined end is in the 
correct relationship to the pinch bolt. Fitthe pinch bolt, 
washerrand nut. 
4. Fit both heatshietds. 

AI t cars 
5. Ensure that the road wheels are in the straight 
ahead position. Using either centring plug RH 91 19or 
RH 12123 (as applicable), ensure that the steering rack 
is positioned centrally to the blanking plug hole. 
6. Replacethe blanking plug. 
7. Ensure that the steering column link joint face is 
facing downwards. 
8.   it the steering wheel onto the splines (if 
removed1,giving the nearest straight ahead position. 
Adjustto give the correct position by turning the wheel 
slightly (if necessary). 

Fig. N5-5 
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2 
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Column to steering unit linkage 
Heatshield 
Safety stalk 
Bonded coupling 
Heatshield 
Spline 
Pinch bolt 
Adjustable spline 

9. Align thecolumn link face to the lower linkage 
arm face {see fig. N5-7). Fit the splined coupling onto 
the pinion box spline. Ensurethat on ?989modsl year 
cars the pinch bott aligns with the flat on the spline. 
Fitthe pinch bolt, washers, and castellated nut; lightly 
tighten the nut. 
10. Ensure that the two joint faces of the connecting 
links are parallel to each other. Any further adjustment 
must be made by repeating Operations 8 and 9. 
t l. Fit thetwo 'fitted' bolts intothe underside ofthe 
steering column linkage {see fig. MS-l l. 
Note On cars not f i e d  with a 'one-piece' lower 

linkage,fit a nut only to the lower bolt (adjacent 
to the bonded coupling), and a nut and washer 
to the upper bolt (adjacentto the toeboard). 

On cars fmed with a 'one-piece'linkage, fm 
nuts and washersto both bob. 

Torque tighten to thefiguresquoted in Section N8. 
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12. h 1- mod4 year cnis not fitted with a 'one- 
piece'lower linkage, set the lower linkage couplingto 
the rack pinion, by lining up theshoulder of the lower 
yoke with the top ofthe pinion shaft (seefig. fl56, Al. 
Then, check to ensure that a gap of at lesst0,50 mm 
(0.020 in) exists between the Lower coupling shaft and 
the universal joint spider (see fig. N5-6, B).Adjust on 
the rack pinion shaft, if necessary. 

Note It is importantthat neitherthe pinion shaft or 
lower coupling shaft conractthe universal joint 
spider. 

Toquetighten the lower pinch bolts and 
castellated nuts to the figures quoted in Section N8, 
utilizing thetorque allowance toallow the fitting and 
securing of the new split pins. 
t 3. On 1989 model year wrs f i t i d  with a 'one-pie' 
lower linkage,set the lower linkagecoupling to the 
rack pinion using tool RH 12122 asfoltows. 
a. Slide the lower yoke fully down on the rackinput 
shaft spline. 
b. Insert tool RH 12122 between the two pivots as 
shown in figure N5-7. 
c. Slide the lower yoke up the input shaft until the 
tool is 'pinched' between the two pivots. 
d. Tighten the lower pinch bolt. 
e. Removethetool RH 12122. 
f. Checkto ensurethat a gap of at least 0.50 mm 
(0.020 in) exists between the top ofthe pinion input 
shaft andthe tower pivotshaft (see fig. N5-7, A). 
g. Torquetighten the pinch bolttothe figuresquoted 
in Section N8, utilizing thetorqueallowance to allow 
thefming and securing of a new split pin. 

All cars 
14. Fit and torque tighten the steering wheel to 
column nut, to between 34 Nrn and 38 Nm (3,5 kgf m 
and 3,8 kgf m; 25 Ibf ft and 28 Ibf ftl. 

Fig. N56 Columnto -ring unit linkage I7989 
model year ears not fitted with 'one-pi-' 
lower linkage) 

Fig. M5-7 Column to steering unit linkage (1989 
model year cars fitted with 'one-piece' 
rower linkage) 



Section N6 

Steering linkage 

Introduction 
The tract rod assemblies incorporate maintenance 
free ball joints, which are lubricated and sealed for life 
during manufacture. Therefore, if either of the ball 
joints is worn, the complete track rod has to be fitted. 

The track rods which are 'handed' should be fitted 
with the adjusters inboard, theclsmp bolts tothe front 
of the car, and the bolt head uppermost (see fig. N6-1, 
inset B). 

f rack rods - To renew 
1. Drive the car onto a ramp. Chock the rear road 
wheels. 
2. Remove fuse A6 from fuse panel F2 on the main 
fuseboard. Then, raise the ramp to a convenient 
working height. 
3. Remove the split pin and castellated nut from the 
inner and outer track rod ends. 
4. With the engine running, turn the steering to full 
lock. Switch off the engine and release the inner ball- 

pin from its taper using tool RH 9710. 
With the engine running, turn the steering to the 

opposite full lock. Switch ofF the engine and release 
the remaining inner ball-pin, again using tool RH 9710. 

Withdraw the ball-pinlsl from the inner ball joint 
bracket. 
5. Support the track rod assembly. Using toot 
RH 9710, release the outer ball-pink.) from its taper. 
6. Remove the track rods from beneath the car. 
7. Inspect the track rod assembly and associated 
componentsfor wear or damage. 
8. Replace any components, if necessary. 
9. Clean the tapers of the side steering levers, inner 
ball joint bracket, and ball-pin joints. 
10. Reverse the procedure for assembly. Torque 
tighten the nuts to the figures quoted in Section N8. 

inner ball joint bracket-To renew 
1. Drive the car onto a ramp. Chock the rear road 
wheels. 

Fig. N6-1 Steering linkage 



2. Disconnect the battery. Then, raisethe ramp to a 
convenient working height. 
3. Straighten the tab-washertangs. Remove the 
bolts holding the inner ball joint bracketto the steering 
rack. When removing the bob, care must betaken not 
to disturb the steering rackcentre blockoil seal. 
4. Supportthe track rods either side of the inner ball 
joint bracket. Remove the split pin and castellated nut 
from the inner ball-pin assemblies. 
S. Release the ball-pin from its taper using too1 
RH 9710. 
6. Reversethe procedure for assembly, ensuring 
that a newtab-washer is fitted. 

Torque tighten the nuts and bob to the figures 
quoted in Section N8. 

Side steering levers - To renew 
1, Drive the car onto a tamp. Chock the rear road 
wheels. 
2. Disconnectthe battery. Then, raisethe ramptos 
convenient working height. 
3. Carefully removethe hydraulic pipemounting 
bracket from the side steering leverls) and ease away 
from the working area. 
4. Removethe split pin andcastellated nut from the 
outer ball-pin assemblies. 
5. Supportthe track rod(s1. 
6. Release the ball-pin from itstaper using tool 
RH 971 0. Wihdrawthe ball-pin from the sidesteering 
lever. 
7. Straighten the tab-washertangs. Remove the 
bolts holding the side steering levers to the stub axle. 
8. Reverse the procedure for assembly, ensuring 
that a new tab-washer isfmed. Torque tighten the nuts 
and boltsto the figures quoted in Section N8. 

Front w M  'toein'- To adjust 
1. Ensure the car is on a leve! surFace and set the 
steering wheel in the straight ahead position. 
2. Remove fuse A6from fuse panel F2 on the main 
fuseboard. 
3. Fit suitable checking equipmentto the front 
wheels and checkthe 'toe-in' in accordance with the 
equipment manufacturer's instructions. 

Toe-in'setting 12'f 5'. 
If electronic checking equipment is not available, 

proceed as follows. 
4. Move the carforward half a revolution of the toad 
wheels. 
Note Moving the car rearwards will give an incorrect 

reading. 
5. Using optical equipment take a reading. 
6. Movethe carforward afurther half a revolution of 
the road wheels. Takea second reading using the 
optical equipment. 
7. Taking the average of the two readings, will 
determine the 'toe-in' figure. 
8. If a correction to the setting is required, slacken 
the two pinch bolts securing thetrack rod adjusters. 
Turn the adjusters to bring the wheels into the straigllt 
ahead Itero'toein') position. 
9. Turn the adjusters by equal amounts on each side 

ofthe carto give an overall 'toe-in' range of 12' &S, 
with the ear in a 'level1edrconditi0n (see Chapter G). 
10- Tighten ~e adjuster pinch bolts and again check 
the *toein' as described in Operations4 to 7inclusive. 
11. Finally, torquetighten the pinch boltsto the 
figures quoted in Section NB. Usethe torque tolerance 
to enable new split pins to be fitted. 



Section N7 

Fault diagnosis 

Symptoms Possible cause A e t h  
Steering pump and reservoir 
Hydraulic fluid leaks 1. filler cap seal leaking due to l. Check oi t level and top-up if 

fluid levet too high, or air in fluid. required. Bleed system of air by 
operating steering {engine 
running). Examine cap for damage 
or distortion. 

2. Faulty hose connections andlor 2. Renew hoses. 
perforated rubber. 

3. Ftcw control valve outlet '0' ring, 3. Renew ' 0  rings as necessary. 
or pressure platelend plate '0' 
rings ieaki ng. 

4. Steering pump bearing oil seal 4. Renew seal. Examine shaft for 
leaking. wear or damage. 

5. Resewoir fil ter cap seal 5. Renew seal. 
damaged. 

Momentary increase in effort 1. Low fluid level in resewoir. 7 .  Check fluid level. Examine system 
when turning wheel quickly for leaks. Top-up if required. 

2. Pump drive belts slipping. 2. Adjust pump drive belts. Renew 
belts if necessary. 

3. Heavy internal fluid leak. 3. Check pump outlet pressure. If 
pressure is low, renew combi ned 
flow controllrelief valve. If pressure 

4. Aerated fluid. 

remains low, check system for 
internal teak by dismantling the 
steering unit. 

4. Renew fluid or allow system to 
stand for at least one hour. 

- 

Noisy system 7. Low fluid level. 1. Check for leaks. Fill the system 
with the approved fluid and bleed 
by operating the steering (engine 
running). 

2. Loose drive belts. 2. Adjust drive betts. Renew belts if 
necessary. 

3. Excessive back pressure due to 3. Locate restriction and correct 
partially blocked pipes or as necessary. 
resistance to steering gear 
movement. 

4. Faulty Ruid cooler. 4. Renew cooler. 
5. Defective flow control valve. 5. Renew va he. 
6. Scored pressure plate. 6. Lap to remove light scoring. Renew 

heavily scored components. 
7. Vanes incorrectly frtted. 7. Fit vanes correctly, radiused ends 

to pump ring. 
8. Vanes sticking in rotor slors. 8. Free vanes by removing burrs, 

foreign matter, etc. 
9. Extreme wear on pump ring. 9. Renew pump ring, rotor, and 

vanes. 
10. Face of thrust plate scored. 10. Lapto remove light scoring. 

Renew rotor, vanes, and pump ring 
if rotor is heavily scored. 

1 1. Scored rotor. 11. Lap to remove light scoring. Renew 

12. Aerated fluid. 
heavily scored components. 

12. Change fluid.or allow system 
to  stand for at least one hour. 

. . 

6/87 TSD 4700 



Possible cause Acdon Symptoms 
Steering 
Car pulls to one side 

Heavy steeri ng 

1. Front end geometry incorrect. 1. Check steering geometry. 
2. Pump drive belts slipping. 2. Adjust drive belts. Renew belts 

if necessary. 
3. Flow control valve sticking. 3. Examine flow control valve. Renew 

valve if necessary. 

1. Incoirect tyre pressures. 
2. Tyre pull. 
3. Loose pump drive belts. 

4. Low fluid level in reservoir. 

5. Insufficientfluid pressure. 
6. Faulty or obstructed Row control 

valve. 
7. Incorrect front wheel alignment 

(toe-in). 
8. Incorrect caster andlor amber 

angle. 
9. Distorted flexible coupling or 

defective universa I joint (lower 
steering column). 

10. Triangle levers misaligned. 
11. Front sub-frame distorted. 

12. Kinksin hoses. 
13. Obstruction in hose. inner 

casing of hose swollen, caused 
by overheated or wrong fluid. 

14. Pressure loss in rack and 
pinion unit caused by worn P TF E 
seals and scored bores. 

15. Leakage at pinion valve. 

1. Check and correct tyre pressures. 
2. Check by fitting different tyres. 
3. Adjust drive belts. Renew belts 

if necessary. 
4. Examine system for leaks. Top-U p 

if required, 
5. Checkthe pump outlet pressure. 
6. Check and replace if necessary. 

7. Check and adjust if necessary. 

8. Cheekand adjust if necessary. 

9. Examine and renew if necessary. 

10. Check caster and camber angles. 
l 1. Check sub-frame for correct 

alignment. Correct or renew if 
necessary. 

12. Ensure correct run of hoses. 
13. Renewhose. . 

14. Overhaul unit. 

IS. Overhaul unit. 

Steering wheel 
Excessive play at the 1. 
steering wheel 

2. 

Steering wheel securing nut 
loose. 
Excessive play in the steering 
linkage. 
Insufficient pre-load. 
Defective bonded coupling. 
Worn universal joints in lower 
linkage. 
Front wheel bearings incorrectly 
adjusted or worn. 

1. Eghten nut. 

2. Adjust steering linkage or 
renew parts if reqbired. 

3. Strip and rebuild steering unit. 
4. Renew coupling, 
5. Renew joints. 

6. Adjust bearings or renew if 
necessary. 

Rack and pinion unit 
Oil leak from centre linkage 1. Convoluted seal clips louse. 1. Tighten clips. 

2. Damaged convoluted rubber 2. Renew rubber boot(s1. 
bootk). 

3. Defective centre seal. 3. Fit a new seal. 

Hydraulic fluid leaksfrom 1. Loose hose connections or 1. Tighten hose connections. If 
hose connections and pipe damaged '0' rings. tightening fails to cure the leak,: 
unions examine hoses for cracks or 

damage. Renew '0' rings or hoses 
if necessary. 



Section N8 

Special torque tightening figures 

Lntroduetion Components used during manufacture ofthe 
This chapter containsthe special torquetightening vehicle have differentthread formations (metric, UNF, 
figures applicableto Chapter N. UNC, etcl. Therefore, when fitting nuts, bolts, and 

For standard torque tightening figures referto setscrews, it is important to ensure that the correct 
Chapter P. type and sizeaf tttreadformation is used. 

Seaion NZ Ref. Component Nm k d m  lbf ft 

1 Steering rack to pinion valve 
pipe assemblies-male nut 23-27 2,42,7 17-20 

2 Pinion valve housing- 
retaining nuts/setscrews 20-25 20-2.5 15-18 

housing - male nut 28-40 2,8-4,1 20-30 

4 Anti-jogglevalve assembly 
-housing 2#0 2.8-41 20-30 

Pinion valve housing 
-male nut 

Rack centring 
-blanking plug 

Rack slipper cover plate- 
setscrews (1989 model year) 

Steering rack- banjo bolts 
(1989 model year) 

9 Inner ball join1 bracket- 
setscrew 38-40 

10 Steering rack mounting - 
setscrew 57-61 

1 1 Steering rack -end plug 73-80 

12 Steering rack- lock-nut 47-54 

TSD 4700 
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Section N3 

13 Steering pump pressure 
pipe- union 2840 2.8-4.1 

74 Control valve outlet adapter 50-75 5.1-7,6 

Seen NQ 

15 Steering wheel- nut 

Section N5 

18 Steering column mounting 
-AI ten capscrew i9-32 2.3-3.3 



Section N5 (wntinusd) Ref. Component Nm kgfm lbf ft 

17 Bonded coupling to lower 
iink-setscrew 22-24 2,2-2.4 16-18 

18 lnput shaft- adjusting 
spline pinch bolt 1 5-20 15-2.0 11-1 5 

19 Heatshield to rubber 
coupling - lock-nut 18-20 1 ,S-2,0 73-15 

20 Lowercoupling to rack 
-pinch bolt (pre 1989 
model year) 1 5-20 1.5-2,O 11-15 

Lower eoupIing to rack 
-pinch bolt (1989 model 
year) 

21 lnput shaft to bonded 
coupling-nut 22-24 2,2-2,4 16-18 

Z Steering column linkage 
-fitted bolts 22-24 2,2-2,4 16-18 

Track rod clamping - 
castellated nut 

Track rod ball-pin- 
castellated nut 60 6,1 44 

(Then align split pin holes) 



Section N9 

Steering racks 
Retrospective fitting of the type Tied to 1989 model year cars onto pre l 989 model year cars 

The type of stewing rack f i  to 1989 model year 
cars can also be fitted to pre 1989 model year cars, 
using a special adapter kit The parts affected are the 
steering rack and the lower steering d u m n  linkage. 

Reference must also be made to TSD 4736, 
Product Support information N3 and the Parts micm 
fiche. 

Prooedun, 
1. Remove the existing rack and lower steering ,. 

column linkage as described in the relevant sections of 
this manual. 
2. Connect the new rower steering d u m n  linkage to 
the steering column by means of the fmed bolts 
providd in the kit 
Note On cars not fitted with a 'one piece' lower 

linkage, fit a nut only to the lower bolt (adjacent 
to the bonded wupling]. and a nut and washer 
to the upper bolt (adjacent to the toeboard). 

On cars fitted with a 'onepiece' linkage, fit 
nuts and washers to both bolts 

3. Fit all setscrews and washers provided for the 
adapter blocks into position, in preparation for fitting 
the rack fit the adapter blocks loosely to the sub- 
frame (see fig. N9-1). 
4. Ensure that the rack is positioned centrafry and fit 
the centralizing tool RH 121 23. 
5. Fit the rack to the adapter blocks and support it 
loosely an the setscrews. 
6. Cemnrlhe the steering wheel and position the 

~ i g .  N9-1 Modified arrangement - adapter blocks 
to subframe 

lower steering column linkage onto the rack spfines 
Ensure ahat the flat on the splines aligns with the 
pinch bolt of the lower linkage. Remove the centring 
tool RH 12123. 
7. Toque tighten at! the setscrews securing the rack 
to the subframe, using the special spanner RH 12 1 28 
and torque wranch extensions RH 121 24 and 
RH 121 25 as necessary. Refer to Section N8 for the 
torque tightening figures. 
8. Adjust the h e r  steering column linkage as 
described in Section N5. 
9. Connect all ancillaries and adjust the steering 
wheel position if necessary. 
Note A clearance of 9 mm (0.350 in) minimum must 

exist between the top of the track rod ends and 
the underside of the engine sump If insufficient 
clearance exists, use the packing piece provided 
in the kit under the front engine mount Check 
the clearance again after Wing the packing 
piece. 

4/89 , TSD 4700 



Section N 1 0 

Workshop tools 

Rack and pinion unit 
RH 91 12 Sizing tool (small) -PTFE scarf 

jointed bearing .. 

RH 91 13 Sizing tool (medium)-FTFE scarf 
jointed bearing 

RH 91 14 Sizing tool (large)-FIFE scarf 
jointed bearing 

RH 91 17 Applicator-PTR ringsand lower 
seal. pinion valve 

RH 91 18 Sizing tool-PTFE rings, pinion valve 

RH9119 Screwed location plug - Rack 
centring (pre t989 model year) 

RH 9120 Spfine cover- Input shaft, upperand 
lower oil seals 

RH 9121 Appficator- Input shaft, lower oil seal 
into carrier 

RH 9122 Torque wrench extension - Steering 
rackanchorage (pre 1989 model year) 

RH 91 23 Torque arm -Checking pinion valve 
ball race pre-load; use with a spring 
balance (pm 1989 model year) 

RH 91 25 Spanner {open ended}-Torque 
wrench, rack lock-nut 

RH 72122 Setting tuol -'One-piece' lower 
linkage (1989 model year) 

RH 12123 Screwed location plug-Rack 
centring ('l 989 model year) 

RH 1212415 Torque wrench extensions-Steering 
rackanchorages 11989 model year) 

RH 1 2 1 28 Spanner - Steering rack anchorages 
(1 989 model year rack to pre 1989 
model year cars) 

RH '12212 Clip pliers-Convolutedseals 
(1989 model year1 

RH 1221 3 Removal tool - Fixed bearing carrier, 
rack bar 

RH 'l 2214 Fitting tod  - Piston seals, rack bar 

Steering pump 
RH9106 Fitting and extraction tool - Pulley 

Steering linkage 
RH 971 0 Ball-pin taper breaker -Inner and 

outer ball-pins 

.- 
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