
WOClKSnOP MANUAL -m 

Steering system 

SKtlan 
NI Rack and pinion unit 
NZ Stesringpump 
M Shmg w h d  and gear nnge #l-r unit 
N4 Steeringwlumn 
N5 Steering l inkagu 
N6 Fault diagnosis 
N7 S w i a l  mrque tightening figures 
N8 Workshop tools 



Issue record sheet 1 
April 1982 

The da- quoted M o w  refer to thr i m e  da- of 
individual pages within this &mar. 

t -81 M 8 1  N w 8 1  Nw81 Feb82 Jan82 Fsb82 AprS2  
1 

2 W 8 1  -81 NW 81 Nw81 Feb82 Jan 02 Feb82 
3 Oct81 M 8 1  Nov81 NW 81 Feb82 Feb 82 
4 Oet81 Navel N w 8 l  feb8Z Feb 82 
5 0x81 h 8 1  
6 Octal h 8 1  
7 Oct81 h 8 t  
8 m81 
9 Oct 81 

1 Q 
11 

N8 1 N5 
L 

M m  
P a p  No* 

L 

N2 U1 A16 N3 N7 N4 



WORKSHOP MANUAL Smion N l 

Rack and pinion unit 

t rrtrodumion 
The steering unit is a rack and pinion power misted 
mechanism with centre connection to sol id bar eack 
rods. Toein Ean be set  by the movement of an inter- 
mediate adjuster linking the track rod inner and outer 
components. An anti joggle valve is fitted into the 
hydraulic pressure line, located in the spaol valve housing, 
to minimisa ariy feedback to the steering wheel caused by 
road irregularities. 

When assernbIing a neering unit. it must be noted 

that the main tube and end cap on thg pinion box side 
of the unit are not interchangeable with similar 
components fitted to cars built m earlier rps~ifications. 
1 ha mering rack is find with internal l& rtopr. 
To overhaul the rack and pinion assembly, the 

following kit of parts are available. 

Spool valve renewal kit 

Rack overhaul kit 

BeIlowr replacement kit 

Fig. NI-1 S d r r g  unit mntd in tub* 
1 lmwmsdittr link 6 Tnck rod ldjumr 
2 S p d  wlva and pinion 7 lnnarbrlljoirnbndcst 
3 Convolutsdds B Csntmtubsrndd 
4 Stnerirrg to m b - h e  rtclchrnam 9 Trrdrdadjustar 
5 Sid*s&mriqtww tO Stewing to sub-frmm .ttrehmmt 



Power as§- 
Pressure is applied to the -ring rysem rack in vawing 
degrees to  provide assinancs to the fleering wheel, 
dependent on t h e  effort rewired to moue the road 
wheels. 

The amount of assirram is controlled by the 
passage or rwtriction of oil through a series of ports in 
the uppar half of the pinion box. This creates a presun 
differential across the rack. proportional to the load 
applied at the steering wheel. 

The system operates by causing a small torsion bar 
to mist, immediately the steering wheel is m o d ,  
rotating the mncentric valw componcntr t o  provide the 
pressure differential requird, A 'fail safe' devim prevents 
the torsion bar from being werstressd by limiting the 
number of degrees through which it can twist. 
Impomnt 
The steering unit must be handled with exceptional are. 
Avoid impact loads on the input shaft, the centre off-take 
and damage to t h e  convolotd seals which could causa 

Spod d r e  8nd pinion busing 
Bolt - lower link to spiina 
Valve and pinkin Wft 
H d i d d  
Hydmlk feud pipswork 
Fluid feed to d of rsdt 
Amijoggla vdve adapter 
Hydraulic m m  pipwork 
Fluid feed m ,d of rack 
*l a m c h a n t  dip 
Convolutd -er# d 

premaarre failure of the unit. 
Do not disturb the end plug or lacking nut whilst 

the rack and pinion unit is fittsd into the car. 
All threads on rhe rack a m b l y  am meoic, except 

for the mounting botB to the subframe and the lower 
steering column linkage, *ere are unified. 

Rack and pinion unit -- To remove from the subframe 
1. Place the car on a ramp and raise to a convenient 
working height. Chwk the road wheels. - 
2. Dimnneet the bartery. Remove the gear range 
selector thermal wtout {see Chapter M). 
3. Remove the high prerwre feed and low p r w m  
unions feeding the external pipework ima the spool valve 
housing. Drain the system using drip trays. 

Fit caps to prevent the ingress of dirt (see fig. N 1-21 
4. Remove the split pin, wellated not and bolt 
holding the steering pinion box spline (see fig. NI-2). 
5. Straighten the tab-washet, unscrew and remove the 
bolts holding the inner bail joint bracket to the steering 
unit centre position. When removing the bolts care must 
k taken not to disturb the seering unit centre block oil 
seal (see fig. N 1 -1 0). 
6. Support the rack and pinion unit, then remove the 
setscrew attaching t he  unit to the sub-frame braekeo. 
Collect and retain the tapping Mocks and washers. 
7. Lower the unit from beneath the suspnsion, care- 
fully extracting the input shah from the towar crrlurnn 
assembly. 
Warning 
00 not mike this unit with 8 hammer; any dam* tould 
k dangerous. 
8. Examine the convoluted a l s  for deteriuration and 
for leaks of lubricating oil a t  the centre block oil seal. 

Repl~ament of eanrdutsd sad# fig. NI 41 
I f  when a convoluted seal i s  removed due to splitr andlor 
leakage, there is evidencei of the ingress of watar ad/or 
mad dirt, a complete rtripdowo, clean and inspection 
should be made of the unit. 
1. Position drip trays under the ends and cantre 
sections of the unit \ 

2. At the end of the unit opposite to the pinion box 
housing, carefully m o v e  t h e  hydraulic pipe union 
3. Gripthe bracketattherameend i n a v i e ~  Unscraw 
and remove t h e  blanking plug from the e d  of the rack 
tube and withdraw the outer tube from t h m  brsket 
Collect the dismantled parts and ewer with a clean clatfr. 
D i ~ a r d  the '0' rings from the Mankiq plug and braekat 

If it is only nsassary to rqlwe the convoluted ss41 

at the dimmtld end of the unit, h a t e  will be m nssd 
to disturb the centre Moek and oil -1. However, if 
both mnvolutad ssals am to k maved,  the c a m 1  
#& and ssll must be m o v d  as darcriimd in the 
foilowing opsrltionr 
4. Unrcraw a r  capscrew holding the centnl Mo~k  in 
position apinst the rack W, withdraw the #odr and oU 
d. Protm the components by covering with a dsrn 
do* 
5. Slldran the ring clips min ing  xrnwr that aeun 
the c o n ~ d u t d  &S in pasition. 

Ramme the ring clips, seals and c d  tube. 
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The rpseer tube must be covered to prarent the ingress 
of dirt 
6. Turn the unit over with the stot facing downwards 
to enable the lubricating oil to drain from the unit into 
a suitabl a tray. 
7. Fit n m  cornolutd seals, dipping me% to t h ~  
pinion k x ,  wter tube a d  the  central $pacer tube. 

To amble -ice inspection checks an zhe tightness 
of the clips when the unit i s  fitted to the vehicle, 
ensur+ that the Percw heads of all the r&ainiq clips face 
downwards and towards the rear of the rxk .  

Lift the unit higher a t  the dismantled end and pour 
0,057 litre (0.1 Imp pt 0.1 2 US pt 1 of new approved 
lubricating oil (sec Chapter D) through !he slot in the 
centrat rpaeer tuba. 
8. Fit the centre b lde  using tfie flexible bonding 
agent Silartic 732 RTV sealant on the mating surfaces 
of the seal. to ensure a leak free joint 
9. Fit a new '0' ring and position the support bracket 
onto t h e  outer tubc Fit the blanking plug with a new 
'0' ring and wrefully m e w  into position. 
Note 
To ensure a rcaxrnable control on the parallelism of the 
WO rurpension mounting bracket faces, place the 
assembled unit with tbe bracket faces downwards onto a 
arrfaee table or a mitable f i a t  fixture plate. 
10. Lightly clamp t h e  two mounting brackws of the 
unit onto the flat surface. 
1 l .  Torque tighten the end plug to the f i g u r ~  quoted in 
Seaion N7. 
12. Screw the hydnulk pipe union carefully into the 
end of the blanking plug to form a good seal. Torque 
tighten to ?he figures specified in Section N7. 

Rack and pinion unit -To dismande (sea figr. NI-8 md 
Nl-91 
If the unit has an internal fault which n~essitaw the 
rmwal of the m k ,  dimantling to the stage of with- 
drawing the clrrrtre block should be completed befora 
carrying out the following operations. R m w a l  of the 
centre blwk is dtseribed under the heading Replaeemsnt 
of comolutd seals. Operations 1 to 6 inelusivc 
1. After draining the  lubricating oif, place the unit 
onto two 'Vet' ha@ wooden Mocks. 
2 Remove the ranainiq feed pipe. Blank off the 
hde  in the pinion box and cover. 
3. Mark the drtionship h s e n  the input shah 
spl im and  pinion box hwsiq with the rtmring in the 
might ahead -on. U= 'the erswhd plug to enrurr 
a wrrm ssmng 
4. U m m  rho three nuts, a d  rd- the pinion md 
valve housing -My by gippiq the pinion spiim 
with one hand. a d  kasping the tms halves d the vdva 
-sing tqafhm with the 0th- h a d  With a turning 
m o v m s n t 1 M t h e ~ b l y  urirqtha aid I)#tL 
dmr of the pinion writion (seu fa NI-5). 
5. Rd- the Id-not Urr~am ths mrin ing end 
ap D i M  thr irrtarul Q' ring 
6. Using an -rime &rd rrraod.n d&. crrrfully 
m thrend of the m k  until the P.T.F.E. ring and 
oil s d  lppslr at thr pinion b x  md ot tha unit 
7. Support the ad of the r.ek whits contiming ta 

Fig. NI-3 Steering to sub-frame mounting 
f Subframe bracket 
2 Stearing unit mourning foot 
3 Tapping block 
4 Pinion housing 
5 Track rod adjuster 
6 Hydraulic pipwork 

Fig. Elf4 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Rrmornl of eunrolubrd 4 s  
Centre tube 
seal 
Mwntiq foot 
'0' ring 
Blanking plug 
Fluid fued pipswork 
C a p h d m e k a w  
Cantre Moek 
Shaped -I 



wimdnw it fm the- Ennrre that ttre raek and tube 
do not make centact andor that the P.T.F.E. bearing is 
not dam@ during m o r a l  past the cemre slot and 
pinian opening. 

It is easy to damage a e  internal surface of the tube 
d therefore care must be mken at t h i s  m e .  
8. l nrpect all components irrluding the imernal faees 
of the end caps. oil =Is and P.T.F.E. bearing carrier. 

Fig. N I 6  
1 
2 
3 
4 
5 

. 6 
7 
8 
9 

10 
1 I 
I 2  

Pinion md s p d  valve ramonl 
Plartk dust u p  
End cap l&-nut 
Mourning foot 
Pinion borr 
Pl r r tk  due a p s  
Baaring prdoad him 
Bsrring cur'w 
Comoiutbd d 
S a l  dip 
Pinion p m l d  r h h  

-m prug. 
sppofi 

Wash all matal parb in Ganklenc or an equivalent clwniq 
fluid. 

Pinion and $pod vdre housing m b l y  
T h e  pinion and spool valve housing assembly camprl# 
of the following main servke items. an upper oil -l. 
P.T.F.E. -ling rings, lower oil seal, 1-r oil rsd aniu, 
'0' rings, paper joint warhers, p r d w d  shims and cirelipr. 

Upper oil seal -To rep lm . 
1. Remove the retainiq uppu cirelip and plastic 
asling washer. Carefully l i f i  the housing off the spool 
valve unit ensrrring that the P.T.F.E. rings are not 
damaged. 

Record the number and position of the existing 
paper joint washerr, and the preload shims between 
the ball race carrier and pinian housing. 
2. Carefulty remove the upper oil seal from the 
housing and discard. 
3. Fit a new upper oil seal using applicator tool 
RH 9121.Thisseal hasa prersurelipanda dirt lip. fn 
thttrscav'rty beween the two lips, apply molybdenum 
dihlphide grease. Failure to do t h i s  could result in a 
noisy seal action. 
4. Tightly wrap a single layer of clear adhesive tape 
around tfie spml valve splines. 
5. Carefully fit the spool valve back imo the housing 
ensuring that each P.T.F.E. ring enters the bore 
squardy with no pinching of the edges agaimt the hn. 
Replace the plastic sealing washer and circlip. Do not 
use force m assemble. 

P.T.F.E. waling rings - To replace 
1. R m o v e  the retaining upper cidip and plank 
sealing washer. Carefully l i f t  the  housiq off the spool 
valve unit 
2. Cut into the P.T.F.E. sealing rings with a sharp 
i m m e n t  having a maller dimension than the width of 
the groove. Take care not to damage the finely moehincd 
surface of the spool vatve. Use 'V=* shaped w d e n  
blocks to arpport the end diametsrr during removal of 
the rings. 
3. lnspeet the ring groovas of thr valve pinion. 
4. tmmcrx tfie new P.T.F.E. rings' in warm oil prior 
to fitting onto the applicator RH 91 t 7. Faiture to warm 
up the rings before firtiq could ewm cracking. 
5. Plsce the t a d  wer the input ha f t  rplina and 
adjust until the bottom edge of the rod corresponds 
with the uppu edge of the I o w a  '0' ring grocrva 
6. Slide a P.T.F.E. waling ring into the gcrous. 
7. Adjust the tml to fin tfre rmaindsr of the r i m  
into their m i v s  gmovw 
8. Rmme fhe tlcwue tooi then size tha rings by cam 
fully prming the tool RH 91 18 ovm the riqs m ndu# 
their diameter. 
9. f ighdy wnp a s i d e  layer of etear adhesive mpe 
around the rpod valve spl inus to protat the u r n  and 
lower rsrls whiM rssambliq the pinian a d  spool valw 
harsinp - 
10. Fir the uppar hmll r a a  carrier, tpr- and brtl 
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beari- Loeatc these components by f itrim a nmr 
circlip. 
11. Carefully assemble the pinion and spool valve 
housim, e r e  in place with a m circlip and waling 
wasbar. 

Lower oil d - To replan 
1. Remove the retaining upper circlip and plastic 
seafing wasfier. Carefolly remove the housing off the 
spool valve unit Avoid damage to the P.T.F.E. maIing 
rinqs. 
2. R move the earrier and lower seal from the housing. 
3. P r s  wr the lower oil mal from the carrier. 
4. In@- the carrier for damage, 
5. Press a new oii seal into fitha carrier. Enure that tfrh 
lip face of thescst is uppermost. Fit the carrier into the 
housing, 
6. Tighdy wrap a s i n g l ~  layer of clear adhesive taps 
around the spod valve splints to protm the upper and 
lower seals whilst m b l i n g  the pinion and spool valve 
housing. 
7. F it the upper ball raee carrier, Ipdeers, and ball 
bearings. Locate these components by fitting a new 
circlip. 
8. Carefully a m b l e  the pinion and spool valve 
housing, secure in place with a mw circlip and =ling 
washer. 

Thrust Wl rrcc 
If the spwl valve and pinion unit is dismanded to tfrr 
stage of inspecting the thrust ball racs and it is found 
neces9ry to rsplace arry t h m ~  race components, the 
prrload torque mutc h reset. 

Tht following taMe gives a comrerrion of the spring 
blame r d i n g r  quoted in the text, to a figure for use 
with Nm (Ibf in and kgf m1 torque Iprnner. 

To protect the components wrap clear adhake tape 
over the splim and spool valve rings. 

Spring balance and arm Torque spanner 
kgf Ibf Nm kgfrn I M i n  

l. Fit ball ncs with a y  new c o m p o ~ n a  mquind 
a d  lubricate the assm#y with a light rppiiMion of 
MW approved EP 90 g d e  oil. E m r e  that the oil doas 
mt corrtrmimttthr arm baud by the tlno oil d% 
2 Raplaea the f w w  oil =l arfier as daPcribrd in 
L o w  oii son1 -TO mI- 
3. Ifanswl~roildh.lb#nfmad,firrtplm~ 
--gasket Ornbthafaceofthe lowsr oil sad 
rrrrier. Thm plrcs the wigid W-bf shim plus atu 
dditbd him of at Imst 0,254 mm (0.010 in) thieknra 
mm the m i e r .  

This additiomi shim will effaively rwnwe rny 
bearing prdoad whtn a m b l y  is cmplatsd 

Shims am available in *t following s u s :  
0,063 mm (OR025 in) 
0,127 mm 10.005 in) 
0,254 mm (0.010 in} 
1,270 mm (0.050 in) 
4. Remove the adhesiv~ tspa from the -1 vdw shaft 
only and wipe Ehe -l valve assembly with r dean lint 
fr#t cloth. Lightly lubrkate the qmdvrlve rrtsmbly 
with poww steering fluid. 

Do not fit the lower oil carrier '0' ring 
w e -  

Fig. Nt-6 
1 
2 
3 
4 
5 
6 
7. 
8 
9 

10 
l 1  
12 

Pinion and spod valve unit - % d o i d  rirw 
Spool valve housing 
Spline 
Circlip and plastic wuha 
Liptypa oil d 
Spool vdvr  
P.T.F.E. rinpr (41 
towar oil smt 
Toque am 
Thrun bail raw 
Pinion 
Ball race carrier 
b l o r d  chirn(l) 



S. Carefully fit the wool valve housinq onto the -l 
valve haft. Ensure that sacir P.T.F.E. mlig ring e m  
the bore of the hausing squardy with no pimhing of the 
ring edges. Do not uw fom to ursrnHe. 
6. Li#idy assemMe the hwsing a d  mrriertogstllw 
usiq three nuts and botts then rotate the input shaft 8 

number of turns to reduce initial drag 
7. Grip the mhstmb1y in a soft jawed uke and fit 
the torque a n  m! RH 91 23 to the input shaft ~ p l i ~ .  
8. To meamre the pinion reat drag and spool valve 
friction uze a spring balanee. Note the rwding required 
m rqtate the inplt shaft. This rhwtd be b e e n  0,016 
kgf and 0.08 kgf (0.120 Ibf and 0.60 IbfJ. 

If the reading is above 0,08 kgf (0.60 tbf), bearing 

Fig. NI-7 
1 

' 2  
3 
4 
5 
6 
7 
8 
9 

Antijoggle mire 
High preaufs fluid 
H m i d d  
Spool vllw housing 
AntCjwe valve 
Spod vllwcrrting 

Flap valve 

P i  union 

prdold may still exk and i t  will be nscmry tb fit m 
additional shim. 

If  aftw fitting additional shims to the mrm that no 
bearing pre-load exists, i.e. end-fiaat appearing In the 
spool valve, then some other m r c e  of tightness arcfi as 
i m o r r d y  sized P.T.F.E. rings could be tfig aura 
9. Assemble and test the unit again as d e m i b d  in 
Operations 5 to 8 inclusive, untif a figure within the 
limits quoted in Operation 8 have been #hieved. 
10. Dianands the spool valve housing thin. reduce the 
shims by one 0.063 mm (0.0025 in1 shim 

Chsk that a spring blame reading of 0,510 kgf 
l t.125 Ibf) is required m rorate ohe *aft. I f  this reading 
is not obtained reduce the shims (one at  a tirnef umil 
the correct reading is achieved. 
lmpomnt 
Ensure that this pracedure is carried out carredy 
athewise excessive preload can damage the bearing 
parts. 
1 1. Remwe the spool valve housing to fit an '0' ring 
into the lower oil seal carrier. 

E m r e  that paper gaskm are in good condition and 
fitted at the top and bottom of the shim stack. 
12, Lubrieare the spool valve and pinion seals with 
steering fluid and the upper oil seal with a light coating 
of rnotybdenurn dirutphide greau. 
13. Carefully a m b l e  rfir spool valve housing. 
14. Ensure new paper gaskets are fined to the underside 
of the ball race carrier and to ohe naring r x k  pinion 
housing face. 
15. Fit the origiml number of shims a d  canfully fit 
the complete spool valve a m b l y  imo the pinion 
housing. 
16. Errnrra that the hydraulic pipe connections of the 
spool valve hwsing are in h e  correct rdativr position. - 

17. The correlation mark on the input shaft should 
align with h e  mark on the spml valve housing when the 
assembly is fully engagd with the rsck in the central 
position. 
18. Torque tighten the retaining nuts to the figures 
quoted in Seetion N7. 
19. Replace any rack lubrbting oil (EP 90 grade), that 
may have been lost during dismantling, up to the total 
amount of 0,057 titre (0.1 Imp p t  0.12 US ptj. 

Anti-joggfc rdn (sac fig. N 1-71 
1. With the stewing dismantled r m w e  the anti-joggle 
valva 
2. Check that the wring and flap are fumioning 
corrsctly by pressing a probe carfilly onto the top of 
the flap to enarra that adequate compression of the 
m b t y  oe~urs and the flap s m s  c a d y .  
3. Wash wt the assembly in Genklbnr or an equivtlm 
cfwnirq colutioh Dry using a # r ~ l e d  ja of dry 
pr-rud air imo the male thrsadd end of *m unit 
only. 
4. fit blanking plugs into a& snd of tha rdrptsr. 

Pipl uniona 
If tha dive  which forms the w i n g  of the pipa union k 
found to ba d m a g d  it will be w r y  to ramavm tha 

valve housing W w s  it u n  ba rsnawhd. It must k 
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mphorized that ctssnlimr must be ob~erved whsn 
carrying ocrt th is  procedure. 

Rxk and pinion unit - To -rnble 
t t  is tscential that the r x k  should only be remwd or 
replaced from the pinion end of the unit This ewm 
that the P.T.F.E. brings or oil seals are not damaged by 
the irncrnal thraad of the blankiq plug end of the 
asswnbly. 

At Phis stage, check the bare of the rack zube for 
-ring or damage. 
1. Wittr the E& unit om of the tubc, fit t5r =rF 
jointed P.T.F.E. rsck bearings into the respective grooves 
in each end of the rack 
2. Gently press each searf joint together. Enwre that 
=h gap has an initial (nominal) measurement of 2,M mm 
(0.080 in). 

in the ease where the two ends of the P.T.F.E. ring 
butt together or in the Hem of a smaller &an m i n d  
gap k i n g  obwnfed. i t  will be necessary to m o v e  the 
ring and cut one end of the scarf joint until the correct 
fiaute is obtained. 
3.- Using sizirq tools RH 91 14, RH 9113, and RH 3112, 
progressively reduce the diameter of the P.T. F. E. 
bearings until these are a diding fit in the rack mbe. 

At this stage tnwre that the gap a t  tfie scarf joint 
has not gone below a minimum of 0,25 mm (0.010 in) 
and is  positioned so as not to come into contact with the 
edges of the cerrtfa slat when the rack is ambled .  

Remove any burn from the slot Wipe the area clean 
before assembly. 
4. From the pinion end, press the rack slowly into the 
tube urrtil the P.T.F.E. bearing reaches the midposition 
of the centre dot 

Ensure that the bearing is not damaged whsn moving 
along the slot 
5. With the P.T.F.E. bearing visible in the cenae dot, 
lightly lubricate a rock oil seal. Fit the saal through the 
dot in the mbe and using finger pressure, p r a  the -1 
onto the end groove of the m k .  Turn the rsek slowly 
during this operation. to  as~ist in assembly of the mi. 
6. Lubricate the other rack oil seal and again using 
finger pressure fif this seal onto the pinion end g r w u  
7. Slide t h e  rack unit J d y  into the tube, e h ~ k i q  
that no nipping otton when h e  oil seal passes imo the 
closed porfion of the tube. The pinion end seal must be 
manipulated i~ the tube by the finger+ 
8. Loek the raek into the mid-pmition using centring 
plug RH 91 19. 
9. Manipulate a naw 'O' ring and fit imo the end tap 
of the unit emuring that if sits into its groove. Fit the 
lock-nut onto the a r k  A dqraa of fed must k applied 
when setswing on 'tha u p  to -re rho '0' ring fm 
ewreetly, 
10. AHowtheendcapmkMrgainstthrinnarfw6rhen 

b& the u p  ppmximrtdy one full turn to dlow 
for hydrautk pipe d i g m m  
l?. Torque t*tm the I&-nut to the figure quotd in 
S a i o n  N7 u&ng d n  opsn andd aonqu*& 
sdaprer tod RH 91 25. 
12 Fit nm comdutd -3 as dmeribed in 
RspllcasrrtofEomdUmdd* 

Fig. N 14 
f 
2 
3 
4 
5 
6 
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A o m b l y  of free end camponmm 
Mourning foot 
Rack spindle 
P.T.F.E. seal 
Blanking plug 
f nd plug '0' ring 
Tuba '0' ring 
Oil seal 

f ig. NI% 
1 
2 
3 
4 
5 
6 
7 
8 

~ y d p i n i o n b o x d e o m p o r w n r r  
Rack cpindle 
P.T.F,E. h u r  
L o d r ~  
Mounting toat 
P.T.F.E. seat 
Oil mI 
End u p  '0' r i q  
End up 



Fig. NI -l 0 Inner ball joint bracket in position 
1 Bal l  joint grease nipple 
2 Bracket 
3 Tabwasher 
4 Convoluted seal 
5 Centre block seat 
6 Castellated nut and split-pin 

13. Lift t h e  uni t  higher a t  t h e  dismantled end and pour 
0,057 l i tre (0.1 Imp pt 0.1 2 US pt ) of new EP 90 
lubricating oil through the slot in the centre sleevt, 
14. To set t h e  pinion mesh prelwd, ensure new paper 
gaskets are fitted to dre underside of the ball race carrier 
and to the steering rack pinion hausing face. 
15. Fit the original shims together wirh additional shims 
of approximately 3.80 mm to 5,08 mm (0.1 50 in to 
0.20 in) over the studs of t h e  pinion housing. 
16. Carefully m b l e  the spool valve and pinion unit 
into the stewing rack housing, Ensure that with the  rack 
in the central position, t h e  correlation mark on the 
input shaft and -l vrlva housing, align when the 
pinion i s  fully engaged in the nck. Fingsr tighten the 
rnaining nuts. Remove t h e  centring plug RH 91 19. 
17. Torque tighten the flange retaining nutr to the  
figures quoted in Ssction N7. Fit the spacial arm 
RH 9123 to the input shaft splina Usinq a spring balance, 
m-re the load required to rotate the input hatt 
approximately one ravdulion in 6ach direction from 
the centra position. 

The maximum I d  ncr- y to rotate the shaft 
to w m a  bth rrds $mat drag and lpod valve frktion 
h w l d  b 0.91 kgf (2 Ibf). 

If the fore8 requird is a w e  dlis f g r e ,  then 
pinion m& p m l d  is still prmnt. Therefore, 
dditiorvl rhims must be fW bamasn ttre pinion and 
r&k assmbly. 

Almmatkdy, the m i i q  nek P.T.F.E. bearingr 
m i d  h ineorrsetly skd and the rrek wiIt hma m b 
with dram^ Reduce the diammr of rhe k r i q  further 

using sizing t o o l s  RH 91 14. RH 91 13, and RH 91 12 in 
th is  order. 
18. Careful ty replaee the steering rack enmrig no 
damage a a ~ r r  to the P.T.F.E. bearings a d  oit smlr 
Fit the pinion unit 

Top-up h e  synem with new lubricatirg oil, grade 
EP 90. 
19. Using special arm RH 9123 a d  a spring balama, 
progrmivdy reduce the number of shimsro give a 
minimum figure of 1.13 kgf (2.50 Ibfl aboue the eat 
drag and  rpwl valve friction detailed in Oparation 17. 

The maximum total turning lord Should not s x d  
spring bdancs mading of 2.04 kgf (4.50 Ibf). 

Example 
I f  t h e  total rack drag and spool valve friction i s  cqusl 
to 0,82 kgf It.80 tbf} using a spring balance, then the  
minimum toral l d  by progrersively removing shims will 
be 032 kgf + 1 ,l3 kgf (t  .H0 Ibf + 2.50 Ibfl * 195 kgf 
(4.30 Ibf l. 
20.Return tbe rack to the  straight-ahead pasition. 
Fit the centring plug RH 91 19. 
21. Carefully assemble t h e  pinion unit to the steering 
rack hwsing. Ensure h a t  the correlation marks on tfia 
input shah and spool valve housing align when the 
pinion is futly engaged with rhe rack. 
22. Toque tighten the ff a w e  retaining nuts to the 
figures quoted in Section N7 
23. Fit the centre blmk using the flexible bondirg agent 
Silastic 732 ATV sealant on the mating surfaces of the 
seal to ensure a leak free joint Secure ttra centre M#k 
in position using the a k e t  headed caprcrew. 
24. Manipulate new '0' rings before thcy are find to  
the blanking plug and lubricate with power steering fluid 
to ensure thaf the rings fit correcfly into their respective 
growe* 

Replace the wter tube a n d  bracket assembly. 
25. Set the two suspension brackets of the a s m b l  y 
squarely onto a surface table and damp firmly into 
position. 
26. Screw in the blanking plug to the rorque figurer 
quoted in Smion N7 
27. Fit the pipe runs from t h e  e@ caps to &a pinion 
valve assembly using the torque figures quoted in 
Section N7 
28. The unit is  now ready for firting to the car, but do 
ncrt remove t h e  centring plug at  this stage. 

R a k  and pinion unit - 1 o fit to the subfmm 
1. Position and hold the nearing whcd in itr chnwd 
position Cardully fit the pinion box wine into the 
lower link universal coupling and support the unit in 
position Fingdr tighten the pi& hit 
2 Fit the m w s  and warhan m the subfnmm 
W k m t s  tapping bloeks (W f i  N 1-31. Torque tiphm 
the m r a w r  to h e  figuras quoted in Ssetion N7, 
us* the s p ~ i r l  tool arm RH 91 22. 
3. Align the -W be- tJm inner ball joint 
k ~ k e t  and the steering unit c a m  btmk seal (m 
fq NI-101. 
4. Fit the nm t a h d m  and firrgsr t*m the 
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mrm R a o v e  the centring plug RH 91 19. 
5. Torque tighten the inner ball joint bracka 
w c w s  DD the figurar quoted in Section N7, carsfully 
cttsckinp that the oil real is not clispiacad. Loek the tab 
washa m the rstrerawr, avoiding any impact to the unit 
Also. rarque tighten the  lower l inkagc universal 
couplings pinch bolt, in -dam with the figures 
quoted in S a i o n  N7 
6. Con- the pip-& from the purilp and oil cooler 
to .the pinion box. marring that the union joints are 
wiped clean before fitting. Toque tighten in axordrnct 
with the fgurcr quoted in Saion N7 
Important 
Corrm rwtirrg of the pipework is  essential. 
7. Rhconnsct the gear range &&tor t h m a l  cut-wt 
(see Chapter M). 
8, Rmnnect the bmeiy. 



Rack and pinion unit - To assemble (unit incorporating an external 

adjuster) (see fig. N2-2)

N2-2 Pinion mesh adjustment (rack and pinion unit incorporating an external adjuster)

• 1.) Remove the rack bar from the vice and replace it with the pinion box and tube assembly. Clamp the tube horizontally 

in the vice with the valve housing mounting face uppermost and the rack slipper hole facing towards the operator.

• 2.) Smear 35 g (1.25 oz) of Rocol Sapphire grease onto the meshing gear of the rack bar, pinion, and pinion thrust ball 

race.

• 3.) From the pinion box end (smooth bore end) of the tube, push the rack bar into its central position. Ensure that the 

centralizing hose is in the middle of the rack slipper hole.

• 4.) Assemble the valve and pinion assembly (complete with shim pack, etc.) into the steering box.

Ensure that with the rack in the central position, the flat on the pinion spline is on the same side and at right-angles to the 

short tube for right-hand drive cars, and the long tube for left-hand drive cars. 

• 5.) Fit the three setscrews and screw down. Do not torque tighten at this stage.

The torque required to rotate the valve should not exceed 0,9 Nm (0,09 kgf m; 8 lbf in). If it does exceed this figure, the 

rack PTFE bearing rings could be incorrectly sized. Withdraw the rack bar and using sizing tools (in the following order) 

RH 9114, RH 9113, and RH 9112, progressively reduce the diameter of the PTFE bearings. 

• 6.) Torque tighten the three retaining setscrews to between 20 Nm and 25 Nm (2,0 kgf m and 2,5 kgf m; 15 lbf ft and 18 

lbf ft) whilst rotating the pinion, to ensure that the pinion pre-load is still correct.

• 7.) Fit the rack bar piston seals to each end of the rack using fitting tool RH 12214.

When fitting the seal to the long end tube, ensure that the seal is not damaged by the threaded bore. 

Ensure each seal seats correctly in its location groove. 

• 8.) Fit the rack slipper, spring, spring seat, gasket, and coverplate. Torque tighten the setscrews to between 20 Nm and 

25 Nm (2,0 kgf m and 2,5 kgf m; 15 lbf ft and 18 lbf ft). Then, fit the centre block to the rack.

• 9.) With the rack in the central position, adjust the rack mesh pre-load as follows.

Slacken the lock-nut and unscrew it at least one full turn. Then, screw in the adjuster screw (against spring pressure) until 

the pressure needed to rotate the screw begins to increase. 

The torque required to rotate the valve should be between 1,13 Nm and 1,69 Nm (0,12 kgf m and 0,17 kgf m; 10 lbf in and 

15 lbf in), with the rack in the central position. 

If this torque figure is too high, screw out the adjuster screw in small steps (i.e. 20° at a time) until the correct torque figure 

is obtained, tighten the lock-nut. Then, check the centre block radial free play in the rack tube. This should be no more 

than 0,76 mm (0.030 in). Readjust if necessary. 

• 10. Fit the centring plug RH 12465.

• 11. Fit new convoluted seals as described in, Replacement of convoluted seals, Operations 8 to 16 inclusive. Prior to 

Operation 13, fit the long oil pipe to the valve housing and torque tighten the retaining nut to between 23 Nm and 27 

Nm (2,4 kgf m and 2,7 kgf m; 17 lbf ft and 20 lbf ft).

• 12. Screw the lock-nut onto the threaded end of the rack tube. Then, clean and prime the threads with Loctite primer.

• 13. Fit a new 'O' ring into the groove in the end cap.

• 14. Commence to screw the end cap onto the tube. After 2 or 3 complete turns, apply a ring of Loctite 542 to the next 

three threads. Then, continue to screw on the end cap until it abuts the end of the tube.

Note:

Ensure when carrying out this operation that the 'O' ring is not displaced. 

• 15. Fit the short oil pipe to the valve housing. Unscrew the end cap up to one complete turn, until it lines up with the 

banjo fitting on the oil pipe.

• 16. Tighten the lock-nut to between 47 Nm and 54 Nm (4,8 kgf m and 5,5 kgf m; 35 lbf ft and 40 lbf ft), using spanner 

RH 9125.

• 17. Torque tighten the short oil pipe into the valve housing to between 23 Nm and 27 Nm (2,4 kgf m and 2,7 kgf m; 17 

lbf ft and 20 lbf ft).

Fit the banjo bolt hydraulic fitting, ensuring new sealing washers are fitted. 

Torque tighten the banjo bolts to between 35 Nm and 41 Nm (3,6 kgf m and 4,1 kgf m; 25 lbf ft and 30 lbf ft). 

• 18. The unit is now ready for fitting to the car, but do not remove the centring plug at this stage.



Fig N2-2 Steering Rack Mesh Adjustment
Racks fitted with External Adjuster
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Steering pump 

I d u d o n  if replacing a pump ensure that the corrm type of pump 
The ~ e r i n g  pump imrporata a fluid reservoir which is fitted. 

has a dipstick attahed to the fillrr W. 
The pump is powered from the engine crankshaft Stwriw pump - Routine checks and toppinpup p d u r a  

~ ia~windr~ingbel t r f twnt inual tyc i rculataoi l~o~r  (smfisN2-2) 
rack and pinion assembly through a w n t ~ l l  valve, at a 1. Remove the filler cap and check h a t  me fluid level 
cannant flow rate, independent of the pumps operaing is up to the FULL COLD mark on the dipstick, If 
pd. necerfary add fluid. Us8 only the approved nearing fluids 

A metric designed -ring pump is fitted. Therefore, quoted in Chapter D. 

Fig.  N2-1 Steering prrmp - Exploded view 
1 Resmoir and fillff 
2 End plate m i n i n g  ring 
3 Prartureplmtespri~ 
4 Pump ring 
5 SW r i q  1 
6 Var#r 1 Supplied in kit farm 
7 Rotor L 
8 Thrustptrts 
9 Drive&* 

tO - 'O i td  . 
I t  '0' rim - R m i r  4 

Pump busing 
'0' rings - Rsrsrvoir to pump 
housing d 12) 
Q' rim -- Prsrsure place 
'0' ring - End data 
R a m  wring - flow mntrol v8lve 
F low m m l l p r m r e  relid mlv~ 
Pramre plate 
End p l m  
Rsatrn pipe 
P m r e  pips union 



2. Start the engine and run umil the normal operating 
temperature is a n a i d ,  then nop me engine. 
3. Remove the filler cap and e h a k  the fluid l ~ e l  on 
the dipstick. If necemry add fluid to raise the level to 
~e FULL HOT mark. Do not overfill. 
4. Replacethefillercap. 

8elt tansion - To check 
The steering and refrigeration pumps are driven by a 
matehad pair of belts from the  engine pulley. 

For belt tensionin9 figures refer to Chapter E. 

Fig. NZ-2 Re~anoir filler u p  marking 

I 

I 

Stwring pump -- t o  remove 
1. Using a ryringe, draw off as much fluid as possible 
fmm the steering pump r m o i r  and discard. 
2. Slacken the pump belts by loouning the ldcing 
mew in the slotted adiurtmem bracket a d  the nut on 
the pivot braeket st the rear of the pump I= f i ~  NZ-3). 
3. Unserm the pressure pipe union. 
4. Remove the setscrew and washer from the b p  hole 
of the rear plate. 
5. Support the pump and remove the locking m m  
of the dond adjusbnent bracket. 
6. Draw the pomp fomard to expose the hoss 
wnnmion at the resr of the pump. Disconnaet the hors. 
blanking of f  the holes in the pipes and the pump bodv. - - 
7. Remove the pump and secure the hose in s-mioed' 
position. 

Steering pump - To dismantle 
This pump is a =mice exchange item and should 
normally be replaced with a nrrw pump. 

t n countries when difiw Ity may be experienced 
in obtaining 8 service replacement unit, the following 
infamation on servicing the existing pump is provided. 
1. Pour away any fluid remaining in the pump, 
2. Rmove  the pulley using special tool RH 9106. 
Nwer use r hammer to drive the pulley from the shaff 
as this will cause damage to the pulley and pumps. 
3. Rernwe the three setscrews securing the slotted 

Fig. N23 ' Pump m o u n t i ~  a d  M tamionlng f i i  N24 End plrtr m w d  
1 Rmr mourning bndtn  t Retaining rirrg 
2 Pivot p l m  2 End plate 
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sdjurtmem bracket to the front of the pump. One of 
the s r w s  is fined with a distance piact; note the 
position to facilitate ammbly. 
4. Using witable soft-jaw covers lightly damp the 
driveshaft in a vice. 
5. Remove the pipe union from the rear of the pump. 
Note 
Care mun be taken not to exert too much prssrurs on 
the shaft when removing fittings as this *ay diston the 
shaft btaring. 
6. Remove the mounting suds irom the rewrvdr 
housing 
7. Remwe tha reservoir. D iscard the -ling '0' ring. 
8, Remove and direard the '0' rings seating the 
mourning m d  and prersure pipe union. 
9. Press a centre punch into the small hole situated in 
the housing rim dirmly opposite the control value bore 
and depress fhe end plate retaining ring. 
10. Using a serewdriwr, lever out the retaining ring Ism 
fig. N2-4). Withdraw the centre p u M .  
1 1. Rmove the end plate. 
12. Remove the pump from the vice and invm The 
Row control valve and spring can then be removd I- 
fig. N2-5). 
13. Remove the end plate '0' ring and disesrd. 
14. Place the pump housiq onto a beneh with the 
shaft uppernon Using a softheaded mallet, tap on 
the shaft until ttre pressure plate is freed. 
lmpomnt 
Do mt drive the shaft downward into the housing mom 
than is nec-ry to f r ~  the prcsnrre plate. 
15. Remwe the pressure plate, pump ring, and vanes- 
16. Grip the pump shaft in a v i a  with the open and 
uppermon 

17. Using a small mewdriver withdraw the snap r i q  
holding the vane rotor and thrust plate. 
f 8. Withdraw the driveshaft through the pulley end of 
the housing. 
19. Renew the lip-type oil real. 

Fig. NZ6 Position of external sosling rim 
1 '0' ring - pressure fluid adapter 
2 '0' rings - reenroir recoring studs (2) 
3 '0' ring - reservoir to pump housing 

F i i  NZ-7 
1 

CO- poritimiq Of *rust @m 
D& pin (21 

Fip M-5 Flaw #nradlrd0hf r r l r m  m m  2 Thrust plate 



Searing pump -- To inspaet 
1. Clean all components prior m imection. Apply air 
preswrs to the pump housing to clean out all the fluid 
parrager 
2. Cheek the pressure plat, and rotor for scoring. 

Fig. N28 Plan view. Rotor, mnsc and pump ring 
1 Q 1  transfer hole (2)  
2 Pump ring 
3 Dowel hole 
4 Radiused edge of vane 
5 Vane (10) 
6 Rotor 

Fi iN2-3  brrretporitioninpofplmprh 
1 Diration of mation rmw 
2 Dowd holm (21 

Light =ring may be removed by Irppin;g with 8 fine 
wrborundurn stone. Heavy soring will nmwtitats 
renewal of the cumponent cornmed. 
3. Enwm that the pmssure pfate is flat by chscking it 
against the abuting surface of tfie pump ring. 
Now 
A high polish is always present on the inner faces of the 
thrust and prassure plater as a result of normal wear. 
4. Chsek the contour ntrface of the pump ring for 
extreme war;  there may be some scuff marks and 
uniform wear. This does nat incrwse pump miss and is 
not derrimhmal to its function. However, if the w a r  
mrnpriws Ehmsr marks or gouges that can be felt with 
the finger, renw the pump ring rotor and rotor vane 
(then Eomponents are supplied as a set). 
5. Check the condition of the shaft bush in the pump 
housing. 
6. Chedr the flow comrol valve for bum or d i n  whicfr 
may cause the valve to stick in its bore. Check the flow 
wntrol valve bore for reouringlgouge marks. 
7. Chixk the m a l l  scrnn on the end of the control 
valve for tightness. If loose. tighten using emreme care 
not to damage the machined surfaces. 

Steering pump - To assemble 
1. Beforr asrembly carefully clean all components with 
the mecption of the '0' rings, and lip-type oil seat, that 
should be renewd. 
2. Smear the new '0' rings and shafi seal with 
pctraleum jelly to facilitate mrrm location and fitting. 
Lubricate the internal metal components to be 
assembled with steering fluid. 
3. Insert the drivrshaft into'the front of the pump 
housing passing it through the liptype oil seal. 
4. Fit rhe thrust plate over the dowel pins and into 
position in the housing with the port face uppermost 
i.e. to the rear of the pump housing (see fig. N2-7). 
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5. Fit the rotor to the -liner an the shaft with the 
counterbore towards the thrun plate. The rotor must be 
a slide fit on h e  rplin# 
6. Position the pump ring on the dowel pim with the 
d imion of rotation mow uppmnoh 

1 he direction of rotation is anti-clockwire when 
v i e w d  from the pump rear as *own in figure NZ-9. 
7. Fit the drivcsha)t snap ring 10 retain the rotor. 
R. F it the vanes into the rotor dots with the radiused 
edge facing outwards ISM fig. NZ-8). 
9. Fit the pnsarra plate '0' ring. Lubricate the 
outside dimetar of the prcsrun plate with pmolwm 
jdly to p m e M  damage to the '0' ring. L-ut the plate 
onto the dowels. with the pon face towards the pump 
ring. 
10. Apply passure to the plate! a i ts  ourer edges (see 
fig. N2-101. Nmw apply excessive pressure or hammer 
the centre of the p r w r e  piate as this will cauw 
pemarwnt distortion nsulting in pump failure. The 
presrura plate will m p r m  the seal by approximately 
1,59 mm (0.062 in). 
11. Position the prsssure plate spring, l#ating the 
leading coil in the groove on the  upper side of the plate. 
12. Fit the end plate '0' ring into the pump hausing Fig. N2-l l Method of r~plrcing and plata 
groove 

1 1 

Fig. N2-12 Hydmlk p i p .  run R i g h t 4 4  d h  GWS 

1 M n g p l m p  2 Boarur 3 Steering unit 



13. Lubrime the outer diameter of the end pIata 
Position the pump under a mitable press (rmr fig. N2-?l). 
Press down the end plate sufficiently to allow the 
retaininp ring to be find. 
14. Fir the retaining ring ensuring that it is fully ssated. 
Then, remove the pump from the-press and tag the end 
plate to ensure c o r w  sealiq.  
75. Fit the flow control valve and spring as shown in 
figure N2-5. 
16. Fit the '0' rings to the stud and flow control valvt. 
as shown in figure N26. 
17. Fit the '0' ring to the groove on the outer diameter 
of the pump housing then fit the resenroir a d  ensure 
that it pests e~rtectly. 
18. Fit and tighten the two suds and union. 
79. Fit the pump from adjusting pivot plate using the 
three srhPcrews. Two of the setsrews are fined with a 
distanee pieca 
20. Fit the rear mounting plate to the pump. 
21. Press the pulley onm the shaft using special tool 
RH 9106. 

Steering pump - To fit 
Fit the steering pump by reuening the removal procedure 

noting the foflowing. 
1. Chak that all the Searing s y m  hose and p- 
are wmkeable. Fit a new '0' ring to the p m w n  pipa 
R e n m  any athers that ars damqd or m r  m hlva 
bteriaratd. 
2. Connect the pressure pipe union {dibrqe) rt t)ls 
rear of the pump Fit and tighten the hose clip to the 
nrbber tube (reservoir rttuml. 
3. Ensure thst the bolt disanca pi== ate fitted. 
4. Fit and adjust the driving bdts as describd in 
Chaptar E. 
5. Fit and torque righrm the pipc union nut to the 
f"im quoted in Scetion N7. 

Stnaring pump - Priming a d  filling 
Importrm 
When refilling an ampty system, with the engine running, 
i t  is  esantial that at no time the fluid lwd in the pump 
reservoir is allowed to drop sufficiently for air to be 
drawn into the sysrm. If th is  doer cccur, impairable 
damagc to tfie pump will remlt. Ensure that only an 
appmved fluid is usgd {see Chapter D). 
1. Move the gear range selmor Ievw to the Park 
position and apply the parking brake. 

Fig. N2-13 Hydrulie p@ run. Wt-hmd drhr ern 
1 Steering pump 2 Stmfinp unit 



WORKSHOP MANUAL -ion NZ 

2. Raise the fmnt road whssis off the ground, rearrely 
&a& the mar whaals. 
3. R m w e  fhe wl~itdbhck mpply cable to the -gnition 
ceil to prwant the engine from firing when rurned war 
using the rtaner. 
4. Remove the reservoir filler cap. Add rufficiant dean 
nearing fluid m appmximatdy 2540 mm I l in) from 
the neck of the reservoir. 
5. Turn the engine. using the starter motor for approx- 
imately 30 seconds and wrninue to #pup the 
r6sMv~ir. 

The fluid level drops v e i y  quickly. Therefore, it is 
essential to ensure that it does not drop suffiiientty for 
air to be drawn into the system. Caminue this operaion 
until the fluid level remains constant, 
6. Rcplace.the whitdblack supply cable to the 
ignition coil. stan the engine ensuring that it is running 
at idle speed. 
7. Gtmly turn the steering wheel from side to side, 
gradually tengthening the seroka. but do not hold 
against the lack stop. ' 
8. Allow the fluid to settle then top-up the ressruoir 
to the FULL HOT mark on the dipstick. 
9. Steadily turn .the steering wheel twice from 'lock to 
loek' to expd any mall amwnts of air that may remain 
in the syrtem. 
10. Chack the Auid levd again and top-up if nee-ry. 
1 1. Switch off the engine and lower the r o d  wheels to 
the ground. 

' 
12. Switch on the engine. 

Chedc the fluid Iwel again and top-up if nseessary. 
Switeh off tha engine. 
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Steering wheel -To mmoue (rafmr to fig. N3-1) 
1. Disconnect the battery. 
2, F it a protective cover to the steering wheel. 
3. Feed a 305 mm (1 2 in1 length of strong rh in string 
in a loop into rfre gap between the horn burton and 
plastic steering wheel surround. 
4. Grip the two free ends of the string and with a 
sharp pull, withdraw the horn button awembly. Retain 
the coil spring retaining clip. 
S. U n a r m  and remove the support plate raking care 
to disconnecr the Lucar connection attached to the 
underside of the plate. 
6. Remove the rteering wheel centre nut and washer, 
using a hexagon socket spanner (see fig. N3-2). 
I m portant 
Feed the horn wire and connector into The socket body 
to avoid pinching of the wire. 
7. Scribe a mark across the steering wheel lower bass 
and inner column rim. to areerain the corrm relation- 
h i p  of the wheel to the column splines. 
8, Grip the steering wheei spokes and wtrh a straight 
pull remove the  wheel, raking care not to damage the 
splines. 

The wheel murt be removed as a unit, pan 
dismantling is not recommended. 
9. Inspect the support plate. contact rivet, Lucar blade, 
bearing pin, and the return spring of the horn assembly. 
Replace any pans if necemry. 

Stenring whael - To fit 
1. Fit a protective cover to the steering wheel. 
2. Feed the horn wire *rough the steering w h d  
centre hub {see fig. N3-2). Align the marks on the lcrwer 
bass and inner column rim of the steering wheel and fit 
the wheel firmly onto the splints. 
3. F it the washer and centre nut to secure the neering 
wheel. Using a hexagon xrcket spanner (see fig. N3-2). 
torque tighten in accordance with the figure quotcd in 
Semion N7. 

If any adjumnent of the rrraight-ahead position is 
necessary, reference should be mrde to Section N4 
Stsering link -To remove md fit 
4. Check that the Jfuncdling stalk crrnaas the 
flasher switch m% AI= e m r e  that the end of the 
stalk does not foul the gear zalmor iavw when this it 
in the t position. 

If a f w l  does cxirt. the ralf-canedling mlk must bb 
filed down to dear the gear selector lever. 
5. Attat filing, the exposed metal must than be p a i d  
with dull niclrd prim 

- 6. Fit the horn wire oonmclor onto the Lucar con- 
tian Securn fie support plate to &s centre hub. 

Section N3 

Steering wheel and gear range 
selector unit 

Fig. N3-1 Steering wheel components 
1 Horn bunon 
2 Support plate , 
3 Connmor 
4 Energy absorbing device 
5 Metal shroud 
6 Column nut 
7 Bearing pin 

7. tightly lubricate t h e  bearing pin of the horn push 
button assembly with Racol MTS 1000 grease U my 
suitable equivalent Enwre that  the rprirq retainiq dip 
-rely holds tht bearing pin in plae by 'gripping' 
the necked portion of the bearing pin. 

Dirrtion indicatorheadlamp fluher lerrr and 
w i ~ n / h e d ~ a r n p r  &er switch - To rrmore ud - 
fit (rmfar m fig. F13-3) 
l, Disconncet the battery. 



2. Unscrew the twa Phillipr headed screws that seeute 
the lower cow1 to the upper cowl. Acrnove the upper 
cwt .  
3. Unscrew and remove the two clamps holding the 
lower cowl. Remove the cowl. Secure the clamps back 
onto the cowl. 
4. Disconnect at  the 4-way connection. 
5. Unscrew the two Phiilips headed screws and remove 
the unit 
6. Fit the asembly by reversing the removal procedure 
ennrring thar the positioning dowel locates into the 
steering column. 

Gear range sclactor un'rt -10 ramova (&r to fig. N3-31 
1. Disconnect the battery. 
2. Ungrew the two Philfips headed that Jecxlrss 
the lower cowl to the upper cowl. Rmove the upper 
cowl. 
3. Unserew and remove the two clamps holding $le 
lower cowl. Remove the cowl. Secure the clamps back 
onto the cowl. 
4. Remove the gear range selector loom from the main 
loom by disconnecting at the plug connections. 

Diszonnect both the horn Iscrw cap) and ea& 
(Lucarl connections from the neering cotumh 
5. Unscrew the two setscrews that seeure the damp 

Fig. N3-2 Use of r deep eocke on thr ttnring w h d  
rwC - 

1 Deep body hexagon socket 
2 Canoator 
3 Stmingwhcel nut 

to the quadrant, r m e  the clamp and quadrant from 
the column Collect the sttrerews, washers. and damp. 
Fasten tbe clamp back onto the quadram bara 

Gler range salector unit - To disrnande 
1. Remove the screws securing the micro-witeh 
mounting plate to the &front faee of the quadram 
assembly. Remove the micro-switch from the mounting 
plate. - 
2. Move the J m o r  lever to the Inrermediate 
position. Remove the PhilIips headed screw now 
exposed, together with any packing washers. Remove 
the =ale poimer. 

Replace the Phillipr headed stew together with any 
packing washerr 

Care must be taken during t h i s  operation not ta  
scratch the poinrer or the indicator scale. 
3. D iseonneet the gear ramp indicator lamp of the 
Lucar connection. Remwe the filter from the 
indicator lamp. 
4. Remove the two Phillips headed scrms and shake 
proof washers muring the indicator support bracket, 
and remove the assembly. 
5. Remove the two hexagon headed setscrews that 
secure h e  gate assembly to the underside of the base. 
6. Rmwe the circlip, clevis pin, and spring securing 
the sdcctor lever to  the quadrant, than remove the levar 
witfi the gate assembly mached. 
7. Remove the gear change loom by unscrewing the 
three mews  that secure the insulating plate to the 
quadram bare plate. 
8. Remove the two Phill ips headed screws muring the 
phosphor-bronze contact to the quadrant baxplate. 
Retain the two insulating dowels and the rwo insulating 
mips. 
9. Disconneer the tacker arm by releasing the tension 
springs a t  the quadrant end of the assembly. Remwe the 
circlips and withdraw the clwis pins from each end. 
Collm and retain the associated components. 
10. Unscrew the nut from rhe quadrant spindle. 
Remove the quadrant plme from the base and retain 
together with the washer. 

Gaar range s e l ~ o r  unit - To urem6fr 
1. Fit as quadram assably omo the base and 'nip* 
the nut a d  waher onto the base spindle. Ensure that 
the quadrant will mfate. 
2. Remove the quadrant and lubricate the spindle with 
RocoI MTS 1003 grease or any suitable equivalent. 
Replace the qurdrant and fully tighten the nut. Da not 
wartighten the nut, as the baring bass tends to spread 
slightly rwulting in r tight bearing. 
3. Fit the rocker 8nn m b l y ,  ensuring that the roller 
lines up c o r n y  with the detent in the qudnm (wr 
fig. N341. 
4. Fit the mall tension springs, one either sid8 of 
the quadrant. to lhe wide< (m fig. NM) .  Arrambiy 
is mriar if dre quadrant is rotatad ami-doekwiso dear of 
the rodrar arm to that the sprirqs are not under tbmioh 
Not* 
Do not fit the mining clip to the meker a m  at this 
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N3-3 

5. Move the quadrant to a mid-way position. F i t  the Important 
pho@ur.bronze contacts between the two insulating Extreme caution must be taken with the mwing con-, 
rtrips and locate into position using the two imlating so that it does not become damaged. 
d- l~ Seureme avmbly w i k  the mo errcrews and 6. Before fining the selenor lmr  aremly ,  the 

washer% following checks must be carrid wt  

Rg. N W  OU mum smlmctar. direction indicator. wash/wipe units. upper and l w r  cowlings 

W U W  



a) Check that the clevir pin will slide through the fork 
end on the lever and the holes in the mounting wm5 on 
rhe quadrant 
b) Check that the fork end will also slide between the 
arms of the quadrant. 
7. Lightly smear Rocol M f  S 1000 grease or any suitable 
equivalent onto the bearing rufiaces of the seiector lever 
fork, the inside of the supporting armsand the clevis pia 
8. Loosely f i t  the selector h e r  through the gate 
assembly, then locate the fork and wring between fhe 
support amr 

fir the clevis pin and secure with the circlip. Check 
that  the l ever will return easily under the load of the 
wring. 
9. Secure the gate assembly to the underside of the 
base by means of the two setlercws. Check that when 
the position of the lcver is controlled by the dents, it 
lines up with the profile of the gate liner and that the 
extreme positions of the lever are limited by the gat& 
10. Fit the gear range selector lwm/inarlating ptare by 
rcrming-it m the underside of the quadrant assembly. 

When the unit i s  secured. cheek that the inside leg of 
the moving contact b positioned centrally across the 
supply contaet and that t h e  preswre is  correct when a 
p i ~ e  of 0.025 mm (0.00 1 in1 carbon paper is 'nipped' 
between t h e  contacts At the extremities of i t s  travel the 
hemispherical head must still touch the supply coman 
This adjurrment i s  mast importam, to ensure accurate 

13.. ~ s e d  the pointsr uder the indic*t~ &a; than 
with I ntennadiate range sdathd, -re in p l r e  wirh r 
single ocrw and any original washers Care must k 
taker! rot to mark either the pointer or i n d i m r  ~ u l a  
14. Chedr to ensure that the pointer is positioned 
correctly wer the ful t gear rawe. 
15. Fi t  the neutral stan micro-switch loa J y  to thcr 
mountiq plate and then fit ir to the quadrant. 
16. With the selector quadrant set in the Neuaat 
position adjust the micro-switch mtler to thi peak of  
the c m .  T his setting should automatically f ix the Park 
position. 

A bamw power& test box, operating a buzzer or 
lamp, aftacfled to the micro-switch connections in the 
ptvg, will indicate when a correet setting has b e n  
aehieved. 

Gear range &actor unit - To fit 
Fit the rslKtor unit by ravening the procedure given 
for removal noting the following. 
1. E nrura that the positioning dowd in the quadrant 
locates into the steering column. Alm, that the  two 
setscrws which KCun the quadrant a m b l y  to the 
column, passing through t h e  clamping brackrrt and inte 
the quadrant, are frttcd with spring washers. 
2. T aka an when tightening the cowling retaining 
scrws as the unit king made of plastic, will crock if 
0vmTaJKd. 

spring weight during travel of the moving contm. 
IT. Each selectiofi sfioutd then be made in turn, chceking 
that rhe outside leg an the moving cornact lints up 
correctly with each of the feed eintms. 
12. Press the plastic filter cap mu the bulb. Fit the 
indicator xale wer the R I P W ~ ~  bracket and socure with . . 

W O  self-tapping screws. The scale should drop onto the 
bracket and i t s  lip must not be forced down. Connect 
t h e  wire to rhe indicator bulb Lucar connector, 

Fig. N W  Quadrant to W i n g  arm assembly 
1 G w r  salactor quadrant 
2 Tension spring - racking arm 121 
3 Rollm 
4 Roekingarm 
S Blrecastirrg 
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Steering column 

Steering column - To remove (sse fig. N4-1) 
l. Remove the lower trim panel as de~ribed in 
Chapter S. 
2. Remove the steering wheel. the cowling, gear range 
selector lever, and the direction indieator/headlamp 
flasher lever as desuibed in Section N3. 
3. To 'allow access to h e  two column fixings remove 
the speedometer from the facia. Carefully remove the 
connections and bulb holders noting their positions to 
facilitate assembly. 
4. Slacken the two capwews from the steering 
ealumn upper mounting. Hold the rapping plate, 
washers, etc.. through the speedometer aperture. 
5. Remove the capscrews and extract the dimme 
pieces and washers from behind the panel. 
6. Carefully unscrew the two bolts which secure the 
steering column link to the mering column unit 
linkage {see fig. N4-21. Do not use any impact force 
near to the Reering unit, irreparable damage will result. 
7. Remove the farge cirdip and washer from the engine 
compartment side of the toeboard (see fig. N4-31. 
8. Unscrew and remove the horn screwed cap (purple/ 
black wire) and unctip the Luur mnnectw (black wire) 
attached to the steering column. 
9. Before carrying out Operations 10 to 12 inclusive 
note that care must be taken when manoeuvring the 
coIumn to avoid damage to the facia, trim, and 
upholsrery. 
10. From inside the car, support the column and 
unsrew the single capscrew from the lower mounting. 
Retain the capwew and washers, but diseard the nut. 
11. Withdraw the steering column from the toeboard 
rubber grommet 

Remove and discard the rubber grommet. 
12. Intpcct for worn and damaged components. 

Starring d u m n  - To fit (see figs, N4-3 and Ne4) 
Reverse the procedure for removal noting the following. 
I. 0 efore fitting the column into rhe toeboard a naw 
rubber grommet and mft rubber washer should be fitted. 
2. Ensure that when replacing the two upper 
caprcrws the tpipot nrbbers and inner metal tube are 
not disturbed. Torque tighten in -dance with the 
fig~rcs quotd in h i o n  N7. 
3. Locae a m nut to the column lower mourning. 
Finger tighten the mpferm until the washar just binds 
agtinst lha column loEaing capsule. 
4. At this sage check if the origin81 slotted washer 
will make up the gap between the apnrte and support 
brdrst  
5. -lf r target gap b apparent. meamre this with fmier 
gauges and nrbstihrta the n u m b  of washers as 
m r y ,  using the fdlming a m p l e  

Fig. N4-1 Steering column in position 
1 Lower mounting point 
2 Upper mounting point 

With a measured.gap of between zero and 0,35 mm 
I0.014 in) only one adjustinq washer will be necemry. 
With a larger gap necessitating more than one washer. 
the folkwing calculation can be applied. 
Measured gap divided = Number of washers required 
by 0,35 mm (0.014 in) to complete the assembly 

Slotted adjusting washers are manufactured from 
22 swg 0.70 mm (0.020 in) material. the size designed to 
compensate f o r  the 0.70 mm 10.028 in) comprcrrion of 
the spigot rubbers. 

Steering link - To remove and dirmande Isam f~ W 2  
and N4-5) 
f fit lower link unit comprises of an upper safety stalk. 
a bondcd coupling. a shaft with a universal joint 8t the 
upwr end and spiined at the tower end. The shaft 
connects with a lower universal joim which in mm is 
m r e d  to the spml valve of the steering unit. 



Warning 
Do not UK impact force to remove any joint on or war 
to the steering unit. Irreparable damage to the unit will 

1. Disconnect the battery. 
2. Chock the rear wheels. 
3. Unszr~v and remove the two bolts m r i q  the 
steering unit linkage ro the steering column linkage arm. 
Retain the boltr, nuts and washetr . 
4. Slacken the pinch bolt -ring the univarsal joint 
on#, the spool vdva. 
5. Carefully rmove the neering linkage from off the 
-l valve splines. 
6. Remove the heatshields from the linkage, and 
inspm both the universal and bonded couplingr 
7. Unxrew and remove the two special capsxews 
from the rptined shafts eoupling flange. Collect and 
retain the  capserms, hollow dowels, nuts, and washerr 

Remove the shaft. 
8. Remove the safm stalk from the bonded coupling. 

fig. N4-2 Stoerinp column link to linkage arm Unscrew and remove the two setfwcws to rerears the 
1 Linkage arm link frm the coupling. Collm and retain the s e m r w ,  
2 St-ting column link nuts, and washers. 
3 Securing nuts and bolts 3. Slacken the pinch belt which secures the lower 
4 Washer - toeboard universal coupling to the input shaft. Remove the 

coupling from the shaft. 
10. Inspect the safety stalk, splines, screw threads, 
bonded coupling. and universal couplings for wear. 

I 3. 4 S 1 Replace any damaged components. 

Fig. M-3 T- fixing 
1 f oaboard bulkhed 
2 Cirdip 
3 W h w  
4 Flange 
5 Pllrtiecover 
6 Soft rubber -her 
7 Bulkhed ruinforcement 
8 Bulkhdgomrnet 
9 Mminnrbe 

10 Sprirq 
f 1 Wlrhar and cird ip 
12 Linkaparm 

Stwring link - To assemble and.fit boa figs. N4-2 a d  
N4-5 I 
1. Position and ssarm the link to the bonded coupling. 
2. Fir the safety nalk to the bonded coupling. Lins 
up the holes of the universal coupling Range with the 
safety stalk and coupling. Fit the two hollow dwalr, 
and secure the assembly using the special eapserews 
with nuts and washers. Enwre that the washm are fined 
between the bonded coupling and the safcty stalk 
baseplate. Torque tighten in aceordance with the figures 
quoted in Seetion N7. 
3. F it the input shaft to the lowcr universal coupling, 
ensuring that the flat on the splimdsnd is in mrrm 
niationship to the pinch bolt. 

Fit  the pinch Mkt, nut, and washer. Finger tighten 
the pinch bolt. 
4. Fit both heatshields (see fig. W51. 
Torque tighten in accordam with the figures quoted in 
Smion N7. 
5. Emn that the mad whesls are in the might- 
shed poritioh Using the esntring plug RH 91 19, 
emure that the setting m u k  drillsd in the stssriq nek 
is pwitionsd centrally ta the blanking plug hot& 
6. R c p l m  tfie bfanking plug 
7. Emre that the steering wlornn extension towr 
link joint face k facing upnards. 
8. F it the steering whwl MO the dines, givirg the 
w r e r t  stniphtJhead position. Adjuqto give the 
w m d  wit ion by mrniq  the wheel fightly if 
===v. 
9. Align tha column link h to the linkage W. fit 
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the ~plined coupling onto the pinion box rplinc. F it the t l. Torque tighten the two lower pineh bolu a d  
pin& bolt, washerr and wcartellated nut. li@tly tighten wnellated nuts. utilizing the torque ailowrmu m allow 

the nut. the fitting a d  -rim of new split p i a  
10. Enure that the two joint faces of the connacring 12. Fit thew0 fitted bolts into the underside of the 
links are parallel to eaeh other. Any further adjustment staaring column lower atension. 
neetssav must be made usi- the proecdure outlined in Fit a nut oo the bolt adjacent to the bonded 
Oparations 8 and 9. coupling. and a nut and washer to the bott dj.cant to 

f i  NU Cdumn rnwnting paints 
1 Outartuh 10 Captive alloy washer 
2 Column mourning rttlchmtnt 11 Shim washers (as required1 
3 Clptiue dloy wtrhm (2) I2 Dismrtca tube 
4 Butkhed ojppwt 13 Bulkhead arpport and wddd h* 

5 Ttpm@m 14 Plain h e r  
6 F l q d  krrh {Rubbed 15 Flanged bush.( Rubber) 
7 0 i m n a W . h  16 P b i n d a r  

t7 Nut 8 Plain- 
9 L o m r W  

TSLl*IOQ 



Fig. N4-5 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Column to $-ring unit linkage 
Htrauhiald 
Link to column connector 
Safefy stalk 
Bonded coupling 
Universal joint 
H6atdlield 
Spline 
Pinch bolt 
Adjumble rpline 

the toeboard h e  fig. N4-2). Torque tighten to the 
figores quoted in Section N7. 
13, Fir and toque tighten the steering whwl column 
at, torque tighten to the f y r a s  quoted in h i o n  N7. 
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Steering linkage 

Introduction 
Two types of mck rod may k fitted. One rype can be 
identified by its hexagon headed retaining plug as 
shown in figures N5-1 and N5-3. 

The other rype consists of a one-piece pre-packed 
assembiy as shuwn in figure N5-2. 

Whenever it is neesssary to renew a track rod. 
ensure that the repiacement is of the same type as the 
one removed. 

It is possible with the track rod having the 
hexagon headed retaining plug. (see figs. N5- l and 
NS-3) to dismantle the assembly and renew the 
necessary pans. 
Irnpoflsnt 
The two Fypes of aaek rad are not interchangeable. 

If a track rod(s). inner ball joint bracket and/or 
either side steering levers of the type having the 
hexagon headed retaining plug need replacing and 
replacement stocks are exhausted. the one-piece type 
can be fitted. However, if any one of the above 
mentioned components are to be replaced with one of 
the later components. all asscciated parts must also 
be changed Le. track rods. inner ball joint bracket. and 
side steering levers 

Adjustable track rod u n b  - To ran- 
l .  Drive the car onto a ramp. Chock the m r  d 
wheels. Raise the ramp to a subble working height 
2. Disconnect the battery. 
3. Remwe the split pin and castellated nut from 
the inner track rod end and ovter track rod end 
assemblies. 
4. On cars fitred with replacement ball-pins 
(identified by the fitment of a hexagon headed 
retaining plug). Turn the steering to full lock 
release the inner ball-pin from off its taper using 
the special tool RH 8 1 00. 
Turn the steering to the opposite full lock R e m m  the 
remaining inner ball-pin from off its taper using the 
special tool RH 81 00. Withdraw the ball-pin(s) from 
the Inner ball p in t  bracket. 
5. Support the track rod assembly. Using the 
speciaf tool RH a080. release the outer ball-pin(s) 
from o f i  its taper and then withdraw the ball-pin 
from the track rod end(s). 
6. On cars fined with the one-pisco tmck rod& 
1 urn the steertng to full lock. mlease the inmr balkpin 
from off h tawr using the special tool RH 971 0. Turn 
me steering to the oppbsite full lock and remove the 

fig. N5.1 Stwring linkg. (Appfiublo to can * rd  with rrplacsabk balkpin units) 
t L m  link unit 3 T mck rod rdjuner 
2 Spool vahrs and pinion box 4 Outwmck r d  

Grease points 



inner balkpin from off its taper using the lmpcnant 
-is1 tool RH 9710. Withdraw the balbpin(s) from Ensure that the correct inner ball joint bmkm is 

inner ball joint bracket being find. Refer to rhe informarion given under t b  
7. Suppoc the track rod assembly. Using the heading Introduction. Also see fig. NS-4. 
smeial tool RH 97 10. release the outer ball-pin(s) from off its taper. Withdraw the ball-pin from the 
track rod endis). 
8. Remove the track rods from beneath the car. 
9. Inspect the track rod assembly and associated 
components, {i.e. inner ball joint bracket and both 
side steering levers) for any malfunction. 
7 0. Repbce any damaged pans after thoroughky 
reading the information under the heading 
introduction. 
1 1. Reverse the procedure for asembly. Torque 
tighten in accordance with The figures quoted in 
Section N7. 

Inner ball joint bracket - To mnaw 
1. Drive the car omo a ramp. Chock the rear road 
wheels. Raise the ramp to a suimble working height 
2. Disconnect the bsftery. 
3. Straighten the tabwasher tangs. Unscrew and 
remove the b i t s  holding the inner bali joint bracket to 
the steering unit central position. When removing the 
b i t s  care must be taken nor to disrurb the steering 
unit centre block oil seal, [see fig. N 1 - 1 0). 
4. Support the track rods either side of :he inner ball 
jojnt bracket. Remove the split pin and castellated nut 
from the inner ball-pin and assemblies. 
5. On cars fmed.with replaceable ball-pins. (identified 
by the fitment of a hexagon headed retaining plug). 
release the bail-pin from off its taper using the special 
tool RH 8 t 00. 
6. On cars fined with the one-piece rrack rod ends. 
release the ball-p~n from off its taper. using the special 
tool R H  9710. 
7. Reverse the procedure for assembly. Torque 
tighten in accordance with the figures quoted in 
Section N7. 

Fig. N5-2 Stwring link8gw {Appliublm to can 
fitted with thr onepkca tmdr rods) 

Side steering levsn - To renew 
1. Drive the car onto a ramp. Chock the mar road 
wheels. Raise the ramp to a suitable working height 
2. Disconnect the battery. . 
3. Wrh  care remove the hydraulic pipe mounting 
plate from off the side steering leveris) and ease away 
fmm the working area. 
4. Remove th split pin and castellated nut from the 
outer track rod assemblies. 
5. Suppan the track rod(s). 
6. On cars fitted with replaceable ball-pins (identified 
by the fitment of a hexagon headed retaining plug), 
release :he balkpin fromoff its taper using <he s k i s !  
tml RH 8080. Withdraw the ball-pin from the side 
steering lever. 
7. On cars fined with rhe one-piece tGck rod ends. 
release the ball-pin from off its taper, using the speeiat 

,tool RH 9710. Withdraw the ball-pin from the side 
steering lever. 
8. Straighten the tab-washer tangs. Unscrew and 
remove the bolts holding the side steering levers to 
the stub axle. 
9. Collect components and retain. 
10. Reverse the procedure for assembly. Toque 
tighten in accordance with the figures quoted in 
Section N7. 
Important 

Ensure that the correct side steering lever(s) are 
being fined. Refer to rhe information given under the 
heading Introduction. 4!so see fig. N5-5. 

Ball-pin unit - To remove (Applicable to cam fitted 
with mplaeesbls bail-pin units) sea figs. N5-1 and 
N5-3 
1. Carry out Operations 1 to 10 inclusive of 
Adjustable track rod units - To renew. 
2. Unscrew the hexagon headed plug from'the track 
rod end socket Dismantle and reraift the components 
3. Remow the dust cover retaining crip. Dismamte, 
coflect and retain the components. 
4. Clean out the track rod socket using 'Genklene' or 
an equivalent solution. 
5. Inspect the components for any signs of damage. 
Repbce any found to be damaged. 

Track rod rodut t o  renew (Applicable to urn  
&.d with mplmcaable bll-pin units} 
t .  Release the 'adjuster' pinch b o b  
2. U m w  dm soekat from the track rod. counting 
the numbsr of tLrns required to remove it 
3. Fit the ncw socket using the k m  number of 
turns to m t)W) socket into an appmxima'ta 'tosin' 
position. Finger tighten the 'adjustsr: pinch bob. fhe 
final ' w i n '  $string m m  be determined when h 
m k  rod assambty has been fittd to the mr. 
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bll-pin unk - To fit (Appliuble to  c8n find with 
mplmMm ball-pin unitr) 
1. Assemble the ball-pin components into tbe track 
rd oocket in the following sequence, (see fig. N5-3) 
a) Fit the tapered portion of the balkpin &rough the 
reetangubr M e  of the socket with the shoulder 
b r i n g  on the inner seat 
b) Smear the balkharing seat with an approved 
g m  (see Chapter D]. Then fk the ball-haring, 
spring seat. spring. alloy joint washer and retaining 
PIUS 
2. Apply an approved grease (see Chapter D) to the 
seal faces of the balkjoint 

J 

! 

i 

b 

76 
! 
7 3.315 

Fig. N5-3 Balkpin unit (Applicable to cars fmd 
with rapbf.abfs bull-pin units) 

1 Ball beanng 
2 Spring sear 
3 Batl joint spring 
4 S- plug 
5 Alloy washer 
6 Balkpin 
7 Spring seat 
8 Retaining spring 
9 Dust m r  
10 Dun m r  expander 
1 3 Track rod hall joint housing - - - 

Fig. N54 Inner ball joint bracket 
A Applicabte to cars fined with replaceable 

baH-pin units 
B Applicable 10 cars fined with onepiece 

track rods 

Fit the dust cover. expander. spring seat and retaining 
clip. Locale the dust cover over the lip of the track rod 
socket and secure in place with the retaining cfip. 
3. Fit grease nipples into the sockets. Lubricate each 
ball-pin unir with an approved grease (see Chapter D). 
until it exudes from the seats. Each ball:pin unit 
requires approximately 18-70 gms. (0 .660~)  Of grease 
for initial filling. 

Adjustmblo track rod units - To M (Applicable to 
both types of rmck rod ends 
1. Clean the tapers of the side neering levers. inner 
ball-joinr bracket, and the bar1 joint units. 
2. Smear rhe ball-pin tapers with an approved grease 
(see Chapter D). 
3. Fit the inner ball-pin downward into the inner ball 
join1 bracker attached 10 the steering unit and the 
outer baltpin upward into the side steering levers as 
shown in figures N5-1 and N5-2. 
4. Secure the track rod units by tightening the 
castellated nuts in accordance with the torque figures 
quoted in Section N7. Use the torque tolerance to 
enable a new split pin ro be fined. 
5. Connect the battery. 

Front wheel 'toe-in* - To adjust 
1. Place the car on a level surface end set the 
fleering wheel in the straight-ahead position. 
2. Remow the gear sdeaor thermal cut-au! as 
described in Chapter M. 
3. Move the car forward half s revolution of chs mad 
wheels. 
Note 
Moving the car rearwards will give an incorrect 
reading. 
4. Using optical equipment take a reading. 
5. Move the car a funher half nvolution d the rord 
wheels, take a second reading using the optiu! 
equipmem Taking the average of the rwo redingc 



Fig. N I 5  Side *tearing Iwsm 
A Applicable to can fmed with nplaceable 

BsiCpin uriits 
B Applicable to cars fitted with onepkce 

piece track rods 

{one full mlut ion  uf the mad wheels), the m e  'toe- 
in' figure will k datemined 
6. If a corrected sening is necessary. slacken tfie hrvo 
pinch bob securing the mck rod adjusters. Turn the 
adjusters to bring the wheels into the straight-ahead 
position, (zero 'toe-in'). 
7. Turn the adjusters by equal amounts on each side 
to give an werall 'toein', range of l 2'*', with the car 
in a 'levelkd or 'showrmrn' condition (see Chapter H). 
8. Tghtsn the'adjuster pinch bt t s .  and again cheek 
the 'toein' as detsiled in Opererions 4 and 5. 
9. Finally, torque righmn !he pinch b o b  in 
accordance with the figures quoted in Section N7. 
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* a  

Fault diaanosis 

Staering pump d rouwoir 
1. Hydraulic fluid IW. l. R e w w i r  cover -81 or 

filler WP s a l  leaking due 
to fluid level being too 
high or air in fluid. 

2. Faulty hose wnnadions 
andkr parformd rubber. 

3. Resewair to pump 'U' 
rings leaking. 

4. Flow control valve plug 
'0' rings leaking. 

5. Steering pump bearing 
seal leaking. 

6. Reservoir or fil tsr c s p  
seals damaged. 

2. Momentary increase in 1. Low fluid lewl in 
effon when turning wheel nservoir. 
quickly to the right or l e t t  2. Pump drive belt(s) slippinq 

3. Heavy internal fluid lea&. 

4. Aerated fluid. 

Noisy ryrtem 

5. Low fluid level. 

6. Loose drive bch(sl. 
7. Pressure how not cdwctly 

fitted. 
8. Exccssiw h& p r a w n  due 

to  partially blocked pipss 
or r~istatna to mering gear 
movement. 

3. Faulty fluid cooler. 
10. S a d  rotor or rollers. 

1 t. Ex-ive wear on m ring. 
12. Defective flow control 

~ l v k  
13. Smred p m r a  piate. 

14. Vanr  inmrnctly fittsd. 
15. Vanes  idr ring in rotor 

slots. 

Action 

1. Check oil level and topup if nquired. 
Bleed ryrtem to remove air by opaming 
mering. Examine a p  and cover for 
Qmagc or distortion. 

2. Renm hoses. 

3. Remw '0' rings. 

4. Renaw '0' rings. 

5. Renew seal. Examine shaft for wear or 
darnaga. 

6. Rencw seats. 

1. Check fluid bevel. T opup if required. 
Examine system for leaks. 

2: Conectty adjust pump drive bslt(s1. Renew 
beb if necessary. 

3. Check pump outlet p m u n .  If pnrrurc is 
low renew combined flow conaol and 
relief vmive. If pressure remains taw, check 
system for internal leaks by dismantling 
the rttering unit. 

4. Renew fluid or alluw zynem to stand for 
at  least one hour. 

5. Fill re~trvoir to the eohn levef with an 
sppro3ed fluid md bleed rystem by 
owraring the steering. 

6. Cormaly adjust drive belt(s). 
7. Ensure cornet run of hose. 

8. Loate restriction and correct if n-W. 

9. Renmcoolm. 
10. R a m  rotor tnd rolkn w fit MW pump 

if requid. 
1 l. Fit n m  mering pump. 
12. Renew ualw. 

13. h p  ro ramov, l i e t  rwrinq. Renew huvill 
$-red componantr. 

14. Fit wnw eormetly. 
15. F m  by nrnoving bum or dirt. 



' Symptom Possible muse 

Nohy rymm (wntinusd] 16. Extreme wear on pump *. 
17, Fa- of thrust p!ate 

reored. 

18. Sabred rotor. 

19. Aerated fluid. 

Steering 
3. Car pulls to 6nE side or t h e  1. 

other. 
2. 

3. 

I .  
2. 
3. 
4. 

4. Heavy steering. 

Front end geometry 
misaligned. 
Pump drive belt($) 
slipping. 
Flow control valve 
sticking. 
Inmrrecc tyre pressures. 
Tyre pulL 
Loose pump drive belt(s1. 
Low fluid level in reservoir. 

5. Lack of lubricant in 
steering joints. 

6, Insufficient fluid pressure. 

7. Faulty or obstructed flow 
control valve. 

8. lncerrea front.wheel 
alignment, (toe-in). 

9. lneorrect castor andlor 
camber angfe. 

10. Distorted flexible coupling 
or defective universal joint. 

1 l .  Triangle levers misaligned. 
12. Front rub-frame dirtoned. 

13. Kinks in hoses. 
14. Obstruction in hose. Inner 

bore of hose m o l  len. 
caused by overheated or 
incorrect fluid. 

15. Pressure loss in rack and 
pinion unir caused by worn 
P.T.F.E. seals and swnd 
bores. 

16. Leakage at pinion valve. 

1. Excessive play in the 
sttering linkage. 

2. tmfficient prs- Id .  
3. Defective bonded =upling. 
4. Worn u n i v e ~ l  j o i m  in 

lower linkage. 
5. f ront  wheel bearings 

incorrectly adjusted or 
worn. 

lb.  Renew pump ring, totor and vmer 

17. Lap to  ramove light scaring. Renew rotor, 
' - 

vanes, and pump ring if rotor is hwi ly  
scored. 

18. Lap to remove light scoring. Renew heavily 
mred  components. - 

19. Change fluid or allow system t o  mnd for 
a t  least one hour. 

1. Check steering geometry. 

2. Correctly adjun seering pump beltIs1. 

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

l. Check and correct wre pressures. 
2. Chrdr by fitting different v. 
3. Correctly adju~t drive belt($). 
4. Check level of fluid in reservoir. Topup i f 

required. Examine system for leaks. 
5. Examine all nesring joints. Grease with an 

approved lubricant. 
6. I f  the preceding checks do nor reveal the 

cause of heavy steering, check the pump 
pressure. 

7. Renew or replaee if necessary. 

8. Check and adjust if required. 

9. Correct castor and/or camber angle ro 
within specified limits. 

10. Examine flexible coupling. Renm if 
necessary. Examine universal joint in lower 
neering column. Renw if necessary. 

11. Check wheel canor and camber. 
12. Check sub-frame for correct alignment. 

Correct or renew if required. 
13. Ensure correct run of hoses. 
14. Renew hose. 

15. Overhaul unit. 

16. Overhaul unit. 

l. Adjust steering link* or renew parts if 
mquirsd. 

2. Strip and rebuild netring unit 
3. Renaw coupling. 
4. R e m  joints. 

5. Comctly adjun bearings or renew if 
raquirad. 
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Sy rnptam Possible muse Action 

m i n p  whed (mntinued) 6. Worn check vdve in 6. Remw check value. 
pressure connection. 

Steering linkage 
7. Steering linkage loose. 7. Examine linkage pivot points for wear, 

Renew warn pans if required. . 
Rack md pinion unit 
6. Oil Jtak from centre 1. Loose convoluted seal l. Tighten clips. 

linkagc. clips. 
2. Damaged convoluted 2. Renew rubber bootfsl . 

rubber boat(s1. 
3. Defeetiw centre seal. 3. Fit a new seal and bond. 

Hydraulic fluid leaks 1. Loose hose connections I .  Tighten hose connections. If tightening 
from hose connections or damaged '0' rings. fails to wre the leak, examine ends of 
and pipe unions. hoses for cradrs or damage. Renew '0' 

rings if ne-ry. 
2. Damaged hose. 2. Examine hose for frening, fraying andor 

deterioration. Renew hose if required. 
Ensure that the correet: hose run is 
obtained and that hose elipr arc correctly 
fitted. 
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M- 1 

Special torque tightening. 
figures . 

Introduction Components used during manufaaurs of 
This chapter conrains the special torque tightening the vehicle haw dtfferent thread formations (metric, 
figures applicable ro Chapter N. UNF. UNC. etc.). f herefore. when frtting nuts. boks 

For srandard torque tightening figures refer to and setscrews. it is imponant to ensure that !he 
Chapter P. correct type and size of thread formation is used 

Section N I  Ref Component Nm W m lbf ft 

1 Steering rack to  pinion 
and spool valve pipe 
assemblies - n a l e  nut 19-21 2.0-2.2 14-1 6 

2, Pinion and spool ~ l v e  
housing - raining nuts 21-24 2.3-2.4 15-1 8 

3 Pump tc pinion and spool 
valve hrrusing - r n a l ~  nu1 27-40 2.84.1 2&30 

h Anti-joggle vake 
assembly - housing ' 27-40 2.84.1 20-30 

-439 L 
5 Prnion and spool valve 

housing - male nut 2 7-40 2.84.1 2&30 

W Inner ball joint bracket - smcnw 3 E-40 3.9-4.1 28-30 

7 Steering rack mounting 
- swscrew 57-61 5.8-6.2 4 2 4 5  

8 Steiering rack - end plug 48-54 4.9-5.5 35-40 

9 Steering rack - lock-nut 21-24 2.1-2.4 l 5 1 8  



Section N3 

l Q Stcering pump pressure 
pipe - union -9 5.1-7.0 37-5 1 

f 1 Steering wheel - nut 

Section N4 

Steering column mounting 
- Allen capscrew 
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Ref.  Component Nm ksrm IM ft 

7 3 Bonded coupling to lower 
link - setscrew and nut 22-24 2.2-2.4 16-18 

+ 

14 Input shaft - adjusting 
spl~ne pinch bolr 22-24 2.2-2.4 16-1 8 

t 5 Hearshield to rubber 
coupling - lock-nut 1 8-20 1 .8=2.0 13-1 5 

16 Lower coupling to rack 
- plnch boh 2 2-2 4 2.2-2.4 16-10 

1. . * imu; shafi ts bonded 

Section N5 

l 

., ,F4 '.. 

1 ! Track rod clamping 
castellated nm (Applicable 
to cars  fitted with 
replaceable balk pins) 22-24 2.2-2.4 16-18 

1 8 Sreerlng column linkage 
- f~rted bolts 

I 
20 Track rod ball-pin castellated 

I nu1 (ApplicaSle to a m  fined 
with re@acasble ball-pins) 4&-54 4.9-5.5 35-00 

I 



Ref Component 

2 1 Track d clamping - 
eastelOId nut {Applicable 
to cars fitim with the 
one-piece track rod) 

22 Track rod ball-pin castellated 
not (Applicable to cars fined 
with the one-piece track rod) 60 
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Workshop toots 

Spad valw and pinion 

Rtl9120 Spl ine cover - Input shah, upper 
oil seal 

RH 9121 Applicator - Input shaft, upper 
and lower oil seal 

RH 9117 Applicator - P.T.F.E. rings, spool 
valve 

RH 9123 Torque arm - Spool valve ball m e  
prtload (use with a spring balrncs) 

RH 91 14 Sizirrg tool (Inroe1 -- P.T.F.E. 
#arf jointsd bearing 

RH 91 19 Sctswd location plug - R& 
wntring 

RH 9125 Spsnna (opm ended) - To fin 
toque wrench 

RH B122 Torque wrench extension - Steering 
rack anchoraga 

Steering linkage 

Stsaring pump RH 8080 Balkpin taper breaker - outer ball-pin 
(Applicable ro cars fitted with replacclable 

RH 7674 Pliers (two-way) - Circiip and snap balkpins). 
ring 

RH 9106 ~ i ~ i ~ ~  and extracting - Pulley RH 8100 Balkpin taper breaker - inner ball-pin 
(Applicable to ears fined with replaceable 

Rack unit ball-pins). 

RH 9112 Sizing tool (smsll) - P.T.F.E. rrrf RH 97 10 6alCpin taper breaker omer and inner 

jointed bearing nalbpins (Applicable ?c cars fitted with one 

RH 9113 Sizing tool (medium) - P.T.F.E. piece track rods). 

~a rf 
RH 91 14 Sizing tool Iiarge) - P.T.F.E. 

mr f  jointd bearing 
RH 9119 Serewed location plug - Rack 

centring 
RH 9125 Spanner (open ended) - 1 o fit 

torque wrench 
RH 9122 Torque wrench extension - S~mring 

rack anchorage 

Spod valve a d  pinion 
RH 9120 Spline cover - input sfiafr, upper 

oil s a l  
RH 9121 Applicator -- Input shak upper 

and lower oil seat 
RH 9117 Applic~or - P.T.F.E. rings, spool 

valvt 
RH 9123 Toque arm - Spool valve ball race 

preload (use with I spring balmea) 

Stnring pump 
RH 7674 Pliers { t ~ ~ w a y l  - Circlip ancl map 

rino 
RH 9106 F irting and extracting tool - Pulley 

Rndt unh 
RH 9112 Sizing tool (mall] - P.T.F.E. rcrrf 

jointed bearing 
RH Q113 Sizing tool (medium) - P.T.F.E. 

mrf 

March 1982 



WORKSHOP MANUAL Section N8 
U8 - 1 

Workshop tools 

Spool vrlvm and pinbn 
RH 9120 Spline C O M r  - Input shaft. upper oii seal 

RH 91 21 Applicator - Input shaft. upper and lower 
oil seal 

RH 91 '1 7 Applicator - P.T.F.E. rings, spwl valve 

RH 91 23 Torque arm - Spool valve ball race pre-load 
(use with a spring balance) 

Steering pump 
RH 7674 Pliers (-way) - Circlip and snap ring 

RH 91 06 Fitting and extracting tool - Pulley 

R ~ c k  unit 
RH 91 12 Sizing tod  {small) - P.T.F.E. scarf jointed 

bearing 

RH 91 13 Sizing tool (medium) - P.T.F.E. scarf jointed 
bearing 

RH 91 14 Sizing rool (large) - P.T.F.E. scarf jointed 
bearing 

RH 91 19 Screwed location plug - Rack centring 

RH 91 25 Spanner (open ended) - To fit torque 
' wrench 

RH 9122 Torque wrench extension - Sreering rack 
anchorage 

Steering linkage 
RH 8080 BaEpin taper breaker - outer ball-pin 

(Appl~wbla to can fined with replaceable 
ball-pins). 

RH 81 00 Balkpin raper breaker - inner ball-pin 
(Applicable to can  fitted with replaeeabk 
ball-pins). 

RH 97 10 Balkpin tapar braaker - outer and inner 
balkpins (Applible to cars fitted with onc 
piece track rods). 


