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Section H2

Introduction

To enable the desired ride and handling characterastics
ofthe respecrive modelsro beoblained, varialions in the
suspension components used are necessary. These
var iat ionsfal l  mainly intothree rnodel  groups.

Si lverSpir i l  and Si lver Spur.
Corniche, Corniche ll, and Eentley Continental.
Mulsanne, MulsanneS, Bentley Ei9hl, andTurbo R.
In some inslancesrhe differences are not visibly

evidenland can only be conf i rmed bythe cornponenl
part number. The components affected are asfollows.

Frcnt sub'frdme mourts
Visual appearances are identical b!1 the rubber

Types idenl  f iable bythe part  number moulded into
lhe rubber of the mounl

Suspension dampers
Visual  appearances are ident ical  but  lhe damping
ch a racte rislic diflers.

Types idenlifiable bythe pnrt number located al Lhc
base ol thedamperbody.

Srartli2er and linls
Avasual ly largerdiamererstabi l izer isf i t ledroal l  Bent ley
models except the Bent ley Cont inental .  The rubber
mounls for  th is stabi l izer havc a larger bore anci  are
produced f rom a different hadness ol rubber.

Different links and mounting boltstolhose on the
other modelsare alsoLsed {see fag. H5-5lwhen this
larger stabilizer is f itted.

Bearengine mounts
Visua I  a ppearances of ihe rubbersect ion of the mounts
a re identical bul the ru bber hardness d iffe|s. The harder
rubber mounts are f itted to all Bentley and Cornache
models.Thes€ mounrs are alefitled to 1gAa and l9a9
modelyear Sl lver Spur and 1989 modelyear Si lver Spi . i t
carc conformingto a Canadian anci USA specification,
and ro cats con f onn i ng to Au stra I i a n, Au stria n.
Japanese, Swedish, and Swiss specificationslrcm
vehicle identificalion numb€rs {VlN }
SilverSpiril
* scAZso2A9KCX24804 +
Si lverSpur
* scAzNo2A3KCH24761 *

Onal 1989 modelyear cars an englne rol lstop p ate
and bufferisincorporated in lhe design ofthemounts
{seef ig.  H3J1)-

Sub-f rame tie-bars and stabilus dampers
On al lcars otherthan the Corniche, Corniche l l ,  and
Continenta m ode Ls tie ba rs a re fitted between th6 sub.
frame and the body lonseron {seefiS. H3-6}. Small

dampers arealsofitted between thesubjrameandthe
engine to slabilize engine movemenl. Both of these
items 3re situated atthe rearoflhe subJrame on each

Rear sospension
Eear crossmember mounls
The crossmember mounts arevisually id€ntif iable by
the s lze oi lhe voids in the rubberof lhe mounts.

Final drive c.ossmembet mount
The mountusecl islhe same forallmodels-

Rear stabilizer and links
A vlsual ly larger diameter stabi l lzer isf i t ted to al l  Bent ley
rnodels exceptthe Benllev Continental. The rubber
mounts for lh is stabi  lzer have a larger bore.

Ditterent links to those used on the other models are
alsoused {seefig. Hg 6)whenlhis largerstabilizer rs
tirred.

.3lge
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Section H3

Front sub-frame andsuspensron

@

RI
'r€r:

this secrion describ€s the fe moval of the front sub'
f rame, engine, and torque conver ler t ransmission as one
uni t .  Delai lsfor removalof the engine only are given n
ChapterE.

Before removal, relerence should also be made lo
Chapter Cancl Chapler G. These chapteGgive detailsol
the procedures necessary ro dischargethe air
co nd iu on ng refrig eralro n system and d epressu rize th e
hydraul ic braking and level l ing systems. On cars f i (ed
with an exhaustgasom ss on conlrolsystem, referencc
sL'n.r lo d so b, .mdde I ' r  tubl i , . r r ron ISD47'17 E,,gr,a
nrana9emenrsyslenrs.

The fol  owins operal ions are the baslc
re(toi.ementsfor rcnrovrlof the sub f.anre as a
romplptpuni l  l l  sho'r l . l  ha 

'nnFd 
l l rdt  lhe operdl io ' rs

given relale to varying typos of engineand car moclol.
Mo(l i f lcal ions may also have been introduced as a rcsul l
i ) f  i t r rprovements lo lhe vch cle.  Always ensrra lhal  a l l
rc levanl  looms, pipr is,  hosc$,r)Lc.  arc. l  sconnecled pr ior
lorr is ingthebodyl()r f  l l io sLrh i ramean. leng nc uI i l .

When disconnecung hose and pipe conneci ions,
suitab e blanks should a ways befitted to prev€ntthe
ingross of foreign mafter and the loss of lubricants and
fuel .  Ensure that hose and pipe routes and cl ipping
positions ar€ noled prior to removal.

Frem $b-frame, engine, and torque converter
transmission - To r€move
1. Reversc thc caronto a ramp and chock the rear road

2. Flt ca r protection kirRH2662,wing covers RH2684,
and wing cover l inerc RH2685 ontothe caf.
3.  Dischargelhe Bircondi t ioning ref  r igeral ion system
asdescr ibed i r  ChapterC.
4. Depressurirolhc hydraulic syslems asdessibed in
ChaplerG
5. Drain lhe enginecooling system as descritted in

6.  Swl lch on thc i { ln i ( ion and movelhe gear range
selector lover to lhe neulral position. Swilch offthc
igni l ion.

Fig. H3 1 Front subJrame snd su+ensio. assemtty

t2 i3a
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7. Disconnectthebattery
8. Removethe bonnei as describ€d in Chapter S.
L Removethe radiatorlop and bottom hoses.
10. Removethe enginefan as described in Chapter L.
11. Dasconnectthe heatertap feed and r€tum hoses
fromthe cmnkcase.On 1989 modelyear carc also
disconnect the clolant expansion return hose.
12. Disconnect rhe two relrigeration pipes situated
acljacent to the refrig€ranr comprsssor lsee fig. H3 2).
13. Clamplhehydraulicsyslemr$ervoirtobrake
pump hosesto prevent reservoirdrsinage, then
disconnectthe hosesfrom the pump inlet pipes. Fit
b lankstothe oiDe ends.
14. Disconnectthe steering pump and steering rackto
oi lcooler hoses. Al low lhe oi l to drair  .n lo d container.
15. Removethe airintake duct. On carsfitted with an
erhausr em rssion.ontrol svslem also remove lhe ail

16. On BentleyTurbo R cars removetheairdump
kecirculation) pipe and lhe tu rbocharger intake adapler
lsee fig. H33). Slank oftlhelurbocharger lo preventrhe
ingress of loreign matler. On 1989 modelyear cac ale

disconnectthetulbochargerto intercoolerduct.
17. Disconnectthe bodyto engin€ fuelhoses; a so
disconnectthe evaporative losscanister hose if
appl icable.

Not€ The tuel supply line may contain pressu rized tuel.
When disaonnecting this linsan absorbentcloth
should be plaed around thejointand lhe pipe nul
carelully slacl@ned lo rel€as€ lhe pressure

18. Disconnecrthe accumularorlo body hoses. On
BentleyTurbo R carsthes€ hos€s are situated on the left-
hand side ofthe engine compartment adjacentto the

19. Disconnectthe acceleratordown rod from the
equal izer l inkage. Femovethe setscrews securing the
equalizer bracketto the body, and theequalizer pivot
bolt. R€move the equalizer bracket.
m. On aenrleyTurbo R cars,disconnect the hydraulic
mineraloil low pressure return hoses.
21. Disconnectrhesublramerobodyhydraulicbraking
syslem hoses. OncaG fitledwilh anlilock braking,
dis.onnectlhe electrical con neclions trom the sensors

Fig. tl3-2
1
2
3

5
6
7

Component dis.onnection points

HTlead
Electr ical  connsct ions

I Front and rear brake pump supply pipes
10 Electicalconnections
11 Fefrigerant pipes
'12 H eater hose, steering pump hoseand

radiatorbottom hose

H3-2
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situated on each frontyoke. The brake pad wearwires
should a so bedlsconnected.
22. DisLonnF, l  th. lwo trdrsmi, . ior  o i  lool-r  p i f -q
from lhe bonom ofthe radiatorassembly.  A lowany
lransrnission f lu i . l  1o drain in io a container.
21. SpmuvelrFlwo lpr ,o p pngrne o f r 'p|oanqina
oi lcoo er pipes (see f ig.  H3 5).  Al lowany engi i re oi  to
clrain lnto a conlainer.  On Bent ey Turbo R cars remove
the cooler pipes c lamp si i ra ied on the r lghl 'harrd

24. On carsf i t ted wi th an cxhaust emission control
system, disconnectthe oxygen sensor electrica
connect ion s i lualed in the r ight  hand cof nerof  the
cnginecompartment
25. Dependenl on theiype ofexhaust system fltted,
removethe sect on adjace nl  to the t ransmlssion uni t
tosether wi lh any heat shields or grass f i re shields.  Refer
to Chapter Ofor detai ls.  On 1989 niode yearBent iey
Turbo R cars also disconnectthe compl iance mount
coo erducL siNate. l  behin. l  lhe r ight  hand corrp iar .e

2{ j .  Disconnectthe parking brakefront cab e f ronr the
{- ' .1, ,a izcr ass.xnl , ly .  l lc lcase the ouLer c.blo konr iLs
sec!r in! ,  brackel  on the.er l re body mcmber.  Delach thc
cable.  ip an. lnrove the cab e rway from thc

?7 Discurr iqr  lhe pf t rpelershaft l ror f  lhc
transrniss on rni t  as descr ibci l  in ( lhapLer F.
?8 Of c l r  hnrr ldr ive.ars,removethcaccclcrat( t

29 Of r iqhl  handr l r ive(:ars,  renrovethcaccc cralor
cvi i r  se. ! r in l t  bo t  and sl i . lethc cvcr nlo. ! ,  lhe pivot
shnft j  awaV from lhctar in ission
30. Disconned rhc bor ly lo sub franreerr lhbrr id
s tuatcr l  .d j .cer i l  lo lhe r ight  h ind rcarsLr lJ l ra ' r ,e

3l  On c.rs l i t ted wi th t ic  Lrars al lhe rearof the sui)
f rame(socf ig H3 6),dis,x,r ie, l thet ie barsfroor lhe

32. Bcnrovc th e two bol ts se.o r ing the stcet  ing r .kt . )
rhe s leer lng column.
33 Bemove lhe qcrr  chaoare acLr iatorfrom thc
transmissior !h i l .  Movethe actuatorto a suiLabl .
posnior and t ie i t  Lo the un. lcrsdc ol  the car bocly.
34. Disconnect a i thc re evant electr ica I  oon neotoi  s and
cl ipping po nts to releas€ the €nginc oorns.  Beier to
f i i lures H3-7 and H3 Sfordetai ls.
rb.  Ha, '  ovFlrelrn ' r 'oudsp lg-ds l - .cr ibadi l
Sect ion H4. Fi t the wooden supporL blocks (see i ig.  H3-9)
between the bump stops and ihe lowertr lan! t le levers
Lowerthe car onto i ts wheels,  ensur ing thal  thewooden
blocks.emain in posi t ion.
36 Ensurethat al l the relevant co,nponents havc bcen
disconnccted and that any componenl that  wi l  prevent
lho,ars 1g o, .hF.Jr boo,!  of l  rha s.  rh f rdrna i .d pn9ir .

uni t  has been rcnroved. The sub frame mount ing bol ts
shou d fot  be removed at th is s lage
37. Lowerthe ramptolhe ground. Careful ly push the
d lordard o- ' 'e rdnp. Ll l  LerronloI l5c{al

overhangslhe ramp suff ic ient ly lo al  owlhe ranrp lo be
raised without anycrossbeam or part  ot th€ famp
{o! lng the t ransmission !ni l (seef ig.  H3 10).  P ace

FiE.H3-3

2

5

Air  intake (Bent ley Turbo F pr ior lo 1989

Air intakef l l tcrho!s n9
Turl )ochar! lcr  i r i take adapter

Fis.  H3-4 Air intake lBent ley Turbo R 1989
modcrycat

l  Airpumpteedhose
2 Turbocharger
3 Air intakef i terhousi fg
4 Airductto ntercooler
5 Air  lntake from intcrcooler

blocks beneath the f ront rod. lwheels lo maintain the car
in a horizonta I plane.
38. Posi t lon s i l lb locks bcncalh lhe car body si l ls  asfar
'o wd d as poss b L ro n_d ntd 

'  
l_P body 01lh.  rarp in

the hor izo nta I  posi t ion (seef ig H3 10).
39. To preventany possibi l i ty  of the body pivot ing
foMard when the ramp is raised, securethe rearof the

'12 a8
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carto th€ ramp by passing ropes over the final drive
c.ossmember- Position thB ropes on each sid€ ofthe
axle case and sui tably securethem tothe ramp. This can
be ach ieved for example,  byplacing a sui table steetbar
acrosslheunderside ofthe rampand securing the ropes
to the bar. Do not us€ th€ rearsub frame tubes to sec1lre

40. Place a jack beneath the rea r crossmem ber of the
front sub-frame and also beneath the fronttriangle lever
mount ing bracket (seef is.  H3 10).
41. Carplul lv.emove ihe bo.1s ano selscrews secur ing
the front suFframemounts tothe body.
42. Ensu re thal a ll rclevant componenls have been
disconne.ted or rcmoved and thatclearance between
the subJrame and engine uni i ,  and the car body has

43. Slowly raisethe ramp, thus l i f i ing the body of f the
sub tramo andengine unit. Doring thisoperation,
continuous obserualions should be made ro ensur€ rhal
clearance is maintained and thar hoseand loom
connections belween the bo.ly andthe subJrame and

engineunii have not been overlooked. Whe n the body is
clearofrhe engine, raise the famp and careful lywhsel
the sub frame 3nd engine uni l  f  rom beneath the car.
44. Li f t the sub-frame and engine uni t  onto a sui table

Engine and torque converrer transmission - To remove

1. Aemovethe exhaustsystem downtake pipes from
the engine exhaust manifolds.
2 Disconnectihe steering pumps supply hosetrom
the steering .ack. Allow any oilto drain intoa conlaaner.
3. On cals fittedwilhrhe smalldampers adiacenl to
the rear engine mounts, disconnectthe top ofthe
damp€rsfrom the transmission adapter plate-
4.  To l i f t rheengine andtransmission uni t f rom the
sJb-f ,ama. Lr i l ize the |  f t i r9 eyes prov,dcd. One eye is
siluat€d in the ref rigerant compresso. mounting b.acket
dl rhe tronr ol rhcenginednd rwo eyes on rhe engine
mount ing plate ar the rearot the engine.
5. Using an overhead hoist, take theweiEhtot the
engine and rransnr isslon on the sl l rgs.  Always ensure
l ,c 'ore ldk .q thulul l load (ha( lhc s l rngs dre nol  r r
positions rhar may cause dama!,e to the engine

6. Disconnect lhckontan. l rearenginemounts.
/  Cd,efJ l lych, .k r i 'ar  nolh:ng wi l ,mpFde lh.
removaloi lhe ergine, then, l i fL th i r  cngine and
lrdnsmission uni l f rom the sub l rame. Notethe posi l ion
and quantily ofallpacknrg plales thar mry be filled to the

8. It the lronlengane mountcrossmember or lh0 rear
cnsine mount brackets are to be removed. cojelation
mar<s shoul . lbo nrade betwecn thc components and
thc st 'b- l ramc Thesc marks wi l l  enable the
crossmemberand mounl lns brackets 1o be correcl ly
positioned and theengnrero bccentali2ed in lhc sub
framewhen assembly is cariedour. The location and
thickness ollhewashers shoukl also be noted bcfo.e

Engine and torque converter transmission - To fit into

Fi t theengineandtransmissionuni tbyreversn'9the
renroval procedu re notins the lollowins.
1.  l fnew rearengine mounls are f ined, alvvays ensure
they are ofthe correcttype. Two types of rubber are used
afd al though they are v isual ly lhe samethe hardness
rating ofthe rubber used is different. Always identilythe
mounts bylhe parl number. Forfunheranformalaon rerer
toSeclionH2.
2 Attach the front and rearengine mounts, together
with 3ny packing platesthat may havebeen rernoved,to
the engane. Do nott ighten the bol ts at th is stage
3. Lowerthe engine and transmission uni t  into
position and fit lhe boltssecoring rhe engine mounts to
thesubjrame. Tighren allth€ engine mount bolls.
4.  Asshown in f igureH3 l l  rhedistance between the
front engine mount stop plate and the bracket must be
setatbetwe€n 1,5 mm and 2,2 mm (0.060in and0.090 in)
when all the operations are completed.

On 1 gag model year 6rs the d istance between the

Fig- H3-5 Engine and transmission oil cooler pipes
1 Engineoi l f i l ler tocoolerpipes
2 Transmisslon uni l  o i l  cooler piDos
3 Aadiato.drain plug
4 Lowertriaosle levershinrs

Fi9. H3'6 Sub-lrameto longeron tie-bar
Inset Ensan€stabilusdampe.

H3-4
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Fis. H3-7 Elestrical disconnection points (Cars priorto 1989 modelyear)
A Loom blockand end connectors
I  Loom blockandend connectoE
C Boost controiECU {Bent leyTurbo R only)
D ignition amplifierconnectors (Bentley

E E ectronic control u n it con n ecto rs (Be ntley

12iAa
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Fig.H3-8 Electrical disconnection points (1989 modelyear cars)
A Loom block,endconnectors,and relay mounts E
A Loom blockand end connectors
C BoostcontrolECU (Bent leyTurbo R only)
D lgni t ion ampl i f ier  and coi l  connectors

{Bent leyTurbo B only)

Electronic control unit and loom block connectors
(Bent leyTurbo R only)
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engine rol lstop plate and bufferon each rearengine
mount must be s€t to between 40 mm and 5,5 mm
(0.158 in and 0.2r6in). Tocarryoutthisoperation, tirst
slacken thetopsecuring bolls on the mountto be
adjuned. using a soft metaldrjfi, carefullytapthetop
plats of the mount until the correct setting is obtained
th€n torquetighten the bolts.
5.  When f i t t ing thesmal ldampers adjacenttoihe rear
engine mount, lhe dampers should bef i t ted wi th the rod
downwards. Fitthe two tap€r€d rubbers eitherside of
the bracket on the rearengine mounting plate. Ensure
thelaperpointsdownwardswith the largecupwasher
on lop. The lwo smallercupwashersand rubbers filon
each sideofthesub frame brackel.
Note Thesedampersare not fitied to t\,vo door moders.

Engine, torque convert€rtransmission, and sub-f rame

Fi l  the enqine,torque convener l ransmission, and sub-
rramelo the body by reve6ing the removal procedu re
noting thefollowing.
1. llncwsub ame mountsarefitled. ensurerhey arc
oI thecotredrype.Two lyp€s ot mounl a.e used and
al lhough lheyarevisual ly the sarne, the hardness rat ing
of thc rubber used is differenl. Always identifythe
mounls bythe part  numberwhich is moulded intolhe
rubber ofthe mount. For further information refer to
Secl ion H2.
2. The sub f rame mounting points in the body have a
limited amounr of movemen(to allowthesub{.ame ro
bc cenka li7.ed. Ensurethal the pbnt bobbin {fronI
mountsland thelhreaded bobbin kearmounts) are Iree
in the longeron prio. to lining the su b-lrame
3. Inspectal  re levanr pip€sand hosespr iorro f i t t ing
rh"sub IrJmeinrorhchody.Re4ewanvrhdrshowsi,ns
of deler lorat ion ordamage.
4.  When f i t t ing the sub-frameto the body mount ing
points,  ensufe that the mair  bear ins washerfofeach
mounljs in posilion. Any additional washers that may
have been fitted in o.dcrtocorect individual varialions
ol lhe mounting pointsshould also be fined in ther
respectiveposilaons.
5.  WiththeengineandsubJrameposi l ionedinthe
ensine cornpanment, assemble the rearsteady brackets
onto the rear mounl cenlre setscrewstogetherwith any
washers previously removed. Passthesetscrews
through the subJrame mounls and screwthem inlo the
threaded body mou nt bobbins. Filthebolts, nuts, and
washeG which s€cu.e thesready brackets to th€ body.
Fitthe frontmounting boltsand sleady bractels an a
simila r manner. Do nol tighten the mounring bolls ar ihis
srage.
Note l fdur ing dismant l ing,  the upper nutfrom th€ i ront

mount ing stud is removed, i t  musl  betorque
rightened onto tho slud tothe standard torque
figure quoted in Chapter P before locating rhe stud
lhrou g h the body longeron.

6.  Centralazethesub framebyul i l iz ingrhemovsment
an ihe bodymounting bobbins- To checkthe subjrame
position,diasonal and parallel heasurements should be
taken between the jig locaion points situated on lhe
fronr and rearsubJrames (seefig. H3-14). With lhesub-

-E

t.!j

R
E€''=

I
D

tF-

Fig H3-9 Wooden support block
A 76mm(3.0in)
a 76mm(3.0in)
C 76mm13.0in)
D 51mm{2.0in)
E 38 mm {1.5 in}
F 19mm(0.75in)
G 57mm (2.25in)

Fig.H3'10 Sub-lrame, engine and tansmission unit

f rame central ized torque t ighten the sub-frame mount
bo tsand setscrews.
7.  Assemble the sub frameto bodyr ie ' rods and set
them tothelengih shown in figureH3-13. Four
comprlsion washers are fitted to each tis-rod on
Rolls Royc€ cars andsix@mprGsionw6she6to

Note Tie-rods are nol litted to two doo r mod els,

fi
' .1\
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Fig. H3 11 Front engine mou nt setling
A' ,5 ar ro2,2 nm {0.060ir  ro0.090 in)

Fig ll3rl2 Rearengine mount settins
11989 modelyearcars)

a 4,0 mrn ro 5,5 mm (0.r  58 in to 0.216 tn)

8.  Connectthet ie barassembl iesto the iongerons and
sub frame. Do nottighten the bolts and setscrews atthis

9.  Connectthe steer ing co umn ensur ing thatthe road
wheels andthe steer ing wheelare inthe straight ahead
posilion. Refer to Chapter N fofdetails.
10. Fitthe exhausl system components as described in
ChapterO.
11. Torquet ighten al  the fe levant nuts,  bol ts,  and
setscrews, exceptthose on the tie'rods. always refe.to
rhe specia I torq ue figure section ofthe respective
component chapte.and to Chapler Pforthe cotrect
torque requ irements.
12. Ensurethat all hose connections have beer
completed andthatthey are routed and cl ipped

13. Fi l l the engine coolant system and checkthe engine,
torqueconvertertransmission, and steer ing pump oi l
levelsas described in lheir respective chapter.
14. Bleedthe hyclraulic systems as described ir
Chapter G.
15. Chargethe refr igeral ion system as dcscr ibed in
ChapterC
16. Check a l .omponenrs for  leaks and ensure thatrhc
necessaryclearances havc bcen obtained
17. Ensurethe r ide heish( of  the.ar is corect  as
described in Section H7.
l8 Withthecarheightcorecl torquel ia,hLrrnthet)ol ls
a n d seLscrews secu ring the sub.lrame to lor,qero tr tie
rods {see Operat ions 7 an( l8) to Lhef isures quoted in
Scct ion Hl3.
l ' ) .  l -h. '  I rh ' l rhFdis lJrLpI 'e lw,anl l -uf iunl ,1 ' l i r ' '

nrounr sLop plate and thc bracket is berweeh 1,5 nrm and
2,2 mm 10.060 in and 0.090 in) .  Adjust  i fnoccssary.  On
lr18q r 'u i l '  l  y . ' r '  dr \ ' ' lso.Lr.  I 'hdl  rhu r"dr Fr,q,r .
mounls are set  a l  betweer i  4,0 mm ancl5,5 mm (0.158 in
and 0.216 in)as shovvn in Figure l l3- l2.

Subjramemount Toremove
Thesubjrame mountscan be renewedwiththe sub

1. Posl t ion the ca r  on a ramp.
2 App y the parking brake and chock the fearwheels
3. Support  rhe car bodywi lh s i l lb locks.
4. Fitspfing retention tool R H8809 o nto the road
spr inq nearest tothe mount be ng renewed. Adjust the
tool  unt i l  suf f ic ient  pressure is appl ied lo suppo( the
roadspnng pressure.
Warning Always examinethe spring retention tool

components for sisns ofthread wear or
damage pr ior to i ts use. Benewanv part  of the
tool that  may be l iableto ia i lunder spr ing load.

It is recommended thatthe use oithe tool
is restricted to a maximum oi200 applications.

5.  Posi t ion ajackto support the subJrame as near as
possibleto the mount being renewed.
6.  Disconnectthe t ie rod( i f  f i t ted)fromthe ongeron
wnen rcnewrng a rearmounr.
7.  Renrovethe bol tssecur ingthemount ing point
steady brackettothe body.
8. Aemovethe centre setscrew or bolt {dependent
upon whether l i  is  a f ront  or rear mount) f rom the mount.

FigH3-13Sub{rame to longeron tie-bar setting
81,8 mm to 82,9 mm {3-22 in to 3.26 in)
(Ro ls-Roycefourdoorcars)
78,8 mm to 80,0 rnm (3.10 in to 3.15 in)
(Bent leyfour door cars)

H3-8
12188



:s'P

Fig H3-14 Sub-f.ame alignme.t
Measu rements to be equalwi th in 1,60 mm (0.062 in)

Fig. H3-15 Frontsub-frameassembly
Inset-Sub framernount

Notethe position and quantity ofspacing washersthat

9. Carefully lowerthejack situated beneath the sub-
frame unlil sufficient clea ra nce is obta ined between th e
mount and the longeron to gain accessto the mount
lockins r ins.
10. Using spdnner RH8576 to restrdin lhe locr rhg:

unscrewthe mount using spanner 4H7774 on the rower
castel lat ions of the mount and withdrawthe mount.

Sub"frame mount-Tofit
linew mounts are being fitted always ensuretheyare of
the corecttype. Two tvpes ofmountare used and
al though they are v isual lythe same,the hardness rat ing

12188
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ofthe rubber used isdifferent. Always identifythe
mounts by the part  numberwhich is moulded intothe
rubberofthe mount. Forfurther information refer to
Seclion H2.
1.  Ensurethatthe bore and upperfaceofthesub-
frame, lh e th reads and faces of the lock ring, and the
lhreads ofthe mountare clean.
2. Apply Molytone Cgreaseto thethreads ofthe
mount.  Ensurethatthelopthreeorfourthr€ads are
completelycovered. Do not use mineralbased greases
astheycan have a detrimental effect on the rubberofrhe

3. Inse(the mount into position in the sub-frame and
fit the lock ring in the u pper well. Screw the mou nl into
th€ lock{ing. Adjustthe lock-ring suchthat, when the
rubber mount ist ighlened tothef igurequoted in Sect ion
H13, theslots in the moulded rubber are at right-angles
tothe centre l ine of the car (seef ig.  H3 15).
4- Securethe sub-frameto the body by reversing the
removal procedu re. Ensurethat all nuts and sers€rews
are torquetightened tothefigures quoted in Section H13

'': .i
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Section H4

Front shock dampers, road springs,
and damper ball joints

The shock dampers (seefig. H4 1 ) are of the sealed unit
type and no servic ing is required.In theevert  ota
dam per becom ing fauity, it shou ld bediscarded and a

Dampers ofvarying damping characteristics are
fitted dependentonthe car model. lt is important
thereforeto ensurethatdampers of the coiiecttype a.e
fifted when replacement is required.

l f  only one damper requires renewal lhe new
damper must beofthe sametype and rat ing asthe
clamper remaining on rhe car. In rhe event ofa matching
clamper becoming obsolele and therefore unobtainable
both clampersshould be renewed.

lmportant Each dampercontains ni t rosen gas under
pressure. Under no circumstances should it
be su bjecred to u ndue force. Do notclamp
theclamperinavice.

l f the road spr ing suppo.t  col lar  has
sei2ed to a faul ty damper,  the col larshould
be discarded with the damper. Do nol
atternprto hammerthe collar hom th€

When usins the spring retention iools nH8809 and
8H7909 on carsfitted with pressed sleeispring piates
(see f ig.  H4-1),  i t  wi l lbe necessaryto use the adapte.
plare 8H12053.

Front road spfi;s and damper To remove
1. Dr ive the car onto a ramp; apply lhe parking brake
andchockthe rearwheels.
2.  Fi t the support  p late halves of the road spr ng
retention tool RH8809, arouncl the lowerseclion of the
dampe. and securethem iogether.

lnsertthe four ong studs of the tool through the
upperspr ng plate and screwthem securely in io thelool
support plate. Filthe specialnuts, thrusl races, and
washersto thetop ofeach stud.

Warning Alwaysexaminethe spring retentio n tooi fo r
s lgns ofrhread wearor damage pr ior to l ts use.
l fyou have doubtsconcerning any parts of the
toolandtheir  abi l i ty to wi thstand spr ing load
you should renewthose pans.

Alwaystake extreme care when handling
a roadspr ing in a com pressed condi t io n.

3.  Evenlyt ightenthefourspr ingretent ionloolnutsio
retainthe roadspring in its comp resse<l co nd ition.
4.  Supponihefront of the car body on si l lb locks.
5.  Bemove the bol ts secur ing the upperspr ing plate 1o
rha body splng rowe. Use ' rdnd p.ess.rr"  or  rh"spang
plate to counteract  any damperl i f t  and to al low removal

6.  Removethe spl i t  p in,  castel lated nut,  and washer
secur ing the damper bal lp in assemblytolhe lower
t riang le levers. Using a sultable extractor, release rhe

E

R
ffi

w?

Fiq. H+1 Front road spring and shock damper
assembly
Inset- Pressed steelspring plate arrangement

bal lp in taper f rom thetr iangle levers.  Leavethetaper
loosely in posi t ion 1o suppodthe damper.
7.  Carefuly l i f t the road spr ing and damper assembly

12iAa
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Fig. H4-2 Spring retention tool in position
l  Nutandthrust  race
2 Upperspr ingplate
3 Oampermount ingrubberc
4 Convolured rubbersleeve
5 Spr ingseat
€ Spr ingseat
7 Spring su pport plate
8 Spring support plate collets
9 Spring supportcollar

10 Toolsupponplate

Placethe complete assembly into spring
compfession toolRH7909. Fi t  anclsecurethe top plate of
lhetool to retain the spr ing {see f ig.  H4'3).
8.  Removethe nuts secur ing the c lamperto the upper
spr ing plate cover.  Col lect the rubber mouhtanc
washers. Withdrawthe damperfrom thespring support

Fig.H4-3 Springcompressiontool

Note Care should betaken to avoid damaging the
convoluted rubbersleeve situated between the
spr ing plate col lar  and the upperdamper mount
(seefigs. H4-1 and H4 2) during damper
withdrawal. The sleevewill preventthe cotlar
being withdrawn from the spring support plate- In
the event of the collar having seized to the damper,
removethe nuts securing thetop ofthe damper
then carefully release and liftthe spring ffom the
spring sLrpport plate as described in thefollowing

9. To releasethe spring from the retention too
compressthe spr ing unt i l the spr ing load is rel i€ved
from the retention tool, allowing the removal of the four

Measurethe distance between the two platesofthe
spring compression tool to facilitate assembly.

H42
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Evenly release thetwo nuts on thecompression tool
unt i l the spr ing isful ly re leased.

Examine al l  thecomponentsforseruaceabi l i tyand
renewas necessary.

Front road spring and damper-Tofit
Fitthe road spring and damper by reversingthe removal
procedure.  The road spr ing and dampercan be
assembled asa bench operation as follows.
1. Ensurethat allthe componentsare in a serviceable
condition. Renew anycomponents that arefaulty.
2.  Insenthe supportcol lar through the spr ing support
plate- Fitthe convolLrted coverontothe neck ofthecollar
logetherwith a secudng band. Ensurethat a distance ot
19 mm (0.750 in)exists between the shoulderof the
collarand the bottom face ofthe suppon (seefig. H4{).
Fasten the covertothecol larwi th thesecur ing c l ip using
toolRH9733.
3.  Using a smal lamount of  Loct i te Superbonderor
eq u ivaleni ad hesive secu re the ocation washer intothe
top ofthe damper cover. Also secure the damper
mo!ntan9 rubber and washertothe underside ofrhe
upper spring plate. This operction isto assist assembly
and ensure corect com ponent ocation.
4. Placeihe road spring and its associated
components (seef i9.  H4-3) intospr ing compressron rool
RH7909. Compressthe spring tothe measuremenr taken

5. Fi t thewasher ontothe damperstem ther insert the
damper intothespr ing assembly.  Ensureihat al l  the
components are cotrecdy located {seefig. H4 1) Fitthe
lop mount rubber, distance piece, cup washer, and p ain
washeronto the damper stem. Fit and lorque righten Lhe
retaining nutand lock-nut.
6.  Fi l  the spr ing suppor l  p latecol lets around the
damper col lar .  Careful ly releaselhe spr ing comprcssion
tool , thLrs al lowing the danrpercol larand col leLs to be
drawn intothe spr ing support  p late.  Do fot  complete y
remove rh e spring com pressio n tool.
Nore The oiginal thickness ofcollets should be used if

the or ig inalspr ing isf i t ted.  When select ing new
col lets,  usethe minimum number requiredto
obtain the cotrect setting and always fitthe
thickestcollets atthe bottom of the selectiori
(seef is.  H4-2).

Forspr ing poundage informat ion refertothe
charton page H4-4.

7.  Fi tspr ing retent iontool  RHaE09tothespr ing
assemblyto retain the spring in itscompressed
co nd itio n. Remove co m pression too I RH7909.
L Fi t the bal l io int  assemblyto the damper.
L Fi ta new gaskettothe bodyspr ing towerand
carefully owerlhe spring and damper assembiy into the

10. Locatethe damper bal l jo int tape. into thetr iangle
levers. Fitand torque tig hten the castellatecl n ut ancl
inser l  a newspl i t  p in.
11. Bol t the upperspr ing platetothe body.
12. Carefu ly releaseandthen removethespr ins
retention tool. Ensure thatthe collets arecorecrly
entered into the sprin 9 support plate du ring removaL
13. Removeal jacks and supportblocks.

Fig. H4-4 Spring support plate, collar, and sleeve

A 19mm(0.75in)

Fis. H4-5 Damperballlointassembly

14. Afterf i t t ing the spr ing and damper assembl, ,
remove the carfrom the ramp and drive it back andforth
to allowthe assemblyto settle.
15. Checkthecar r ide height asdescr ibed in Sect ion H7
ifa new road spring has been fitted.
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Frcnr spdng loadlng chart

Bight-hrnd spring Lrft-handspring 
\'l 

'i

N kgf lbf N kgf lbf
Right-hand drive ca.s

Silver Spirit, Mulsanne,
Mulsanne S, and gentley Eighr a0O7 817 laOO 7940 810 1785

Sifverspur 825r U2 1855 8096 a26 1820

corniche, Corniche ll, and
Bentleycontinontsl 8340 851 1875 8340 851 1875

BentleyTurbo R (pr iorto 1989
modelyear) a518 869 1915 7985 aM 1795

Bentley Turbo R (Long Wheelbas€
priorto l1n9 modelyear) a629 880 1!lrm 8096 426 la2o

BentleyTurboR (1989 modelyear) 8830 900 lg85 4251 842 1455

BentleyTurbo H (1989 modelyear
fifted with cata lyst exhaust system) 8964 914 2015 8341 851 '1875

Bentley Turbo R lLong Wheelbase
1$gmodelyear) 4919 910 2005 AYl a5l la75

BentleyTurbo R (Lons Wheelbass
'| 9€9 model y€ar fitted wirh catalysl
exhaustsysleml a986 917 2O2O 4474 464 1905

f-eft-hand ddve csrs /other than those
confotming to a Canadian and USA

SilverSpniL Mulsanne,
Mufsnne S, and Benrley Eight 7940 810 1785 m07 817 1800

Safve.Spur aO96 A26 1A2O a251 U2 1855

Corniche,Cornichel l ,6nd
Bentleycontinental 8340 851 1875 8340 a51 't875

BentleyTurbo R {pr iorto 1989
modelyear) W2 862 19oo 8050 a21 1810

Bentley Tu rbo B {Long Wheelbase
priorto 19ag modelyearl 4563 873 1925 8251 442 1855

Bentleylurbo R {196) modelyearl 8763 894 1970 $rS a4{l l87o

BentleyTurbo R (lS89model year
fitted with cata lyst exhaust system ) 8897 908 2000 8408 858 1890

BentleyTurbo A (LongWheelbas€
lgSgmodelyear) 8852 903 l99O 8408 asa 1890

BentleyTurbo R {Long Wheelbase
1989 model year fitred with catalysl
exhaustsysteml 8946 917 2O2O 8496 867 1910
Left-h6nd drive c.r /Conforming to a
canadian and USA specification)
Si lverSpir i r ,  [4ulsanne,
Mu lsanne S, and Bentl€y Eight 8O5O A21 1810 8117 a28 1825

Silverspur 8207 a37 1845 4274 A44 1860

Corniche ll and Eentley
continenral 8496 867 1810 8496 867 1910

BenteyTurboR 8897 908 2000 8408 858 1890

Bentley Tu rbo R (Lon g Wheelbase) 8986 917 2o2Q 8495 467 1910

H4-4
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Equivalent load from p6cking collers

Packing thickness
in

1,63
0.064 0.128

4,88
0.192

6,35
0.250

7,98
0.314

9,60
0.378

11,23
o.442

12,70
0.500

Spring load increase N
kgf
tbf

53
5,44
12

107
10,89
24

't65
16,14
31

214
21,77
4a

267
27,22
60

320
32,66
72

374
38,10
84

427
43,54
96

in
14,33
0.564

r5,95
0.628

17,54
0.692

19,05
0.750

20,67
0_814

22,30
0.878

23,93
o.942

24,40
r.00

N
k9f
tbf

Spring ,$0
44,99
108

534
54,43
120

587
59,87
132

636
64,46
143

690
70,31
155

141
76,20
168

aol
81,65
'180

850
46,64
19',I

Note When selecting packing collectsalways usethe minimunr number necessaryto obtain the correcrthickness
A packing lhickness or 6,35 mm (0.250 in) will increase the heisht of the car by approximately

9.5 mm {0.375 in)

Damper balljoint - To remove
1. Carry oul Operalidrs 1 to 3 ioclusive ol F,ont road
spdtrg and da'nper To nxnove
2. Rc'nove lhe split rli',. Qstellnted nul, and wash(,
secunng the bal l lo iDt
3 Using oxkact.rr  lool  nHSl OO release rho hal l lo l i l
l .pcr f rom lh0lr ia !1.  ov(rr i
4.  Falsethe I .of t  o l lhc crr  r r r l  l lhc ba jo i r l  latx)
r i  ears lhc ba !  p in car icf  RcirDVc thc bal l lo nl  l i inr  lh, l

5.  Unsc'ew Ihe l ) r l l  Dln i 'ss,rnbly f rom l ts ho!si fg.
l|knrg carc nol lo drnralc thc prncctivc rul)lxx Inxn
Colkicl lhe trrc ktml ndiusl,r, l sl,,ns (s.xi lis H4 5l
6 Ex.drDe rh. , l ln l l  jonr l  kn wc.r

Oamper bal l jo int  -  To assemble and f i t
I  Er is! ie t l r r i  lh€ ( l rnDof{rrrs r ' re i f  a servr( i l l , l ( l

2 Hold thc bal l  jo i r l  I 'ors i r ig i r  I  v .e S( i row l l rc r)ow
bal l  p in assembly in lo thc housi f ! t  wi lho! t  l i t i  n i ,  lho
pre oad shi t r rs.  F I  and krk logciher two ruls or lo l l \ r :
bal lp i f l  (sco t ig.  H4 6l
3. Carcfully lrghloo lhc ball ioinl nto thc I'ousn'g ontil
a loiqueot belweeo 5.7 Ntr'.rd 9.O Nm {O.54 kgf tr'
.nd O.92 kgl m, 50 llt rr and 80 lbf i'rl rs 

'equned 
lo

rotate the bal l  p in This lo i ( tue l igure shoold be
measured afler the trrll pii has been rotaled th(rgh
tour complele rcvolul ions and wit l r  the bal  p n n ls

4 lVeasure lhe gap betwccn thc ba! l jo i f1f . .e f r l  lho

5. Remove the bal l  jo nl  f rom the houslng and I  I
shrms, equrvalenl lo llrc !l.p previously mcasored, onlo

6. Fit the ballionrt and shims to the housnrg a'xl
torquetighlen theassomlty lo between 163 Nm and
170 Nm (16,6 k. l l  m and I  a,O kgf m, I20 lb l  l t  and
r 30 rbf fr)
7. Che.klhal  t l re torctuc rcql i rcd io rotaL-a the bal l  p .
swthin the mits givcn i f  OperaLio|  3 f  necessary
make adj !stments by incrcasi fg or d-acreasing the shinl
thickness to obtain tho cofrcot lorque readlng
8 Apply CASCO MLF 13 adheslve to ihe threads on
the botlom ofthe damper. Fit the balljornl assembly

Fig. H4-6 Checking the balljoint pre load

ofto lhe damper. lof t t ! re l ighten to betwccn 95 Nrn
and 108 Nm (9,7 k! f  nr  and 1 1 kgf  m, 70 lb l  l l  ond
8O tbf f t )
9 Secu.e thc bal l jo nl  to t l 'e t r iarqle levers and
comp ele lhe operal ors by rcversing the removir

12iaa
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Fig. H5-1 Fronttriangle levermount (shims arowed)

Compliance assembly, triangle levers,
suspension ball joints, and stabilizer

Lower rriangle levers - To .emove
1. Ensurethe g€ar rangeselector lever is in the park
posi t ion and applythe parkins brake.
2. Femove the wheeltrim from the respectivewheel
a nd slacken the wheel nuts.
3.  Jack upthe front of thecarand place si l lb locks
beneath the frontend ofthe body sills.
4. Removethe road wheel.
5.  Place ajack underthe lowertr iansle levers and iack
up the suspension lo panially compressthe road spring.
Ensurethatthe body is still supported bythesill blocks.
6. Fitthe support plate halves ofthe road spring
retention lool RH8809around the lower section oithe
damperand securethem together.

Insertthe four long studs of the tool throu gh the
upper spring plate and screwthem securely intothe tool

Note On carsfittedwith presse.l sleel spring platesthe
adapter p are RH12053 should be placed onlo the
spring plate priorto insening thefour studs.

warnins Always exa mine th e spring retention tool for
signsofthread wear or damage priorto its use.
lfyou have doubts concerning any parts oflhe
tooland their  abi l i ty  lowithsland spr ing load
you should renewthose parts.

Fitthe special nuts, thrust races, and washersto the
top ofeach stud {seefig. H+2).
7.  Evenlyt ightenthe retainingtoo nuts unt i l the road
spr ing isful lysupported.
8. Slacken the bolts securing the lowertriangle levers
tothe subjrame pivot bushes (seefigs. H5-1 and H5-2).
9. Discon nect the stabilizer bar from the front tria ng e
lever as described under Front stabilizer bar-To

'10. l f  removalof thebal ip incar ier isrequired,carryout
Operat ions 11 to 13 inclusive.
l l .  RenovFlhespl{pirardcasrel la lednulseculng
thefront shockdamper bal l jo int .  Using a sui table
extractortool release the ballioint taper. Lowerthe
triangle leversto allowthe taperto be withdfawn from

12. Support the hub assemblywith a iack.
13. Bemove lhe spl i r  p in dnd Ldstel ldted nu1lcru,  ing
the lower suspensaon bal l jo int to the yoke. Using a
sLrirable extractor tool release the ba jointtaper
l4 Bemove lhe dowelbo' l  dnd l l 'p setsLrew <p.ur lg
the tr iangle leverstothe bal l  p in car ier .  Col lect the

15. Eemove the bol tsfrom thetraangle lever pivol
bushes and remove the tr iangle levers.  Col lect the shims
i f  f i t ted (seef ig.  H5 1).

Fi9.H5-2 Reartrianglelevermount

l2tAA
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16. Exa rn ine the pivot bushes for s6rvicea bility a nd

Lower rriangle pivot bushes - To r€new
I Remove th€ lower lrlangle !evers 6s descrrbed under
Lower lriangle l€vers . I o remove.
2 To remov€ the bushes press them out of th€ triangle

3 Fit the new bushes as follows.
UsinU Esso Fl€xor 876 or Gul l  Par 125P to lubncaie

the bush pressthe bush into the t r iangle lever.
The bushes should be pressed in soihal the large

diameler bulferseclion of lhe bush laces rearwards
when lhc bver is fltled 1o the c.r (see figs. g5 1 ard
H5.21.

Lower lriangle levers - To fit
Fil lhe laangle levers by reversing lho removal prcccdure
nol  ng lh0 fo i lowing.
'1.  Assenrble the nonl  l r  angle evor onlo thc hct)r  ng
housins as shown n f i { l l re H5 1.  Do not t rghl€n lha nut
or l i l  the shim washersnl  lhrs s lagc
2. Assctr'ltc the rear lrirnlglc lcvoronb thc sub lradre
as shown i r  f igurc l -15 2 Do nol  t ighlor the ror.
3 Fi l  l l ie bal l  p n carr  f f  betwqxi  thc t . iangle lov.rs.
Fit and ld(tU. trghlen llx) dowct boll did sets(rcw lo
bctwcctr 82 Nm and 88 Nm (4.3 kgl m and 9.0 kgl m.
60 lbf  f l  r rd 65 lbf  I l )  a i ( l  I  I6 Nm arrd 122 Nm

(1 1,7 ksf  m and I2,4 kgf  m, 85 lbf  f l  and 90 Lbf f t )
respeci  vely.  Do not at iaclr  the damper bal l lo in l  to the

4. Setthe lrianglc levers intheir normal ride position

5. TorqLre t ighief  the rear l r  angle leve. nut to bctween
57 Nm and 6l  Nm (5,8 k l t f  m and 6,2 ksf  m, 42 lbt  f t
and 45 rbl h)
6 Removelhe nut from the fronl triangle leve. prvot
bolt. Apply sufficient pressufe to lhc two washers on the
pivol  bush to ensurethey are in conlact  wi th the centre
distance t0be of the bush.
7 Measure thedislance between lhe bearirg housing
and the inn€r washer (see f ig.  H5 1).  Sclcct  the r) !mbcr
oI  shims requ red to l i l l lh is distance, rounding up or
down to the nearast  shim.
8 Fit the shims into posilion thetr lit Ihe washs and
nul to the 0ivol bolt. lorque tighten lhc nut to berwccn
57 Nm and 61 Nm (5,8 kgl  m and 6,2 kstm,42lbl  t t
and 45 l l r l  t r ) .
NoteThe l i i t ins of  lhese shimsensurus that no rxrar

pre-bad is applicd lo lhe rubbd pivot bushos.

Compliance lever To remove
1. Crrry or i l  Operal iu is I  lo 7 inclrsrve .s dcsf f i l )c. l
under lowo lriaisle kvcrs To dnov{i
2 RenDvo lhe splil pnr rnxl castrlli,led nul rclaining

3 S(r t txnl  t l ro hub wi lh a tack rnd rs ins a .  h l )  c
exlrrctur rcleasc thc b p n tane! lrcrn the yok.
4 Rqtrove lhe troll socrnr(, lhc cotrrt)tance (xl jaw lo
lhe coinplionce lev{r
5 Nolc thc posl t  or l  o i  lhc . i row o| ]  thc compl rn(tr)
cver pivol  lx t l  (s.r  f i i j .  l l5 3) Hunovo lhe bo t  r rx l
wi lhdraw the lever kodr lhe sulJ f r lm l ) r&kcl .  Colkxr

6 Exam!rxi  the nr l t lcr  l )oshcs drxl  l ) r l l  io in l  l f l
serv.cabi l  ly  rnd rerrcw ns Inccssary.

Compliance lever To lit
Fil lhe coinpliance lerer l)y rcversin,r lhe removrl
0.oced!rc not ing the fo lowing
1. Ensurc l l rat  the e.ccI t r ic  adj !s l I i6|1 compon(i f1s
oD tho conrpli.nce ever pivoi are cor.rctly lo.ate(l ir' the
sub frame brack. ' l  lsee f ig H5 3).  IuIr  the bol l  unt i l lhe
arow is itl lho |)ositiofi |oted on removal
2 Check l Ic wheel  cdsler .nd canr l )er  as dcscr i l ) -Ad in

Complirncs rod munr - To Enew
1. When re6ewing the compliance mount adtacentto
the starter motorthe battery must be disconnecled.
2. On BentleyTulbo R c€rs, remove the heat shield
irom around thecompliance mounr.
3. Removethe nutand largewasher lrom the rear of
the compl ance mount. Do not disturb the position of the
outer nut.  l f  th is nut is undisturbed, i t  should not be
necessary to checkthe caster and cambersettings afier
complelion oflhe mounr renewal operatiohs.
4, nemovethetwo bolts securing thecompliance
mountto thesub frame and withdrawthe mount.
5.  nemove the bol ts€cur ing the compLiance rod jaw

:

Fig.  H5-3
1

3

Compl iance assembly

H5-2
t2 88



E]

iRl
E?-n-v..,

to the lever- Examine thebush forserviceabitiry ano
renewdnec€ssary.
6,  l i l rhenewcomptrdn,cmountardcoToorBnrsby
revprsrngthe removd I  pro.ed u re,  EnsLrre tha| lhetargp
washer is f itted with the concave side lowards rhe

T. Iorque tighten rhe nuts ro thetigt|csquored rn
Sectron H13
8. l f the posi t ion of the outercompl iance rod nut has
Deen movedthe caster and cambershoutd be checked
asclescr ibedinS€cr ionHTandadjustedasnecessary.

Suspension ball joints To renew
Prior to commencemenr of the to|owing operations, the
spnng retent ior  tool  RH 8aO9 shoold be f i t ted as
aescribed n Operalions I to 7 ilc risive of Lower
t ' r !ngle levers Io remov€.

Upper balljonrt {s0c fig H5 3)
1 Usins the tube spanner RH 7775 remove,, ,e
lockrng r  n9 l ronr lho top of  lhe br to int
2.  nemove l tn spl i l  p in and .rs lc ared fur f r ( rn rc

3.  S!pport  lho hub wrrh ajackrn(tusins a suruDro
oxlraclor releose thc batt pi tapu tronr theyoke
4 Fi t  thc exlractor r@t RH 7768 onlo lhe cor, , rn,n,re
klver lnd {idretotty Incss lhc ba| joirr ool ot rhe t0v{x.
5.  C?rrel l l ly  I  rco the new ba| |  to i t  i f lo posrt  of  on
l l rc LrnLicrs id€ ol lho conrr t ian(!)  ovu. !s i f !  th i )
cr l rador tqt  f i l l  7768 as rc tnscrtor toot  draw t lx:
l )a l l ioLnl  i i to thr)  lcvrr .
6. Frl aDd lo($n: lighten thc kn:kinll rilg lo belwor
2O3 Nh and 237 Nr, {2O.7 k{lt ri Jtrrt 24.2 kqt trr.
150l t r f  l t  ard 175l l ) l  l rJ
i ' .  Cornp cro tho rssemb y l )y revo.s rg r fe rcmovl l

Lower tralljoint {sr)c fi!, H5 4)
1 Depressurt{} tln hy.trautic lrrakirrg 5yslem as
descrabed in Cha0l(tr C
2 D scofnc. t  t l ro l r .ke t rose{s) j rorr  jhe f t rar  of  t t t ( l
l rof l  f !b.  Fi t  b aDl(s to rhe hoses rnd p pes.
: j .  Disconf icci  t l )c brake pad wedr ! r ) i l  dr t i  ock
I t r .k i rg electr ic. t  conlecr ions l i f  t i led) f rom the,ruD

4 Be,nove rhe sptrt pnr and castaltatcd rur trom the
lrack rocl  end. lJsi lg extraciorroot nH 97tO releasc rhc
Da p n taper f rom rhe side steer ins lever
5.  Rernove the spt I  prn arrd casla Intcd nut f rorn the

6. Suppon lhe hubwi lhajacka,rd us|ng asunabtc
oxrractor release the upper balt pin toper lrom the yoko
7. nomovethe splir pin and caste ore.l nut from rhe

8. Usrng a sui ta l ) lc  extraclrr  retease rhe tower od I  prn
taper i ro.n the ba I  p ln carr  er  L i{ t  the yoke and hub
assembly f rom rhe.a. .
9.  Removethe bal l jo int  assembtyand housnrs rroh

lO. Rernove the bal t jo in rom the housjns an.J co ect

1 ]  Thoroughly 0lean the hous ni j  and sh m washe.s.

fig. H5'4 Lower ballioint assembty

12. Ernn lhe ncw batt jo i r i t  Into the t ,ousi fg wi lho!r
l i l l ing lhe shlm washers.  f l r  ond tock to i lethe. rwo Iuts

Note l'Ic l)allionrl is supr)hxl as a cohr)lct,-r asso"'D'y
rnd is pre packdlwi th l (br icanl

13 CrnrLr l ly t ight , int ln l ) r l l  jo int  in lo l l re l jousi Ig ! f1
a lo 'quo ol  l )ctwcer i  14,  I  NrD .nd I9.8 Nr i r  (1.4 kgf  In
d.d 2,0 k! l  m, 125 lbf  in rnd I  75 lbf  l i )  is  rc( l r i re.J k l
(nalc lhc l)all This lo(tLre tr9ore shoutd bc nDrsure(t
alld lhe billl Di'r has bmr rot.led rhroulth ku conrlteto
revorulurs,  and walh lhe l )a l lpnr i l r  i tsv(x l rcr t  posi tb.
14 N/ lcrsrrc th{ :0ap l )otw,)cn the batt lo i r r l  ta(xr  nfd 1t ! :

'15 Ronovc t l re bal  io i l t  l rotrr  thc l rousin{ l  i | t r1 t i r
shins,  { ! lu ivr lent  to lhe g. l l  l l ( ivrously dx)asur.nt ,  onkr

I6.  Fi l  lhr :  bal l lonr l  and shinrs ro the hols i 'L aid
lorc lue l rghlef  the assernbly ro belween 339 Nrn and
406 Nm 134,6 k{ l f  m an.I41,5 (gf  m,250l t ) t  l rafd
300 tbl  l l ) .
I7.  Cho(:k thal  the k)( t !o roq! i red lo rotarc lhc bat i  p in
is within the limtis given irr Operarior 12. tt necessary
make adjushents by n'crcrsin!, or decrcasnrg rtre shnn
ihickness lo obtain thecor.ecl lorque rcadi|g
I8 Apply CASCO MLF I3 adhesive to ihc 1t fcaus or
l i re housrng lhen f i t  the ba I  io nt  assemb y tnto rhe yoke
I orque l ighten to berween 190 Nm and 2I6 Nnl
( l9,4 kgf  m and 22,1 kgl  m, 140 lbf  f i  and I60 tbf  f t ) .
l9 Fi l  rho yokeand hub assembty by revcrsing rhe

Front stabitizer To remove
I Rerrove the nuts and washers secuf ing l t lc
stabi l  zer l i fks to the rr iangte tever brackers .nd

2. Using extractortool RH 8O8O separate the ,dpers or
lhe stabilizerlinks from their locations nemove lhc tinks.
3.  nennve lhe setscrews and washcrs secur ing the
stabl l iz6r bar mo!nts to rhe sob trame.
4.  Remove the brackers ard s iabi t izer bar.  Co ecr .ny

12188
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Fig. H5-5 Fronr sbbilize. componenls
Inset Link fitted to Bentley carsother than
Conl inental

packing from between the rubber mount and sub-trame
(see f is.  H5-s).
5.  Exarnin€ the r !bbers of  the mounts and l inks f t ) r
setuiceabilily and rsn€w as nececsary.

Ront stabilizer - To lit
Fit the stabilizer by r€versing the removal procedu16
noting the following.
1. Sol lhe suspension lriangle l€vers tolhe normalride

2. At lach tho stabi l izer l i rks 10 the tr iafgle levers and
th€ stab l izer.  Do nott ighlon the secur ing nuts.
3. Fit the slabilizerlolhe sub frame without torcing
lheclamping brackets inro position. Ensurethat lho
p8cking (iffittedlis lo@ted belween the sub frame and
th€ stab l izer moLrnt
4. Torque tighlen the setscrews and link nuts tolhe
ligures quoled in Section H13.

H5-4
12A8



Section H6

Front hubs

front hlb - To .emove
1. Applythe parking brake and chockthe rearwheels.
2. Depressurize the hydraulic sysiems as describ6d n
Chaptor G.
3 Bernove the wheel trim kom the respective wheel
and slacken the wheel nuts.
4. Carefully position ajack below I he t riangle lever and
raise thewheelfiom the tloor. Posilion a sillblock
beneath lhe fronl end or the body silllo support rhecai.
5. Bemove the road wheel.
6.  Di$confect  the brake cal iper pipes al  lhe f lexible

@

tRl
SF

hose mounting plate connection Fil blanks lo the pipe

7. Bemove the brake cal iper mounl ng bol ts and
wl lhdrawlhe cal ipers of f  the break disc.
L Careful ly remove ihe hub dusl  cap.
I  Breakth€ seal ing band and remove the spl i t  p in,
cast€llated nut. and keyed washer iiom the stub axl€.
NoteThe righl hand stub axle nut has a righl hand

thread and lhe left hand stub axle ||ut a left hand

10. Withdrawthc hub assernbly i rorn t l reslub ax e.

Fi9.  H6-1 Fronl  hubassembly (Ca$ notf t ted wth anLi .hck braknq)

@ Rolls-Royce Molor Cars Limibd 1947

TSO 4700

H6-1



N

lRl

I  1.  R€tain the dis iance ptece.
r  2.  Inspect tha b dtF d\c tor  w".r  dnd scor ing.

Front hub - To dismantte
1. Remove the inner race from the out€r bear ing.
2. Using a sc.ewdriver, prise rhe seats from rhe rear or
lhe hub. Bemov€the sealprotector and inner bearing

3. lI new bearingsareto be fitted, drive od rhe
beanng ouler races from the hub using a $ft metat drift.
4. Thoroughlyclean the hub and any seruiceable

5. ll il is oecessary to remove the brakedascfrom rne
hub, rele.ence should be made to Chapter c

Front hub To assemble (see figs. H6 I and H6 2)
I Press th€ new bearing races square y inro the nlD

Fig.  H6-2 Front hub assembly lCarsf t ted wlh a. t  - lockbrakin0)

wi lhthe smal lerend of  thetaper leading Ensurethatthe
beaang races are fully seated on ihe rearshoutders of
the hub.
2.  Lubr icat€ the new rol ler  bear ings and rnner races
with approved grease. Fii the rear bearing inroih€ hub.
3. Fit the sealprotector with the proledivefla'sc
lowards the bearing.
4. Carefully press the two sea ls inlo posjrion fhessats
should be fitled back to back with lhespring sideollhe
ouler seal facing outwards.
5 Pack 42,5 s {r.5 oz)oI approved sreaseontothe
inner walls of the hub.
6. Fit lhe.oller bearing and innerrace previousty
greased, Intothe ooter bea.ing r€ce
Note Always ensure that the bearings are retained wilh

their respective outer races as they are sL,pplied in

11llr.l
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Front hub - To fit
1. Fit the internally tapered distance piec€ onto rhe
stub sxle wi th the tapertowards theyoke (see f igs H6-1
and H6-2).
2, Taking care not to damage the hubseals, position
the hub on the stub axle.
3. Fit the keywasher and cast€llated nut. Gradually
tighten the nut untilthe bea ng end float is removed.
Using a dialrest indicator adjacent ro the brake disc
checkthe run outofthe disc at the maximum radius;
th is must not €xce€d 0,102 mm (0 004 in) total

Nort€The reading oblained is a measure of lhe
tolerances ol all the components and if the run out
f igure exceeds the l imi l ,  the hub should be
dismantled and the cause investigated.

4. Slacken the castellated nut sufficiently to give an
endJloat .eading of between O.O51 mm and O.l 02 mm
(O.OO2 in and O.Oo4 in) on a dial test indicator.

Botat ion of  lhe hub d!r ing th is operat ion is
essentialto ensu.e that the taper rollers s€at correctly
and a lrue reading is obtained.
5. When the end lloat is correct. unscrewthe
( astel la led nur rhe minimum dmoLnr ro dl low rhe
insert ion of  the spl i t  p in.

Again measurethe end l loat .  Sublncl  the or ig inal
end lloal reading trom this new reading and add the
remaining amounl lo lhe thicknsss of lhe key washer
being used. The addi t ion of  these lwo{ isures gives the
coiiect thickness oI key washer to befitted on lhe stub

Keywashers a.e provided in thicknesses of
3,51 mm and 3,56 mm (O I38 in and O.140 in) .

Incotrecl  set t ing of the bea. ings wi l l resul t  in
p.emarurc oeanng wear
6. Wilh the corei lhickness of key wash€r titled,
inserl a splil pin which has b€eo lwisted togive a 90
turn to the head. Pass the seal ing band through the spl i t
p in head, round ihe nut,  and overthespl i l  p in legs.

Carefullytap the split pin tully into posilionthen
cnmp lhe s€aling band ends losecure it around the nut-
Finally bend back the splil pin legs around lhe nut.
7.  S mear approximately 14 g {0.5 oz)ofapproved
greas€ intoth€ base of the dust cap. Ensurethe earthing
slnp in lhecap is in theconecl positionio make contacl
with lheend of lhe stub axlewhenthecap is fitted- Fit
the cap byiapping i t  onto the hub with a nylon mal let .
a. Fit the b.ake calipers, road wheel, eic by reversing
the r€movalp.ocedu.e.
9. Bleed thebhking syslem asdescribed in ChapterG.
Note New bEke discs are treated with a proiectivefilm.

When a new disc has been fitted, ihe brakes
should be gently applied 

'rntilthe 
prol€ctive film

has been removed from lheworking s'irfaceofihe

lf only on€ front brak€ disc has besn renewed.
thecarwi l l  g€nt lyp(] l l lothesideopposi tethe new
disc untilthe protectivefilm has been removed

12/a7
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Section H7

Front suspension settings

Whenevefthe suspens or has been prdi . i tyor f !  y
d smant ed. ihe r  de heighr of  rhe car sho! ct  be
che.ked. fh s he ght is th-"  venlcal  . l isrance nrcdsuleu
between lh€ machi fed loc. t  ng pads on the urdeF de ot
th,a l rof t  sub l ranic .nd th- .  cef l re tne of  Ltrc t r iangte
lever bal l  p i f  c.( icr  s-"c!r  ng botr  lsee I  ( r .  H7 j ,

To a ow thc s lstens of  to sei l  e al t . r  asse b V,
. i r  ve the car back afd to,  rh befor-"  carying oul  the r ide

Ride height -  To check
I The | l ! ] iVh1 m!sl  bc { : l rccked w lh r  f !  tdf t (  of  iuel
lhowev.r , l f rc ianl  stLirhn V enrrny,  weigtr l  { r lu v.  enl

to l l ie rrnornl  o l  r f  ssrng luct  shou { t  bc fosi t iorx{ l
nd f ( ryr l  to thc iucl  l .n i .

F,n och 4.b 1i1rcs ( l  t r i r r  a i i t ,  L2 US t  r t )  . l
In ss r) !  rLr i  rdd 3.4 <,J {7.5 b) ot  w. ! t  I
i ' .  Ln: i rnr  thar l l i . 's f r i lc  whdrt  l r ( i t ( ,  rdnr j ,  , r r r ( j
f ( .ss. I . r i  r r .  I  t te( l  i f  I  l r r  r lcv, i I r  lx)s I  orr : ;
i j .  Cl ier l ( l l ro lvr .  l ) r t rs:n|{rsa.r t r t r ) I ( r t  I  r rxr j r j { rV tL
rs rn!or l r r r l  rhnr r I i ! r ) tx,r t ior  : , r i ] r r i . r lo! l , r : j  j . r ) [ i \ ] r
lyrr  l ) r r iso( i : r  wr l l  cr ! : l  I  ( ] l r  l r . r  i t I t  r f ( j iL{r t r r f ( r rL

/1.  Dr v. l l i . { i l r  r ) r rL() lsLr i t . l ) [ ) t r ]vr : t  r . r r r t r  r | ( t  ( j t ro. i (
l l rc t rotr l  r ( ia( l  wl{r l .  l )0 f . r . l t . l r t i l  to i j t  l t jc  I  r l f
r r r  ( l r r l  wr lh l r rc . r r  ( r r  r  ur i  cv( l  . r r l i t r ! ,  ls  tho ! , , r r , j ,x
r  w( i  ( l l i l  ( l  s t r  [ ] t i ( ) f  cr  J Llr l  t t r .  | r r r : ;  t r :  ( r  j l
5 Ml)v.r l Ic ( r r ! i r  r r r ] |c. i i  {xr lor  cv.r  { r  t [ )  f r jL] l I l
t ) ( i : i  l i ( r r .  l lor jov{r  l l l j  ( rorr . lhr j ( t .  tu:nr (r jLInlxtr  / \ t j  or l
ILr ! )  r i r fc f2)  r ( ) r f  rhe fLr : l r lb i | ( t  Ur)  c ls( j  t t jd pirn( | r r

i j  Slrr l  i  i ! l  rLrrr  l l rc Lrr iJ r i .  A l .w t t j ( j  t ry( t r ru| . j
syslrrns to tu y t i r r )ss!r  z-A
7 ( i l rc. i (  thr l  l l re f i rar  sL]sper is io l  ]c ig l r j  i !  sor rs
descnt)ql  o S.ctror i  l l l  1.
8.  Me.s!rc the |  . lc  l rc ( thr  l iotu lhr)  .vet  s!r  f&: !  orr
wlr  dr  t r r . i  ( i r r  stands, lo t ln t r .e ot  t t ic  i rof t  sUb l rnmc
loc. l r f f l  t )ads fhcse p.ds rro 5i l ! .1.d o0 rhe ur jdrrs do
. l  lhf  sob fr .nr . :  rd l . .enr l .  tho I rofr  rnornts (se,A I ig.
H7 I ,  d imefsnrr  A)
9.  Vle.sureIomthe -ave srr fnceL. l t rccenrre!  r r r r
bo I  f i t ted lh.olgh th-A lowor bal  p I  carr ieJ (se-"  rq.
H7 I .  d inr- . , rs ior  8)
1O S!b1rac1 drmens on B fronr dlmcrrs on A I  h. .
dr f lerenc-"  hetween the lwo d mens drs shou d bc
betw-pe. I  04 mm a.d 1 I  o mm i4 I  i f  and 4 35 i f ) .  t f
rh.  res! l laf l  d mens on s ol is id-"  th is to er. f .  r . t j !s t
the c! .  herghl  .s descr ibed !nlcr  F d-"  hc qhr To

Ridehejghl Toadjust
The car r ide height is increased or decreased byatter ins
'hr  rh i . tnp,c ol  th- ,  o l ta ls |  

'adoFrwe6r I .esprr  9
supportcollar and spring support ptare. Beferto Section
H4ior col let  th ickness informat ion.

Fiq.  H7 I  Front height set t ing
a |  (nn l { )  sr  l )  i I r ] l )  orr l  oI  t ) ! ( i
f l  I  oor lo u(rrLr( i  nr i  o l  l r  ,  r { r  i :  k jv, !  t [ l l
l i  l l .  ( t l r t  scl t i r r ( t  r rnsUr(xfrxr l  n t r l .Lr : ,  l l

l r rsot  Sub i r i r t r j .  oc! i  { r j  Drr l

I  Fi l  rhe s|pport  p la le halves olrhe road spr i lq
retention 1oolRH8809, around the lowcr secrion onhe
damper and sec!re lhem together

l r 's€nthe four long studs of theiool(hrouqh the
upperspnng platc and screw them securely inLo rhe Lool

Fi l thespecialnuts,  thrust  races, andwashers (o lhe
top ofeach stud (seef ig.  H4 2).
Note On carsf i t tedwith pressed sleelspr ing plaresthe

adapter plate RH12053 should be placed onro the
spf ing plate pr ior to insert ing thefour studs.

Warning Always exa mlne the sp rlng relentio n too I ior
s igns of thread wearordamaqe pr ior to i ts use.
lfyou have doLrbts concerning any parts ofthe
looland theirabi l i ty  to wi thsrand spr ing load
You should renewthose parts

2.  Even y t ishten the fourspr ing retent ion toolnuts to
retainrhespr ing in i ts comp ressed con di t ion.
3 Place a jack underthe cenlre triangte ever pivor ancl

The operal ion wi l la j lowlhe spr ing support to be
drawn f  rom ihe spr ing support  p late,  exposing the

whentheco els arc exposed support the ca. body
on si l  b locksthen carefu yremovethecol lets.

@
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4. Selecl th€thickness ofcollets r6quiredto obtain the
correctcarr ide height.

Do notf i t  col letstotal l ing more than 25,4 mm (1.0 in l

A packing washer6,35mm {0-250 in) thick givesa
change in car height ofapprcximarely9,S0 mm
{0.375in).
5.  Fi t lheco/ lets ln loposi t iononthespr ingsuppod
col lar .  Always ensurethatthethinnesl  col lets aref i t ted
1o the top of lhe select ion (seef i0.  H7-2).
6.  Remove the si l lb locks and careful ly lowerthe car
ensur ing that the col le is enterthespr ing support  pLale

7. Bemovelheiack and spring relention lool.then
lower lhe ramp lo theground.
L Rol l thecarbackandfonhunl i l lhewheelsanaina
stab e camber,  then check the r ide height agaio as
descr lbed prcviously

Steering and susperuion geometry

Camberangle
Casterangle

0'12'  a 5 '
0 '30'  negat ive I  15'
f0 '  130'

Fig.  H7 2
l

3

5

Fron t hei.Jht adjustment
St)r  l { l  r . lonl idr  lool  sul) t )or l  ILr l ( l
Spnnt $rt) tnnl  col lar

Rcldni(r '  rool  srud 141

Maximum castervariation from sideto side 0 30'

Front wheel toe-in - To adjust
1. With the car ride heightcorectly adjusted, position
the caron a levelsurface. Setthe steering in the straight

2.  Set su' tab e al ignment equipmentonto the f ront
wheelsfollowing rhe manulacturer's instructions and

3. lladiustment is necessary. slacken the pinch bolts
securans the track rod adjusters (see fis. H7-31. Rotalethe
adjuslerstobr ing the wheels in io the straighl  ahead
posi t  on (zeroloe in) .
4.  Rotatelhe adjuslers by equalamounls to i t ive an
ovcral l loe in f igure ofbetween 0'7 and 0'17' .
5 T ghlea rh.  p n. l '  hol ls lhen cl-e.L lhe loe in Jgdrn
6. When dretoe in iscorect ,  torquet ighten the pinch
holls lo between 48 Nm and 54 Nm {45 kgf m and
5,5 kgl m,3lbf fi and40lbftllusans lhe lolo.ance lo
. l ign lhe spl i tp in holes.  Fi l  ncwspl i t  p i Is.

Caster and camber ngles - To acljLrs(
I l ! r  . iNsl( f , .nd ( i r r rLnr . r { ,k i i i  nr !s l  h( i  { ;h(r t (x i  r l  lhc
r;rrn ' )  1 me as id jusln(nl  o l  or)e. f fcds 1lx:  r ) l I r
I  lJ ive lh.r  { : r r  o i lo l  r i l  rp sel l rng lhc f rof l r  wh{rr  s
on lunlrbles l'li(, blxiks lrxxilh tlx] rcar wlxrls t0
Innnrhtrr lhe crr on r ktcl t)latrc Cltn:k llrc nrnr wrrurl:;
/  t ' rsure l l rc { i r r  Innr h. ighl  rscoirsr
1l  t i l  sur l |b le { i lu;k i f i t  (x lu ipmerl  1o lhe wlx l l  i rD( l
r ) l i i ! :k  lho c.stcr  r fd r i l r r lxr  an! lcs rn .c.o( l i r r r )  wi lh
l l io rnlLr l ) r fcf t  m.rLr l rdurcir  nslrucl iors

lordtusl  lhccar; l  rn l l l { r ,  t r r )ve lhe c(rnt)hir t rx jod
r or o! l  o l  lhe qrr t r l i r r t rx)  r r ( t rnr l  usinq l lkr  c l . r r t rng
n! l : ion lh{ :  r { l  {sco l ! t .  l l5 : l )  Slackel  lh.  (nnt t r .n(x l
ro(l trw boll sullicictrlly lo rlk)w lhe jaw lo prvot oo tll)
( t r r ' r r , l i .nce a.m d(rnV rdjuslDer l

lo ,d jusl  lhc crrr lu ar is l -" ,  re easc ihc ccq)r i1n.
lx)Ll  or i  wrrLch lhe conrpl i lD'rr  r rn pivois.  T!rn thr)  l ! t l
uf i l i l  lhe corect  c.orbo .r i {J le s obla ned
NoteThcai iow st . r i t t rx l r ) r i  thc bol t  head (see Lv

H5 3)should. lways t)oini  below the.{ ! r l i { :  l ,nc of

0.  Check rhc castei  nrv le aganr lo cnsurc lhal  rhe
n( l tust ineni  o l  thc cambernngle has not al tc.ecl l l 'e
c ls ler  angle ou1 ot  the requir-" ' : j  l inr i ls .

To(!e l i { thtcn the bo ls and bl ts to ihe I ig!rcs
(tuoled in Secl ion l l l  3 bofo 'e carry ng out the f  ia

7.  Cary out the sarnc adiustmenl p.ocedure of  Lhe

Ih.l marimunr casld variation al'owed bctwccn
oach snle ot the car is O 3O'.

Fig.  H7-3 Track rod toe in adiustmenl

H7-2
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_ 7.  Carryoutthe same adjustment procedore on rhe
' otherfront wheel.

Th€ maximum caster variation a owed Derween
each side ofrhe car is 0. 3O,.
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Section H8

Rear sub-frame and suspension

lntroduction
The rear sub l rame comprises a rear crossmember and a
final drive crossmemtrer with frametubes fixed at angles
between the two componentslo for.. a spac€ frar.e

The trailing arms which are designed io give a
setrri sw g axle eftect. are attached lo lhe rear
crossmember. tach railing arm cariesa rcar hub
assemblyaod a moLrnting plalc for thesuspension slnn

A slabilizerwhich is anached to both lrailing nnns,
is mounled on lhe rear crossmember

Tho l i fa l  dr ive crossmember suppods the i rnat  ( ' r  v{)
Ln' i l .  l l r iv i )  sha11s l ransmi l  the dr ive f rom lhe utr i l  lo lhe

lhe sub lrrme assemb y is securcLl to rrrdcduly
brrc lds l )y t l ro use of  rubber moufts I  i ted r l  orcn {nio
of l l re c losstrr0ml)ors.

Srnr I  ktr ' !11!di Ia dampers are t r rorr i l , r l  r t  ihc
.rr(ls of tlxr rcar crossn'emb-"r to damp ary f()wntu or
i..rwrd vrbratnn' of the sub frame

On Bs' l ley Turbo I  c.rs a panha( l  f tx l  is  r lso I  l lcd

@

lRt
@!

v"

to the rearof ihe l inal  dr  ve crossmemberlo resrr  cL

Warning When the rear sub frame is removed from lh€
car, on no accounl must the frame tubes or
crossmembers be dismantled unless ;n
alisnmentiig is availablc lor re-assembly.

Rearsubjrameand finald.ive unit - To remove
1 Drive the €ronto a ramp and chook thc front

2.  Depressur ize the hydra! l ic  syslcms as descr bed rn
Chapler G.
3 Move the gear rafge seleclor i r - 'vo lo lhe nel t ra

4.  Disconn€cr t l re bat lcry
5.  Remove lh€ rcar sect ions ol  the exhrusl  sysl . i rs as
dr iscr lbed in Chapter O.
6.  Remove the rear wl ic. l  l r  d,s ond slackdi  t lx i  whcel

7 q,  mnv. L,F raur ro_,1 \ r ,  , , , \ .  \ ,1,+.x r .J I , r
St)ct ion l l l  O

l

Fig. H8-l Roar sub lrame and associated components
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8. Place ajack beneath thefinatdive casing and rarse
ihe rear of the car. Support the body on si bLocks in the
normal ride posilion.
I Support ihe tralling arms withjacks and removsthe

1O. Disconnect the pipe and hose connecrions trom.ne
levelling valve srtuated on th€ rear crossm€mber. Fl
blanking plugs to the papes and pons.
11. 0ncarsf i t tedwithant l - lockbraking, removeth€
rear seal cushion (see Chapter S). Disconn€ct t he lwo
sensor con necl rons, situated on the rear seat pan and
feed the conneclors down through the qrommer nores.
12. Disconnect the br€ke hoses ffom rhe iraijing dm
brack€ts.  Fi t  b lankins plugs to the hose and pip;  ends.
l3 D;sconneci lhe suspension strul kom the rearof

14. Discoonecl the parking brakecabtes trom rhe
operati|g lever on the rear hubs. Putt back the
convo\rrpJ slpFvcs to 4rpo:p tt,' outpr crtnc secunn!
nuts.  Felease the fuls and fced the cables throuvl  rne
sk, in the brackers Oerach rhe ring clip supporrang each
able beneath the.ear stabrtizer

1 5. Remove lhe propeller shaft as described in
Chapter F.
16. Disconnectthe earth braid from the rear ofthe final
drive crossmember.
17. On Bentl€yTurbo I cars disconnocr the panhard rod
rrom the mounting bracket al the rear of the finatdrive

la. Remove lhe smalldamper siruated at each eno ol
the rear crossmember.
19. Ft a frame similar torhar shown in figure H8 2 onto
a trol leyjack.  Raise the jack and posir ion theframe
beneaih the sub. ' ram€ wi ih rhe cenrratpad benearh the
tinal drive casins. The two a.ms should slpport rhe
irai l rng arms and the foMard pan shoutd suppo( rhe

20 Wilh the sub hame futly supportert, remove the
four bolts securing lhe rubber mounrs to rhe body

2 1 . Carelully lower the sub lrame froh benearh I he car.
When the sub frahe is clear of obstruclions, pjvot ihe
suppon and sub ffame through 90, to attow rhe lrame
lo tass betweeo the radrp channels. tf the ramp istoo

"1
I

Fig- H8-2 Rear sub lrame removal iig generat dimensions
A 635 mm (25.0 in)
B 673 mm (26.5 in)
C 61O mm (24.0 in)

D 127 mm (5.0,n)
E 635 mm (25.0 in)
Ins€l ' Jlg tofinaldnve location

H8-2
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narowto allow the sub fEme to be lowered in this
manner, the sub fiame should be lowered onto the ramp
and th€n carefully manoeuwed ffom beneath the car.
NoteWhen | f t ing thesub' f rame assemblywith a hois l ,

use pick up points across the trailang arms and
und€r lhe final drive unil. The rearcrossmember
sho!ld also be support€d. Do not lift the sub-
frame on the frame tubes,

Rear slbjtameand finaldrive unit - Tofit
Fi t  ihe sub-frame and f inal  d. ive uni t  assembly b,
revers -g l l rp emovdl  p oc.dur€ ror ' -g lh€'ol 'owirg
1. Inspeci  a l l  the nrounts and components for
serviceabilily. Renew as ne@ssary
2 Ensure that the tront and rear sub lrame are aligned
by meas!r  ng thc ong tudinal  and diagol la l  d istances
between the machined fixture locaiins pads (see fig.
H3 I  r ) .

The\p measu'rm.nls murl  t  r  cq' |d l  rnwithi ' l
1,60 mrn (0.062 in)
3.  Chackthe r ,"ar {xossrf-"ml) f f  sct t i fc  ($oc f ig H9 3)
as described in Section H9 uMer Bcar crossmembef

4 Whe. f i t t ing rhe rear rond spr ings cfsure thal  lhc
coned number ar id sequence ol  r ic le hc Aht ddj !stmcnl
wdshffs 0ro malltaitrql
5 Do nor righlen rhc erhaost sysrem ioii'ls uililrhc
pipes hrve becn rn noeuvred k) obrain lhc besl
al ignnref t  wh ch rs l ree f rom possible ldr ls When
check rg clearances always lakc inlo account lhe
exhrust  growth lhal  wr l l  occu.( lunng engrne.unning.
6. Al@d lhc hydr.ulic syslern as dcscril,cd in
Chat)kn G.
7 Checkl l rc rdo l rc ig l i l  as dosdibcd i f  Sect or H11
and Chapler G Sq: l ion G15.
8 toftpe lighlen.ll nuls and sciscrcws lo lha risurcs
quoted in Secl ion f l13 ind Chapter P

Framet'rbes - To replace
l{ damage occu,s to one or mo.e o{ the {rarne tubes lhcy
can be replaced ustr€ thelollowing method.
lmportant A ways ens!re lhal  a l lsuspension loa. l  has

been removed from the sub lr,rme pr orto
the removalofthe kame tube bolts- Only
remove one lrain€ lube at a lime.

1.  Dr ive the car onto a ra rpandchocklhefronl

2.  Move the gear range selector lever to tho park

3 Depressuriz€ the hydraulic systenrs as described In
ChapL-^r G.
4.  Suppod the f inaL dnve uni t  wi ih a jack
5. lnsert a spnng .etention tool RH 9299 through lhe
ceolre ol each lower spring suppon- Screw thetool fully
Into t l re upper spr ng support .
Warning Aways examine the spr ing retcnt  on too lor

egns ol  lhread wearo.damage Driorto i ts
use. Renew the toolif necessary

6 Ra selhe rearof thecarunt i l the spf ing load is
remove. l f rom tho i ra i l ing arms. Posi t ion s I l  b locks
ben,Aath th€ car s i l ls  to sLrpport the body. Efsure the
rrailing ams are supponed by the road wheels

Fig. H8-3 Jury bolt in position

2 Beu crossmornber

7. Remove onc of the srnall darrrpers sitla1ed berealh
each end oI lhe rear crossrncmber and inserl a iury holt
RH I575 {see f ig.  H8 3).  With the jury l l t r  i r  posr l ion,
fepl  ce the dar)per f rom lhe other erd of  the
crossmember wi th ajury bol t .

The iury bolts shouklnol exerl arry krod oo lhe

8. Batoro renrcving lhe t romc tube, rxte lhe mounring
ol  lhe tubc lo tho brackd, thc bol l  inseniof  d i rcclbn
ard lhc washo positions.

lhe lube c|rd laces aro o{fsel lo nlbw lhe tubc
cenkel ine to l ie along the locat ion facc ot the
c()ssmember l ) rac(eL Ensurc that  lhc ncwlubc is I i t led

9. Removerhe lrame rubc
1O. Place tho new frame tube inlo posnron The
al igrmenl ol  thc ho cs belween lh6 f iame lube .nd t l '€
ctussm€mber brackets sho! ld al  ow lhe sec!r ing lxt ls
ro be inserted wirhour having io aplrly tdce to rhc lube

1 1.  l l  a l ignnrenl  is  co(ecl  t i l  and ioqLr€ l ighten l l 'e
trarre tube s6cur ing bol ts 10 between 102 Nm and 108
Nm (1O,4 kgf m and 1 1,O kgf m. 70 lbf  t1 and 80 lb i  f l ) .

Should hole 
'nisalignmenl 

beevidenl the cause
should be nvest galed Do not release t he lorque arm or
other {rame tubes to obtain hole a ignmenl This c.n
cause sub fnme movemenl,  resul t ing n ncorect  sub
frame settingsand necessitatn{ thc removalol lhe sub
frame to obtain correct alignment on a setting iig.
12. When al l  the f rame tubes are secured, remove €ach
j ! ryboLt in turn and f i t the smal ldamper.
13. Remove lhe spring retention tools and alljacks and

14. With the gear range selector lever in the park
position, rernove the gear change fuse trom the
fuseboard (fuse Ao on lus6 panelF2).
15. Starl and run theengine to pressurize the hydraulic

Bump stop - To renew
l. Chock the f.ontwheels.
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2. Jack up the rearofthe carand remove th€ road

3- Romove the two s€tscr€ws s€curing the bump stop.
4. Fit the new bump stop and torquetighten the
setscr€ws to beiw€€n 22 Nm and 24 Nm (2,2 ksf m and
2,5 kgf m, 16 lb{ l t  and 18 lbt  f t ) .

Rebound stop
The rebound stop is incorporated intoth€ rear
suspensior strul and no maintenance is necessary.

)
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Section Hg

Fig. H9 1 Rear cmssmember mount alignment
A Holes to be within 5' of vertical centre line

be fitted into position on the rear crossmember.
7.  Removethe smal ldamper f i t ted below the fear

8. Scribe around th€ edges ol lhe body bracket 10
assisl in cofiectly positioning the bracket on assembly.
9. Suppod the rear crossmember with a iack
positioned nearto the end of lhe crossmember. Remove
the nut and washerfrom the long bol t  f i t ted through the
rubbef mount.  Adjusl  the support ing iack to al low lhe
boll to be easily withdrawn.
1O. Remove the setscrews securing th€ mounti g
brackel to the body Carefully slide the brack€l dow'i
between the body and the rear crossmember.
l l  Posi l ion thc extracl ion @mponenls ol  t@|RH9291
onto the mount (see f ig.  H9 5).  Tighten the draw bar
unt i l the moLrnl  is  wi lhdrawn kom the crossmember.
Remove the old mounl and the cxtracliorr cup from lhe

12 Check lhat  the bore ancl  im of  the housing are l ree
l fonr b!rs nd darnage. Light ly lubr icaie lhe bore wrrh
Molyrooc C or equivalent grease
13. Locatea ncw mounl in posilion on lhe
crossmember.  Fi l  tool  RH9291 usrng thc insertron
componef ls.  Ensurc lhat  the s lots in the rubber ot  lhc
Inount are positioned as show. in figure H9 l. lighlcn
the tool draw bar t.r draw the ncw modnl irrlo lhe sleeve

EiD
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Rear sub-frame mounts and stabilizer

The rubber sub frame mounts can be renewed with the
sub-frame in position. Always ensure when carryrng oul
the renewal operations that allsuspension load is
removed ffom the sub trame and that the franre iubes
are not put onder stress.

Never use theframe lubes lo srrpport or lifi the sub

Warning Always examine the spring retention tool
FH9299 forsignsof thread wea. or damage
priorto i ts use. Renew lhe tool i f  necessary.

Bear crossmember mounts To renew lsub lrame an

1 .  Dr ive tho car onio a ramp and chock lh€ f ront

2. Move lhe gear 6nge seleclorlo tlie park positioo.
3. Depressurizelhe roarsuspensaon siruls as
descnbecl in Chapter G.
4.  Scrcw a compression lool  RH9299 nloeachbel l
shrpod \nin!, supt'o.t 16 rcl.rir ih,r springs Ih.n
coftrfiessed condnion.
5.  Place a jaok under ihe f ina dr ive and raise the rear
ol  lhe car Suppor l  lhe body on si l  b ocks.
6 Supporl lhetrailing ams wilh iacks. Raisc the
rraLling rr'n sulficiently l() allow the mounl extractor to

Rg. H9 2 Final drive crossmember mount alignment
Holes to bewiihin 5" ofverti€alcentrc line

,,J
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ot the crossmember until the mount is tully inserted.

14 Rernove any grcase that may have been deposited
on the rubberof the mount using a so.p solut ion and

1 5.  Sl ide the mouni ing bracket between the body si l
and lhe crossmember. Position the brackel loihe lines
scnbed in Operation S lhen tighten the selscrews.
16. Fit the long mounling bolt with the washers
posi t ioned as shown in f igure Hg 3.
I7.  Release the compresslon iool  retai f ing the spr ng
18. Removethe jacks and si l l  b locks.
19. Check the dis lance between the lar{ le buffer washer
and theedge of  th e crossmem ber s le€ve. This dmens on
should be between 1O,16 mm and 12,O7 mm {0.4o in
and O.475 inl.lf lhis dnnension is incorect adiusl lhe
mounting brackel lo oblarn the correcl clea.anc€
20. Fi t  the smal l  sub l rame damPer
21. Torque i rght€f  o l l  nuts and selscrews lo lhc l igures
quotecl  in Secl ion l l l3 .nd Chapt€r P.

Final drive crossmember mounts To.emove
{soe l i !1.  H9 4)
1.  Dnve lhe.ar onto n r tmp and chock l l 'c  rear

Fi0.  H9 3 Rear croGsmember mount set t ing
A 10,60 nrm lo I2,07 mm (0.40 r  to O 475 n)

Fig. H9-4 Final drive crossmember mount
{ leJl  hand shown)

2. Mov€thegear lange s€lectorlever to the park

3. q"aovF I  c n d-e wl 'eFl  i ror  r l . .  ct r r ' ,sr .  jh"-  rd ise

4. Suppoi t  the i inal  dr  vc u i t  wi th a iack
5. Before removng any ol ihe r.ounl compofenrs,
scribe lines around lhe washers on the nrounting plates

connecting lhe finaldrive crossmember to the rubber
mounts. These lines wiltassisl in correclly locating the

components and cenlral iz ing the f lnal  dr ive !pol

6. To remove a crossmember molnt, remove the two
moLr t  ng plates connect i r rg lhef  naldr ive crossmember
tothe rubbermounl.
7. Bemovethe lwo s€t screws also the nuls and
washeG from the toLrr bolts. securiig lhe motrnt lo lhe
body. Slide the mounl oll the bolls.
L Remove the moLrDl f rom ts housin{,  usin!  the
oxlract  on componenls ol  ioolBH 9291 (seel ig H9 5)
9.  Chcck Lhal  lh€ bofe and r im oi thr i  hous f0 are t ree
hom b!rrs and damrrgc L ght ly iubr icr tc the t )ore wrth
Molytone C or equrvdlenl  grease
1O. Fil a new mounl inlo thc housng usnrg lhe insedron
r, ,nI t 'oncnr\ol  roolnl l929t t " r 'nPI l r . r l  l l 'cs lo l \n '
lhc mount are posili(Nnl as nhown nr frllur(, 119 2

Fig. Hg 5 Mouni extraction and ins€rtion tool
RH929l

H9-2
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Fig- H9 6 Rear stabilizer components
Insel  L ink f r l lLnl  1o Bcnlby crrs olh-ar t l r !n Eenl ley Cdr i  ncf l i r l

1 I  I lofovc rr iy { t reaso l l rdt  mry Iuvc b nr ( l ( }pos l (n l
on lhe rrbbe. oI lhe ftunrl usitrV I so!r solrti{D al

I2 Fi t  t l rc nioLrf ts to t l ro body I 'V r .vcrsrr{ l  thc rcn()vr l

I3 lirque lightc[ lhc s.)ts{xews lr nuls lo lhe filtu.1is
quot(  i r  Srxl t rnr  I113 alr l  Chirp!(x P

Rea.stabilize. bar - To.emove (s@ tig l19 6)
'l llemove lhe U' clamt) scc'rtrtg the level||ng vilve
torsior l )ar  10 thc cenke of  the sLab l izer t )  r
2.  Slacken, hul  do no1 .cmove tho rcach nuls whidr
secure Ihe srabr l izcr  l inks ro rhe rrai l inq arms.
3.  Usi  g a hanrmer and a sof t  metaldr f t  p aced on lhc
reach n!1,  seprrale the s ld l ) i l  zer l ink lapers l rom lho
lrailing aftns Rcrnove lhc rcach nuts.
4 l l 'xnovelhebracketsal tachingtheslal) i l izer
rnourt  ng busl l0s to iho crossmornbef
5 ne'nnve r lx,  \ rJbi l i / , j  I 'Jr  . ,nd ,ubbe, r ,o, ,nr i r , t

6.  To remove the siabi  zer l inks t rom rhe stabi l izer t rar
r-apeai Operai ofs 2 and 3

Rear stabilizer * To fit
Fitthe stabilizer by.eversing the rernoval pfoceduro
noting thefollowing.
1- Examinelhe stabilizer mounting bushes and links
f or s€rviceability. Renew if necessary.
2- Loosely assemblethe links intothetrailing arms.
3.  Fi t thestabi l izeronlolhel inksthenwithlhetrai l ing
arms set ln the normal r ide posi t ion,  securethestabi l izer
barontothecrossmember.  Fi t ihe brake cable support
clips on the lower setscrews.

4.  Torque L ghton the l ink notslo between 45 Nm and
4a Nm (4,6 kglm and 5,0 kgt  m,33 bf f i  and 36lbf f t ) .
5. Sel lhe levclling valveas describ€d in ChaplerG
Sect ion Gl5.
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Sect ion H1O

Rear road springs
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The rear road spring assembly com prises ofa road
spr ing,  upp€r and lower bel l  shaped suppor{ ,  ddiustLng
rings. and pliable spring seats A fl€xibie strip is fnted
belween iho fifst and second spri g coiLs at boih ends ol
the spring. The adjusling rings, dre each 1.22 mm
{0.048 n) lh ick and are used 10 oblain lhe cof tect  spr ing
load and car r  de height.  Each r ing s cqu valeni  lo a
sprins load increase ot 35 N {3,5 kst, 7.8 lbf) arxl will
inoreasir  lhe car h€ight by 0pproximately 1.78 mm
(O 07o tr')
Warning A wnys examinc the spr ng retcnt ion rool

RH9299 iu srgrrsol lhreaLl  woa.or damagc
prior (o ils use. Bcnew lhe toolif nccossary

Bea. road sp.ing - To remove
I l ) r ive thc car onlo a rarnp and chock rhe frort

2 Movc thc gear range sdectd lever lo lhe park

3. Suppor l  lhe lnrnl  d ivo uni l  wi lh a j  )k
4 f$crr  spr ng dent ior i  loo RH9299 lhroul lh t l 'c
(nrti: oI thil lrwo st)ri.!l s|pporl scrcw lhc lool f(lly
In lo lhc uPper spnng suppor l
5 l .  l l  lhe rcar ol  lhe car rr t i  t l ! i  sr ist)drs iur s i , r  lhc
lull rchound posildt. Posrl(r' sill l,locks hrrcalh lhc ftr
s l ls  lo s!pport  thc bo{ ly.
6 CarcfL,liy mamouvrc llx) sprin! froar ils scol and
rcrnovc i t  l rom l)dwcen l lxr  t ra i l i ig afm rnd lhc body.
/  Rernove l l re s l t r in9 scr ls ard adj !s l i rg I  fgs f ronr

Not€ On Cornichc 11 an.l Conlinen2l cars confoming to
a Canadian, USA. and 1989 model yea. Mid.Jle
East specilication an additional spacer and seat
are irrted benearh lhe normal spring scar and
adjust ins ings (see l is .  HIO 1).

8 ndnovc the lwo dowcls l ionr the l )asep r le of  l l re
sprnrg compression lool RH 7909 and lil adat,rer bbck
RH 9504

Fig.  HlO' l  Rear road spr ing assembly
1 Plable spring seal
2 Adjusi  n9 r i ' rgs las r-"quirer l )
3 Upper spring support (thfeaded cenlf-")
4 Flexibl( j  s l r ip
5 Spr lng loading .bcL
6 Flexible strip
7 Lower spr in! : t  support
8 Adjustins .ings las reqlired)
9 Pl iable spnng seat

10 Spec ! l  8.89 mm 10.350 n) th ck spacaf
and sho.lened, pliable scat
(Only fitted to Corniche ll an.l Continental
cats confoming to a Canadiat USA, and
1989 modelyeat Middle Easa specificationl

l
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Sprins loading chart

Ca/s othe, thsn those Cars confo.ming to a Canadian
confoming to a Canadian and USA specification
and USA specification

N kst lbf N kgl lbf
Silver Spirit Mulsanne,
Mulsanne S, and Bent ley Eight 5316 542 1 195 5382 549 12lO

Si lver Spur Mulsanne, and
Mulsanne S Long wheelbase 5382 549 1210 5450 556 1225

aenttey Turbo B 5316 542 1 195 531 6 542 1 195

Beni ley Turbo R Lons whe€lbase 5382 549 1210 5382 549 1210

Cornich€, Corniche l l ,  and
Benl ley Conr inenlal  5845 596 1314 5996 612 1 34a

Corniche l l  and Bent ley
Conrinenlal conlorming to a
1989 model yeat Middle East
specification 5996 612 1348

9. Posi t  o| l  the comDr€ssed sl)r ing Into lh€
cornprcssioo loolwi lh the upuc. spnng soppor l  in t le
a(hpt0 blo( jk ($n f ig f l10 3).
lO. Frl lhc lop plale ol lhc l@1. Scri'wdown lhe spocial
ruls rr id thr !s l  wrshcrs lo scql |c i l rc st)r f9.
1 1 Mcrsurcirr r.cod lh,, drst.nco belwc.xr the uDr,'t

12.  n(nnov-" lh.  spr ing rdcnl i (nr  lool  nH 9299

Ensure lhal  lhe th(ra. ls r ' r  thc upper spr ing support
arc xr g(red condiikrr lo willrstand thc illl suinU lon(l
whorr tlx) rcknnidr lool is in.ieft(l
I3 Eve||ly $scre,w lhc lwo nuts on lhe conrprcsroi
lool  h cotrr t )krely -"x lerr l  thc spr in l t .
14 Erarnino all the cornpomnts lor s(Jlviccobilily

1.  Fi t lhe spr ing and spr ing suppons intothe
compression tool. The threaded supporishould rest In
thebaeplate adapter-

Theflexiblestripsshould be inserted ar both encls
o{lhespring between lhelksl and!€on.lcoils (see fig
H10-2).  On latercarsrhe f lexible str ips are hal f the
circ!mlerence of lhe spring.
2 Lvcnlv r ighrcr, Ine toolnurc lo.ompress lhe spr i rg
until ihe measuremenl talen duringspring removalis

3. Screwrhespring retention toolnH9299 into the
th 'eaded spr.n9 suppor l  lo rprdin lhe spr ing n i ls
compressed condirion.
4. Removerhesp.ingcompressionlool BH7909and
theadapterblock 8H9504.
5. When fitting a newspring, obtain lhe spring load
f igurefrom the labelat tach€dto the spr ing.
6. Referrothesping adjusrmenlcharttoascertainthe
corecl  numberofadjust ing r ings requir€d to obtarn the

One adjustins rins is equivalentto 35 N (3,5 ksf,
7.8lbf) ther€foretoachievethecorreclnominal load
multiples ofthisfigure should be added tothe load
f igure quoted on the spr ing label .  Thiswi l lg ive the
numb€r of rinss required.
7.  Ensure thetrai l ing arm is in theful l rebound

8 Fi t the spr ing by placing a pl iable seat ing and hal f
the required numberof adjusting ringsesdmated in
Operalion 6, intothetrailing arm spring location.Fig. H10 2 Flexible strip location

H10-2
12r88
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Spfing loadang washer selection

Number of adjusling washers
Pack ng ih ckness rnm

Sping load N
increase/decrease kgf

tb{

Standing heighl
increase/decrease in

12
1,22 2,44
o 048 0.096

34s
3,66 4,88 6,09
0.144 0192 0.240

1a
8,5 3 9,15
0.336 0.384

6
1,31
0.288

69,4
7,Oa

242,4 211 ,5
24,77 28,30
54.6 62.4

34,7
3,54
1.4

104,2
10,6r
23.4

138,9
I4.15
31.2

173,3
17,69
39.0

208,0
21,23
46.8

1,78
0 070

3,56
0.140

12,45 t4.22
0.490 0 560

5,33 1 ,11
4.210 0.240

a,a9 10.67
0.350 4.420

Number ol adiusling washers
Pack ng lh ickne$s

Sprin!  load N

'ncrease/decraase 
kgf
l l ) f

Standin0 height
i rxrcase/decrease i r

l5 16
14,24 19,50
o.7 20 0 768

I
10,97
o 432

10
12,19
o.4ao

1l
13,4',1
0 528

12 13 14
14,63 1 5,85 11 ,41
0.576 0.624 0 612

520,2 555,0
53.03 56,56
1 16.9 124.1

312,2
3l ,44
102

346.9
35.38
740

381,6
34,92
45.8

416,4 451,1 485,8
42,46 45.99 49,53
93 6 101.4 109.2

26,61 2a,45
1.050 1.120

23,11
0.910

24.89
o.9ao

16.00 1/ .78
0.030 0.700

19,56
o 770

21,34
0.840

I L Place the remainder of the adjust ing r ings and a
flexible seatoverthe upperspring support. Position the
spring in thebodyspring cLrp.

On Corniche ll and Continenlal catsconforming to
a canadim, USA, and ,949 model vear Middte East
specification the additional9,O mm (O.35O ini thick
packing and special flexible seat, should be frted fiGt
Note Always ensure thal the ringsused are clean ancl

that no foreign rnatter becomestrapped belween
them du.ing assembly.

10. Aemovethe sillblocks and carefully lower thecar
onto l ts wheels unt iL the spr ing is held in posi i ion.
11. Caretully removethe spring retenlion tooltrom lhe

12. Lowerthe ramp tothe ground.
13. Roll the car backwarcls and forwards untilthe
wheels atrain a s lable camberangle.
14 lf a new spring has been fitted or the quantity of
adjusting ringsused has been changed, check rhe car
r ic le height€s descr ibed in Sect ion H11.

;

Fig.  HIO-3 Spr ing compression tools in posi t ion
I lo.l HH9299 and ttrusl wlsher
2 IoolRl lTgOg
3 Adapler block 8H9504

1218a
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Section H 1 1

Rear suspension settings
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Following operaiions in which thc susp0nsion has been
parlially orfully dismarllled. the ride height of the car
should be checked and ii necessary adjusted.

To allowlhe suspension to setlle afterassemblyand
priar to lhis check berng cariod out, lhe car should be
dr lven b0ck and lor th s€veral  l im€s

The ride height of thecar isdelemnted by thrce
factors. lh€ po ndag€ of the ford spr i rgs, lh€ quant i ty
ol  adjusl  ng r ings nt ted io the spr ngs, aDd the hydraul  c
minernloiland gas press(re in lhe rear suspertsion skut
i rnd gas spr ng dssemtr les

When checking the r ide hcight r t  ls  a lso t recessary
Io delermine thc closnN pressureol the mnri'num
pressurc va ve, I  e.  the rmou'r l  o i  hydrr ! |c prcssurc
rclai[ed ir the rcar st.uls For fr'lldelails ol the closrng
pressure selting reteronce shorld bo.nadelo Chapler G

Ride height To check
1. Thr)  r ide lx) ight  sh(n, ld bo.hecker,wi lh a fu l l lark
of  fucl  l l  howcv(n Lhc lar ik is t )or l ia y.rmpty,  w'r ight
cquivalonl to tlrc amourl ol missing I@lshookl be
pos trored adjrcenl  to lhe i (c l t r rk.

F(n each 4,5 i t res (1 lmp sal ,  I  2 US !a )  o l
In issrng f td add 3,4 k!  {7.5lLr)olwqghl

l l ro fuel  l r rk calaci ty is 108 I  t rcs (23.7 5 ld lp ( l |1.
28 5 US gal)
2. Ensure lhrl the spDre whcel. jack, tools, i'd
rcc,)ssornrs rrc fittcd n the r corecl posiln{'s.
3 Chcck lhe tyre 0rcssures n conccl i{ rcceslary.
Ihis opcralion rnust t,c cairn-{l oul as rrcored lyrc
pressLrcs wi l l  rcsul l  n fcorrnl  r ids he ght

4. Dnve the car onlo a suihlrlo level ramp and seclridy
chock lhe f ror l  roa. l  whco s Do no1 scl  ihe r  de heighl
wilh lh€ caron a surlace which rs nol levclas lhe
var iat ion m werghl  . l is t r ibuthn can al lect  the cnrs
heighl
5 lrove the!,ear rnnlle sebclor lercr to lhc neutral
posi i  o .  Removethe gearchangefusefromthe
fuseboard lJusc 46 or fuse pancl  F2),  a d releas-"1lre

6 D€press!r izethe hydrau ic system by rel€asin{ l  the
accum ulator bleed sc.ews as described in Chapter G
Close rhe ble€d screws.
7.  Al tach a bleed tuhe and containor to tho rear s l r l t
bleed screw and relcasethc pressure from the struts.
8. Fil pressute gauge RH 9727 GMF iiio the skul

9. Slart the engnrc and allow the hydraolic systems 10
iul ly pressur ize {approximalcly Ioor minures).
10 8 ced lhe suspension siruls and pressuro !au!e.
Nlow the car riine to lcvel (a pproxinately one minuleJ.
1 1 Sl€cken the 'U'  bol t  which c lamps the lors ion .od 10
lhe rear stabi  zer bar
12 I'osition an open onded spanner lmaximum length

rig. Ht I I Rear ride height setting
A Floor to centre ol body bracket selsciew
B Floor lo centrc of  parki f ( l tJ fak-"  l inkago

lracket sdscrew

\
, )
ia.

Fig.  Hl  l '2 Camber and toe- in set t ing
A 134.9.nm {5 312 in j
B 141,8 mm {5 582 in}
C Whee dentr€ nc
D 76.2 nrm {3.O0 i ' r )
E 66,8 mm {2.63 in)
F 25,4 t rnn ( l  00 in)
G 15.2 m'n {0.625 in)
H 9,9 mrn (0.391)

nol  exceeding 152mm {6 O in) l  onlo lhe bot lom ol  the
evel  ng valve operat ing ev-Ar.  Usrng th-"  spanner as a
lev€r, carefully pivot lhe operanng levertowards the
valv€. Do Dol apply excessivs pressure HoltJ ihe bver itr
th is Dosi t ion Lrf t l i  a prcssufo o{ approximately 34,5 bar
{500lbf./in')is tr\dicaled on lhe pressurc gaugc

o Ro s Royc€ f , , lo i . r  Ca.s L m rcd 1987

TSD 4700
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13. Pivoi the lever away from the valve. The pressure
wi l ls tar t  to descend slowly
14. Note the pressure on the gauge when t  stops
falling This isthe minimum pressur€valve settirrg ancl
shou d b€ between 24,1 bar and 26,2 bar (350 lbf / in '
and 380 lbvlnr) .

lfthe pressurc is outsidelhese limits, thc minimum
pr-ossure valve should be adiusted as descr lbed i , r
Chapte.  G Sct ion G17
15. Wha the caf has lu l ly  lowered, pul l  dowr on the
rearof thccar ihcn release t ,  th is wi l lefsure thal  thecnr

16. With the nr in mum pressuro valve retaining th€
corect strut pressures, measurc the herght at po nts A
and B as shown in l igure Hl1 1.  Both measurerrcnts
should be laken l forn th.r  Lcvel  surface o'r  wh clr  the c.r
sldnds Dimension A lo lhe torernosl bollod l,olr
secur ing lhc s!b l r€me droudl i i i t  brackcl  to lh{r  body
si l l .  Dimens oi  B lo th- .  d: f t re ol  lhe reor bol l  a l lachi f !
thc parking b6ke |itrkagc lo thc lrainng rrm
I7 Sublrrct  d,drnrsiorr  n l rom ( lmens on A. l l r )

resul tant  f igure musr be wihi f  the fo low ng tolerances.

Applicsble to carc olher than Corniche Il and Continental
built to a CanadiaT USA, and 1989 nodelyear Middle

+5,0 mm and-5.0 mm l+0.20 ln and-O.20 in) .

Applicable to Co.niche ll and Coniinental cars Drllr to a
Canadiaa USA, and 1989 modelyea. Middle East

+20,3 mm and +1O,1 mm {+O.aO in and +O.4O 
'n}.

18 l f  the r ide heighl  is  incorrect ,  add or renrove lhe
rcqu,rFd numho'  o l  n. l tu\ l in!  |  ings tn n,  I ror ' r l ,Pstx in!

Referto Sed on H1O for detaiLs ol  thc spr ing

I  L Whcn i l rc r  de hr:  ght  is  correcl  lhe level l i fs  vr  ve
sholk lbe sel  as io l lows
20. Position rn oper' ended spartner ld'axrhum lenlllh
not cxceedin!  152 mm (6.0 h) l  or \ to the l ) i ) t lom or th-"
levelliflg valvi: opc.nln$ icv(x Usri(j lhe st).hner.s n
l-"ver,  careful ly pivol  l l 'e  opdrtrn{J krvcr lownds 1l ! :

Fig.  H11-3 Trai l ing arm pivot  componenls

H11-2
12i88
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Fig.  H11-4 Checking the ioe' in set t ing
A Cenlre line of.ear sub framcassembly
B Measurement kom engireers square lo

valve. Do |lol applyexcessivr) p.essurc Hold the levcl irr
rhis position Lrnlila pressuro ol approxtnatcly 34,5 bar
(500 lbt ln ' )  is  indicated or i  the pressure gause
21. Pivot  ihe lever away frcrn the valve. lhe pressuro
willsrari to descend. When lhe pressure gauge reads
b€twe€n O,34 bar and O,69 bar (5 lbf/inr and 1O lbt/in')
h igherthan the rninimum pressure valve sett ing,  a l low
lhe level l ing volve to ret ! rn to is 'dead area' .

Wirh the eve ing valva in th is posi i iorr .  p!sh thc
loFion bJ, a\ rlr Js poss'l,le Into lhe sphedcJlbedrn'9.
Withdrawthe lorsion bar belwe€n O,50 mm and O,75
mm (0.020 in and O.O3O in),  then iorque t ighten the
lorsion bar 'U'c lamp nuts to between 5,2 Nm and 6,2
Nm (0,53 kgl  m and 0,63 kgl  m; 3.8 lbf  f t .  and
4.6 rbf ft)

Ensure thal lhe area of contacl belween the clamp
and the stab lizer bar s free of grease, oi , etc.
22 D.p F's-nz,  l l_Fl_vo'au'(  \vJnrrs i r 'o \usoe sion

23. Remove lhe pressure gaoge and lit lhe bleed scrcw.
24. Bleed thB hydraulic systems as descnbed in
Chapter G Sect on G5

Trailing arm csmber To s€t
1. Mounl the rear crossmember and traaling ams on a
sur lace table as shown in f igur€s H1l  -2 and H11 3.
2.  Set the t .a i  in9 ar 'ns in t l re normal r  de posi t io

C 208 mm (8 20 rn) trom road whcel @nlrc

using smau screw iacks sitoaled benealh lhe lrailing
arms lseel ig.  l - l l  I  21.
3.  Tighien ihe centre bol t  of  the inner bush and 0re
bol ts of  the f tame rLrbe mounl ing brackel  on each

4. Tighten lhc centre boll ol cach ouler brsh
sul f ic ient ty to remove enclplay,  bul  st i l la l low trar l ing
arm adj !stment in the mounl ing brackei  Efsure that the
locat on plate is sui tably posi t ioned to al low lhe two se I
rapping screws to be fitted.
5 Using soitable camber setting equipme l, or a
precrsion square across the taces of the upper and lower
hub locai ion tubes, check the camber of  the kai  ng
drFs. h- \Fl l in!  lo-Fd. larrn .u\  oa belweP r inu(
O- l5' and plus O' 15'. The setting vananon between
the lrailing arms must nol exceed 0' 15' AcljLrst the
irai l ing arm as necessarylo obtain the correct  set t ing.
6.  T ghten the ouler bush c€ftre bol t .
Note Adluslmont ol  the caml)erwi l l  a lso af fecl  the

toe in sening. Therefore, il is necessary to adiust
both settings untila salislactory position is

7.  Checktheloe in set l ing ofeach trai l ingt ] rm

Toe-in - To ch€ck (see fig. Hl 1 4)
1. With the crossmemberand irailing arm assembly
rnounled on a surloce table as shown in f igurcs H I 1 2

l2 ia l

@ Bol ls 'Rovce N!otor Cars Limited 1947
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and H11-4 proceed as foll(Ms.
2. Mark a cenlre line between the centre ofthe rear
crossmember and the finaldrive crossmember.
3. Place € slraighl edgs across lhe hub mounling
tubes to giveth€ €q! iv6lent of the road wheelr im
diamerer (s€e fig. Hr 1-4).

Wilh lhe aid of a precision squar€ posilioned 2O8
mm (8.20 in)from the centre l ine ofthe hub (see f ig.
Hl'l 4), measurs the distance from the base ofthe
squaretoihe cenlre lino marked onrhetable.
4. Repet ths measurement from lhe same distance on
lhe oth€r side oflhe hub centre line.
5. Comparethe measur€ments tak€n on each side of

Theioe intoronewheeltolhecenlrel ineonthe
sudacetable should be b€twesn 1,35 mm and 1,8 mm
lO.O53 in and O.07r in).

It the loe in is incorrect, adjusl th€ outer mounr ing
point of lhe i raiLing arm th€n t ighten ih€ cenlre bolt .
Note Adjustment oI lhe toe-in will also affect lhe

cambersslting. fher€fore il is necessary lo adjust
bolh sellings unnl € sdlisfaclory positron is

6. Bepeatthe procedur€ for lh€ orh€r trai l ing arm.
The maximum pelmissabl€ toe-in diff€reotial

betwen each sideofthe car isO,38 mm lO.O15 inl.
7.  On complot ion, torquet ighten the cenlre bol lsro
between 82 Nm and 88 Nm {8,3 kgf m dnd 9.O ksf m.
60 lbi h and 65lblfil. R€peat the camber and lo€-in
check< to ensu.e movem€rt has ror occured du rng
tightening.
8. Secure the localion plates on lheoulsr mounting
b.ackots with sell'tapping screws. lt will be necossaryto
drilltwo4 mm (O.156 in) diam€te.holes in each
crossmember bracket lo accepl lhe scr€ws.

I

H11-4
1UA1



Sect ion Hl2

General dimensions

The i l lustrai ions in th is sect ion arc provrded to assis l  n

assessing accident damage 1o lhe subJrames and

suspensron componenrs
l fdamag€ is suspected ihes!sp€nson and st€errng

geometry should be checked pr lof  to the removalof

components for  d imensiona examinanon
l f  damageto the sub l iame is suspecied the

removal  of  ihe compleie s!b-frame uni l  wi l lbe

necessary. lor  delai ls referto Seci  on H3 Fronl  s!b

frame ard S€ct ion H8 Rear sub i iame

@
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Fig.Hl2-1

B
c
D
E

Front sub-tlame (srde e evanon)
89,68 mm (3.531 in)
782,57 mm (30.810 in)
158,19 mm (6.228 in)
160,32 mm {6-312 in)
100,40 mm (3.953 in) cars pr iorto 1989 modelvear
63,12 mm (2.485 in) 1989 modelyearcars

221 ,64 mn 1A.726 in)
1007,51mm(39666in)
170,91mm(6.729in)
Locat ion point{seef ig H12 2)

G

.

I
[:71-/[- \#r- Ir'

Lt-
B

4r"

H12,2

12188
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Flg.H12-2

B
c
D
E

J

Front sub.{rame {plan view)
960,93 mm (37.832 in)
719,12 mm QA312inl
519,12 mm (20.437 in)
24,57 mm11.125int
't04,77 mm14.125inl
551,25 mrn (21.703in)
285,75 mm {11.25O in'
't96,26.r,m 17.721 inl
328,98 mm (12.952 in)

K 373,32 mm (14.698in)
L 330,20 mm {13.000 in)

lV 95,25mm {3.750 in)
N 38,10 mm (1.500 in )
O 28,57 mm {1.125 in)
P 26,37 mm (1.062 in)
O 52,70 mm (2.075 in)
R 10511mm{4.150in)
S 787.40 mm (31.000 in)

T 53,18 mm {2.093in)
209,55mm (8.250 in)
7,92 mm (0.312 in)
270,0 mm (10.630 in) cars priorto 1989 modely6ar
295,0 mm {1'1.614 in)19@ modelyearcars
453,87 mm (17.869 in)c6rs pr iorto 1989 modely€ar
449,89 mm (19.287 in) 1989 mod€lyearcsrs
Viewon sid€elevation {seefi g. H12l) (w



@

tRl
@

BF

r l

Fig. Hl2-3 Triangle levers
A 16,51 mm (0 650 in)
B 71 ,42 nm e.412 inl
C 480,06 mm (18 90o in)
D 510,35 mm 120 093 in)

216,9e mm 18.s43 in)
480.06 mm (18 9OO in)
16,51 mm (0 650 in)

E

G

H12,4

12147
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A

T
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J
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Fi9.H12{

B
c
D
E

535,46mm(21.081in)
304,80 mm (12.000 in)
2'12,42 nm \4.363 it1)
177,87 mm (7.003ln)
61,62 mm 12.426 in)

F 155,35 mm (6.1I6 in)
G 136"43' ,28"
H 155,35 mm 16.1l6 n)
J 203,20 mm (8.000 in)
K 134,92 mm 15.312ln)

L

N (w

.,1_, 
O a

,  t ' \ i?

L3:!l

182,25 mm {7.175ln)
355,60 mm (14.000 in)
355,60mm (14.000in)
1112,72mm146l7Oinl
Centre l ineoftrai l ing atm beanngs
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Fig.  H12-5

B
c
D
E

G

' r rai l ins arms {r ighthand shown)
210,50 mm (8.287 in)
135,50 mm (5.334 n)
160,06 mm {6 325 in)
63,50 mm (2.500 in)
36,0O 

'nm 
(1.417 in)

7 41 ,2o nm 129.41 1 t^)
407,70 mm ( l6 051 Ln)
224,50 mm (8.839 i f )

J 271,75 mm {10.699 in)
K 31,00 mm { l .220 in)
L 143,75 mm (5.659 in)
M 7,14 rnm (0.281 in)
N 86,30 mm (3.398 f)
P 9,88 mm 1O.3as in)
r.s.L rererence Pornrs

H12-6
| 2ta1
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Fig.  Hl2-6

B
c
D

Final drive crossmember
565,15 mm (22.250 in)
341,30 mm (13.437 ln)
24t ,O2 nm \9.7 25 in)
219,89 mm (8.657ln)

E

G

57.15 mrn (2.250 n)
I71,45 mm ((6.750ln)
17,45 mm (0.687;n)
37,77 mnr (1.487 ln)

J 32,54 nrm (1.281 ln)
K 22,22 mm {0.875 in)
L 41,28 mm (1.625 in)
M 275,44 mm {10-844In) {w
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Fig. H12-1

B
C
D
E

Bear sub-f rame assembly
381,00 mm { l  5.00 in)
350,52 mm (13.80 in)
482,60 mm (19.o0 in)
819,15 mm (32.250 in)
233,68 mm (9.20 in)

655,65 nrm (25.813 n)
690.58 mm (27.188 in)
57 7 ,O4 mm \22.7 1 I  i . l
91,44 mm (3.60 in)
22.23 nm @.815 i^)

L 76,20 mm (3.00 in)
M I77,80 mm (7.00 in)
N I65,10 mm (6.50 in)
P 96,82 mm (3.812 in)
B 19,63 mm (0 773 in)

G
H
J

L,
t ,

Horizontal datLrm lineS

I



Special torque tightening figures

This section contains the special torque tightenrng
f isures appl icable to Chapter H.

For standard torque tightening figures reierto
Chapter P.

Section H3

Section H13
@

lRl
.w

Sub frame mountrng

Resi l ient  mount locking r ing

Components used dur ng the manufacture ofthe

vehicle have different ihread formations (lvletric, UNF'

UNC, etc.). Therefore when fitting nuts, bolis, and

setscrews it is importantto ensure thatthe correcttvpe
and size of thread formatlon is used

kgf m

8,3-9,0

169,203 11,2-20,1 ' ,125 150

a2 aa

tbt ft

60 65

Front engine mounirng
115 122 11,1-12,4 85-90

5

Tie bar to longeron bolt

Tie bar mountlng bracket

22-24

40,43

2,2 2,5

4,O 4,4

16-1 8

29,32

@ Rols-Royce Motor Cars Lrml led 1947
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Sectlon H4 Ref. Componont

6 Damper bsl l jo int  to housing

7 Damperballpincast€llated

8 Balljoint housing to

Upper bal l jo int  locking ng

Compliance mount nut

12 Compliance rod bolt

13 Compliancelevereccenldc

kgl m

16,6-18,0

5,4 6,2

9,7 11,O

20,7 -24,2

10,1-10,8

4.O-4.4

10.1 10,8 73-74

' fo,1-10.8 73-78

Nm

163 176

57 61

95 108

tbf ft

120-130

42-45

70-80

Section H5

I

lo

l l

243-231

99 106

40-43

99-106

99 106

1 50 175

73 78

29 32

14 Lowortr iangl€ lev€r bol t

15 Lowertr isngl€ lev€r

I6 Upperbsl lp incastel lated

'l7 Lo, €r ballpin castellated

l8 Low€r ball pin lo yoke

l9 Lower ballpinlo housing

20 Brake cslipsr lo yok.

82 a8

116 122

102 I  Oa

to2 loa

190 216

339 406

75 a1

8,3-9,0

1t,7-12,4

10,4 11,O

10,4 11,O

19,4 22,O

34,6,4',t.5

7,6-8,3

60-65

85-90

75-80

75 80

140-160

250,300

55-60

Hl3-2
12/41
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Section H5 Rel.

21

23 Stabilizer mounting bracket
bolts (Beniley models other
than Benl ley Cont inental) 31 34 3,2 3,4

a2 aa

kgf m

8,3 9,0

tbf f t

60-65

45-44 4,6-4,9

23 25

o Rol ls Royce Moror Cars Lrmned 1947
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Section H7 Rel Component

24 Steoring track rcd adjusrer

Nm

45-54

kgt m

4.6 5,5

lbf ft

33,40

: ' .  ,

S6ction Ha/Hg

Saction Hl I

Crossmember mounting

Crossmember to mounting

Crossmember damper

Crossmember damper self -

Final  dr ive crossmemberto

Final drive crossmember
mounring plare bolls

25

26

2l

2a

29

30

40-4s

57 61

40 43

'17-20

82-88

lo2 to8

82-88

4,O-4,4

5.8-6.2

4,O 4,4

1,7-2.1

5,8-6.2

8,3-9,O

29 32

42-45

29 32

12-15

42-45

60-65

3l Stabi l izer l ink nuls 45 4a 4,6 4,9 33 36

32 Frametube socuring bolrs

33 T16l l ing arm mounting bolts

' to.4 1t,o 75 ao

8,3 9,0 60 65

H13-4
1Ue1



Section H14 [g!m
ruz

Workshop tools

RH 7768

FHM4

RH7r75

RH rc09 *

RH8080

RH8576

RH 8809 r

RH9291

RH 9299

RH 9504

RH9575

RH97r0

RH 9733

RH 1205i1

Extraction €nd ins€rtion tool- front
susp€nsion upper ball ioirit

Tubo apannar-iiom erb-f rame

Tub6 spann6r-upp6.ball joint

Compression tool- aoad spring

Extractor-st6biliz€r link-f ront

Tubg lpann€r-f rontsub-f.€an€

Ret€in€r-front road lpring

Extraction and ins€rtion tool- r€ar

Retainsrbolt-r€arroad spring

Adaptor block - road 3pring

Jury bolt-r€3rsub.fr6m6

Ball pin extractor

Crimping pliers-dempsr6l6sve

Ad.pter pbt€
rThis adapt€rplato 3hould be
us€d in conjunction with RH 8a{X,
and RH TgOg on c€la ffl€d whh
pr666ed st€€l upp6J spring platsr.

/ - \

121a8
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Chapter J

Final drive

Contents

Contentsand is6u6 r6cord sheet
Finaldriv6

Drivo€hafts

Final drive crossm€mber
Besrhubs

Dimensionatdata

Sp6ciat torquetightsninO rigures

Sections
RollsBq/ce
Situ* Sih€r
Sp,rh Spur

- , )

J1

J3

J4

J5

J6

J7

J8

/- . ;

ffi
v

g;:*i :;fl* Mursanno./ rurbo R co,nimntal

Jt J l
12 J2
J3 J3
14 J4
JE J5
J6 J6
J7 J7
19 J8

J1

J4

J5

J6

J8

J1

J2

J4

J6

J8

J1

J2

J4

J6

J7

J8

J1

J2

J3

J4

J6

J8

o nolsRoye Mob. C.|! t imir.d 1 98 ,
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I lssue record sheet
The dates quoted below refer to the issue date of ndividual pag€s wllh n th s chapter.

Sections
Pag

1
2
3

5

7 ta1
7 ial
787
lBl
781

1181 7ra7
1tgl
7/a7

7la1 ll81
1187

7 ta1
7 ta7
1ta]
1t8/

)

6
7
a
I

10
11
12
13

t5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

36
3l
3a
39
40

42
43

46
47
4a
49
50
51
52
53
54

t t r l

7t8/
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Sect ion J2

Final drive

@!!

RIm
s{€rl

The final drive assembly comprises a central
differential gearcase which houses the hypoid crown
whepl.  p in ion. and di f lerenr id l  housing gears

The f inaldr ivec€se isat tached to a crossmernber,
which is rnounted to the body by the use of  rubber

Finaldr lve torque react ion ls contro led by a
lorquc arm bo ted to the f ina dr ive caseand rear
suspens.rn crossmember.

The dr ive shafts which are i  Lted to the l ina r l r ive
gearcase, ut i l ize conslantveloci ly jo in ls (see f  ig.  J2-1 ) .
Wa.ning Never disconnect the torque arm or the

hame tubes conne.{ ins the l inal  dr ive
crossmember to the rear suspension
crossmember without removing all
suspension load from rhe r€ar sub-frame
assembly.  For detai ls refer loTorque.n . -
To rehovc

A n' l ly  adjusted f inai  dr ive .asing asscnrbly is
avai lable as a setuice cxchangc uni t .  This is suppl io( l
withoul the drive shafr asseftttio$. bur is litrc(l wirh
both s idc bear ing housings.

When fitling a drive shaft assembly, it is essenlra I
that  the s ido bear ing housingssupplaed with thef inal
drive unit are fitted to the drive-shafts. The fitnng ol
any otherbear ing housingwi l l res! l t  in an inco(ect lY
adjusted f inal  dr lve assembly.

Final drive To remove
1. Dr ive the caron a ramp. Securely chock the i ronl

2.  Sw tchonthelgnl t ion.Selecineuira posi tonwith
the gear rafge se eclor Lever Then, remove luse A6
from fuse panel  F2 on the main fuseboard.  Switch of l

3.  Insert  the spr ing retainer tool  RH9299 f lo cach
rearsuspension spr ins (see Chapter l l ) .  Compress Lhc
spr lngs to remove a lspr ing load from the trai l ing

4. Depressur ize thc hydrau ic syst€ms as dcscnbc(
n Chaptcr G.

Note lJnder no circumslanccs should opcrdtn)ns k)
remove the frnal  dr ive be carr ied out whi lc
spr ing or strut  loads are appl ied lo the rcar

Fig. J2l Final drive in position
'l Suspension spring
2 Final drive crossmember
3 Oi l l i l lerandlevel  p lug
4 Final drave Lrnil
5 lorque arm

6 Trai l ing arm
7 Oi l  c l ra in prug
a Aear suspcnsion crossmember
9 Frame iubes {6)

10 Crossmember damper

o Rols Royce Moior Cars Lim'ted I987
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5. Remove the wheel discs/ t r . ims. Then loosen, but
do not remove the wheel nuts.
6.  Using a hydraul ic iackwith an extension piece and
hardwood bloct placed beneath the final drive casing,
raisethe rearof thecar until the roadwheelsarecrear

7. Position sill blocks and beams benealh the car's

si l ls .  Lower the jack and al low the blocks ro support
the car.  Support  the t ra i l ing arms using jacks or

L Remove the rear road wheels.
9.  Bemovethecapscrewsfrom theconstantveloci ty
jo in lon each side of the f inatdr ive.  Care must be raken
nol to damage the shaft boots.

Fis. J2-2 Final driv€ assembty

J2-2
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10. Caretul ly ease the constanl  veloci ty jo int  away
Irom l ts output shaft  and suppoft  the dr ive-shaft
b€nearh rhe body us.g >r 'o.g sr ' i rq o w e.
11. Dlsconnoctthepropel lershaft f romthaf lna dr ive
I  an{ le.  S ide the shaft  as far  forward as posslble to
obtain maximum clearance betweef the shaft  and tho
f naL dr ive p nion f lanse.
12. Suppo the f inal  dr ive uni l  wi th a hydrauLic jack
posi t ioncd beneath the centre casing.
13. Remove thetwo secur ing bol ts f rom thc f ront end

14. From the rearfaceofthe final drive crossmem ber,
remove lhe setscrews securing the liiral drave

15. Careful ly lower lhe torque arm and ease lhe
propeller shaft upwards and over the pinion flange.
Cardully {,'as{. thc f indl ijrive assenrbly f orwards, thon
lowol thc assembly f ronr lhe car.
Note D'rr i rg th is operaLion care must be taken to

ursure thar t t 'e f lnal  dr ive unl t  is  aclequatcly

Final  dr ive uni t  ' -  To dismant le (see f  g.  J2 2l
EnsLrrc t l r rL lhooi  i$dralned beforecommoncirgl l ro
( l  smrnl l  n! l  procedure.
' .  l l , : r '  nvn l l  .  a ' ,1\  \L.Jr i19 lhF bcd rrq hn,rs i | , rs
1o oach sid{ iof  thcf inal  dr ivecasirg.Tapthe horrs ngs
wi lh r  nykf i  hea. led mal iet  lo break the joant.
2.  Wi lhdraw thc dr ivc-shaf ls f rom the f inal  dr ivc

:1. unscrow lhc sclscrcws relaining lho In'rl drivc
casing r('ar cover. Remove the covcr.
4.  Bemove rho nuts and washers l ronr lhe boann(,
capson cach sidc ol  the crown wheeland di f lcrcnl ia l

ssembly {see f ig.  J2 3).
Cor ie late the caps ard caslng to ensufe t l ra l  thc

orps are I i t ted i I lo Lhelr  or ig inal  posi t ions Thof,
wi thdfaw the caps.
Note The bear ing cap and caslns arc achirrc. l  as

pairs.  Thcrcforc,  a l though the cape cannot be
f l lbd to the incoi iecl  s ide,  they mlsL nol  bc
i  l tod i f  t l ie i r  reversed posi l ions.

5.  Tho crown wheel and di f ierenl ia l  assembly con
now be ra sed s ight ly,  moved away l rom lhe pin of
nnd caft tu ly removed i rom the casing.
Note Care should be laken dor ing Opcrdt ions 4 and

5. lo ensure that the two la.ge laper rol ler
boarnrgs are not damased

6 RemovelhenutsecUringthepinion{ lang€tothe
pinion. col lecl  lhe washer { i f  fn led}.  Withdraw the
coupl ing f  lange using the hydraul ic ram RH 8017 and
extracto, beam RH 8470.
7 Remove the capscrews which secu.o lhe pinion
housing 10 the fronl  f lange of ihe casing. Then, lnsert
extractor screws in lo dre two tapped holes in th€

8 P ace the cas ng in an oven having a temperal l r re
ot  110"C (230 F),  for  approxlmate y f i i teen mlnutcs
g. Femovethecasingfromtheovenandextract the
pinion housing using the two exiraclor scrows. Carc
shou d bc taken 1o iurn rhe screws evenly and togethor.
10. Rerrove rFe sersLrFss f  o-  rhp pi  t io l  bcd. i rg

Fig- J2-3 Diflerential and crown wheel ir position

t ,LdrF wrlh.r  lhp g '  d LJ5u. W l l i , l r rw l l  . t , 'Jr"

11. Wi lhdraw rhe pinio,r  f rom wi lh i t r  lho $earcasc.
12. To remove lhe pinion nosc be.r ing t ror t  lhe
bcaringplaie. remove lhc lwo sockol hcadedscrews,
rc la in ing nuts,  and washors.  Wi lhdraw lhc boannq.

Crown wheel and difiereotial assembly -To dismantle
When disnrant l ing the crown whnrl  and di t ferenl ia l
assembly,  care shoul . l  be taken lo ensorc thal  a l l l l i rLst
wasl)ers and bear inq t racks rrc (xainocl  w lh thcr i
.ppropr iare parts This is to er isure lh.r t  thcy arc
asscmblcd in their  or is i fa posl l ions.
1.  Remove Lhe iwo boar ing ouler t racks.
2 Bemove the capscrews sccrrr i f0 thc crown wheel
Lolhe di f ferenl ia l  housing. Removo lhecrowr whee.
3 Un ock and remove thc c ight selsorcws secunng
lhe di f ferent ia l  housing en. l  cnp. Removo lhc cap,
spl lned pinion gear,  and adj ! rs l in9 washcr
4 Remove the locking not and lon{ l  selscrew from
the centre of  the spl i t  l runnion ph. Rcnlovc thc
trunnion pins,  bevel  qears,  and dishcd thrusl  washers.
5.  Removethespl ined pinion gear and lhrust  washer
l ronr lhe opposi te end of  the pir ion housing
6. Wash al l  parts thoroug h ly in paraf l in and drywi lh
compressed an. lf il is necessary lo renew the large
taper rol ler  bear ings,  press thom ol t  the di f ferentral
housing and end cap.
7.  A components sho!.1 be t l roro!ghly lnspectccl
for  wear and damage and any deiecl ive l tems

Thrust washers sho! d be f  a l  3 id paral le l ,
excluding the four dished thfust  washers I  t ted behind
r l  r  I ,F\Fl  gadrs.  Tlqurn rrrrr  d l l  g-"a.s a.d ber rq
s!r faces are f ree l rom clamagc, pl l t lng,  score marks,

7,41
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Crown wheel and differentia I assembly - To assembte
1. l f  new laper fo l ler  bear ings are to be f i t ted they
must be pressed squarely onto theirdiameters s i tuated
on rhe di f lefent ia l  housing and end cap. Notethatthe
largerof ths two bear ings isf i t ted tothe housing and
that both bear ings should be seated against  their

2.  l f  the sdjust ing washer posi t ions are not known
or new pieces are being f i t ted,  the fo l lowing procedure
descr ibed in Operat ions 3 to 6 inclusive shot '  d be

3. Fi t  the spl ined bevel  p in ion into the end ol  the
di f lerenr ia l  housing without any adjust ing wash€r

4.  Fi t  the t runnion pin,  d ished washers,  and beve
gears.  The long bol i  and nut which connect the splh
t funnion pin should beto.qrel ightened lothe f igures
quoted in Sect lon J7.
5.  Push the spl ined pinion gear into mesh wath the
bevel  gears as far  as possible.  IMeasure the distance
from the end of  the di f ferent ia l  housing to the end face
of the pinion gear {see f ig.  J2-4).

Pull the pinaon gear back oul of mesh as tar as
possible andagain measurethe distance kom theend
of rhe housing lo the end of the gear.

Th€ d ifference belween these lwo measu remenls
wi l lg iverhe nom ina I  lh ickness ot  theadjusl ing washer
r€quned behind the gear head.
6.  Dismant le the gears,  p lace the coi iect  adjust ing
washer behind the bevel  p in ion and assemb e lhe

adjust ins washers are avai lable in a range of
l )e lween 2,13 inm and 2,94 mm (0.084 in a ncl0.1 16 in)
i r  0,10 mm (0.004 in)  increments.  The washers nrr ist
be f i t le. l  wi lh the chamfer and oi lgroovos agair ls l  th.)
back face of  the gear.
7.  Rotale lhe gears to ens!re thal  they are l ree.

Using the adjust ins washers as necessary cns'r( ,
th0t  therc is a backlash of  belween rero and 0,08 mm
(0.003 in l .  Alsoensurethatrhere is no cnd f loal  on lhe

8. Fir  thc housing cnd cap and tho olhor spl incd
bevel pinions and .epeal Operalions 3 lo 7 inchtsivc
lo determine lhe adiusting washer rcquircd.
Note Whon the unil is assembled correclly thc gear

shoold tu r f reelvwi lh a maxin 'un'  o10,08 mm
(0.003 in)  backlash betweeri  the gears and no
end-f loat  i r  the spl inecl  bevcl  p in ions.

I  When the dl f ferent ia l  gears are scl  corcct ly,  check
Lha( the Lorque l ightness ol  t l 'e spl i t  l rLnnion .rentre
bol t  ls  wi th in the l lgures q!oted in Soct ion. lT.  Then,
lock the nut n posi t ion.
10. Tighten the end cover setscnws lo tha f igrrres
qooled in secr ion J7, rhen lock lhe 1ab washers.
11. Fi t  the crown wheel to the houslng i ind lorque
l lghten the capscrews to the f igLrres quoied in Seclron
J7.
12. Check the crown wheelfor a)( ia l  rur 'ool .

Any convenient method may be used to check lhis
e.g. on a mandrel betwe€n the centres. Another
melhodwhrch mav be used,s i lescnbed In Ope,alrons
l3 and 14.
13. Placethe rol ler  bear ing ourei  kacks in posi t ion
and stand the assembly on one end. Posi t ion thc
assembly in a press wl th one adjust ing washer f i t ted
to each bear ins lsee f is.  J2"5).
14 Apply l lght  pressure on the end oI  the assembly
and us ng d dlal  test  indicator,  check lhe run-out oi
the crown wheel.  The run'out should not exceed 0,05
mm (0.002 ln) .

l i  the run out excee. ls th is f igure vary the crown
wheel posi t ion.elat iveto th6 di f ferent ia l  housing unt i
the run-out is wi th ln l imi ts.

Fig. J2-4 Splined bevel pinion measu'ement

Fiq, J2-5 Checking the crown wheel run-out
1 Adiust ng washers
2 Dia test indicator

J2-4
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Pinion housing -To dismant le {see f ig.  J2-6,
1.  Remove and discard the 'O'  r lng f i t ted to the

2. Remove the pinion oi lse6land the oi l f l ingerf i t ted

3. Wilhdraw the taper roller bearing, adjusting
washer, and spacer from the housing.
4.  l f  new taper rol ler  bear lngs are to be f i r ted,  the
outertracks mustbe removedfromthe housing us ng
a sol t  dr i f t  and a hammer,  iaking care to avo d
damaging the bear lng locat ing bores.
5 The large taper rol ler  bear ing should be removed
using a press and the special  extract ion toolRH 8016-
6.  Wash al lparts thoroughly in paraf f ln and drywi lh

7.  lnspecl  a l l  parts for  serviceabi l i ty .  Any sbowrng
danrage, p t t ing,  or  excessivewear should be renewed.

Pinion housing -  To assemble
l l  should be noted thal  thero are two types of  p in ion
flango, dependent upon the lype of propeller shalt
filred.

On propel lershafts incorporal ing universal io ints,
a loLir  poin( coupl ins f lange is l i t ted On propel ler
shrf ts having f lexible rubber co!pl ings a three point

Note l f lhe assembly is assernb ed using the or ig inal
bcar inss,  then lhe or ig inal  pre load a. l j !s l ing
washers should be osed. Under no
circumstances shoLrkl llrc assembly be sel lo
lhc p 'e lod. l  t i9 ' r  s q ' ro led when now piniol
bear ings,  p in ion housing, and adjustans
washers are f i l ted.

I  L ght ly lubr icate al lconrponents,  paying partkxr lar
r l tef l ion Lo Lhe ro ler  bear ing Iaces.
2.  l f  r 'cwbe, i r  gsJrcro1,. l i  r -d. Iearr l -eroLsirg
to a lernperature of  90 C (194'F) and press thc ouLer
b€anng {.acks anto posnion. Also, pr€ssthe large roller
bear ing onto rhe pi^ ion.  E[sur€ thar al l  bear ings are
squarc ancl sealed on rheir abuhenr faces.
3.  Enter the pinion into the housing, ensor ing that
the spacer and adjust lns washer are f i t ted on lhe

The washer determinos lhc pfe- load on the pinio

Ll  is  important tharthewasher isfree from delecls
ancl isf latand paral le l to wi th in 0,012 mm {0.0005 hl .

lf the pinion bearings havenot been renewed, the
original washer may bc used {see previous nole).

lf new bearings have been fitred, a new washe.
having a th ickness of  between 6,85 mm and 7,10 mm
(0 270 ln and 0.279 in)  sho! ld s ve the best in i t ia l
set t ing.
4.  S!pport the plnloo and hous ng. Pressthe upper
beaf ing onlo the pinion shank unl i l  i t  abLr ls the

5. Fi l  the oi l f l ingcr.
6.  Apply a th in coat ing ot  ami scuff ing paste IASP)
lo lhe pinion f lange. Enter !he pinion f lange onto the
pinion shank takins care not to damage the plnion

Fiq.  J2-5 Pinion assembly
1 Pinion housing
2 Spacer
3 Prcload adiust ins washer
4 Oi l  f l inger
5 Shbtd
6 Pin of  f lange
7 Pir  or  f langc nut
8 Oi l  scal
9 Taper rol lar  bear ings

7. P.ess lhc coupling flanse or)lo lhc pinion shank
using assembly tool RH 8457. Fil the nut.
8.  Tighlcn the nut to the lorque l igures quoled In
Sect ion J7 RoLale the pinion housing d!r in!
l iurre r i r r ,  ro, I 'c . l  k-e movprcr l  o l l ' ' .  b '  Jr i1q\
9.  Roiato lhc pinion in the ho!rs ing s€veral  l imes in
each direcl ion,  then check the pre- load.

The pre load on the pinion bearangs when the
housing is out of rhe final drive casing should De
belween 1.36 Nm and 1,92 Nm {12 lb l  in and 17 lbt
in) .  Thiscan becheckod using a sui lable torque merer.
10 l f  the preload is not conect,  the pinion musl  be
extracled fronr lhe houslng and the adlust ing washer
changed as necessary to obtsln lhe cof fecl  readLng.

Adjust lng washers are avai lab o a ranse of
beiween 6,86 mm and 7,24 mrn (0.270 n and 0.285 in)
in incrementsof 0,025mm {0-001 in}  and also between
1,37 mm and 7,62 mm |.0.290 in and 0.300 in) in
increments of  0,127 mm {0.005 an).

Beducing the thickness of  thewasher wi l l  increase
the pre oad, increasing the thickncss wi l l  recl !ce i t
Very smal changes to the th ickness of  the washer
have a marksd ef fect  on the pre- load f igure.
11. Whcn the corect  pre oad has been achieved,
mark the relainins n! t  wi th a centrc punch, opposi te
thef i rst lcg of the'u of the part  numberstamped on

12. Remove lhe pinion f lange nul  and remove the

13. Firancwoi sea,ensur ingthal i t is f i t tedsquarely
with the l ip polnt ing inwards and that the f ront lace

o FolleFoyce Motor Cars Limited 19a7
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of the seal is 3,20 mm {0.125 in) below lhe hont face

Nore l f  a PTFE oi lseal is being I i l ted do not lubr icate.
Thistype of  o i l  seal  is  more ef f  ic ientwhen f  i t ted

14. Wi lhdraw the pinion from ihe hous ng.

Final drive unit - To assemble
To assemb e thef inaldr ive un t  reverseihe procedure
given fordismant l ing,  ensuf ing that the crown wheeL
and pinion are in their  correct  re lat ive posi l ions.  Also,
ensure thatthe amount of  backlash between the gears

Al l  par ls must be cleaned thorough y pr ior  to
assembly and al l  bear ings Iubr icated.

l ,  Before assembl ing lhe t inal  dr ive uni l , lhe
s( i l lening ba, BH a032 should be f i l led lo lhe.dsing.
2.  Part ia l ly  screwlwo sruds into thethreaded holes
in rh€ front face of the casing. l i  is  suf f ic ienr rof i t  these
by hand as they serve only as local ion pins for  the

3. l f  the pinion nose bcar ing has been removed j rom

the bear ing plate,  f i t  the bear n9, snap r ing,  and the
Lwo sockel  headed reraining screws, nLrts,  and
washers.  Tighten the screws in accordancc w th thc
standard torque l igures qLroled i r  Chapter P. Then,
cenre pLncL lhe r  J ls r  l l .  .e pldLps u o.  \  Lrr-  r  i r  lo

4.  Note the dlmens on stamped on the l ina dr ivc
caslng(secf ig.J2'7) Then,pacethecasin.r  nanovef
hav fg a temperaturc of  110'C (230 F) for
appror imri6ly th dy m n! tes.
. .  cdnJJIyn"d.ur. t rof  l t -ehdLr idcpot , ropir  o. ,
housing i fof l  f lafge to the face ot  the pinion gcar
adja rnt  to thc nose bear ing diameter (see f ig.J2-8,

Add this t igurc 1o Ihe dimens on erched on the
rcar face oi  lhc pinion (dim-"nsion Y).

Thed mcns onAslampe. lonthef inal  dr ivecase
which wa s no{ed prev'ously.  mustnowbesubl .aclcd
lrom rho roral  o l  d imensions X an. l  Y

The l i . . ld inrensioi  g ives thethickness of the spl i l
adiusling washer which musl be used belween rhe
| | i " io"  hou\,"o l l r ,$, .d",1r lx,edse. lo pldi  F l l ,4 t ,n ior ,
i.r thc correol posilion.

Thickness of  washcr XIY A
Th{! al,ovc measu redrenls m osl be I a ken ca.efully

Spl i l  adjusl ing washers are avai lablc in lhe
tolk,wing s 'zcs3,05mm (0.120in),3,17 rnml0 125 In).
3,30 

'n 'n 
10.130 in) .3,48 nn) {0.137 i" l ,  and 3.7a mnr

{0.149 i |1.
6.  Rer i 'ovc lho casing fronr lhe oven. Then, f r t  lhe
spl i l  adlust ing washers lo lhe pinion housing, relai f ins
lhom wrth Kocnomax C3 grease.
7.  Fi tancw'O r in9 to lhe pinion housing and inser l
thc housing into the case as lar  as possible.

Note The pinion housing has one of fset  hole and can
therelore o ' r  y be f i t ted in one posi t ion.  Lt  is
advisable to eslabl ish th is pos t ion belore
enrer ing rhe hous n9 into the case.

8.  Renrovc lhc locat lng s luds. Fi t  the fourcapscrews
and l ighten ihem prol l ressively and evenly to the
torque f igures quote. l  in Sect on .17.
9.  Fi t  the pinion into rhe plnion hous ng from wrth n

10. Presslhedrvecoup ingontothepinionshaft  Fi t
Lhe nut and washer { i f  f lued) afd lorque t ishten so
thatthe centre p! fch mark on the nut al igns wi th the
f i rsL leg of lhe'U'of  lhe part  number s lampea on the
piniof  Th s ensures ihe cotrect  pre oad.
I  c i l  t t ,c bea,rrs ptdr,  r l ror l - r .Jsa.ov.r 'hFp. o.
bear ing dlameter.  Torque l ighlen the bol ts to tho
f igures quoted in Secl ion J7.
12. Ex6mine the crown whee and note the backlash
fagure etched on the back face.
13. Carcfully fit the crown whcel and differennal

Fis. J2-7 Stamped dimension on case

Fi9. J2-8 Pinion housing measurement
X Dimension between housingandpinion gear
Y Dimension etched on pinion gear tace
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assemb y in posi t ion.  Fi t th€ bear lng caps, but do not
fui  y t ighten the nuts.
14. l f  the iwo f inal  dr ive s de housings are s i i l l
connectedtothe splined shafts, removethe retaanrng
circlips. Then, remove the housings from the shafts.
15. Fir the adiustingwasher, wilhrhechamfered tace
oulwards, the bellevillewasherand spacerassembly,
and housing on the r ight-hand side of  the f inal  dr ivo
cas€ and torque t ighten the housinq secur ing nuts.
16 Fi t th€ adjust ing washer behind lhe crown wheel
bear ing.  Then, f i t  the lef t -hand side housing
Progressivelyt ighten the housing nutswhi lst  focking
the crown wheel back and forth to ensure that there
is backlash between the gears.
17. Mount a dial test  indicatoron lhe f inal  dr ive casc
with lhe indicalor pacl on lhe flank of a crown wheel

18. Zerotheindicatorand'rock' thecrownwhee back
rnd fof th not ing the backlash.
19. The backlash should be checkeclat four posi l ions
aroundlhecrown wheel and on averagereadingtakcn.
This ligure should be betwen' 0,13 mm and 0.23 mm
(0.005 in and 0.009 in).

l f i l  does not conform, the th icknessol  thewasher
behind the bear inaJ must bevar ied to oblainthe.oi iecl

Washcrs arc avai lab c i ' r  a ranl le ot  belween 5,66
mnr dnd 6,60 mm (0.223 n and 0.260 in) in norenrenls
of  0,10 Inm (0.004 in) .
20. ln order 1o obtain thc rcq( ' i ied resul l ,  equal
arnounls may be ground kom caoh side ofthew.sher,
taking caro to cnsure thal, afler grinding, the washcr
is st i l l  f la l  and paral le l  to wi lh in O,O2 mm (0.001 nr) .
21.  When the backlash is cotrec(,  remove the sklc
housings from the cenlrc case.
22. AccLrately measure the distance from the case
f longe to the taper rol ler  bear ing outer t rack on the
r shl-hand side of  the f i r la l  dr ive case lsee f  s.  J2-9).
23. Placc the r ighl  hand housins,  spacer,  and
bel levi l le washer in lhe chect ing i ig RH 9578 and
r ighlon the i ig unr i l lh€ bcl lcvi l le washer is l lar  lsee
I ig.  J2-10).
24. Using feeler gauges, measure the dlstances
between the housing f lange iace and the top oi  Lhe
two pinsonthe gauge. The resul laddedtothenominal
pi f  height marked or the 9a!ge gives the distance
from l l re s ide houslng lo lhe be levi le washer.

Subtract  th is dimension f .om the dimensron
previously taken between lhecasef langeand thclaper
bear ins.The resul l  g ives lhe lh ickness ofrheadjusl ing
washer which must be l i t ted berween the bel levi l le
washer and the raper b6ar ing,  to give the conect

Adjustment washers are aval  ab e in a range of
betwoen 6,35 mm and 7,87 mm 10.250 in and 0.310 in)
in lncremenls of  0,05 mm (0.002 i f  ) .  Washe6 may be
l ight lyg.ound toobtain the co.rect  d imensions, bul  i f
lhis is done, equal amounts must ba removed hom
each side andthewasher musl  be kept f lar  and paral le l .
25.  Fi l  lhe r ight  hand housing ro the spl ined sbat l .
26.  Fi t  the corrects ize washsrwith the chamfered slde
outwards, also the spacer assembly (spacer and

Fis. J2-9
1
2
3

5

Casing tlange to bearing measurement
Bel levi l le washer and spacer assembly

Dif forcnt ia l  housing end cap
Beorlns
Si.ft) boaring housing

Fig-J2-10 Right-hand housing belleville washer *tting

2 Tool (BH 9578)
3 Bel levi l le washer
4 Risht-hand side housins
A fVeasu red gap

l  iat
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be levi l le wash€r) .  Fi t the housing and spl ined outpl t

27.  Fi t  the ief i -hand side housang to rhespl ined shaf1.
Fil lhe housing and output shaft assembly.
28. Tishten the housing nuls progressively and
cvcn y.  Then, torque t ighten them ro ihe stanoaro
lorq!e f igurcs quoted in chapter P.
29 Tighten lhe nuts sec!r ing the two large bear ing
caps In accordance with the torque figures quoted in
Secl ion J7.
30. Belease the side housing reraining nurs
spproximately 3i17 mm (0. '125ln)to fe lease rne case

31. Femove the st i f f€ning bar RH a032. Fi t  rhe jo inr
and case rear cover. Two countersunk headed
serscrews are used in rhe lop face and lour hexagon
h€aded selscr€ws and washers in the s ide faces.
32. After apply ng a l ight  cool  ng of  SO32M joint in l r
compound to the f  ange faces, progressively l ishren
lhe side housino retaining nols (prevaousty rereaseo
in Opffalion 30).
33. Ro(ate the pinion coupl ing f tange to ensore that
thcre are no l iq ht  spots or roLrghness of  operat  on.

Final drive - To fit
Fi t  rhe Ianal  dr ivo uni l  by rovr is ing the removal
procedure,  not ing ihe fo l lowing.
1.  Each end oi  lhe. l r ive shaft  musr be clean dno,ree
'"ur dJnJgc. f  r 's ' ,  F radt l1c rdtai l rng s i  r , :w\rrn i l

2. The propcller shaft ard pinion flange laccs must
be crean ard |ree from danrage.
3.  When l ightcning the bol ts sccur ing thc f inal . l r ive
assemblylo tho f inaldr ivc crossmemb{Jr,  i t  is  cssenr la l
(hal  lhe rwo lof t tue arm ro crossmember bol t  holes
are an al ignmenr- l f  the holes do nor al ign,  corrcct
alignmenr must be achieved by slackening olf the
lorqoe arm lo axle case secur inq selscrews. Then,
reposi t lon rhc torque arnr.

Note Should any other rreLhod b€ osed lo force
al ignment.  the resul tant  h igher stresses within
the sub{rame members will cause premature

4. Al l  bol ts,  setscrews, and capscrews shoutd be
torque t ightefed to the f igures quoted ln Secr ion J7

5. This operation should be caried our wilh rhe car
slanding in a level lecl  condi t ion.

Check lhal  the drain plug has been t ightened.
Bemove the f i l ler  p ug from the rear of  the f ina

dr ive case dnd f i l  the axle wl th one of  thc
recommended lubricanls {see chaprer D) up ro the
bottom ofthe lillerplug hole, approximarety 2,3 tirres
(4 lmp pt ;  4.4 US pl) .  Fir  ihc l i l ler  p lug rogerher wnh

6 Befo p sta. l  _g rr-  e lg i re l  or , lpr  ro prFsrur i /e
lhe hydraul ic system, replace f !se AO on fuse pane
F2onthemain fuseboa rd,  switch on theigni t ionand
movethe gear rangeselector l€ve.tothc park posi t ion.
Switch of f lhe igni t ion ancl  again removefus€A6from
luse panel  F2 on the main fuseboarcl .

Pinion f lang€ oi l  seal-  To renew
The pinion f lange oi l  sealcan be removed with the
final clriv€ onit in position.
1. Drive the car on a ramp and securely chock the
lront road wheels-
2.  Switchonthelgni t ion.Selectneutrs posi t ionwith
the gear range se eclor lever.  Then, remove fuse ,46
from fusc panel  F2 on lhe main iuseboard.  Switch of f
the igni t ion.
3. Using a hydraulicjackwith an extension prece and
h4dwood bloc\  p la.ed bedeath the {  naldr ive c is ing.
ralsethe rear oI  the car unt i l the road wheels are crear

4.  Posi t ion s i l l  b locks and beams beneath the car 's
sills. Lower lhe iack and allow the blocls to suppo(
the car.  Suppo( lhe l ra i l ing arms using jacks or

5.  Bemove ihe propel ler  shaft  (seo Chapter F).
6.  Scr ibe correlat ion marks across the pinion face
and coupl ing f lange.

Note The cenlre punch mark on the nut al igns wi th
the f i rst  leg of  the'U'  of  the part  nt lmber
starnpecion the pinion. This ensurcs the correct
pre loa. l  on the pinior

/. Removc lhc nut (and washer if filtcd).
a. Using lhe hydraulic .anr BH 8017 and special
cxlrd.ror RH 847(r .  

'emov. lhe p 'nr4n t l rhg.
9.  Using a lcvcr or s imp e €xrrac(or,

,s.ral j ronr the pi f lo.  hoosing.
10. Fi l  a n6w oi lseal .  ensur ing thal  i r  is l l red squarcty.
wi lh lhe l ip poinl ing inwards Lrnl i l  thc l ronr faceof lhe
seal is 3,20 nrm 10.125 ir, helow the fronr lacc of rhe

Note Ensurc that  the PTFE seal  is f i t ted dry.  No
lubr icanl  is  necessary,  as th is lype of  sea is
moro cfficient whefl fitled dry.

I l. C lean, dog rease, a nd fn the pin ion flan.Je, ensu ring
th. l thecorrelalronmarksrrcalagned Firandt ighten
the nul  (and washer i f  l i t ted) unt i  thecentrep!nch
rrrark al igns wi lh the f i rst  log of  the'U'  of  the par l

12.  Asscmblelhe remdirnn$ componenrs l ,y revprs 'ng
lhe dismanllin.r procedurc.
13. Torquo t ighten the p()pel  er  shaft  bol ts to the
f igures quoted in Chapter F.

Torque arm - To remove
1. Dr ive rhe car on a ramp and securely chock rhe

2. Depressur ize the hydraul  c systems as descr ibed
in Chapter G
3. insed spring rctainers RH 9299throlgh both rea.

4.  Posi l ion a hydraul ic jack under lhe l inal  dr ive
c€ntre case and ralse the rear of  the c3r.  Posi t ion s i l
b ocks and b€ams benealh Lhe car 's s i l ls .  Lower the
jack and a low the blocks to support  ihe car.
5.  Suppon thef inaldr ive by lcavins theiack benearh

6. Remove one of  the smal l  damperc f i l ted to each
slde of  the rear suspenslon crossmember Inscrt  a

':
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Fiq.  J2-11 Jury bol t  in posir ion
1 Ju ry bo t
2 Bear srspension crossmember

'Jury bol t '  BH 9575 and secure t  in posi t ion (see f lg.
J2-11).  Efsure that oad is not app ied to the
crossmember by the Jury bol t .  Bepeat lh is operar loI
to the othcr s ide of  the crossmember.
7.  Bonove the boLts secur ing the upper and lowcl
f .ame tubcs to the l inal  dr  ve crossmember on lh i i
lorqoc arm si . le of  the f inal  dr ive

Ca.efully note the posirions ol the tubes and to
which sidcofthe mounling brackel lheyarc socured.
Also, lhe directron in which the bolts are litled.
ll. Remove lhe serscrcws and bolls scclring lhc
ro'q ' (  J n ru thc t 'ndl  dr ivF.rs ing,  nnd suspc| 's iun
crossrne'nber. Lower the torque arm from lhe car.

Torque arm - To fit
Fi l  the lorque a.m by reversing the procedurc grvcn
for removal ,  not ing the fol lowins.
1.  When f i t t ing the torque arm, ensure lhal  lhe l ronl
bol t  ho es al ig n wi th the holes in the f ix ing brackct  on
the sub-f  rame, pr ior  to t ightening the selscrews to t l re

Do not use force to al ign the torquc arm as t l r  s
w lcreate high si ress loads n the sub framememberc,
which cou d resul t  in prcmature component Ia iorc.
2.  Ensure that the f rame iLbes are i l l led wi lh tho
cenrre ne olrhc tube in l ine wlrh the mat ng lace of
the mount ng bracket (see Chapter H),  and lo the sa|no
slde oi  the mount lng bfacket f rom wh ch they were

3. All frame tube bolls must be to.que tightened.
Also, the c.ossmember dampers must be fnted prior
lo thesuspension spr ing load being released and the
suspension strurs are pressurized.
4. All othor nuts, bolts, and setscrews should be
lorque lishtened in accordance with lhe ligurcs
qLrored in secrion J7.
5.  care must betaken whon removing lhe s i l lb locks
and lowering the caronto i ts wheels.  Ensurelhat the
rear spr ings locale corect ly into lhelr  retainers.

No drrpnp. s l  oJ o . -  maue ro rarove th€ spr ing
rerainers unt i l the spr ings are ocated correct ly and
the car is standing on ts wheels.

1ta7
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The'Lobro'  dr ive shatts ut i  ize constantveloci ty jo ints
(see f is.  J3- l  ) .  They can be removed from the car
without removal  of  other componenis.
Note On turbocharged cars,  the dr ive-shafts are of  a

iarger diameterto compensateforthe addi t ional
torque produced by the engine.

Drive-shaft - To remove
1. Dr ive the car onto a ramp and securely chock the

2. Usins a hydrau ic jack and a hardwood brocK
placed beneath the f inaldf ive casing, raisethe rear of
the car unt i l  the road wheel is c lear of  the ramp.
3.  Posi t ionsi l  b locksbeneathlhecafsi l .Lowerthe
hy. l ra! l ic  jack to a low the biocks to support  the car.
Suppoft  the l ra i l ing arm on a jack.
4.  Bemove the six retainlng screws from eacn eno
ot the dr ive-shaft ,  taking care not lo damagelhejoint
and convolured seals.  Co lecr rhe feraining s.rews and
oacl  spreading washers.  Remove the dr ive-shaft .
5.  Inspectthedr ive shal t io intsandconvolutedseats.
Note l fone or both of ihe convoluted seats are found

to be unserviceable,  the constantveloci ty io inrs
must be removed from the shaft  in order ro f i l
repiacements.  However,  i f  more ser ious
damags has occurred, the comp ete dr ive-shaf l
assembly musl  be renewed.

Convoluted seal, To renew
1. Release the two convol ! ted sea retalning cl ips
and s ide lhe seal  down the shaft .
2.  Remove the convoluted seal  retainer f rom the
constant veloci ty jo int .  S ide the retainer down the

3. Remove the c osed end cap from the end of  ihe
constant velocaty io int .
4.  Remove the circ l ipfrom the end of the dr ive shaft .
Using a sui table press,  remove the constant veloci ty
jo int  i rom the shaft .
5.  Bemoveiheconvolutedsea andi tsretainerfrom
the shaft .  Discard the sea .
6.  Clean the metal  components wi th a sui table

7. Examine the components for  adverse wear.
Rep ace parts i f  necessary-
8.  Pack the constant veloci ty jo int  wi th Rocol  MTS
1000 greas€, unt i  the grease is level  wi lh the outer

9.  Fi t  and sl ide the rew convo uted seal  onto the
shaft, followed by its retainer.
10 Press the constant veloci ty jo int  onto the shaft .
SecL.e i t  in place with the c i rc l ip.
11. Lighr ly smear the f lange of  the convoluted seal
retainer wi th Wel lseal  sealant.

Fi t  the retainer to the constant veloci ty jo int .

Fig. J3r Constant velocity ioint
1 Output shaft
2 Load spreading washers
3 Drive shai t
4 End cap grease retainef
5 Hub coupl lng
6 Convoluted sea
7 Retaining screws
8 Constant veloci ly io int  body

Ensure that the bol t  holes al ign correct iy.
12 Fi t  the convoluted seai .  Secure in posi t ion using
new retaining cl lps.
13. Light ly smear the l lange of thejolnlend cap with
Wel lseal  sealant.  Fi t  tothe jo inr ,  ensur ing rhat lhe boh

Drive-sh.ft - To fit
F i t the dr ive-shaft  by reversing the removal  procedure
not ing the fol lowing.
1.  Always f i t the shaft  as i r  is  removed. Neverturn
the shaft f rom end-to-end, orfrom one side of the car

2.  Ensur€ ihal the oad spreading washers aref i t tecl
benearh the retaining screws.
3.  Torquet lghten the retaining screws in accordance
with the f igures quoted in Sect ion J7.

Output shaft oil seal - To renew
The oi l  seal  on the spl lned ourput shafts are ocaled
in the housings, on each side of  the f ina dr ive uni t
and can be renewed with the f  nal  dr ive in posi t ion.
1.  Removethedr ive shaft  asdescr ibed under Dr ive-
shaft To rernove.
2.  BanovFrhesr.r , rsre.u. i r9 lhebedrnshoLsing
lolhet i r  d ldr iv-Lasir  g.  I r  p-e>sary,rJpl l -p l -ou\ 19
wlth a nylon mal let  to break the jo int .
3.  Withdraw the ol tput  shaft  and hols ing f rom the

4. Rernove the ci rc l ip (and washer on the r ight-hand

o Ro s-Royce Molor Cars L m[ed 1947

TSD 47OO

J3-1



EE

tRl&n
v
housing) located on tho oulput sh8 r behind the
oe€r ing hoLrsing. Femov€the shaft f  rom lhe hoJs 19.
5.  Remove the seal  f rom ths hoLrsing.
6,  Fl t  a new seal ,  ensur ing that i t  is  f i t ted squarely
into i ts locat ing bo.e and with the l ip point ing inwards
tow6rds the bearing.
Note lfaPTFEoilsealisbeingfitteddonotlubricate,

this type of oil seal is mor€ efficientwhenfitted

7. Fir the housing onto the shaft (piace the washer
in posir ion behrnd lhe bear ingj  r ight  hand housing
only landf i t thecirc l ip.  Ensurelhat thecirc l ip locales
corr€ct ly into i ts groove.
8.  Fi t  the output shdft  and housing assembly to the
f ina dr ive casing and secure,
9.  Torque t ighten the nuts in accordance with the
f igures quoted in Sect ion J7.
10- Fit the drive-shaft as described under Drive'shaft
- To fit.

Oulpnt shrft bea.ing - To renew
t. Carry out Operations I to 4 inclusive of Output
shaft oil seal - To renew.
2. Bemove rh.  bpdr inS from rhe horsing usi lg a
mandrsl  or  dr l f t .  Remove the seal  and discard-
Note The beaf ing in the lef t -h€nd housing is retained

with a c i rc l ip.  Remove this c i rc l ip before
attempting to .emove the bea.ing.

3. Cleanand inspectthe housing bore. Lightlystone
out any damage marks and burrs.
4. Fir a newbearing. Ensure that itisfitted squarely
inlo the bore and up to ils abutmenr lace.
l{ote Thebearing inthe lelt-hand housing is retained

with a cifclip. Ensureihatrhe bearing is located

5. Fi t  a new seal  eosur ing lhat  i t  is  f i t ted squarely
wlth the l lp point ing inwards.
Note l fa PTFE oi lseal is being f i r ted do not lubr icat€,

thistypeof oil ssal is more efficientwhen fitted

6. Lightly smear the outpul shaft housing sealing
facewilh Wdlseal. Fitlheassembtyonto thelinal drive

7. Torque lighten tho nuls in accordance wirh lhe
ligures quored in Secrion J7.
L Fi t the dr lve-shafts as descr ibed under Dr ive shatt
-  To f t .

: )
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Th€ i in€ldr iv€ crossm€mber is an i r tegralpart  of the
rsar sub"frdme assembly.

The sub-frame which consists of the rear
suspsnsion crossm€mber, s ix frame lubes and the
finaldrive cro6smember. is iig assembled.lt is
adjusted together with the trailing arms, final drive
unit, and torque arm during manufacture.

Although certain components can be removed
from the assembly as individual items, under no
circumslances should the final drive crossmember
only be removed from rhe car.

lf rsmoval of lhe final drive crossmember or
.enewal of the mounts is necessary, ref erence should
be made toChapier H priorlo work being commenc6d.

]

7t87
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Sect ion J5

Rear hubs

@Ir-l

RI
.v

Hub unit - To remove
1. Posir ionthe caron a ramp and securely chock lhe

2. Remove the rear wheel  d iscxr im. Loosen, but do
not rcmove the wheel retaining nuts.
3.  Using a hydraul ic jack posl t ioned ben€ath the f i ra l
dr ive casing, raise the rear of  the car unt i l  the road
wheels are c ear oi  the ramp.
4.  Posi t lon s i l  b locks beneath lhe body si l ls .  Lower
the hydraul ic jack and al  owthe b ocksio suppo( lhe
car boi : iy .  SLrppon the i ra i l ing arms with screw jacks.
5.  Remove the rear road whee .
6.  Depressur izerhe hydraul ic systenr as descr ibod in
Chapter G. Depressur izal ion of  the suspcnsion sLrols

7. Disconnect the parking brake acluation rod llonl

8. Disconnect the two pressure feed pipes lrotn lhe
brate cal iper.  Fi t  b lanks to the pipe ends and cal tper

L Disconnect and remove the brake cal iper br idge
pip€. F t  b lanks to rhe pipe ends and ca 

'per 
ports.

10 On cars f i l ted wi th ant l - lock braking, remove th€
socket headed setscrew secur ing the rear wheel
selso'  lo lh.  s lLb dx e.  Wi lhdrdw Ihc 

-ersor.
11. Femove the capscrews secur ing ihe constant
ve oc ty lo int  Lo the hub coupl ing.  Separale lhe
cur5laIr  vF'nLi ly lor  l f ron l l  er , . ru,  oupIng I 'y ,  dsia l
r l_e d- ive saJh awa d.  lowd,o rhp ' r1J '  drrvF
12. I  the rear hub assembly is to be disnrant ed,

A

l i ) '{t
/l

Fig.J5-1 Rearhub{carsothe.rhanBont leyTurboR}

o Fo s-Royce Morof cars Lim ted 1947
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oosen the two setscrews s€cur ing the brake cal iper

13. Remove lhe lwo lower setscrews securing the
stub axle tlange to the lrailing arm {see tig. J5 3).
Note To assis l  in the removaland assembl ing of the

stub axle,  scr€w in two studs ro acl  as guictes
in the lower setscrew ho es.

14. Support the rear huband brake cat iperassembty.
Remove the two upper setscrews securing the stub
axle lo the l ra i l ing arm.
15. Careful lywithdrawthe r€ar hub and b.akecal iper
assembly f rom the tra ing arm and remove i t  f rom

Hub unit - To dismantle
1.  Remove the rear hub and brake cal iper assc,ru,y
as descr ibed previous y.
2.  Remove the setscrews secur ing the brake cal iper

3. Carefully slide the brake caliperoffrhe brake disc.
Fi la d is lance Diece between thebrakepadsroensure

Fig. J5-2 Rear hub {Benrlev Turbo B}

that  the cal iper pistons are retained n lheir  bores.
4.  Remove the large nut secur ing the hub coupl ing
to lhe drive-shaft (see fis. J5-3).
5. On Bentley Turbo R cars, remove rhe circlip and
washer t rom within the coupl ins-
6.  using ex t racto r  tool  R H9690, removethe coupl ing
from the hub dr ive shaft .

On cars other than Bentley Turbo R, collect the

7. Remove the setscrews securing the outer flange
of the dr ive'shaft tothe hub. Withdrawthe dr ive-shaft
f rom the hol low strb axle.  Discard the'O'  r ing.
8.  Unlock and remove the shrouded nut ancl the key
washer from the stub axle.
9. Withdraw the hub complete wilh b€arings from
the stub axle.  col lect  the spacer.
10. Remove tho outer bear in!  inner race. Using a sof t
metal  dr i f t ,  dr ive oui  the in| ler  bear ing together w th

11. Drive out lhe oute. bearing track from the hub.
12. On cars olher lhan Benlley Iurbo R. romove the

( '

J5-2



@

tRl
={F

: retarner and le l t  seal f rom the stub axle €ounrerbore.
13. Of Bent ley Turbo R cars,  remove the o searrrom
the slub axle counterbore.
14. Wirh the hub dismanrled, insped lhe brake disc
anclca iper pads forwear or damage. l f  i r  s neccssary
to remove lhe brake disc,  remove the secur ng
setscrews and withdraw the disc from the hub.
15 Thoroughly c lean al lhub components and inspecr
for wear afd damage.

Hub unit - To assemble
1. On cars olherthan B€nt ley Turho B, l l l  a new te I
seal  and retainer into the stub axle.  The sca shoutd
be soaked thoroughly in cngine oi l  pr ior  to f i t t ins.
2.  On Bent leyTurbo B cars,  f i t  a new oi lseal inro the
stub ox e.  Apply a smal l  quant i ty of  an approved
grease (see Chapter D).
3.  Fi l  lhespacer (chanr l€red inncrcd! 'c k lading) onro
the stLrb axle to abLrt  th€ shoul . lef ,
4.  Repack tho hub wi lh 57 g (2 oz) ofShe Ret lndx

5. After f l t l i fa new be.r ings ( i l  necessary),  posi t lon
thc h ' rb on rhe stub axle.  Fi t the hadcned k{)y washer
a.d a ncw shrcuded n0t.
6.  Tighlenlhonulsut l ic ient lybrcmovoanybear iDg
end I loat .L ls nSadla test indicr tormoufrcdadjaccnt
to thc brak-A disc,  measore lhe rLrn-out ol  the disc r t
lhe maximum possiblc radius.

Thc run'o! l  must not excocd 0,18 rrrm (0.00/ i r ) )
totar ind cator reading. l f  the rn-our excecds ih is
f i9u" ' ,  i l  wi i i  bc neccssrry lo. i isrnant lc the hub and
brako disc lo invcst igatc rhe cause
7 Aftor chocking the rLrn-our,  s acken rhc sr  Uuuc( l
nul .  Place a0,05mm (0.002 in)  foc cr  g. !qe bcrweef
the o(r lcr  bear ing and lhc keywasher.  Tighten lhc nUl
sul l ic ient ly (o l ight ly gr ip rhe feetcr g.ugc. Thts gives
a berr ing enLl  f loa L of  batweef 0,05 mm and 0,10 r l l  nr
(0 002 

'n 
drr l  0 004 i r ' , .  when r l rc lecrnr , rd ' ,ga 

' "

ALternal ivcly,  the (rquired end f loat  can be
obrainccl  by use of  su lab e diatresr indicr lo,
eqoipment securcd to rhe srub axle.

Cont inuous rotat ionol the hub is essenr iatdur in!
thrs operal ion to ensure Lhar rhc tapcr ro lers seat
cotrccllY In ihc oute. r,rces.
8.  Peen the shroud ol  rhe nul  to tocal€ in lo the
grooves ol thc st !b axle.  Rcmovo the fee er gauge or

Note Exertinq a loa.l on the hearings or cxccssrvc
en. l  f loat ,  wi l lpromote premature bear ing wear.

Tho remaini fg operat loIs for f l t t ing thc fcar
hub unrl a.e a ca refu i reversa i of the dismantiirg
procedure,  not ing lhe lo l lowing.

9.  Fi tanewrubbcr 'O r ing onto the hub dr ve snarr ,
ensur ing a smal l  quanl i ty of  grease is appl ied before
fitting.
10. On cars other than Benr ley Turbo R, f i t  ihe
Woodrul f  keylo the hub dr ive,shair  raper.  Ensure rhat
thelapers are perfcctlyclean and drybefore fifting the

1l  On Bent ey Tufbo R cars,  lubr icate ihe spl lnes of
the shaft  and ooupl ing w rh Boco ASP grease. Then,

Fiq.  J5-3
I
2
3

5
6

Rear hub and brake cal iper mount ing
Hub nroonlnrs sclscrcw (4)
Hub dr ive shalr  rctaining nur
f lydraul ic brake pipes

Brako car ipei  mount in l t  bol ts

press lhe coupl ing onrothc dr ive-shrrr .  and socuro by
lr t t ing lhe special  washer . r r rd a new circ l ip.  Tolquc
t ighten tho nLL nr lhe i igurcs qootcd in Sccr on J7
Slake lhe nut in lo the sha{t  s 01.
12. On carc oth(x rhan Bent ley Tu,bo R, appty
Molytone 265 grease to rhe shaft  rhreads and
nbutmenl face of  th-p hLb coupt ing relainir ( t  Dt | r .
Torquc tighten thc nut to the figures quoted ir) Secrion
J7, usnrq lorqu€ spanner RH 8014 and sockel  RH 8026.
13. Fi i  lhe dr lv-"-shaft  assembly into posi t lon an. l
lorque l ighlen the rctaining screws i r  accord.ncewi lh
thc lasures quored in Sect ion J7.
14. Pr ior  to l l t ing the brako pipes and park l lg brake
inkage fofer to Chapter G regal( ] iog ihe bleedi .g

procedure and precautions to be talen.
15. Check the adiusnnent ancl  operat ion of  the parking
brake as descr ibe. l  in Chaptcr G.

"J A)
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Sect ion J6

Dimensional data
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Final drive unit
Aacklash -pinion to

Backlash -di f  ferent ia l

End i  oai  -  d i l ferent ia

Crown whoelrun out

Dif ferent ia l  housing
trunnron o amelers

Dif terent id l  housing
pinion borcdiamelers

Difle renl ial housing

Dlf ferenl i r ihousing

Differcnlia I ho(sing an.l

Di f ferent ia lhousing

Dif ferenl ia l  housing

di f ferenl ia housing
be.r jng locat lng bores

Pinion shat l -  bear ing

Etchcd on crownwheel

0,0762 mm
(0.003 in)

Ni

0,05mm
10.002 in)

19,042 mm 19,05 mm
10.7497 in 0.750 in)

19,062 mm 19,075mm
(0.7505 n-0.75r in)

44,272mm 44,297 ft\\r
(1.743in 1.744in)

44,450-r,m 44,475mm
(1.7501n-1751 i f )

50.85 mm'50.863.nf t '
l2.OO2in 2.oo25inl
66,732 mm 66.738mnr
12.62725ln 2.6275in1

50,8mm 50,812 nrm
12.000 in -  2.1)005ln)
66,675 mm 66,687 mnl
(2.625in-2.6255 

^)
88,9mm 88.925mm
(3.500in 3.501in1
107,950 mm'107,975 mn'
{4.250 in 4 251 in)

88,925 mm 88,938 mm
13.501 f '3 5015 in)
107,975 mm 108,0 mnl
14.251 tn - 4.252tnl

l05,41Omm 105,422mnr
(4.150in 4.1505 in)
'105,715 mm - 105,73 mnl
(4.162 in -  4.1625ln)

105,410 mm - 105,422 mm
(4.150 in -4.1s05ln)
105.753mm 105,765mm
(4.1635 in a. le in l

34,956mm 34.963mm
(1.37625 in -  1.3765 in)
44,481 nrrn 44,488 mnr
11.75125in L7515 in )

Pinion nose bear ing

Bearing p a(c
p nlon nose bear i r lg

Pinionnosebear ing

Pinion nose bear ing-

34,925mm 34,937 rnrn
{1.375 in.  1.3755 in)
44,450mm 44,462nn1
11.750 in.  1.7505 in)

12,194'n 'n 12,219nr]
\2.8423i |1-2.8433.1)
95,199 mm 95,224mm
(3-748h-3.749rn1

12,232mn 72,257 mm
12.4438n\ 2.844ainl
95,250 mm 95.275mm
(3 750 n.3.751 in)

37.843 nrm - 37,868 d'nr
(1 4899in 1.4909 . l
over 3,05 mm (0.120 u' l

34,524 mh .  38.536 Dn)
11.5161in 1 5172inl

61,981 mm 01,986mm
12 4442 i r  -  2.4404l . )

61.987 mrt  62.000tn'n
(2.44045in 2.44095in)

0,0127 n"n -  0,038 mft '
(0.0005 in 0.0015 r i )

80,9498 rrrn -  80,9879 nrm
13.r  87 in 3.1885 n)

a1,03mnr 81,13 mm
(3.190 in 3.194 in)

Final  dr ive -  dr ive-shafts
Side housinss bear ing 66,655mm 66,661.nn]
locating bore 12.6242 in .2.62M5 inl

Bear ing-sidehousings 66,649mm 66,662m'n
oursidediamerer 12.624Oi2.6245in)

Bea. ng-s dehous n9s 38,092mnr 38, l05mnr
bored ameler 11.4997 |  1 5oo2in)

Aighthand slde ho!s ns 64,77 mrn -  64,8r mnr
oi lseal locat insbore (2.550in-2.5515in)

Oi lseal-  r ight-hand Tosui t  above housing

Lel l 'haDdsidehousing 63,50mm-63,54mm
oi s6a locat insbore (2 500 n 2.50ls in)

Oi lsea -  of t 'h€nd To slr i t  Bbove housi fa l

o Rolls-Foyce Morar Cars Llmiteri 19a7
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Section J7 @
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: Special torque tightening figures

Sect ionJz

Introduct ion Components used dur ing manufacture of the
This sect ion contains the special torque t ightening vehic lehavedi f ierentthreadformat ions(Metr ic,UNF,
f igures appl icable to Chapter J.  UNC, etc.) .  Therefore,  when f i t t ing nuts,  bol ts,  and

For standard torque i ightening f igures reier to setscrews i t  is  important to ensure that the correct
Chapter P. type and size of  thread format ion is used.

l

Nm kgfm lbf  f t

1 Di f ferent ia t runnlon 16 19 1,63-1,94 12-14

57 61 5,A2,6,22 42 45

81-88 8,3 8,9 60-65

bol tandlock-nut

2 Crownwheelto
di f ferent ia l  housing

3 Nut-bear ing.ap

4 Setscrew-en d cove r  11 13 1,10-1,38 810
di f ferenl la l  housins

5 Pinionhouslngto 39-43 3,98 4,38 29-32
di f ferenl ia lhousing
casing capscrews

6 lnpul f langetoinpul  271'305 27,7-31,1 2OO-225

7 Torquearmmounrtof inal  46'50 4,10-5,10 34-37
dr ivecasing-bo ts

I  Torquearmfrontmounl 8l-88 8,3 '4,9 60-65
-nots and bol ts

o Rols Royce Morof Cars Limited 1947
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SectionJ2 kgf m tbf ftRef.

39-43Setscrew f inaldr ive

10 Constantveloci ty jo int-
bol ts (cafsother
than Bent leyTurbo R)

Constant veloci ty jo int
capscrews (Bent ley Turbo R

3,98 4,38 29 32

Sect ionJ3

SecrionJ5

81-88

95-101

44-44

8,3 8,9

9,7-10,3

60-65

70-75

'11 Coupl ins f iangeto dr ive-

{cdrsotherthan Eenr ley

coupl ing f lange 10 dr ive-

(Bsnt eyTurbo B only)

Bear brake cal ipef to
stub axle setscrew

664-69t 67,810 490-5 r0

102 108 10,4-11,0 75-80

109 115 11,1-11,5 80-a5

4,4-5,0 32,36

12

13 Setscrew-dr ive shaft lo

*: \
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Workshop tools

RH8014

RH 8016

RH8017

Torquewrench -0lbf f t ro 600 tbf f t

When used in conjunct ion wi th
RH 8017,8H 8020, RH 8021, and
FH 8022, theenractorb€amcan be
used to rernovelhe reartapered rol ler
bear ing f rom thef inaldr ive pinion

To be Lrsed in conjuncl ion wi th
RH 8016, RH 8020, BH 8021, and
RH aO22 as delailec, above

Separalor
See RH 8017foruses

Eolt-Sec RH 8Ol7 foruses

See RH 8017 foruses

Socket head 11%6 Ar,F (cars otherlhan

To be used inconiunclion wirh RH 8014

Si i f fening bar-Final  dr ivecasing

Conver ler  Torquespanner
Convensthe 19 mm (O.75in) square
dr ive of thelorque spanner RH 8014 Lo
25,4 mm (1.0 in)squaredr ive

Applicalor - Rea r drive-shafi ru bber

Assemblytool  Pinioncoupl ingf lange

Extraclor Pinioncoupl ingf lange
To be used inconiunct ionwith
RHa0l7

To be used in conjLrncl jon wi th
RH9690

Compression bol t*  Rear spr ings

Juryboll-Torque arm removal

Pf€- loadingj is Bel levi l lewasher-
Final  dr ive r ight-hand side housing

Extractor- Rear hub coupling flange
To be us€d in conjunct ion wi th
RH 9005

RH 8020

RH802l

aH 8022

RH 8026

RH 8032

RHa307

RH8308

RH8457

RH 8470

RH 9005

RH 9299

FH9575

8H9578

RH 9690

1187
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Section L2 

Introduction 

The sealed cooling system comprises a pressurized 
expansion bottle. a radiator. and a pump. Also, various 
passages and pipes convey the coolant around the 
system (see fig. 12-1 1. 

A mixture containing equai amounts of approved 
coolantlanti-freeze and water should be used in the 
system at at1 times. 

The coolant mixture in the system should always 
be maintained at the correct level and this must be 
checked at the intervals specified in the Service 
Schedule Manual, TSD 4702. 

The coolant level can be checked at the translucent 
expansion bottle. The correct level should be between 
the MAX and MIN marks on the bottle. If afull checkis 
to be carried out refer to page L3-3. 

Thecooling system is pressurized and the correct 
pressure is maintained by the expansion bottle 
pressure cap. Removal of the pressure cap while the 
engine and radiator are still hot requires extreme care. 

The coolant pump is situated at the front of the 

engine and is driven from the crankshaft by twin 
matched 'Vee' belts. 

Coolantfrom the bottom of the radiator is pumped 
via transfer pipes and crankcase passages directly 
onto the outside of the 'wet' type engine cylinder 
liners and then into the cylinder heads. From the 
cylinder heads the coolant travels along transfer pipes 
and then flows past the thermostat to the top of the 
radiator. 

When the engine is cold the thermostat is closed. 
Therefore, the coolant by-passes the radiator matrix 
and is recirculated through the engine to reduce the 
warm-up period. Once normal operating temperature 
is attained, the thermostat opens and the coolant is 
directed to the radiator. 

The temperature of the coolant is registered on 
the gauge situated on the facia. Whenever the ignition 
ison, a transmitter situated in the thermostat housing 
signals the coolant temperature to the gauge. 

Fig. K-1 Diagrammatic view of the cooling system Dotted line - 1989 model year cars 
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Section L3 

Coolant 

The cooling system should contain a 50% mixture of 
an approved coolantlanti-freeze and water. This 
mixture not only provides frost protection down to a 
temperature of -37°C I-35"F), but it also prevents 
corrosion of the cooling passages. 

Refer to the Service Schedule Manual, TSD 4702, 
to obtain the specified service intervals for renewing 
the coolant, fitting a new thermostat, and reverse 
flushing the system. 

Except in an emergency, water must not be used 
to eitherfill or top-up the cooling system. If a situation 

does arise where water is used, the coolant mixture 
must be corrected as soon as possibie, othetwise 
corrosion damage will occur to the engine cootant 
passages. 

Cooladanti-freeze 
The trade name of the cootantlanti-freeze is fC1007i 
400F {obtainable under a Rolls-Royce and Bentley 
label) and should be used all year round. Do not mix 
IC1 007/400F or topup with any other brand of coolant/ 
anti-freeze. 

Fig. l3-l Checking the anti-freeze concentration 

12186 TSD 4700 
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Pints Litres 
Ump.1 

Example 

Fig. l3-2 Anti-freeze correction chart to give a 50% solution 
A .Acceptable service range of concentration D Volume of 100% anti-freeze to be added 
B Freezing paint of coolant to maintain a 50% solution after removal of the 
C Percentage concentration same volume of old coolant first 



AMLfreeze concentration -To check 
If the strength of the coolant requires increasing. 
sufficient coolant should be drained from the radiator 
and replaced with undiluted anti-freeze. Afterwards 
run the engine until normal operating temperature is 
attained and the anti-freeze has become thoroughly 
mixed with the coolant. Stop the engine and again 
check the concentration in the expansion bottle. 

An acceptable level of anti-freeze concentration is 
between 45% and 5596. Therefore, as a hydrometer 
may be inaccurate where readings above 40% are 
expected, it is recommended that a refractorneter 
(see fig. W-l) is used in the following manner. 
1, Lift the plastic cover on the refractometer (tester) 
to expose both the measuring window and bottom of 
the ptastic cover. 
2. Thoroughly clean both exposed surfaces with 
clean water and then wipe them dry with a clean soft 
cloth. 
3. Carry out the usual workshop safety precautions. 
4. Raise the bonnet and remove the expansion 
bottle cap. 
5. Release the tip of the clear plastic tube from the 
tester and insefi it into the coolant in the expansion 
bottle. 
6. Press and then release the bulb on the end of the 
plastic tube.This will drawa small quantity of coolant 
into the tube. 
7. Withdraw the test equipment and bend the end of 
the plastictube around thetesterso thatthetip ofthe 
tube can be inserted into the cover plate opening. 
8. Press the bulb on the end of the plastic tube and 
eject a few drops of coolant onto the measuring 
surface. 
9. Point the testertowards the light and look intothe 
eye piece. 

Do not open the plastic cover when taking a 
reading. Evaporation of water from the fluid sample 
being tested can affect the reading. 
10. The anti-freeze protection reading is at the point 
where the dividing fine between light and dark (edge 
of shadow) crosses the scale. The anti-freeze reading 
is on the right-hand scale. 
Note The tester temperature scale is reversed from a 

standard thermometer. Below zero readings are 
on the upper half of the scale. 

11. If the temperature reading is higher (further down 
on the scale) than -31°C (-24°F) it will be necessary to 
refer to figure W-2 and add the appropriate amount of 
anti-freeze to the system. 

Example 
A tester reading of -29°C (-2VFl is equal to an anti- 
freeze concentration of 43% and is outside the service 
limits. Follow the line upwards until the angled line is 
reached, then trace the horizontal line to the scale on 
the right-hand size ofthe graph tofind that 2 litres (3.5 
Imp pt, 4.2 US pt) of coolant should be removed from 
a full system and replaced with undiluted anti-freeze. 

Once the additional concentrated anti-freeze has 
mixed with the existing coolant the percentage 
concentration will be 50%. 

12. After adding undiluted anti-freeze, allow the 
engine to apeme normalky for a few days before 
carrying out further checks to determine the 
percentage of anti-freeze concentration. This will 
allow time for the anti-freeze to be thoroughly mixed 
with the existing coolant. 

The anti-freee concentration should be checked 
in both the expansion boale and the radiator as 
approximately 028 litres (0.5 lrnp pt, 0.6 US pt) is 
transferred to and from the expansion bottle each time 
the engine is warmed-up and then left to cool. Failure 
to aflow the new anti-freeze to circulate properly will 
result in a false reading. 
Note ff a refractometer is not available and a 

hydrometer has to be used a scale reading of 
between l ,W and 1,07 should be obtained, with 
the coolant at room temperature, for the 
mixture to be correct, 

Coolant Itvbf - To check and topup 
Warning The cooling system becomes pressurized 

during engine running. Therefore, extreme 
care should be taken when removing the 
pressure capfrom an enginethat is warm or 
at normal running temperature. 

Routine check 
To check the coolant level outside a normal service 
schedule and when no coolingheating system fault is 
reported or suspected, proceed as follows. 
1. If the engine is hot ensure that the coofant level in 
the translucent expansion battle is at the MAX mark. 
Top-up if necessary and reptace-the expansion battle 
cap. 
2. If the engine is cold ensure that the coolant level 
in the translucent expansion bottle is half-way 
between the MIN and MAX marks. Top-up if necessary 
and replace the expansion bottle cap. 
3. If the coolant level in the expansion bottle is either 
below the MIN mark or there is no coolant in the 
expansion bottle, carry out the Full check procedure. 

Full check 
To cheek the coolant level during a service schedule 
andior when a cooling/heating system fault is reported 
or suspected. proceed as fof lows. - 
l. Carry out the usual workshop safety precautions. 
2. Check the coolant level in the translucent 
expansion b&e and if the level is low or the bottle is 
empty, allow the engine to cool. Then. remove the 
pressure eap from the expansion bottle. 

To remove the cap, turn it dowty anti-clockwise 
until a check position is reached. Wait for any pressure 
in the system to be exhausted, then continue to turn 
the cap until it is released. 
3. Fill the expansion bottle to the MAX level mark 
with the approved coolant mixture. 
4. Disconnect the radiator to expansion bottle hose 
from the radiator and hold the hose above the level of 
the radiator top tank. 
5. Remove the bleed plug from the top of the 
radiator, by unscrewing it antitlockwise. 
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6. Using a smal! funnel or a suitable size hose, add 
the approved coolant mixture to the radiator through 
the bleed plug aperture until coolant flows from the 
radiator stub pipe. 
7. Reconnect the hose to the stub pipe. 
8. Fit the radiator bleed plug. 
9. Start and run the engine. Then, turn ttre air 
conditioning system funciion control fu lly clockwise 
to the defrost position. This procedure opens the 
heater system water tap. 
10. Run the engine for a minimum of 10 minuteswith 
the pressure cap still removed. After 5 minutes, check 
that warm air is passing fromthe windscreen demister 
outlets. 
11. Top-up the expansion bottle as necessary to 
ensure that the coolant in the bottle does not fall 
below the MIN level mark. 
12. Switch off the ignition 
1 3. Top-up the expansion bottle with the approved 
coolant mixture to approximately midway between 
the MAX and MtN level marks on the bottle. 
14. Fit the pressure cap to the expansion bottle, 

Cooling system -To drain 
1. Carry out the usual workshop safety precautions. 
2. Place a clean container beneath the radiator drain 
plug* 
3. Remove the radiator drain plug. 
4, Raise the bonnet and remove the expansion 
bottle pressure cap, allowing the coolant to drain into 
the container. 
5. To complete the draining procedure. unscrewthe 
crankcase drain plug(s1. 

Cars priorto 1989 model year, haveoneon either 
side of the crankcase. 

1989 model year cars, have one on 'B' bank side 
only (see fig. L3-3). 
Note To drain 'B' bank, it will be necessaryto remove 

the engine dipstick tube assembly. to gain 
accessto the drain ptug.Then, it is importantto 
plug the dipstick union to prevent water 
entering the engine oil sump. 

Fig. L3-3 Crankcase coalant drain plug 

Cooling system -To fill 
Warning The following procedure must be carried 

orrt exactly as described. Incorrect filling will 
create air locks within the engine and cause 
irreparable damage due to resultant 
overheating. 

'I. Carry out ths usual worbhop safety precautions. 
2. Ensure that the crankcase drain plugls) are fitted 
and tightened. 
3. Ensure that the radiator drain plug is fitted. 
4. Raise the bonnet and remove the expansion 
bottle pressure cap. 
5. Fill the expansion bottle to the MAX level mark 
6. Disconnect the radiator to expansion bttte hose 
from the radiator, and hold the hose above the level of 
the radiator top tank. 
7. Remove the bleed plug from the top of the 
radiator, by unscrewing it anti-clockwise. 
8. Using a small funnel or a suitable size hose, fill the 
system using the cormct coolantfanti-freeze and water 
mixture. Pour the mixture into the system slowly to 
avoid air locks. 
9. When coolant flows from the radiator stub pipe, 
reconnect the hose. 
f 0. Fit the radiator bleed plug. 
11. Start and run the engine. Then. turn the air 
conditioning system funetion control fully clockwise 
to the defrost position. This procedure opens the 
heater system water tap. 
12. Run the engine for a minimum of 10 minutes with 
the pressure cap still removed. After 5 minutes, check 
that warm air is passing from the demister outlets. 
13. Topup the expansion bottle as necessary to 
ensure that the coolant in the bottle does not fail 
below the MlN level mark. 
14. Switch off the ignition. 
15. Top-up the expansion bottle with the approved 
coolant mixture to approximately midway between 
the MAX and MIN lwel marks on the bottle. 
16. Fit the pressure cap to the expansion bottle. 

Cooling system -To flush 
Under no cireurnstances should a strong alkaline 
compound or dMergent be used to dean the cooling 
system. Such compounds have a detrimental 
chemical action on aluminium alloys. 
l. Drain the coolant (see Cooling system-To drain). 
Radiator 
2. Remove the radiator top and bottom hoses. 
3. Connect a waste pipe to the top connection an the 
radiator. 
4. Apply mains water through the bottom 
connection to reverse flush the radiator until the water 
runs clear. 
5. Examine the top and bottom radiator hoses and 
renew any that show signs of deterioration. 
6. Turn off the water supply, disconnect the 
connectionsto the radiator and fit the top and bottom 
hoses. 
Engine 
7. Remove the top and bottom hoses connecting the 
radiator to the engine. 



8. Unscrew and remove the crankcase drain plug{s). 
Cars prior to ?g89 model year, have one on either 

side of the crankease. 
1989 model year ears, have one on 'B' bank side 

only (see fig. U-3). 
Note To drain 'B' bank, it will be necessaryto remove 

the engine dipstick t u b  assembly, to gain 
access to thedrain plug-Then, it is importantto 
plug the dipstick union to prevent water 
entering the engine oil sump. 

9. Remove the thermostat (see Section L51 and 
again fit the outlet cover, 
10. Produce a suitable adapter to fit into the eylinder 
block drain plug aperture and connect via a hose to the 
mains water supply. 
11. Turn on the water and reverse flush the coolant 
passages until the water runs clear. 
12. Repeat the operation to the drain plug aperture on 
the other side of the crankcase (if fmed). 
13. Remove the flushing equipment. 
14. Fit the drain plug(s1, thermostat, and cover. Use a 
new thermostat cover gasket. 
15. Examine all coolant hoses and renew any that 
show signs of deterioration. 
Heaier matrix 
16. To flush the heater system, detach thematrix feed 
hose atthe water tapand the return hoseatthe coolant 
pump connection. 
17. Connect a waste pipe to the feed hose connection 
and a water main connection tothe return connection. 
18. Turn on the water and reverse flush the matrix 
until the water runs clear. 
19. Turn off the water and remove the flushing 
equipment. 
20. Examine all heater system hoses and renew any 
that show signs of deterioration. 
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Section L4 

Radiator assembly and expansion bottle 

The radiator assembly and expansion bottle are 
mounted in the engine compament, at the front of 
the car {see fig. L4-2). 

Radiator assembly 
This assembly is situated between the front of the 
engine and the radiator grille. 

On cars other than CornichelContinental, the 
bottom of the radiator is tocated in rubber mounts by 
two pegs and a t  the top by two clamping blocks. 

On ComichelContinental cars, the bottom of the 
radiatar is located in rubber mounts by two pegs and 
at the top by two clips which attach to thetop deflector 
panel. 

Rubber hosesconnectthe inlet and outlet pipes of 
the radiator with their respective connections on the 
engine. Also, dependent on the model year of the car, 
either one or two rubber hoses connect to the 
expansion bottle. Worm drive clips are used to retain 
all the hoses. 

Two transmission oil cooler pipes connect into 
the radiator bottom tank (see fig. L4-1). 

Situated in the radiator are two plugs, a bleedfiller 
plug in the top tankand a drain plug in the bottom tank. 

Radiator assembly - To remove and Fit 
l .  Carry out the usual workshop safety precautions. 
2. Remove the bonnet if necessary {see Chapter S). 
3. Drain the coolant (see Section W). 
4..  Slacken the worm drive clips securing the top 
hose to the thermostat outlet elbow and to the 
radiator. Free the joints and withdraw the hose. BIank 
the open connections. 
5. Slacken the worm drive clips securing the bottom 
hose tothecoolant pump and tothe radiator. Freethe 
joints and withdraw the hose. Blank the open 
connections. 
6. Slacken the worm drive clip(sl securing the 
hose(s) from the expansion bottle to the radiator. Free 
the jointls) and withdraw the hose(sl. 
7. Remove thetwo setscrewsand clipswhich attach 
the air bleed hose to the top left-hand side of the 
radiator. 
8. Unscrew the two pipe union connections from the 
bottom of the radiator [see fig. L4-1 L One pipe conveys 
oil from the transmission to the radiator where it is 
cooled in a separate matrix within the base of the 
radiator. The other pipe returns the cooled oi t to the 
transmission. Allow any transmission fluid that drains 
out to run into a clean container. Blank the open 
connections. 
9. Secure a sheet of foam rubber to the radiator 
matrix inside the fan cowl. This will afford protection 
to the matrix when the fan assembly is withdrawn. 
10. Unscrew the fan coupling from the coolant pump 

Fig. W1 Battom of radiator assembly 
1 Lower mount location peg {21 
2 Feed pipe connection from expansion bottle 

-Cars priorto 1989model year 
3 Bottom hose outlet to engine 
4 Oil connection to transmission 
5 Drain plug 
6 Oil connection from transmission 

spindle, noting that it has a left-hand thread (see 
fig. 14-31. 
1'1. Withdraw the fan assembly. 
72. On cars other than Cornicfte/Continental, remove 
the radiator clamping block setscrews. Collect the 
plates. 

On CornicheIContinental cars, remove the 
setscrews securing the radiator top mounting clips. 
Collect the washers and clips. 

Support the radiator assembly as the top mounts 
are removed. 
'13. Lift the radiator assembly from rhe bottom 
mounts. 
14. Immediately the radiator is removed, secure 
blanks to the inlet and outlet connections and half fill 
the radiator with coolant. 
15. Fit the assembly by reversing the procedure given 
for removal. 

Note rhe special torque tightening figures (see 
Section L71, and the torque spanner RH 9747 hecessary 
for securing the fan coupling. 
16. Check and adjust the transmission oil level (see 
Chapter T I  

Radiator assembly -To dismantle and assemble 
l. Remove the setscrews securing the fan cowl to 
the radiator. CoIlect the washers and withdraw both 
the upper and lower halves of the cowl. 

Notethat on four door cars the top two setscrews 
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on the left-hand side are longer, to accommodate the the cowl engages in the bracket on the radiator. 
clips securing the top air bleed hose. 4. Ensure that the two hose securing cfips aie fitted 
2. Upon assembly, inspect the foam rubber strips to the top two setscrews on the left-hand side {four 
secured to the edges of the fan cowl; renew if door cars only). 
necessary. 5. Screw in the setscrews until the cowl faces abut 
3. Fit the two halves of the fan cowl (see fig. L U ) ,  the radiator, then tighten each setscrew between a 
ensuring that on four doorcanthe clipon each half of half and a full turn. 

Fig. Le2 Radiator and expansion batLle Inset - fan cowl (Two door cars) Dotted line - 1989 model year cars 



Fig. W3 Fan assemMy retention 
A Fourdoorcars 
B Two door cars 

L44 Mounting wine for radiator and fan cowl 
1 Fan cowl retaining setscrews 
2 Radiatortop mount 

Inset -Radiator top mounts (Two door cars) 

Radiator - To fwvmw flush 
Refer to Section L3 - Coolant. 

Expansion bottle 
itre plastic expansion bmle is situated on the left- 
hand valance, forward of the wheel arch. 

The bottle is fitted with a pressure cap that 
operates as both a pressure and vacuum relief valve. 
The valve controls the pressure in the system to 1.03 
bar (15 tbflin*). in addition, the vacuum relief valve 
opens up to 0,l bar (1.45 IbWin2) below atmospheric 
pressure. 

f he coolant level indicator float switch is 
positioned in the top of the bottle. 

Cars prior to 1989 model year 
The battle has two connections to the radiator, a 

feed pipe to the bonom tank and an air bleed pipe to 
the top tank Also. an overFlow pipe connection to 
atmosphere. 

1989 model year cars 
The battle has a feed pipe to rhe coolant pump 

elbow and an air bleed pipe to the top tank of the 
radiator. Also, an overflow pipe connection to 
stmosp here. 

hpnnsion W e  -To remove and fit 
1. Unscrew the worm drive clips securing fhe hoses 
to the expansion bottle. Free the joints and withdraw 
the hoses. Blank the open ends ofthe hosesto prevent 
coolant draining from the radiator. Drain the coolant 
from the bottle into a clean container. 
2. Disconnect the electrical leads from the coolant 
level indicator switch. 
3. Suppoit the expansion bottle and remove the 
mounting setscrews. Collect the washers. 

Withdraw the expansion bottle. 
4. Fit the expansion bottle by reversing the 
procedure for removal, noting the coolant toppingup 
procedure given in Section W. 

Cooling system booster fans 
Twin booster fans are lo&ted between the radiator 
grille and the refrigeration condenser. They are 
switched from either engine coolant temperature, or 
from refrigerant pressure. 

The booster fans are electrically operated 
assemblies. For additional information refer to 
Electrical Manuals, TSD 4701 (prior to 1989 model 
year) or TSD 4848 11989 model year). 
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Section L5 

-%F 

Thermostat housing assembly 

The thermostat housing is situated a t  the forward end 
of the induction manifold (see fig. L5-'I 1. It is connected 
to the induction manifold by transfer pipes. 

All cars are fitted with the same thermostat 
housing. However, various themostat outlet elbows 
can be fitted, dependent upon the specification of the 
vehicle. 

A number of electrical switches are fitted into the 
thermostat housing dependent upon the specification 
of the vehicle. For service details of these switches 
refer to Electrical Manuals, TSD 4701 (prior to 1989 
model year) or TSD 4848 (1 989 model year). 

Thermostat 
The engine cooling system incorporates a wax 
element thermostat (see fig. L5-2). When the engine is 
started from cold the thermostat is in the closed 
position. This reduces the engine warm-up time by 
recirculating the coolant leaving the engine backto the - 
coolant pump, thus by-passingthe radiator. As the 
cootant approaches its normal working temperature 
the thermostat opens and allowsthe engine coolant to 
flow through the radiator. When the thermostat is in 
the fully open position it closes the by-pass circuit. 

On top of the thermostat is the bridge piece and 
into this is secured the fixed piston rod. 

The valve assembly containing the wax capsule 
seat, is on the underside of the top flange. ft is biased 
in this position by a spring and retained by a 'U' piece. 

A second outer 'U' piece (by-pass valve) loaded by 
a light poundage spring, is fitted to the bottom of the 
thermostat to operate the by-pass circuit. 

The top flange incorporates a vent hole containing 
a jiggle pin. This vent allows air to escape when the 
cooling system is being filled. When the system is 
operating the jiggle pin rises to  close the vent. 

Also situated around the top flange are fusible 
plugs. These plugs melt at approximately 124°C 
(256F) and provide vent holes for the coolant, in the 
event of the thermostat not opening, to control the 
coolant temperature. 

The thermostat operates when the coolant 
temperature approaches between 85°C and 89°C 
(185°F and 192°F). At this point the wax in the capsule 
changes its state and expands rapidly. The expansion 
compresses the rubber sleeve forcing it off the end of 
the tapered piston rod. As the sleeve is an integral part 
of the main valve assembly, this movement is 
transmitted to the valve moving it downwards off its 
seat. A small quantity of warm coolant is then allowed 
to pass between the valve and its seat to  the radiator 
matrix, where it is cooled. 

Further rises in engine coolant temperature cause 
a progressive opening of the main valve until a 
temperature of between 99°C and '102°C (210°F) and 

Fig. IS-l Thermostat llousing assembly 

215°F) is m i n e d .  At these temperatures the main 
valve is fully open [maximum travel 14.27 mm (0.562 
in)]. 

When the main valve assembly has opened 
10 mm (0.375 in), the by-pass valve on the base of the 
thermostat assembly will have moved under spring 
pressure sufficiently to close the coolant by-pass 
circuit and all coolant is then directed to the radiator 
matrix. 

A decrease in engine temperature will cause the 
wax in the capsule to contract and, due to spring 
pressure, close the main valve and also open the 
by-pass circuit. 

The thermostat main valve assembly,. being 
sensitive to the temperature of the surrounding 
coolant, controls the flow of coolant to the radiator 
matrix to suit the requirements of the engine. 

At the service internals quoted in the Service 
Schedule Manual, TSD 4702, a newthermostat should 
be fitted. 

Do not attempt to adjust the thermostat. 

Thermostat - To remove 
1. Carry out the usual workshop safety precautions. 
2. Drain approximately half the radiator coolant into 
a clean container (see Section L31. 
3. Disconnect the eiectricaI connection from the 
thermostat outlet elbow. 
4. Remove the setscrews securing the outlet etbow 
to the thermostat housing. Coliect the washers. 
5. Free the joint and lift off the thermostat cover. 
6. Lift the thermostat out of the housing. 



Thermostat - To fit 
Fit the thermostat by reversing the procedure given 
for removal, noting the following. 
1. Ensure that the joint faces are clean. 
2. Always use a new gasket. 
3, Fill the cooling system as described in Section 13. 

Thermostat - Tot- 
1. Remove the thermostat from the engine. 
2. Suspend the thermostat and a thermometer in a 
container filled with engine coolant. 
3. Ensure that neither the thermostat nor the 
thermometer are touching the container. 
d. Slowly heat the coolant, stirring continuously to 
ensure a uniform temperature. 
5. Note when the thermostat opens and compare 
the temperature with the information contained in the 
following table. 

Thermostat starts to open between 80°C and 89°C 
1176°F and 192°F). 

l Thermostat fully open [maximum travel 14.21 mm 
(0.562 in)] bebveen 99°C and 102°C 1210°F and 
215°F). il 

Thermostat housing -To remove and fe 
1, Carry out the usual workshop safety precautions. 
2. Drain the coolant (see Section L3). 
3. Disconnect the electrical connections from the 
various switches in the thermostat housing and outlet 
elbow. Label each connection to facilitate assernbiy. 
4. Slacken the worm drive clip securing the rubber 
outlet hose. Free the joint and withdraw the hose. 
5. Remove the three setscrews retaining the 
thermostat by-pass pipe to the coolant pump. 
6. Remove the setscrew and retaining plate securing 
'B' bank water transfer pipe to the thermostat 
housing. 
7. Unscrew the setscrews securing the water transfer 
pipes to the inlet manifold. 
8. Free the joints and manoeuvre the thermostat 
housing away from the water transfer pipes. Slight 
resistance may be encountered when withdrawing 
the housing due to the rubber sealing rings situated 
on the transfer pipes. 
9. Fit the thermostat housing by reversing the 
procedure given for removal, noting that new gaskets 
and sealing rings must be used. 
10. Fitl the cooling system as described in Section U. 

Do not attempt to adjust the thermostat setting. 
If its operation is suspect, fit a new unit. 
6. AI tow the test equipment to cool and remove the 
thermostat. 
7. Examine the condition of the fusible plugs situated 
around the top of the thermostat body (see fig. LS-2). 
Ensure that they are intact and in good condition. 

fig. L5-2 Thermostat 
1 Jiggle pin 
2 Tapered piston rod 
3 Top flange 
4 Fusible plug 
5 Main valve 
6 RU bber sleeve 
7 Wax filled element 
8 By-pass valve 



Section L6 

Coolant pump 

The coolant pump is situated at the front of the engine 
and is belt driven from the crankshaft pulley. 

The pump draws coolant from the bottom tank of 
the radiator assembly and pumps it via the coolant 
galleries in the crankcase to circulate directly onto the 
outside of the cylinders liners. The coolant then 
circulates throug h galleries in the top of the crankcase. 
via the cylinder heads and transfer pipes to the 
thermostat housing. 

Dependent upon the temperature in the 
thermostat housing, the coolant either by-passes the 
radiator (because the thermostat is closed) and 

. 

recirculates through the engine, or passes through 
the thermostat to be cooled in the radiator assembly. 

The coolant pump is fitted to the engine as an 
individual component. When either overhaul or 
maintenance work becomes necessary it is not 

essential t o  remove the complete assembly, the pump 
body can remain fmed to the engine and all moving 
parts withdrawn as a sub-assembly (see fg. L 8 1  1. 

If the coolant pump requires overhaul it b 
recommended that a service replacement unit is 
fitted. 

However, if this is not possible for any reason the 
existing assembly can be overhauled. 

Impeller and bearing assembly -To remove 
(see fig. L 6 9  1 
1. Drive the car onto a ramp and carry out the usual 
'workshop safety precautions. 
2. Raise the ramp to a convenient working height. 
3. Drain the coolant (see Section L3). 
4. Secure a piece of foam rubber inside the fan cowl 
to protect the radiator matrix. 

Fig. W-l Coolant pump 
1 Spindle 5 Rear bearing Inset - CornichelContinental 
2 Abutment washer [outer) 6 Abutment washer [inner) cars only 
3 Front bearing 7 Pumpseal 
4 Distance piece 8 Impeller 
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5. Unscrew the fan coupling from the spindle, noting 
that it has a left-hand thread. 
6. Withdraw the fan assembly and lift it upwards 
past the refrigeration pump. 
Note Wit h the exception of Corniche/Continental 

cars, a plastic type engine cooling fan is fitted. 
CornichelContinentai cars havean aluminium 

type engine cooling fan and a spacing washer 
fitted between the fan and coupling. 

7. Slacken, but do not remove the setscrews 
securing the coolant pump pulley. 
8. Releasethe tension of the drive belts. Removethe 
belts. 
9. Carefu tly ease the coolant pump pulley foward to 
reveal the bearing housing setscrews. 
10. Remove the setscrews that secure the bearing 
housing to the coolant pump casing. 
11. Withdraw the bearing housing containing all the 
moving parts. 

At this stage of the removal procedure it is 
possible to remove the pulley assembly from the 
spindle spigot. 
12. Remove and discard the rubber '0' ring from the 
pump casing. 
13. If the casing is to be removed, refer to Coolant 
pump casing - To remove. 

Coolant pump easing -To remove 
1. Refer to lmpeller and bearing assembly - To 
remove, and carry out Operations 1 to 8 inclusive. 
2. Stacken the worm drive clips securing both ends 
of the radiator bottom hose. Free the joints and 
withdraw the hose. 
3. Unscrew the wo rn  drive clip(s) securing the 
hose(s) to the coolant pump elbow. Withdraw the 
hose(s1. 
4. If the car is fitted with an air injection pump it 
should be removed as described in TSD 4737, Engine 
Management Systems. 
5. Remove the alternator and mounting bracket. 
6. . Remove the refrigeration compressor and 
mounting bracket (see Chapter C). 
7.  On turbocharged engines, it will be necessary to 
remove the turbocharger exhaust outlet pipe and 
heatshield. 
8. Unscrew the setscrews retaining the thermostat 
housing to the coolant pump. 
9. Remove the setscrews that secure the pump 
casing to the crankcase. Collect the washers. 
10. Remove the two remaining setscrews situated at 
the top of the pump casing which are fitted from the 
crankcase side. 
11. Withdraw the coolant pump casing and the 
sealirig strip fitted to the lower edge. 
12. Using a sharp knife, cut the paper gasket across 
the top edge of the crankshaft front cover and discard 
this portion of the gasket. 

Coolant pump - To dismantle 
1. Remove the impeller and bearing assembly from 
the coolant pump casing (referto Impellerand bearing 
assembly - To remove). 

2. Withdrawthe impeller from the pump shaft using 
the special extractor RH 7098. 
3. Remove the rear circlip from the spindle and tap 
out the spindle from the housing using a mallet and 
aluminium drift. Turn the housing over and remove 
the circlip retaining the front bearing. Then, tap out 
both the front and rear bearings, together with the 
distance piece, and abutment washers. Discard the 
pump seal. 

Coolant pump - To inspect 
1. Examine the spindle for wear and damage. 
2. Examine the bearings for free movement and the 
inner bores for wear and damage. 

Normally if the coolant pump is fauky a service 
exhange unit should be fitted. tf this is not available, 
p r o d  as foilows. 

Coolant pump - To assemble (see fig . L81 1 
k is essential t o  keep all parts clean during the 
assembly procedure. 
1. Before commencing to assemble the coolant 
pump, ensure that any damage marks on the joint 
faces of the bearing housing and pump casing are 
rectified using a fine carborundum stone. 
2. Insert the rear bearing intothe housing and tap 
down using a mallet and suitablealuminium drift until 
the bearing is approximately flush with the front inner 
face of the housing. 
3. Fit the front bearing onto the spindle together 
with the distance piece and insert the assembly into 
the bearing housing. Tap the spindle gently with a 
mallet until the bearing starts squarely into its bore. 
Then, remove the spindle and using a mallet and 
aluminium drift. drive the bearing into the housing 
until i t  locates against the shoulder. This operation will 
also drive the rear bearing thecorrect distance into the 
housing. 
4. Fit the outer abutment washer into the housing. 
5. Fit the front bearing retaining cirdip, ensuring 
that the chamfered side is fitted away from the 
bearing. 
6. Fit the spindle into the housing and inven the 
housing onto the spindle front face. 
7 Fit the inner abutment washer onto the spindte. 
8. Fit the rear circlip securing the spindle into the 
housing. 
9. Wipe clean the end of the spindle and the 
counterbore in the housing with a clean cloth. 
Lubricate the end of the spindle with clean engine oil. 
Then, tap the pressure balance seal onto the spindle 
and into the counterbore. 
10. Again lubricate the end of the spindle with clean 
engine oil and press on the impeller, noting that a 
minimum load of 363 kgf (800 Ibf) should be required. 
This ensures that the correct interference fit exists 
between the mating faces. 
1 l. Usingfeeler gauges, ensure that thegap between 
the face of the bearing housing and the impeller is 
between 1,143 mm and t ,219 mm (0.045 in and 
0.048 in). 



7 2  Spin the assembly to ensurn that the sh8ft rotates 
freely. 

C d a M  pump-To m 
Ffi the coolant pump to the engine by reversing the 
removal procedure, noting the following. 
1. If the casing has been removed from the 
crankcase, ensure that the j0iM faces are free from 
burrs. Any bum shoutd be removed using a fine 
carborundurn stone. 
2. Obtain a new gasket and modify itto suit the 
crankcase to coolant pump joint faces. 
3. Tighten all bob to the standard torque figures 
given in Chapter P. 
4. Tighten the drive belts as detailed in Chapter E. 
5. Fill the system with woIant as described in 
Section U. 
6. Upon completion of the assernb.ly procedure StaR 
the engine and immediately cheek for coolant system 
leaks. tf satisfactory, nm the engine until normal 
operating tempemre is attained and again, check 
the coolant system for leaks. 



Section L7 

Special torque tightening figures 

Introduction Components used during manufacture of the 
This section contains the special torque tightening vehicle have different thread formations (Metric, UNF. 
figures appAcable to Chapter L. .. UNC, etc.). Therefore, when fitting nuts, bolts. and 

For standard torque tightening figures refer to setscrews it is important to ensure that the correct 
Chapter P. type and size of thread formation is used. 

Section L4 Ref. Component Nm hm lM it 

1 Fan coupling 
retention (LH. thread) 48-54 5 - 5.5 35 - 40 

12/86, TSD 4700 

U 7-1 



Section L8 

Workshop tools 

Extractor-Coolant pump impeller 

Torque spanner- Fan coupfing 

DubChek- AntiifmweBattewtester 

TSD 4700 

La-? 
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WORKSHOP MANUAL L SERVICE SCHEDULES B5 PARTS CATALOGUE 34

Anti-freeze and summer coolant

Applicable to 

All Rolls-Royce and Bentley motor cars prior to vehicle identification number (VIN) SCBZSOTO3HCX20001 

Introduction 

This Product Support Information Sheet has been issued to outline the correct procedure when refilling/replenishing the cooling 

system with ICI 007/400F anti-freeze and summer coolant. The original issue of Product Support Information Sheet L1 should be 

destroyed.

Description 

ICI 007/400F anti-freeze and summer coolant has been introduced on all cars from and including vehicle identification number (VIN) 

SCBZS0T03HCX20001 and will be supplied for all replacement purposes. 

Prestone UT 184 coolant which was previously used has been replaced by ICI 007/400F coolant. 

Prestone UT 184 can be identified by its green colour whilst the new ICI coolant is coloured blue. 

Although it is generally accepted that coolants should not be mixed, the new ICI coolant can be mixed with Preston UT 184, if the need 

arises.

Warning:

Mixing with any other types of coolant is not recommended. If there is any doubt as to what type of coolant is present, it will be 

necessary to flush the system completely (see Chapter L of the relevant Workshop Manual) before refilling with ICI 007/400F. 

Whenever a system is refilled with ICI 007/400F, a coolant warning label (part number UE 70988) must be fitted to the radiator or 

expansion tank in a prominent position. 

Parts affected 

Displaced part number Description Quantity New part number

UB 33058L5 ICI 007/400F anti-freeze 5 litres UE 70936L5

UB 33058L205 ICI 007/400F anti-freeze 205 litres UE 70936L210

Coolant warning label 1 UE 70988

Hil/MT 

Service Bulletin for All Rolls-Royce and Bentley Motor Cars
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The dates quoted below refer to the issue date of individual pages within this chapter. 
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4/89 ' TSD 4700 



Section N2 

TP 

Rack and pinion unit 

1987 and 1988 model years 

fntroduction 
The steering unit is a rack and pinion power assisted 
mechanism with centre connection to 'onepiece' 
track rods. Toe-in can be set by the movement of an 
intermediate adjuster linking the track rod inner and 
outer components. An anti-joggle valve is fitted into 
the hydraulic pressure line (located in the spool valve 
housing), to minimise any feedback to the steering 
wheel caused by road irregularities. The steering rack 
is fitted with internal lock stops. 
Important Damage can be caused to the steering 

column and rack boots if the steering is 

operated without the engine running, i.e. 
distortion to the column, broken column 
mounts, and cut rack boots. 

To overhaul the rack and pinion assembly, the 
following kits of parts are available. 

Spool valve renewal kit 
Rack overhaul kit 
Bellows replacement kit. 

Power asistanec 
Pressure is applied tothe steering system rack in 
varying degrees. This provides assistance to the 
steering wheel, dependent on the effort required to 
move the road wheels. 

Fig. N2-1 Steering unit mounted in sub-frame 
1 Intermediate link 5 Side steering lever 
2 Spool valve and pinion 6 Track rod adjuster 
3 Convoluted seals 7 Inner ball joint bracket 
4 Steering to sub-frame attachment 8 Centre tube and seal 



The amount of assistance is controlled by the 
passage or restriction of oil through a series of ports 
in the upper half ofthe pinion box. This creates a 
pressure differential across the rack, proportional to 
the toad applied at the steering wheel. 

The system operates by causing a small torsion 
bar to twist, immediately the steering wheel is moved. 
rotating the concentric valve components to provide 
the pressure differential required. A 'fail safe' device 
prevents the torsion bar from being overstressed by 
limiting the number of degrees through which it can 
twist. 

Important The steering unit must be handled with 
exceptional care. Avoid impact loads on 
the input shaft and centre off-take, and 
damage to the convoiuted seals which 
could cause premature failure of the unit. 

Do not disturb the end plug or locking nut whilst 
the rack and pinion unit is fitted to the car. 

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

10 

Spool valve and pinion housing 
Bolt - lower link to spline 
Valve and pinion shaft 
Heatshield 
Hydraulic feed pipework 
Fluid feed to end of rack 
Anti-joggle valve adapter 
Hydraulic return pipework 
Fluid feed to end of 'rack 
Seal attachment clip 
Convoluted neoprene seal 

The majority of the threads on the rack assembly 
are metric, except for the mounting bofts to the 
sub-frame and the lower steering column linkage. 
Therefore, always ensure the correct nuts and bolts 
are fitted. 

Rack and pinion unit - To remove 
l .  Place the car on a ramp and remove fuse A6 from 
fuse panel F2 on the main fuseboard. 

Disconnect the battery. 
2. Chock the road wheels and raise the ramp to a 
convenient working height 
3. fit a clamp to the feed hose from the remote 
reservoir. 
4. Position drip trays beneath the spool valve. Then, 
remove the pipe unions from the valve. 

Fit blanks to prevent the ingress of foreign matter. 
5. Remove the split pin, castetlated nut, and bolt 
securing the lower linkage to the pinion shaft sptines 
(see fig. NZ-2). 
6 Straighten the tab-washer. Then, remove the 
setscrews holding the inner ball joint bracket to the 
steering rack centre position. Care must be taken not 
to disturb the steering rack centre block oil seal. 
7. Support the rack and pinion unit, then remove 
the setscrews attaching the unit to the sub-frame 
brackets. 
8. Lowerthe unit from beneath the suspension, 
carefully withdrawing the pinion shaft from the lower 
column linkage. 
Warning Never strike the rack and pinion unit with a 

hammer. 
9. Examine the convoluted seals for damage, etc.. 
and the centre block oil seal for leaks. 

Replacement of canvdrrted seals {see fig. NZ-4) 
If when a convoluted seal is removed due to splits 
andlor leakage, and there is evidence of the ingress of 
water and/or road dirt, a complete stripdown, clean, 
and inspection should be made of the unit. 
1. Position drip trays under the ends and centre 
sections ofthe unit. 
2. Carefully remove the hydraulic pipe union 
situated at the end of the unit, oppogite the pinion box 
housing. 
3. Grip the bracket. at the same end, in a vice. 
Unscrew and remove the blanking plug from the end 
of the racktube and withdrawthe outertube from the 
bracket. Collect the dismantled parts and cover with a 
clean cloth. Discard the '0' rings. 

If it is only necessary to replace the convoluted 
sear at the dismantled end of the unit. there will be no 
need to disturb the centre block and oil seal. However, 
if both convoluted seals are to be removed, the central 
block and seal must be removed as described in the 
following operations. 
4. Unscrew the capscrew holding the central block 
in position against the rack gear, withdrawthe block 
and oi! seal. Protect the components by covering with 
a clean cloth. 
5. Slackenthe sealing clips screws that secure the 
convoluted seals in position. 



Remove the ring clips, seals, and central spacer 
tube. The spacerrube must be covered to prevent the 
ingress of dirt. 
6. Turn the unit over with the slot facing 
downwards. This will enable the lubricating oil to 
drain from the unit into a suitable tray. 
7. Fit new convoluted seals. clipping these to the 
pinion box, outertube, and the central spacer tube. 

To enable sewice inspection checks on the 
tightness of the clips when the unit is fitted to the 
vehicle, ensure that the screw heads of all the 
retaining clips face downwards and towards the rear 
of the rack. 

Liftthe unit higher at the dismantled end and 
pour 0,057 litre (0.7 Imp pt; 0.12 US ptl of new 
approved lubricating oil (see Chapter D) through the 
slot in the central spacertube. 
8. Fit the centre block using the flexible bonding 
agent Silastic 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 the outertube. Apply Loctite 542 to the threads 
of the blanking plug, and fit a new '0' ring. Carefully 
screw the blanking plug into position. 
Note To ensure control of the parallelism of the two 

mounting bracket faces, place the assembled 
unit wRh the bracket face downwards onto a 
suiface table or a similar flat fixture plate. 

'10. tightly clamp thetwo mounting brackets of the 
unit onto the flat surface. 
11. Torque tighten the blanking plug to the figures 
quoted in Section NB. 
12. Screw the hydraulic pipe union into the blanking- 
plug. Torque tighten to the figures quoted in Section 
N8. 

Rack and pinion unit - f a  dismantle 
(see figs. N2-8 and NZ-91 
If the unit has an internal fault which necessitates the 
removal of the rack. dismantling to thestage of 
withdrawing the centre blockshould be completed 
before carrying out the following operations. Removal 
of the centre block is described under the heading 
Replacement of convoluted seals, Operations 1 to 6 
inclusive. 
1. After draining the lubricating oil, place the unit 
onto two 'Vee' shaped wooden blocks. 
2. Remove the remaining feed pipe. Blank offthe 
hole in the pinion box and cover. 
3. Mark the relationship between the input shaft 
spline and pinion box housing with thesteering in the 
straight ahead position. Use the screwed plug to 
ensure a correct setting. 
4. Unscrew the nuts, and release the pinion and 
valve housing assembly by gripping the pinion spline 
with one hand, and keeping theiwo halves of the 
valve housing together with the other hand. With a 
turning movement lift the assembly using the splined 
shaft, clear of the pinion position {see fig. N2-5). 
5. Release the lock-nut. Unscrew the remaining end 
cap. Discard the internal '0' ring. 
6. Using an appropriate sized wooden dowel, 

Fig. N2-3 Steering to sub-frame mounting 
1 Sub-frame bracket 
2 Steering unit mounting foot 
3 Tapping block 
4 Pinion housing 
5 Track rod adjuster 

Remwal of convoluted seals 
Centre tube 
Seal 
Mounting foot 
'0' rings 
Blanking plug 
Fluid feed pipework 
Cap head socket screw 
Centre block 
Shaped seal 



wrefulty press the end of the rack untit the P T F E ring 
and oil seal appear at the pinion box end of the unit. 
7. Support the end ofthe rack whilst continuing to  
wfthdraw it from the tube. Ensure that the rack and tube 
do not make contact. It is easy to damage the internal 
surface af the tube and therefore care must be taken 
during this operation. Also, ensure that the P T F E 
bearing is not damaged during removal past the centre 
slot and pinion opening. 
8. Inspect all components including the. internal faces 
of the end caps, oil seals, and P T  F E bearing carrier. 

Fig. NZ-5 Pinion and spool valve removal 
1 Plastic dust cap 
2 End cap lock-nul 
3 Plastic dust caps 
4 Pinion boss sptines 
5 Bearing pre-toad shim 
6 Bearing carrier 
7 Seal clip 
8 Pinion pre-load shims 
9 Rack centring plug 

Wash all metal parts In GenWene or an equivaknt 
deaning fluid. 

Pinion and spool valve housing asembly 
The pinion and spool valve housing assembly comprises 
the foilowing main s e ~ e e  items. An upper oil seal. 
P T F E sealing rings, lower oil seat, lower oil seal carrier. 
'0' rings. paper joint washers, pm%-load shims, and 
circlips. 

Upper oil seal - To replake 
1. Carefully lift the housing off the spool valve unit, 
ensuring that the P T F E rings are not damaged. 

Ensure that the pre-load shim situated between the 
bait race camer and pinion housing is not damaged. 
2. Carefully remwe the upper oil seal and '0' ring from 
the housing and discard. 
3. Fit a new upper '0' ring and oil seal ensuring that 
the sealing lip is pointing downwards (see fig. N2-6). 
Note This type of seal should be fitted dry. Do not use 

any lubricant. 
4. Fit the spline cover tool RH 9 120 m r  the splines 
and then lower the housing down onto the spod valve- 
Ensure that each PT F E ring enters the bore squarely 
with no pinching of the edges against the bore. 

P T F E sealing rings - To replace 
1. Carefvlly lift the housing off the spool valve unit, 
2. Cut into the P T F E sealing rings with a sharp 
instrument having a smaller dimension than the width of 
the groove. Take care not to damage the finely machined 
surfaces of the spool valve. Use Vee* shaped wooden 
blocks to support the end diameters during removal of 
the rings. 
3- Inspect the ring g m e s  of thevalve pinion. 
4. Immerse the new P T F E rings in warm oil prior to 
fitting onto the applicator RH 91 17. Failure to warm the 
rings before fitting could cause cracking. 
5. Place the tool overthe input shaft spline and adjust 
until the bottom edge of the tool corresponds with the 
upper edge of the lowest '0' ring grope. 
6. Slide a P T F E sealing ring into the groove. 
7. Adjust the tool to fit the remainder of the rings into 
their respective grooms. 
8. Remove the sleeve toof then size the rings by 
carefully pressing the tool RH 91 18 over the rings to 
reduce their diameter. 
9. Fi the spline cover tool RH 91 20 over the spool 
valve sptines to protect the upper and lower seals whilst 
assembling the pinion and spool valve housing. 
10. Fit the upper ball race carrier, spacers, and ball 
bearings. Locate these components by fitting a new 
circtip. 
11. Carefully assemble the pinion and spool valve 
housing. 

Lower oil seal - To replace 
1. Carefully remove the housing off the spool valve 
unit. Avoid damage to the P T F E sealing rings. 



2. Remove the carrier and lower seal from the housing. 
3. Ptess out the lower oil seal from the carrier. 
4. Inspect the carrier far damage. 
5. Press a new oil swl into the carrier. Ensure that the 
lip face of the seat is uppermost. Fit the carrier into the 
housing. 
6. Fit the sptine cover tool RH 91 20 over the spool 
valve splines to protect the upper and lower seals whilst 
assembling the pinion and spool valve housing. 
7. Fit the upper ball race carrier, spacers, and ball 
bearings. Locate these components by fitting a new 
circlip. 
8. Carefully assemble the pinion and spool valve 
housing. 

Thrust ball race 
if the spool valve and pinion unit is dismantled to the 
srage of inspecting the thrust ball race and it is found 
necessary to replace any thrust race components, the 
pre-load torque must be reset. 

The following table gives a conversion of the spring 
balance readings quoted in the text, to a figure for use 
with Nm (tbf in and kgf m) torque spanner. 

To protect the components wrap clear adhesive 
tape over the spline and spool valve rings. 

Spring balance and arm 
kgf I W 
0,0544 0.120 
0,272 0.600 
0.5 10 1.125 
0.820 1.800 
0.91 0 2.000 
1.130 2.500 
1.950 4.300 
2,040 4.500 

Torque spanner 
Nm kgf m 
0,054 0,0055 
0,316 0,0320 
0.508 0.0520 
0.813 0,0830 
0.904 0,0922 
1,131 0,f 153 
1.943 0,1981 
2,034 0.2074 

Ibf in 
0.480 
2.400 
4.500 
7.200 
8.000 

10.01 0 
1 7 -200 
1 8.000 

1. Fit the ball race with any new components required 
and lubricate the assembly with a light application of 
new approved EP 90 grade oil. Ensure that the oil does 
not contaminate the area bounded by the two oil seais. 
2. Redace the lower oil seal carrier as described in 
tower oil seal - To replace. 
3. If a new lower oil seal has been fitted, first place a 
new paper gasket onto the face of the lower oil seal 
carrier. Then place the original stack of shims plus one 
additional shim of at least 0,254 mm (0.010 in )  
thickness onto the carrier. 

This additional shim will effectively remove any 
bearing pre-load when assembly is completed. 

Shims are available in the following sizes. 
0.063 mm (0.0025 in) 
0,127 mm (0.005 in) 
0,254 mm (0.01 0 in) 
1,270 mm (0.050 in). 
4. Remove the adhesive tape from the spool valve 
st.laft only and wipe the spool valve assembly with a 
clean lint free cloth. Lightly lubricate the assembly with 
power steering fluid. 

Fig. N2-6 Pinion and spool valve unit 
1 Spool valve housing 
2 Spline 
3 Lip-type oil seal 
4 '0' ring 
5 Spool valve 
6 PTFErings(4) 
7 Lower oil seal 
8 Torque arm 
9 Thrust ball race " 

10 Pinion 
1 1 Ba!l race carrier 
1 2 Re-load shimts) 

Do not fit the lower oil seal carrier '0' ring at this 
stage. 
5. Carefully fit the spool valve housing onto the spool 
valve shaft. Ensure that each P T  F E sealing ring enters 
the bore of the housing squarely with no pinching of the 
ring edges. Do not use force to assemble. 
6. Lightly assemble the housing and carriertogether, 
using three nuts and bolts. Then rotate the input shaft a 
number of turns to reduce initial drag. 
7. Grip the sub-assembly in a soft jawed vice and fit 
the torque arm tool RH 9123 tothe input shaftspiine. 
8. 1 o measure the pinion seal drag and spool valve 



friction use a spring balance. Note the reading 
required to rotate the input shaft. This should be 
between 0,016 kgf and 0,08 kgf (0.120 tbf and 0.60 Ibfl. 

Ifthe reading is above 0.08 kgf (0.60 Ibf), bearing 
pre-load may still exist and it will be necessary to M 
an additional shim. 

If after fitting additional shims to the extent that 
no bearing pre-load exists. i.e. end-float appearing in 
the spool valve, then some other sourceof tightness 
such as incorrectly sized PT F E rings could be the 
cause. 
9. Assemble and test the unit again as described in 
Operations 5 to 8 inciusive, until a figure within the 

Fig. h12-7 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Anti-joggle valve 
High pressure fluid 
Heatshield 
Spool valve housing 
Anti-joggle valve 
Spool valve casting 
Spring 
Flap valve 

,Adapter 
Pipe union 

limits quoted in Operation 8 have been achieved. 
10. Dismantle the spoot valve housing. Then, reduce 
the shims by one 0,063 mm (0.0025 in) shim. 

Cheek that a spring balance reading of 0,570 kgf 
(1.125 Ibfl is required to rotate the shaft. If this reading 
is not obtained reduce the shims (one at a time) until 
the correcr reading is achieved. 
Important Ensure that this procedure is carried out 

correctly othewise excessive pre-load can 
damage the bearing parts. 

11. Remove the spool valve housing to fit an '0' ring 
into the lower oil seal carrier. 

Ensure that paper gaskets are in good condition 
and fitted at the top and bottom of the shim stack. 
12. Lubricate the spoot valve and pinion seals with 
steering fluid and the upper oil seal with a light 
coating of molybdenum disulphide grease. 
'73. Carefully assemble the spool valve housing. 
14. Ensure new paper gaskets are fitted to the 
underside of the ball race carrier and to the steering 
rack pinion housing face. 
15. Fit theoriginal number of shims and carefully fit 
the complete spool valve assembly into the pinion 
housing. 
16. Ensure thatthe hydraulic pipe connections of the 
spool valve housing are in the correct relative 
position. 
17. The correlation mark on the input shaft should 
align with the mark on the spool valve housing when 
the assembly is fully engaged with the rack in the 
central position. 
18. Torque tig hten the retaining nuts to the figures 
quoted in Section NB. 
19. Replace any rack lubricating oil IEP 90 grade). 
that may have been last during dismantling, up to the 
total amount of 0,057 litre (0.1 Imp pt; 0.12 US pt). 

AntLjoggle valve (see fig. N2-7) 
1. With the steering dismantled remove the anti- 
joggle valve. 
2. Check that the spring and flap are functioning 
correctly by pressing a probe carefully onto the top of 
the Rap. Ensure that adequate compression of the 
assembly occurs and the flap seats correctly. 
3. Wash outthe assembly in Genklene or an 
equivalent cleaning solution. Dry using a controlled 
jet of dry pressurized air into the male threaded end 
of the unit only. 
4. Fit blanking plugs into each end of the adapter. 

Pipe union 
If the olive which forms the seating of the pipe union 
is found to be damaged it will be necessary to remove 
the spool valve housing before it can be renewed. It 
must be emphasized that cleanliness must be 
observed when carrying out this procedure. 

Rack and pinion unit -To assemble 
It is essential that the rack should only be removed or 
replacedfrom the pinion end of the unit. m i s  ensures 
that the P T F E bearings or oil seals are not damaged 



by the internal thread of the blanking plug end of the 
assembly. 

At this stage, check the bore of the rack tube for 
scoring or damage. 
1. With the rack unit outofthe tube, fit the scarf 
jointed P T  F E rack bearings into the respective 
grooves in each end of the rack. 
2. Gently press each scarf joint together. Ensure 
that each gap has an initial (nominal) measurement of 
2.03 mm (0.080 in). 

In the case where the two ends of the PT F E ring 
butt together or in the event of a smallerthan nominal 
gap being observed, it will be necessary to remove 
the ring and cut one end of the scarf joint until the 
corregfigure is obtained. 
3. Using sizing toots (in the following order) 
RH 91 14, RH 91 13, and RH 91 12, progressively reduce 
the diameter of the P T  F E bearings until these are a 
sliding fit in the rack tube. 

At this stage ensure thatthe gap at the scarF joint 
I-las not gone below a minimum of 025 mm 
10.010 in). Also ensure that it is positioned so as notto 
come into contact with the edges of the centre slot 
when the rack is assembled. 

Remove any burrs from the slot. Wipe the area 
clean before assembly. 
4. From the pinion end, press the rackslowly into 
the tube until the PT F E bearing reaches the mid- 
position of the centre slot. 

Ensure that the bearing is not damaged when . 

moving along theslot. 
5. With the P T F E bearing visible in the centre slot. 
lightly lubricate a rack oil seal. Fit the seal through the 
dot in the tube and using finger pressure, press the 
seal onto the end groove of the rack. Turn the rack 
slowly during this operation, to assist in assembly of 
the seal. 
6. Lubricate the other rackoil seal and again using 
finger pressure fit this seal onto the pinion end 
growe. 
7. Slidethe rack unit stowly into thetube. Ensure 
that no nipping occurs when the oil seal passes into 
the closed portion of the tube. The pinion end seal 
must be manipulated into the tube bythe fingers. 
8. Lockthe rackinta the mid-position using centring 
plug RH 91 19. 
9. Manipulate a new '0' ring and fit it into the end 
cap of the unit. Fit the tock-nut onto the tube. A degree 
of feel must be applied when screwing on the cap to 
ensure the '0' ring f i  correctly. 
10. Allow the end cap to butt against the inner face. 
Then screw back the cap approximately one full turn 
to allow for hydraulic pipe alignment. 
11. Torque tighten the locknut to the figures quoted 
in Section N8 using the open ended torque wrench 
adaptor tool RH 9125. 
12. Fit naw convoluted seals as described in 
Replacement of convoluted seals. 
13. Liftthe unit higher atthe dismantled end and 
pour 0,057 litre (0.1 Imp pt; 0.12 US pt) of new EP 90 
'lubricating oil through the slot in the centre sleeve. 
14. To set the pinion mesh prcload, ensure new 

Fig. W 4  Aegembly of free end components 
1 Rack spindle 
2 PTFEssal 
3 Blanking plug 
4 End plug '0' ring 
5 ,Tube '0' ring 
6 Oil seal 

Fig. NZ-9 W m b l y  of pinion box end components 
1 Rack spindle 
2 P T F E seal carrier 
3 Lock-nut 
4 P T  F E sear 
5 Oil seal 
6 End cap'O8ring 
7 End cap 

TSD 4700 



paper gaskets anefmed to the underside of the bat1 
race carrier and to the steering rack pinion housing 
face. 
15. Fit the original shims together with additional 
shims of approximately 3,80 mm to 5.08 mm (0.150 in 
to 0.20 in) over the studs of the pinion housing. 
16. Carefully assemble the spool valve and pinion 
unit into the steering rack housing. Ensure that with 
the rack in the central position, the correlation mark 
on the input shaft and spool valve housing, align 
when the pinion is fully engaged in the rack. Finger 
tighten the retaining nuts. Remove the centring plug 
RH 91 19. 
17. Torque tighten the flange retaining nuts to the 
figuresquoted in Section N8. Fitthe special arm 
RH 9123 to the input shaft spiine. Using a spring 
balance, measure the load required to rotate the input 
shaft approximately one revolution in each direction 
from the centre position. 

The maximum load necessary to rotate the shaft 
to overcome both rack seal drag and spool valve 
friction should be 0,91 kgf 12 Ibf). 

If the force required is above this figure, then 
pinion mesh pre-load is still present. Therefore, 
additional shims must be fitted between the pinion 
and rack assembly. 

Alternatively, the steering rack PT F E bearings 
could be incorrectly sized and the rack will have to be 
withdrawn. Reducethe diameter of the bearings 
further using sizing tools (in the following order) 
RH 9114, RH 9113, and RH 91 12. 
18. Carefully replace the steering rack ensuring no 
damage occurs to the PT F E bearings and oil seals. 
Fit the pinion unit. 

Fig. N2-70 Inner ball joint bradtd in position 
1 Bracket 
2 Tab-washer 
3 Centre block seal 
4 Castellated nut and split-pin 

Topup the system with new lubricating oil, grade 
EP 90. 
19. Using special arm RH 8123 and a spring balance, 
progressively reduce the number of shimsto give a 
minimum figure of 1.13 kgf (2.50 lbfl abovethe seal 
drag and spool valve friction detailed in Operation 17. 

The maximum total turning load should not 
exceed a spring balance reading of 204 kgf (4.50 Ibf). 

Example 
If the total rack drag and spool valve friction is equal 
to 0,82 kgf I f  -80 IW) using a spring batance.then the 
minimum total load by progressively removing 
shims will be 082 kgf + 1 ,l3 kgf = 1,95 kgf 
(1.80IM+ 2.5 tbf =430lbf). 
20. Return the rack to the straight-ahead position. Fit 
the centring plug RH 91 19. 
21. Carefully assemble the pinion unit to thesteering 
rack housing. Ensure that the correlation marks on 
the input shaft and spool valve housing align when 
the pinion is fully engaged with the rack. 
22. Torque tighten the flange retaining nuts to the 
figures quoted in Section MS. 
23. Fit the centre block using the flexible bonding 
agent Silastic 732 RTV sealant on the mating surfaces 
of the seal m ensure a leak free joint. Secure the centre 
block in position using the socket headed capscrew. 
24. Manipulate new '0' rings before they are fitted to 
the blanking plug and lubricate them with power 
steering fluid to ensure that they fit correctly into their 
respective grooves. 

Replace the outertube and bracket assembly. 
25. Set the two suspension brackets of the assembly 
squarely onto a surface table and clamp firmly into 
position. 
26. Screw in the blanking plug ta the torque figures 
quoted in Section N8. 
27. Fit the pipe runsfrom the end caps to the pinion 
valve assembly using the torque figures quoted in 
Section N8. 
28. The unit is now ready for fifting to the car, but do 
not remove the centring plug at this stage. 

Rack and pinion unit- To fit to the sub-frame 
1. Position and hold the steering wheel in its central 
position. Carefully fit the pinion box spline into the 
lower link universal coupling and support the unit in 
position. Finger tighten the pinch bolt. 
2. Fit the setscrews and washers to the sub-frame 
brackets tapping blocks (see fig. N2-3). Torque tighten 
the setscrews to the figures quoted in Section NB, 
using the special tool arm RH 9122. 
3. Align the spacer between the inner k H  joint 
bracket and the steering unit centre blackseal 
(see fig. N2-10). 
4. Fit the new tab-washer and finger tighten the 
setscrews. Remove the centring plug RH 91 19. 
5. Torque tighten the inner ball joint bracket 
setscrews to the figures quoted in Section N8, 
carefully checking that the oil seal is not displaced. 
Lock the tab-washertothe setscrews, avoiding any 
impact to the unit Also, torque tighten the lower 



linkage universal couplings pinch bolt, in accordance 
with the figures quoted in Section N8. 
6. Connect the pipework from the pump and oil 
cooler to the pinion box, ensuring that the union joints 
are wiped clean before fitting. Torque tighten in 
accordance with the figures quoted in Section N8. 
Note Correct routing of the pipework is essential. 
7. Fit the gearchange fuse (fuse A6 on fuse panel F2 
on the main fuseboard). 
8. Connect the battery. 

'1989 model year 

Introduction 
The steering unit is a rack and pinion power assisted 
mechanism with centre connection to 'one-piece' 
track rods.Toe-in can be set by the movement of an 
intermediate adjuster Iinking the track rod inner and 
outer components. An anti-joggle valve is fitted into 
the hydraulic pressure line (located in the pinion valve 
housing),to minimise any feedback to thesteering 
wheel caused by road irregularities. The steering rack 
is fmed with internal lockstops. 

Important Damage can be caused to the steering 
columnand rack boots ifthe steering is 
operatedwithout the engine running, i.e. 
distortion tothe column, broken cotumn 
mounts, and cut rack boots. 

To overhaul the rack and pinion assembly, the 
following kits of partsare available. 

F inion valve overhaul kit 
Rack overhaul kit 
Bellows replacement kit 
Pinion valve housing replacement kit. 

Power assistance 
Pressure is applied to the steerkg system rack in 
varying degrees. This provides assistanceto the 
steering wheei, dependent on the effort required to 
move the road wheels. 

The amount of assistance is controlled by the 
passage or restriction of oil through a series of ports in 
the upper half of the pinion box.This creates a 
pressure differential across the rack, proportional to 
the load applied atthesteering wheel. 

The system operates by causing a small torsion 
barto twist. immediately the steering wheel is moved, 

Fig. N2-11 Steering unit mounted in sub-frame 
I Steering unit mounting bolts 5 Side steering fever 
2 Convolutedseals 6 Track rod adjuster 
3 Pinion valve housing 7 Inner ball joint bracket 
4 Intermediate linkage 8 Centre tube and seat 
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rotating the concentricvalve components to provide 
the pressure differential required. A 'fail safe'dwice 
preventsrhe torsion barfrom being overstressed by 
limiting the number of degrees through which it can 
twist. 
important The steering unit must be handled with 

exceptional care. Avoid impact loads on 
the input shaft and centre off-take, and 
damage to the convoluted seals which 
could cause premature failure ofthe unit. 

Do not disturb the end plug or locking nut whilst 
the rackand pinion unit is fitted to the car. 

The majority of the threads on the rackassembly 
are metric, exceptforthe mounting boltstothesub- 
frame and the lower steering column linkage. 
Therefore,always ensurethe correct nutsand bolts 
are fitted. 

Rack and pinion unit-To remove (see fig. N2-12) 
1. Place the car on a ramp and remove fuseA6 from 
fuse panel F2 on the main fuseboard. 

Disconnect the battery. 
2. Chockthe road wheels and raise the ramp to a 
convenient working height. 
3. Fit a clamp to the feed hose from the remote 
reservoi r. 
4. Position drip trays beneath the pinionvalve. Then, 

Fig. NZ-12 
1 

Pinion and valve housing 
Setscrew- housing to pinion box 
assembly 
Pinion valve spline 
Hydraulic return pipework 
Anti-joggle valve adapter 
Hydraulic feed pipework 
Feed to end of rack 
Feed to end of rack 
Pinion box assembly 
Seal clip 
Convoluted seat 

remove the pipe unionsfrom the valve housing. 
Fit blanks to prevent the ingress of foreign matter. 

5. Removethe split pin, castellated nut, and bolt 
securing the lower linkageto the pinion shaft splines. 
6. Straighten the tab-washer. Then, remove the 
setscrews holding the inner ball joint bracket to the 
steering rack centre position. Care must be taken not 
to disturb the steering rack centre block oil seal. 
7. Supportthe rack and pinion unit, then remove the 
setscrews attaching the unit to the sub-frame brackets. 
8. Lowerthe unit from beneaththe suspension, 
carefully withdrawing the pinion shaft from the lower 
column linkage. 
Warning Never strikethe rack and pinion unit with a 

hammer. 
9. Examinethe convoluted seals for damage, etc., 
and the centre blockoilseal for leaks. 

Rtplacement of convalutsd -1s {see fig. N2-t 3) 
If when a convotutedseal is removed (due to splits 
andlor leakage) there isevidenceof the ingress of 
water andlor road dirt, a completestripdown, clean, 
and inspection should be made ofthe unit. 
Note Wheneverthe steering rack unit is dismantled 

either partially orcomptetely, cleanliness is of 
the utmost importance. Always ensurethat any 
parts that are dismantled ate cleaned and then 
covered with a dean cloth to preventthe ingress 
of foreign matter, etc. 

1. Position drip trays under the ends and centre 
sections of the unit. 
2. Carefully remove the banjo bolt hydraulic f i ing  
from the end of the unitfurthestfrorn the pinion box 
housing. Discard the sealing washers. 
3. Grip the support bracket at that same end, in a 
vice. Unscrew and remove the blanking plug from the 
end of the rack tube and withdrawthe outer tube from 
the bracket. 

Collectthe dismantled parts and cover with a 
clean cloth. Discard the 'U' rings. 

If it is only necessaryto replace the convoluted 
seal at the dismantled end of the unit, there will be no 
need to disturb the centre block and oil seal. However, 
if both convoluted seals are to be removed, the centre 
btock and seal must be removed asfollows. 
4. Unscrewthe capscrew holding the central block in 
position against the rack bar. Withdraw the block and 
oil seal. 

Clean the sealing compound off the block.seal, 
and spacertube. 

Protectthe components by covering with a clean 
cloth. 
5. Removeand discard the dips which secure the 
convoluted seals. 
6. Remove the convoluted seals and the central 
spacer tube.The slot now exposed in the main tube 
must be covered to prevent the ingress of foreign 
matter. 
7. Turn the unit over with theslot facing downwards. 
This will enable the lubricating oil to drain from the 
unit into a suitable tray. 
8. Fit new convoluted seals and the central spacer 



tube. Do not tighten the new securing clips at this 
stage. 
9. Fit the centre blockand seal using the flexible 
sealing agent Wastic 732 RW) on the mating surfaces 
of the seal to ensure a leak free joint. 
10. Fit a new '0' ring in the supporl bracket and 
assemble the support bracketto the tube. 
11. f i t  a new '0' ring to the blanking plug. Then, 
carefully screwthe blanking plug into position. 
Note To ensure control of the pamllelisrn of the two 

mounting bracket faces, place the assembled 
unit with the bradret mounting faces onto a 
surface tableora similarflat surface. Lightly 
ciamp both bracket castings onto the flat 
surface. 

12. Torque tig hten the blanking plug to between 
73 Nrn and 80 Nm (7,5 kgf m and 8,1 kgf m; 54 tbfft and 
59 Ibf ftl 
13, Fit the banjo bolt hydraulicfitting, ensuring new 
sealing washers arefmed. 
14. Ciipthe convoluted sealstothe central spacing 
tube and the support bracket, using tool number RH 
12272. 
15. Lfirhe rack unit higher at the pinion end and pour 
0,057 litre (0.1 Imp pt; 0.12 US ptl of approved 
lubricating oil (see Chapter D1 into the convoluted seal. 
16. Clipthe convoluted seal tothe pinion box casting, 
using tool number RH 12212. 

Rack and pinion unit-To dismantle (see fig. N2-14) 
Commence by following the instructions underthe 
heading, Replacement of convoluted seals, Operations 
1 to 7 inclusive. 
1. After draining the lubricating oil, placethe unit 
onto two Vee'shaped wooden blocks. 
Note Cover the wooden blockswith clean cloths to 

ensure complete cleanliness. 
2. Remove the remaining feed pipe. Discard the 
sealing washers. 
3. Unscrew the retaining boltsto release the rack 
slipper coverplate. Remove the coverplate, shirn(s1, 
paper gaskets, spring. and rackslipper. Rotate the rack 
bar to aid removal of the rack slipper. 
4. Unscrew the three setscrews. Then, release the 
pinion and valve housing assembly by gripping the 
pinion sptine, and with a turning movement tih the 
assembly, using thespiined shaft clear of the pinion 
housing. 
Note Do not remove the valve housing from the 

pinion at this stage. 
5. Release the end cap lock-nut. Unscrewthe end 
cap and discard the internal 'W ring. 
6. 'Using an appropriate sized wooden dowel, 
carefully pressthe end of the rackuntil the PTFE ring 
and oil seal appear atthe pinion box end ofthe unit 
7. Support the end of the rackwhilst continuing to 
withdraw itfrom the tube. Ensurethat the rack and 
tube do not make contact. It iseasy to damagethe 
internal surface of the tube and therefore care must be 
taken during this operation. A1~0,ensure that the PYFE 
bearing is not damaged during remova I past t he centre 
slot and pinion opening. 

Fig. N2-13 
1 
2 
3 

4 
5 
6 
7 
8 

9 

Removal of convoluted seals 
Ftuid feed pipework 
Convoluted seal 
Mounting foot 
'CS rings 
Blanking plug 
Centre tube 
Capscrew 
Centre block 
Shaped seat 

8. Inspect all components including the internal 
faces of the end caps, oil seals, and PTFE bearing 
carrier. Wash all metal parts in Genklene or an 
equivalent cleaning fluid. 

Pinion and valve housing assembly 
The pinion and valve housing assembly comprise the 
following main service items. Upper oil sea!$, PTFE 
sealing rings, lower oil seal, lower oil seal carrier '0' 
ring, paper joint washers, pbloadshims, and circlip. 
Note The upper oil seal is easily damaged by the 

splineon the valve. Therefore, it is important 
that when the valve housing is removedfrorn 
the pinion and valve assem bty. the splines on 
the valve are protected with clear adhesive tape. 

Also, dismantling and assembly of these 
twocomponentsshould not be carriedout more 
timesthan is absolutely necessary. 

Upper oil seal-To replace (see fig. N2-15) 
7. Carefully tift the housing offthe valve and pinion 
assembly, ensuring thstthe PTFE rings are not 
damaged. 
2. Remove the upperoil seal and80' ring from the 
housing, and discard. 
3. Fit a new upper '0' ring and oil seal ensuring that 
the sealing lip is pointing downwards {see inset}. 
4. Fit the spline covertool RH 9720 overthesplines 
andthen lower the housing down onto thevalve. 



Ensure that each PTFE ring enters the bore squarely 
with no pinching of the edges against the bore. 

PTFE sealing rings- T o replaee 
1. Carefully liftthe housing offthevalve unit. 
2. Cut intathe FTFE sealing ringswith a sharp 
instrument havingasmaller dimension than the width 
of the groove. Takecare notto damage the finely 
machined surfacesof the valve. Use 'Vee' shaped 
wooden blocks to support the end diameters during 
removal of the rings. 
3. Inspect the ring groovesof the vake pinion. 
4. Immerse the new PTFE rings in warm oil priorto 
fitting onto the appliator RH 91 17. Faitureto warm the 
rings before fitting could cause cracking. 
5. Placethe tool over the input shaft spline and 
adjust until the bottom edge ofthe tool corresponds 
with the upper edgeof the lowest PTFE ring groove. 
6. Slidea PTFE sealing ring into the groove. 
7. Adjust the tool to fit the remainder ofthe rings 
into their respective grooves. 
8. Remove the sleeve tool, then size the rings by 

Fig. N2-14 Pinion and valve housing removal 
1 Pinion and valve housing 
2 Thrust ball race shimis) 
3 Slipper cover plate 
4 ,. Rackcentring blanking plug 
5 End cap lock-nut 
6 Banjo bolt 

carefully pressing thetool RH911 8overthe ringsto 
reduce their diameter. 
9. Rtthe spline covertool RH9120 overthe valve 
splinesto prowetthe upper seal whilst assembling the 
pinion valve housing. 
10. Carefully assemble the pinion and valve housing. 

tower oii seal -To replace (see fig. NZ-1 51 
1. Carefully removethe housing off thevalve unit 
and remove the PTFE sealing rings. 
2. Removethe backing spring from insidethe lower 
lip seal. Then, remove the carrier and lower seal from 
the pinion. 
3. Press out the lower oi l seal from the carrier and 
discard the '0' ring. 
4. Inspectthe carrier for damage. 
5. Fit a new oil seat into the carrier, using tool RH 
9121. Ensure that the lip face of the seal is uppermost. 
Fitthe carrier ontothe pinion until it abuts the ball 
race, using tool RH 9117. 
6. Fit four new PlFE rings as described in, PTFE 
seaAng rings- To replace. 
7. Fita new'0' ringto the lipseat carrier. 
8. Fitthe splinecovertool RH 9120overthevatve 
splinesto protectthe upper seal whilst aesembiing the 
pinion andvalve housing. 
9. Carefutly assemble the pinion and vatve housing. 

Thrust ball race- To replace (see fig. N2-15) 
1. Removethe vatve housing, PTFE rings, lip seal, 
and carrier as described in, Lower oil seal -To replace 
(Operations 1 to 4 inclusive). 
2. Remove the upper half of the ball race. 
3. Remove the circlip from beneath the lower race. 
4. Remove the balls and Lower race. 
5. Examine all components and replace as 
necessary. 
6. Replace the lower race complete with balls and 
hold in position by frtting the circlip. 
7. Lubricate the ballswith approved steering fluid 
(see Chapter D), and fit the upper half of the bll race. 
8. Completethe assembly procedure asdescribed 
in. Lower oil seal -To replace (Dperations5to 9 
inclusive). 
Note When the pinion and valve housing assembfy is 

f i e d  to the steering rack. the shim pack 
between the pinion box casting and thevatve 
housing must be adjusted to give thecorrect 
pre-load to the ball race assembly, if any of the 
following components have been renewed. 

Pinion and valve housing. pinion and valve, 
ball races, or lower seal carrier. 

Thrust ball race assembly pre-load- To set 
The pre-load must beadjusted with the rack bar 
removed from the pinion box and tube assembly. 
1. Assemblethe pinion and valve housing assembly 
to the pinion box and assess thethickness of the shim 
pack required, i.e. gap between valve housing and 
pinion boxcasting. 
2. Produce a shim pack 0,25 mm (0.010 in} thicker 
than the dimension assessed in Operation 1. Place a 



paper gasket at each end of this shim pack. 
3. Position the shim pack between thevalve housing 
and pinion box and fit the three retaining setscrews. 
Note It is important to tighten these setscrews slowly 

andevenly,wtriIst rotating the pinion, to ensure 
thatthe ball race is not over pre-loaded. 

4. Before torquetightening the three setscrews, the 
torque required to rotate the pinion to overcome seak 
drag should be measured and recorded.This should 
be between 0 , s  Mm and 028  Nm (0,006 kgf m and 
0,028 kgf m; 0.50 Ibf in and 2.50 Ibf in). 
5. Carefully torque tig hten the three setscrewsto 
between 20 Nm and 25 Nm (2,f kgf m and2,5 kgf m; 
15Ibffiand 18Ibfftl. 

lnitialty, thethree setscrewsshould beable to be 
fully torque tightened without any increaseoccurring 
in thetorque required to rotatethe pinion.This initial 
tightening will compress the paper gaskets. 
6. Theshimpackshouldnowbeprogressively 
reduced in thickness. until the torque required to rotate 
the pinion (with thesetscrewstorque tightened) is 
between 0,11 Mm and 028 Nm (0,011 kgf m and 0,028 
kgf m; 1.0 Ibf in and2.5 Ibf inlabovetheseal drag 
measured in Operation 4. 

Rack and pinion unit-To replace oil seats and bearing 
rings (see figs. N2-17and N2-18) 
It is important thatthe pinion and valve housing 
assembly has been overhauled andtheassociated 
thrust ball mce has been correctly shimmed before 
fitting the rackto thetube assembly. 

Remwe the pinion and valve housing assembly 
as described in, Rackand pinion unit-Todismantle. 
Ensure thatthisassembly staystogether. Remove it 
by pulling on the splined inputshaft. Iftbevalve 
housing is allowed to slide up overthe splinsd shaft, 
the upper and lower oil seals may be damaged. 

There are three seais on each end of the rack bar. 
lil Wiper seal- Narrow black ring seal with a 

sharp outerdiameter. Mote which way it is 
Wed before removing (if necessary). 

(ii) Bearing ring- Broad white FTFE ring with a 
scarf joint. 

(iii) Piston seal - Btack lip seal without an 
energising spring. 

f hewiper seals and bearing rings are fitted tothe 
rack bar before it is fitted to the pinion boxand tube 
assembly. 

The piston seals are fitted tothe rack barafter i t  
has been assembled into the pinion box and tube 
assembly. 
1. Grip the rack barfirmly in a padded vice. Remove 
the bearing ringsand piston seals from both ends. 
2. Examinethe wiper seals for damage. If damage is 
apparent, using a suitable punch and hammer, remove 
the retaining piqjrorn the floating piston assembly. 
Discard the pin and piston assembly. 
3. To remove the fixed bearing ring carrier from the 
opposite end of the rack bar, secure tool RH 1221 3 in a 
vice and position the bearing ring carrier into the tool. 
Usingasoft headed mallet, drivethe rack bar out of 
the bearing ring carrier. Discard the carrierand seal. 

Rg. N2-15 Pinion and valve unit 
1 Valve housing 
2 Spline 
3 Lip-type oil seal (upper) 
4 '0' ring (top cap) 
5 '0' ring (oil seat) 
6 Vake 
7 PTFE rings(4) 
8 Lower oil sealprrier 
9 Circlip 

10 Torsion bar 
7 1  Pinion 
12 Thrust ball race 
13 Lower oil seal 
14 Pre-load shim(s1 

Inset Upper sealing arrangement 

4. Fit a newfloating piston assembly, complete with 
wiper seal, to the rack bar. Secure in position with a 
new retaining pin. Takecaretodrive the pin in 
squarely, so that it passes cleanlythrough the hole in 
the opposite side. 
5. Fit a newwiper seal to the fixed bearing ring 
carrier end of the rack bar, ensuring that thesharp 
edgeof the seat faces in towardsthe centreof the rack 
bar. 
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6. Fit a new bearing carrier, taking care to ensure 
that it goes on squarely and abuts the shoulder on the 
rack bar. 
7. Fit new scarFjointed PTfE rack bearings into their 
respective grooves at each end of the rack. 
8. Gently press each scalf joint together. Ensure that 
each gap has an initial (nominal) measurement of 
2,03 mm (0.080 in). 

If a smaller gap isobserved, cut oneend,of the 
scarf joint until the gap is correct. 
9. Using sizing tools [in thefotlowing order) RH 91 14, 
RH 91 13, and RH 9'172, progressively reduce the 
diameter of the PTFE bearings.unti l they are a sliding 
fit in the racktub. 

At this stage ensure thatthe gap atthescarf joint 
has not gone belowa minimum of 0,25 mm (0.0'10 in). 
Also, ensure that it is positioned so as notto come into 
contact with the edges of the centre slot, etc., when the 
rack is assembled. 

Fig. NZ-16 
1 
2 
3 
4. 
5 

. 6  
7 
8 .. 
9 

Anti-joggle valve 
High pressure fluid 
Spline 
Anti-joggle valve 
Pinion valve housing 
Valve housing casting 
Spring 
Flap valve 
Adapter 
Pipe union 

Remove any bumfrom the slot. Wipe the area 
clean before assembly. 

Anti-jogglevalve (see fig. NZ-1 6) 
1. With the steering dismantled remove the anti- 
joggle valve. 
2. Checkthatthe spring and flap are functioning 
correctly by pressing a probe carefully onto the top of 
the flap. Ensure that adequ~te compression of the 
assembly occurs and the flapseats correctly. 
3. Wash outtheassembly in Genktene or an 
equivalent cleaning solution. Dry using a controlled jet 
of; dry pressurized air into the male threaded end of the 
unitonty. 
4. Fit blanking plugs into each end of theadapter. 

Pipe union 
If the alive which forms the seating of the pipe union is 
found to be damaged itwill be necessawto remove 
the pinionvalve housing before it can be renewed. It 
must be emphasized that cleanliness must be 
obsewed when carrying outthis procedure. 

Rackand pinion unit-To assembfe (see fig. N2-f 9) 
1. Remove the rack bar from the vice and replace it 
with the pinion box and tu be assembly. Clamp the 
tube horizontally in the vice with thevalve housing 
mounting face uppermost and the rack slipper hole 
facing towards the operator. 
2. From the pinion box end (smooth boreend) of the 
tube, push the rack bar into itscentral position. Ensure 
that the centralizing hole is in the middle of-the rack 
dipper hole. 
3. Assemble the valve and pinion assembly 
(complete with shim pack, &C.) 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 shorttubefor right-hand drive cars, 
and the long tube for left-hand drive cars. 
4. Fit the three setscrews and lightly screw down. Do 
not torque tig hten atthis stage. 

The torque required to rotatethe valve should not 
exceed 0,9 Nm (0,W kgf m; 8 Ibfin). I f  it does exceed 
this figure, the rack PTFE bearing rings could be 
incorrectly sized. Withdrawthe rack bar and using 
tools (in thefollowing order) RH 91 14, RH 91 13, and 
RH 91 12, progressively reduce the diameter of the 
P I E  bearings. 
5. Torque tighten the three retaining setscrews to 
between 20 N m and 25 Nm (2,O kgf m and 2.5 kgf m; 15 
Ibf ft  and 18 lbf ft) whilst rotating the pinion, to ensure 
thatthe pinion pre-load is stillcorrect. 
6- fit the rack bar piston seals to each end of the rack 
using pushertool RH 1221 4. 

When fitting theseal to the Long end tube, ensure 
that the seal is not damaged by the threaded bare. 

Ensure each seal seats correctly in its location 
groove. 
7. Fit the rack slipper (without the spring) and then fit 
the centre blockto the rack. 
8. Fit theslipper cover platewith a shimpack, 
including a paper gasket at ei tbend. ~ i s u r e  thatthe 



shim packis thickenough to produce between 1 mm 
and 2 mm 10.040 in and 0.080in) radial free play of the 
centre block in the racktube. 
9. Progressively reduce the thickness of the shim 
pack until zero free play is achieved, with the rack in 
the central position and the pinion housing retaining 
setscrews torque tightened. 

Addone extra0,05 mm (0.002 in) shim totheshim 
pack and insertthe spring into the rack slipper. Torque 
tighten the slipper cover plate retaining setscrewsto 
between 20 Nm and 25 Nm (2.0 kgf m and 2.5 kgf m; 
15lbffiand 18lbfftL 

Thetorque required to rotatethe valveshould 
now be between 1.13 Nrn and 1,69 Nm (0.12 kgf m and 
0,17 kgf m; 10 Ibf in and 15 Ibf in), withthe rack in the 
central position. 
10. Fitthecentring plug RH 12'123. 
1 I .  fit new convoluted seals as described in, 
Replacement of convoluted seals, Operations 8 to 16 
inclusive. Priorto Operation 13,ftthe long oil pipeto 
the valve housing and torquetighten the retaining nut 
to between 23 Nm and 27 Nm (2,4 kgf m and 2,7 kgf m; 
17 Ibfftand20 Ibfft). 
12. Screwthe lock-nut ontothethreaded end of the 
rack tu be and then clean the threads and prime with 
Lodite primer. 
13. Fit a new'0' ring into thegroove intheend cap. 
14. Commence to screw the end cap onto the tube. 
After 2 or 3 cornpitzteturns, apply a ring of Loaite 542 
to the nextthreethreads. Then.continue toscrew on 
the end cap until it abutsthe end ofthe tube. 
Note Ensure when carn/ing outthis operation thatthe 

'0' ring is not displaced- 
15. Fitthe short oil pipetothevalve housing and 
unscrewthe end cap upto onecomplete turn, until it 
lines up with the banjo fitting on the oil pipe. 
16. Tighten the tock-nutto beween 47 Nm and 54 Nrn 
14,8 kgf m and 5,5 kgf m; 35 tbfftand40 Ibffi), using 
tool 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 I bf ft and 20 Ibf h). 

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 Ibf ftand 
30 I bf fr). 
18. The unit is now ready forfitting to the car, but do 
not remove the centring plug at this stage. 

Rack and pinion unit -To +it to the sub-frame 
'I. Position and hold the steering wheel in its central 
position. Careful lyfitthe pinion box spline into the 
lower linkage coupting and support the unit in 
position. Fingertighten the pinch bolt. 
2. Fit the rack and pinion unit to the sub-frame using 
the  setscrews and washers. Torque tighten the 
setscrews to between 57 Nm and 61 Nm (5,8 kgf m and 
6.2 kgf m; 42 Ibf ft and45 Ibf ft). using tools RH 12124 
and RH 121 25. 
3. Align the inner ball joint bracket and the steering 
rack unit centre blockseal (seefig. N2-20). 

AssemMy af free end components 
Rack bar 
Wiper seal 
PTFE seal 
Blanking plug 
-Blanking plug '0' ring 
Tube '0' ring 
Oil seal 
Bearing carrier 

Fig. N2-18 
1 
2 
3 
4 
5 
6 
7 
8 

Assembly of pinion box end components 
Floating piston assembly 
Wiper seal 
Retaining pin 
Lock-nut 
PTFE seal 
Oil seal 
End cap '0' ring 
End cap 
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4. Fitthenewtab-washer and fingertighten the 
setscrews. Remove the centring plug RH 121 23 and fR 
the blanking plug and washer.Torque tighten the plug 

Fig. NZ-l9 Pinion mwll adjustment 
1 Coverplate 
2 Rack stipper 
3 Spring 
4 Blanking plug 
5 Shimls) 
6 Pinion 

Fig. M2-20 Inner ball joint bracket in position 
1 Bracket 
2 Tab-washer 
3 Centre block seal 
4 Castellated nut and split pin 

tobsnNeen7Nmandtl Nm{0,7kgfmandl,t kgfrn: 
SIbfftand8IMft). 
5. Torquetighten the inner ball joint bracket 
setscrewsto between 38 Nm and 40 Nrn (3.9 kgf m and 
4,l kgf m; 281Mftand 30 Ibfftl. Ensurethatrheoil seal 
is not displaced. Lock the tab-washer to the setscrews, 
avoiding any impact to the unit. 
6. On can not fitted with a 'one-piece' lower linkage, 
slacken thespline adjustment bolt and setthe lower 
linkage coupling to the rack pinion, by lining up the 
shoulder of the lower yoke with thetop of the pinion 
shaft (see fig. N5-6, A). Then, check for clearance 
between the lower coupling shaftand 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 contactthe universal joint 
spider. 

On a r s  fitted with a 'owiecs* lower linkage, set 
the lower linkage coupling to the rack pinion using 
tool RH 12122, as shown in figure N5-7. 
7. Torquetighten the lower pinch bolt(s1and 
castellated nutk) to the figures quoted in Section NB. 
utilizing the torque allowance to allow the fiming and 
securing of the new split pin(s}. 
8. Connect the pipework from the pumpand oil 
cooler to the pinion box, ensuring the union joints are 
wiped clean before Mting. Torque tighten in 
accordancewith the figures quoted in Section N8. 
Note Correct routing of the pipework is essential. 
9. Fitthe gearchange fuse (fuseA6onfuse panel F2 
on the main fuseboard). 
10. Connectthe battery. 



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



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. 

Fig. N3-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

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 
1 
2 
3 
4 
5 
6 
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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 
1 
2 
3 
4 
5 
6 
7 
8 

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 
1 
2 
3 
4 
5 
6 
7 

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. 

. . 
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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 
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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. 
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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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Chapter P 

Torque tightening figures 

Contents Sections 
Roll,eRoyoe Bentley 
Silm Silver Comiche Camidhe .ll Eight Mulsanne Turbo d Continental 
Spirit Spur 

Contents and issue record 
sheet P1 P1 P I  P1 P1 Pt P1 P1 

Standard torque tightening 
figures P2 P2 P2 P2 P2 P2 P2 F2 



Issue record sheet 
The dates quoted below refer to the issue date d individual pages within this chapter. 

Seetions I PI I PZ. j 1 1 I 1 I I 
I I Page NG. I 1 



Section P2 

f 

Standard torque tightening figures 

Tighten all setscrews,full nuts. and haf nuts to the Half nut 
figures given in the tables, except those components 
listed in the special torque tightening section within 
each Chapter. 

Setscrews shou td be tightened to the figures 
quoted for full or castellated nuts. 

Plated parts should have all burrs.and foreign 
matter (e.g. grit, grease, and paint) removed from the 
abutment faces of the nuts. setscrews, washers, and 
components to ensure that the correct torque 
tightening figures are obtained. 

The threads and abutment faces of non-plated 
pam should be smeared with engine oil before being 
fitted. 

All unified nuts having an identification groove 
on one end, are to be fitted with the groove end away 
from the mating face. 

Cerkain items should not be toque tightened 
and f hese are as fellows. 

Metric - Full nut 

Size 

2 B.A. 
lh in dia UNF 
?h6 in A/F 
#sin dia UNF 
H in AIF 
% in dia UNF 
9 5 6  in AIF 
%6 in dia UNF 
H in and 
11/16 in N F  
1h in dia UNF 
36 in NF 
54 in dia UNF 
'h in AIF 

1. Nuts which are locked by riveting 
2. Wood screws 
3. Hub assembly retaining nuts {front and rear) 
4. All threads lessthan 2 B.A. (except items listed in 
the special torque tightening sections) 

Nrn 

3 4  
7-9 

18-20 

30-33 

4548 

65-70 

99-105 

kgf m 1 lbfft 

Components used during manufacture of the 
vehicle have different thread formations (Metric, UNF. 
UNC, etc.). Therefore. when fitting nuts, bolts, and 
setscrews it is important to ensure that the correct 
type and size of thread formation is used. 

0,344 
0,7-0.9 

1,8-2,O 

3.0-3,4 

4,649 

6,7-7.1 

10.1-10.7 

30-36 Ibf in 
5-7 

13-15 

22-25 

33-36 

43-52 

73-78 

Full nut 

lbf ft 

8-1 0 
20-22 
41 -44 

Size 

M6 
M8 
M10 

Size Nm 

M12 
M16 

f 

Nm , 

11-13 
28-29 

kgf m 

1,2-1,3 
2.8-3.0 

kgf m F tbf ft 

70-73 
177-1 84 

56-59 
95-98 
240-249 

2 B.A. 1 6-6.5 

5,7-6.0 
9,7-10,O 
24,5-25,4 

0,6-0,7 48-60 tbf in 
8-1 0 

16-18 

29-32 

42-45 

60-65 

185-90 

WindiaUNF 
7/16 in AIF 
V16 in dia UNF 
lh in #F 
% in dia UNF 
VmiinAIF 
'h6 in dia UNF 
% in and 11/16 

in A/F 
'h in dia UN F 
V4 in A/F 
%indiaUNF 

, 7hinNf  

11-13 

22-24 

3943 

57-61 

82-88 

116-122 

l ,2-7,4 

2.2-2,4 

4.0-4,0 

5,8-6,2 

8.3-8,9 

11,6-12.4 
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Section Q2 

Exhaust gas poisoning and First aid 

Danger - Exhaust gas 
tnhaling exhaust gas is dangerous. 

If it is necessaryto run the engine inside a building, 
always ensure that the exhaust gas is suitably piped 
to the outside. 

Rrst aid -Bums 
Before commencing work on the exhaust always 
ensure that the system is not hot. 

tn the event of a skin burn. cold clean water should 
be run over the affected area and if necessary, a dry 
dressing temparariky applied. 

A medical centre or doctor should be consulted 
as soon as possible after administeringthis emergency 
treatment. 



Section Q3 

-F' 

Exhaust manifolds 

Exhaust manifolds - f o remove (see fig. (13-7 ) 
Cars other than Bentley Turbo R 
1. Disconnect the battery and ensure that the usual 
workshop safety precautions are carried out. 
2. Support the downtake pipes just forward of the 
front silencer. 
3. Remove The clamps from around the downtake to 
manifold joint on both 'A' and 'B' bank. Free both 
joints. 
4. Detach the air injection pipes (if fitted) from both 
manifolds. 

Blank off the pipes to prevent the ingress of dirt. 
5. Remove the setscrews and distance pieces securing 
the manifolds to the cylinder heads after first 
bending back the tabs of the lock-plates. Withdraw 
the manifolds, then remove and discard the lock- 
plates. 
6. Discard the gaskets fitted between the manifolds 
and the cylinder heads. 
7. Blank off the ports in the cylinder heads to prevent 
the ingress of dirt and other foreign matter. 

Exhaust manifolds - To inspect 
1 . Using medium grade emery cloth. lightly dress the 
manifold to downtake pipe joint. 
2. Remove any scale on the manifold {to cylinder 
head) joint faces. 
3. Check for distortion of the manifold (to cylinder 
head) joint faces using a straight edge. 
4. Minor distortions can be corrected by rubbing the 
manifold joint faces across the cutting surface of 
medium grade emery cloth. The emery cloth should be 
secured to a surFace table. 
Note It is important that the manifold (to cylinder head) 

joint faces are flat, clean, and square. 

Exhaust manifolds - To f it  
To fit the manifolds reverse the procedure given for their 
removal. noting the following. 
1. Ensure that all joint faces are free from scale and 
emery dust before assembly. 
2. Lubricate all joint threads to ensure that the threads 
do not bind. 
3. Smearthe spherical seating faces and the grooves 
in the spherical clamps with either graphite lubricant 
or an assembly compound to assist in correct 
alignment. 
4. Ensure that new lock-plates are fitted to the 
manifold securing setscrews. 
5. All nuts and bolts should be torque tightened to 
the figures quoted in Section Q6 and Chapter P. 
Manifold setscrews must be tightened evenly, starting 
at the centre and working outwards {i.e. from side to 
side). 
6. After the engine has run sufficiently to reach normal 

Fig. Q3-1 '8' bank exhaust manifold 
Cars other than Bentley Turbo R 

1 Elongated hole - 
2 Location hole 
3 Exhaust clamp 
4 Engine oil dipstick 

operating temperature. the manifold setscrews and 
spherical joint clamp nuts should be checked and if 
necessary, again tightened to the figures quoted in 
Section (16 and Chapter P. 
7. Ensure that the tabs of the manifold lock-plates are 
bent over. 
8. If the exhaust manifold studs have to be repiaced. 
refer to Section 06. 

Exhaust manifolds -To remove (see fig. Q3-2) 
Bentley Turbo R - Rior to 1989 model year 
1. Disconnect the battery and ensure that the usual 
workshop safety precautions are carried out. 
2. Support the downtake pipe just forward of the front 
silencers. 

TSD 4700 
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Rg. Q3-2 'A' bank exhaust manifold 
Bentley Turbo R - Prior to 1989 model year 

1 Manifold setscrew lock-plate 
2 Connecting pipe clamp 
3 Wastegate assembly 
4 Turbocharger assembly 

Fig. 03-3 One piece exhaust manifold - 'A' bank 
Bentley Turbo R - 1989 modet year 

Fig. Q34 Split type exhaust manifold - 'A' bank 
Bentley Turbo R - 1989 model year 

3. Remove the clamps from the exhaust manifolds, 
securing the connecting pipe between 'A' and 'B' banks. 
Free the joints and remove the pipe. 
4. Remove the nuts securing the turbocharger 
assembly to 'A' bank manifold. Coiled the washers and 
then remove the turbocharger assembly. Take care not to 
damage the machined faces between the turbocharger 
and manifold. 
5. Remwe the wastegate assembly from 'A' bank 
manifold (sw fig. 03-21, Discard the '0' ring. 
6. Remove the setscrew securing the tie bar between 
'A' bank manifold and the exhaust downtake pipe. 
7. Remove the setscrews and distance pieces securing 
the manifolds to the cylinder heads after first bending 
back the tabs of the lock-plates. Withdraw the 
manifolds. then remove and discard the lock-plates. 
8. Discard the gaskets fitted between the manifolds 
and the cylinder heads. 
9. Blank off the ports in the cylinder heads to prevent 
the ingress of dirt and other foreign matter. 

Bentley f urbo R - 1989 model year 
One piece manifold {see fig. 03-31 
1. Carry out Operations 1 to 5 (inclusive) as described 
for Turbo R cars prior to 1989 model year. 
2. Detach the air injection pipes (if fitted) from both 
manifolds. 
3. Remove the clamp securing the turbocharger by- 
pass pipe to the warm-up catalytic converter/front pipe 
asembly. 
4. Remwe the clamp securing the turbocharger by- 
pass pipe to the turbocharger end of the manifold. Free 
the joint and remove the pipe. Collect the seating ring 
from the rear joint. 
5. Carry out Operations 7 to 9 (inclusive) as described 
for Turbo R cars prior to 1 989 model year. 

Bentley Turbo R - 1989 model year 
Split type manifold (see fig. Q3-4) 
1. Carry out Operations 1 and 2 as described for 
Turbo R cars prior to 1989 model year. 
2. Detach the air injection pipes {if fitted) from both 
manifolds. 
3. Remove the nuts securing 'A' bank manifold to the 
turbochargerlwastegate mounting. 
4. Carry out Operations 7 to 9 inclusive as described 
for Turbo R cars prior to 1989 model year. 
5. Discard the seating ring f i e d  between 'A' bank 
manifold and the turbocharger/wastegate mounting. 

Exhaust manifolds - To inspect 
1. Using medium grade emery cloth, lightly dress the 
manifold to connecting pipe joint faces. 
2. Remove any scale on the manifolds (to cylinder 
head) joint faces. 
3. Check for distortion of the manifold (to cylinder 
head) joint faces using a straight edge. 
4. Minor distortions can be corrected by rubbing the 
manifold joint faces across the cutting surface of 
medium grade emery cloth. The emery cloth should be 
secured to a surface table. 
Note It is important that the manifold (to cylinder head} 

joint faces are flat, clean, and square. 



Exhaust manifolds -To fit 
To fit .the manifolds. reverse the procedure given for 
their remova5 noting the following. 
1. Ensure that all joint faces are free from scale and 
emery dust before assembly. 
2. Smear the spherical seating faces and the grooves 
in the spherical clamps with either graphite lubricant or 
an assembly compound. This will assist in correct 
alignment. 
3. All machined faces should be checked for flatness. 
Important Under no circumstances should exhaust 

sealant (Firegum, etc.) be used between the 
exhaust manifolds and the turbocharger 
assembly. 

4. Ensure that a new '0' ring is fitted to the wastegate 
assembly. 
5. Ensure that a new sealing ring is f i e d  between 'A' 
bank split type manifold and the turbocharger1 
wastegate mounting. 
6. Ensure that new lock-plates are fitted to the 
manifold securing setscrews. 
7. AH nuts and bolts should be torque tightened to the 
figures quoted in Section Q6 and Chapter P. Manifold 
setscrews must be tightened evenly, starting at the 
centre and working outwards (i.e. from side to side). 
8. After the engine has been run sufficiently to  reach 
normal operating temperature and has been allowed to 
cool, the manifold setscrews and spherical joint clamp 
bolts should be checked for tightness. If necessary, 
torque tighten to the figures quoted in Section Q6 and 
Chapter P. 
9. Ensure that the tabs of the manifold lock-plates are 
bent over. 
10. If the turbocharger assembly mounting studs, or 
exhaust manifold studs. have to be replaced. refer to 
Section Q6. 

TSD 4700 
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Section Q4 

Exhaust pipes and silencers 
Cars other than those incorporating a catal)rfi'c mnverfer 

Introduction 1. Drive the car onto a ramp. 
The exhaust system which is mounted beneath the 2. Disconnect the battery and ensure that the usual 
right-hand side of the car compriseslwin pipes and ~ b b h o p  safety precautions are carried out. 
silencers. 3. Raise the ramp. 

On cars atherthan Bentley Turbo R. the system 
terminates with a single pipe from the rear silencer (see Tailpipe 
fig. Q4-1). 4. Unscrew the worm drive clip securing the tail pipe 

On Bentley Turbo R cars, twin pipes exit from the finisher tothe exhaust and withdraw the finisher. 
rear silencer (see fig. Q4-2). 

EKhaust pipes and silencers - To remove Rear silencer assembly 
The exhaust system comprises a number of individual 5. h t e  the exhaust system joints fonrvard of the 
sections. These sections can be removed and replaced final drive assembly. 
without the necessity of having to disturb the complete 6- Remove the nuts from the 'U' clamps, collect the 
system. washers and clamping plates. Withdraw the 'U' bolts. 

Fig. Q4-l Exhaust system Cars other than Bentley Turb0.R Inset B 1989 model year running change 
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7. Temporarily support the weight of the rear silencer 
assembly. 
8. Disconnect the rear silencer assembly from the 
rubber hangers. 
9. Remove the temporary support, twist the rear 
silencer assembly to 'break' the joint seals, then 
withdraw the assembly. 

.Front silencer assembly 
10. Ensure that the weight of the front silencer 
assembly is temporarily supported. 
1 1. Remove the nut(s) from the exhaust clamp($) 
forward of the front silencer assembly. Collect the 
washer(s) and bolt(s), then free the clamp@). 
7 2. Discard the temporary support and withdraw the 
front silencer assembly. unhooking it from the rubber 
hangers. Colleer the sealing ring(s) from the joint(s) as 
the silencer assembly is withdrawn. 

Downtake pipes 
Cars other than Bentley f urbo R 
13. Ensure that the weight of the downrake pipes is 

temporarily supporied. 
14. Lbcate the downtake pipe to exhaust manifold 
joints. Remove the nuts from the joint clamps. 
15. Discard the temporary supports and withdraw the 
downtake pipes. 

Downtake pipe 
Bentley Turbo R - Prior to  1 989 model year 
13. Ensure that the weight of the downtake pipe is 
temporarily supported. 
14- Removethe nutssecuring theexhausttothe rearof 
the engine. utilizing two tie bars. Remove the botts and 
collea the washers. 
1 5. Locate the downtake pipe joint beneath 'A' bank 
exhaust manifold. Remove the setscrews securing the 
outer half of the clamp. Collect the washers and free the 
c!amp. 
? 6. Remwe the T bok clamp connecting the exhaust 
downtake to the flexible bellows. 
17. Discard the support and withdraw the downtake 

fig. 04-2 Exhaust system Bentley Turbo R - Prior to 1989 model year 



Collector box and pipe assembly 
Bentley Turbo R - 1989 model year 
1 3. Ensure that the weight of the pipe assembly is 
temporarily supported. - 

14. Remove the nut from the exhaust damp beneath 
'A' bank exhaust manifold. Collect the washer and bolt, 
then free the clamp. 
1 5. Discard the temporary support and withdraw the 
pipe assembly. Collect the sealing ring ftom the joint as 
the assembly is withdrawn. 

Warm-up catalytic converter/front pipe assembly 
Bentley Turbo R - 1 989 model year . 

Remove the warm-up catalytic converterlfront pipe 
assembly as described in TSD 4737 Engine 
Management Systems. 

Exhaust pipes and silencers - To fit 
To assemble. reverse the procedure given for removal, 
noting thefollowing. 

Prior to assembly 
1. Ensure that the sliding joints are a g d  f% in their 
respective stub pipes to allow for adjustment. 
2. All seating rings and pipes must be thoroughly 
clean and free from scale. If necessary, these can be 
lightly dressed with fine emery cloth. 
3. To ensure free movement of the joints for correct 
alignment of the components when assembling. the pipe 
flares and groaves in the joint clamps should be lightly 
smeared with either a graphite lubricant or Neversee2 
assembly compound. 
4. Apply Neverseez assembly compound to all clamp 
bolt threads before assembly. 
5. Any rubber hangers showing signs of wear, etc., 
shou td be replaced. 

Upon aswmbly 
1. The parts should be loosely assembled and then 
manoeuvred to give the best alignment (free from 
possible fouls), before the joints are tightened. 

Fig. Q4-3 Exhaust system Bentley f urbo R-  1989 model year Inset B Running change 
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Fig. 04-4 Exhaust mount offset 
A 6 mm (0.236 in) 
B Front of car 

2. When setting clearances, ensure that the mounts 
are set 6 mm (0.236 in) foward of the mounting bracket 
to allow for expansion of the system (see fig. 04-41. 
3. Ensure that the taiipipe and finisher do not foul on 
the rear body moulding. 
4. When the pipe runs are satisfactory, apply a sealant 
such as tlolts Firegum into the ends of all straight tube 
joints. Ensure that the slots down the sides of the pipes 
are covered. Holts Firegum can also be smeared on the 
inside of the sliding joints. 
5. The ctamps on the sliding joints should be 
positioned so that the opening in the clamp is opposite 
tothe slot in the pipe. 
6. Torque tighten the Hymatic spherical clamps (with 
the clamp bolts in the vertical position) to the figures 
quoted in Section Q6. 
7. Set the tailpipe finisher 60 mm (2.364 in) in from 
the outer edge of the bumper {see fig. Q4-51. 

Fig. Q4-5 Tailpipe finisher setting 
A 60 mm (2.364 in) 



Section Q5 

Exhaust pipes, silencers, and grass-fire shields 
C m  incorporating a catalytic converfer 

tntroduction Grass-fire shields - To remove and fit 
The exhaust system which is mounted beneath the 1. On cars conforming to a Japanese s ~ i c a i i o n ,  start 
right-hand side of the car. comprises twin pipes, by removing the grass-fire shield forward of the rear 
catalytic converter(s1, and rear silencer. silencer assembly. Then. work outwards, forwards, and 

Note Refer to TSD 4737 Engine Management Systems 
for additional information relating to the Exhaust 
Emission Control System. 

Cars mnforrning to a Japanese spci'fikation, have 
grass-fire shields fitted beneath the majority of the 
exhaust system as shown in figures Q5-1 and Q5-2. 

Cars other than those conforming to a Japanese 
specfiation, have a grass-fire shield fitted beneath the 
catalytic converter only, as shown in figure#-3. 

rearwards. 
2. On mrs other than those wnfomring to a Japanese 
specification, remove the grass-fire shield fitted beneath 
the mtalytic converter. 
3. Check that the shields are in good condition and 
that no breaks or cracks have owurred in the mesh. 

If damage to a shield has occurred, the shield must 
be discarded and a new one fitted. 
4. Replace the shields by reversing the procedure for 
removal. noting the following. 

Fig. Q5-1 Exhaust system and grass-fire shields Naturally aspirated cars conforming to a Japanese specification 



5. Refer to figures Q5-1 and Q5-2 for cars conforming 
to a Japanese specification. 
6. Refer to figures 05-3 and 0.5-4 for cars other than 
those conforming to a Japanese specification. 

Exhaust pipes and silencers -To remove 
The exhaust system comprises of a number of individual 
sections. These sections can be removed and replaced 
without the necessity of having to diwurb the complete 
system. 
1.  Drive the car onto a ramp. 
2. Disconnect the battery and ensure that the usual 
workshop safety precautions are carried out. 
3. Raise the ramp. 

final drive assembly. 
6. Remove the nuts from the 'U' clamps, collect the 
washers and clamping plates. Withdraw the 'U' bolts. 
7. Temporarily support the weight of the rear silencer 
assembly. 
8. Disconnect the rear silencer assembly from the 
rubber hangers. 
9. Remove the temporary support, twist the rear 
silencer assembly to 'break' the joint seals. then 
withdraw the assembly. 

Intermediate pipes 
10. Ensure that the weight of the catalytic converter{$) 
is supported. 
1 1. Temporarily support the weight of the intermediate 
pipe assembly. 
1 2. Rernwe the nut from the exhaust clamp rearward 
of the catalytic canvemer. Collect the washer and bolt, 
then free the clamp. 
13. Discard the temporary support and withdraw the 

Tailpipe finisherb) 
4. Unscrew the worm drive clip securing the tailpipe 
finishet to the exhaust and withdraw the finisher. 

Rear silencer assembly 
5. Locate the exhaust system joints forward of the 

Fig. Q5-2 Exhaust system and grass-fire shields 1989 model year -Turbocharged cars conforming to a Japanese 
specification Inset B Running change 
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intermediate pipe assembly, unhwking it from the 
rubber hangers. Collect the sealing ring from the joint as 
the pipe assembly is withdrawn. 

Label the sealing ring for identification purposes. 

Catalytic wnverter(s) 
Remove the catalytic converter(s1 as described in TSD 
4737 Engine Management Systems. 

Downtake pipes 
Natumtly aspimted cars 
14. Ensure that the weight of the downtake pipes is 
temporarily supported. 
1 5. Remove the clamp securing the exhaust gas 
recirculation (EGRI pipe (if fitted) to 'B' bank downtake. 
16. Locate the downtake pipe to exhaust manifold 
joints. Remove the nuts from the joint clamps. 
1 7. Discard the temporary supports and withdraw the 
downtake pipes. 

Collector box and pipe assembly 
Bentley Turbo R - 1989 model year 
14. Ensure that the weight of the pipe assembly is 
temporarily supparted. 

15.  Remove the nut from the exhaust clamp beneath 
'A' bank exhaust manifold. Collect the washer and bolt. 
then free the clamp. 
16. Discard the temporary support and withdraw the 
pipe assembly. Collect the sealing rings from the joints 
as the assembly is withdrawn. 

Warm-up catalytic converter 
Bentley Turbo R - 1989 model year 
Remove the warm-up catalytic converter as described in 
TSD 4737 Engine Management Systems. 

Exhaust pipes and silencers - To frt 
To assemble. reverse the procedure given for removal, 
noting the following. 

Prior to assembly 
1. Ensure that the sliding joints are a good fit in their 
respective stub pipes to allow for adjustment. 
2. All sealing rings and pipes must be thoroughly 
clean and free from scale. If necessary, these can be 
tightly dressed with fine emery cloth. 

Fig. Q5-3 Exhaust system and gmss-fire shield Naturally aspirated cars other than those conforming to a Japanese 
specification 
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Fig. Q54 Exhaust system 1989 model year-Turbocharged cars otherthan those conforming to a Japanese 
specification Inset B Running change 

3. To ensure free movement of the joints for correct 
alignment of the components when assembling, the pipe 
flares and grooves in the joint clamps should be lightly 
smeared with either a graphite lubricant or Neverseez 
assembly compound. 
4. Apply graphite lubricant or Neversee2 to all clamp 
bolt threads before assembly. 
5- Any rubber hangers showing signs of wear, etc., 
should be replaced. 

Upon assembly 
1 .  The parts should be loosely assembled and then 
manoeuvred to  give the best alignment (free from 
possible fouls), before the joints are tightened, 
2. When setting clearances, ensure that the mounts 
are set 6 mm (0.23.6 in) forward of the mounting bracket 
to allow for expansion of the system (see fig- 04-41. 
3. Ensure that the tailpipe and finisher do not foul on 
the rear body moulding. 

4. When the pipe runs are satisfactory, apply a sealant 
such as Halts Firegum into the ends of all straight tube 
joints. Ensure that the slots down the sides of the pipes 
are covered- 

Holts Firegum can also be smeared on the inside of 
the sliding joints. 
5. Torque tighten the Hymatic spherical clamps (with 
the clamp bolt in the vertical position) to the figures 
quoted in Section Q6. 
6. Set the tailpipe finisher 60 mm (2.364 in) in from 
the outer edge of the bumper (see fig. 04-5). 



Section Q6 

Special torque tightening figures 

Introduction Components used during manufacture of the 
This secrion contains the special torque tightening vehicle have different thread formations (Metric, UNF, 
figures applicable to Chapter Q. - UNC, etc.). Therefore, when fitting nuts, bolts, and 

For standard torque tightening figures refer to setscrews it is important to ensure that the correct 
Chapter P. type and size of thread formation is used. 

Section Q3 Ref. Component Nm ksf m lbf ft 

1 Turbocharger assembly to 
exhaust manifold-stud 

11-73 1,2-f,3 8-10 

1 Downtake pipe toexhaust 
manifold -studs 11-73 1.2-f,3 8-10 
Naturally aspirated engines 

Turbocharged engines 

' 3 Exhaust manifold-setscrews 
2 off 19-21 2,O-2,2 14-1 6 
(A3 and A4 lower) 
Naturally aspirated engines 

4 Exhaust manifold-setscrews 
l4  off 32-33 3,2-3,4 23-25 

TSD 4700 
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Rd. Cornpanem h 

5 Exhaust manifold-setscrews 
l 6 off 19-27 
Turbocha rged engines 

04 and Q5 

F Hyrnaticclamp-nut 
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Section R2 

Wheels 

Introduction 
This section incorporates the removal and fitting 
procedure of individual wheels. If it is necessary to 
raise the complete car, reference must be made to 
Chapter A. 

Rolls-Royce Silver Spirit, Silver Spur, Corniche, 
and Corniche II cars are fitted with 6JK X 15 heavy 
gauge pressed steel wheels. 

Bentley Eight, Mulsanne, Mulsanne S, and 
Continental cars are f i e d  with 6% J X 15 aluminium 
alloy wheels. 

Bentley Turbo R cars are Mted with 7% J X 75 
aluminium alloy wheels. 

The removal and fitting procedure is identical for 
each type of wheel, noting that on cars fitted with 
aluminium alloy wheels extra care must be taken to 
prevent damaging the surface coating of the wheels. 

Refer to figure R2-1 for the car jacking positions. 
The car jack is stowed behind the trim panel situated 
atthe front of the luggage compartment (see fig. R2-2). 

Workshop safety 
Nwer work beneath the car if ie is only suppomd on 
a jack. Always ensure that car stands or blo& are 
used as a safety premutbn. 

Wheel trims -To remove and fit 
One-piece wheel trim (see fig. R2-4, insets A and B). 
To remove a wheel trim proceed as follows using the 
tommy bar provided in the tool kit. 

Place the tommy bar in one of the positions 
indicated, noting the relationship between the removal 

points and the tyre valve. Then, whilst supporting the 
wheet trim, press the tommy bar towards the tyre. Do 
not twist the tommy bar as this could damage the 
wheel trim. 

To f~ a wheel trim, position it against the wheel 
ensuring that the tyre valve is aligned centrally with 
the hole in the trim. Then, strike the trim firmly with 
the heel of the free hand until it is seated on the wheel. 

Two-piece wheel trim (see fig. R24 ,  inset C). 
The outer wheel trim is secured by eight equally 
spaced clips situated around its circumference. The 
inner wheel trim is a clipon fit over three equally 
spaced protrusions on the road wheel. 

To remove an outer wheel trim proceed as follows 
using the tomrny bar provided in the tuol kit. 

Position the tomrny bar as indiated, then press 
towards the tyre. Repeat this operation at several 
points around the circumference of the wheel until the 
trim is released. Do not twist the tommy bar as this 
could damage the wheel trim, 

To remqve an inner wheel trim, position the 
tommy bar as indicated. Then, whilst supporting the 
wheel trim, press the tommy bar in the direction 
indicated by the arrow. 

To Man inner or outertrim, position it against the 
wheel then strike it firmly with the heel of the free hand 
until it is seated on the wheel. 

Lockable wheel trim (see fig. R2-4, inset D). 
Each road wheel incorporates a locking wheel trim, 
the lock being concealed by a protective cover. A small 
tool for removing the cover and a key for the wheel 
trim lock are contained in a pocket on the inside of the 
tool stowage compartment trim flap {see fig. R2-2). 

fig. R2-1 Car jacking positions 
1 Front jacking point using a trolley jack 3 Rear jacking points using the car jack 
2 Front jacking points using the car jack 4 Rear jacking point using a trolley jack 



Note When removing or fitting a wheel trim, extreme 
care must be taken to prevent damaging the 
surface coating of the trim and road wheel. 

To remove a wheel trim proceed as follows. 
1. Insert the removal tool through the holes in the 
lock cover, then pull the cover from its location. Note 
that the cover is retained to the wheel trim by a short 
strap. 
2. Insert the key into the lock and turn it anti- 
clockwise a quarter of a turn. With the key in this 
position pull the trim from the wheel. 

To fit a wheel trim proceed as follows. 
1. Ensure that the rubber seal is correctly located 
around the circumference of the wheel trim. 

Fig. W-2 Luggage compamnent 
1 Location of key and wheet trim removal 

tool 
2 Tools stowage area 
3 Rubberplug 
4 Lowering bolt for spare wheel carrier 

Fig. R25 Car jack correctly positioned 
A Spigot on the jack head located in the 

jacking bracket 

2. Locatethe lower edge of the trim into its retaining 
channel in the wheel. Align the spigot on the rear of 
the trim with one of the recesses situated between the 
wheel nuts. Then, with the key in the unlocked 
position, firmly press the wheet trim into the centre of 
the wheel. Do not apply pressure to the head of the 
key. When the trim is fuliy inserted turn the key 
clockwise to the locked position and remove the key. 
3. Press the lack cover into position, then return the 
key and removal tool t o  their stowage location. 
Note The wheel trim locks should be lubricated, in 

accordance with the recommended service 
schedules, using BP Keenomax L3 lubricant. 
Ideally2 ml of lubricant should beinjected into 
each lock. 

Alternatively the lubricant may be applied to 
the key and the key inserted into the lockseveral 
times. Lubricant should also be lightly applied 
to the rear of the lock and the tatch. 

Wheels - To remove 
1. Position the car on a level surface and place the 
gear range selector lever in the park position. 
2. Remove fuse A6 from fuse panel F2 on the main 
fuseboard. 
3. Apply the parking brake. 
4. Remove the wheel trim (see Wheel trims - f o 
remove and fit). 
5. Priorto raising the car, slacken the wheet nuts 
approximately half a turn. 
Note Each wheel nut is marked with an arrow 

indicating the direction of its removal. Nuts on 
left-hand wheels have left-hand threads. Nuts 
on right-hand wheels have right-hand threads. 

6. To raise the front of the car proceed as follows. 
Chock the rear wheels. 
Position a trolley jack underthe front pivot 

mounting for the lower triangle levers on the sub- 
frame [see fig. R2-1, item 1 ). Place a piece of soft wood 
between the jack head and the mounting. 

Alternatively, raise the car using one of the two 
front jacking points situated on the car underbody 
{see fig. R2-1, item 2) utilizing the ear'jack. 

Release the nuts and remove the wheel. 
7. To raise the rear of the car proceed as follows. 

Chock the front wheels. 
Position a trolley jack under the centre of the final 

drive casing (see fig. R2-1, item 41. Place a piece of 
soft wood between the jack head and the final drive 
casing. Do not jack the car under the final drive 
crossmein ber. 

Alternatively, raise the car using one of the two 
rear jacking points situated on the car underbody {see 
fig. R2-1, item 3) utilizing the car jack. 

Release the nuts and remove the wheel. 

Wheels -To fit 
Reverse the procedure given for removal noting the 
following. 
1. Ensure that the spherical seatings of the nuts and 
wheel are not damaged. 



Fig. W-4 Wheel trim removal 
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2. Prior to fitting, lightiy grease the spherical seats 
of the wheel nuts. 
3. Fit the wheel and torque tighten the wheel nuts to 
between 61 Nm and 68 Nm (6 kgf m and 7 kgf m; 
45lbfftand 501bfft). 

Failure to observe the torque figures can damage 
the spherical seating faces and cause dificulry in 
removing and fitting the wheel nuts. 

Wheel and tyre b a l m  
W e e i s  can be balanced using either a vertical or 
horizontal type of balancing machine. 

The Dunlop adapter plate AP30 is designed for 
use in conjunction with the Dunlop balancing machine 
WBMZO. 

Balancing machines are also obtainable from 
Hofmann Balancing Techniques Limited, Car1 Schenck 

Fig. R2-5 Horizontal type of balancing machine with Fig. R2-8 Vertical type of balancing machine with 
adapter for spigotted wheels adapter for spigutkd wheels 

A 117,50rnrnminus0,05mm A f 17.50 mm minus 0.05 mm 
(4.626 in minus 0.002 in) (4.626 in minus 0.002 in) 

B Bore to give 0.05 m m  to 0,076 mm C 25,443 mm (1.0 in) 
I0.002 in to 0.003 in) clearance on spindle 

C 2 5 4  mm ( l  .O in) 



(UKI Limited and Leycock Engineering Limited. 
If the specified balancing equipment is not 

available, reference should be made to figures R2-5 
and R2-6. These illustrations show two types of small 
adapter collars which convert existing wheel 
balancing equipment for use on spigotted road 
wheels. 

When fitting the adapter collar, it must be 
accurately centralized on the adapter plate. 

f he manufacturer's instructions must be 
observed when using the balaneing equipment, and 
the following points noted. 
l .  Before balancing, ensure that the tyres are inflated 
to the correct cold inflation pressure (see Section R4). 
2. When checking wheel balance on the car, it is 
essential that, after stopping the car the weight of the 
car is removed from the tyres as soon as possible. This 
prevents temporary 'flats' from forming on the tyres. 
No attempt should be made to balance wheels on 
which "Hats' have formed, as the static balance may be 
affected by as much as 720 g cm (10 oz in). 
3. The static and dynamic balance of the wheels 
should be within 21 6 g cm and 360 g cm (3 oz in and E 
oz in) respectively. 
4. Balance weights should be removed and fitted 
with a special tool supplied by the manufacturer of the 
wheel balancing machine. When fitting the weigfrts to 
the rim, only sufficient force should be used to secure 
them; excessive force will only tend to slacken them. 
Note On cars fitted with aluminium alloy road wheels, 

coated balance weights matching the surface 
finish ofthe wheels must be fitted. Extreme care 
must be taken when removing and f i i n g  the 
balance weights to prevent damaging the 
surface coating of the wheel. 

5. If an 'on-the-car' wheel balancing machine is 
available, it should be used to check the balance oithe 
front wheels after they are fitted to the car. This type 
of balancing machine enables any small amount of 
run-out whieh exists in the tyre, wheel, hub, and brake 
disc to be removed. 

Spare wheel -To remove (see fig. R2-8) 
l. Remove the rubber access plug situated 
underneath the luggage compartment floor carpet 
(see fig. R2-2). 
2. To release the spare wheel retainer (if fitted) 
proceed as follows. 

On cars firted with pressed steel wheels, turn the 
retainer locking arm to its horizontal position (see fig. 
R2-7, inset A). Then, press the retainer arm to itsfully 
down position. 

On cars fitted with aluminium alloy wheels, pull 
the retainer locking arm fully rearward (see fig. R2-7, 
inset B). 
3. Using the wheel nut spanner and bar provided in  
the tool kit, turn the carrier lowering bolt (see fig. R2-2) 
anti-clockwise until further rotation is prevented. 
4. If fined, raise the hinged spare wheel access panel. 
5. If a spare wheel carrier lifting tube is fitted (see fig. 
R2-8, item 1 ) proceed as follows. 

Remove the protective cover from the lifting tube 

Fig. W-7 Spare wheel retainers 

Fig. R2-8 Lowering the spare wheel and eartier 
adjustment 

and insert the wheel nut spanner bar. 
Liftthe rear of the carrier sufficiently to eitherclear 

the support hook (item 2) orto allow the lowering tube 
to be disengaged from the slotted carrier support 
bracket (item 31. 

Pivotthe lowering tube assembly clear. Then, 
lower the rear of the carrier to the ground and remove 
the bar. 
6. Slide the spare wheel from the carrier. 

Spare wheel-to fit (see fig. R2-8) 
Reverse the procedure given for removal noting the 
following. 
1. When the carrier is fully raised, checkthat the 
spare wheef is securely clamped against the underside 
ofthe luggage compartment floor. If the wheel is not 
securely held, adjustthe position of the carrier as 
fotlows. 

Carriers fitted with a lifting tube. 
Lowerthe carrier slightly by loosening the 

operating bolttwo or three complete turns. 
On carriersfitted with a support hook (item 2) 

proceed as follows. 
Supportthe carrier. Then, raise the support hook 

by turning each adjusting nut (item 4) clockwise one or 
two complete turns. 

Raise the carrier and check that the spare wheel is 
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securely held. tf necessary repeat t he adjustment 
operation. 

On carriersfitted with a slotted support bracket 
(item 3) proceed asiotlows. 

Support the carrier. Then, loosen the support bolt 
securing nut (item 51. Move the carrier support bolt to 
a higher position within the adjustment slot. Then, 
tighten the securing nut 

Raise the carrier and check that the spare wheel is 
securely held. If necessary repeatthe adjustment 
operation. 

Carriers not fitted with a lifting tube. 
Lowerthe carrier slightly by loosening the 

operating bolt two or three complete turns. 
Support the carrier. Then, loosen the nut securing 

the rear of thecarriertothe lowering tube. Movethe 
carrier securing boltto a higher position within the 
adjustment slot. Then, tighten the securing nut. 

Raise thecarrier and check thatthe spare wheel is 
securely held. If necessary repeat the adjustment 
operation. 
2. Check that the spare wheel is positioned with the 
tyre valve aligned with the access hole in the luggage 
compartment floor. 
3. Ensurerhat the spare wheel retainer (if fitted) 
passes through the centre of the wheel and is locked 
into position. 



Section R3 

Tyres - General information 

Introduction 
Under no circumstances should tyres otherthan those 
approved in this Workshop Manual or in subsequent 
Product Support Information Sheets be fitted to the 
car, as this could have undesirable effects on the 
handling and stability of the car. 

When new tyres have been fitted, speeds of 80 
kmlh (50 milelh) should not be exceeded during the 
first 80 km (50 miles). For a further 724 km (450 miles) 
sustained speeds of '1 12 kmlh (70 rnilelhl or over must 
not be undertaken. Fast cornering, hard braking. and 
harsh acceleration must also be avoided. On 
completion of 800 km (500 milesb wheel and tyre 
balance should be checked and adjusted i f  necessary 
[see Section R 2 t  In view of the high road speeds 
attainable, it is recommended that wheel balancing is 
carried out at regular intervals. 

Tyre eharacteristk 
On Bentley Turbo R cars fitted with Pirelli tyres, high 
speed driving followed by a prolonged period of 
parking, may result in a 'flat' forming on the tyres as 
they cool. This condition is not permanent, but is 
dependent upon the temperature that the tyres have 
attained during driving and the length of time the car 
is parked. 

Upon commencement of driving it may take 
several miles for the temperature of the tyres to rise 
sufficiently for the 'flats' to disappear. While these 
flats are present, some harshness and vibration may 
be felt in the motor car. 

Another characteristic of these tyres, is that they 
are sensitive to ridges and raised lines on the road 
surface which may result in steering pull. This is not 
abnormat and may increase slightly as the tyres 
become worn. 

Tyre mixing 
Where possible tyres should be fitted in complete 
sets e.g. five new 23570 HR15 (HR70 HR? 51 steel 
braced tyres of the same make. 

The mixing of difFerent makes of tyres is not 
recommended. However, if the tyres are mixed, the 
new tyres mum be fmed in pairs across the ear, 
preferably at the rear. 

New tyres should not be frtted to the front wheels 
in combination with reartyres that have less than 3 
mm (0.72 in) of tread remaining as rear end car 
sta bi l iiy cou Id be aff ecled. 

Tyre -To remove 
Cars fitted with pressed steel wheels. 
l .  Remove the duktcap and deflate the tyre by 
removing the valve core. 
2. Using a suitable tyre removalfitting machine, 
unseat each tyre bead in turn. 

kg. R3-1 Clampin tyre valves 

3. Lubricate the wheel rim and tyre bead area on 
both sides of the wheel using bead lubricant Dunlop 
TBL 1, T3L 2, or Tip Top 593063 mounting paste. 
4. Ciamp the wheel in position with the inner rim 
uppermost. Then, roll off each tyre bead in turn and 
remove the tyre. 

TV-Tofit 
Cars fitted with pressed steel wheels. 
1. Inspect the wheel, removing any burrs, high 
spots, or scale, paying particular attention to  thetyre 
bead seating areas. 
2. Aiwaysfit a new clamp-in valve assembly. 
3. Insert the valve into the hole in the wheel rim, 
then fit the valve securing nut and washer {see fig. 
R3-1). When fitting a new valve, do not use tyre bead 
lubricant or grease of any kind. Using a 14 mm 
(%G NF) long reach socket, torque tighten the nut 
to bennreen 2.9 Nm and 3,3 Nm {29,9 kgf cm and 33,4 
kgf c m  26 Ibf in and 29 IM in). Do not overtighten 
4. Lubricate the ryre beads, and the rim seat areas 
of the wheel using bead lubricant Dunlop TBL 1, 
TBL 2, or E p  Top 593063 mounting paste. 
5. Fit the tyre to the wheel, ensuring that the force 
variation mark, indicated by a green paint spot on the 
sidewall, is aligned with the letter 'H' stamped on the 
wheel rim (see fig. R3-21. 
Note Certain tyres are marked with a white paint 

spot, These tyres should be positioned with the 
white spot diametrically opposite the letter 'H' 
stamped on the wheel rim (see fig. R3-2). Any 
additional colour spot markings should be 
ignored as they are merely used bytyre 
manufacturers for inspection purposes. 
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6. To seat the tyre beads, inflate the tyre to a 
maximum of 2.7 bar (30 Ibf/in2). If the tyre beads do 
nor seat correctly, completely deflate the tyre and 
re-lubricate the tyre beads and rim seat areas of the 
wheel. Then. re-inflate the tyre. 
7. Adjust the tyre to its correct running pressure 
{see Section R4). Check thatthe valve core does not 
leak, then fit the dustcap. 
8. When the tyre is set to iis correct pressure, it is 
advisable to re-check the tightness of the tyre valve 
securing nut. 

Tyre -To remove 
Cars fitted with aluminium alloy wheels. 
The aluminium alloy road wheels fined to Bentley 
Turbo R cars incorporate a 'safety hurnp'tyre bead 
location rim. me purpose off he 'safety hump' is to 
prevent the tyre beads from unseating in the event of 
sudden deftation. 

To assist in the removal and fitting of a tyre, the 
height of the 'safety hump' is reduced at a point 
adjacent ta the valve on the outer rim and 
diametrical ty opposite the valve on the inner rim (see 
fig. R3-3, arrowed). 

When removing or fitting a tyre extreme care 
must be taken to prevent damaging the surFace 
coating of the wheel. 

To remove a tyre proceed as follows. 
1. Remove the dustcap.and deflate the tyre by 
removing the valve core. 
2. Using a suitable tyre removallfming machine, 
(e.g. Corghi Artiglio Automatic0 or Repco model FM), 
unseatthe outer bead of the tyre at a point adjacent to 

the valve. Then, progressively unseat the remainder 
of the bead circumference. Similarly, unseat the inner 
bead commencing at a point diametrically opposite 
the valve. 
3. Lubricate the wheet rim and tyre bead area on 
both sides of the wheet using bead lubricant Dunlop 
T3L 1,  T3L 2, or Tip Top 593063 mounting paste. 
4. Clamp the wheel in position with the outer rim 
uppermost. Then. commencing at a point adjacent to 
the valve, roll off the outer bead. Similarly, roll off the 
inner bead and remove the tyre commencing at a 
point diametrically opposite the valve. Care must be 
taken to prevent damaging the tyre beads and the 
surface aating of the wheet. Do not usetyre levers. 

- TO m 
Cars fitted with aluminium alloy wheels. 
1. Always fit a new clamp-in valve assembly. 
2. Inseri the valve into the rim, then fit the valve 
securing nut and washer {see fig. R3-f L When fitting a 
new valve, do not use tyre bead lubricant or grease of 
any kind. Using a 14 mm (v6 AIF) long reach socket, 
torque tighten the nut to between 2.9 Nm and 3,3 Nm 
{29,9 kgf cm and 33,4 kgf cm: 26 IM in and 29 Ibf in). 
Do nut overtig hten. 
3. Lubricate the tyre beads, and the rim seat areas 
of the wheel using bead tubricant Dunlop TBL l ,  
TB1 2, or Tip Top 593063 mounting paste, 
4. Clamp the wheel to the tyre fitting machine with 
the outer rim uppermost. 
5. Position the tyre on the wheel ensuring that the 
force variation mark on the tyre, indicated by a green 
spot on the sidewalI, is adjacent to the valve. Then, 

Fig. R3-2 Wheel and tyre alignment markings 
1 'H',marking 
2 Green spot marking 
3 White spot marking 



carsfully roll each tyre bead in turn over the outer r im 
of the wheel taking care not to damage the tyre beads 
or the protective mating of the wheel. Do not use tyre 
levers. 
6. To seat the tyre beads, inflate rhe tyre to  a 
maximum of 2.75 bar (40 Ibflin2}. lfthe tyte beads do 
not seat correctly, completely deflate the tyre and 
re-lubricate the tyre beads and rim seat areas of the 
wheel. Then, re-inflate the tyre. - 

7. Adjust the tyre to its correct running pressure 
(see Section R41. Check that the valve core does not 
leak, then fit the dustcap. 
8. When the tyre is set to its correct pressure, it is 
advisable to re-cheek the tightness of the tyre valve 
securing nut. 
Note On Bentley Turbo R cars, Avon Turbospeed 

255165 tyres are fitted as standard. If they are 
replaced by tyres of a different size specification 
(e.g. Pirelli P7 275/55) i t will be necessary to fit a 
new speedometer drive. Refer to Chapter T. 

Tyre service 
It is recommended that, to increase the life of any of 
the steel braced radial ply tyres approved by Rolls- 
Royce Motors, the positions of the tyres should be 
alternated front to rear on the same side of the car at 
l 0  000 km 16000 miles). Do not change the tyres from 
one side of the carto the other. 

If a tyre has been damaged or punetured,contact 
a tyre specialist. Never attemptto carry out a 
temporary repair. 

If the sidewalls of the tyre are damaged, the tyre 
must be examined by a tyre specialist as damage to 
the fabric of a tyre renders it unsafe for further use. 

Tyre wear 
The wear pattern on partially worn steel braced radial 
ply tyres should be reasonably consistent across the 
full width of a l1 primary grooves. The tyres should be 
alternated front to rear on the same side ofthe car 
after completing the first 10 000 km (6000 mites). 
Alternating the tyres in this manner assists in 
producing an even tyre wear pattern and should 
increase the tread life of the tyres by more than rwenty 
percent. 

When assessing tyre wear, the following points 
should also be noted. 
1. The recommended tyre inf ation pressures must 
be maintained as under-inflation is the mos? frequent 
cause of premature tyre failure. It is also important 
not to over-inflate as this can make the tyres more 
vulnerable to impact fractures. 
2. The wear rate on the outer shoulders of the front 
and rear tyres which run on the kerb side of the road 
will be slightly greater than the outer shoulders of the 
othertyres, particularly if the car is driven on roads 
with a pronounced camber. 
3. The higher the speed at which a car is driven 
through corners, the wore the tyres will wear on the 
inner shoulders. The effects of hard cornering will be 
sh-own also by 'feathering' which occurs on the rib 
edges. 

R;, #3 sectional vi& of Bentley f u b  R wheel 

Tread wear indicators 
Tread wear indicators are incorporated into the 
construction of the tyres. These indicators are integral 
moulded ribs spaced at frequent intervals around the 
circumference of the tyre and extend across the full 
wictth of the lyre tread in all primary grooves. 

Tyres with badly worn treads are a safety hazard 
therefore, when a tyre has worn so that one or more 
of the indicators are flush with the tread, a new tyre is 
required. 

It is important to note that the wet grip properties 
of a tyre rapidly deteriorate when the tread depth 
approaches that of the treaa wear indicators. 

Legal requirements 
All Franchise Holders are advised to familiarize 
themselves with the legal requirements covering 
tyres and tyre wear for the country in which they 
operate. An example of a requirement which applies 
in the United Kingdom is as follows. 

The original tyre tread pattern must be visible 
over the complete contact area of the tyre. Tread 
depth must not be less than 1 mm (0.039 in) in a 
continuous area extending to  a minimum of 75% of 
the tread width and this must extend around the 
complete circumference of the tyre. 

Remould tyres 
Under no circumstances should any tyres be fitted 
which have been branded 'Regraded Quality', 
'Remou Id Quality', or 'Seconds'; or those which have 
had the speed rating removed or altered. 



Section R4 

Recommended tyres, tyre pressures, and snow chains 

Recommended tyres 

Speed Sidewell 
rating markings l I 

Avon Radial ply steel 23570 VR l l RolIsRoyce Sihrer Spirit 
RolCRoyce Silver Spur 
RolCRoyce Comiche 
Roll~Royee Comiche I1 
Bentley Eight 
Bentley Mulsanne 
Bentley Mutsanne S 
Bentley Continental 1 

- 

Bentley Turbo R I 

RR Turbosteel 70 
23500VR15 

Otherthan 
North America 

. 
Mherthan 
North America 

Radial piy steel ] B5/70 I HR 

Radial ply steel 255165 VR I I 
Rolls-Royce S i k r  Spirit 
Rolls-Royce Sibr Spur 
Rolls-Royce Comiche 
Rolls-Royce Cornictte II 
Bentley Eight 
Bentley Mulanne 
3entley Mulmnne S 
Bentley Continental 

Middle East. 
South Afrim, 
Malaysia, and 
Singapore 

Dunbp SP Sport 
D7 23970 HRl5 

Radialplysteel 

Rolis-Royce Silver Spirit 
Rolls-Row Silver Spur 
Rolls-Royca Comiche 
Rollsdoy~e Comiche l1 
Bentley Eight 

Goodyear Eagle 
NCT70 
23!370VR15 

23970 

l 

l 

Otherthan 
North Ameriw 

HR 

Radial plys?eel 2 3 W O  VR 

Radial ply steet HR ll- 
7 - 

Goodyear NCT 
HR70235r70 HR15 

North America Bentley Mulsanne 
Eentley Mulsanne S 
Bentley Continental 

Rolls-Royce Silver Spirit 
Rotls-Royce Silver Spur 
Rolls-Royce Comiche II 
Bentley Eight 
Bentley Mulsanne 
3entley Mulsanne S 
Bentley C ~ ~ n e n t a l  

Michelin North America Michelin XVS 
2-0 HR15 

Pirelli Bentley Turbo R United Kingdom, 
Eumpe.and the 
Middle East 

Pirelli P ~ R  
27555VR15 

Radial ply steel 

l/ I I I I 

h e  The t y m  iisted above are available with the sidewails in either black or black with a white band. The only 
exceptions are the Goodyear Eagle VR15 and the tyres recommended for the Bemley Turbo R, which are 
availabie with Mack sidewalls only. 

275/55 VR 



v 
Recommended winter m (Applicable to all countries) 

Tyre pressures and snow chains 

Tyret/Marking 

Dunlop 
Weathermaster 
SP44TriL 

Firestone Town 

*Note - When studs are fiffed the maximum speed should not exceed I21 kmfh (75 rnile/hl 

Sidewal t 

Black 

, 

White 

Tyre manufaaurar 
r 

Dunlop 

Firestone 

l 

Tyre manufacturer/ 
Tyre marking 

1 

Construction Size 

Radial ply textile 

Snow chains 

&Country 
Radial ply steel 

1 

Dunlop 
Weathermaster 
S P44TTIL 

Firestone Town 
& Cou ntry 
Snowbiter 
BF Goodrlch MS 
Trailmaker 
Michelin X MS 

Goodyear MS All 
Winter Radial 

Size 

Snowbier 

Goodrich P225175 - R1 5 
l i SF Goodrich MS 

Trailmaker 

Michelin Radial ply steel HR78- 15 White ; MichelinX 
Goodyear Radial ply textile HR70- I5 Black with Goodyear MS All 

I1 white band Winter Radial - 

1 P22W5- R15 

205- 15 

I 

P225175-R15 , 

I 

-. 

Maximum spedm: Tyre pressur- 

Front Rear 

2,O bar 
{281bflin2) 
2.2 bar 
(32 Ibftinz) 

2,0 bar 
(28ibf/in2) 
2.2 bar 
(32 Ibflin2) 

l 

? ? z E ? E 3 1  S l .f bar 2,0 bar 
(24 lbf/in2) 1( (28 lbf/in2) 

HR78- 15 I 1.7 bar 2,O bar 

137 km/h 
1 (85miIelhl 

153 kmlh 
(95 mile/hl 1 

121 kmlh 
(75 milelh) 

l 
121 lrmlh 

I (75 mile/h) 

HR70- 15 1,7 bar 
(241bf/int) 

Union S2 3081 
Union S2 3082 
Rud Kantenspur 

07-745 
Rud Kantenspur 

06 - 237 
Rud Super 

1,7 bar 
I24 Ibf/inz) 

Gr-Msteg S8143 
Pewag Austro 

2,O bar 
{281bf/in2) 

2.0 bar 
(28 Ibflin2) 

161 kmlh SIA77S 
( 0 0 0  rnilam)~ 
137 kmlh 
(85mileh) 

Thiele Nordland 
I Eifelspur 

Gruppe 351 
L 



TV P- 
TO ensure the designed handling characteristics of the 
ear are achieved, it is important to maintain the 
differential in tyre pressure between the front and rear 
wheels. 

When checking tyre pressures, ensure that the 
tyres are cold. 

After checking the tyre pressures, ensure that the 
valve caps arefitted, as they not only protect the valve 
from the ingress of water, but also provide a secondary 

air seal. Always ensure that a valve -p of the same 
metal as the valve stem is frtted. The fming of a 
different metal cap will result in corrosion and prevent 
subsequent cap removal. 

Spare inflation 
1. Lift up the carpet on the iuggage compartment 
floor to expose the rubber plug (see fig. R2-2). 
2. Remove the plug to gain access to the tyre valve. 
3. Adjust the tyre pressure as necessary. 

MleRoyee S W  Spirit and Silver Spur 

Rolls-Royce C o m b  and Comiche 1 

1987 onwards 

5188 TSD 4700 

' ~ . n o t h e r r n a n l h m  
1 anforming to an 
Aostralim, Japanese, 
and No&Amwican 

1987 onwards Cars otfiernhan those Up to four 

Rear 2,O bar (28Ibflin2) 
1 American s p M m ' o n  I of luggage Sustained speeds in excess of 

180 k d h  (110rnileh) 
Front2,l bsr(30lbfhn2) 
Rear2Pbar (34IbflirP) 

Cars eonfoming to Uptotwo Front f ,7 bar (24 Ibfiin2) 
a Japanese and occupants and Rear 2,O bar (28 I bf~inz) 
North American 22 kg (50 I b) of 
s-cation luggage 

Upto four Front 1 8  bar (26 Ibfhn21 

Cars conforming to 
an Austraiian and 
Japanese @cation 

I 

Loadingmnditions 

uptofie 
~eeupants and 
1 15 kg (250 1 b} 
of luggage 

Tvrcprcgsu- 

Speedsupto l s O M  (110rnile/h) 
Front 'l ,7 bar (24 Ibfhn2) 
Rear 20 bar (23 Ibflin2) 

Sp2Meabon 

14Ukmlh (87 rnilelh) I 

Front 2 2  bar (220 kPa, 32 Ibftint) 
Rear 2A bar (240 kPa,34 lbfhn2) 

Rear 2,O bar (28 Ibfrtnz) 

Front f ,8 bar (26 I bftinz) 
Rear 2 2  bar I32 IMn*)  

Up tofive 
occupants and 
1 1 5 kg 1250 Ib) 
of luggage 

I 

Speeds upto 143 kmlh (87 mileh) 
Front 1,7 bar ( l  70 kPs, 24 IbfW) 
Rear 1 3  bar(l90kPa, 27 lbf/in2) 

Sustained speeds in excess of 

- 

- 

l 
occupants and 
I15 kg (250 tb) 
ofluggage 

Sustained speeds in excess of 
180kfdh (1lOmileh) 
Fmrrt2.1 bar (30 Ibf/i$) 

1 Rear 2A bar (34 Ibfhnz) 

Rear 2 2  bar (32 Ibf/inzl 



I987 onwards 

lulsanns S, and Bentley - 
-n 

Cars other than those 
confoming to an 
Australian, Japanese, 
and North American 
specrpecrfication 

Cars cunfoming to an 
Australian and 
Japanese spenifiwiun 

Cars conforming fo 
a North American 
specficatiion 

Loading c ~ n d i n s  
-- 
Up to five 
occupants and 
115 kg (250IbI 
of luggage 

Uptofm 
occupantsand 
715kg(250Ib) 
of luggage 

Upto four 
-pan& and 
46 kg (100 Ib) 
of luggage 

.- 

Uptofive 
-pants and 
135 kg (300 Ib) 
of luggage 

Speedsupto180kmh1110milelh) 
Front 1.7 bar (24 lbfhs) 
Rear2,l bar (30 lbfhnz) 

Sustained speeds in ex- of 
lSOkmlhltlOrnife/h) 
Front 2,l bar (30 I bf/inz) 
Rear 2 6  bar (36 Ibffint) 

p- 

Speeds up to 140 kmR, (87 milelh) 
Front 1.7 bar (l70 kPa,24lbfli+) 
Rear 1 3  bar (l90 kPa,27 lbffinzl 

Sustainedspeeds in excess of 
140 187 mil& 1 
Fmnt 2 2  bar (220 kPa, 32 Ibf/inz) 
Rear 2A bar 1240 kPa, 34 Ibfhn21 

- - 

Front 1.7 bar (24 tbfhn2) 
Rear 2.0 bar (28 I bflin21 

Front l $ bar (26 Ibf/in2) 
Rear 2 2  bar (32 tbf/in2) 

Madd year 

1 987 onwards Cars other than those 
conforming to a 
Japanese and North 
Amerian @ea tion 

Cars conforming to 
a Japanese and 
North Amerrerrcan 
speMeation 

loading arnditions 

Upto four 
occupants and 
l W kg (220 1b) 
of luggage 

Uptoorvo 
occupam and 
22 kg (50 Ib) of 
luggage 

Up to four 
occupants and 
115 kg (250Ibl 
of luggage 

S ~ u p t o l 8 0 k m t h  [l10 mileh) 
Front 1.7 bar (24 IbfIin2) 
Rear2,l bar (30 Ibfhn9 

Sustained speeds in excess of 
180 kmlh (110rnileh) 
Front 2.1 bar (30 Ibfhn2) 
Rear2,5bar(36Ibfli$) - 
Front l ,7 bar (24 Ibfhn2) 
Rear 2.0 bar (28 Ibflin2) 

Front l$ bar (26 Ibfhn2) 
Rear22 bar (32 Ibflinz) l 



Bentlev Turh R Avon Turbosmed 255165 tvres 

1987 onwards 

- d o n  W m g  mndiions 

Cars otherthan those Up to four 
conforming ro a oeeupantsand 
European, Middle 22 kg I50 Ibl of 1 and East, United North American, Kingdom luggage 

specification 

fmpregsu- 

Speeds up to 210 kmlh (1 30 milelh) 
Front2.1 bar (210 kPa,30Ibfln2) 
Rear 2.6 bar (260 kPa, 37 Ibffinz) 

Sustained speeds in excess of 
21 0 k m h  (130 mild4 
Front2,l bar (210 kPa, 30 Ibflin*) 
Rear 2.6 bar 1260 kPa, 37 Ibfhnz) 

Cars conforming to 
a European, Middle 
East, and United 
Kingdom specification 

Up W five 1 '  Speedsupto210kmh(t30mileh) 

Up to four 
occupants and 
22 kg (50 1b) of 
tuggage 

occupants and 
115kg(250 tb) 
of luggage 

Uprofive 
occupants and 
l1 5 kg (250 Ibl 
of luggage 

Front 2,1 bar (21 0 kPa, 30 Ibflinz) 
Rear 2,6 bar (260 kPa, 37 Ibftin2) 

Sustained speeds in excess of 
210 kmlh (130milalh) 
Front23 bar (230 kPa,33 Ibf/in2) 
Rear3,l bar (310 kPa, 44 Ibfhnz) 

Speeds upto 210kmlh (130milelh) 
Front 2,f bar (30 IbfIin2) 
Rear 2,6 bar 137 1 bf/i n2) 

Sustained speeds in excess of 
210 kmlh (1 30 rnile/hl 
Front 2,l bar I30 IbfIin2) 
Rear 2.6 bar (37 I bfli n2) 

Speeds up to 21 0 kmh (130 rnilelh) 
Front 2.1 bar (30 Ibflin*) 
Rear 2.6 bar (37 Ibflin2) 

Sustained speeds in excess of 
270 kmlh (1 30 mildh) 
Front 2,5 bar (36 Ibfhnz) 
Rear 3,3 bar (48 I bfIin2) 

Cars contbrming to 
1 a North Amerimn 
spxifirnion 

Upto four 
occupants and 
22 kg E0 Ibl of 
luggage 

Speeds upto 210 km/h (130 mile/h) 
Front 2,l bar 130 ItrfAn2) 
Rear 2,6 bar (37 Ibfhn2) 

Sustained speeds in excess of 
210 km/h (130mileth) 
Front 2,1 bar (30 Ibflinz) 
Rear 26  bar (37 Ibflin*) 

Up to five 
occupants and 
135 kg (300 I b) 
of luggage 

Speeds upto 210 kmlh (130 rnilalh) 
Front 2,l bar (30 l bfhn2) 
Rear 2,6 bar (37 tbflin*) 

Sustained speeds in excess of 
210lcmlh (t30milelh) 
Front 2,3 bar (33 Ibfhnz) 
Rear 3,l bar (44 1bfAn2) 



Section R5 

Special torque tightening figures 

Introduction Components used during manufacture of the 
This section contains the special torque tightening vehicle have different thread formations {Metric, UNF. 
figures applicable to  Chapter R. UNC, etc.). Therefore, when fitting nuts, b o k ,  and 

For standard torque tightening figures referto setscrews it is important to ensure that the correct 
Chapter P. type and size of thread formation is used. 

Section R2 Ref. Camponent Nm kgf m IMft 

1 Road wheel nut 61-68 6 7  45-50 

Section R 3  Ref. Component Nm katm IM in 

2 Tyre valve retaining nut 2.9-3.3 
(steel road wheels) 

3 Tyre valve retaining nut 2,9-3.3 
{aluminium alloy road 
wheels) 

5/87 TSD 4700 
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