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RQOXIES G E N ' U I I N E  PARTS 

Rmtes Genuine 'ports are identicof to the high 

quality Factory Ports instullcd in  new Rootes 

vehicks, made by the some craftsmen, an the same 

- .mnchines. 

A first elass Ports service is  available through a 

world-wide network of R&S Dealers. 

Always Insist an Rmtes Genuine' Parts. 
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F O R E W O R D  

Every possible care Is taken durlng the manuhcture of these cars to ensure that they leave the factory capable of 
glving many miles of trouble-free mot~ring. Proper lubrication and maintenance are absolutely essential 
i f  satisfactory performance is to be maintained. For details of the factory's recommendations, reference 
should be made to the owner's handbook supplied wlth the tar. 

When undertaking any repairs or overhaul i t  i s  essential that the unit to be worked on i s  cleaned and kept dcon 
while the work progresses. Dirt i s  detrimental t o  the correct functioning of a vehicle and conduzlve m a hlgh rate 
of wear. 

The various units and systems of the vehicle are dealt with in sections whlch are llsted on p a p  3, each belng 
distinguished by a reference letter. Each sectlon thus referred to opens wlth a contents and Index page, so that 
'any particular operatlm may be picked out: in the shortest posslble time. 

GENERAL DATA 
. . 

Comprehensive information regarding dimensions, tolerances and welghts I s  given' at the beginning of the Manual. . . I '  . 
' I 

ROOYES SPECIAL TOOLS 
: 

Certain service operations are greatly facilitated by the use o f  the specially derlgned tools m&ctured by' .... 

Messrs. V .  L. Chu rchlll & Ca., London Road, Daventry, Northants., England. The use of there tools i s  described i.::, .' 

. . under the appropriate section headings. . . . . . . , . 

DECENTRALIZED seWi CE , . 

In order to  provide the best possible service for owners, the dealer organisatIan thmughbut the world forms a link , :. 

between the owner and the factory. All problems relating to the servicing of cars are dealt with through that . -  . .  : ' . 
organisation, dealers having behind them the backing of the factmy service department. 

, . , ., 

, . 

Owners who r.egulre advke or information which It not dealt wlth In this workshop manual should direct their , , , .  , 

enquiries to their dealer. In all correspondence it i s  imperative that the full chassis .number, including prefix and . , . : 
suRk letters is quoted and that reference Is made to any previous correspondence. The chassis number, tncludlng : 
the prefix and suffix letters, will be found stamped on a plate fixed to tho left-hand side panel In the engine cornpart* 
ment. . . 

, ,  , 
. , . .  

The engine number will be found on the left-hand side of the cylinder block. lrnmedlrtdy above the oil prelruri"', : 
switch. Thh Information may be requlwd for customs purposes. , . 

FROST PRECAUTIONS 

imppHant noa: As the englne Is constructed of aluminlum dlay, anti-freeze ro BritIsh Standards SpsciRcatian 3150 . . 

must be used, otherwire serbus damage may resutr (see Sectlon "A"). The Importance of taking proper precautions . . : , . 
agalnst damage by f ra t  cannot be over-emphasized. , .  , ,  

.. .,.. . . . .  : .  ... . , .  . .  
. , ,  ,.: . . . .  
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ROOTES CONCESSIQNAIRE COMPANIES & .  REGIONAL OFFICES 

AUSTRALIA 
Rootes (Australia) Ltd., 
P.O. Box 100, 
Port M d  bourne, S.C.7, 
VICTORIA. Australia. 

CANADA. 
Rooter Motors (Canada) Ltd., 
P.O. BOX 174, 
Station 'H'. 
TORONTO 13. Canada. 

Rootes Motors (Canada) Ltd., 
25. St. James' Street. 
Ville St. Pierre. 
MONTREAL, P.Q.. Canada. 

Rootes Motors (Canada) Ltd., 
3135, West Broadway, 
VANCOUVER, B.C., Canada. 

Root= bpana S.A.. 
Alcala 95 Piso 6, 
MADRID 9. Spain. 

FAR EAST 
Rnotes Flmlted , 
Roam 100314, Untan House. 
Chater Road, 
HONG KONG. 

Yamato Motor Co. Ltd., 
21-10 Minami-oi 6-Ch~ms, 
Shinagawa-Ku. 
TOKYO, lapan. 

M E X I C O .  
Refacciones Britannicas. S.A., 
lnsurgeotcs N ~ r t e  51 4F, 
MEXICO CITY, 
Mexico 4. D.F. 

MID. AFRICA. 
Rootes (C.A.) (Pvt.) Ltd., 
P.O. Box 2382, 
Burnley Road, Workington, 
SALISBURY, 

CARIBBEAN. 
Rmtes Motors (Western) Ltd.. 
P . 0 .  Box 1479, 
NASSAU, 
Bahamas. 

Rhodcsta. 

EAST AFRICA. 
Rootes (Kenya) Limited, 
P.O. BOX 3020, 
NAIROBI, Kenya. 

EUROPE. 
Roates (Belgique) S.A.. 
126, Rue de Linthout, 
BRUSSELS 4, Belgium. 

Rootes Motors S.A., 
6, Rond Point des Champs Efysees, 
PARIS 8, France. 

Rootes Autos, LA., 
12040, Rue du Commerce, 
GENEVA, 1204. Switzerland. 

Rootes Italia, S.p.A., 
Torre Velasca. 
Piazza Velasca 5. MILAN, Italy. 

Rooter Autos (Deurschland) GmbH, 
4. DUSSELDQRF-RATH, 
Oberhausenerstrasse 17. 
P.O. Box (Postfach) 171, 
Germany. 

Rootes Motors, A.B., 
Sveavengon 35-37, 
STOCKHOLM, C. Sweden. 

MIDDLE' EAST. 
Thg Raotes Group, 
P.O. Box 2289. 
BEIRUT. 
Lebanon. 

SOUTH AFRICA. 
Stanley Motors Ltd., 
P.O. Box 7712, 
Stanrnot Building, 
30, Eloff Street, 
IOHANNESBURG, 
Transvaal, Rep. of South Africa. 

UNITED STATES OF AMERICA. 
Rootes Motors I nc., 
42-32. Twentv First Street. 
~ k g ' l s l a n d  kty I, 
NEW YORK, U.S.A. 

Rootes Mators Lnc., 
9830, West Pico Boulevard, 
Los Angelcs 3.5. 
CALIFOR.NIA, U.S.A. 

VENEZUELA. 
Roates Motors da Venezuela, S.A., 
Apartado 62i, 
VALENCIA. 
Edo Carabobo. Venezuela. 

Numes and rrddretses of deuI@~t In the different territories con be obtained from the above. 

Telephone numbem are available in  relevant local directories. 
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. 'SCHEDULE OF FREE SERVICE 

AmER COMPLETtNG FIRST 580 MILES (Bdd KM.) 

Cooling Systm~ Fill to correct level. Do not werfrll. 

Engine Check tightneru d cyl lnd~r  herd @id) to correct torque figures. 

Check manifold nuts for tightness. 

Examirie engine for oil leaks and rectify as necessary, 

Examine tension of fan belt and adjust as necessary. 

Reset contact breaker'gap. 

Draln sump when hot and refill with new engine ail. 
. . 

. . 
Check valve clearances and reset i f  necessary. . . 

Examine hydraulic system, including bteed screw, and correct any leaks. 

Transaxl e Drain (when hot) and refill. 

Fmnt Suspension check the following for tightness:-- 
and Steerhg 

(G) Steering rack assembly fixing nuts. . . 

(b) Steering arms securing nuts. 

(C) Steering linkage ball joints and nuts. 

I d )  Steering m u m n  tubs to floor bolts air4 balts securing column Inner coup1Shg 
to rack. 

(e) Suspension arm plvqt bolts. 

(f) Stub axle carrier inner bolts. 

(g] Bolts seclrring front susperrsiail bracket to body. 

Check track md-ball pin to socket alignment and cesrrra if necessary. 

Check I O C ~ ~ U E S  for tightness. 

Examine huh beorlngs for smooth operation. 

Check front hub endfloat and re-adjust lf necessary. 
Check frant wheel "tae-in" and reset if necessary. 

Rear Suspension Chock the following far rightness:-- 

[a) Suspensirsri arms pivot bol&. 

(b) Rear crassmember securing bdcs. 
, . 

(c) Drive shafc coupling bolts. 

Shack Absorbere Check fixing bolts for rlghtnaso. ' ,  



irt reissue RQOTES MANUAL WSM+141 

' Page 8 Schedule of Free Service 

Brakes Examlna bolts securing back plates for tlghtness and rstighten as necessary. 

Check master cylinder reservoir fluid level. If law, examine for leakage and rectify. 

Top up as required. Make sure cap vent hole is clear. 

Check adjustment of brakes. 

Electrical Equipment Examine battery and top-up if neceswy. 

Road Test Carry out brief road test and make necessary adjustments. 
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Proprietary Articles . . P a p  9 
. . .  

PROPRIETARY ARTICLES CLAIMS 

Dealers should make all claims relative to  the items in the following list dlrea to  the manufacturers, in accordance 

with the addresses given. 

... Battery ... ... ... ... 
Cables ... ... ... ... ... 
Coll ... ... *.. . a .  *.* 

Control box (voltage control reguiacor) 
... ... Distributor ... ... 

Generator ... . . . . . . .  , - ,  

Lamp buISs ... ... . .. ... 
... ... Harn ... ... ... 

Flasher unit ... ". . . .. ... 
... ... Lamps ... .., "-. 
... ... Starter ... .., ... 

Windscreen wlper .,+ ... ... 

..- ... Horn (Clear Hooter) ,.. 

Instrumentpanel ... ... ... 
... Petrol gauge ... ... .. , 

. . . . . .  Oil pressure gauge ,,. 
Water temperature gauge ... ... 

... Speedometer and cable ... .,. 

Fuel pump; a1r cleaner; heater blower 

Carbu ram r ... ..+ . ... ... 

Radio ... ... ... ... ... 

Joseph Lucas Ltd., 
Servtce Dept., 

Great Hamptan Street, 
Birmingham. 

... . + .  Clear Hooters Ltd., 
Bedworth, 

Warwickshire. 

... 

.., - -  "mith. 3rd Sons (MA.) Ltd., 

.., North Circular Road, 

... ... Crlcklewwd, London, N.W.2. 

... ... 

. . . . . .  A. C. Delco, Dunstable, Beds. , 

... ... Sdex Ltd., 223-231, Marylebne Road, 
London, N.W.q. 

... .,- S. Sniith and Sons [Radlomoblle) Ltd., 
North Clrcular Road. 

Crlcklewod, London, N.W.2. 

ogettcy in the terrltary In which the vchlcle operote$. 
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GENERAL 

-Dimenslens . . . 
-Capacities . . . 

ENGINE ... . .. 

FUEL SYSTEM ... 

COOLING SYSTEM 

IGNITION SYSTEM 

CLUTCH ... .". 

TRANSAXLE ... 
REAR H U B S  AND DRIVE SHAFT3 

FRONT SUSPENSION . . . 

STEERING ... . .. 
REAR SUSPENSION 

BRAKES ... ... 

WHEELS AND TYRES ... 

ELECTRlCAL EQUIPMENT ... 
TORQUE LOADING FIGURES 
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GENERAL DATA 

GENERAL DlMENSlONS 
Wheelbase (All models) ... ..- 
Track-Front . - ... . . 

-Rear --. ... . .. ... 
-Front (van) ... ... ... 

. . . . . .  -Rear(van) . .. 
Overall length-Imp ... ... 

-Chamois ... ... 
.... -Van .,. ... 

. . OV&II height (unladen)-Salmn 
... I -Van 

. . .  Overall width (All models) ... 
Ground clearance (laden)-Saloon 

-Van . .,- 
. Turningcirc.cle-Saloon ... ... 

-Van .., ... 
Kerb weight (approx.)-Saloon ... 

I ... i -Van 
Towjng capability~(A1l models) '... 
CAPAClTlES 
Engine-including filter ... ... 
Transaxle ... ...... -. . 
Steering unlt. .. . . . . . .  ... 
Cooling system [with heater) ..+ 

(less heater) ... 
. . . . . . . . . . . .  Fuel tank 

Battery . . . . . .  ... ... 

RUNNING-IN SPEEDS 

0 to 500 miles (800 km)-Top .., 
-Third ,.. 
-Second. .. 
-First ... 

.-. 

... 

.... 

. . - 

.. 1 

. a .  

4 . 7  

.*. 

... 
4 . .  

..I 

... 
I.. 

... 
*.. 
... 
..a 

... 

. .* 
..A 

a , .  

. *. 

... 

.., 
* . I  

... 
I.. 

... 
..a 

500 miles (800 km) to 7.000 mlles (1,fXO km)-Tap .,. 
-Third ... 
--5econd , - 

-First ..., 
, , 

ENGINEGENERAL 
: No. of cylinders .-. . . . . . . . . .  ...... 

Stroke --. .- . . . . . . . . .  .,. ... 
Bore-A grade . . . . . .  . . . . . .  .. . ... 

--El g d e  ... ... ... . . . . . . . . .  
. . . . . . . . . . . . . .  -C grade 

Capaclty4eandard bore .., . . . . . .  
Compression-ratio-High (Saloon only) 

-Low (Salono and van) 
Compression--pressure (HC) ... ... 
Ccrmprcaioon-pressure (LC? ... .+. 

6 ft. I 0  In. 
4 ft. 1-1 in. 
3 fk; 11.9 in. 
3 ft. I f $  in. 
3 ft. 1% In. 
11 ft. 7 in. 
11 ft. 94 in. 
I 1  ft. 9; in. 
4 ft. + in. 
4 ft. 114 In. 
5 ft. 04 in. 
5+ in. 
6$ in. 
30 ft. 6 In. 
29 ft. 
1 540 1 bs. 
2564 fbs. 
83 cwt. 

(208.3 cm) 
(I 24.6 cm) 
(I 21 -6 cm) 
(121 -3 em) 
(119-1 cm) 
(352-7 cm) 
(357.7 em) 
(357.7 cm) 
(138-4 cm) 
(151 .I cm) 
(153 cm) 

(1 4 =4 
(f7-1 cm) 
(9.2 metres) 
(5.8 metres) 

(698 kg) 
(709-7 kg) 
(431 kg) 

54 pints (6.6 U S .  pints; 3.1 litres) 
4+ pints (5-5 US. pints; 2.5 litres) 
3 pint (-7 US. pints; -28 litres) 
17 pints (13-2 U.S. pints; 6.2 litres) 
7: pints (10-5 U.S. pints; 4-2 litres) 
6 galbns (7-2 U.S. gallons; U.2 lisres) 
32 amp.hr. 
38 amp.hr. (certain export territories] 

40 m.p.h. (64 kph) 
30 m.p.h. (48 kph) 
18 m.p.h. 49 kph) 
10 m.p.h. (16 kph) 
60 m,p.h. (96 kph) 
45 m,d.h. (32 kph) 
27 m.p.h. (43 kph) 
I S  m.p.h. (24 kph) 
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PERFORMANCE 

BHPgross . . . . . .  ... (LC.) 36.9 
BHPnett .,. , -. ... (LC.) 34 (H'C-) (H.C.) 41'7) 39 Developed at RPM (LC.) 4900 (H.C.) 4800 

Max. Torque lbs. ft., (kg.rn) (F.C,) 49 (6-7) (H.C.) 52 P.1) ... ) Developed at RPM 2800 ... 
Max. BMEP Ibs./sq. in. (kg./cm2) (L.C.) 139 (3.9.2) (H.C.) 147 (20.3) 

ROAD SPEED,IENGINE SPEED 
Road speed at 1,000 engins r.p.rn. 

Gear 
... Tap .-. . . - .-. --. . . - . . . . - 15.0 m.p.h. (24-1 kph) 
... ... ... Third ... ... ._, _.. -.. 10-9 m.p.h. (17-5 kph) ... . . . . . .  Second ... -.. . .. .. . 6.9 rn.p.h. (17.1 kph) 
... ... ... First ... .-. -.. -. . -.- 3.7 rn.p.h. (5-9 kph] 
... . . . . . .  Reverse ... . . . . . .  . .. 4-4 m.p.h. (7.0 kph] 

CYLINDER BLOCK (for torque loading flgutes see table at end of section] 

... ... ... Material ... . . - -.. . -- Aluminium with fixed cast iron liners 
... ... ... ... Max. oversize ... ".. -030 in. (-76 mm) 

CYLINDER HEAD (for torque loading flgutes see table at end of section) 

... Material . . . . . -  .. . ... . .. ... Aluminium 
... ... Steel-asbestos-steel ... Gasket-Ty pe ... . . . . . .  

4025/.0045 In. (4363/.7?4 mm]. ... . . . . . .  Valve seat inserts Inr. RL ... . .. , ,  , 

VALVES 

... Position and operation ... . . .  ., , 
... ... Tapper clearance (cold) ... .. . 

... ... Timing-Inlet opens ... -..  
> ,, c h e s  . . . . . - .-. . a *  

, , ... ... ... -Exhaust opens ... 
.a. ... . ..- ,, closes ... ,.. 

... Head diameter {hnp/Charnois Mk. I)-inlet 
... ... -Exhaust ... . -. 

Head diameter (lmp/Chamois Mk. 1i & Van]-lnlet 
... ... --Exhaust ... ,. . 

... %ern diarnctcr-Inlet and exhaust .., ... ... Angle of valve seats ... .., . , . 
Angle of valve-faces ... * . .  ... ,., ... 
Stem clearance in guide-lnle,t and exhaust .. , ' 

... ... Valve length-lnlet and exhaust ... 

... ... Valve spring-Type ... -.. ,.. 
... --Retention ... .". ... 

... -Fitted length . . . . . .  
... --Load fitted 4 . . ,"*  , . a  

... ... Valve guides-OutxIde diameter ... - . . .  

, , ... --length (exhaust} ... ' . .... 
--length (inlet) ... .., ... 

... --Interference fit , .. .... 
-Fltred height above h ' d  (exhaw st) 

, -Fitted helght above head (inlet) ... 

... Qverhead camshaft 

... . ~ p 0 4 ~ ~ ~ 0 6 I n . ( ~ f 0 ~ 1 5 m m ) l n l e r  .dr'':; 

vQX%/.OOB in. (aT51.20 mm) Exhaust ;+.. -+-..ql- 

... 6" B.T.D.C. 
46"A.B.D.C. ... 

... 46" B.B.D.C. 

... 5"A.T.D.C. 

... 1 -06611 -062 in. (27.07 126.94 m m) 
... 1.IM2/11-008 in. (25-70/25-60 mrn) 
... 1-204/1.200in.V0-58130-48mm) 
... 1 .Q66/1-052 in. (27-07/26-97 mm) 
... .2790/.2785 in. (7-07j7.06 mm) 

45" ... 
., . 4Y 
... .0aJ/403 In. [ . D S / W  mns) 
... 3.194 in. [B'I 12 mm) 
... Single 
... Cup and split cotters 
... ' Id8  in. (29-9 mm) 
... 3"l Ibs. (44 kgs) 
. , .SO2/.5Q3 in. [42-7S/iZ.f2 mm) 

1.525 in. (38.72 mnif ... 
, , 3 463 in. (37.3 6 mm) 
... .01)21p0008 In, (.8).02 mm) 
... 4 5  In. fl1.4 mm) 
... a 3 9  In, (9.9 mm) 
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T I M I N G  CHAIN 

... ... Type . . . . . .  . . . . . . . . . . . .  SIngle+row roller 
Pltch ... . . . . . .  ... ... ... ... . -375 In. (9-5 mm) x 82 llnb 

. . . . . .  Roller dlameter ... , A,. ... ... -25 In. (6.3 mrn) 
. . . . . . . . .  Width ...... . .. ... 4% In. (5-71 mm) 

CAMSHAW (for torque Eaading figures see a l e  at end of section) 

Pcsltbn ... . . . . . .  ... ... ... 
Number and type d bearlngs ... ... ... 
J~urmI diameters-front, wtre, rear . . . . . .  
Bearlng Internal dlarnece+front, centre, reer 
Bearlng running clearance ... ... . . . ... 
End float ... ... ... ... . . . . . .  

Overhead 
3; steel shell white metal lined 
*9375/-9370 In. (23 -81 123.79 mm'j 
,939Sj-9375 In. (23*86/23-81 mm) 
-002j.0005 in. (-051-M mm) 
.007/-002 In. (47k05 mm) 

4KSHATT (br torque Ioading %gumssea tabla at end of section) 

Balance . . . . . .  ... 
Number and type of bearlngs 
Dlameter of rnaln journals ... 
Diameter of ennkpln ... 
End thrust ... ... ... 
End float ... ... .. , 
Main bearing running clearance 
Blg end running clearance 

Integrally forged oaunterwelghts 
3: steel shell lead bronze, lead Indium overlay ; 
1 -875 In. (4742 mrn) 
1.625 In. (41 ~27  rn m) 
Washer on centre bearing 
4JO2/.01 in. (45/.25 mm) 
.00271-001 in. (:067/-025 mm) 
*[)1327/-001 In. (4X7I.O'LS mm) 

CONNIECTING ROD (for torque loading figures see table at and of section) 

Material ... ... ... . . . . . . .  
Type ... . . * ... . a .  ... ..a 

Rig end bearrngs . . . . . . . . .  ... 
Big end bore (without bearings) ... ... 
Big end. and float ... . . . ... ..* 

tfnvdl end bcarlngs . . . . . .  ..* ... 
: Small1 end bore ([bushad)--.High grade 

--Law grade 

S t e l  forging 
"H " sectlon 
Steel shell lead bronze, lead Indium overlay 
1 -771 11 7705 in, (44.PBi44-97 mm) 
405 in, (42 mm) rnlnlmum 
Bushed 
4251 1.6250 In. (1 5 -877/15-875 m rn) 
-62!%/-6249 In. (1 S-B?S/?S.WZ mm) 
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GUDGEON PIN 

Type ... . . . . . .  ... . .. ... ... ... Floatlng 
Location . . . . . . . . . . . .  ... ... Clrcllps . 
Diameter-High grade ... . . . . . .  ".. ... 4250/4249 In. (1548/1547 mm) ... -Low grade . ." ... ... ... -62491.6248 In. (I 5.87115 -86 rn rn) 

-Class of fit (in piston) ... ... ... ... Handpushat20aC(68"f) 

Type ... ... . ,. . . . . . . . . . .  rn ,. 
... Material ... a , .  m u +  . . . . . .  
... Length . . . . . . . .  .". . +.. 

. . . . . .  Rings-Compression . . . . . .  
... -Scraper . . . . . .  ... .... 

Compression height ,,, ... ... ... 
Max. permbslble welght'variarlon per set ,+, 

... Grade A ... ... ... ... 
B ,.* ... . . . . . .  -.+ 

C ... . . . . . .  h * .  *.. 

D (service use only) ... ... ... 
... Oversize available . . ... 

Piston skirt clearance (measured at rlght angles to 
gudgeon pin hole) ... ... . ... 

... Ring clearance (vertical clearance in groove) 
Ring gap (fitted) In A grade bore ... ... rn , rn 

... Max. permissible run-out ... ... ... . - 

Solid skirt (HC-flat top; LC-dlshed tap] 
Alumlnlum alloy [LO-EX) 
2-049 in. (52.07 mm) 
2 
1 
745O/I445 In. (26*7/26+5 mm) 
4 drams I7 grrns.) . . 

2.5758J2.6755 in. (67.%5/67-957 mm) . " 
2.6761fl.6758 In. (67-972/67.%5 mm) 
2.6764J2.6761 In. (67.980,67.972 m m) 
2+6767J!-67M in. (67.987/67.900 mm) 
-015 In. t38 mm) and -030 In. (.76 mm) 

. . . . . .  
. . . .  . . .  FLYWHEEL : . . . . .  

. . .  . . . . .  . . .  
. . . . 

. . ... ...... Rlng gear interference ... .,. -016/.008 In. ( 4 1 - 2 0  mm) 
Ring gear shrink fit temperature . . . . . .  . . . . . .  200l22O0C 

. . 
. . . . . . .  . . 

LUBRICATION SYSTEM 

Type ... . . . . . .  .. . ... ... . . . . . .  
Pump ... -.. ... . . . . . .  ... *.. ... 
Pump drlve ... ... , -. -.. . .. ...... 
Normal pressure (hot) . . . . . .  .m .  ... ... 
Filter-Type ... ... .,, ... ... -.. 

-Make.. . ... ... .. . ... ... ... 
-Capacity ... ... . . . . . .  ... ..: 

FUEL SYSTEM 
....... Pump-Type . . . . . . . . .  ..- ... 

-Location ... ...... ....... ... 
-4pemtlan . . . . . . . . . . . . . . . .  . .. 
--Pressure ... . .. ...... ... *.. 

Pressure 
Eccentric lobe 
Gear on crankshaft 
50 Ih. In.2 (3-5 kg.cm2] 
Full-flaw 
T d e m l t  
1 pint (1.2 U.S. plntr: 47 llcres) ' 

Mechanical 
Top d cambox . 

Lwer by eccentric an camshaft 
I t 2  lbs. in? (-08-.I4 kg,cm2) , , : 
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Settings Em P.I.H-T, 030 P.I.H.T.~ UP P.I.HJ.4 

Chok(Venturi) ... 21 mrn 22 mm XI mrn 

Mainjet  ... 11 1 5  102 

Econostat jet ... .. . 6~ 80 80 

Pilot jet (slow running) Q M 

Pilot jetairbleed ... . 100 90 140 

... A i r  correction 7 im 151) . . 150 

Progression holes ... I ~ 3 . 2  2x7-2 i u i . 2 ~ t i x o +  
1.3 wich 1 mm 1.6 with I mm +b wirh 1 mm Needle valve $eat 1 -her washer wxher 

Fast idle gap .,. .7] E mm mm .71 8 mm 

A i r  cleaner ... ,., Paper element Paper etement Paper elernant 

Stranglermntrol ... Aummatic Automatic Aummatic 

Jet setting -differenc='with 'B'-post mounted air cleaner 

... Mk.1 (LC)-Air correction ... .-. ,.. 200 

... -Econostat jet ... .. . .-- ,.. 45 

n t i  ( ~ c )  
30 P . I . H d  

2Q mm 

4 0 2  

80 

40 

140 

I50 

1 x l . l & l x O . P  
f 4 with 1 mm 

warher 
-71.B mm 

Paper element 

Manual 

M M  [LC) 
3D P.!.H.-5 

20 mm 

i m  

70 

40 

140 

175 

I ~ w p  r xo.9 
1.6 with 1 rnrn 

washer 
-718 mrn 

Paper element 

Mmual 

... ... ... Mk.11 [LC%HC)-Main je t  ... 105 ... -Econostat jet ... "+.  Uslng Mk,l carburettor adapter elbow 
... -Pilot jet >.> . . . . . .  40 

Mk.ll (LC & HC )-Main jet ... ".. ,.. 
... -Air correction .+* .., 370 

... ... -Emnostat jet .,. Using Mk.ll carbuleirar adapter eibar 75 
. . . '  40 ... -Pilot jet .... ... . . 

. , , . 

High altitude jet setting 

Between 5,000 ft. (1,524 rn) and 10,000 ft, (3,048 m) 

! Wlth Mk.1 high campression engines use a 165 correction jet and turn strangler coil housing 5 mm anti-clockvhse to ' reduce tenslon an the strangler coil. 

; Wlth Mk.1 low cornpresston engines use a I90 carrerrian jet and an acceleration pump rod SK-3151,additlonslly, turn 
: strangler coil housing 5 rnm anti-clockwise to reduce tension on the strangler mil. 

Note: I f the engine i s  f i t ted wi th  an export type air cleaner the main jet  shoufd be 100wherher the engine is to be 
run at  normal or high altitudes. 

COQUNG SYSTEM 

Type ... ... ... . -. ... 
... Pump ... ... ... . .. ... drive . . - .. ... ". . 

... Fan-No. o f  blades ... ... 

... -Diameter ... -. - 
 herm most at-Opens at ... ... 

. . . . . .  Radiator-Relief valve 

... Draln tap locatlcrn-Radlator 
-Cylinder black 

Fan belt-Depth ... ... -.. 
-Width at autslds ... 
-Arrgk of "'V' ... - ... 

... --Outside length = *. 

... 

... 

... 

... 

... 

... 
I .  

I , ,  

. a -  

*.. 

I.. 

*. . 
..* 

Pump and Fan 
Centrifugal 
"V" belt from crankshaft puller 
9 
9.94 In. (25-2 cm) 
77°C (I 7a"F)/rn"C (1 79°F) 
I n  filler cap, 4 fbs. in.2 (~28 kg. cm2) (71bs.in.z; 
.49 kg.tm? from B.41/?003496 and 8.42p000101) 
Tn bottom water tank 
In rlght-band rlde above oll filter 
-31 1m (7.9 mm) 
,375 in. (9-5 mm) 
415" 
43.62 In. (110.8 cm) 
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IGNITION SYSTEM 
... ... ... Type ... . -- -.- . .. ..= Coil and distributor 

... Firing order . . . .  ... .-. . . - . . .  1,3,4,2 
... ... ... ... Ignition control ... .-. Fully automatic-vacuum and centrifugal 

... Ignition timing (nomind) static ... ... ... 3" (3 mm) B.T.D.C. 
The above ignition settings rnoy n a d  SLIGHT d t e r u h  *, meet heal fuel nguirtmcntr. Such adjustmen& should be mdde by mmns of the 
distrjbutor vernier controt toking care not over Word or over advance the ignitho timing. The mm. dimmsh b measured on 

periphery of crumhhaftdley. before groove an pulley reaches winter an timing cover on mtation afcrankshafi 
... Octane fuel range ... ... . -. g0.0 : 1 use 95-47 

... lgnltion centrifugal advance ... .. . 

. . . . . .  Ignition vacuum advance .. . ,,. 

... Distributor-Maker's No. ... ... .+. 

-Despatch No.-High cemp. ... 
-Low comp. . . 

... -Drive ... . . - ... ... 
-Direction of rotation (viewed from above) 
-Contact breaker gap ... . . . .  
-Coaract lever spring tendon +.. . .. 

... -Firing angles ... .-. ... ... . - 
-Contacts closed perlod (cam dweil closed] 

Coil-Make ... . . - -.. . . - ... .-. ... 
... ... -Type ... -.- . . .  ... ".. 

... Spark plugs-Make and type -., ... - . +  

... -Gap ... ... ... +. - ..- 
CLUTCH 

8-0 :I use 85-87 
High camp: 

Distributor Dlstribvtar 
R.P.M. Degrw 

125-400 Start 
500 1"-3" 

1000 4"-4" 
3000 12"--14' 
Hg" (of mercury) 

4 O0+ 
64 1 "-3' 

11 4f"--8iu 
15 7"-9" 

25.D.4 
40905 
40968A 
Offset from 011 pump 
Anti-clockwise 
sM5 in. (-38 rnm) 
18/24 OU. (-51 1.68 kg) 
€I0, 90°, 180". 270°&1' 
6u'&3b 
Lu cas 
HA. I 2  
Champion N9Y 
-025 In. ( 4 3  mm) 

... Make and type ... * . .  ... Laycack diaphragm 
... Operation ... . . ... .&. ~ & u l i c  

(up t~ B mmm) Imp DO I U X ~  (up to Driven plate-Diameter ... ... ... 54 in. (1 3.97 cm)-Imp Standard 8.+19~93%~) Chamois ( u p  to B . ~ ~ I ~ w w B )  

6) in. (15.9 cm) -Imp Standard (From 8.419(103751) lmp Da lux* {From 
B.419093266) Chamois (From 8431009819). 

-Imp Van {Frnr. iimt p r o d ~ ~ c i ~ ~ )  

--Compressed thickness ... -299f-282 in. (7.56/7-16 mm) 
... Thrust bearing ... ... ... Carbonring 

Free movement of withdrawal lever ... None 

TRANSAXLE (for torque loading figures see table at end of section) 
... ... Type ... ... . , . ... 4 forward speeds and reverse 

Synchromesh on ... ... . - ,  ... All forward gears 
Final drive -Type ... ... ... Hypo~d bevel 

... -Ratio ... ... 4.857:1 
Gear ratios -Top ... ... -.. .852 : 1 

... ... -Third ... 1474 :'i 
--Second . . . . . .  . 1-833: l  
- F h t  ... . . . . . .  3.417 : 1 
-Reverse . . . . . .  ... 2 - 8 4 : ?  
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... ... Overall ratios-Top.. . ... - . . 
... -Third ... ... ..m 

... -Second ... . . . . . .  
-First ... .. ... .+a. 

-Reverse ... ... . . . . . .  
Adjustment-Output shaft and plnlon ... .., 

-Differential bearings . . , . . . . . .  
. . . . . .  -Crown wheel (backlash) 

Bcarlngs-Outputshaftandpinion ... ... 
-Input shaft ... ... ,.. ... 
- C l u t c h  shaft (into flywheel) ... rn ,. 

... -Differential assembly ... ... 
No.dteah-Revetplnlon ... ... . .. 

... ... -Cr~wn wheel *.. 

Speedometer gears . . . . . . . . . . . .  , , P a  

... Fillerflevel plug tacation ... ... ... 
k md n&[an6nm spud r.p.m. f i y ~ q  3- t . b u W  WE. 13 

4.138: 1 
5.702 : 
8-9[15 : 1 

76.535 : 
13.824: I 
ShIrns 
Screwed sleeves 
Screwed sleeves {4l055/4035 In. [439/-0&3 mm]) 
Taper rollers 
Front, naadle rollers; rear, ball 
Qillte bush 
Taper rollers 
7 
34 
See under Front Suspension 
Left-hand side 

REAR HUBS AND DRIVE S H A R S  (for torque loading Agrrras see tabis at end of stxkian) 

... Drive shah-Type ... .. . ..= ... .m. SoIid shaft 

... --Joint: . . . . . . . . . . . .  .,, I-lnlversa! 
-Coupling ...... ...... ,... Rubber 

... ... Rear hub bearlngs ... . . . . . . . . .  Ball 

FRONT SUSPENSION (for torque laading figures see table at end of section) 

... Type ... ... ... ... . Independent coil (swing axle) 
Spring-Outer diameter . . . . . .  

i ... 
3123 in. r 9  cm) [3'i23 in.; P9 cml I 5'153 In. (WO em) 

-Static laden length Early 7-56 in. [j 9.2 cm) C;r'B.f in.; .19*9 cm] Carrain 8'3.5 in. (2WI cm) 
ralaan 

-Static Iaden load (off , . I ~ I ~ s .  [Z?I kg) [+~Q/%P lbs.: 213:ZI kd m d a h  351)3W 1b. [15¶fl?& kg#) 

-Free length ... ,. . 10"6~ In. cb.6 CITII i-1435 in.: 26.3 em] 9'94 in. (2524 cm) 

Wheel movement-Laden to rebound ,., 3 in, (76-2 mm)-Saloon 1-7 in. {43-2 mml-Van 
... -Laden to bump 3 in. (76.2 mrnjSaalmn 3-9 in. (99.0 mm)-Van 

... Castor angle .., ... , . . .... ... . . - 10"&l" positive 
Camber angle [Unladen) ... . . . . . . . . .  ... 8"&Ia positive On Gap Gauges. See Section F 

... King-pin indination (Unladen) ... ... ... 3 O f  'I0 positive 
Ackerrnan angle--Inner and outer wheels Nil (parallel saerlng) 
Toe-in at qra  wmd 

1 
a uivafwt: m am errgk bamaen the ... . . . . . .  ... + hf+ I ~ I .  (.(.7et3.T mm) Jek 41v to 50'. 

Speedometer drlw (direct) ' . . .  Pin In n/s hub cap to cam in hub 
Hub bearings-Inner . . . . . . . . .  Taper roller 

4 . . . . . . . .  %per roller 
-End float ... ... ... .OQt;5!403 in. (-1651-076 mm) 

Shock absorbers-Make ... ... ... WcredhcadMunm 
... -Type . . . .  Teleswpic d i m  acting 

-Mountings ... ... Rubber bushed 
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STEERING (far torque loading figures see table at end efiection) 

... ... Make ... ,.. -. - .-. -, . . E,P. (Engineering Products) 
... ... Type ... -. . ... ... ... .., Rack and plniw 

... ... ... Turns lock to lock ... . .+ .-, 2% 
Total angular movement (steering lever) ... ... 70" 

... Adjustment-Pinion endfloat ... .. ... Shlms 
-Rack and pinion (backlash) ... ... Screw and locknut 

REAR SUSPENSION 

... Type ... ... . -. ... +.. Independent coil (trailing links) 
Spring-Outer diameter ... ... + 0 2 i n . ( 1 ~ 2 c r n )  [ 4 ~ 2 i n . ; ~ ~ z c m 1  

... -$tntic laden length ,,,,,, MO h. eta em) g.35 in.; za-7 C ~ I  4% in. WT em) 

-Static ladert load (off car) m d l  940 rh.. (426 kg) ~ 4 ~ 6  1 b ~ , : 4 0 6 { w  kg] mndP'i iz76/13&6 lb~.(57B/62@ kg) I } -Free length . . - ... i 4'14 in. ('23.2 em) p30 in.; 23-6 em] 9'4 in. (23'8 cm) 

Spring [Heavy duty)-Outer diameter ... ... 4.02 In. (10.2 cm) 
... -Static laden length 7-60 in. (19.3 cm) 

-Static laden load (off ar) 894/9B6 Ibs. (406/447 kg) 
... -Free length ... 3-45 in. (24 cmj 
... Toe-in at  tyra tread ... ... . . . . . .  in. (7-9 mm) in. (3.1 mm] namlnal-not adjustable 
... ... Camber angle (SaIoori)--u nladen -, . Fd45' positive (nor adju~t,~?:le). See Section F 
... (Van)-unladen ... ... 1 "~45' positive 

Wheel movement-Laden to  rebound (Saloon) 4 jn.  (201.6 mm) 
... (Van) 4-2in. (106-6nm) 

-Laden to bump (Saloon) ... 3 in. (76.2 nrnl 
(Van) ... 2-3 in. (58.4 mm) 

... Shock absorbers-Make ... -.. .". Woodhead Munroe 
-Type ... ... .., ... Telescopic direct acting 

... -Mountings ... .-. Rubber bushed 

BRAKES (for torque loading flgurss see table at end of section) 

... ... ... Make ... ... 
Type of system ... ... . . . 

... Front brakes (drum)---Material 

... -Dlamctar 
-1,lning ... 
-Lining width 

... Rear brakes (drum) -Platerial 
-Drum diameter 
-Llnlng ... 
--Lining width 

... Total lining area ... ... 
Adjustment lacation . . . . . .  
Handbrake-Type . . . . . . . . . .  

... -Laeation ... 
Access m master cylinder ...... 

Girling 
Hydraulic 
Cast iron 
8 in. (20-3 em) 
Don 202 (Ferodo MS.3 on certain sal& modelsalso van) ; ' , 

1.5 in, (38-1 mm) 
Cast iron 
8 in, (20.3 cm) 
Ron 202 (Ferodo MS,? on certain saloon models alsovan) i 
f 4 In. (30.1 mm) 
75 sq. in. (483.8 cmz) 
Squared adlusters on back plates 
Ratchet and pawl 
On flmr between front ssaw 
In front luggage campartment . 
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WHEELS AND TYRES 

... Wheels-Type ... ... --. . . . . .  Pressed steel dlsc 
-Size(Salmn) ... +., . . . . . . . . .  12L x 4J or +J 

. . . . . .  . . . . . .  ... (Vm) 12Hx4.I ... ... -No. of studs ... ... ... 4 
... Tyres -Size (Saloon) ... .. . ... ... 5-SOA2 Dunlop C.41 or 155x12 Dunlop SP.41 (Tubeless) 

... ... (Van) .". .-. . . 5-50 x 12 Dunlap Van G.72 nylon 

... ... -Rolling nd iudron t  ... -., 10.45 In. (26-54 cm) 
... ... ... -RoHlng radius-Rear ... 10.57 In. (26.74 cm) 

--Pressures-Front* (Saloon and unladen van) 18 Fbs. in.2 (1-3 kg.crn2) 
-Pressu res-Rear*t and spare (Saloon and 

... ... *.. unladen van) ... .-. 30 Ibr. in.2 (2.1 kg.cm2) 
... ... Spare wheel locatlon ... .,, ... Frontluggagecompa~ment 

. . . . . .  ... ... Lifting jack-Type . . . . . .  Scissors 
Jacking location (Car)-Front ... . .. ... ... Central (below suspension front plvoc) 

... ... -Rear ... ... Each corner (pegs) 
... ... Jacking location (Garage )--Front ... ... Central (below suspension front plvot) 

-Rear ... ... .,. ... Central (below body rear crossmember) 
i + (Solwn) Far rst driving incswsc dl p ~ m s  by 5 Ih, in2 (.35 kg-cmz). 
j t (Van) bcrcum reur tye  pressure by f5 lbs. in.2 (1.0 kg.cmz] when fully laden. 

... Make and type (Saloon) ..... ... .-- ... LucasBHNH719A-32amp.hr. 
Lucas 9A-38 amp. hr. (certain export territories) 

. . . . . .  . . . . . . .  [Van) .., Lucas D-type-32 amp. hr. 
. . . . . . . . .  i System ... . . . . . .  ... Positive earth up to Series 11 

Negative earth from Series 11 onwards 
... Voltage ... .+. 1.. m.. -.- h " .  12 

... Specific gravity reading . . . . . .  , . . . . . .  See Section N 

GENERATOR 

... Make and type . . . . . . . . . . . .  ... LUGU C.4-I 

... ... . . . . . .  ... Drive ... . . . . . .  "V" belt from pulley on crankshaft ... Output cantml . . . . . . . . . . . .  ... Current voltage control 
Brush spring tension . . . . . .  . . . . . . . . .  22/25 a=. (421-71 kg) 

CONTROL BOX 

. . . . . . . . . . . . . . .  Make and type ... L u a  RB340 

STARTER 

. . . . . . . . . . . .  Make and type ... . L u a  M.35.G ... . . . . . . . . . . . .  Drlve ... .-. .*I Lucas "58" . . . . . . . . . . . . . . . . . . . . . . .  Controltype Solendd 
Lock torque . . . . . . . . .  .+. .I. ........ 7.7Ibs.ft.(1-06kg.m)33Oj35[5amps@7~Sfl-1votu . . . . . .  Brush sprlng tenslon . * . . . .  . 30134 au. {45/46 kg) 
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, LIGHTING 

System ... . .. ..- -,. ... ... ... Earth return 
... Type-Headlamp ... ".. ... -.. . ,  F.700 Mk. 10 

-Side and front flather lamp ... , . *  ... lucas 717 
-Rear number plate lamp ... . .+ ... . Lucas 719 
-4topjtai l  lamp ... ..- , .. ... ... Lucas 692 

-Rear flasher lamp ... ... ... ... ... Lucat 691 

LAMP BULBS AND LIGHT UNITS 

Head (R.H.D.) ... ... ... ... 
Head (L.H.D.) ... ... ... .-. 

... ... Head (France] -. . ... 
Head (N. America) ... . -. ... .-. 
Side ... ... , . . ... ... ... 

... Stop and tail ... . ... .-. ... 
Front and rear flashing indicator ... ... 

... Rear number plate ... ... . .-. 
Interior ... .-. -. . ... +.. 

Panel ... ... . . - ... ... ... 
Headlamp main beam indlcarar ... ... 
lgnitlon warning ... ... ... ... 
Flashing Indicator warning ... .., .. . 

... ... ... Oil pressure warning 

OTHER EQUlPEcfENT 

. . . . . . .  Light unit (5647043) 
... ... Bulb(Lucas41410) 

. - ... Bulb (Lucas 471) 
... -. . Lightunit(7l05078) 

. . . . . . .  Lucas 989 12v. bw. or  ~ucas  222'12v+ 4w. 
... .-. Lucas 380 72v. 21 16w. 

Lucas 382 12v. 21 w. ... ... 
,.. ... Lu cas 207 12v. 6w. 

... ... Lucas 254 12% 6w, (lestoan) 

Lucas 987 12v. 2-2w. ... ... 
... . +. LUCU 987 IZY. 2 - 2 ~ .  
... ... Lucas 987 l2v .  2.2~. 
... LUGS 987 12v. 2.2w, ... 

... . Lucas 987 12v. 2 . 2 ~ .  

... .... ... ... ' Windscreen wiper-Make ... L u a  

... -Type ... ...... ... ' .  DR.3A , 

... -Armature end play ... .012/-008in.(-3/*2mm) 

... Horns-Make 7 . -  ... ... ... +.. L u a  
, . . . . . . . .  -Type . . - ... . . . . . .  9H 
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TORQUE LOADING FlGURES 

Cylinder head retaining bolts (tighten when cold) 
Crankshaft [mains) ... -.. ... ... ,.+ 

... .... Con. rod (big-end) ... .,. .,- 
Bell housing studs (engine ta transaxle) ... . .. 
Camshaft karlng cap nuts... ... ... .-. 

... Sparkingplugs ... -. - .. ... 

... Camshaft sspracker setscrew ... ... 
... ... F I p d  to crankshaft ... ..- 

... 'kmgeraturo switch b d y  ... ... ... 

36 Ibs. ft. (5 kg.m) 
41 ibs. ft. (5-6 .kg.m) 
18 I bs. ft. (2.4 kg-m) 

9 Ibs. ft. (I .2 kg.m) 
6 Ibs. ft. (-8 kg.rn) 

I4 Lbs. ft. (1.9 kgm) 
1-9 Ibs. ft. (2.6 kg-rn) 
32' Ibs. ft. (44 kg.m] 
20 16s. ft. (2.7 kgm) 

at Lc fo'ollcwiag mnnnting studs sfmuld be torque boded ta 6 fba.ft. niawimum c8 kgm) 4 

061 filter block Tlml~g wyer to block 
Water 1 nler Sump 
Water o d e t  Manlfold 
Chain tensionel- Manlfold clamp 
Cylinder head Carnbx cover 
Oil pump Tappet black 

. . -  . Disrrlbutor . . Fuel pump 
A!! .HWJ nuts should be torque loaded to - f in. UMF 6 ' f b ~ f t .  [ .8 kg.m) -- * In. UNF 15 tbs.ft. (2.0 Rg.m) 

... ... ... Drain plug and tiller plug ... .., 

... ... ... Output sh aft... ... ... .-. 
... ... Input shah .., ... , .. -, .., 

Bevel pinlan bearing pre-load (new bearings) ... . .. 
(spring balance reading) 

... {old bearings) ... 
(spring balance reading) 

... ... ... ... bIngnuts.tin.UMF ... 
... + in. UNF ... ... ... . .a  

... Mountingcoverbolr;s--$in.UNF. ... ... 
... Crown wheel ta cage (bolts marked "W") ... 
... (baits marked "X") ... 

... ... ... Differential flange nuts ... .., 
... 1 Differential shaft Iocknuts ... .. . ..- ... 

b.. ... ... ... Bell housing nuts ... 
... ... ... CIutch release lever nut  ... ... 

. . . . . .  Detent retaining plug ,., ... ,.. 
FRONT SUSPENSION 
Klng-ptn carrier to wlrhbone-Horlzantal 

-Vertical *.+ 

... Wishbone pivot bolts . . . . . . .  
Suspension support bracket-front ... 

--Rea~ ... 
... Road wheel nut ... ... .." 

Shock absorber to  suspenslon ... ... 
Suspension member to body ... ... 

... King-pln retainer nrat ... . ,. 
... Froart hub locknut ... ... ..- 

35 lbs. k. (4-8 kg.m) 
45 Ibs. ft. (6-2 kgm) 
45 Lbs. ft. (6.2 kgm) 
14/20 Ibs. In. (.16/-23 kg.m) 
9/12-5 tbs. (4/Sa6 kg.) 
7/10 Ibr. in. (48/.11 kg.m) 
4-516.25 Ibs. (2124 kg.) 

1 b s f  5 k g  l- 16 Ibs.ft.(2-2kg.m) 
12 I bs. Ft. (1 -6 kg. rn) 17 Ibs. Ft.P.3 kg.m) 
16 Ibs. ft. (2.2 kgm cold) 
23 ibs. fr. (4-0 kg,m) 
40 Ibs. ft. (5.5 kg.m) 

145 Ibs. ft. (20-0 kg.m] 
130 Ih. ft- (18.0 kg-m) 
25 Ibs. ft. (3-5 kg.m) 
I 1  Ibs. ft. (1.5 kgm) 
7 Ibs. ft. (1.0 kg-m) 

74 lbs. ft. (f0-2 kg.m] 
48 Ibs. ft. (6.6 kg.m) 
25 Ibs. ft. (3.4 kg, rn) 
27 Ibs. 8. (3.7 kgm) 
27 Ibs. ft. (3-7 kg-rn) 
48 Ibs. ft. (6-6 kgm) 
43 lbs. ft. (5.9 kg.m) 
W Ibs. ft. (2.7 kg.m) 

6 Ibx. ft. (43 kgm) Fht ta be r w m  with taper 
'13 Ibs. ft. (1.7 kg.m) 
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REAR H LIB5 & DRIVE SHAFTS ' 

. 

Rear hub nut . . - . -. ... ... .,. ... 1701bs.ft.(?3~5kg.m) . . 

... Rotoflex caupllng bales ... . . - .,. .+. 34 I bs. ft. (4-7 kg.m) 

Steeringunitattachment"U"bo1t ... ... , 14Ibs.Fe.jl~9kg.m) 
... Steering u n k  to track rod .., ... ... ... 37 Ib~ . f t . t 5 . ' I kg .~ )  

... Track rod ball joint ... ... . , . ... a , .  20 Ibs. ft. (2.7' kgm) 

... ... ... ... Steering arm to stub axle ... 33 Ibs. ft. (4'4.5 k8.m) 
Inner column pinch bolt* in. UNF [head not marked) - 8 Ibs. ft. (1.1 kg.rn) 

-J-In.UNF (head marked with "V") 10 Ibs. ft. (1.4 kg-m] 
--A In. UMF (rhrough bolt) 13 Ibs. fc. (7.7 kg.rrr) 

BRAKES 

... ... ... Backplate to  stub axle ,., ,.. 141bs.ft.(l-9kg.m) 

... ... ... Wheel cyllr>der to backplate .. . 6 1 bs. ft. (-8 kgm) 

. . . .  ... Bleed screws ... +,. ... ... 5 I bs. ft. (-7 kgm) 

... ... Union nuts {male) ... ... .,. ... 7 I bs. ft. I.9 kgm) 

... ... Uni011 nuts (female) ... .. , ... 9 l b ~  ft. (I ~2 kg.m) 

REAR SUSPENSION 

... Crossmember to body ... ... * - .  ... 27 ibs. ft. (3.7 kg.m) 

... ... Engine mounting to crossmember ... 27 Ibs. ft. (3-7 kgm) 

... Shock absorber to body ... . .- . , ... "1 lbs. ft. (3.9 kg. m) 

... Shock absorber to suspension ... -.. . * .  25 l b5. R. (3.4 kg.m) 
... ... ... Suspcnslon pivot bolts . + .  ... 43 lbs. ft. (5-9 k g m )  

CLUTCH 

Clutch to flywocl bolts ... ... . p. . . . . . .  7Ibs.ft.(.9kg.m) 

COOLlNG 

... Fan cowl to water pump body .,. ... ... I 1  Ibs. ft. (1.3 kg-nr) 
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COOLING SYSTEM 

DESCRIPTION . . By-pass junctim 

The coolant is maintained in circulation through the sys- This unit has been introduced lhto the system t o  Improve 

tem by an impeilor-type pump secured t o t he  generator heater cficiency and simplify bleeding of the corsllng 

mounting bracket and positioned immediately in front of system. It is mounted on the chassis sub-frame adjacent 

a nylon coding fan. The pump is driven by a vee belt of to the engine, and is basically a three-way junction, 
rubber which also serves t o  drive the generator. Coolant integrally constructed and lncorpararing a bleed value. 
i s  drawn into the pump from the bottom radiator tank 
through a short rubber hose, from where it i s  delivered 

to the engine cylinder block and thence to  the cylinder The chassis number introduction points for the unit are 

head. as follows:- 

Whentheengineh~atta inedi tscorrectworklngtem- Imp,De-luxe ... +.. .*. . . . 8.41 9086306 
psratu re, a thermostat: lncorporatad In the coding Bask ... ,.. ... ... . . , B ,4291S03215 
system and situated i n  the cylindar head relieves, and Chamols ... ... ... ,,. . 8.431003398 
permits the coolant t o  flow around the system where it 
returns direct to the radiator header tank. The unit Is shown in Fig. I with bleeding tube attached. j 

The nylon coding fan which 1s Formed with a set number 

of blades, blows cooling air through the radiator gllls, 
thereby reducing the cooling temperature; this being DRAINING AND REFILLING THE SYSTEM 
parrlcularly necessary during periods of In-town driving 

or when the car is  stationary wlth the  engine Idling. 
braining the system 

Coolant temperature warning lamp 
<. Move the heater control on the facia to hit (red) 

position if a heater. is fitted, 

Cerraln Imp models are f i t ted with a coolant temperature 2. Remove the radiator filler cap by turning it in an anri- 
warning system: this comprises a switch installed in the clockwise dlrectim. 

cylinder head adjacent to the thermostat housing, and Is 
electricallr connected t o  the ol l  pressure switch. There- If the system is warm, place a rag over the %Her cap and 

fore, in the event of the coolant temperature becoming the cap graduab* 

excessive (106&3T), the temperature switch will If the system has become overheated do not attempt 
operate and the all warning lamp on the instrument 

t o  remove the cap unti l  the system has cooled to its 
binnacle will illuminate. operating temperature. 

When the oi! warning b m p  illurninotes, the vehlcle must be 3, open both dain one leered the 
stopped fmmediotely and the cause investigated. bottom of the radiator, and the other on the right- 

hand side of the cylinder block adjacent to No. 1 
Refer also to  Sections 0 and N of this publicatlan. cylinder. 
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Preparing the coolant 

Using Roores Inhibitor: 
When an anti-freeze mixture is not used In the system, 
7 fluid ounces (4 pint or  200 c-c,) of R~otes Coolant 
Inhibitor must be added to the water to mainrain the 
system free from corrosion. The system muse be cleansed 
m d  the Inhibitor renewed at yearly intervals. 

Using anti-freeze: 
Only anti-freeze t o  British Standards Specification 3150 
must be used. This should be added t o  the water in 
correct proportion without the addition of the Rootes 
Inhibitor. The exact quantity wi l l  depend upon climatic 
conditions, but the maker's advice in this respect should 
be accepted. Certain precautions are necessary when 
using anti-freeze; these are outlined jn later paragraphs 
and shcruld be strIaly observed, 

~ e f i l l i n ~  the system 

1, Flush tho system with clean cool water and close the 
drainage polnts. 

2, Refill and bleed the system in &C manner described in 
the following paragraphs. 

Systems with a heater o r  by-pass junction will require 
bleeding; those without a heater wil l  not require bleed- 
ing, except they incorporate a by-pass junction. 

Fig. 1. By-pnss junction and method of bleeding system. 

BLEEDING THE SYSTEM 

An important factor in maintaining the eficlency of  the 
coollng system is t o  ensure that it i s  free from pockets of 
ah-. Hence it wi l l  be necessary t o  carry out  the proces 
of 'bleeding' when the system has been drained for any 
reason, o r  where the heater has become inefficient, and 
i n  cases where the level of the coolant: has failen below 
normal through lack of maintenance. 

It is 'most important that the bleeding of the air fmm'thc  
system Is carried out when the engine is  cold, in order t o  
take advantage o f  the closed thermostat condition, 
With the thermostat closed during the  bleeding process, 
the coolant is directed t o  the remote parts d the system 
where the air i s  quickly expelled by the diverted pumping 
action. 

Bleeding procedure for earlier models 

Prior to the hllawing chassts numbers:- 
imp, De-luxe .. . ... ... , , ~ . 4 1 9 0 8 6 3 ~  

... Basic ... ... ... ,.. 8.429003215 

... Chamois ... ... ... ... 8.431003898 

The procedure is the same as given in  the following para- 
graphs for vehicles fitted with a by-pass junction assembly, 
except that the bleeding tube must be fitted t o  the 
bleeder valve on the heater and be long enough to extend 
from thls point: ra the radiator header tank. The part of  
the bleeding tube used at the header tank must be of 
transparent plastic material to allow observation of the 
coolant during the bleeding process. 

. . 

Bleeding tube particuhrs: * 

... Inside diameter ... $ in. (4.8 mm.) 
Length ... ... ... 14 ft. (4.25 m.) 

Bl$eding far later' mod& 

From the following chassis numbers:- . . 

Imp, De-luxe ... .,. .., ... 8.43 90&& 
... . Bar Is . . . . . . . .  .*, .,. 8.42900323 5 

Charnois ,,, ... ... . , ,  6.431003898 

The 'bleeding IS carried out  with the ald of a short length 
of transparent plastic tubing connected to the bleed valve 
(A) an the by-pass junction assembly as shown In Fig. 1. 
The bleed valve (if fitted) on the heater matrix is not for 
use and must be kept closed at all times. 
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1. Close €.he drainage points and fill the  system with 
coolant containing the recommended inhibitor or 
anti-freeze in correct proportion. 

2. Fit suitable length oftransparent plastic tubing to the 
bleed valve on the by-pass junction assembly, and place 
the free end into the radiator header tank, then open 
the bleed valve. 

3. Move the heater control on the facia t o  hot (red) 
position, if a heater is fitted. 

4. Start the engine and run it at approximately 2,000 
r.p.m. 

5. Top-up the system wlth cooianr irnrnediately'the level 
in the radiator is seen to fall. 

6; 'Maintain the system in  the full condltjan by consrandy 
topping-up until the lase traces of air have issued from 
the bleeding tube. 

7. Momentarily open the thrott le to expel any trapped 
air, then close the bleed valve. 

8. Stop the engine, remove the bleeding tube, and refit 
the radiator cap. 

Bleeding tube portlcu~ars: 
Inside diameter .., ... Si; in. (4.8 mm.) 
Length . . . ... ... 2 ft. (60 cm.) 

Unsatisfactory results 

In the event of failure to bleed a1r from the system after 
applying 'the recommended procedure, the folbwing 
checks should be made:- 

1. Inspect.the system for leaks and tighten all connections. 

2. Ensure tha t the  heater control I s  operating the valve 
efficiently. 

3. Inspect the heater hoses for kinking. 

4. Ensure.ihat the heater hoses a r e  not restricted by 
foreign matter. 

5, Ensure that the routing of the hoses to the heater 
connections is correct. 

, , 

6. Check that the thermostat is t o  specification and work- 
Ing properly. 

FAN BELT ADJUSTMENT 

Refer t o  Section B of this publication. 

THE THERMOSTAT (See Figs. 2 and 3) 

The function of the thermostat i s  to check the flow of 
coolant through the system untl l  such t ime as the pre- 
determined temperature has been reached; this attained, 
the thermostat opens fully and permits coolant to flow 
around the system. 

On starting the engine from cold. coolant Is circulated 
around the cylinder block under influence from the pump 
impellor; addizlanally, coolant I s  also drculated through 
the passages in the cylinder head and the thermostat 
housing. 

Untii the coolant has attained the predetermined operat- 
ing temperature (xee General Data), the thermostat will 
remain closed, so that coolant i s  directed by way of a 

by-pass hose connected between an outlet on the cylinder 
head and an inlet on the pump body, where it isrecircu- 
lated through the cylinder block and cylinder head. 

As the codant temperature Increases above the pre- 
determined opening figure ... of  the thermostat, i ts  valve 
wilI commence 20  unseae'and permit coolant to  pass into 
the radiator. This fresh circulation af coolant causes the 
pump impellor to  draw from the bottom tank a supply at 
a greatly reduced temperature. 

The engine coolant working temperature should not be 
perrnltted to exceed the figure given In the General Data. 

. . 
To remove 

, , 

Drain the cooling system in accordance wi th  the instruc- 
tions given under the appropriate heading. . 

Raise the car to a comfortable working height and remove 
the vertical metal shield positioned immediately in front 
of the cambox. (5 cross-head screws). . .:! i: , 

, " :,,. , .  . 
. . .  . . . .  . 

The thermostat housing wi l l  noGj be risib'le,,& the front 
of  the cyllnder head, retained by two n~t$;~ la in  and 
spring washers. Remove the nuts and collect the washers; 
the houiing can now be detached and the thermostat: 
withdrawn from i t s  seat in the cylinder head. 
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Fig. 2. Be!lows type thermostat and thermostat housing. 

To refit 

Position a new or  the orlginal thermostat on its seat, in 
the cylinder head, ensure that both the cylinder head 
and housing jointing faces are free from foreign matter 
then position a new gasket over the mounting studs and 
onto its seat. 

Refit the thermostat housing and secure it in  position wi th  
the t w o  nuts, plain and spring washers. 

. . 

Refill the cooling system in accordance with' the' inst'ruc- 
tions given under the appropriate heading. 

Testing bel lows type thermostat 

Remove the thermostat from I t s  housing in the manner 
previously described, then submerge the thermostat i n  
water which i5 1n the course of being treated t o  the work- 
ing temperature. Additionally, place atherrnometer in the 
heated water, so that at the precise moment the ther'mos- 
tat valve reljeves, a reading can be recorded. 

After starting t o  open within 2.2" t o  2.0T (4" ta.5'F) of 
its specified opening temperature, the thermostat should 
be fully open within a further 5 ~ 6 ~  t o  6-7°C (10" t o  12°F). 

Testing wax tfpk thermostat 

Before deciding ta fit a pk ther rnos ta t ,  the suspect uni t  
should be checked in the fallowing manner:- 

Examine the thermostat visually to -  ensure that -the 
riveted o r  soldered joints are secure. 

Ensure that the jiggle pin i s  in position and free t o  float. 

Checkthatthe rubber seal on top of the wax type element 
-T-:&%>- . . 

is not: cracked or and that no wax is exuding 

from beneath it. 

Fully immerse the thermostat in cold water, taking care 

not t o  allow it t o  touch the bottom or sides of the con- 

tainer. Suspend i c  from a fixed part of its structure in  
order not t o  interfere with its action of opening. 

Raise the temperature of the water gradually t o  2-2" or 

24°C (4" or YF) above the specified opening temperature 

stamped on the thermostat, and hold it steady a t  this 
temperature for two or three minutes. 

Continue t o  raise the temperature gradually t o  bolling 

point and again soak for the recommended period. . 

The thermostat should start to  open within 2-2*'to2-PC 
( 4 9 0  5°F) of i t s  specified temperature. A t  98-9" to 

100°C (210" t o  212°F) it wi l l  be approximately $ In. 

(6-3 mm.) open, but wi l l  not reach i t s  fully open position 

until several degrees above normal atmospheric boiling 

point. . . 

When the valve hiis opened, ensure that  i t s  seating' is 
clear of foreign matter. The valve must not be operated 

manndly. 

. . 

Remove the thermostat from the hat water and submkrge 

it in cold water {at room temperature) to  check that the 

valve re-seats securely within 35 to 20 seconds. 
........ 

... :.. 
The wax-type thermostat i s  shown,ln Flg. 3.  This he$ 

design supersedes the bellows type. , . . .  . . .  . . . . 

Fig. 3. Wax-type thermostat. , 'c! .,/251 

. . 
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I .  STONE GL'ARD 0. RUBBER SHROUD CLIP 
2. REAR CDWL 9. RUBBER SHROUD 
3. RETURN HOSE ft?. RUBBER SHROUD CUP 
4. HOSE CLIP T'i, RADIATOR 70 PUMP HOSE 
5. RADIATOR FILLER CAP 12. RADWYOR DRAW TAP 
6. RADIATOR 13. OVERFLOW PIPE 
7. FRONT COWL 14. OVFRPLOW PIPE RETAINING CLIPS 

Plg. 4. ~rploded view of radiator ~ssembly 

THE RADIATOR (See Fig. 4) 

Th&caolingj radiator is of t h e  killed-type and is pressorised 
by means of the filler cap. The filler cap incorporates a 
spring-loaded pressurc relief valve which is designed to 

reraln J. predetermined load (see General Data) over and 
above that of  the atmospheric pressure within the system. 

In the event of the pressure rising in  excess of the pre- 
determined figure, the spring-loaded valve i s  unseated 
and permits the additional pressure t o  be vented t o  
atmosphere, by way of the ovcrflow pipe attached at the 
neck of the filler orifice. 

When the coolant temperature eventually subsides, 
atmospheric pressure is restored - in the sysrern as the  
result of a small relief valve, sltuated In the centre of the 
pressure relief valve unit, unseating to allow the equalis- 
ing of pressure. 

. . .  

The oblect of raising the pressure within the sfstern, is 
to rake the boiling polnt of the coolant and thereby 
rnlnlmke the risk of coolant loss brought: about as the 
result of boiling. 

Certaln later models are fitted with la four-row gilled 
type radiator containing an anti-aerarlon baffle in the top 
tank. Systems wlth this radiator incorporate o no-lws 
overflow bottle which conserves the coolant in the 
system. 
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To remove 

Open the engine compartment lid and remove the radia- 
t o r  filler cap ; this is  necessary because the system is 
pressurised. 

Drain the cooling system as explained under the appro- 
priate heading. 

Disconnect the feed and return hoses at the radiator, 
then slacken the innermost wire clip t ha t  secures the 
rubber shroud to the fan cowl. 

Remove the three cross-head screws that retain the 
r d l a t o r  stone-guard to the adjacent vertical panel. 

Remove the three holdrng bolts, one each side of the 
radiator header rank and the other remalnlng bolt at the 
left-hand side of the block. The radiatar can now be 
withdrawn from beneath the car. 

If further dismantling is desirable, the stone guard and the 
FWO COWIS can be detached after the ramoval of the cross- 
head screws. 

IMPORTANT.-if the- radiator is  t o  be put into store, 
or set aside until eventual reassembly, stack in the ver~ical 
position, in order t o  avoid t h e  possibility of sediment; 
which may be present In the battom tank, from being 
transferred into the narraw-bore vertkal tubes. 

This is the reversal of the foregoing procedure for 
removal. 

. . .  , " . .  . 
CLEANING THE COOLING SYSTEM : . .  ': 

Periodiczlly, the complete cooling system is to be cleaned 
by flushrng through; thls form of maintenance is  par* 
titularly desirable, especially in areas where there is the 
non-availability of soft water. 

Procedure 

Drain the cooling system as previously described under 
the appropriate heading; additionally, remove the taps 
completely. . . 

. , 

Should the engine still be hot after draining, waft unti l  it 
has coded sufficiently, than cDrnmence flushing the 
system with cool, clear water. 

After this has fully drained, refit the taps and commence 
filling the system, as previously described, with a solution 
of cleaning compound (several reliable brands are 
available). 

. .. . . . 

CAU710N.-It i s  important to drain the solution. after 
the prescribed period d running; these instrucrlons are 
to be found, i n  most instances, on the slde of the sdution 
mtitainer. The solution must not be allowed ta con- 
taminate the vehlcie paintwork as its effect fs likely t o  be 
injurious. 

. . .  . . 
. . . . . .. 

. . .  

when the sohion has been drained from the sys&rn, 
re-commence flushing through with a continuous flow of 
cod, clear water untfi It issues from the drain taps as 
clear as at the filling orifice. 

~ e f i l l  the coding system as previously described, with 
coolant that  befits the climate at the time. 

. . 

. .  . 
Claanirig the radiator exterior . .  , 

. . .  

Periodically, the air spaces between she radiator gills 
must be cleaned of accumulated dust  and other foreigh 
particles, otherwise should a "choking" condition bc 
altowed to remain too long the result wi l l  be one of 
excessive overheatlng. 

The type of cleaning necessary wil l  depend on the condi- 
tlon of the radiator exteriur; therefore, in che event ofrhe 
radiator gills becoming almost completely blocked, it 
would be far easier to remove the radiator in order that 
It can be submerged in a bath of very-hat water to which 
a mild detergent has been added. 
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Judiciously scrub the gills using a st i f f  bristle brush,NEVER 
a wire brush, working thedetergent solution well into the 
matrix. 

When all traces of grease and dirt  have been dissolved, 
rinse the radlator with plenty of cool, clear water and 
finally dry between the gills, using a low air-pressure 
line. 

If the condition of the radlator exterior i s  only mlldty 
contaminated with road dust, i twi l l  only be necessaryto use 
the low air-pressure line t o  clean out between t h e  gills. 

This is best carried out from behind the radiator itseif, 
in which w e ,  the stone guard will require removal t o  pro- 
vide access. 

After blowing through the radiator from the rear, trans- 
fer the air line to  the fan side of the radiator and dlspel 
dust particles which have accumulated within and around 
the fan cowl. 

PRECAUTIONS AGAINST FROST DAMAGE 

During the months of winter, it Is ,strongly remm- 
mended that an antl-freeze wmpound is used in the cod- 
ing system. It is most important tbt, as the engine unit 
is cansrructed in alurnlnium al lq,  anti-freeze to British 
Standards Specification 3150 is used, otherwise serlous 
damage mzy result 

The exact proportions of anti-freeze to be used will 
depend entireiy on t h e  climatic. conditlans, therefore, the 
advice given by the manufacturers of the pr~duct should 
be accepted. A wall-chart i s  usually available, which 
details the correct proportions to suit any particular 
cllmate. 

It is painted out: that, if anti-freeze i s  not used it b quite 
possible, due to  the action of the thermostat, for thie 
radiator to "freeze-up" whilst the vehicle b tn motion, 

even though the radiator content was qulte fluid when 
the engine was first started. 

Priarta the use of anti-freeze solution, the cooling system 
is to be flushed through in the manner recommended 
under the heading of "Cleaning the cooling system". 

'It is essential that the cylinder head gasket is in good 
condition, additionally, the cylinder head bolts are to be 
checked for tightness by making sure that they are pulled 
down t o  the correct torque loading figure (See General 
Data). 

fkherwjse, should the anti-freeze solution be allowed 
to  leak into the crankcase, the result Is likely to be 
one of damage to the working parts. 

Ensure that the hose cllps are tight and that the water 
pump and thermostat housing are both secure; enough 
to prevent leakage. 

To ensure adequate mixhg, it Is recommended that the 
anti-freeze solution and water are both measured in their 
correct proportions In entirely separate containers, then 
pour the water Into the receptacle conhinhg the anti- 
freeze, mlx thoroughly and then commence filling the 
coollng system as previously instructed, 

The ,anti-freeze seturiao i s  not subject to evaporatim, 
therefore, unless leakage i s  apparent, 'topping-up' w1lI 
constitute the addition of water only toybring the coolant 
ro Its correct Ievel In the header tank. 

Heaters 
% , , 

It Is recommended that  where a heater unit is Installed, 
anti-freeze i s  used, because even when tho cooling system 
has been drained, a small amount of water wil l remain in 
the heater unit and the connecting piper. If this water 
freezes it Is likely that the heater unit will be seriously 
damaged. 
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Fig. 5 Exploded view of water pump and f i n  assembly , 

[Inset shows early fun unit) 

COOLING FAN ASSEMBLY (Sea Fig. 5) 

The cooling fan, whlch i s  of a plastic material, Is formed 
with a set number of blades equally spaced around the 
periphery of a large hub. Tbe fan is attached to  a driving 
member by three bdts whlch Is  ltself keyed on the end of 
the waterpump drlvesplndle and secured t o  rhls member 
with a \arge nut and washer. A plastic cowl surrounds the 
cooling fan where its prime function i s  to direct coding 
air stralgbt to the fan via several vanes which are moulded 
Integrally around the inner diameter of the cowl. From 
thls polnt the cmllng fan blows air through the radiator 
in order to maintain the cooling system at a greatly 
reduced temperature. especialty when the vehicle is 
stationary or during. in-town drlving. 

Remove the radiator filler cap and drain the coolint by 
opening both the bottom radiator tap and: rhe cyllnder 
blmk tap, 

Slacken the' generator hddlng bdts and remave'the 
drlvlng belt. 

Slacken the nut an the bolt which secures the rubbcr- 
shroud retaining-dip surrounding the fan cowl and 
displace the clip so that it rests adjacent to the second 
clip of Its type. 

. ..:C . , , . . .  
Removethethrecgencramr holdlng bdts, having first dl+ :?,... 

connected the cables at the Lucar connections, and detach - , , 

' 

the generator uniL 
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Slacken the hose clips and detach the hoses from the 
cylinder block, radiaror bottom tank and the water pump 
by-pass inlet connection. 

Remove the three long bolts which retain the mounting 
bracket assembly to  the cyllnder block mountlng bosses 
and remove the pump and fan assembly to the bench. 

The cooling fan Is detached after the three retaining bolts 
have been unscrewed from the tri-angularly shaped 
driving rnem ber; collect the  three distance pieces, if fitted 

To detach the fan cowl, remove the four long bolts which 
extend through the Inlet and outlet bodies of the water 

Pump. 

To refit 

Thls will be the reversal of the foregoing procedure far ' 

remqval. 

On re-assembly, It i s  important that the four spacing 
washers are Inserted between the hub of the fan cowl 
and the outlet pump-body on the four bolts which pass 
through the water pump bodies. 

On completion of assembly, refer ro the appropriate 
paragraph which describes how "to refill" the cooling 
system. 

WATER PUMP ASSEMBLY (see Figs, 6 and 7).  - ' 

The water pump i s  of the centrifugal impallor type, the 
impellor being mounted on a steal spindle which runs in  
two identical ball bearings, each of which is positioned 
an its awn Iournal formed on the spindle. Adjacent m 
the inner face of each bearing is  a dished washer; this 
acts as a thrower in the event of codant finding i t s  way 
past the carbon-faced springrloded seals posltloned one 
at each end of the impeltor. 

At the bearing end of the inlet and outlet pump body a 
smali hole i s  drilled in the casting which permits any 
coolant, which has seeped past the spring-loaded seals, 
ta drain away and therefore, together with the dished 
thrower, the bearings are prevented from becoming 
saturated should any coolant seepage occur. 

, , 
, .  ! 

i i o  remove 

Remove the radiator Rller cap and draln the coolant by 
opening both the bottom radiator tap and the cylinder 
block tap. 

. , 

slacken the generator Raldtng bolts and remove the':  
:. :. , . .  . driving belt. 

, : :  . .  . ,. , , 

7 1 4 5  

Fig. 6, S~eaiond view ofwater pump and fan usrrmbiy. 
(Early models) 
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Slacken the nut on, the bolt which secures the rubber- 
shroud, retaining-clip surrounding the fan cowl and 
displace the clip so that it rests adjacent t o  the second 
clip of i t s  type. 

Remove the three generator holding bob ,  havlng first 
' .  disconnected the cables at the Lucar connections, and 

detach the generator mit. 

, Slicken the hose cllps and detach the hoses from the 
cylinder block, radiator bottom tank and the water pump 
bypass inlet connection. . -  

Rernow the three bhg'bolts which' retain the mounting 
" bracket assembly to the  cylinder block mounting bosses 

' 

and remove the pump and fan assembly t o  the bench. 

The cooling fan i s  detached after the three retaining bolts 
have been unscrewed from the triangularly shaped 
drivingqember; collect the three distancepieces, i f  fitted. 

To detach the fan cowl, remove the four long bolts 
which extend through the i n l e t  and outlet: bodies of the 
water pump. 

Unscrew the large nuts at each end d the irnpellor 
sphdle and draw off the tri-angular drlvlng member and 
the driving pulley from their respective keys. 

Hold m e  half of the pump body steady and turn the 
opposite half, at the same time pulling one from the other. 

. . . . . . 
Remove the sealing joint ,which is posltimed between . 1 

the Inlet and outlet pump b$dles., 
, . . .  . 

. , . ,  

If  necessary, withdraw the t&, bearings and the two 
' 

spring-loaded water seals. : ' 

No attempt must be made todismantle the impellor from 
Its driving spindle, Should elther the impellor or the 
spindle become damaged it will be necessary to fit a 
new matched assembly. 

Using new parts as found necessary, re-assemble the 
pump In t he  reverse order d disassembly. If either the 
pump irnpellor or driving spindle are in any way damaged, 
a new matched assembly must be fitted. Additionally, 
prior to assembling the two halves of the water pump -, 

body, coat both jointing faces with Shell Ensis Fluid 256, 
this action prevents the passlbllity of corrosion and 
facilitates disman ding when called for. 

On re-assembly, it is  important that the four spacing wah- 
ers are inserted between the hub of the fan cowl and t h e  
outlet pump-body on the four bolts which pass through the , 

water pump bodies, Additionally, torque load the four . .- 
retaining nuts to the figure stated in General Data. . ., 
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Fig. t. Engine-iongitudind section 
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Fig. 2. Engine-cmrs .sectlans 
&.. ' ,.... . 
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Fig. 3. Exploded vikv of wdrklng parts 
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ENGINE 

GENERAL DESCRIPTION 

As shown in Fig. 5, the engine is situated at the rear d 
the car and is bolted directly onto the combined gearbox 
and rear axle unlt. It i s  indined at an angle of 45' from 
the vertical to reduce its overall height and to assist in 
keeping the centre of gravity as low as possible. 

Engine details are shown in Figs. I to 4, and from these it 
will be seen that the valves are operated by an dverhead 
camshaft. 

, - The engine cylinders are numbered from the wan bhaft 
pulley end of the engine, which makes No. 1 cylinder to 
be nearest when the engine compartment cover is ra~s+d,' ,. 

, 

, , ,  
, , 

, . Fig. 5. View af engine in car 

The cylinder btock, cylinder head, valve a v e r  and timing 
case are pressure dle cast in aluminium alloy which gives 
a considerable saving of weight. Cast iron cylinder Ilners 
are used. They are held in position whlle t h e  cylinder 
black Is pressure die cast around them and then form part 
of the cylinder black. They cannot be removed. but can 
be bored out to take oversize plstons. 

The camshaft is driven by a single roller chain. The 
chain 1s tensioned by a spring loaded rubber faced blade 
which presses agalnst its trailing slde. A rubber faced 
rubbing plate is fitted adjacent to  the driving side d the 

, c,hain to prevent chain whip. 
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The eight tappets operate in a light alloy housing 
held by studs and nu.ts to the cyllnder head. This housing 
also carries the three palm of renewable steel  backed 
white-metal camshaft bearings. 

Valve dearances are adjusted by uslng tappet shims of 
selected thickness between the valve stem ends and the 
inside flat face of the tappets. 

Retiming of the camshaft, after replacing t h e  cylinder head, 
Is a very simple operation as it has not been necessary to 
have a vernier type of adjustment between rhe camshaft: 
flange and camshaft sprocket wheel. 

The crankshaft i s  a 'steel forging and i s  statically and 
dynamically balanced after machining. It runs on three 
main bearings. Its end thrust loads are taken on two 
sernkircular thrust rings that are located an each side 
of the upper half of the centre main bearing. 

. .  . 

The connecting rods are made from'stcd &inping* and 
have serrated butting faces at 50' from the vertical to 
allow easy removal through the cylinder bores. The two 
big end bolts screw into the  tops of the rod and are secu red 
by tab washers. Phosphor bronze bushes are pressed In to  
the  l i t t l e  end bores of the rods and the gudgeon pins are 
retained in the piston by.-,drc!ips at their outer ends. 

Light alloy pistons are used. These are fitted with two 
compression rings and one oil control ring. The tap 
compression ring is chromium plated. 

. . 
. . 

A large. eapacliy oil pump i s  dr iven at half engin.e speed by 
skew (cross helical) gears at the front end of the crank- 
shaft. 

The distributor rakes I t s  drlve from offset slots In-the end 
of the oil pump drive gear. 

A ghosted view of tbe oil' psssages'ln the cyllnder block 
and cylinder head are shown in Fig. 16. 

Ful l  particdars are glven in the Data SectIan of engine 
power output, compressldn ratio, corn p ression pressure, 
valve clearances, ignition tl m lng and all other necessary 
settings and dimensions. 

TORQUE SPANNER SETTINGS 

THE CYLINDER HEAD BOLTS, MAIN BEARING FIXING 
BOLTS, AND OTHER BOLTS AND STUDS SCREW 
DIRECT INTO ADEQUATE LENGTHS OF THREADS 
IN THE ALLOY CASTINGS. . .  . 

. . 
. . . .  . 

A VERY RELIABLE TORQUE SPANNER MUST' 
ALWAYS 'BE USED WHEN TIGHTENING ALL BOLTS 
AND NUTS. 

THE CORRECT TORQUE SPANNER SETTINGS ARE 
GIVEN AT THE END OF THE DATA SECTION. 

GENERATOR 

To adjust belt tension (See Fig. 6) 

The generator [s driven fram the engine crankshaft 
pulley by the  bel t  which drives the water pump and fan. 

The belt is correctly tensioned when a total of 1 in. (25 
mm) movement can be obtained an the longest run of 
the belt. 

TA adjust the tension, slacken the nuts and bolts at ' the 
bottom front and rear of the generator, the l ink locating 
bolt and the screw through the slot in the strap. 

Move the generator about its bottom two fixing b o b  
unti1 the correct tension i s  obtained, then retighten 
all bolts shown by arrows in Fig. 6. 

. . .  

' Fig. 6, Generotor driving belt adjustment points ' . 
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RUBBER WASHER In addition defective contact breaker points or M.T. 
cables can reduce voltage supplied t o  the sparking plug 
and cause misfiring. If fouling is evident in only a few 
cylinders, sticking valves may be the cause. Excessive 
idling, slow speeds or stop-and-go driving can also keep 
plug temperatures so low that normal combustion 
deposits are not burned off. 

BURNED OR OVERHEATED sparking plugs are usually 
identified by a white, burnt o r  blistered insulator nose 

and badly eroded electrodes (See Fiz. 12). Inefficient 
engine cooling and improper ignition timing can cause 
general overheating. If only a few sparking plugs are 
overheated, the  cause may be uneven distribution of the 
coolant. Severe service, such as sustained high speed 

Fig. 7. Sparking plugs in pasition and heavy loads, can also produce abnormally high  
temperatures in the combustion chamber, which neces- 

SPARKlNG PLUGS sitates use of colder sparking plugs. 

Examination and cleaning 

Fig. 7 shows the sparking plugs in position in the  cylinder 
head and Figs. 8 t o  12 illustrate the various conditions In 
which sparking plugs are found on removal. These are 
a5 follows :- 

NORMAL CON DITION-lank for powdery deposits 
ranging from brown t o  greyish tan. Electrodes may be 
slightly worn. These are signs of sparking plugs used 
under normal condittons of mixed period of h i ~ h  speed * 
and low speed driving. Cleaning and regapping 0; the Fig. 8. 

N~rrnd rondftim 
sparking plugs i s  all that: is required (See Fig. 81, Whi te  
t o  yellowish powdery deposits usualty indicate Jong 
periods of constant speed service. These deposits have 
no effect on performance if the sparking plugs are cleaned 
thoroughly, and the gaps reset at the recommended 
intervals. More frequent cleaning may be needed i f  the 
car 1s only used for short runs. 

. . .  
- - :'WORN CONDlTION-Thii. i i  iilmtiated in Fig. 9. Any . . .  

. . .  . spark plugs found in this condition should be replaced by  
the carrecc type - given in the Data Section under 
IGNITION. A complete set: should be fitted, 

OIL FOUL~NG& usually' identified by wet: sludie 
deposits traceable t o  excessive oi l  entering the corn-- 
bustion chamber through worn rings and pistons, excessive 
clearances between intake valve guides and stems or 
worn bearings, etc. {See Fig. 101, Hotter sparking plugs 
may alleviate oil fouling temporarily, but in severe cases 
engine overhaul Is called for. 

. . 

PETROL FOULING-is usually identified by dry black 
flufFy deposits which result from incomplete combustion 
(See Fig. 11). Too rich an airfuel mixture o r  faulty action 
of the automatic choke can cause incomplete burning. 

Fig. 9; 
Warn condirian 

Fig. 10. Fig.11. 
Oil faufing Petrol futlling 

Fig. 12. 
Burnt or overheated 
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70 adjust and clean 

The correct type of plug is given in the Data Section under 
"Ignition System". 

Plugs should be removed and dean'ed at the recommended 
intervals. 

Before removing the sparking plugs, clean area around 
each plug with a dry brush, o r  compressed air, t o  ensure 
chat nothing can enter the cylinders as the plugs are 
removed. 

Large rubber washers are fltted t o  the sparking plug 
metal bodies t o  prevent small obiects and dirt from 
collecting in the sparking piug recesses. See Fig. 7. The 
rubber washers should be renewed if necessary. 

Sparking plugs should be loosened wi th  a & in. A.F. 
ring spanner and then run out  with a suitable short box 
spanner. Plugs should be cleaned and tested in a pressure 
testing and dry abrasive cleaning machine especiaHy 
designed for the purpose. After cleaning, the plug 
threads should be lightly wire brushed t o  remove any 
ac;cumulation af carbon o r  abrasive material. 

Before testing the sparking surfaces the electrodes shoul'd 
be filed lightly t o  remove al l  traces of burning and to  
restore flat parallel sparking surfaces. Gaps should then 
be. set to the recommended figure given in  the Data 
Section under "Ignition". 

. . 
. . 

. . 
. .  . 

The gap . setting af sparking. is.  very inip&tzit 
and should be wrrected. by bending the earth (sfde 
electrode). Never attempt to bend the centre electrode 
as chis wil l  damage the insulatar tip. A suitable combined 
gauge and setting roof is illustrated in Fig. 13. . . : . 

. 

A SMALL QUANTITY OF GRAPHITE GREA,SE SHOULD 
BE PUT ON EACH SPARKING PLUG THREAD BEFORE 
THE PLUGS ARE REPLACED, . . 

. . 

When renawlng plugs a complete scr'ofth&erdrnmended 
type s hou!d be fitted. 

. . . . 

IGNITION TIMING AND DTSTRIBUTOR 

The modern high compression engine is  very sensitive to 
ignition timing. In the fohwing paragraphs, detailed 
instructions are given of the various methods that can be 
used t o  obtain correct ignition timing. incorrect ignition 
timing can cause rough running, bad idllng, hlgh Fuel 
cansumptlon and poor performance. 

It is most important that  the correct disiributor i s  used 
when a replacement unit is fitted. The possibility of a 
wrong unit having been fitted previously in service must 

L-' 
Fig. 13. Setting spark plug gap 

not be overlmked. Distributors may be idantif ed by the 
despatch number on the plate fitted on the side of the 
distributor. Correct despatch numbers are given in the 
Data Section under "Ignition System", 

The distributor i s  driven by an extension of the oll pump 
spindle, the c m n e c t l ~ n  being made by an offset coupling 
t o  ansure co r rea  replacement. The rator revoIves in an 
antl-clockwise direction viewed from above. 

Two means.of adlusting the timing are provided as showil 
in Fig. 14. 

{a) A clamp screw mounted horizontally. This is them& 
adjustment, and when it is slackened the body OF the 
dktr ibutor can be turned relative t o  the mounting 
plate. 

(b) The velnier'contki. This provides an easy meins of 
making small adjustments to the ignition timing to 
give the best performance from a parricular fuel, or 

. , to eliminate pinking when excessive carbon deposits 
. . 

. . have formed in the  engine. 
. . 

' 'Ohe tomplete tu rn  o f  the knurled adjustment is , . 
' 

equivalent to three crankshaft degrees, and one ver- . '. . 

nier division t o  four crankshaft degrees. 

The knurled adjustment should be m a t e d  clockwise t o  
retard, and anti-clockwise t o  advance, as shown by the 
letters "R" and "A", cast on the distributor body close 
to, the knurled adjustment. 

OWING 'TO THE CLOSE PROXIMITY OF THE' FAN 
BELT CARE IS NEEDED WHEN ADJUSTING THE 
VERNIER CONTROL WHILE THE ENGINE IS 
RUNNING. 

Before checking the ignition timing it i s  most important 
t o  see that the contact breaker point gap is correctly set. 
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I. VERNIER SCALE ' 3. DISTRIBUTOR CLAVP BOLT 
2. VERNLER ADJUSTMENT 

Fig. $4. Distributor clamp bolt and vernier odjustmcnt 

This wil l  ensure that the correct ignition timing isobtained 
each time the contact breaker points are cleaned and 
correctly adjusted. 

As the contact' breaker point gap decreases through 
gradual wear of the moving point heel, the ignition timing 
becomes retarded. -004 in. ( I D  mm) reduction of contact 
breaker point gap retards the ignition by approximately 
2"of crankshaft movement. This i s  equal t o  ha[f a.division 
on the vernier control, which i s  enough to reduce engine 
performance noticeably. 

. . . .  . , .  

Static ignition settings and contact breaker gaps are given 
in t t i e - ~ a t a  Section under "Ignition System". 

To check ignition timing 

Fig. 15 shows the fixed T.D.C. pointer above the crank- 
shaft pulley and the T.D.C. groove on the crankshaft 
pulley opposite t o  each other. 

Rotate the engine In i t s  running direction until the groove 
on the crankshaft pulley Is the required distance before 
the fixed pointer above the pulley. 

This distance which is given in the Data Section under 
"lgnicfon", corresponds to the number of degrees 
advance before T.D.C. 

Set the vernier control t o  the midway position (2 dlvisians 
showing on scale). 

Remove the distributor cap and connect a 12v. bulb 
between the L.T. terminal of the distributor and a good' 

Section 6 (Erigine) 

earth. W i t h  the battery connected and the'  ignition 
switched on, this bulb wil l  light when the contact breaker 
points open. 

Switch on the ignition. 

Slacken the distributor clamp screw. If the bulb is alight 
rotate the body of the distributor anti-clockwise until 
the bulb goes out. 

Apply light finger pressure t o  the rotor in a clockwise 
direction, turn the distributor body clockwise until the 
bulb just lights. 

Tighten the distributor clamp screw. 

Check the setting by turnlng the  crankshaft two revolu- 
tions dockwise until the bulb spin lights, observing the 
relative position of the pointer and groove in crankshaft 
pulley. 

The groove on the crankshaft pulley must be the required 
distance before the fixed pointer. This distance is  given 
In the Data Section under "lgnitlon". Switch off Ignition, 
remove bulb, and refi t  all parts. 

Fig. IS. Engine top dead centre Hinter and crunkslraft pullc+' 
marking-see arrow 

t* * 
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STROBOSCqPlC TI MlNG LIGHT 

The stroboscopic timing light provides a very rapid and 
convenient means of setting the lgnition tlmlng and 
checking the action of the centrifuga[ and vacuum 
advance action ; provided i t s  use i s  understood. 

Haw the  timing light operates 

Correctly connected and with the  engina running, the 
tlmlng light gives a high intensity flash every time the 
contact breaker points open. When thls light is directed 
-onto the crankshaft pulley rim, the r im will appear to 
be stationary. The apparent distance between the groove 
on the crankshaft pulley rim and the fixed paintar above 
the pulley'indicates the amount of ignition advance. 

The ad&ntages of a strob&opic timing light are: 

1. It is simple to use and portable. 

2. The ignition timing can be checked quickly and set 
while the engine is running provided the englne speed 
can be set with a tachometer. 

3. It enables a quick check to be made of the~distrlhutar 
centrifugal and vacuum automatic advance mechanism 
with the distrlbutor i n  position, while the engine i s  
running. 

~recautki is needed when using a strobaseapic 
timing light are: 

1. A tachometer kneeded t* measure engine R:P.M, 
This is because the distributor centrifugal advance 
mechanism s t a r h  to  operate just below idling speed, 
and the timing "seen" by a stroboscopic timing light, 
at idling speed, is slightly more advanced than the 
specifjc static ignition tlming given in the Data Section 
under "Ignition". In consequence if the ignition 
timing were set to the static figure, with a stroboscopic 
tjrnlng dlght, it would usually be too retarded. 

CARE MUST BE TAKEN TO KEEP THE HANDS 
AND CLOTHING CLEAR OF THE GENERATOR 
AND WATER PUMP DRIVING BELT, W H E N  
USING THE TIMING LIGHT WHILE THE ENGINE 
IS RUNNING. ALSO, A PIECE OF SUITABLE 
METAL PlPE SHOULD BE PLACED ON THE 
SILENCER OUTLET PlPE TO DEFLECT. THE 
EXHAUST GASES. 

From this it wil l be seen that t o  set the Ignition tiinkg 
with a stroboscopic timing Iight the engine must be run 
a t  a known speed and the ignition timing for this speed 
checked with the stroboscopic light. A suitable englne 
speed for this is 1,000 R.P.M. 

Checking ignition timing-with strabascapic timing 
light 

~eferkrtce to the ignition in the Data ~ect ion will show 
that the mean centrifugal advance is 2 distributor degreer; 
a t  500 dlrtrlbutor R.P.M. which is-4 crankshaft degrees 
at 2,000 crankshaft R.P.M. Thls information is  used as 
follows when setting the ignition timing with a simple 
stmboscvplc timing \ight: 

4: Add the centrifugal advance for 2,000 R.P.M. crankshaft . 

speed t o  the mean static ignition setting, This gives: 
4" B.T.D.C.+3" B.T.O.C.=7" B.T.D.C. . . 

. . . . -  . . .  ..,?:I :' . , . ,  

2. P crankhalt ~kvernent is  equivalent to a dirtan& of :.':'.'. 

B mrn measured at the crankshaft pulley r i m  with 'a ' , ,.' 

pair of dividers. Set a pair of dividers to 8 mrn and 
hark this distance bef& the T.D.C. groove on the 
crankshafi pulley rim. Paint chis position with a 
narrow white line. Also paint the t i p  of the fixed 
T.D.C. pointer. Quick drying white paint should be .: 
used. 

, , , , .., . 
. . 

. . , . 
' . ' .  . , , .  

. . 

, Notr  - When the nrabosmpic ;irning light 'is used , ,  ed : ,  . . .  '.' 

. .  . ' 

in c~njunction wlth more elaborate test equipment li . . . 
will not be necessary to mark the  pulley, if the 7" 
advance can be checked by operating the advance 
measuring instrument, while using the timing light. 

. . , .  , 
. . 

. . , . 
.. . . 

3, Connect a tachometer and stroboscopic t h i n %  I l @ i t  .. .. ' 

. 

to the engine and run it at speed of 1,000 R.P.M ... :,: j ,  
WITH THE VACUUM ADVANCE PIPE DISCON-: . : ,: : , I  : '  
NECTf D FROM THE DISTRIBUTOR. The vacuum{:; ' :.:(: 
advance pipe must be removed, as under light throttle ' , 

runnfng a t  this speed there may be some advance 
- . movement in the vacuum advance unit.  

, . 

, . .  
, , 

,.. . 
, . 

4. Project 'the beam ofthe stroboscoplc tlming Itght ,mito ' : '  

the T.D.C. pointer on the timing case. The whlte h e  
on the crankshaft pulley rim should appear opposite 

, the T.D.C. pointer while the engine is running at 
. . 1,000 R.P.M. If necessary adjust the distributor to 
,, obtain this condition. 
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Ckking the centrifugal advance action 

Dlscon nect vacuum feed pipe, still observing the 
"stationary" line on the crankshaft p u l l q  rim, gradualty 
increase the engine speed. The distance between the line 
on the crankshaft pulley rim and the pdnter on the 
timing case will increase, showing chat the centrifugal 
advance mechanism has begun to operate over its speed 
range. Jerky movements of the timing line whilst 
accelerating ar decelerating indicates sticky centrifugal 
admnce machankm. 

Checking the vacuum advance action 

The throttle should be opened t o  give an enginc speed 
of 1,200 to 1,500 R.P.M. or until the vacuum connection 
drilling in the carburettor has been uncovered by the 
butterfly valve. Wi th  t h e  engine running under these 
cmdltlons, the vacuum connection of the distributor 
diaphragm should be alternately disconnected and remrr- 
nected whilst observing the line an the crankshaft 
damper rim. This should retard and advance as the end 
of the vacuum pipe i s  removed and retitted. Blockage 
of the vacuum feed pipe, vacuum feed hole, or jamming of 
the contact breaker point mounting plate, wlll prevent 
correct vacuum action. 

DISTRIBUTOR 

To remove and refit 

Remove hlgh ienslon leads from plug terminals, noting 
their positions. Disconnect high tension lead at coil. 
Dlsconnect low tension lead at  distributor body. Dls- 
connect vacuum pipe. Remove two setbolts securing t h e  
distributor to the timing cover and withdraw distributor. 

Refitting is a reversal of the above, making sure that the  
distributor o f ie t  drlvtng dogs engage properly. 

To fit replacement distributor 

Before refitting a replacement distributor, t u r n  t h e  e n g i n e  
so that the tlmlng mark an the crankshaft pulley comes 
opposite to the fixed pointer above the crankshaft pulley, 
This brings the distributor driving slots in oil pump gear, 
t o  the position illustrated In Fig. 23. 

Install replacement distributor. 

The distributor rotor is now adjacent to  No. .f H.T. 
cmnection tn the distributor cap. No. I H.T. Jead should 
be fitted to  this connection and No. I cylinder spark plug 
and the other H.T. leads to  give the correct firing order 

of I, 3, 4, 2. No. 1 cylinder is the one nearest t o  the 
crankshaft pulley, The distriburor mtor rotates in an 
antt-clackwise direction as seen when the distributor cap 
is removed. 

Set the ignition timing by one of the methods previausly 
described. 

General description 

The lubrication system and direction of the oil flow i s  
shown in col~ur and by black arrows in Fig. 16. 

Oil pressure is generated by air oil pump which 1s'moun ted 
below the distributor in the timing cover. The pump i s  
driven by a gear on t h e  crankshaft pulley end of the 
crankshaft. 

Oil is  drawn from the sump through a submerged gauze 
Rlter, and Is delivered by the oil pump m an Internal 
passage way feeding to the full flow oil filter'thraugh 
which oil parses before It reaches the main nil gallery, on 
the fiker slde of the engine. From this gallery the oil Is 
fed into the ail ways feeding to each main bearing, and 
t o  a single passage feeding up t o  the camshaft' bearings , 

and valve gear. 

Drilled passages in the crankshaft allow oil t o  Row from 
the main bearings to the crankpins t o  lubricate the big 
end bearings. The cylinder walls, pistons h d -  little end 
bearings are lubricated by the oil which leaves t h e  
bearings and thrown up by the rotating crankshaft. 

The tappets are lubricated by oil that leaves the camshaft 
bearings and by separate holes that feed 011 t o  the maxl- 
mum thrust side of numbers I, 2 and 6 tappets. 

, , 

Oil drains from the valve gear into the timing case and 
lubricates the timing chain and driving sprockets. , 

A pressure relief valve, in the full flow oil fiiter body, 
controls the oil pressure and returns excess oi l  circulated 
by the pump direct t o  the sump. 
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1. OIL FEED TO PUMP FRQM PUMP INTAKE GAUZE ,6. OIL FEED GALLERY TO MAIN BEARINGS . .. 
2. RUBBER SEALING RING USED BETWEEN TIMING CHNN 

COVER CASE AND CYLINDER BLOCK , 7. CONNECTION POINT USED WWEN FmlNG OtL 
PRESSURE GAUGE 

3. 01L FEED TO FILTER 

4. OIL FEED FROM FILTER 8. OIL PRESSURE WARNING LIGHT SWITCH CONNECTION 
POINT 

5. OIL DRAW4 TO SUMP FOR OIL LEAVING OIL PRESSURE : 
RELlEF VALVE , , -  ' 9. "CIIL FEED 50 CAMSHAFT BEARINGS AND VALVE GEAR 

, , 

. . 

Fig. 16, 011 wbys in cy!indar bktk and cyllnder head 
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FULL FLOW OIL FILTER 

Description (See Flgs. 17, 18 and 19) 

The full flow ol l  filter is  bolted to the side of the crankcase 
below'the exhaust manifold. Al l  o i l  delivered by the oil 
pump enters compartment "A" in the filter main body. 

After a very fast idling speed the oi l  pump supplies oi l  
at .a greater then can pass through the engine 
bearlngr and in consequence a high oil pressure builds 
up. This pressura is controlled by the non-adjustable 
relief valve; in the top of the f i l ter body; to the  figure 
glven In the DataSection under "Lubrication7'. All excess 
oil delivered by the oil pump passes through the relief 
valve and returns to the engine sump through compart- 
ment "C". 

All oil passing into the element casing flows through the 
element from Its outside surface leaving the element and 
filter by the cen.tre bore of the clement and compart- 
ment "6". 

The fi l ter element bore Is sealed at i ts  two end$ by joints 
that form pare of the element. Separate joint rings are 

Fig. 17. Oil filter and relief valve-position on engine 4 

not used. 

RELIEF VALVE ASSEMBLY 
UUEF VALVE JOINT 
FILTER CASE REThiNiNG NUT 
RUBBER SEALING WASHER USED UNDER NUT 
FILTER MAIN BODY 
FLLTER CASE "0" RLNG 

7. FILTER ELEMENT 
8. ELEMENT SUPPORT PUTE 
9. FELT WASHER 

70. STEEL WASHER 
91. ELEMENT SUPPORT SPRlNG 
IZ FILTER CASE 

Wg. 18. Oil filter-exploded view 
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CLEMENT 

-- El! 
Fig. 19, Oi) filter-sectianaJ v iew showing oil ~rarure-rdieief valve ond by-gos vqtvc 

, Oil pressure relief valve (See Flg. I?) - . . 

The piston type re l id  valve is a complete assembly that 
cannot be disrnanded. k screws into' compartment "(3" 

of the filter body. and can be removed with a # in. A.F. 
open end spanner. if It needs cleaning ft Is washed in 
parafh m d  blown dry with clean compressed alr, while 
the plston valve Is held off its seat. 

Filter by-pass valve (See Fig. 19) 

A spring loaded valve, situated between compartments 
"A" and "B" "opens to allow oil to reach the bearings 
and other vital parts should the oil filrer become choked 
due to lack of regular servicing. A pressure difference 
of 8-13 Ibs./sq. in. (-56--91 kg. sq. cm.) between compart- 
ment "A" and I%" i s  needed before thls valve opens. 

Filter element-To renew (See Fig. '18) 

The filrer cannot be dralned and a container should be 
placed under the alter bebre remwinp t h i  filter casine 

to t m h  any oil that ~ i E l  be- lost. This 'al l ,chciu'ld . be 
discarded. 
Remove darned nut above the filter body. , . .  

Withdraw filter casing and remove element. 
Clean out filter caslng and renew joint ring (4)unde'r'th.i 
darned nut (3). 

, .  , 

Check that the element: support spring [II), steel 
washer. (IO), felt washer (3) and element support plate (8) 
are poslrloned on the through bolt as shown in Fig. 18. 
  he felt washer (9) must be in good condition and not 
trapped between the through bolt and nupport plate. 
~ h k e  parts must be assembled so that the  element i s  
supported by the spring as shown in Fig. 19 otherwise 
unfiltered oil will pass to the engine bearings. 
Place the new element in the filter casing (12). 
Replace casing and tighten the domed nut. 
Add suffrcienr ail to the sump to replace oil lost while 
removing filter casing, Run engine and, carefully check 
far oil leaks. 

Recheck symp oil level. 
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OIL PUMP 

Information on service replacement oil pumps is given i : 

on page 41. 

Operation 

A four-lobe rotor pinned to the pump spindle, drives a 
ring which has five internal Iobes. The outer diameter of 
the  ring rotates tn the circular bore ofthe 011 pump body; 
th is  bore is offset to the  spindle axis, These parts are 
shown in  Fig. 22. 

The lobes run a t  a very close itearance, Their rotary 
movement creates constant suction t o  draw oil through 
the pump intake filter and delivers oil at a high pressure 
to the outlet gallery feeding to the 011 filter. 

Fig. 20. Oil sump and flywheel cover gauze 
The oil pump output, above a very fast idling speed, is . . 
greater than the Ate at whlch oil-can pass through the 
eoglne bearings. This causes a build up of oit pressure 

REASON FOR LOW OK PRESSURE . which is contrdled by the oil pressure relief valve 
situated In the oil filter body. 

I f  the warning l ight comes dn, or the dil pressure gauge 
(if fitted) show a reduced d l  p m r u r e  the reason may be: pump intake fftter-To ~~ESUI (See Fig. 21) 

Low oil lave! in sump.. " 
Whenever the sump is removed the opportunity should 
be taken to  inspect this wire gauze filter. 

Pressure rellef valve not working properly. ,Provided the recommended Iuklcattng oil is  used, and 
the external full flow oil Alter element changed at the 

Choked oil filter. recommended Intervals, the intakefikerdoas not normally 
need cleaning. 

Worn  maln and big end bearings. ' If cleaning is needed the oil pump base must be removed. 
NO AITEMPT MUST BE MADE TO REMOVE THE 

Worn  oi l  pump. FILTER PIPE FROM THE OIL PUMP BASE. 

. , , , . . , , ,, . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . : .  
, . , , ,. . ,  ,., 

.: 
, . 

Choked oil pump Intake filter. 
,. , 

. , 

, . 
, , 

OIL SUMP-To remove, and refit (See Flg. 20) 

, , 

Drain sump. 

Remove gauze guard over bottom o f  flywheel and the 
24 .;ir in. A.F. nuts and sprlog washers holdfng sump m 
the cylinder block. . . 

. . . . . . . , .  . . . . . . . . .  . * >  
. , ; ,, 

. . . . .  . .  ; 

,. :,, ;,, I : ,  , ,  !, 
:,, ;;-,;:,;;,,;,:,;,,-;,5 :,,,:.; < ( :ik, :,: , ., . ;..,. ,. ,, . :  .,& . ' .  ........... i ..-.- '.. .-...,.. . . . .  . . .  .y ,.le.::..:.:,:.; 

? , '  .. :,.',::.;.':.-. 2.::. ' .  :' ...... 
Remove sump and sump joint, 

. ., . . . . . . . . .  , ,ss{&': . :.';,:"..'<; , : ,  , . . . . .  I . :  . .  
. , 

. . : . .  : "  . . . . . : . . . .  . , ,  , .  . . . . . . . . . . .  

when replating sump a new jolnt shauld be.fitted. Fig. 21. Oil pump intoke Pker 
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SMALL SEGMENT 

Fig. 22. Oil pump with battom covet and filter ~mave&~pocition 
of pump drive at No. 1 TDC fixing 

Remove 4 T$- in. A.F. nuts and I cheese head screw 
holding base t o  the pump body. 

Remove oil pump base taking care t o  prevent the oil 
pump outer rotor from falling out. 

Retain the oll pump outer rotor in position by repIacing 
the cheese headed screw with a large washer under its 
head. 

Wash the wlte gauge in paraffin and blow it dry wi th  
clean compressed air. 

When replacing the filter and oil pump base do not use 
any jointing compound o r  gasket between the oi l  pump 
body and base faces. 

To remove (Sea Fig. 22) 

Remove dlstributor cap and turn engineso that thegroove 
In the crankshaft pulley lines up t o  the T.D.C. pointer 
when the distributor ro tor  is at  No. I firing position. 
No. 1 cylinder is the one nearest to the  crankshaft pulley. 

There is no need to remove the distributor. . : 

Remove the oil pump base and use the cheese headed 
screw and a large washer t o  prevent the pump outer 
rotor from falling out. 

Note thit the offset slot, i n  the &tetiridn; &d ' .; 
the dlsrrlbutor drive tongue are at the  position shown 
inFig.22. : . 

Wlthdraw pump. 

To replace 

As the distributor takes its drive through an offset 
tongue engaged in an offset slot i n  the oi l  pump gear 
extension, correct ignition t iming is dependent on the 
correct meshing of the o i l  pump driven gearto the driving 
gear on the crankshaft. 

If the engine is not turned, after removing the oil pump, 
correct replacement is a reversal of the removal procedure 
and ensuring that the oil pump drive is in the position 
shown in Fig. 22. 

If the engine has been turned after removing the oil 
pump, with the distributor left in position, it should be 
turned to No. 1 T.D.C. on the firing stroke and the 
distributor rotar turned t o  No. 1 firlng. The pump can 
then be replaced so that i t s  driven gear is engaged t o  

obtain the condition shown In Fig. 22. 
. b . . 

LARGE SEGMENT 

Remove the sump. 
. . 

. . Fig. 23. Position of oil pump drive,for No. 1 TDC fixing , , , . . 
. . .  . . ,;. 
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Fig. 24. Checking oil pump rotor end c1earonco 

With the englne In a fully assernbled conditidn, No.' I 
firing-stroke is found by removing No. I sparking plug 
and placing a thumb over the plug hole to feel when 
compression is occurring. 

. . . . 

I f the oil pump '1s replaced, with the dlstilbutdr .off the 
engine, its correct position for No. 1 T.D.C. is 'shown' in 
Fig. 23. . . 

. . 

A thin gasket Is used between the oll pump body face. a t  
the driving gear end;.and the face against which the pump 
bolts on the timing case. 

. . . . 

Replace the sump and refill with the correct grade of oil. 

T a check working clearances (See Flgs. 24 tb 26)' ' 
' 

. ,  , , 

If 'necessary' the ail pump working clearances can 'be 
checked wi th  the pump in  position, after removing the'. 
pump base plate. The fellawing clearances should be 
checked: . . , 

End ctearance between the inner and outer rotors and 
pump base. The maximum and minimum clearances are 
403 in. (.076 mm) and in. [dl25 mm) when measured 
with a feeler and straight edge as illustrated in Fig. 24. 

Side clearance becween the top of the lobes on the inner 
and outer rocor as shown in Fig. 25. The maximum and 
minimum clearances are -006 in. (-152 mmm) and -001 In. 
Id025 mm). New parts ~;hould be fitted if the maximum 
clearance is  exceeded. . . 

Cleai-ance between the  outside of the outer rdtaf and 
pump body must not be greater than 408 in. (+20 rnm) 
and not less than -005 in. (-127 mm). Should the clearance 
found be above the maximum figure, a replacement pump 
should- be fitted. See Fig. 26. 

INLET' AND EXHAUST MANIFOLDS: 

The inlet and exhaust manifolds are usually removed 
together with the carburettor on the inlet rnar&ld. 
If the carburectm has been removed first, it is possible 
to remove the inlet manlfold before rernovlng the., 
exhaust manifold. 

Fig. 25. Checking oil pump rotor top cleurance 



Remove sllencer by disconnecting i t s  support bracket end 
and releasing i t s  damp on the exhaust manifold. 

Unbolt the  air  cleaner support brdcket fromthe inlet 
rnaniFold. Release the clip on the carburettor intake and 
l i f t  off air cleaner. 

Remove filter cover wlng nut and lift off filter tap body. 

~ i s c o n n k a  vacuum advance plpe a t  carburettor end. 

, . .  , . .. . . 
Rcrncive th,rottie aft line frdm' t'hrorrle opPrath i  cyifndir 
OR carburetror. 

R e r n t h  seven 4 'in. A.F. n k  and washers holding th'i 
exhaust manifolds to the cytlnder head. 

, , 

. . . : . , .  ' . . .  . 
Remove two rnanifb~d holding clamps. 

, . ,  

Lift: off manifolds. The inlet manifold may now be l i f ted 
away from the exhaust manifold. 

Replace manifold gasket on the cylinder head wi th  a new 
one. Place exhaust manifold on t h e  cylinder head using 
its extreme end fixing nuts t o  lightly hold the exhaust 
manifold in position. The nearest nut should be just 
finger t ight and the farthest nuc about half way on. This 
leaves the exhaust manifold in a position that wi l l  allow 
the easy fitting of the inlet manifold complete wi th  
carburettor. 

Place inlet manifold in position making sure that the two 
copper pipes From the carburettor enter the two "U" 
tube ends protruding from the exhaust manifold. 

Refit the two manifold clamps and lightly tighten to hold 
. .. 

inlet manifold in place. . . . . .  
. .  . . . 
. . . . . . . .  

. . .: 

Refit the seven 4 in. A.F. nuts and washers. and tight@$: 
these, and the two clamp nuts t o  t h e  tightening torqu* 
given at the end of the Data Seaion'under ''Torq&: 

Reconnect fuel feed pipe at pump, vacuum advance pipe 
t o  carburettor, thrott le operating pipe and the air 
cleaner. 

See Section C, under "Air Cleaner", for mrrect pfi$!biolŷ  
to replace air intake pipe. 

Refit silencer. 

COMPRESSION PRESSURE$.. .:. 
, ,  , 

., . , . ,  . . .  . .  

These should be taken when the engind b ha withail-.: 
sparking plugs removed, and the throttle heid fully open, : . .  

at srarter cranking speed. 

A suitably cranked adaptor pipe wi l l  be needed to reach 
the forward cyhders. 

An engine in good condition should give the compr&sibb. , 

preswres given in the Data Section under "Engine-. --.- 
,. , 

General". . . , , .  . . .  . .  , , , ,  , 

be advisable to remove the air cleaner top body from the 
carburettor and alr cleaner element body. Thls will 
enable the position of,~he automatic choke valve and ,: 
eandttion of the air ckide&#gnene to be seen. IF these "* 

irernr are at i rk tory  lo&&& c&&rerrion indicates that 
the valves. and possibly the.iii& arshneed of attention. 

% +'i. "&,.? *,-.* 
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. , 
'Wlve tever--To remove and refit 

tl  

i Owing t o  the angle a t  which the engine is  inclined a stnail 
f amount of ail always remains in the valve gear, and if the 
i valve cover is removed, this oil wil l  run onto the rnani- 

- - J  Mdr end other enghe parts. To prevent this the  car 
should be raked and lowered before removing the valve 

f :  cover; wi th  the engine stationary, so that ai l  can drain . . 
' I from the valve gear into the riming chain compartment. 

~ e m o v e  air cleaner from carburettar. This is described 
in  Section "C" under "Air  Cleaner". 

. Disconnect fuel feed pipe t o  carburettor at fuel pump end. 

Remove two  4  in.'^.^, nuts holding fuel pump t o  valve 
cover and remove Fuel pump carefully noting nom ber of 

joints between pump and cover. Tie pump up above 
engine t o  prevent fuel draining through pump. 

U n d o  eight -& in. A.F. nuts, Remove the eight washers 
and lift off cover. 

Replacement is  a reversal of the removal procedure. 
A new p i n t  should always be wed under the cover and 
the fuel pump must be replaced with the same number of 

. Joints as these are used to control.$he fuel pump output 
pressure. 

Cylinder hbd-TO remove " % 

$$'Ifthe cyllnaor head i s  belngprnoved foy'the valves to be 
i round  in, see page 28 und& 'Valve c l ~ a m n ~ & h e n  
ta the&,' * . %.' .. 3 .;&&* 

. . 
. . Discdnnect battery positive lead. 
. . .  

Remove radiator cap and drain radiator and cylinder 
block. The drain taps are situated in the radiator bottom 
tank and on the right-hand side of the -cylinder block. 
They can be reached from under the back of the car. 

Remove air cleaner from the carburettor. See Section C 
"Alr Cleaner". . . . . . . .  . . . . . . 

Disconnect and r emwc  ftrej 'pipe from pump ,,,to,:' 
. :. .... ' 

carburemor. . .  . 
. .  , .. . 

. . 
. . 

Remove two f in. A.F. nuts hdding'fuel pump.to rocker 
cover, l i f t  out fuel pump and tie it to a convenient point 
t o  prevent fuel draining from the fuel tank. Very carefully 
note the number of joints between the fuel pump and 
rocker cover as these determine the fuel pump pressure. 

Remove vacuum advance pipe from i~ .connect ion on the 
carburettor and unbolt its clip from the position on the 
front of  the rocker cover. 

. . 

Remove valve mver. . . '  . . . .  . . .. . . 
Remove sparking plugs. . . 

Bend back taps of the sprocket wheel fixing bolt locking 
plate. See Fig. 27. 

Insert camshaft chain tensioner compressing tool R.G. 354 
as shown in Figs. 28 and 40. 

Black up timing case wi th  dean Ilntless rag. 

Fig. 28. Inserting camshaft chain tensioner compressing 
h l  RG'354 . . . :  . . 
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Fig. 31. Lifting out ~oppsf$:$?' 
Fig. 29. Position taken by timing chain after removing camshdft 

sprocket 

Remove carnshafe by even1 
Remove the in' A,Fh 'proCtet and the camshaft bearing cap 
lift off 'procket wheel and 'Iear from shdlsfall out af the caps w 
sprocket chain. There i s  no need to make any timing camshaft, (See Fig. 30), 
marks, but CARE SHOULD BE TAKEN TO ENSURE 
THAT THE 'OWEL PEG IN THE FLANGE Remove eight tap& a d d .  

'OME OUT FALL 'OWN THE tappet and shim cpg@ht$, 
CHAIN CASE. Tie a piece of srrrng t o  the timing chain which each war &KeQTH 
and attach a suitable weight to i t s  free end, so that the be lifted out a ,, 

' chain hangs aver the edge af its cover housing. See Fig. 29. .. RG361- In Ftg, 31, . . . . .. r::: 

If the chain falls into the timing case it can be picked up . . 
r* 2 with a wire hook. It does not matter i f  the chain moves eight in, A,F, nuts and se,&ing: t h i  

onto different teeth an. the'crankshaft sprocket. . . tappet housing and lift off the housing. 
' ' 

. . 
1 - 1  

mark the bearing to ensure that Disconnect cy[inder head oudet hose at its radjatrsr end 
they can be refitted into cheir correct positions. and the heater hoses, i f  fitted, a t  the rear of the cylinder 

head. [See Fig. 32). ' 
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Fig. 33. Positions of smdl sealing rubber rtng and wurd TOP an 
A% cylinder heud gasket 

@nave sileker by releasing its clamp connection en the 
bxhaust manifold and disconnecting its fixing nut at the 
support bracket end. 

Remave ten & In. A.F. headed bolcs and two 4 in:A.F. 
, : . .  . nuts and wwh& and l i ft off cylinder head with'kDifolds Flg. 35. Vdve spring compressor in use 

' . ': -and carburettor still attached, . 
Remow the '&linder head gask&. TAKING  RE NUT 
TO LOSE-THE SMALL RUBBER JOINT RING, WHICH 
SEALS THE OIL WAY TO THE VALVE GEAR. Tle this 
srnaIl joint ring to one of the cylinder head studs to  
prevent it being lost and to ensure that it is not forgotten 
when replacing the cylinder head. See Fig. 33. . . 

The engine can be turned when the timing chah i s  held 
finger tight and allowed to  move over the finger. 
alternatively the chain may be supported with the 
Churchill tool-RG353--shown in Fig. 34. 

.. . 
. . 
. . .. . 

Cire is n&&d when  erap ping a m y  &rb&i &both the < 
. . .  . . .  

piston and cylinder head are made in aluminium alloy:: .. 1.;;:. 

The valve sprlngs can be compressed with the Churchill 
.valve spring compressor R6523A fitted with the adaptor 
'RU513-3. Exhaust valve removal folbws normal 
practice but in the case ofthe Inlet valves rubber sealing 
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Fig. 36. Inkt vohe guide oil s e d  details 

' 

rings are fitted between the steel caps on wkch the valve 
spring lower ends rest, and tho top of the valve guides, 
lainu are also fitted between the bottom of ea& inlet 
valve cover and cylinder head. 

The rubber seals and joints prevent oil being drawn 
down the inlet valve guldes. 

f 

Examination d vdves, vahe guider, springs and 
seats 

Valves that are In anyway suspect due to signs af stem 
wear, and pitting of valve head, should be renewed. 
Normal refacing Is permissible. 

M e t  valve seals pnd joints 

The four inlet valve oil seals should be renewed, They 
can be fitted either way up. The joints should also be 
renewed. 

. . M v e  ,guides 

Valve gulde wear can be checked by trying a new valve 
for fit: in the  guide. 

> 5 

, I. " 

given in the Data Section tinder "Valves". The use da. 
dial type valve spring tester is strongly recommended. . . 

An alternative method i s  to check the used valve springs 
by comparing them with new rprings. Place them end td? 
end on a long bolt and compress them in a hand press ; 
Any loss will then be apparent as the weaker spring wlqq s:):. . 
close up first. , - .., a 

,. !? . . 
, . 1_! - :: - . .. .- n .:.. 

Valve springs should be renewed if the englne has? 
?I:: 

covered a large mileage. .' , - .:A& 

. . 

Volve seatlngs 
.. . 

Valve seatings may be refared by normal valve seat . .: 
cutters or by grinding. The latter is prefersblr. 

Valve guides-To renew 

The cylinder head must be heated to 2OOlC (390"?] lor 
@0 minutes before the valve guide can be dilven out with 

the Churchill brass drift RG357, which must be inserted 
at the valve seat end of the guide. 

Stem clearance is given In the Data Section. 

Valve sprlngs. If pissible the load required to tarnpress 
the valve springs to their fittad h igh& should he checked. 
The required load and l en~th  t o  compress the sptfng$ i s  

A circlip f i t s  in a groove around the vahe spring end 
OF the guide and the guide position in the cylinder 
head is correct when the cirellp comes against the 
cylinder head. ' 
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' Before fitting a new guide a new valve guide cirellp 
should be put on the guide rnaklng sure that it rests in 
the valve guide circlip groove. 

New guides are driven Into the cylinder head from its 
camshaft side after the cylinder head ha.i been heated to 
200°C (3909). If the guide appears tb be only a light 
driving frt a valve guide with a suitable oversize outer 
diameter should be fitted. 

Valve guides must  be finished reamed with a Churchill 
reamer RG358 to 42810 in.--2815 In, (A in. reamerj aker 
they have been driven into the cylinder head. 

Before the new reamer i s  used for finishing a new valve 
guide it shauld be "BLUNTED" BY USING IT TO 
REAM A 6 IN. DIAMETER HOLE THAT HAS BEEN 
DRILLED IN  SOFT GREY CAST IRON. This will prevent 
it from chattering and ensure that a suitable finish is 
obtained. 

'The Inlet d v e  guldes we shorter and have a flat fate 
at  their top end. . 

inder' heads may be heated in a gas or elrctrlc w e n  
ngan',externairherrnomaer to  read overt temperature. 

,$&~ih~~rnust  d coww %e avoided. 
,, . .- 

I*-. .,'\ 
..I* 

..'. 

s e a t  hsrts-To fernova 
'C .. 

e i q . 6 ~  be removed by baririg out urttil the Insert 
s. ?he rnachlne depth stop s h o ~ l d  be set sa that 
ear&! quite reqh  the bottom face of the insert 
n,&& cylinder head, 

d r t s  . a n  only be fitted when the cylinder head 
has been uniformly heated to 200°C (390°F). The heating 

: equipment previously described under "VALVE GUIDES 
f,  TO RENEW" should be used. 
r3 

I 

, i j  Check the valve seat recess diameter. 
;;" t, . p ?*"7 

$3 $elect: a suitable oversize +lve seat- insert and check its 
r ..:. . . 

i:. :outside . diameter. 
. ' >>.' 

'.$j..~achine the cylinder head recess diametey to  the best 
, ! !, - ! ,  

- 'i: possible finish concentric to the valve guide centre so 
::..[ that the insert will have the correct interference frt given 

r j i h  kht Dzta Section under "Cyhder Wed". 

The valve seat on the newly-fitted insert shauld be cut 
o r  ground at an angte of 45" to a width of 4 5  i n . 4 6  in. 
(1.27 rnm-1.52 mm). The seat must be concentric ta 
within -001 in. (025 mrn) of the valve guide bare. . 

This operation will be satisfactory only if the ~ I v e s  and 
seatings are found to be In good condition after bis- 
manthng and examination, and there is no evidence of 
dlstortron or burning of the faces and heads of the  valvas. 
It is  also necessary after new valves have been fitted, or 
seatings recut. 

Place a small amount of fine grinding paste evenly around 
the face of the valve to be ground, not alIowing it to 
get on the stem or other parts. Place the valve on 
I ts  seating and by means of a suction grinding tool, rotate 
the valve from side to side through a few degrees only,, 
uslng a llght pressure. Frequently raise the valve and 
move round to a new poritlon on i t s  seaclng and continue 
grinding, (On no account should the valve be revolved 
through complete revolutions when grinding, or rings 
will be farmed on the faces wlth detrlmental effects.) 

The grindlng should be continued in thls manner until a 
contlnuous but narrow seating has been obtained both 
an the valve and the stathg. The seatings should not be 
more than 470 in. (1 -78 mm) in wldth. 

After thoroughly cleaning off all traces d grindlng paae 
from the valve and searlng with a dry cluth, test by 
placing a small amasnt of engineers' marking on the 
seating and revolving the valve i o  place not: * r e  than 
about + in. (3 mm) In each direction. A com,pkte tlrcle 
of marking should appear on both valve face and::seiting, 
indicarlng a. oad seal. 5. 
Valves-To replace 

The valve sterns should be ghen a thin c&ng of oil, 
and a new set of rubber seals should be fitts'd above the 
Inlet valve gufdes. The rubber sedls rest on iop of the 
inlet vdve guides and are fitted inside the std'caps in 
which the valve spring lower ends rest. The join& used 
below the inlet valve guide steel cover caps should also 
be renewed. 

Cylinder head-To replace 

If the valves have been refaced and ground in, the valve 
clearances shauld be checked ahd adjusted before raplac- 
ing the cylinder head. They should also be r~checked 
after the cyllnder head has been tlghaned dawn. Full 
dttalls d checking and djustlng valve clearances are glven 
In the following pages. 
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. . Fig. 37. C$xfer heod bbit big-hte& sequence 

A new gasket 'shkuld be used. Gaskets are already 
varnished and no jointing cornpohnd should be p t :  on 
them. The word TOP is stamped o n  the gasket upper, 
face, and the gasket should be fitted with this face upper- 
most. 

: A NEW SMALL RUBBER JOINT RING THAT SEALS 
'THE OIL FEED HOLE TO THE CAMSHAm BEARINGS 

.: SHOULD BE PUT IN PLACE. .A dummy stud can be 
' used td locate the cylinder head gasket which tends to 
move away-from its positlon due to the sloping position 
d the cylinder block face. The dummy stud shouId 
have a screwdriver slot in it, so that it ran be removed 
after the c$inder head bolts locate the cylinder head 
andgasket. 

Turn engine set  hat pistons-are half-way down the cylinder 
bores, This is to allow t h e  valves to open wlthout' 
touching the piston crowns when the camshaft is rotated 
for checklng the valve clearances, before rsphcing the 
timing chain. 

The cylinder head bolt threads MUST hie dipped in 1 
Shell Enis 256 oil before the bolts are put in place. 

. , 

Replace cylinder head and tighten cyllnder head bolts-;':.:!;.. .. ... 
'l to 10 to correct torque given in the Data Section in the(,]'::: 
order shown in Fig, 37. The nuts A and 6 are tightened..:'i!.i 
last of all to  15 Ibs.ft. (2-07 kgm). . . . , . . .. ' .  '. . 

. . 
. . ' .  . . 

The timing chain i s  fed through thk.c).liidef hed.ai;i:- ':'. 
. . . .  

allowed to lay over the cylinder head edge. .. 

Replace tappet housing. - - 
, . 

, . 

Replace tappet shims: , . ' 

Replace tappets. 
/ r 

Replace the camshaft and Amshaft sprocket wheel:&:: 
that the camshaft can be turned for checking &hie 
cleararrces. 

. . .  
. . 

Cylinder head baft tightness should be rechecked when . 
the engine i s  COLD after it has been thoroughJy warmed 
up and allowed t o  cool off. The Churchlll special spanner 
RG355, shown in use in Fig. 38, allows thls to be done 
without removing the camkaft and tappet housing. . .  ,: 

. .* .... -. . . .  
., . % . . . .: 

, . .. 
IMPORTANT NOTE 
WHEN CHECKING CYLINDER HEAD BOLT TIGHT- 
NESS EACH CYLINDER HEAD BOLT SHOULD BE 

SLACKENED OFF SLIGHTLY, AND RE-TIGHTENED 
TO THE CORRECT TORQUE, ONE AT A TIME, 
IN THE ORDER S H O W N  IN FIG. 37. THIS ENSURES 
THAT EACH BOLT IS CORRECTLY TIGHTENED. 

Fig. 38. Churchill spender RG3B for tightening qllnder head bolts 
with cornshofi in pirim - 

IF THIS 1S NOT D O N E  SOME BOLTS MAY BE SO 

STIFF TO MOVE THAT A CORRECTLY SET TORQUE 
SPANNER MAY NOT BE ABLE T O  CHECK THEM, 
IF THEIR TIGHTNESS IS JUST &ow THE CORRECT 
TORQUE. 
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Fig. 39. Checking toppa dparoncas 

. . 

~ a l k c l & a n n c s r - ~ h e n  t o  check ( ~ e .  Fig. 39) 3. 

The valve tleafances are checked' when the engine is. 
COLD i n  any of the following circumstances. 

. . . ' .  

1: ~ u r i & ' ~  service, if required, after removing the: valve 
cover. 

,- . . .  . , . . . .  . . . . . 

valves and seats fwgrhd ing  in the valves. 
. , 

. . . . .  '$ 
~he'cl&kal ices found are used to determine what td 
do with- each valve. For Instance a valve in good 
c&i$cn havlng too m u h  clearance muld be refaced 

'hl" 

to reduce its clearance and save changing its adjusting 
shim. Alternatively, a valve having insufficient 
clearance with one of the thinnest shims might need 
re$lac\ng, because, if it were refaced pro 
would not be obtained. i : 

Before replacing a cylinder head whlch has been 
reassembied after i t s  valves have been ground in, 
This involves the temporary replacement of the 
tappet housing. tappet shims, tappets and camshaft. 

4. After replacing a cylinder head on which the valve 
::- clearances have been corrected. This is a check to 

ensure that bolting the cylinder head down.;dom . . not 
' alter the valve clearances. . . . . 

. . . .  . . 
. . .. : .  < . 

Clearances are checked between the tappet flat face and 
the back of the cam, when the cam peak i s  pointing 
toward the centre of the valve cover, as shown in Fig. 39. 
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By stirt ing with No. 1 cam and working in the  FolIowing 
order all clearances can. be checked in two complete 
revolutions of the crankshaft or one revolution of the 
cams haft. 

Turn camshaft $0 that 
the fo lkwing valve i s  

fully open :-- 
. . 

No. 4 Cgi. Exhakt.vahe 

No. 3 ,, Inlet .valve . . 

No. 2 '-,, Exhaust valve 
. > 

No. 4 .  .,, lnlet valve . . 

No. I ,, Exhaust valve 

No. 2 ,, Inlet valve 

, Nd. 3 ,, Exhaust valve 

N o  1 ,, lnlet valve 

. . 

. . 
. . .  

. . 

.'check &ir&ce .an :- 

NO; I C ~ I .  Exhaust A v a  

Na.2 -, ,, lnlet valve 

No. 3 . ,,.' ~xhaust  valve. 

No. 1 ' ,, . Inlet valve 

No. 4 ;, - Exhaust valve 

No, 3 ,, Inlet valve 

No. 2 ,, Exhaust valve 

No. 4 - ., Inlet vaJve 

The engine may be rotated by using a suitable spanner 
on the crankshaft puliey'bolr head, o r  by using a spanner 
t o  turn the water pump pulley nut while applying slight 
pressure on the inside of the lower longest run of the 
generator belt with a piece of blunt wood. 

If the camshaft driving' chain i s  disconnected the camshaft 
only is turned by temporarily replacing i t s  drivlng 
sprocket. WHEN THIS IS DONE WITH THE CYLINDER 
HEAD IN POSITION, THE ENGINE MUST BE TURNED 
SO THAT THE PISTONS ARE HALFWAY DOWN THE 
CYLINDER BORES, TO PREVENT THE VALVES FROM 
HIITNG 'ME PISTON CROWNS. . . 

in the Data Section under "Valves". . . . . .  . . . .  . . . . . . .  
. . . .  , , . , ,  . . . . . .  

. ,  , , .  , .  , . . . .  ., , . . . . .  ! . .  
, . :  

. . .  :-: . 
Va lve cleaiances-how to adilrn'- , : ' .  , :. . , -  

,. , ,  . . . . . . .  . . . . .  , 

p- 
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one af i ts ground faccs and the use of suitable thickness 
shims enables correct valve ckarances to be obtained. 

. . . . . . . .  . . .  . .: . . . . . . . .  , .  . . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  . . . .  . . . .  
.Any &d&or vai& having intorrcct cle&iwi&f . . . . . . . . .  ~ v i l i .  hive " 
to have their tappet shims changed. . .  ,: .:'.:...'.. .: . . . . .  

. . . . . . .  . . . .  
. . .  . . . . .  

. . 
. . . . . . 

. . . .  . . 
. . . .  

. . 

. . . . . . . .  . . 
. . .  . . . . . . .  . . . . .  . . 

-002 in. is found. Thb <learani% is -003 in. behw the 
mean clearance of ,004 in.-406 In. and would require 

.... 

replacing the'*existing shim with one 403 in, thinner. 
For example If the existing shim were 495 in. thickness- 
it waold be replaced by a shim of -092 In. thickness. . .  

. . . . .  ? . . . . . . . . . . .  . . . . .  

Valve deswance too great.-A valve clearance of 
-011 in. is found. This is 
clearance and would require 
shim with another -006 in. thicker. 

If the correct clearances cannot be obtained with the 
thinnest tappet shim, due to refacing the valve and its 
seat, the following procedure can be used before refitting , 

the c y h d e r  heed.:;. 
. ,  

1. The clearance should be checked Wth a new valve and 
if satisfactor$ptha new valve shduld be ground In and 
i t s  clearance ad)u-j,ted with a ~u'ihbk tappet shim. 

5 ,  - 

2. Up, ta ,030 in .  (-76 mm) mtq be ground off the valve 
it&y$end. The and of the stern must be'ground 
pe'rfectly square on a suitable preclslon grinder. This 
figure must nor be exceeded as further grlnding wlll 
remave all the hardened metal from the valve stem end. 
fr mlght a h  make the tapper shim rest on i ts  outer 
edge on the valve spring cap, before touching the valve 
stem end. This would cause aerlous fretting around the  
valve cotters and mlght lead to valve failure. 

r'.. 

;,'y ' 
Thick ground steel tappet r h h r  are fitted between each. 3. llrhe correct clea~ance cannot be obtaiq9$wlth a new 
valve stem and the Inside face of each tappet, A suitable valve the thinnest tappet: shim may & reduced In 
range of 25 tappet shims are available which increase5.[n thickness as required. Shims are hardened throughout 
thickness in increments of .001 in. (-OE mm) frwri:$ and must be ground perfectly parallel on a suitable 
thickness of 487 in. (2.21 mm) to -111 in. (2.82 mm). .:;i..: precisiongrinder. The minimum permissible thickness 
The thickness of each shim is etched in inch.dimension on is -062 in. (1.57 mm). 

z?'. 
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Retiming camshaft-after refitting cylinder head 
If the camshaft was put in position for checking tappet 
clearances, while the cylinder head was off of the engine, 
remove the camshaft, to prevent any open valves fouling 
the pistons, as the engine i s  turned to obraln No. 1 T.D.C. 
fixing positrah. 

Turn the engine to T.D.C. so that the slot in the crank- 
shaft pulley lines up to the pointer above the pulley with 
the distributor rotor adjacent to No, 2 cylinder plug 
lead posltlon. No. I cylinder is che nearest to the 
crankshaft pulley. See Fig. 15. 

'1'. Refit the camshaft so that No. 1 cylinder cam peaks are 
. the same height from the cylinder head cover face. In this 

position No. 7 and 8 cams are holding No. 4 cylinder 
valves open slightly. See Fig. 40. 

A.F. nuts with a torque spanner to the correct torque 
loading figure given in the Data Section. 

Plate Churchill timing chain tension& cbmpressor RG354 
in position. See Figs. 28 and 40. This tool allows easier - : - 
replacement of the camshaft spracket. 

Place the camshaft sprocket in the timing chain so that 
the tine on the spracket is parallel to the timing cover 
top edge. This wilt allow the camshaft sprocket to be 
placed onto the camshaft. flange dowel. See Fig. 41. 

Place a new locking washer on the camshaft sprocket 
fixing bolt between the bolt head and thick washer. 
Refit the bolt and tighten It  to the torque giveit in the 
"Torque Loading Figures" in the Data Sectim. Bend 
wer  tabs of locking washer. 

. . . . .  , . .  . . .  . .  .. . 
. . Fig. 42, Tkning cover removed ohawing ail passage fvbber sealing ring in $usition : :: . . 
:~; . . . .  . : . .  . . .  . .  . 
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Fig. 43. Timing cover with crankshaft pulley oil seal correctly 
fmed 

T I M I N G  CHAIN COVER, TIMING WHEELS 
AND TIMlNG CHAIN AND CHAIN 
TENSIONER 

Timing chain -ca~er-To remove 

. . 

Turn engine to No. 1 T.D.C. firing position and remove 
cylinder head. 

Remove sump and support the weight of the engine as 
near to the 'rear end of the crankcase as possible. 

Remove the car body rear crossmember 'by removing 
bumper fixing bolts and four 4 in .  A.F. bolts and two & In. 
A.F. nuts. The battery should be removed to give access . 

to  off side (right-hand) bolts. 
. . .  

Remove water pump, fan assembly, crankshaft pulley and 
timing case fixing nuts. 

Removing timing rase drawing it backwards from the 
engine, noting that the distributor rotor turns from the 
four o'clock t o  the three o'clock posltton. 

Nate: ROUND RUBBER RING BETWEEN TIMING 
COVER CASE AND CYLINDER BLOCK. This ,, ring 
seals the main oil gallery in I t s  connection between the 
timing case and cylinder block. See Fig. 42. 

. . 
. . 

Crankshaft pulley oil s&l (s& ilg. 43) 

This seal may be removed wlchoui removing the tlmlng 
cover, but this of.c&urse completely destroys it. New 
seals should be f i t ted with their contracting sprlng away 
from the outside OF t h e  cover. 

Timing chain cover-To replace 

This i s  the reversa! of removal taking care to replace the 
rubber joint ring. New joints should he used and the 
dlstrlbutor rotor set- at the three o'clock position, 
before pushing the case into pwltton. 

Check Ignltion th ing.  

. . . .  . . 

. . Timing chain tensioner (See Fig, 44) . . . . . .  . . 

Thls item may be removed by pushing downwardr OD , . 

the tensioncr spring, - to  free the spring eye from the' : '.' 
tensioner bottom mounting, and drawing the censionet -. 

. . . . .  
Timing chain sprocket an crankshaft . . . .  

Thls sprocket is easily withdrawn by a suitable puller 

Fig. 44. Tiining chaln tensiotier ready to remove '. . ', : 
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CAMSHAFT 

Camshaft removal, replacement and timing i s  described 
under removal and replacement of the cyhde r  head. 

. . 
Camshaft bearings 

Camshaft. bearings are In separate halves. They are 
steel backed thin wall whltemetal bearings and may be 
renewed in pairs in a similar manner to other engine 
plaln bearings. Na fitting i s  required and the bearing 
cap and shells must not be filed. 

, , , , , , . , ,  

. . , . 
, . . ,  . 

, , pis&,g. : .. . . . 
. . , 

, . 

~ o s t  e&ines'aie'fitted with high compression pistons, but  
in some export territories engines are fitted with low 
compression plstons t o  meet the requirements of  lower 
octane fuels. 

, . 
, , 

, . . . 

High compression pistons are identified by their flat 
piston crown. 

. , ,  . 

Law c~rnpre&i'bln pistons haire hotl&& crowns. , 

Fitting clearances are the same for al l  pjstons. , 

, . 

. . 
, . 

Fig. 45. Removing Aa. 4 pistan and connecting d - a n d  word FRONT stomped an pistan cmwn 

, . 
, , ,  

. . . . , ,., . 
.:.;:.. ' .. 1: 

, , , o .  
. .  . ,  ,. , 

, , 
. . . , .  . 

Pistons and connecting rods-To remove (See 
Fig. 45) 

Remove cylinder head. 

Remove sump, 

Remove connecting rod bolts and bottom half big end 
bearings. IDENTIFYING NUMBERS ARE STAMPED 
ON THE CONNECTING ROD AND CONNECTING 
ROD CAP AND COME TOWARDS THE DISTRIBUTOR 
SIDE OF THE ENGINE. See Fig, 52. 

Push plstons up the cyllnder bares and withdraw assern- 
b!ies from above. 

The big end caps must be reassembledto t h e  same rods 
from which they were removed,. Each complete con- 
necting rod should be refitted to the same piston and 
cylinder bore from which it was removed. 

Pistons and connecking rods-To refit 

Check that  the plstons and connecting rods are :ibrreeely 
assembled as shown in Flg, 46 then insert connecting 
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rods and pistons into cylinder bores from above in the 
opposite manner t o  t h a t  detailed for removal, with the 
word FRONT ON THE PISTON CROWN TOWARDS 
THE CRANKSHAFT PULLEY END OF THE ENGINE. 

To facillcate Insertion of the phrons In the cylinders and 
to prevent piston ring breakage, a Churchill piston ring 
compressor should be used. This tool reference number 
is 3B tl-2. 

Tighten nuts to  the correct torq& given in the Data 
Section under "Connecting Rods". 

Gudgeon pin-To remove 

Remove cirdip retaining gudgeon pin in  position wirh 
circlip pliers. Scrape away any mrbon which may have 
accumulated in  the outer ends of the piston bosses t o  
facilitate removal d the gudgeon pin. 

Warm the assemblies, preferably in  oil t o  about 5 Q C  
(120°F) and push out the gudgeon pins. Tight fitting 
gudgeon plns should not be driven out of cold pistons. 

Gudgeon pin-Fit 

At room temperature of 2'IT (70°F) the gudgeon pin 
should be a finger push fit in the piston and only just free 
in the connecting rod l itt le end bush. It should be 
possible far the connecting rod to  fall by its own weight 
when the piston and connecting rod assembly i s  held 
h~rizontal. 

Gudgeon pins are classified in to  two grades, the dimen- 
sions of which are given in the Data Section under 
"Gudgeon Pins". Only the larger grade is  svallable 
for service use. 

. . 

Gudgeon pin-T6 .refit 

The original piston, gudgeon pin and small end bush 
may be used again, i f  the gudgeon pin is without shake, 
both in the piston bosses and in the small end bush. 

. . 

The correct way of assembling the connectjng rod t o  
t h e  piston i s  shown in  Fig. 46. 

The gudgeon pin retaining circlips shou Id be renewed. 

Fig.46. Piston rings and piston ond connecting rod correctly 
assembled 

. . 
Big ead bearings . .  ' . .  

. . . .. 

Steel backed lead bronze bearings with lead indium:aver- . . 

lay are fitted to alI new engines and must be used a i  
. . 

replacements. These bearings are able to carry greatei : 
laads than white metal bearings, but they are harder and .. 

small particles do not bed themselves into the bearlng ', 

metal. . .  . . . 

In consequence, scoring of the crankshaft big e n d ,  , : 
journals will occur if abrasive particles reach the'bear;..: : 
ings. Regular oil changing and renewal of the filter - .  . .  . 
element a t  the recommended mileages are therefore 

. . 
most important. 

If necessary bearing rhelis may be renewed provided the 
crankshaft big end journals are not oval or scored. 

Connecting rods 

Owing to  their shorter length these rods cannot be 
straightened, Any pistbn showing signs of misalignment 
should have i t s  connecting rod changed, 
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Fig. 47. Checking piston ring gaps 

Little end bearings 

The l i t t le end bearing bush in the upper end of the con- 
necting rod can be renewed. After pressing in a new bush 
the bush must be reamed slightly undersize, and finished 
to size by honing, so that the gudgeon pin i s  free t o  turn 
while it i s  the closest possible fit. 

The Delapena honing machine i s  recommended for honing 
the l i t t le end bush. This machine may be obtained From 
Delapena & Sons Ltd., Zona Works, Cheitenham, 
England. It is supplied with the necessary honing stones, 
honing fluid, and instruction booklet. 

PISTON RINGS 

Tap campression ring (See Flg. 46) 

This piston ring is chromium plated and may be fitted 
either way up when new. Where the need arises to fit 
new chromium rings t o  polished (part worn) bores, it 
will be necessary f i rs t  to  rcmovc t h e  glazc from t h e  bores 
as otherwise these rings would never bed down properly. 

The procedure to  be adopted in such cases is as follows:- 

Mask off the bottom of the cylinders t o  prevent any 
abraslve matter reaching the crankshaft or crankcase: 

Make up a wooden dummy piscon which will fit snugly 
into the bore with a piece of No. 1 o r  If grade emery 
paper wrapped round It. 

This dummy piston, wjth the emery cloth round it should 
then be inserted into each cylinder in turn and moved 
up and down the bore for about three minutes (each 
cylinder), at the same t ime rotating it first one way and 
then the other, until the entire cylinder wall is covered 
with crisscrossed 

Wash dawn the 
ensuring that no 
crankcase. 

bores thoroughly and dry them out, 
foreign matter finds i t s  way into the 

Second compression ring (See Fig. 461 
. . 

This ring is marked with the word BOT~OM on i t s  lower 
face, which Is the widest of the two faces. The upper 
face is narrower as there is a step on its inside edge. It 
must be fitted with the word BOTOM toward the lower 
end of the  plston. 

Oil control ring (See Fig. 415) 

A single slotted oil control ring is used. . . 

When new these piston rings may be f i t ted either way up. 

Piston rings-To fit (See Fig. 47) 
. . 

The correct ring gaps and vertical clearances are given 
in the Data Section under "Piston". Fit the rings to  the 
cylinder bores and check the ring gaps wlth a feeler gauge. 
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CYLINDER GRADE L m E R  . . 
. . . . . .  

. . . .; 
Fig. 48. '  tian an on cylinder blmk of cylinder bore grade letters 

W l t h  a feeler gauge check vertical clearance af the rings 
in the grooves. 

Fit the rings t o  the pistons in such a way'that the 'rlng 
gaps are equally spaced out round the plsmn, and not in 
line with one another, making sure that the rings checked 
in No. I cylinder are fitted t o  No. 1 piston and so on. 
No. I yl lnder  is the cyIlnder nearest to  the crankshaft 
pulley. 

CYLINDER BLOCK 

Piston and Cylinder bare grading (See Flg. 48) 

Pistons and cylinder bores are graded into A, B and C 
grade diameters which are glven In the  Data Section 
under "Engine-GeBeral and Piston ". 

Piston grade letters are stamped on the piston crown 
and the cylinder bore grade letters on the two  sloping 
bosses on the cylhder block, below the sparking plugs. 

.Correct piston f i t 5  are obtained on new engines when 
pistons are f i t ted to  cylinders having the  same grade 
letter as that stamped on the piston crown. 

After a new engine has been run for a few hundred miles 
the cylinder grade letter size no longer applies because 

. . . .  . 

i h e  running in wi l l  result in a slight .initial ih- 
crease in cylinder bore diameter. 

If a plston o r  pistons have t o  be changed under servlci 
conditions, thegradirig system is of considerable assistance .: 
and the following procedure should be used as fol1ows:- 

1, Check the'cyllnder bore diameter with a ~ e r c e r ,  or : :. 

other dial type measuring gauge, after setclng its zerb 
. . readhg, Fn a suitable r lng gauge. 

2. From the size obtained subtrac~ the correct piston 
clearance given in the Data Section under "Plston" 
and from this size choose a suitable grade of piston.'.., 

Example 

Bore. sire given by clock gauge 24773 ins.-401 1 - ins. 
(piston skirt clearance) = 2-6762 ins. 

Nearest piston size to 2.6762 ins. i s  C grade and this 
would be the piston t o  use. 

To rebore and fit oversize pistons 

The maximum oversize for reboring is given in the Data 
Section under "Cylinder Block". When reboring 
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THUIJST WASHER 

Crankcase breather 

-: This unit which contains renewable filter element 
held' by a single bole t o  t h e  crankcase outside face j u i t  
below the starter rnDtor. A rubber joint r ing is used 
between the breather body and crankcase. 

Fig. 49. Insto!ling crankshaft semi-circulor thrust washer 

cylinders to suit oversize pistons, each bore i s  machined 
to  the actual diameter of the piston to  be fitted, plus the 
specified clearance In the bore. 

The recommended bore finish is a "cross hatched" 
hone finish o f  220-40 micro Inches. Thls finish 1s equiva- 
lent t o  that obtained by thoroughly rubbing a used 
cylinder bare with partly worn No. t grade emery 40th 
t o  give a mat surface. The cutter of the boring machlne 
should be set to bore the maximum diameter of the piston 
measured a t  the bottom of the piston skirt at a right 
angle t o  the gudgeon pln, plus Its prescribed clearance 
in the cylinder bore less a small amount for honing, 

It i 5  advisable to regrind and resat the cutter after 
completing each cylinder bore. 

The honing operation allows the bore size t o  be taken 
t o  the size that will allow the  piston to be correctly 
fitted. 

Bores must be' parallel and round to within -0003 in. 
(-07 mm). The use of a~~ l ihdergaugesuch  as a Mercer, 
used with a ring gauge, i s  recommended for raking 
measurements. Top, middle and boaorn of each bore 
should be checked both In line and at right angles t o  the 
gudgeon pin axis. 

Cylinder liners 

The cyllnder black cyll nder bare.' cannot be machined 
out  t o  take cylinder liners and no attempt should be made 
t o  carry ou t  this operation. 

~ h e i e  parts can be removed and replaced with the starter 
in position. The filter element should be stuck t o  the 
cover Inslde bottom face, with quick setting p lnr ing 
compkund, to keep it in  place while refitting. 

THE BREATHER OUTLET PIPE MUST ALWAYS POINT 
UPWARDS. 

. .  . . 

CRANKSHAFT 

Main hearings 

Steel backed lead bronze bearings with lead indium 
overlay are fitted to all new engines and must be used for 
replacements. 

Main bearing shells may be changed wlthout removing 
the crankshaft by following the normal practice of re- 
moving each main bearing cap separately and pushing 
i t s  top main bearing shell around the crankshaft &wrnal 
from the opposite side to its locating lip. 

If n rear main bearing cap is found withour k a t l n g  bawds 
the engine must be removed to change the main hearings 
as It Is not posslble to replace undowelled rear main 
bearing caps correctly, wlthout first rernovlng the fly- 
wheel. Thecorrect methad of afigning undawclkd rear 
ma\n bearing caps Is given under "Crankshaft-TO 
replace''. 

Crankshaft end thrust (See Fig. 49) 

Crankshaft end thrust is taken by two semi-circular steel 
thrust washers having bearing metal. lined faces, w i th  
two  vertical oil grooves across each face. The washers 
are fitted with their bearing lined faces towards the 
crankshaft thrust faces and may be removed by pushing 
them around the crankshaft centre iournal after removing 
the sump and taking off the centre main bearing cap. 

Endfloat can be checked by feeler gauges in the normal 
manner. 
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lOlNTlNG COMPOUND JOINTING COMPOUNC 

SlDE JOINTS 

Fig, 30. Reur main broring cap ail seals and pasition to sgoringly 
apply jointing compound 

Fig. 51. Places ot  which jointing compound is applied before 
fitting rear main bearing cop 

Crankshaft-To refit or replace 

Check that the oilways are clear and free from black 
deposits, or preserving coating. 

Cran kshaft-To remove Two long round straight: hard rubber joints with "club 
feet" are used each side af the rear main bearing cap, 

This can only be done after removal and stripping of These joints are placed in the rear main bearing cap 
the engine. Most of  the stripping operations needed before it i s  fitted into position. They are used t o  prevent 
have already been descrlbed and are therefore not given oil leaking along the sides or  corners of the cap. See 
in detail. Fig. 50. 

. . 

Remove cylinder head as it i s  not possible t o  remove 1.f there are any sharp edges on the cylinder block sump 
the timing "lSe Is head face, where it joins to  the rear main bearing cap porltlon. 
t o  remove. 

these joints may be cut as the rear main bearing is  refitted 

Remove sump. 

Remoire tlmlng chain cover, 

Thls wll l  causean oi l  Ieak. Any sharpness of these edges ... 
must therefore be carefulIy removed before refitting the 
rear maln bearlng cap. ' 

Remove timing chain and chain tensioner, 
On engines where the  rear main bearing cap is nor 

Remove pistons and connecting rads. located by dowels, it is important to check the alignment 

If the  engine performance and consumption are satis- o f the rear main bearing cap oi l  return thread machined 

factory the connecting rods and be pushed bore to the similar bore in the cyllnder block. This can 

to the mps d t h e  cylinder bores and left in this position. be ddne feeler p g e r  to hat 
clearance exists all the way round the crankshaft oil 

This wil l  save disturbing the piston rings. return thread, between its bores in the rear bearing cap 
and cylinder block. 

Remove clutch. 

Remove flywheel. A thin smear of "Hylomar" which is a high grade noh- 

Remove main bearing caps and l i f t  out crankshaft. 
setting jointing compound should be applied in  the 
positions shown in Figs. 50 and 51. Jointing compound 

Any crankshaft havlng oval or scored journal or worn Lust be kept off of ;he crankshaft oil return b& or 
end thrust faces should be renewed. return thread on the crankshaft. 



ROOTES MANUAL WSM.141 

Page 38 Section S (Engine) 

Fig. !3. Locking plates and locking washers correctly fitted rn 
main bwrings and big ends 

NEW LOCKING PLATES, WASHERS AND JOINTS 
MUST BE USED WHEN REBUlLDiNG THE ENGINE, 
WHICH IS CARRIED OUT IN THE REVERSE MANNER 
FOR DISMANTLING. See Fig. 52. 

.ALL BOLTS AND NUTS MUST BE TIGHTENED TO 
THE CORRECT TORQUE GIVEN IN THE DATA 
SECTION UNDER TORQUE LOADING FIGURES. 

FLYWHEEL RlNG GEAR 

. -  The starter ring gear is a'&rink fit onto the flywheel. 
. . '  If necessary it can be rgmbved and a new ring gear fitted. 

... ' 
.I. 

. . 
To remove 

Using a suitable size driIl, drill a hole nearly through the 
starter rlng between the bottom of two of the gear 
teeth. Further deepen this hole with a drill ground to 
flatten the hole end. Split the ring gear with a sharp 
cold chisel and lift split gear ring off af flyvrrheet, 

To flt new ring gear 

Be sure that the flywheel is  clean and free fram burrs. 

The new ring gear must be heated in the following 
manner 50 that it 1s expanded enough to be put on the  
flywheel. 

THE NEW RlNG GEAR MUST NOT BE HEATED 
BY A NAKED FLAME AS THlS MAY OVERHEAT IT. 
OVERHEATING WILL SOFTEN THE RlNG GEAR 
AND CAUSE RAPID WEAR OF ITS GEAR TEETH. 

Heat the new gear ring, by suspending it from wire Ra&s 
in a container of clean engine oit which has been heated 
to  200°C. [3?2"F.), until the ring has atralned the same 
temperature as the oil. See FIE. 53. 

To eliminate the possibility of fire, keep the container 
covered by a metal lid t o  prevent the flame from reaching 
the surface of the oil. 
Do not allow starter ring (or therrn~rneter) to rest on 
bottom of container or a false temperature may resuit. 
Lift the heated ring from the oil by means af the wire 
hooks and quickly wipe away surplus dl with a lintless 
rag. 
Place the new ring in position on the flywheel WITH 
CHAMFERED SIDES OF TEETH TO THE CLUTCH 
SIDE OF THE FLYWHEEL. 
Make sure that the ring i s  bedding against its laming face. 
On cooling, the ring will contract and thus firmly grip 
the flywheel. 

FLYWHEEL CENT RE BEARING 
To mrnove and refit 

The clutch spigot bearing i s  a self-lubricating bush whlth 
is a press fit in the crankshaft end recess. 
The bush may be removed by packing grease behind it 
and inserting a close fitting rod In the bush. A hammer 
blow on the and of the rod will then cause the bush to  
come out. Before fitting, a new spigot bush shwid be soaked 
in engine oi l  for 24 hours, preferably ar room temperature. 
The new bush should .be pressed into position unril flush 
with the rear face of the crankshaft flange. 

Removal procedurt+-tars 

The engine can bc removed !saving the transaxle unit In 
posltlon or It can be removed with the transaxle attached. 
The method used will depend upon the work to be under- 
taken. If only the engine, or clutch, needs overhaul the 
engine should be disconnected from the transaxle bell 
housing and the rransaxh Iefr In pos l th  in the vehlcle 
as shown in Fig. 54. 

Removal procedur-vans 

On vans the engine is removed and refitted with the ! 
transaxle attached. The correct procedure t o  follow Is 
given on page 44. 

I 

FLYWHEEL . 
THERNOMEER OIL MNG GEAR 

fig. 53. Hesting m m r  ring gear 
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Fig. 54. Engine removed leaving tronssxk In position 

To remove engine-leaving transmission in vehicle 

Drain radlator and cylinder block. 

Remove battery. 

Raise the rear end of the vehicle hlgh enough to allow 
underneath bell housing nuts to  be removed as these 
nuts are dimcult t o  reach when the car is at flow level. 
Remove these nuts but leave the bottom nut lighdy 
tightened. Lower vehlcle. 

Support underneath of transmission near t o  the englne 
as shown i n  Fig. 54.- 

Remove silencer by releasing its clamp bolt on the 
exhaust manifold and removing its support bracket. 

Unbolt clutch operating cylinder t o  prevent possibility of 
straining its flexible hose. Tie the cylinder above and 
clear o f  the engine. 

Place a trolley under engine to support engine weight 
over the whole d the sump flat face and the exhaust 
manifold outlet. Support should also be taken under the 
sump edge at  the rear end af the sump. NO WEIGHT 
MUST BE TAKEN BY THE OtL FILTER. A suitabh 
wheeled trolley made from slotted angle i ron IS shown 
in Fig. 55. 

Remove rear bumper. 

Remove body rear crass member by removing one nut 
and two bolts each side. 

Disconnect water by-pass. hose, intake hose, and outlet 
hose from water pump,' 

Loosen clip hddfng air- duct hose t o  fan cowl. 

Unbolt water pump suppor!: bracket from engine and 
remove water pump and fan as a complete assembly. 

Disconnect electrical lead at starter motor.  lead at 
ignltion coil end, L.T. lead at dlsrributor terminal and 
oil pressure warning light switch lead at swItch end. 

Remove starter motor. 

Disconnect fuel feed pipe at carburettor' end. 

Disconnect fuel feed pipe t o  fuel pump or remove fuel : 

pump and tle pump in  a position ebovt? the engine. Note ' 

number of  jolnts used between pump and valve cover. 
It is  important to'replace the pump w i th  the same number 
of joints as these determlne the pump output pressure. 

Remove the alr cleaner. This i s  not difFicult if the following 
procedure is followed. 

Remove air cleaner support bracket fixing bolt holding 
cleaner bracket t o  the inlet manifold lug. 

Loosen clip at carburettor intake and lift off cleaner. 
This gives access to the wing nut. Remove wing nut, top 
body of cleaner, and fi l ter element. 

Remove air cleaner lower body past carburetmr. 

Remove air pipe from pneumatic thrort le operating uni i  
on carburettor. 

Disconnect engine cooling system and heater hoses (if 
fitted) at the radiator top  tank and far end of the cylinder 
head. The by-pass hose disconnected at  its water pump . 

end need nor be taken off Its cylinder head end as It can 
be withdrawn from behind the radiator. 

Remove bell houslng nuts behind the engine and after 
this the bottom nut previously left when removing chi 
underneath nuts. 

Draw engine away from transaxle, 

Fig. 55. Removing engine leaving transaxle In Dosltian , , ,  

. . 
. . 
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Fig. 56. Engine and trunmxh supported fot ternawl 

To remove engine-with transaxle attached 

This procedure dlffers from that used when removing the 
engine only. The work required to disconnect the actual 
transaxle unit from the vehicle is described in Section E 
under "To remove from vehicle", and should be carried 
out first. The work required to disconnect the engine i s  
as follows:- 

Drain radiator and cylinder block. 

Disconnect battery, 

Disconnect by-pass hose and Intake hose from water 
pump- 

Loosen clip holding air duct hose to fan cow!. 

Disconnect elecrrical leads from generator, starter, 
distributor, coii, and oil pressure warnhg Iight switch. 

Unbolt clutch hydraulic operating cyllnder and t ie 
cylinder clear of the engine. 

Dlsconnect water outlet hose at radiator top  tank con- 
nection and heater feed hose (if fitted) from the far end OF 
the  cylinder head. The by-pass hose that was disconnected 
at its water pump end should be withdrawn from behind 
the radiator and left connected t o  the cylinder head, 

Disconnect fuel feed pipe t o  fuel pump or  remove fuel 
pump, and air feed pipe from pneumatic thrott le conncc- 
tion on &buter;ror operating unit. 

Remove silencer and I t s  support bracket, 

Support engine and transaxle under sump, transaxle unlt, 
and exhaust manifold end as shown in Fig. 56. 

Remove bolt from englne rear mounting. This releases 
engine welght from vehicle causlng the  vehicle t o  rise 
and same adjustment of the supporting packing height 
may be needed to maintain reasonable alignment of the 
fan cowl t o  the radiator cowl. 

Remove rear bumper. 

Remove body rear cross member. This mernbbi is  held 
In position by one nut and two bolts each side. 

Push car forward clear of engine and transaxle assembly. 

To replace engine-with or without transaxle 
attached 

This Is a reversal of the removal procedure. The following 
precautlons should be taken:- 

Care is needed to prevent damaging the connecting 
hose between the fan mwl  and rd i a t o r  cowl If the fan 
and water pump assernbfy has not been removed from 
the engine. 

When r e f i h g  the moling system the heater control 
lever (if fitted) should be in the "ON" position which 
is to the RED side. 

The water, or anti-freeze solution level i n  the radiator 
should be checked after running, as some coolant is 
taken to f i l l  the heater system (if fitted). 

The engine should be filled wi th  the correct grade and 
quantity of O I L  

Rear flexible mounting-To renew 

The englne rear mounting rubber is  banded inslde a 
steel sleeve and can be pressed out of i t s  housing wi th  
the Churchill tool RG 359. 

Fig, 51, Engine and transoxk removed fmm vehick bby prrsltittg 
vehicle forword 
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ADDITIONAL INFORMATION 

Oil pump driven and driving gears 

The oil pump driven gear on the oi l  pump spindle, and 
the oil pump driving gear on the front end of the crank- 
shaft must always be renewed tagether if cither d t h e s e  
gears show signs of wear. 

These gears are supplied in pairs. Separate gears are 
not supplied. 

New gears should be carefully checked before fitting and 
any burrs removed with afine oil stone. Before replacing 
the timing cover both gears MUST be lubricated wi th  
engine oi l  t o  prevent momentary dry  operation before 

oi l  reaches the gears. 
Fig. 58. Method of @xitiming oil pump gear 

The two fixing pin holes, In the driven,gear, are drilled 
through on one side onIy on service replacement gears. . , .  

These gears have to be finish drllled after correct posi- 
tioning on the pump spindle, as described in the following While pressing on the gear the pump and cover must be ' 

paragraphs. removed and the END OF THE PUMP SHAK MUST BE 
SUPPORTED as shown in  Fig. 58. If ,this is not done the . 
pin holding the inner rotor to the shaft may be partly 
sheared. 

Service raptacement oil pumps 

When the driven gear is correctly positioned on the pump 
The servree rcplacemcnt ail pump is supplied without spindle, the two holes needed for the gear fixing pins . 

the driven gear. Pumps with the driven gear already should be drilled with an & in. dr i l l  using the existing 
fitted must not be used for service purposes because this holes as a guide for the drill. 
means running a new driven gear with the existing used 
or  partly worn driving gear on the engine crankshaft. 
When a new ol l  pump Is .fitted the driven gear on the 
discarded pump should be removed and fitted ta the 
replacemem pump spindle; provided t h a t  it i s  fit for Aker driving in the twa fixing pitis the ends of the pins 
further use. If worn a new pair of gears should be fitted. should be riveted over. 
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HELI-COIL INSERT 

1 

. - 

Fig. 59. Htli-Coil insert detsils 

Reclamation of. tapped hofss in engine castings 

The following Information is provlded for redaiming 
damaged threads irt the Engine aluminium castings, using 
the Hall-coil inserts. 

when f i t t ing HeIi-coil inserts it is essential that the 
correct size insert is used as shown on the opposite page. 
All lnserrs must be podcloned 1 to 14 pitches below the 
top face ofthe hole, except where oth.erwlse stated. (See 
Fig. 59). 

Jf a cylinder head bolt breaks OH during removal of the 
cyllnder head the piere remaining in the cylinder block 
can be drilled out using a dri l l  guide sleeve in  the cylinder 
head bolt hole. 

A dri l l  guide sleeve can be made from a & in. dis. high 
tensile bolt, having a t  least 2 ins. of plain shank, by 
drilling a in. dia. hole through the centre of the bolt, 
after cutting off the threaded end. Dri l l ing should be 
done in a lathe and It is most important that the hole is 
e x a d y  central. This can be achieved by rotatlng the 
dri l l  slowly, while it is supported i n  the lathe tallstock, 
so that the drl l l  turns in  the opposite direction t o  the 
bolt, as the bolt rotates In the lathe headstock chuck. 

W i t h  the cyltnder head still in position and using the 
dr111 gulde sleeve in the hds from which the broken bolt  
was removed, drijl a $ In, dia. pllot hole through the 
broken portlon of the bolt, taking care not t o  dri l l  into 
the cylinder block. Then remove the dr i l l  guide sleeve, 
and with the cylinder head all1 in position, dr i l l  our. the 
broken bolt wi th a 8 in. dia. drill. 

Remove the cylinder head, tap out the hole and screw 
in the Heli-coll Insert. In this instance DO NOT break 
off the Heli-coil iosert tang. 

All cylinder head bolt threads should be dipped in shell' 
Ensis 256 oil before replacement. 

The opposite page gives full details of insert sizes, taps, 
inserting tools etc., and this informaticn must be strictly 
adhered t o  for each applicatkm. 

Two taps are required, a roughlng tap and a finishing 
bottomlng tap. When using the  finishing tap it i s  
important t o  ensure that the tap i s  run down t o  the A list of too l  kits available and their source of supply Is 
specified depth and out again without backing off (i.e., given in Section S (Special Tools) K i t  HISK 1 covers all 
do not  reverse direction of tap unti l  the bottom of the engine (and transaxle) applications except the sparking 
hole is reached). Always use a lubricant when tapping plug insert kit. Kits HISK 2 to 13 cover the var[ous 

threads. individual applications. 
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-coil, data, tools and inserts--enni 

s x  UNC x 1.37- 

lnserting Tang h e a l  
Heli-CoH Insert No. I Twl No. 1 ' '  off Tool No Drill size 

Y Cylinder Head 1 F a  
1135-6C x l g  I 52E-6 (Em brcak off 

I Sump Face 

j x  16 UNC-Through 1 6 CCIU I 6 CBB 

Timing Cover I Face* 

+.lo UNCx .lW I 4CRU 1- Chain Tenstoner 
Bracket Face 

Main B-rlng 
Cap Tappings 

Oil  Filter Face 

Breathing Tapping 

Dynamo Bkt. I Face 

Water Inlet -I 
L ( Top Face 
F 
6 
u Distributor Face 
M 
C 

Sump Face 
.A 

L 

1 Oil Pump Face** 

Oil Filler Fare x I S  UNC-Through 1 5 CRU I 5 CBE 

Cambox Caver 1 Face 

Tappet Block 
I F a c e  

( Manifold Face -&x 18 UNCx a75" 

Ax I 8  UNC-Through Thermostat 
Houslng Face 

S arklng Phg 
Appings 

l 4  rnm. I 1-25 mm- 1 , 525 I 521 
Through 

: X Camshalt Bearing 
!= I Cap Face 

NOT RECOM~ENDED I 

4 x 2D UNGThrough 4 CRU I 4 CBB 

C: 
o z  
'3 0 

g: Petrol Drain 
m Tapping 

L Z ,  

* Only ta be applied to  short stud tappings. ** Only to be applied to one Tapping. 
Insert removal tools are available: For Inserts f' to Y inclusive Part No. 1227-6. For Inserts An to I* inclusive Part No. f22746 



1st m-issue ROOTES MANUAL WSM.341 

Page 44 Section 0 [Engine] 

ENGINE 13, Unbolt clutch hydraulic cylinder and tie up cylinder 
clear of engine-do not  disconnect hydraulic pipe. 

Removal procedure-vans 
14. Disconnect two water hoses from water pump. 

The engine is  removed with the transaxle attached using 
the Foltowing procedure. 

1. Raise rear end of vehicle with a trolley jack under 
centre of body rear cross member and place stands 
under body 5311 just forward of rear wheals. 

2. Drain cooling system and disconnect battery, 

Working underneath 

3. Disconnect gear shi f t  coupling at transaxle end. 

4. Disconnect earthing strap. 

5. Remove two bolts holding two mounrlng rubbers 
under transaxle unfe. 

6. Disconnect both drive shafts from Rotoflex couplings. 

7. Remove 3 drive screws at f ron t  4 No. I 0  bolts at side 
and 2 drive screws at rear holdlng engine tray in 
position. 

15. Remove dipstick and its rubber from where it fits Into 
the body appcrture, but not from dipstick tube. 

?A. Disconnect engine oil filler hose from filler neck a t  
body end. 

17. Disconnect fuel feed pipe a t  fuel pump. 

18. Disconnect choke and throttle cables, 

19. Raise vehicle, remove stands placed under body sills 
and lower onto floor. 

20. Using a sujtable trolley stand, support engineitrans- 
axle unit underneath.-A garage type creeper and 
wood biocks can be used. 

21. Remove rear mounting bolt above centre of body rear 
member. 

22. Remove body rear cross member. 

23. Draw out engine/transaxle unit. 

8. Slacken clip holdingfan cowl rubber hose and roll hose 
onto radiator cowl. 

Rdtting engine,/transaxle unit 

Workhg above engine 

9, Disconnect rear number plate illurntnating lamps and 
remove rear bumper. 

10. Disconnect leads from starter, coolant temperature 
pick up unit, coil terminals and generator. 

11. Remove rear msm ber lower fixing bolts. 

12. Disconnect both water hoses from front end of 
cylinder head. 

Thk is a reversal of the removal pracedure. The foltowing 
points should be noted. 

1. The rear mounting bolt should be left loose until the 
RoroRex coupling bolts have been fitted. This will 
alhw maximum movement of the engfncjtratlraxle 
unit needed while replacing the coupling bdts. 

2, Whcn refilling the cooling system follow procedure 
given in Section A "To refill and expel air". 

3. Refill engineE$vith recommended grade of oil (See 
Secflon PI. 
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FUEL SYSTEM 

FUEL PUMP between the underside of the diaphragm and the lower 
body (12). This spring determines the pump output 

D E S C R I P T ~ N  (See Fig. I) pressure. A further spring (IO), is fitted between the 
rocker arm and the body for the purpose of ensuring 
that the rocker arm is i n  wnstant contact wi th  the 

Fuel i s  drawn from the fuel tank by the AC Fuel Lift eccentric on the camshaft. Also incorporated in the 
Pump which i s  driven by an eccentric on the engine AC fuel lift pump is  the hand priming mechanism (13). 
camshaft. 

Fuel enters by the Inlet connection (19)'and i s  delivered Assembled in the upper body are t w o  valve assemblies 

through the outlet connection (7). (6 and 171, one being opened by suction. and the athar by 
pressure. Both valves are held in position by a common 
retaining plate secured inside the upper body by two 

The AC pump consists of two main bodies which clamp screws. 
a diaphragm between their outer flanges. 

Both inlet and outlet valve assemblies are identical' i n  
The lower body assembly comprises a rocker arm (81 canstruction and are renawable and interchangeable. 
and link Ill), both of which pivot on a pin (9) located in 
the  body. Attached to  the l ink I s  the pull rod incor- 
porated in the diaphragm assembly (16). To protect Also incorporated In the upper body is a filter gauze (51, 
the diaphragm from crankcase o i l  splash, an o i l  seal Is which Is  held In posltion wi th  a domed metal top  cover 
located at the point in the tower body where the push (2) and gasket ( I ) ,  which in turn is held by a centre 
rod passes through. A return spring (15) is interposed screw (3) through the cover into the upper body (18). 

13 12 ~i lb s 8 
Hg. i. Sccti~nul view rhraugh fud pump nnd filter 
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The prlming lever PO) should only be removed if known 
t o  be defective, when a complete new hand priming 
assembly should be fitted on re-assembly. To remove, It 
is necessary to  file off the riveted head of the pivot pin 
and tap It through the body. 

INSPECTION AND OVERHAUL (See Fig. 2) 

Thoroughly wash all parts tn clean paraffin, ensurjng 
that valv- (9) are deaned separately If being used agaln. 

Check the diaphragm (12) for hardening or cracking and 
examine the lower extremity of the pull rod for wear. 
at I t s  connection with the rocker arm Iink (14). Renew 
the dlaphragm assembly i f  any of these signs are in evi- 
den ce. 

Check dlaphragm return spring (26); If corraded or 
damaged, Ir should be replaced. 

Visually check valve assemblies (9); if any doubt exists, 
replacement valves should be fitted. The two valves are 
identical and can be used for either application by 
changing their posirions. 

Examine the rocker arm (151 pad face for wear. Slight 
wear i s  permissible, but should not exceed a depth of 
-010 ins. [+25 mm). Check rocker arm pin and link holes 
for wear, also underside of !ink (q4) where diaphragm 
pull rod engages for wear. 

Badly wbrn or damaged parts should be renewed. 

Check rocker arm return spring (16). 

Discard old ail seal (24) and gaskets. 

Examine upper and lower bodies for cracks or damage. 
If elther the diaphragm ar engine mounting flanges are 
distorted, these should be lapped t o  restore their 
flatness. 

Renew either if distortion is  excessive. 

TO RE-ASSEMBLE {See Fig. 2) 

Where the hand primer mechanism has been removed, 
replace with new assernbIy, inserting pln through the 

Assemble din hragm to pump 
body with ! k i n g  tab on 
diaphragm in this position. m 

Engine mounting 

in [ink and turning quarter 
turn to left, tab on diaphragm 
should be in this position. 

Fig, 3. Fltting fuel pump diaphragm assembly 

flange, 

lower body together with the priming lever. With the 
return spring in position, rivet over exposed end of prn. 

Assembly of the rocker arm to  the body assembly i s  
carried out In the following order. 

Assemble rocker arm (1 51, link (14) and spacing washers 
(13) onto rocker arm pin [IB), place rocker arm return 
spring (16) into body and Insert rocker arm (18) assembly 
into body of pump ensuring that the rocker arm return 
spring is properly engaged between locating "pips" on 
casting and rocker arm. 

Tap two new pin rerai~ers (17) inta slors i n  the body and 
whlls holding the retainers hard against the rocker arm, 
pin punch over the end of the slats with a small pin 
punch to prevent retainers working loose. 

Note: When refitting rocker arm pins, always use new 
service replacement retainers (fq, coloured copper far 
Identlficaticrn, These are slightly shorter than the pro- 
duction type to allow for new staking. 

Fit a new oit sea! washer (24) and steel retaining washer 
(25) inta the lower body, If required. 
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Place the diaphragm return spring In posltlon over oil 
seal retaining washer. 

Place the diaphragm assembly (12) over the spring (26), 
wlth the pull rod downwards, and with the locating tab 

on the diaphryrn at the twelve o'clock position. Press 
down on the diaphragm at the same time turning the 
assembly to the left in such a manner that the slot on the 
pull rod will engage the fork i n  the link, ultimately turn. 

Ing the assembly a complete quareer oFa turn t o  the left, 
which will place the pull rod in i t s  correct working 
position in the link. 

This will also permit t h e  matching up of the holes In the 

diaphragm wlth those on the pump body Range and the 
tab will now be at nlne o'clock position. (See Fig. 3.) 

Place the new valve gasket (8) in the upper body round 
the valve ports. 

Place a valve assembly (9) in the inlet port with spring 
facing outwards. [See Fig. 1 .) 

F i t  the  other valve (9) in the outlet port position with 

spring inside the port, (See Fig. 1 .) 

Refit the valve retainer plate (10) and dghten screws (11) 
unrH the  tenslon I n  the retalnlng plate i s  taken up. 

Refit filter gauze (5) in top of upper body (7), also 

domed top cover (3) with new cover gasket (4). Fit 
central holding screw [I) ensuring that fibre seahg 
washer (2) is between screw and cover. 

The upper and lower bodies can now be fitted together 
as follows :- 

Push the rocker arm towards the pump body until the 
diaphragm is lewl with the body flange, 

Place the upper-half of the pump body t nto Its correct 
position by aligning the scribed lines made on the two 
flanges prior t o  dismantling. 

Replace the five securing screws (28) and spring waihars 
(27) and tighten only uncll the heads d the screws lust 
engage the washers. 

Release the push rocker arm away from the pump so as 
t o  hold the diaphragm at the top of the stroke, and while 
so held, tighten the body screws diagonally and securely, 

After assembling- i n .  the manner described above, the 
edges of the diaphragm should be about flush with [ts two 
clamping flanges. 

Any appreciable protrusion of the diaphragm indicates 
incorrect fitting i n  which case, special care should be 
taken In rnalmalnlng downward pressure on the rocker 

arm while the diaphragm screw are finally tightened. 
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THROTTLE FAST SLOW RUNNlNG MAIN JET SLOW RUNNiNG 
IDLE ADJUSTMENT SPEED ADIUSTMENT HOLDER OR VOLUME CONTROL 
SET SCREW SCREW MAIN JET SCREW 

COVER PLUG 

ACCELERATOR 
PUMP 

. Fig. 4. Sdex 830 PIHT, 830 PIHT-2 and 830 P I M - 3  carburett4rs-position of various parts 

DESCRIPTION NOTE. The choke tube used in  PIHT-3 and PLHS 
Automatic choke (strangler) valves are fitted t o  all Sdex tarburettars has a cast in beak as shown In 
PlHT carbu rettors. Manual operated choke [strangler) i tem 58A, Flg. 18. 
va!ves arc firted to all Salex PIH carburecrors used on The positions of the- various carburettor parts are shown 
these cars. 

i n  Figr. 4. 5 and 6. 
These are al l  semi-dow nd raught carburettors having the All data such as choke tube size, jet settings and drillings 
following simllar systems or circujrs. Idling clrcult, rnaln are given in the Data Section under "Fuet System". The 
spraying circuit, emnostat circuit, and mechanically opsr- 

diflerent settings used for each carburarcor should be 
ated diaphragm type accelerator pump. These operate so 

carefully noted. 
that under all conditions of engine requirements, the 

OPERAT I  ON carburettor provides the correct fucljairmixture. 
A schematic sectional view of the original PlHT car- 
burettor is shown in the upper illustration of Fig. 5. The 
changes made on tho PIHT-2 carburettor are shown i n  
the lower left inset  o i  Fig. 5. Further changes made on 
the  PIHT-3 carburettor are shown in the lower right- 
hand inset of the illustration. These changes are in- 
corporated In the PIH-5 carburettor; the first of these 
Solexcarburettors used on these cars t o  have a manually 
operated choke (strangler) valve, The changes are also 
Illuscrar;ed In Fig. 18. 

Fuel level (See Flg. 

The Ievel of fuel in the float chamber is controlled by 
the slight rise and fall of the float [29), closing or openingthe 
needle valve (17) to  cut off or -admit fuel as required. 
The design of this mechanism ensures complete szabllity 
of the predetermined level and eliminates all need Tor 
routine checking. The float assembly must be replaced, 
in the event of damage, to ensure that the correct fuel 
!eve1 Is maintained. 
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Fig. 2. Carburettors-schematic ~ettlonal view-lower part of il!ustration shows differences. 
Arraws show cald air flow into "U" tube (10) and hot alr flow from "U" tube through automutic choke mechanism inta hlet  mattifold, 

A is cross section and end new d uutornoric choke mechanism. 
: t. 81-METAL SPRING-URGE-OFERATING CHOKE VALVE 20. ECOWOSTAT JET 
i 2. BI-METAL SPRINGSnALL-OPERATING STEPPED CAM m 21. ECONOSTAT DlSCHARGE TUBE 
1 3. VACUUMFEEDPAS%GE-THROUGH WHLCHHUTEDAIRFROMUU" 22. ACCELERATOR PUMPINIECTORTUEE 

TUBE ( lo) IS DRAWN 23. ACCELERATOR PUMP DISCHARGE VALVE-ALSO CALLED ANTI- ! 4. VACUUM KICK PISTON REVERSAL VALVE 
i 5. CHOKEVALVESPlAlDLE M ACCELERATOR PUMP DIAPHRAGM AND PLUNGER 

6. LtNK A N D  LEVER-CONNECTING VACUUM KICK PISTON ld) AND 25. ACCELERATOR PUMP OPERATING LEVER 
CHOKE VALVE SPINDLE (5) 26. DlAPHRAGM RETURN SPRING 

i 7. STEPPED CAM 17. ACCELERATOR PUMP NON-RENRN YALVE 
i E. LEVER-USEDTOOPENTHROTTLETOFAST1DLE.ORTOQPEYCHOKE 

VALVE.WHENPARTLTCLOSED.LFACCELERATORPEDALISPlOVED 28' INTERNAL PMSAGE5 IN CAR8URmoR 'OBY 
HALF WAY OR BEYOND 24. FLOAT--B30 PlHT . .  i 9- HOTAIRFEEDPIPE F R O M ~ W ~ T V E E ~ K Q  2PA. FLOAT-ALL CARBURETTORS EXCEPT sx WHT 

j 10. "U" TUBE--HEATED BY EXHAUST GASES 30. MAIN WELL 
1% EXHAUST MANIFOLD 31. .MAIN WELL BALL VALVE-630 PlHTonfy 

i 12. CHOKE (STRANGLER) VALVE 32. MAIN JET ARID HOLDER 
I 53. AIR CORRECTION IEFAND EMULSION TUBE 830 PiHr 33. SLOW RUNNING MIXTURE VOLUFE CONTROL SCREW 
j 73A. AIR CORRECTION JET AND EMULSION TUBE BNPIHT-2 34- SLOW RUNNING MIXTURE OUTLET 
! T38.AlRCORRECTlONIETANDEMULSIONTUEE~3oPMWandB3~P!H-5 35. BY-PASSORlFlCE[PROGRESSIONHOLEl 
: 34. SLOW RUNNING JET AIR BLEED 

. - 6  

: 36. THROTTLE i T5. C O W  AIR FEED-TO "U" TUBE (10) 37. HA lN  SPRAYlNG ORIFlCE 
i 76. SLOW RUNNiNG (PILOT) J E T  . 
i f7- FLOAT NEEDLE VALVE AND SEATING ' 

38. MAIN JET-ALL CARBURETTORS EXCEPT 630 PIHT 

i 18. FLOAT LEVER ARM-ALL CARBURETTORS EXCEPT NO PWT-2, - 39. MAlN JET COVER PLUG , 

! I=. FLOAT LEVER ARM-a30 PIHT.2 onfr , ' 40. SLOW RUNNING [PICOT) IET FEED 83(r PlHf and Ii3d PIHT-2' ' 

i *19. CHOKE TUBE (VeTURI) 8311 PlHT end830 PiHM ody - ' 4 M .  SLOW RUNNING (PILOT) JET FEED B3U PIHT-3 and 830 PIN-5 

* For B 3 d  P I M J  and BM PfHS see item 50.4. Fig. 18. 
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Automatic choke (See Figs. 5 and 6) 
. , .. . 

When the englne Is cold a bl-metd ''clack spring" (I); 
also shown in Fig. 6, closes the choke (strangler) valve 
(12). Another smaller bi-rnethl "clock spring" (2) 

. rotates a stepped cam (7) to give the thrott le (36) a 
suitable fast idle setting for cold starting. 

The stepped cam (7). mentioned in  the previous para- 
. . graph, can only give the correct throttie opening for cold 

starting AFTER THE ACCELERATOR PEDAL HAS 
BEEN FULLY DEPRESSED ONCE. 

Directly the engine starts a small "vacuum kick" pisron 
(4) opens the choke valve, against the closing torque 
imposed by the cold bimetal spring (I), far enough ra 
prevent over rich running. The vvuurn feed to  the 
vacuum kick piston (4) is through the  passage way (3). 

After the engine starts, inlet manifold iepression draws 
air through the copper pipe (15) and the "U" tube (10) 
situated in theexhaust manifold (11). This air is heated 
by the hot exhaust ga% pasring over the "Ur' tube. It 

. .  . 

passes through the copper rube (4) into the cornparimerit . . I . 

in which the t w o  bimetal  springs are situated and then-- - - - . 

through a srnaIl hole in the vacuum kick piston cmwn (4) - j . . .  

. . into the inlet manifold through the passage (3). - . - . . ,.. . . 
.. ., 

. : .  . . .  ' . .  . . . . : . .  

The heated air waims I@ the b imeta l  springs (1) a i d  (2) ! .:, 
.I . . ' 

causing them to rotate and allow:- . . . . 
. . 

. . . . 
. .. 
. . 

(a) The vacuurri kick pistan. t4l4)ro open . t h e .  choke ..: . . . 

valve (12) gradually t o  i t s  full open psit ion. . . ::.I:.;. .. ': 
. _  : . .  . . . .. . .. . , . . 

(b) The stepped ism (7)'to move into a po 

, allows the throttle to return t o  the no 
'. position from the fast ldllng poslcion, 

thrott le has been opened. 
. . . . . .  . . < .  . 

Fig. 7 ihciws the "U" cube (10) removed from the exha'urt : 
manifold and connected to the carburettor by the two 
copper pipes (15) and (9). 

If the accelerator pedal is pressed half way down or 
b e p n d  while the choke valve is closed, or only partly 
open. an inrema[ lever (8) mover the kver (6) t o  open 
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Fig, 7. "U" tube used in exhaust manifofd and connectluns 
to carburettar 

the choke valve WHILE THE P-CCELERATOR 1S 
DEPRESSED. This prevents the engine from being 
supplied with 200 rich a mixture under cold drlve away 
conditions. 

Correct tensioning of the large bf-metal spring that con- 
trols the position of the choke valve Is ensured by re- 
placement of the cover, t o  which the inner coil of this 
spring is attached, so tha t  the white dot or whfte line on 
its top edge i s  in the position shown In Fig. 14. This is 
most important. 

The correct method of refitting the automatic choke 
cover Is ghen under "Diffltult startlng from cold" on 
page 16. 

More particdars of the automatic choke are shown 'in 
Figs. 7-33. 

Fig, 9. Fast i& stepped cam in moderate cold starting Position 

Manual choke (See Fig. 13A) 

This choke (strangler) system is operated by a cable 
connected to  a smdl lever situated in front of the gear 
change lever. 

An external linkage connects the chake spindle lever 
to the throttle splndle so that the throttle is opened to 
the wld start fast idle position when the choke valve Is 
clased. This linkage also allows the chake lever to be 
used as a hand throttle to increase the engine idling speed 
as needed, before the engine has warmed up, after cold 
startln~; 

The choke (strangler) valve is mounted on an oKseset 
spindle. This allam atmospheric pressure to open the 
choke valve, against its light return spring, so that enough 

Fig. 8. ~ a s t  idle stepped cam in wry cold starting position Fig. 10. Choke volve in cold starting position-afl conditionr 
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Fig. 11. Automatic choke and choke valve immediatdy after starting 

j air passes the valve to prevent the engine stalling, directly 
i If starts f rom cold with the choke (strangler} valve 
f closed. An adjustment i s  provided for the choke valve 

light return spring t e n s h ,  s o  that the amount d choke 
i valve opening can be controlled to  meet extremely cold 

starting conditions. 

Idling circuit (See Fig. 5) 

This supplies, through the orifice (341, the mixture 
required for idling when the engine is warm. It also 
provides through the bypass orifice (35) the mixture 
required when the thrott le Is first opened, but before It 
opens enough for the main spraying orifice to begln to  
discharge. The circuit i s  as follows, fuel is supplied from 
the  well above the main jet and metered by the p i b t  
jet (slow running jet) (16) the  pilot jet air bleed (14) 

CHOKE VALVE 

Fig. 13. ~utornbtic choke valve in hot running position 

Fig, 12. Fost idlestepfiedcam in normot hot runnhgposition 

providing the emulsifying air. When idling, additional . . 

air passes through the by-pass orifice (351, the valrrme of :  - .  

the resultant mixture being controlled by the screw (31)~' :  i . . 

On leaving the idling orifice (34) the mixture is further. 
emulsified by air passing round the thrott le (36), the. . 
latter being held slightly open by an adjust~nent screw. 
As the thrott le is opened engine depression is  directed 
to the by-pass orifice (35) which discharges additional 
mixture to meet engine requirements untll the thrott le 
(36) has bean opened sufficiently for the. main spraying , 

system t o  come into operation. 
. . 

, . . .  . .  . . 
CHOKE VALVE . , 

Fig. 13A. Monud rhake mlvt fuIIy open 
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Main spraying circuit [See Fig. 5) 

As the thrott le is opened further and air speed through 
the venturi (choke tube) (19) increases, depression on 
the spraying orifice (37) brings the main spraying system 
lnta operation. . 

Under th is condition fue[ flows from the float chamber 
and i s  metered by the main jer [32) D r  (38) before passing 
in to  the main spraying well (30) where it mixes with air 
metered by the  air correctton jet (131, the air entering 
the fuel stream by means of small holes in the emulsion 
tube below the air correction jet (13). From rhe maln 
well the mixture finally discharges rhrough orifice (37) 
Into rhe matn aft stream. As engine speed increases the 
fuel level in the well 00) drops and uncovers the remain- 
ing holes in the ernulsron tube. In thls way addltlonal air 
enters the fuel stream and corrects the ourput f r ~ m  the 
main jet according t o  engine speed and load requirements. 

Accelerator pump (See Fig. 5) 

The accelerator pump is mechanically operated and 
consists of the pump diaphragm (24) pump spring (261, 
and pump actuating lever (25) connected by a rod to-a 
lever on the thrott le spindle, 

On depressing the acceleratar pedal the movement of 
the pump operating lever (25) displaces the pump 
diaphragm (24) which forces fuel through the calibrated 
inlector tube (22) into the main air stream thereby 
ensuring rapid, smooth acceleration. 

A non-return valve (27) prevents fuel from returning t o  
the float chamber when the diaphragm (24) i s  forcing 
fuel through the injector rube (22). An anti-reversal 
valve (23) above the pump unit prevents air from entering 
this system when the pump Is drawing fuel from the float 
chamber. 

Ecanostat circuit (See Fig. 5)  

The ecanostar allows maximum economy to be main- 
tained over the cruising range of the engine and at the 
same tlme provides accuracy d metering under ful l  
throttle conditions. It is non-mechanical In operation. 

The system has a separate jet (20) that discharges fuel 
into the air intake at a point (21) above the choke tube 
(191, As the engine speed increases the discharge wi l l  
taka place only when depression inside the discharge 
rube (21) has become great enough t o  l i f t - the fuel up ro 
i t 5  inner end. The position o f  the tube (21) together 
with the effect of the depression existing In the air intake, 
determine the point at whkh the econostat comes inro 
operation and the petrol jet (20) controls the rate at 
which fuel i s  supplied. 

STARTING THE ENGINE 

From mtd-with automatic choke (See Fig. 5) 'i 
1. Fully depress the accelerator pedal once before 

operating the starter. This allows the small bi-metal 
spring (2) t o  move the stepped cam (7) so that it holds 
the thrott le open to its correct position for starting, 
when the accelerator pedal is released. 

Z Switch an the ignltlon and operate the starter. Do 
not move t h e  accelerator pedal. The englne wil l  
start and run at fast idling speed. The car should be 
driven away as soon as possible. 

From cold-with manual choke 

Move the choke control lever backwards as far as possible i 
from i ts normal position, Operate the starter. The 
engine should start immediately and continue t o  run at: a i 
fast idling speed. Move the choke control forward far i 
enough t o  give even running, and as the engine warms j 
up gradually return the choke control t o  i t s  normal fully i 
forward positlan. 

When warm or hot 

Do not "agitate" the accelerator pedal as this wi l l  cause 
the accelerator pump to Inject neat fuel into the hot inlet 
rnanifdd and make starting very difficult. 

If the engine is  s t i l t  warm switch on the ignition and 
operate the starter without . moving the accelerator 
pedal. Should the  engine hesltate t o  start depress the 
accelerator pedal a short way, and release it when the 
engine starts. 

If the engine is difficult to start when hoe fully depress 
the accelerator while operating starter and release it 
directly the engine starts. 

DIAGNOSIS O F  FAULTS 

Slnce the functlan af the carburettor Is closely connected 
with other items of engine operation, troubles are soma- 
times difficult to trace and the carburettor is  often blamed 
when it  is not at fault. 

Unless known to be in perfect condition, the following 
items should be checked before making carburettor 
adjustments:- 

Check spark plug condition. ' Clean and set gaps. 

Check condition and tightness ef H.T. and L.T. Isads. 

Check condition and setting of cantaa breaker paints 
and contact moving point spring tension. 
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Ensure that the centrifugal and vacuum advance mech- 
anisms are working correctly, 

Check ignition tlmlng. Only small varlatlclns from the 
correct static timing are permlsslble. 

Fuel system 

Ensure that an adequate supply of fud i s  being delivered 
to the  float chamber. 

Check that fuel pump output pressure is correct to the 
figures given under "Fuel System" in Data Section of this 
manual. 

Examine induction manifold and carburettor flange for 
air leaks. 

Ensure that air cleaner i s  dttcd corrady and not re- 
stricting air supply to carburerror due to the element 
belng dirty. 

Compression 

Check valve clearances and compresstons. 

Make sure vaives are not sticking. 

Exhaust system 

Check chat exhaust pipe has not become damaged or 
blocked. 

If the carburettor has been proved faulty s systematic 
check should be carried out in order to locate the exact 
source of the trouble. Random adjustment on the 
carburettor Is useless and harmful and must never be 
attempted. Figs. 5, 16 and I 7  show the locations of jets 
and passageways. 

Excessive fuel consumption (See Fig. 5) 

Ensure that the complaint is genuine and not caused by 
heavy traffic conditions. . 

Check the whole fue! system for leakage particularly at 
the short plastic connector between the float chamber 
and carburettor main body. 

Ensure that the carburettor i s  not flooding intermittehtl y 
due to dlrr under the needle valve or faulty needle valve, 
seat, or float. If the needle valve i s  suspea a new needle 
valve seat assembly or float should be fitted. 

Check that main jet (32) is not Ioose in Its holder, o.r the 
main jet (38) loose in t h e  carburertor body. 

Check that maln jet (32) or (38) and alr correctiou jet (1 3) 
(I 3A) or (I 3B) are to the sizes glven in the Data Section. 

/ Auromoric choke 

Check that the automatic choke is oper~ting correctly. 

This 15 done by removing the air cleaner connection from 
the carburettor intake and watching the movement of 
the choke valve as the engine warms up from cold. 

Directly the engine starts the choke valve (12) should 
open a small amount by the action of the vacuum kick 
piston (4). It s h ~ u l d  then gradually open to I t s  full 
open pasftion as the engine warms up, and remain in this 
position while the engine is hot. 

As the engine coots down, after being stopped, the choke 
valve should gradually close and be fully dosed when 
the engine becomes cold. 

The short whits or scribed line on the autornatlc choke 
black cover must be in the position shown in Flg. 14. 

Inmrrec t  positioning of the white line on the 'biack 
cover. frem its ccmerr pwidon, alrers the action of 
the automatic choke. 

The action of the automatic choke can be upset by in- 
sufficient hot air being drawn through the automatic 
choke heat chamber. This would be caused by serious 
air leaks in t h e  hot air Row system which i s  shown by 
arrows in Fig. 5. Sticking of the vacuum kick piston (4) 
or choke spindle (5) will also prevent the choke valve 
From fully opening. 

Manual choke 
. . 

Check that the  choke control mechanism i s  operating 
correctly and that the control cable i s  adjusted so rhac 
the h o k e  (strangler) valve is fully open when rhe oper- 
ating lever is in the fully forward position. 

Check that the stranglw valve return spring i s  anchored 
in the weak (normal) position shown in Fig. 13A. This 
does not apply when operating under extremely cold 
conditions. 

lnsuff icient tap speed 

Check that the throttle is opening fully when the 
accelerator pedal is fully depressed from the driving 

... position. . . .  . . . .  . .. :. 
. , .. .. .. . .. . . .  . . .  

Incorrectly flttcd carpets can prevent fu[l p s d d  mau-.  

ment. 

Check for fuel obstruction tn the econostat circuii. 

Change the air deaner element if it is  in any way suspect. 

Check fuel supply to fiaat chamber and pump output 
pressure. 

. .  . 
Dir t  from the fuel system can block up the fuel pump, 
A h  a worn pump can reach a condition when it will nor 
supply enough fuel for maximum engine output requirc- 
ments. 
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FAST IDLE ADlUf lMENT SCREW 

Fig. 14A. Manual chake valve fu!ly dosed 

Fig, td Autnmatlc choke carer correctly replaced and choke votve in 
cold stoning position 

Paar acceleration (Sea Fig. 5) 

Faulty slow running (See Fies 4 and 5) 

Ensure that stow running speed adjusting screw and 
mixture volume control screw are correctly set. 

Check that the dow nmning (pilot) jet (16) is clear, 
  his jet can be removed from the outside of the car- 
buretfor. 

Ensure that thk whole inductian system is free fram air 
leaks; 

Cheek that tha slow running mixture volume control 
screw (33) is not damaged or  i t s  sccurlng position spring 
missing. I 

Flat spat at small throttle opening (See Fig. 5) 

Adjust the idling speed to  give smooth running just off 
' the rich or "Hunting" condition. 

Check the inductlon system for air leaks. 

Ensure that vacuum advance pipe is correctly fitted to  
the carburettor, and that pipe is not damaged so that air 

r is  leaking into It. Although rare, it is possible for alr 
to  leak through a faulty vacuum advance unit diaphragm. 

If a flat spot still ~ 1 s t ~  check that the by-pass (pro- 
gresslon h i e  (35) is dear. .:.. , .,, 

, , 

Check action of accelerator pump. Fu'el must be de- 
livered from the accelerator pump discharge tube 
whenever the throttle is opened. Dirt under either of 
the accelerator pump ball valves, or a stuck or  missing 
ball valve will-considerably reduce or prevenr fuel output 
€ram the acceleratar pump. 

Incorrect replacement of the accelerator pumpdiaphragm 
return sprlng (26) prevents movement d the diaphragm 
and no fuel is discharged-.as the thraqtle is  operated. 

DifflcuIt starting from cold (See Figs. 5, 6 and 14)' 

Check that fuel is being supplied t o  the carburettor. 

Automatic choke . : 

Remove air cleaner Intake from the carburettbr .aid 
check that choke valve is  closlng, and not sticking open 
when the engine Is cold. The choke valve spindle should 
move quite freely and'the valve lightly snap shut wheh 
the carburettor is cold, if the valve is opened by finger 
pressure. 

Check'that the white line, on the automaelc choke hot 
chamber cover, is  positioned to the raised edge on the 
carburettor body as shown In Fig. 74. 

As shown b$the insets in  Fig. 6, two kinds of outer ends 
have been used on the large bj-metar spring, and the 
correct method of replacing the string a v e r  depends 
upon the type of spring fitted inside the cover. 



. . 
ROOTES MANUAL WSMM 2nd re-issue 

. . 
. , . . : . . , .  ,. 

Sectian C (eel System) pa& I?, . ' 

, I f  an unlaoped ended spring is used, a5 shown In the upper 
rlght-hand inset of Fig. 6, the cover should be replaced sa 
that its white line i s  at the 9 o'clock position, then turned 
in a clockwise direction to the position shown in Fig. ?4, 
and the cover fixing screws tightened. 

When a looped end sprIng i s  used the cover must be 
replaced so that  t h e  looped end f i ts over the fever on the 

, end of t h e  strangler spindle (51, as shown in the lower 
rlght inset of Fig. 6, The COVE? should then be turned to 
the position shown in F i g .  44, and i ts  fixing screws 
tightened. 

' 

If the choke control cover Is replaced incorrectly the 
choke valve may not close properly when the engine . . 
cools down, or the choke valve may not open quickfy 
enough as the engine warms up after starring. 

choke valve sticking can of course be due t o  dirt and ' 

other causes that can make the spindle s t i f f  to move. 

Check fast idle gap settlng, Thls is the amount of 
- opening at the throttle valve when the highest step of 

the stepped cam Is in operation. See under ADJUST- 
M E r n .  

Fig. 15. AdjlrStIng dm running speed 

Unscrew the slow running mixture volume control strew 
in an anti clockwise direction until the engine begins tb 

"hunt". Then adjust the screw in a clockwise directioh 
until the engine runs srneothly. 

1Fthe engine speed is now too h!gh reset the slow running. 
speed adjuitiment screw. Thls may cause the  engine to 
"hunt" slightly and a small alteration to the volurns 
control screw may be required. 

# . ,  , 
I . , 

; Check that the choke (strangler) valve ir closing fulb id!% p-idon-for told starting (See Figs- 4, j 
i when the choke control is moved to  the cold starting .. 5 and 14A)- 

position. This can be done without removing the air 
This adjustment must be very carefully made. The. 

cleaner by observing the movement of the short lever on 
setting dimension has been arrived at by cold room tests. i the end of the choke valve spindle.' The short lever 

should turn with the long lever, t o  which the operating Automatic choke 
cable is connected, as the-lohg h e r  is moved ta the fdl 
extent of I t s  operathg range. It should then be posslble 
t o  move the short lever one sixth of a turn, In an anti- 
clockwise direction, and then release it so that the choke 
valve snaps shut by the  actibn of the choke valve return 
spring on the  spindie behlnd the spring. 

Check the fast idle gap setting, This I s  the amount of 
throctle valve opening when the choke valve i s  fully 
closed. See under ADIUSTMENTS. 

ADJUSTMENTS 

There are only two adjustments. They are:- 

I. Slow running speed and mixture strength to give 
correct idiing. 

2. Throttle fast idling position to glve good starting 
under all cold conditions. 

Slow running adjustment (See Flg. 75) 

Adjust the slaw runntrig speed adjustment screw to give 
an engfne idling spded of  750 R.P.M. 

Remove cafburettor from inIet manifold, as this adjuk- 
" 

ment cannot be made with the carburettor in posltlon. ' 

. . . . 

Remwe the three screws holding the black cov&i&i- . . 
. . . . . . .  :. 

..:.... . . . . . . .  t he  automatic choke heat chamber. . . .  . . . . .  :....! .,,.:,: :;:..,, . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  .. 

I .  
: . . . . . . . . . . .  . . . .  .. .... \..; . . .  

Open the throttle so that the stepped cam (7) tln;;b&; :, . 
moved and held by a small rubber band so that i t s  hi&&: . : . - 

step is in operation. , , , ,  

Loasen.& the set bolt, shown in Fig. 4, that locksthe -:: :-: 
annecclng link to rhe Isver attached to the  shaft opqrating,' :-' ' 
the short lever (8). , , 

, , 

' . 
Open the throttle to  the fast idle setting given in the ! 
Data Section under Fuel System. The shank of a drill, 
or thin wire flattened t o  this dirncnslm, should be in-  . 

. . 
serted between throttle edge and throttle bore at a i. 
right angle to the centre of the thrott le spindle. With i 
the throttle held ir, 'this position, tighten the sat bolt. i 
Then check that the throttle opens the correct: amount  i 
as the lever (8) rests a$nst the top step of the stepged i 
cam ' (7). 
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Monual choke 
Remove carburertor from inlet manifold as this adjust- 
ment cannot be made with the carburettor in position. 

Tie the  choke (strangler) valve operating lever so that 
ft has moved to the full extent of Irs travel as shown in 
Fig. 14A. 

Slacken off the see screw in the brass trvnnlon on the 
I w e r  end of the connecting rod between the choke 
operating lever and flcraring h e r  behind the throttle 
lever. 

Open the thrpttle to  the fast idle setting given i n  the 
Data Section under Fuel System f ~ r  this type d car- 
burettor. If a number drill w i ~ h  a shank diameter af this 
dimension is not available a piece of wire of this diameter. 
or slightly flattened to  this dimension can be used as a 
throttle opening gauge. insert the checking gauge 
between the throttle edge and throttle bore at right 
angles to the centre of the throttle spindle. With the 
throttle held In position, tlghten the set screw in the brass 
trunnlon on the throttle floating lever. Then check that 
the throttle opens the correct amount when the choke 
lever is  operated to  its full extent of movement. 

Manual Choke volve return spring tension 

The tension of th is  spring can be increased by moving 
Its outer end; anti-clockwise, Inm one of the two extra 
anchorage slots In the short lever on the end of the choke 
valve spindle. 

Mars tension is sometimes needed under very cold 
starting conditions. -10°F (23°C). 

REMOVAL 

Disconnect the following items:- 

Air cleaner. 

Fuel plpe at fuel pump outlet. 

Vacuum advance pipe at carburettor end, 

Air pipe from throttle operating unit. 

Three & in, A.F. nuts and washers holding carburettar 
on Inlet manifold. 

The carburettor may now be llfted off complete with 
the unit that operates the throttle. This unit and its 
mounting plate may be removed from the carburettor 
by releasing its ball connection and the throttle return 
spring. 

REFIITING 

This i s  a reversal of the removal procedure, a new joint 
should be fitted between the inlet manifold flange and 
operating unit mounting bracket. The thick heat insu- 

lating ioinr 1s fitted between the carburettor flange and 
the niounting bracket. 

CLEANING (See Figs. 5 ,  16 and 17) 

Do not remove the carburettor top body from the main 
body, whlle tho carburettor Is In position on the engine, 
because it Is difficult t o  replace its gasket without fint 
removing the carburettor. 

The carburettor can be cleaned quickly without re-mciving 
it from the engine ifthe following procedure i s  carried out. 

Remove the main jet holder (32) or main je t  cover plug 
(39) below the carburettor wjth a& in. A.F. box spanner. 
This will allow the float chamber and slow running 
system passageway ro drain. 

Using fud pump priming lever pump a small quantity of 
fuel through the float chamber so that needle valve 
and seat are flushed through. 

Remove main fa (32) from I t s  holderi orthe &ili j'er (38) ! 
from the carburettar body with a small screwdriver; also 
remove slow runnlng jet (pilot jet) (16) on the outside of 
the carburettor body. Blow through jets and inspect jet 

" 

orifice to  make sure that an obstruction, such as a fine 
hair, is not still remaining inside the jet. 

Cleaning of the jets should be carried out by washing in 
petrol and blowing through wleh clean compressed air, 
Under no circumstances should wire be used, as this may 
have a detrimental effect an the calibration of the jets. 

Replace jets (16) and (32) or (38). Also replace jet holder i 
(32) and jet cover plug (593. 

Remove two screws above float chamber, Slightly lower 
float chamber and move forward to withdraw float 
chamber from the short plastic tube that connects it to 
the carburertor body. 

Remove spring, retaining float lever fulcrum pin in 
position. 

Lift our fulcrum lever noting that the' fulcrum' lever Is 
,marked TOP to ensure correct assembly. Ckan cut 
float chamber. 

When replacing the float 'chamber ensuih chat it'fits up 
against its joint in the carburettor top body. 

Operate the fuel pump prlming lever to fill the car- 
burettar and inspect float chamber to carburettor body 
plastic tube cannectians for fuel leakage. Thls can be 
done by holding a mirror under the carburettor. 

If necessary the accelerator pump can be drained by 
loosening the four brass screws that hold the accelerator 
pump cover to the carburettor body. This will allow 
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t h e  pump cover t o  move outwards and fuel ta drain out I 
of the accelerator pump chamber when the diaphragm - 

i s  carefully lifted from the  main body. 

1. SLOW RUNNING JET AIR BLEED 

2, ACCELERATOR PUMP DISCHARGE TUBE 

3. AIR CORRECTION IE7 
, , 

4. GASKET-USED BETWEEN TOP BODY AND MAIN RUDY 

5. FLOAT 

6. GhSKFF-USED B E M E E N  TOP BODY AND FLOAT MAHBER 

In addition remove the fuel pump muer and filter. Clean 
fuel pump filter and fuel pump sediment chamber. 

If it becomes necessary to remove the chaka valve 
spindle (1) or (13), the two screws (4) securing the choke 

.-:valve (5) in the spindle slot MUST be replaced with 
"Loctite" on their threads when replacing the spindle 
[See Flg. 18). "Loaita" Is a special compound used t o  
secure threads. I t  should also be used on the two throttle 
valve securlng screws. It can be obtained under Part 
Number 5200444. 

An exploded view of carburettor is  shown in Fig. 18. 

After refkting, check that the throttle opens fully when 
the accelerator pedal i s  fully depressed. On carburettors 
having rnanuafly operated choke valves chcck chat the 
choke valve closes when the choke lever is moved over 
I ts  operating range. 

e 

0. FLOAT NEEDLE VALVE AND SEAT 1. ACCELERATOR PUMP FEED DRIiilNG 

2. ACCELERATOK PUWP D[APHRAGM RETURN SPRiNC 
9. PCQNQSTAT DlStHALCf TUBE 

3. ACCELERATOR PUMP DIAPHRAGM 

4. ACCELERATOR PUMP DISCHARGE IET-OR RSCHARGE . , . 
, .. 

Fig. 16. Position of internuf jet3 and psrB DRUlNG 

Fig. 17. Acccleratar pump-internal detuils 
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Fig. 18. Snlex BM PIHT, 830 PIHT-2, 830 PW-3 ond 830 PIH-5: corburettprh-ewploded view 

NOTE- -2, -3 and -5 changes are shown surrounded with a black Ilne. 
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i 
j CARBURETTOR PARTS (See Fig. 18). 35. Nut-acceletator pump lever 

35. Accelerator pump l e w r  
f 1. Choke valve spindle and return spring-manual 

choke 37. Spacing washer 
38. Gasket-carburettor top body t o  rnaln body i 2. Connecting link-choke to thrott le 

i 3. Manual choke linkage and cable bracket 34. Emulsion tube and air correction jet-a30 PlHT 

39A. Emulsion tube and air correction jet-B30 PIHT-2 
. i i 4. Choke valve fixing screws and spring washers 

390. Ernulslon tube and air correcticn jet-830 PIHT-3 m d  i . 
i 5. Choke va!ve 

830 PIH-5 
Fixing screw-top body and float chamber cover 

Top body and'float chamber cover 

FIoa't needte valve assembly and washcr 

Fixing collar and screws 

Bi-metal spring cover 

Bi-metal spring-large . . 

Spring clip 

Choke vaive spindle-automatic ch'ake 

Bi-metal spring-small 

Strangler valve spindle bearing bush 

40. Ball valv&rnain wefl-B30 Plh'f only 

41. PiIat jet air bleed .... 
. . 

' .. ' 
. . .  ' 42:. Ecanostar jet 

43. Carburettor main body 

43A. Carburetor main body difference-!! carburetton 

except 830 PIHT 

44. Plastic tube-float chamber to main body 

45. Pilot; (slaw running) jet 

46. Acceleratar pump diaphragm .return spring 

47. Accelerator pump diaphragm 

48. Accelerator pump body Fast idIe lever stepped cam 
49. Cover fixing screw-short Fast idle short lever. fixing nut and washer 
50. Accelerator pump pivot pin Automatic choke body fixing screws and spring 

washers 52. Accelerator pump lever 

Automatic choke body 52. Cover fixing screw-long 

Vacuum piston-link end (this connects t o  hole in 53. Slow &nning volume control screw. - - .  : . . . . . . 
Iever orr end of item 13) 54. Volume control screw spring . . .  . . .  . . 

. , .  . . . . . .  Set screw for fast idle speed adjustment 55, Main jet holder-839 PiHr only . . . . . .  
:. . 
. . . . .  22. Circlip 

. . 
. . . . .  . . . . . . .  . 55A. Main jet cover plug .... . . .  

. ::. . 
&. , 

... .  , . , . . .  i 23. Fast Idle long lever and splrrdle , ,  ; , . .:2: ;' . . 

F . 56. Matn Jet holder-or cover plug washer , , ., :.,..: i: iy .: , , . . .  i 24. Fast idle connecting rod pivot . . .  , . :. , .:.. . . . .  57. Main jet--8 PIHT enly , ,  . . , 
. ,  : . 

25. Fuel inlet pipe, d ive  and union nut . ,  . . .  . . . 

57A. Main jet-nll ~ a r b W t t t ~ r 3  except 830 PIHT ... . . . .  26. Gasket-float chamber to top body . . .  . , . .  
, . .  58. Choke r u b e 4 3 0  PlHT and 830 PIHT-2 , . . . .  . . .  , j 27, Roat lever pivot pin : ,  . : 

, ,  : ' . . . .  58A. Choke tub-630 PIHT-3 and PIH-5 i 28. Retaining spring-float lever pivot pin . :. . . 
j 29. float lever--ail curburettors except 830 PIHM , 

59. Choke tube locating screw and locking washer - i 
, , ,  

, : , . .  

60, Th rd'ttla valve : .  i 29A. Float lever-B3D PIHT-2 ratburett6r only : . . .  , m . 8. . .  
' .  . 

, 2 

61. Throttle valve fixing screws i 30. Roat-830 PIHT curburettor onJy , , 
. ,  : .  

. ,  . - 
62, Thrott le spindle 

. -  i 30A. Float-~// carburettors except 830 PIH7 . . 

. . , . '  

i 31. Float chamber . , 

i 
. 63. - Slow running speed adjustment screw and spririp' i 

' I  
. , 

i 32. Accelerator pump lever operarlng spring 64, ' F a t  idle linkage-ua PrHr 

i 33. Circlip 
. . 

65, Fast idle Iinkag+sa PIHT-2 end 8x1 PIHT-3 , s .  .. . . .  , . . . .  i L .  . . .  j 34. Accelerator pump operating rod 66. Fast idle linkage-Muttud choke curburettar , . .  : .  

, , . . .  
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TOP COYER 
AND 

AIR INTAKE 
LOUVRES 

MAIN BODY 

JOINT RING 

OIL 
LEVEL 

OIL CONTAINER 

OIL 

Flg. WA. Air cleaner-oil bath type 

AIR CLEANER-OIL BATH TYPE (See Fig. 18A) 

Servicing Instruct ions 

The intervals at which this type o f  cleaner is  serviced 
depends entirely upon the operating conditions. After 
500 rnlleo (800 km) running the oi l  contalner, on the base 
of the unit, should be removed by releasing its quick 
action retalning clips. If the oi l  i n  the container i s  still 
clean and there i s  only a small amount of  sediment In the 
bottom of the container, longer servicing periods are 
permissible. After cleaning the container it should be 
refilled to Its ol l  level mark with the recommended grade 
of MULTIGRADE engine all. Both container compart- 
ments should be filled. Ordlnary oil should not be used 
as it may be too thick when cold. 

The steel gauze above the oil pan should be inspected 
wlth a mir ror  while the o i l  container is removed. If 
the gauze is dirty the complete unit should be removed 
and the gauze washed in clean paraffin (kerosene) and 
allowed t o  drain dry. The steel gauze shouId also be 
cleaned at 6 months intervals. 

The joint ring used above the oil container does not 
normally need replacement, but its condition should be 
checked before refitting the container, 

I f  necessary the top cover should be removed and i t s  air 
intake louvres cleaned. 

AIR CLEANER-LARGE DRY ELEMENT TYPE 
(See Fig. 188). 

XI& cleaner has a larger element than the standard 
cleaner.shawn In Fig. 20. In some territories I t s  inlet is 
connected to  a hose that passes inside the body t o  an air 
inrake grjlle in the right hand door post. 

Servicing 

Intervals for renewing the element are given in the 
owner's handbook. The element is used in a DRY 
condition and must never be oiled o r  washed in any fluid. 
More frequent attentlon may be needed under dusty 
operating conditions. 

The element i s  removed by unscrewing the long through 
bolt wing nut head below the unit, and lifting off the 
filter top cover. Joint rings are used above and below 
the element as shown in Fig. 18B. 

Care shauid be taken ta ensure that a leak free joint i s  
made at the carburettor intake. If necessary tape should 
be wound around the carburettar intake to  make the 
connecting hose a good fit. 

TOP COYER OUTLET JOINT RING 

THROUGH BOLT JOINT MNG 
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AIR INTAKE TUbE TOP BODY WlNG NUT 

$2 .m 
FIXING BOLT~YAF-] FIXING CLIP 

Fie. 1% Correct position of air cleuner intake ham 

AIR CLEANER 

AIR INTAKE T U ~ E  POSITION 

The air intake tube must ALWAYS point to  the position 
shown in Fig. 19. 

AIR CLEANER ELEMENT 

, . 

To remove 

The element can be removed by dismantling the unlt in 
positton without removing the carburettor provided the 
following procedure is used. 

UPPER JOINT 
RING 

I--- ELEMENT 

-- LOWER IOlNT 
RtNG 

Fig.20. Air cleuner-exphhdview 

1 Posltlon for ten~aving and replacing air ckencr ufiper body 

Loosen clip holding filter upper body to the car- 
burettor intake. See Fig. 19. 

Rernave the nut and washer from the fixing bolt 
holding the support bracket to the lug an the inlet 
manifold. Do not Ioosen bolt holding bracket to the 
centre of the filter body. See Fig. 19. 

Llft cleaner upper body off the carburettor and turn it 
to the position shown in Fig. 21. This will give easy 
access to the wing nut securing the upper body., 
Remove wing nut and upper body. 

Life out element and clean out cleaner body. See Fig. 22. 

ELEMENT 
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To renew 

Elements are used in a DRY condition. They MUST 
NOT BE OILED. 

Jdnt rings are used above and below the element as 
shown in Fig. 23. One fits over the  raised bottom of the 
cleaner body, and the other on the lower face of the 
cleaner top body. 
. . 

Check that the joint rings are in positton. 

Place element In position in the filter lower body. 

After placing the  lower body in the position shown in 
Fig. 21 replace the upper body and wing nut which should 
not be fully tightened. 

~ e d t  top body to carburettor intake and biackei to bolt 
on inlet manifold. 

Tighten bolt, wing nut, and dip an carburettor intake 
after ensuring that the air intake tube points to the 
posltlon shown in Fig. 79. 

AIR CLEANER LOWER BODY-To remove 

If necessary the. lower body can be removed, after the 
element and top body have been taken away, by 
removing the battery, and fuel pipe at the carburettor 
end. This will allow the lower body to be taken out 
past the carburettor. See Fig. 24. 

Fig. 24. Removing element cantalner 
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PNEUMATIC OPERATION OF THROTTLE 

1. PLASTIC AIU LINE t l .  METAL CAP 

2. PEDAL PIVOT PIN-LONG 12. NYLON LOCATING RING 

3. PEDAL BUSH-TWO USED 
13. RUBBER DIAPHRAGM 

14. CYLLNDER 
4. PEDAL RETURN SPRlNG 

15. SPRING RETAINER 
5. PIVOT P[N-SHORT 16. RIVET AND COVER PRESSING' 

6. SHOAT PIN RETAINING TAG 17. END CAP 
7. PISTON 18. COUNTCRSINK SCREW-OR CIRCLIP 

8, ACCELERATOR PEDAL. ' 19. WASHER-OR ClRCLlF 

' g. DUST.SEAL 20. DlAPHMGFf RETURN SPRING 

* la .  RUBBER CLAMPING R!NG-OR CIRCULAR SPRING RING 21. RASE PLATE 

Fig.=. Accelerator pedd unit. 

DESCRIPTION When the accelerator pedal ' i s  released an extetnal 
spring, attached ro the carburettor throttle lever, returns . . . 

The pneumatic thrott le can t rd  consists of a carburettor the carburettor operating unit diaphragm and piston,-- :. 
throt t le operating unit mounted below the carburettor At t h e  same tlme the conical spring (20) within the : - .  - 

which is connected by a plastic pipe line ro the air dis- displacer unit returns the diaphragm (13) to i t s  original. . 
. 

placer unlt, below t h e  accelerator pedal. position. The piston (71 acts ar; an atmospheric vahq by': 
tcavlng its seating on the outside of the diaphragm which ' - -  - 

OPERATION (See Fig. 25) releases all a i r  pressure in the entire system when the : 
accelerator pedal reathas the upper l imit of i t s  travel. . . .; 

When the accelerator pedal is depressed, a plsron (7) 
connected to  the acceieratcr pedai, doses the diaphragm . ,  . 

atmospheric outlet and then displaces air by movement ' . . . 

of the diaphragm (13) into the plastic alr line (1) to the:  , SERVICE INSTRUCTIONS 
carburettor aperating unit where it moves the operating , . . 
unit diaphragm and piston. This movement i s  transferred ~ h k a  units are designed tolast the life of the vehicle. 
to the carburettor thrott le by a push rod connected by a Should the operation of either unii .become suspect ft 
spring loaded ball joint to the carburettor throttle lever: should be repieced or the faulty part renewed. . . 

, 
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The carburettor thrott le operating uni t  is changed as a 
unit and cannot be dismantled. 

The accelerator pedal and air displacer unit can be 
dismantled and new parts fitted. 

THESE UNITS DO NOT REQUIRE LUBRICATION 
AND ANY ATTEMPT TO LUBRICATE THEM WILL 
RESULT IN SERIOUS DAMAGE FOR WHICH LlABlLlTY 
WILL NOT BE ACCEPTED BY THE MANUFACTURER. 

ACCELERATOR PEDAL ASSEMBLY 

To remove 

The accelerator pedal and i t s  air displacer un l t  are an 
assembly which can be removed by undoing the two 

: . . :, . .. & A,F. bolts and t w o  round head Phillips screws that 
. :  
- ..::hdd . . .  it to the floor, and removing the plastic pipe that 

'.feeds air t o  the carburettor thrott le operating unit. 

lnsert new diaphragm (13) ensuring that i ts locating ring 
(12) is fitted correctly wlth its spigot in the metal cap (11) 
Into which the diaphragm Is fitted, as shown by the  inset 
in Fig. 25. 

DO NOT OIL ANY OF THESE PARTS AT ANY TfME. 

Replace spring retainer and secure with washer and 
caunttrsunk screw or  clrclip. 

Reassemble ensuring that diaphragm (13) bead Is correctly 
located between the end cap (17) and cylinder (14) and 
check that diaphragm can move freely. 

Replace rubber clamping rlng (10) or clrcular sprlng ring 
If this IS used instead. 

Replace air displacer assembly into pedal housing wi th  
the dust seal (9) on the piston (71 and re-rivet base plate 
in position. There must be no gaps between the base 
plate and pedal housing when the unit has been re- 
riveted. 

Re-connect accelerator pedal to piston by replacing the  
pin (5) and carefully bending back the retaining tag (6) 
so that it cannot come out. 

This is a reversal of the removal procedure ensuring that 
the plastic a i r  pipe is properly fitted to the air displacer 
unlt. 

ACCELERATOR PEDAL 

AIR DISPLACER UNIT 

To dismantle and reassemble (See Fig. 25) 

Remove accelerator pedal assembly. 

Disconnect the accelerator pedal from the piston by 
bending back one of i t s  retaining tags (6) in  the  direction 
shown in the inset of Fig. 25 and removing pin IS). 

Drill out  four rivets (16) and remove assembly base 
plate (21). 

Remove pedal diaphragm air displacer assern bly. 

Remove end cap and release diaphragm by removal of 
countersunk screw or by remova\ of cirdip. 

Rmrnove dust seal (9) diaphragm (13) and locating ring ( i2) .  

Remove accelerator pedal. unit from car. 

Carefully bend one metal tag, in the direction shown in 
che inset of Fig. 25 inside pedal, to allow removal of the 
short pivot pin, securing the pedal to the pneumatic unit. 

Remove circlips securing iong pivot pin t o  unit casing, 

Wlthdraw long pivot pin from its circular end and discard 
bushes, circlips and return spring. 

To reflt 

Assemble new pedal, bushes, and return sprhg provlded 
with new pedal. 

lnsert long pivot pin into unit casing. The pin can only 
be inserted in one dlrectioo as the flat on one end n?USE 

locate in a similar shaped hole in the unit casing. 
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TO PEDAL 

Line up pedal to the pivot hole in the pneumatic unit and 
insert short p j v ~ t  pin. 

Carefully bend metal tag on pedal so chat the short pin 
is'kept in position. 

TH ROTTLE OPERATING UNIT 

To remove 

The operating unit mounting plate i s  f i t ted between the 
thin flange joint on the inlet manifold, and the thick hear 

. . 'Insulating joint below the carburettor flange. 

Release the  wire cllp and withdraw air pipe f rom aperat- 
ing uni t .  

Kernove air cleaner tap body from carburettor intake. 

Disconnect fuel pipe and vacuum advance pipe from 
carburettor. Unbolt carburettor from inlet manifold 
and Ilft off carburettor. 

Dlsconnect spring type ball Iolne connecting u n i t  shaft 
to  thrott le lever. This will atlow the operating unit t o  
be taken away from the carburettor. 

To refit 

This i s  a reversal of the removal procedure. A new gasket 
should be fitted to the inlet manlfold Range. 

DO NOT OIL ANY PART OF THIS UNIT AT ANY 
TIME, 

CABLE OPERATED THROTTLE 
DESCRIIPTION (See Fig. 26) 
With.rhis system a cable (5) cannectr the lever (4) on the 
accelerator pedal shaft to an intermediate cranked [ever 
(10) mounted below the carburettor. The cranked lever 
('10) Is connected 120 the carburettor throttle lever (8) by 
a short rod (9) with ball joints at each end. 

The inner cable, which does not require lubricatlan, j 
operates inside a water proof flexibk outer cable, / 
A light torsion spring ( lq)  r o t m s  the cranked lever (10) 
to close t h e  carburettar throttle, when  he accelerator I 
pedal is released. 

The accelerator pedal, pedal shaft, shaft lever and innier j 
cable are returned by e heavy torsion spring (1) o t ~  the [ 
pedal end ofthe shaft. This arrangement leaves the cable ! 
lightly loaded during operation, as it only has to pull j 
agajnst the light torsion spring (11) on the cranked lever ! 

. , 
8 .  

(10) and overcome the force needed t o  open the  throttle 
from its idling position. 

SERVICING INSTRUCTIONS 
Inner cableTo adjust (See Fig. 26) 
The cable can only be adjusted when the curburettar i s  
HOT, This ensures that the normal hot idling speed is 
obtained whenever the accelerotcir pedal 1s refemed. 

Check that the inner cable securing screw (6), at the cable 
trunnion on the accelerator pedal shafr. lever, i s  correctly 
tightened. The cable trunnion must be held while 
checking the screw.tigheness. 
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Check and if necessary adjust the slow running speed 
when the engine is HOT as given under "Slow running 
adjustment" on page 17 d this section, 

The cable securing screw (13) should be undone and the 
inner cable pulled backwardsand the screw (13) tightened, 
holding i t s  trunnion wi th  a 8 AIF open end spanner. 

Fully depress the  acceleration pedal. The rod (9) between 
the cranked lever and the thrott le operating lever (8) 
should open the thrott le fully and then expand. This 
rod (9)  i s  spring loaded and acts as a safety device t o  
prevent damage to the  cable and carburettor. Also check 
that the carburettor thrott le laver (8) returns against i t s  
slow running stop screw when the accelerator pedal i s  
released and that a slight slackness exists in the cable. 

Cable-To renew (See Fig. 261 
Remove the cover over the cable front trunnion set screw 
(6) and disconnect the cable from this trunnion. 

Disconnect the cable from its rear trunnion at the 
carburettor end. 

Raise the car on a lift, or  place it over a pi t  and remove 
the plate from the centre of the floor. This gives access 
t o  the cable fixing clips. 

Release the cable fixing clip (7) and other fixing dips in 
floor tunnel. 

Remove cable by withdrawing it from i t s  front abutment 
mounting and from the body hole where it passes into the 
engine compartment. 

Fitting the replacement cable is a,reversal of  the foregoing 
procedure. The inner cable should be adjusted as 
described previously. 

MAIN JET KEY, For Solex 830 PlHTQ 
Carburettor 

Details of a main jet key that can be made are given In 
Fig. 27. This key enables the main jet t o  be removed and 
replaced with the carburettor in position. 

kern 1 and the tornmy bar are made from mild steel. 
Item 2 is made from high carbon (silver) steel and its 
screwdriver end is  suitably hardened and tempered. 
The diameter below the screwdriver end is made so 
that it Is a llght driving f i t  i n  Iterri 1. 

Fig. 27. Main jet key fir Solex 830 PW-2  carburettor 

FUEL TANK 

Ta remove 
Remove protective cover over the tank by bending back 
i t s  retaining s t r i p s  and withdrawing cover. 

Disconnect lead from the Lucar terminal on the fuel tank 
gauge unit and insulate its terminal end. 

Remove tank gauge unit and syphon fuel out of tank, or 
block up the fuel feed hole inside the fuel tank. Thls can 
be done through the hole from which the gauge unit is 
removed. 

Disconnect fuel pipe a t  union below tank. 

Release filler hose clip at filler end and air vent hose at  
upper end. Withdraw hoses. 

Disconnect Fuel plpe at union below fuel tank. 

Remove five &- in. A.F. bolts hdding tank t o  body and 
lift: out tank. 

To replace 
Place cank in position and connect: the  fuel plpe to i t s  
tank union before bolting tank In place. Then reconnect 
remafning items In the reverse order of  rsmovaL 



ROQTES MANUAL WSH.lII.1 ? s t  re-isrue 

Seetion D (Clutch) Page 2 
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CLUTCH UNIT 

DESCRIPTION No adjustment is either provided for, or is necessary. 

A Laycock single dry plate diaphragm clutch is fitted. 
I [See Fig. I .) The release bearing used is entirely self lubricating. 

The pressure on the driven plate is exerted by the 
diaphragm operating on the lugs d the pressure plate. Hydraulic withdrawal mechanism is employed, consisting 

of a master cylinder, directly connected to the pedal, 
Operarim of the withdrawal mechanism depresses the with the fluid resarvolr carried e n  the front of the luggage 
centre of t h e  diaphragm and releares the pressure on the compartment, for ease of access (See Fig- 2). 
pressure plate. 

By this method the diaphragm acts as both a releare The main hydraulic pipe runs fmm the muter  cylinder to 
mechanism and for loading the pressure' plate, and the slave cylinder, which is cannscted b y  a push rod to  
eliminates use of springs. the withdrawal lever. 

The operation and construction of the assembly is 
simplified, and a mnsiderable reduction 1s made in the Provislan for bleeding the system Is made on the slave 
operating effort. cylinder (See Fig. 4). 

Flg. 1. General view of clutch ussembJy 
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MA1 NTEN AN CE 

The only maintenance necessary i s  to enslire that t he  
hydrauIic system has an adequate supply d fluid, and 
should the pedal become spongy, the system must be bled. 

Only the fluid specified in Section P of the Manual should 
be used. 

GREAT CARE MUST BE TAKEN NOT TO SPILL FLUID 
ON THE PAINTWORK OF THE CAR DURING ANY 
OPERATlONS CARRIED OUT INVOLVING THE USE 
OF BRAKE FLUID. 

Before removing the filler cap, situated on the frant of 
the luggage compartment, for topping-up purposes, see 
that it i s  clean. 

Cleanliness Is parrlcularly important when carrying out 
any servicing on the hydraulic system. 

When replacing the  filler cap' ensure that the breather 
hole i s  not restricted, and that the sealing washer is in 
good order. 

MASTER CYLINDER ' : 

Description (See Fig. 2.) 

The unit i s  solely a master cylinder. The reservoir is 
carried on the frant of the luggage compartment. 

In front of the valve when the system is at rest, is a 
by-pass port which ensures char the system is main- 
tained full of fluid at all times, and also allows for the 
expansion and contracclon of the fluid due t o  temperature 
changes. 

Should this port became chnked, pressure wi l l  build up 
[n the system. 

To  remove 

To obtain access t o  the master cylinder, the  petrol tank 
must f i r s t  be removed. (See Sectlon C of the Manual.) 

With the tank removed disconnect the pipe from the 
reservoir at: the master cyil~der. 

The fluid may be drained int0.a suitable container, or t h e  
pipe plugged by a rubber grommet. 

Disconnect: the main feed pipe from the cylinder. 

Fig. 2. Mdstei cylinder Layout 

From inside the car, remove the split pin and washer and 
the clevis pln from the opcratlng rod link and release the 
pedal. 

Return now to the master cylinder, remove the two 
retaining bolts and the cylinder can be withdrawn. 

Ta dismantle and re-assemble (See Fig. 3.5 

Remove the cylinder from the car as described in  the 
previous paragraph. 

Great care must be taken t o  prevent the ingress of 
foreign matter into the system. 

Remove the rubber boot and the operating rod. 

With a pair of sharp rimed pliers, withdraw the circlip 
. I. from the cylinder.' . . .  

. . 
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Fig. 3. Exploded vjew of Master Cylindet 

Tap the q l inder 'on the palm of the hand, and the piston 
and spring assembly can be withdrawn. (See Fig. 3.) 

The assembly can be separated by lifting the thimble leaf 
(4) over the shouldered end of the plunger (3). Depress 
the plunger spring (5) allowing the valve stern (8) to  
slide through the elongated hole in the thlrnble (4). 
Remove thimble, spring and valve complete. Detach the 
valve spacer (6) and spring washer (7). Examine all parts 
and replace as necessary. 

To reassemble (See Fig. 3) 

Locate the spring washer (7) under the valve head (8) 
and position the valve spacer (6) legs towards the valve 
head. Replace the spring (5) on the spacer (6) and f i t  the 

These are retained by a circlip and protected by a rubber 
cover. 

thimble (4). Compress the spring and engage the valve 
stem into the elongated hole in the thimble. Fit the 
thimble to  the plunger, and engage the leaf with the 
plun.ger shoulder, locating the valve stem Into the hole 
in the plunger. 

Smear the assembly with the  grease SUPPLIED IN THE 
KIT and insert Into the cylinder, valve end first. Replace 
the push rod and dished washer (I), followed by the 
circtlp (21, which must engage wlth the groove in the  
cylinder body (9). Replace the  rubber dust cover. 

When complete, refit the cylinder to the car, reconnect 
the pipes, fill and bleed the system. (See paragraph, 
"Bleeding the system ".I 
Refit the petrol tank, 

SLAVE CYLINDER 

Description (See Fig. 4) 

The slave or operating cylinder is similar in prlncipla to  a 
wheel brake cylinder. and consists of the following 

A bleeder screw provides che only means of bleeding the 
hydraulic system. 

The operating rod is connected t o  the withdrawal lever 
by a hollow rivet. 

N o  adjustment i s  necessary or provided for, between the 
release bearing and t h e  release lever, as the design of the 
slave cylinder maintains the clutch release bearing in 
light contact wlth the thrust pad when the clutch Is In 
the fully engaged position. 

Pam:- A main body o r  cylinder assembly, inside which 
operate a piston, with a rubber cup, and a return spring. F I ~ .  4. General v/ew of Slave Cylinder 
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To remove and refit 

Fig. 5. Exploded view of slow cylinder 

To remove the slave cylinder, uncouple the flexible plpe 
from the slave cylinder and fasten to the car to prevent 
excess leakage of fluid. 

, 
Remove the two retaining bolts and nuts from the cylinder 

" and detach f rom the clutch houslng. 

To refit, carry out the previous procedure in the reverse 
order. 

When fitting is complete, bleed the  system. (See 
paragraph "Bleeding the System".) 

Ftt the rubber boor. 

Refit the cylinder to the car and bleed che system. 

Bleeding the systern 

Always keep a careful check on the fluid level during 
bleeding operations. 

If air should enter the master cyilnder from the reseriroir, 
the  complete operation must be repeated. Therefore, 
the following method is recommended:- 

1. Fill the reservoir with a new supply of the reconi- 
mended fluid. (See Section P.) 

To dismantle and reassemble 2. Attach a rubber tube to the bleeder screw an the slave 
q l i ndc r  (See Fig. 5) and submerge the other end in 

Remove the cylinder from the car as described in the qusnrlry ofnuld in a jar. 
previous paragraph. 

Remove the rubber boot. 3. Remove any floor covering which prevents a full 
stroke of the pedal. This i s  most important. 

Withdraw the retaining circlip from the cylinder body, 
wlrh a pair of sharp nosed pliers. 4. Slacken the bleed screw back + to  2 of a turn, then 

depress the clutch pedal with a successlon of long and 

Tap the cylinder sharply on the palm of the hand, to eject short rapid strokes, finally allowing the pedal to fly 
the plston and spring assembTy. (See Fig. 5.)  back t o  the stop, with the foot removed. 

To r-ssernble, insert the spring large end coils first, Repeat this actuation of the clutch pedal, until the 

into the cylinder. (See Fig. 5.) fluid pumped into the  glass jar i s  free of air bubbles. 

Insert the piston, locating the  pin into the smali end of 5. During the next downstroke of the pedal. tighten the i 
the  sprlng. Fit  the circlip, making sure the clrdip is bleed screw sufficiently to sear it firmly. Do not 
seating corrcct\y i n  the recess in the body d the qlindcr, mertighten. 
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CLUTCH ASSEMBLY AND DRIVEN PLATE Should It be essential, praceed as follawst- 

To remove and refit (See Fig. 6) Mark ai l  parts to ensure r h q  are reassembled In the 
same relative position. 

See Section "0" to remove the engine from the car. 

With the clutch face downwards on the bench. 

With the engine removed, proceed as F&ws:- 
1. Lift off cover pressing (Fig. 6A). 

MARK M E  UNIT AND FLYWHEEL TO ENSURE THAT 2, Remove remi nlnb ring 
THE BALANCE OF THE FLYWHEELICLUTCH 
ASSEMBLY IS NOT DLSTURBED. 3. Lift out diaphragm spring (C). 

The clutch assembly is located to the flywheet by two 4. Lift driving plate (D) off pressure plate (El. 
in. (5.5 mm) dowels. 

5. Examine all parts, particular attention behg paid to the 
Unscrew the slx holdlng bolts in rotation so that the follawing points:- 
pressure Is evenly maintained an the unit until all the 
bolts are free, and the assembly can be lifted away. (a) Excessive clearance between pressure plate lugs 

and the locating apertures in driving plate. 

On later models the assembly is of riveted construction 
and cannot be dismantled, but /r faulty, must be fipfacad tb) Heat distortLon Or surface 

by a complete unit; . at pressure plate face. 

To dismantle the dutch 

(c) Serious discolouration of diaphragm spring and i ts  
retaining ring resulting from overheating, con- 
sequent upon excessive slipping. 

Normally thls is ,not necessary, ar, if the clutch Is faulty' in 
any way, it s h d d  be replaced as a complete assembly. - (d) Wear on driven plate facings (Fj. 

A 0 C D E F 

Fig. L Lxphded view of cfutch asscmbt~ 
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To reassemble clutch 6. Reassemble dutch t o  flywheel using t o d  No. RG.374 
t o  line up the spigot bearing and driven plate. Thls 

1. App[y a trace of grease (preferably rndydisulphide or tool  must not De removed untl l  the clutch has been 
zinc base), Shell Retinax AM, is suitable, to the sides firmly bdeed to the flywheel. (Set Fig. 7.1 
of t h e  pressure plate lugs, Fulcrum polnts for the 
diaphragm spring on the Pressure plate* drlvfng platel When in p i t i o n  tighten evenly to a torque of [ 
cover and also t o  the finger-tips where they enter the 7 1bs./ft. 1.8 kg.m), 
release tube. (See Fig. 6,  A to E.) 

2. Place pressure plate face-down on bench over a 
packing piece approxjmately 5+ in. (14 cm) dla. and 
f in. (12-5 rnm) deep. 

Fit drivlng plate over pressure plate, iugs protruding 
through apertures. 

Fi t  diaphragm spring assembly, securing with the 
retaining ring. If tbe orlsinal diaphragm Is fitted, 
ensure that it is located in the marked position. When 
firtlrtg a new diaphragm (C) or a new pressure plate (E) 
che unit must be assembled and the diaphragm (C) 
depressed a few tlmes, using a press and checked for 
run out with a clock gauge on the thrust pad. RspasI- 
tim the dlaphragrn and check. Repeat unti l  minimum 
run out i s  obtained. Maximum permissible run out on 
any clutch +25* 1.65 rnm.) on the thrust pad. 

The cover [A) and drlvlng plate [a) MUST NOT be 
interchanged but  kept together as a set. When f i t t ing 
the ring (B) it i s  important i t s  "turned-up" ends are 
upper more, and positioned midway between the 
pressure plate lugs. [See Flg. 6.) After fitting retalning 
ring press this firmly into each retalnlng groove. 

5. Place cover in  position lining up the "locating dimples" 
on the flange. Fig, 7. locating Tool for centre phte 
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-Select pre-load (selective) washers --. ... .\ - ".. . . . . . .  ... 

-Renew inpur shaft ball bearing ... .,. _,. ... . . .  . , . ... . . . 

-Renew Input shaft needle hearing ... ... ... . . . . . . - . .  . . . 
-Reassemble sy nchra hub assemblies . .. ... ... ... ... . - -  ... 

-Reassemble hypoid assembly ... . .. ... . -, ... ... .,, ... 
-Adjust crown wheel for backlash and pre-load of bearings , .  ... .-. . . . 
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GEAR LEVER AND CONTROL SHAFT 

-Remove and refit gear lever and control shaft . . . . . . . . . . . .  
-Clean and lubricate gear change cantto1 shaft ... . .. ... .. . 

TO RENEW OIL SEALS 

... -Clutch shaft oil seal ... , . ... ... ... ... 

... ... -Hypddflangeoiiseal ... ... ... ... ... 

REMOVE AND REFIT TRANSAXLE MOUNTINGS ... ... 

RECLAMATION OF TAPPED HOLES IN T RANSAXLE CASlNGS ... 

TRANSAXLE FAULT FINDING AND RECTlFlCATlON ... ... 
... THE VAN TRANSAXLE ... ... ... ... . . . . . . . . .  
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TRANSAXLE. 

DESCRIPTION (See Fig, 1) 

The gearbox and final drive gears are in  a slngle unit, 
contained in an aluminium casing mounted forward of the 
engine unk. 

The casing can be separated into four parts, mounting 
cover, gearbox casing, hypoid casing and clutch housing. 
The gearbox provides four forward speeds and reverse, 
wfth synchro mesh action on all forward gears. Gear 
change is by a f loor mounted gear lever, which through s 
shaft actuates selector shafts and forks in the main casfng. 
Hypold final drive gears are employed, the shaft of the 
hypoid pinion being the  gearbox output shaft. 

Drive is  transmitted from the clutch through a clutch 
shaft which is connected via a splined muff to the gearbox 
Input shaft gear cluster. The two shafts are prevented 
from pulling apart by a stud screwed into the end of each 
shaft, The splined muff i s  retained by a circlip. 

The gearbox jnput shaft gear cluster which i s  mounted 
uppermost In the casing is supported at the inner end on 
needle raller bearings and at the  outer end on a ball race 
whlch Is located in the casing by a cirtlip. A reverse 
whed i s  splined to  the outer end of tho input shaft gear 
cluster and the assembly is secured by a nut. 

Mounted below the input shaft gear duster, and supported 
by taper ro l ler  bearings, is-the combined gearbox out put 
shaft and hypoid pinion, The shaft carries the driven gears 
and synchro hubs. The I s t ,  2nd, 3rd and 4th drlven gears 
are in constant mesh with the input shaft gear cluster, 
and are free to rotate on the gearbox output shaft when 
in the neutral position. The gears rotate on Oilite bronze 

. bushes. 

The 1st and 2nd speed synchro hub is splined t o  the 
gearbox output shaft, the 3rd and 4th synchro hub i s  
keyed t o  the gearbox output shaft. A baulking ring Is 
fitted between each gear wheel and synchro hub. A 
reverse wheel i s  splined to  the  outer end of the gearbox 
output shaft and the assembly i s  secured by a nut. 

The axial posltion of the output pinicn relative ie the 
crown wheel is determined by shims between the caslng 
and inner bearing 

The position of the gears on the gearbox output: shaft  
I s  determined by washers of selective thickness between 
the inner bearing and 1st speed wheel, between the 2nd 
and 3rd speed wheels and between the 4th speed wheel 
and the outer bearing. 

A washer of selective thickness is  also interposed at this 
point to control the bearing preload. 

Three select&r shafts (IstIZnd, 3rd/4th, and a Reverse) 
are located below the gearbox output shaft. Pinned 
t o  the Tst/Znd and 3rd/4th selector shafts is a selector 
fork. The selector shafts are actuated by a main selector. 
An interlock plate and roller prevents the engagement 
o f  t w o  gears at  once. A reverse idler wheel Is mounted 
on a shaft in the end cover, and is actuated by a swinging 
lever connected t o  the reverse selector shaft. 

The crown wheel and differentiat gears are supported on 
taper roller bearings in steel bearing housings in the 
hypaid casing. 

Two short differential shafts are splined and held by 
circlips in the differential wheels at their inner ends, and 
are splined to differential shaft flanges and secured by 
clinch nuts at their outer ends. 

Certain models have the circlips deleted, the differential 
shaft flanges are a0 interference fit and are pressed on to 
the shaft. 

Initial production of this type will be identified by paint 
on the clinch nut, but i n  later production the clinch not: 
will be deleted, and the dlferentiat shaft: wil l  be lave1 
with the face of the flange. 

, , 

For full details of this assembly set: Page 41. 

The crown wheel and d i k e n t i a l  assembly Is  adlustable 
for posklon laterally and for pre-load of the bearings, by 
the Inner screwed sleeves which are locked by a wire ring. 

OPERATION [See Fig. 2) 

Movement of the gear lever acrors the neutral gate wi l l  
rotate the main selector and interlock plate.  he later- 
lock plate is engaged In the grooves in the outer end of 
the selector shafts, preventing movement of the shafts. 
When the finger an the mafn selector fs In engagement 
with the inner slot of a selector shaft, the recess in the 
Interlock plate wi l l  allow that selector t o  be moved 
towards the  gear posltion. , 

Drive will be engaged by positively connectlngrhoselecced 
gear to its synchro Rub. This is  achieved by the sliding 
skews which are actuated by the selector forks. 
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The synchro mesh action is as follows:- (See Fig. 3) A B C G F  P D E T K R O Q  

On each individual driven gear wheel (A) 1s a ring o f  
clutch teeth (B) and a steel cone [C). 

The sliding sleeve (Dl has internal teeth in  the bore 
which engage wi th  the splincd exterior of  the synchro 
hub (E), and. when the gear is selected, with the clutch 
teeth (B) of the gearwheel. Between the synchro hub (El 
and the gearwheel (A) is hated a baulk ring (F), the hare 
d which is caned to fit the steel cone (C} of the gear- 
wheel. The coned surface of the baulk ring is broken up 
by fine close pitched grooves, the effect of which is t o  
cause rapid breakdown of the oil film when the two 
members come together. 

On the outside of the baulk ring are teeth (C) which 
correspond with the clucch teeth (6) of the gear wheel 
and the sliding sleeve. On the side adjacent to the sliding 
sleeve ID) the teeth are chamfered at  a specially deter- 
mined angle, as also are the internal teeth [P) on the 

' sllding sleeve (D). The baulk ring has three projections (J) 
which engage with the three slots in  the hub member. 

Three shlfting plates (T) are positioned in che slots in the 
hub member. In each shifting plate is a spring loaded 
ball (K), and a spring (0) and cap (Q) being located in a 
drilling in the  hub member beneath each shifting plate. 
The ball locates in the groove (R) in the bore ofthe sliding 
sleeve in the neutral position (See Fig. 4). 

Pig. 4. Details of synchro 

When pressure Is applied to the gear lever the sliding 
sleeve wlll be moved, due to the action o f  the selcaor 
shaft and fork. This movement will move the shiftIng 
plates against t h e  baulk ring and brlng the baulk ring 
cone into light engagement wlrh thegear wheel mne (C). 

The gear wheel (A) will be rotating at  a dffferent speed 
from that of the hub (E] and the baulk ring will be dragged 
round by frlction to  the extent permitted by the 
clearance (H) between the projections an the baulk r ing 
and the docs in t h e  hub member. 

Due to the deslgn width of the prajectians on the baolk 
ring, the teeth on the baulk ring will now be out of 
register wi th  those on the sliding sleeve by half a tooth 
width, so that the chamfered edges of the teeth bear 
upon each other. 

Fig. 3. Exploded synchro hub 
Friction between the two coned surfaces will eventually 
cause them to  rotate at the same speed. 
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The baulk ring wi l l  then be free of frictional drag and the REMOVE AND REFIT TRANSAXLE 
chamfered teeth on the sliding sleeve, acting upon the 
chamfered teeth. of rhe baulk rlng wil l  move the baulk Remove transaxle from vehicle 
ring out of the  way. allowing unrestricted movement of 
the sliding sleeve into full engagement with the clutch 

The transaxle unit cannot. be removed from the car teeth af the selected gear wheel. 
separately, but must be taken out with the englne. 

Reverse gear wi l l  be engaged by moving the reverse idler 
wheel into mesh with the reverse wheels on the ends af 
the input and output shafts (See Fig. 5). 

The reverse plunger must be depressed by the interlock 
plate before the main selector can engage with the reverse 
selector shaft. 

Place the car on a ramp or pit, or jack up an stands. 

To drain the transaxle, remove the f ller plug t o  release 
pressure, then carefully remove the drain plug. Take 
great care t o  avoid burns if the oil is hot. 

Disconnect the gear operating shaft from the unit by 
releasing the lock tab on the retaining bolt, unscrew the 
bolt and remove. 

Mavernen.c of the reverse selector shaft'will actuate the 
swinging lever bringing the reverse idler wheel into Pull the gear lever fully backwards, i.e, in  the 2nd or 
engagement. 4th gear position. 

The gearbox assembly and hypoid assembly can be Ease the selector into the transmission unit, and separate 
separated and dismantled as separate assemblies. the  coupling and reset the selector to the neutral position, 

Fig. 5. Reverse p o r  loyout 
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Details ta make Coupling Clamps 

Two c~arnps are required, each as fo/hws:-  

Obtain u piece of steel strip, 18 in. (45.5 cm) long, .3 in. 
(25-5 mm) wide clnd clpprox. & in. (2.5 mm) thick. . 

Mark o f 1  in. (25.5 mm) from each end and drill a & in. 
(8 mm) hole mid-woy between mcrk ond each end. 

Bend strap at right ongk at each murk. 

Wrop this strap around the coupling and bolt  up tight, 
using a A in. (I8 mm) bolt, 2 in. (5.8 cm) long, threaded 
right; down. (See Fig. 7.) 

When the couplings are removed, attach the drive shaft 
to a convenient part of the body by means d a  smut cord, 
leaving the shafts free to rotate, when the car is moved, 
later on. 

Fit coupling damp or clamps and MARK THE ROTOFLEX 
COUPLING AND DlFFE RE NTlAL SHAFT FLANGES 
BEFORE REMOVING. [T IS  IMPORTANT THAT THE 
COUPLING I5 REFITTED IN EXACTLY THE SAME 
POSITION AS BEFORE, OR PREMATURE FAILURE OF 
THE COUPLING MAY OCCUR. 

Remove the two retaining bolts in the tran'srnission 
bearers, and dlsconnece the earth strlp. 

Remove silencer. 

The unlts must be supported under the sump, transaxk 
case and manifold outlet as shown, In Flg. 8. 

When fitting n& couplfng, payspecid attentitin to the posltian d 
the coupling and fitting bd t s  in ralatlon ta the differential shaft 
flanges. The bolt inserts are offset, and must be assembled t o  the 
flanges In  the correct manner, i.e. the  ilonger boss ro the flange, 
shorter side to the  hlt head. 

Fig, 6.- Drive sht@:mvp~n~ 

Laasen and remwe six nuts, withdraw bolts and remove 
coupling. 

~ & v e  clamps in position if eauplfngs are twbe refincd. Fig. 8. Engine and Ttmsarle supported for removal , , 
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Remove the stands or  jacks, or lower the ramp and To refit to car 
support the engine and transaxle as shown in Fig. 9. W i t h  the  complete assembly on a suitable cradle, roll the 

car backwards on to the assembly and line up r e d y  far 
Installation. 

NOTE: AT THIS STAGE TAKE CARE THAT THE 
O ~ T I N G  PUSH ROD ON THE CLUTCH LEVER 
IS FACING THE ENGINE (SEE FIG. 10). IF THE 
ASSEMBLY I S  INSTALLED WITH THE ROD IN BEHIND 
THE CLUTCH LEVER, IT WILL BE IMPOSSIBLE TO 
LOCATE THE PUSH ROD IN THE SLAVE CYLINDER 
WITHOUT REMOVING THE WHOLE ASSEMBLY 
AGAIN. 

Fig. 9. Engine und f runsoxle removed 

Ensure that the car is positioned on its wheels with 
suficient room to enabie the car to be wheeled dear of 
the assembly, o r  vice versa. 

Proceed as for removing engine with transaxle attached 
(See Section 8). 

When al l  the  necessary stripping has been carried out, 
steady the assembly on i t s  cradle, and wheel the car clear. 

To remove frem engine 

Remove all the bell-housing bolts, and ease the transmis- 
sfon unit away from the engine. . . Fig. $0. Chrch rod in pasition . . 

. . 
. . . . .  KEEP THE OF THE TRANSM'SS''N ''IT Having rolled the car back until tantact is madewi th the ,, . 

EVENLY BALANCED "IS crmrmjsrion unit, welght must be applied to the war d , ' 

AND To ON the car m cornprerr the rear iurpension and lower the 
THE CLUTCH SHAFT* OR DAMAGE CAUSED car to the level of the unjt. When this has been achieved, - . 
TO THE SHAFT AND THE CLUTCH UNIT. 

rol l  the car the necessary distance to align the transmission : 

To refit unit to engine 
case rubber mount ingwith the bearer brackets on the :. 
underframe. . . 

W i t h  a gear selected, fit-the transmission unit t o  tbe . . .  

Release the wofght on t h e  car, and the mouritink hiil : engine rotating the flanges to assist the splints on the 
clutch shaft to engage the splines in the driven plate. locate Into the bearers, held by the weight of the : 

transmission unit. Locate .and tighten the bolts in the 
Press fully home, making sure the dowels in the belt- bearen. reconnect the earth strap. 
housing are located correctly. 

Fit the rear cross member to the car, and install the bolt 
Do not allow the unit  to hang on the clutch shaft, or .  in  the Engine bearer. 
damage wit[ be caused t o  the shaft and clutch hit. 

The complete assembly -is now installed in the a r i  and. 
Fit and tighten all bell-housing nuts t o  a torque as the fitting procedure f o r t  he Engine is as given in Section 0 : 

.; i glven in the General Data Section, of the Manual. 
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To fit transmission couplings 

SHOULD NEW COUPLINGS BE F I ~ E D ,  IT wiLi 
BE FOUND THAT THEY ARE SUPPLIED IN A STATE 
OF COMPRESSION, AND SHOULD BE FITTED IN 
THIS CONDITION. REMOVING THE BANDS, WHEN 
THE COUPLINGS ARE FINALLY FITTED, AND TIGHT- 
ENED UP. 

To fit the original couplings 

If already compressed wi th  a strap as given In the para- 
graph for removal of the transmission [See Fig. 7, Page 8). 
this wtlI facilitate the operation. 

Proceed as follows:- 

Fit the three bol~s to the coupling, in alternate holes, wi th  
the head of the bolt, ta the short boss of the coupling. 
(See Fig. 6) and the coupling in i t s  original posltian. 
(See Page 8.) 

Now f i t  the mlrpllng to the transmission flange, usfng the 
other three bolts, with the heads d the f irst three bolts 
towards the transmission casing. 

These bolts are then fitted to the drive-shaft Ranges and 
all baits tightened to  a torque as given in the General 

j Data Section, 

Attach the gear change operating shaft to the selector 
shaft i n  the transmission unit, line up the groove in the 
selector shaft with the hole in  the aperatlng shaft. fit the 
bolt, and locking tab, tighten the bolt and secure by 

, tu rnhg  over the locking tab. 

Check hypoid and pin ion bearings prior to 
dismantling 

To declde if the existing bearings are fit far further 
service. Visual inspection and "feel" for roughness is  
insuficlent. A check of remaining preload or endfloat 
must be made before dismantling. If hypoid or pinion 
bearings are found t~ have run with 40'1 In. (~0254 mm) 
endfloat both bearings of the affected assemblies must be 
renewed. 

Ta check hypoid bearings 

Remove the cllnch nuts (5) (Fig. 2) and discard. 

Remove the drive flanges (6P9) to expose the  inner and 
outer screwed sleeves (10/4 1-24/25). 

Remove the retaining sprlng rings (7/23). 

On the cage side note the position of t h e  inner screwed 
sleeve slots in relatlon t o  the outer sleeve, and mark the 
position of one inner sleeve doc on the outer sleeve. 
(See Fig. I i A . )  

Unscrew the inner sleeve about 135" (See Fig* Iq'B), and 
then screw in ro JUST nip, using the special Churchill - 
Tool No. RG373 wkh a 7 in. (10 cm) romrny bar. (See 
Fig. 11C.) 

Fit drive flanges loosely and turn Diff. assembly and again 
test for nip. 

Repeat this process five or six times o r  unti l  na new nip 
position i s  obtained. This is known as crue nip. 

ORIGINAL CONDITION 
MARK FACE ON CENTRE 

UNE pT I I 

I I, I , , .. -.- I .  I . ,I . . " C  . *, . . ., , 
8 ;' ' 

ANTI-CLOCKWISE 7 0  
RELEASE BEARING 

I t 

r , 
' I  , . 

.' -..y... . . . 
TURN CLOCKWISE TO r. ?&" 
TRUE NIP WSITION, IF { ]0b4  

MARK ON SLEEVE 

WITHIN THIS ARC, 
BEARINGS ACCEPTWLE 

When the crue nip position is found, check the marked 
inner sleeve slot relative to the marked outer sleeve. 

If the vehicle has done over 2,000 miles (3,200 km), the 
bearings must be scrapped if the mark on the inner sleeve 
goes more than 3 in. (9 mrn) past the previous mark. 

If 3 in. (9 mm) or less, the bearings are serviceable, 
providing they pass t he  visual check. (See Fig. 11C.) 

If vehicle has done less than 2,000 miles (3,200 km), the 
bearinep can be refitted, subject to  visual examination, 
and regardless of position of sleeve markings. 

DO NOT at this stage apply any pre-laad to the hypaid 
bearings but  leave in rhe state of true nip, 
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Check gearbox bearings for wear w i t h  a new transaxle, if bearings are serviceable and no ! 
further dismantling i s  deemed necessary remove preload 

If necessary, clean off any rust from the exposed end of washel- (NOT the 4th s e k t i v e  washer) and fit a graded 
the main selector (49) to prevent damage to the bore f n  thinnor washer (See Page 19) to obtain correct torque 
the mounting cover when removed. of 4-6 Ibs. (14-2.7 kg) on the balance scale. 

Remove mounting cover (1. Fig. 2). 
Refit bearing and gear (55/54) and tighten the nut (53) 

Remove reverse idler and lever (511, interlock plate and pragressively in three 
roller (47). 

Remove input shaft Locknut (46) by engaging two gears at 1 s t  Stage: torque t o  15 Ibejfr. (2.0 kg.m) (Fig. 131, rotate 
once to lock the shaft using Tool No. RG367. Return assembly and check preload. (See Fig. 12). 
to neutral when nut i s  unscrewed. 

. . . . . . . .  Remwe reverse plunger and spring (78) and turn main .. . . . . . . . . .  . . . . .  . . . . . . . . .  
. . . .  . . .  . . . . . . .  

* 
. . . . . . . ,  . .  . . . . . . . . . .  . . . . . . .  . . . .  selector (49) 90" cfockwise. . . . . . . . . . .  . . . .  . . . .  . , , : . :',: .: & ' .' 

. . .  . . . . .  . . . . : . . .  . . ,  
: ..,.:::::.:;:;,>%I)!: 

. . :.:..,..I ..:!&y .: 
Measure the torque required to  turn t,he pinion shaft, 
using a spring balance and a length of cord o r  sofc wire 
wound round the reverse gear as shown in Fig. 72. 
Note the reading on the balance as the reverse wheel is 
rotated by pulling on the balance. 

If friction torque prior to  dismantling is 1 Ib. ( ~ 4 5  kg.) or 
less on scale, replace preload washer (56) with one 
-002 in. (dl5 mm) thinner and recheck friction torque. 

If torque has definitely increased then bearings are 
I serviceable, subiect to  a visual check far damage. 

If there i s  no increase in torque, bearings must be 
scrapped . 
If mileage of a new transaxle is 2,000 (3,200 km) or less. 

i bearings may be used, subject to a visual check for damage, 

. . 
Fig. 13. Applying torque to locknut 

. . . . .  . . 

2nd Stage: torque to 30 Ibs./ft. (4.1 kg-m), rotate and 
test. 

3rd Stage: torque t o  45 Ibs,/ft. (6.2 kg.rn), rotate and 
test. 

If necessary try various sizes in washers to ob ta i r the  
correct preload. It is  essential that torqueing and resting. 
Is done in  stages t o  avoid overloading the bearings and 
causing damage. 

When correct preload is obtained, rotate the entire 
assembly. Provided there is no roughness of bearings, 
etc., continue t o  rebuild. 

When the gearbox rebuild is complete and satisfattory, 
return to the Hypojd assembly. Fig. 12. Toking torque readln; 
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Apply the required amount o f  preload to the Hypoid 
bearings by screwlng in the cage sMe Inner screwed 
sleeve (10) a further 90"; rotate the complete assembly 
t o  check for roughness, etc., and complete rebujld. 

TO DISMANTLE TRANSAXLE 

Remove hypaid assembly fvarn gearbox 

Remove the nuts (5/30) securing the differential shaft 
flanges, and pull t h e  flanges [6/29) off the shafts. 

Remove the spring ring (7/28) retaining the inner screwed 
sleeves (10125) and slacken off the Inner sleeves using the 
speclal tubular spanner RG373. 

Remove the  nuts securing the clutch casing (4) t o  the 
hypoid casing (3) and remove spring washers and plain 
washers. 

Ta dismantle the gearbox 

Afcer carrying out bearing check 

Lock gearbox in two gears and 

proceed as follows :- 

loosen reverse wheel I 
nuts (461531, using Tool No. RG367. 

Re-engage neutral. 

Remove tlrcl ip securillg clutch shaft muff (371, slide muff 
back and unscrew shaft (33) as shown in Fig. 35, 

Separate clutch caslng from hypoid caslng, ensuring that  
the hypoid assembly i s  supported. 

Lfft out the  hypoid assembly. [See Fig. 14.) 

Fig. I S .  Unscrew dutch shaft 

Withdraw input shaft inner needle roller race (39) using 
special extractor Tool No. RG.368, as shown in  Fig. 16. 

Fig. 14. Lifting out hypoid assembly 

During dismantling and assembly the following paints 
must be observed. 

Absolute cleanliness is  essential. 

Care muse be taken to avdd damage to the casings, 
especially an the abutting faces. 

Use a liberal supp[y of dean oil on all moving parts 
when assembling, 

Check all moving parts for freedom of movement. 

. . 

Place casing on front face with 2 in. (5 cm) block under 
pinion head. 

Remove nuts securlng gearbox caslng (2) to.  hypoid , 
casing (31, and break seal between casings. 

Remove reverse wheel nuts (46153) and pull off the i 
reverse gear and pinion (54\455. 
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I Lift out 
I remove 

Remove 4th selective washer (57). 

Remove 4th gear (761, bail k ring (75) and bush (74). 

Mark all the baulk rings on the back hce, and retain the 

baulk rings with their respective gears as matched sets. 

Remove 3rd14th synchro hub assern bly (73) after fitting 

keepers, together with the 3rdj4th selector shaft and 
fork (77), as shown in Fig. 18, 

Fig. li. Extrsctfng needle bearing inner race 

the Output shaft rail bearing inner race (55) and 
preload washer (56). 

Turn main selector (49) 90' clockwise (to clear all three 
selector shafts) and lift off rhe..geat-box casing (2). 

Lift out the input shaft cluster (42) as shown in Fig. 17. 

Fig. 17. ~ e r n o v j n ~  lnpuc shaff cluster 
. . 

Fig. 18. Rsmove/refit k d l 4 t b  iynchrb hub'and selettor 

. . 
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Remove 3rd gear and baulk ring (70171). 

Extract key (59) from keyway in shaft. 

Remove 3rd gear bush (72). 

Pull out the two bush holding pins and remove 3rd 
(seiective) washer (69). 

Rernove 2nd gear, bush and baulk ring (68/67/66). 

Fit keepers and remove Istl2nd hub assembly (65) 
together with the Ist12nd selector shaft and fork (80) 
and reverse shaft (759, as shown in Fig. 79. 

Fig. 20. Exfihded synchra hub 

Remove 2nd (non-selective) washer (64). 

Remove 1 s t  gear, baulk ring and bush (61 162163). 

Remove 1 s t  selective washer (60). 

Selector forks shauld not be removed from the selector 
shafts, but must: be serviced as a complete assembly. 

To dismantle the synchra hub assemblies, caver the 
assembly wi th  a piece of cloth, and carefully slide off the 
sliding sleeve. The cloth wil l  prevent the  springs, caps, 

Flg. 19. Remavepefir lst/lnd synchro hub and sebttar balls and plates from flying out and being lost. (See Flg. 20.) 
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70 setect shims for new pinion head bearing Fit the dummy bearlngs and shaft Into t h e  clutch casing 
and the dummy pinion t o  the hypoid casing as shown In 

To correctly position the pinion, relative ro the crown Fig. 22. 
wheel, shims of selective thickness are interposed 
between the bearing outer race and the casing. (See Nut the csrlngr toge rher, the to ihc 
Fig. 21 .) 

torque of 12 Ibs./ft. (3.66 kg.m), 

6830 

I 

Fig. 21. Dimensions far pinion shims 

This shimming is  accurately set before the car leaves the 
factory, and should remain undisturbed as far as possible. 

If the inner bearing is renewed, the fallowing formulals 
given tq calcuiate the thickness af shimming required. 

Fig. 22, ' Fitting dummy pinio:r set 
S = C-(B+D). (See Fig. 21.) 

Where S = thkkness of shims (unknown). 

C: = distance between bearing shoulder In caslng 
and crown wheel axis (by measurement). 

B = abutment height of bearing (by measure- 
ment). 

D = pinion setting -distance, marked on pinion 
head . 

To measure the distance between the bearing shoulder 
in the hypoid casing and the crown wheel axis (C) 
requires great accuracy and i.1: i s  recommended that the 
special tool (RG365) be used. 

Holding the dummy pinion head against the bearing 
shoulder and using feeler gauges through the inspection 
aperture in the clutch casing, measure the  gap between 
the head of the dummy pinion and the dummy shaft. 
(Sea Fig. 23.) 

fhk length ofthedummy pinion head (2.991 in.) (76.2 mm) 
plus the radius of the dummy shaFt (413  In.) (20.65 mm) 
plus the measurement of the gap wi l l  equal the  distance 
between the bearing shoulder in the casing and the crown 
wheel axis (C, Fig. 21). (See Example I.) 
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Example 1 

Length ofdummy pinion =2.991 (75.97 mm) (standard). 
head 

Radius of dummy shaft = .813 (20.65 mm) (standard), 
Gap between head and = -005 (.I27 mm) (feeler 

shaft measurement). 
Therefore C in this -- 

example =3-809 (96-75 mm) 
-- - 

Fig, 24, Measuring height of bearing 

Fig. 23. Feelers in pinion gap 

To measure the abutment height of the new, bearing 
proceed as follows:- 
(See Example 2) 

A clock gauge is suitably mounted on a surface plate and 
set to zero on the abutment ring from Toot No. RG365. 

A reading then taken on the bearing to  be used gives the 
difference as shown in Fig. 24. Bearing must be well 
revolved during measurement. 

Add this difference to the  height of the gauge block 
(-705 in.) (17.9 rnm). This block must be measured before 
use as the size can vary,frorn .703 in.--709 in. (1 7.85-78-0 
m m). 

A bearing growth allowance of ,002 in. (4508 mm) must 
be added. 

To this measurement must be added the pinion setting 
distance (Dl marked on pinion head. (See Example 3). 

Example 2 

Bearing abutment height as follows :- 

Height of  gauge block 

Clock reading on bearing 

Bearing growth allowance 

Therefore B in  this example 

Example 3 

Bearing abutment height 
{Result of Example 2) 

Pinion setting distance (ray) 

Shims required as faltows: 

Result of Example '1 (C) 
Less Result of Example 3 (6 + D) 

So shimming (S) 

= 0-720 (18.03 mm) 

= 3,080 (78.23 rnm) 

= 3.809 (96.75 mm) - 3 a790 (96 -26 m m) 

= 0.01 9 (.49 m m) 
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To select shims fafor new pinion tail bearing 

Shims are interposed between the pinion tail bearing 
outer race and the gearbox casing, t o  bring bearing 
dimensions within the range of preload washers. 

Using a dial indicator, find the difference between the 
bearing inner cone length and the bearing abutment 
height. Make this dimension up to  -03551-0335 in, 
(-901fB51 rnm) using shims. (See Fig. 25.) 

SHIMS 

Fig. 25. Tail beoring with skims 

Fitting new bushes 

Bushes removed in service can be  compared with new 
bushes as follows:- 

Bushes m be scrapped If  OJDla, is ,001 in. (425 mm) or 
more smaller than a new bush. 

Bu5hes to be scrapped if t h e  length Is more than ,002 In. 
(-050 mm) shorter than new bush. 

Bushes to be scrapped if slots are unduly distorted. 

If bushes are tight on the shaft when removing or fitting, 
the  bushes and shaft should be warmed in hot oil to 
70'-80°C (1 58'-176°F). 

To select correct thickness, l s t ,  3rd and 4th 
[selective) washers 

If the pinion bearings, ynchro hubs o r  gear wheel bushes 
are renewed it will be necessav to re-select the correct 
thickness washers as follows:- 

I s t  speed washer (60, Fig. 2) 

Assemble the pinion bead inner race, I s t  speed wheel 
bush (631, 2nd jnon-selective) washer (641, 1 sc/2nd 
synchro hub (651, and origlnal 1 s t  (selective) washer (60) 
to the dummy pinion shaft. Tool No. RG365. 

Fi t  the plain abutment ring (Part of Toal Na. RG365) and 
press it firmly down against the shoulder of the shaft. 
The seIective washer shouId absorb any endfloat, but 
allow the bush to be revolved. (See Fig. 26.) 

Re-select i f  necessary. 

1 s t  (seIactive) washer colour code 

Part No. Thickness Colovr code 

7104956 -0933.091 (2-362j2.3lI mm) Red 

7104157 4951.093 (2.41312-362 mm) White 

- - -- 

71 M 5 9  -099 f.097 (2.514/2.463 mm) Yellow -- 
7104160 -101 1-099 (2-565!2.514 mm) Black 

- . .  

7104161 .103/.101 (2-616j2.565 mm) Green 
,- .- 
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3rd splsed washer (69, Fig. 2) 

Slide the tubular distance piece (part of Tool No. RG365) 
onto the dummy shaft abutting the shoulder. 

Fit the 2nd and 3rd gear bushes (66172) to the shaft and 
the original 3rd (selective) washer (69). Fit the plain 
abutment ring and press firmly down against the end of 
the tubular distance piece. 

The selective washer should absorb any endfloat, but 
allow the bushes to be revolved. (See Fig. 27.) 

Re-select If necessary. 

3rd (selective) washer colour code 

Part No. Thickness Colour code 

7104190 mq27i.125 (3-225/3-175 mm) Red 

71041 91 -1 291.1 27 (3-27613.225 rn m) Whi te  
- -  -- - -- -- 

7104192 4131 1.129 (3.32713.276 mm) Blue 

71 04193 a 1  331.1 31 (3.378(3.327 mm) Yellow 

Fig. 27, Select 3rd speed (selective) wnsher 

4th speed warher (57, Fig. 2) 

This washer is selected during the assembly of t h e  
gearbox. 

To fit new pinion bearings 

Heat the hy poid and transmission casings t o  95"-100°C 
(203"-212°F) in an oven, o r  in an emergency. by Immersion 
in boiling water for approx. 15 mlns. 

Place the previausly selected pinian head shims in the 
bearing recess in the hypoid casing (3). Using Tool 
Adaptor NO. RG370, press in the outer race as shown in 
Fig. 28. 

EXTREME CARE MUST BE TAKEN AT THIS STAGE TO 
SEAT THE BEARING WITHOUT STRAINING THE 
CASING, AS EXCESSIVE PRESSURE COULD FRACTURE 
THE HOUSING. 

Fig. 28. Fit pinion head bearing t o  casing 

Place the previously selected pinion tail bearing shims in 
the bearing recess in the gearbox casing and press in the i 
tail bearing outer race as shown in Fig. 29 using Adaptor i 
RG370. 

Ensure that  both bearing races are fully home. 

Press the pinion heed inner race on co the plnion shaft. 
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Fig. 29. Kt pinion toil b r i n g  

To select correct pralnad washer (56, Flg. 2) 

Place the pinion shaft into the hypoid casing and 5upptIt-t 
on a 2 in. (5 cm) block. 

Fit the gearbox casing to the hypold casing and tighten 
the securing nuts to a torque of  12 Ibs./ft. (7.66 kg.m). 

Place the selective pre-load washer -189 in,-.Ia8 ln. 
(4.80-4.77 mm] in thickness onto the pinion shaft. 

Fit the tail bearing inner race, lightly oiled, and the 
reverse wheel (54). 

Tlghten securing nut (531 progressively to the torque 
I given in General Data. It is important: to  tighten the:  nut  
: progressively, rotating the pinion when tightening, also 
the shaft must be well rotated in both directions after 
the nut is fully tlghtened. 

Measure the pre-load as previously described, and shown 
in Fig. 12. 

The reading on the balance scale should be 9-12.5 Jbs. 
(4-5-6 kg), for new bearings. 

For original bearings, tho readlngshown should be 4 4  Ibs. 
(1 -8-2-7 kg.). 

If readings are higher than this, fit the next thickest 
washer and re-check. If lower, fit the next thinnest 
washer and re-check. Repeat until reading on scale. i s  
within limits. 

Rre-load [selective) washer d e u r  rode 

Part No. Thickness Colour code 

71 MIX! 4 W/al89 (4-8264.80 mm) Red 

71 04171 -1891-188 (4-8014.77 mm) White 
pp ~~p 

,TI 04172 -1 881.1 87 (4.77/4-75 m m) Blue (dark) 

71 041 73 -l87/.186 (4.7514-72 rn m) Yellow 
- 

71 041 74 -1 %/;I 85 (4.7214499 mm) Black 

71 041 75 -1 851.4 84 (449914.673 m rn) Green 

71 041 76 -1 841.1 83 (4-67314-648 m m) Brown 
- - - -- - 

71 04177 .183/.l8Z (4-648/4-623 mm) Grey 

7104178 4821.181 (442314.597 mrn) Blue (light) 

7104197 .1801.179 (4-5714-546 mm) Green & White 

7104198 -1791-178 (4.54614-52 mrn) Brown & White 
- -- - 

7304199 -178(-I77 (4-5214-495 mm) Grey & White 

7104200 -l?7/476 (4.495/4.47 mm) Bhe & White 

To renew input shaft ball bearing (43, Fig. 2) 

Remove the circlip (44). 

. . 
The old bearing must be drifted out of the t a s h g  using i 
a suitable mandrel. 

~he:'gearl;ox casing must- be heated as prevlouily 
described before pressing in the new bearing uslng 
Adaptor No. RG366 as shawn in Fig. 30. 

Re new clrc!ip. 
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The marked end of the new bearing must face outwards ., - 
on the hypoid side of the casing, and must be pressed in .- 
from this side, using the special mandrel (Tool NmRG369). 
(See Fig. 31.) 

To reassemble synchro hub assemblies (See Fig. 3) 

Ptace the hub flat and insert the three springs with the 
caps into the three holes in the hub. 

Carefully place the hub inta the sliding sleeve, until 
restrained by the three caps. 

Fig. 30. Fit input shaft bail bearing 

T o  renew input shaft needle roller btsring (41'. Fig. 2) Push each rap inta i t s  bore. against the pressure kf t h e  
spring until located under the sliding sleeve. 

j The old bearing should be pressed out of the hypoid 
i casing using ~ ~ 3 6 9 .  

Hold the assembly on i t s  edgeand posltlan the sleeve, so 
that the holes in the plates are just exposed to receive 

The hypoid caring must be heated as previov,ly dcrcrlbed. the and the ups in the hubs are half 
the holes In the shifting plates. 

Fig. 31. Fit needle bearlng 

Place a ball in  one plate. Using a small screwdriver, 
depress the ball and push the plate and ball under the 
sleeve. 

Do not change che position of the hub. 

Repeat with the remaining two balls. 

Carefully push in the  hub until the balls locate in a 
" - 

groove in the sliding sleeve. 
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TO RE-ASSEMBLE GEARBOX 

Use only Hylomar jointing compound and clean faces 
wi th  carbon tetrachloride. DO NOT SCRAPE. 

Assemble pinion shaft t o  hypoid casihg and support 
pinion on 2 in. (5 cm) packing block. 

Fit 1st (selective) washer (60, Fig. 2). 

F i t  1 s t  speed gear and bush (61163). 

Fit 1st speed baulk ring (62). 

Fit 2nd (non-selective) washer (64). 

The reverse selector shaft (791, Ist(2nd selector shaft (80) 
and the Ist12nd synchro hub assembly (65) are fitted as 
a complete assembly. (See Fig. 19.) 

Guide the  two selector shafts into the holes in the 
hypoid casing as the synchro hub is f i t ted t o  the shafc. 
(See Fig. j 9 . )  Make sure the lugs on the baulk ring engage 
wi th  the  slots in the hub. 

Fit the 2nd gear, baulk ring and bush (68/67/66). The 
two  small stots in t he  bush face upwards with one slot 
in line with the keyway in the shaft. 

Fit the 3rd (selective) washer (69). Fit the two  bush pegs 
through the washer and into the slots in the 2nd gear 
bush. 

Fit the 3rd speed bush (72). The two small slots in the 
bush engage the two  bush pegs, The large slot must be 
in Iine with the  keyway. 

Flt the key to  the keyway in the shaft (59). 

F i t  the 3rd speed gear and baulk ring (70171). 

The 3rd/4rh synchro hub (73) and the 3rd/4th selector 
shaft and fork (77) are fitted as an assembly. 

Guide the selector shaft into the hole in the hypoid 
casing as the synchro hub is fitted to the shaft. (See 
Fig. 78.) 

Make sure the lugs on the baulk rings engage with the 
stots in the hubs. Fit 4th speed bautk ring (75). 

Fit  the 4t h speed bush (74). The sloc in the bush engages 
wlth the key. If the pinlon bearing, synchro hub, o r  
gearwhee! bushes have been renewed, it will be necessary 
at this stage t o  re-select the 4th (selecttve) washer (57). 
as follows :- 

Fit the dummy 4th speed washer (part sf Tool No. 
RG365) onto the shaft, place the previously selected pre. 
load washer on tap, and then the bearing. 

Keeping the pre-load washer pressed against the shoulder 
on the shaft, measure with feeler gauges, the clearance 
between the dummy washer and the pre-load washer 
(See Fig. 32). 

Fig. 32. Re-select 4th speed washer 

NEW bushes are fitted with ,006 in.-,010 in. (4524- i 
-2540 rnm) compression allowance (crush). 

The thickness of the washer required is equal to the 
size af the feeIer. plus the thickness of the dummy 
washer (Part of Tool RG365), plus the crush aniounc. 

NOTE. The size of the dummy washer must be checked 
before use, as the dimension can vary from 
498 in.402 in, (5-543 mm). 

Select the correct washer from the table. 
, , 



2nd re-Issue ROOTES MANUAL WSM.141 

Page 22 Section E (TransaxIe) 

4th (selective) washer colour code 

Part No. Thickness Colour code 

71 047 63 -2261,224 Red 

71 041 64 -2241,222 White 

77 041 66 220/218 Yellow 

71 041 67 -2181.21 6 Black 

7104168 -2161.214 Green 
Fig. 34. Peen reverse pear !ocknuts 

Fit  the 4th speed gear (76, Fig. 2) followed by the 4th 
(selective) washer (56). 

F i t  the input shaft gear cluster (42) wi th  the tolerance 
ring (40) correctly fitted. 

Coat the abuttlng faces o f  the gearbox and hypofd casings 
with Hyfomar jointing compound. 

Pass the gearbox casing cover over the gears. Fit  the 
casings together with a plain washer beneath each nut, 
and torque to a figure of 12 tbs./ft. (146 kg.m). 

Tighten studs through ring dowels first, and then continue 
evenly and diagonally. 

Push the main selector (49) through its bore in the 
gearbox casing. 

Turn the rod so that the finger points away from the 
reverse plunger bore as shown in Fig. 33. 

Fig. 33. Setting main selector 

Fit the selected pre-load washer as described previously. 
Ptace the tail bearing inner race over the pinion shaft. 

Flt the reverse wheel (54) and a new nut (53). 

Tighten progressiveIy (as previously described) to  the 
torque figure given in General Data rotating the shaft 
whilst doing so. (See Fig. 73.)  

Engage t w o  gears at once t o  lock the shaft, whilst tighten- 
ing the nuts, but release the  gears and ro ta te  the assembly 
between such per iod of tightening a minimum o f  3 stages. 

F i t  the reverse pinion (45) and new nut (46) t o  the input 
shafr. Tighten to  a Eurquc figure given in General 
Data. 

oars at once, Lock shaft by engaging two g- 

DO NOT FORGET t o  re-engage neutral when loclcing 

is completed. Peen the  col lar of each reverse gear nut 
into the slot of the shaft, using a 'blunt chisel shspsd 
punch. [See Fig. 34.) THE SHAFT MUST BE SU PPORYED 
UNDERNEATH TO AVOID DAMAGE TOTHE BEAR- 
INGS. 
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Press the inner rate of the input shaft fieidle bearing (39) 
into place over the tolerance ring (40) uslng the speclal 
hand press. (Tad No. RG368.) 

The two holes in the inner race MUST be towards the - 
clutch end of the shaft. 

Slide a new retaining circlip and 'the splined muff (37, 
Fig. 2) onto the clutch shaft. 

Screw the clutch shaft (33) fully home Into the fnput 
I shaft and turn back one full spllne. 
I 

Llne up the spllnes on the shafts and push the muff i l l to  
position. (See Fig. 15.) 

Slide the circlip Into the retalnlng groove making sure it 
is  fully home. 

Check that t h e  end of the dutch shaft has a free up and 
i 
i down movement of at  least -10 in. (2.7 rnrn). This i s  : 
j essential. 

Fit  the hypoid assembly and adjust for backlash and pre- 
load as described in later paragraphs. 

TO DISMANTLE HYPOID ASSEMBLY 
(See Fig. 35) 

Rernave tho hypoid assembly from the gearbox as 
previously described, 

Slide the sleeve assern biies off the differential shafts 
(11/24, Fig. 35). 

Ushg clrclip pliers, remove the circlips (16) from the 
differential shafts {I 3). 

Withdraw the shafts. (Discard the clrcllps and fit new an 
re-assembIy.) 

Rernave crown wheel bales and washers (21). (61rcard 
the washers.) 

Drive the crown wheel (19) off the differential casing (20) 
using a suitable punch through the bolt holes. 

Tap out the pin (18) securing the differential cross pin 
(17) as shown in Fig. 36. 

Fig. 31. Hypdd assembly 
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Fig. 36. Topping out cross pin hrking peg 

Push out the cross pin. 

Push out the differential gears (14j15) as a nest. (See 
Fig. 37.) 

If necessary the inner races (12122) on both sides of the 
hypoid may be removed, by chiselling the  cages through, 
removlng the rollers, and using an ordinary two-leggeed 
puller, (See Figs. 38, 39.) 

Fig. 38. Chisel .thraugh cages 

Fig. 39. Using two-legged puller 
. . 

Remove the diRerentia1 bearing outer races from the 
outer screwed sleeves (11 124) and abutment washer (23) 
from the larger (crowh wheel) outer screwed sleeve (24). 

Screw out the innet screwed sleeves ('l0/2!i) from the 
outer screwed sieeves (7 I /24), 
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TO RE-ASSEMBLE HYPOID ASSEMBLY 

Insert the differential gears [14/35) into the dlfferenthl 
casing (20) as shown in Fig+ 37. 
Push the  cross pin (17) into the differential udsing through 
che pinion gears, keeping the locking pin hole in line 
with the hole In t h e  casing. 
In al l  cases where the cross-piir (17, Fig, 35) has been 
removed from the differential casing, the cross-pin and 
the locking pin (18) must be replaced, using tbe cross-pin 
identified by a -30 in. dia. pip at  one end, and a 5pirol 
locating pin. These two items must be f t ted as a pair 
and are contained In the dlfferentlal wheel and pinlon 
set Part No, 7050027. 

Drive in the locking pin (10) uslng a pin punch. 
Heat the  crown wheel in  an oven (or immersion In boiling 
water for approx, 15 mins.) to  a temperature of 70°C 
(1 saop. 
Using four spare gearbox studs as guides, f i t  the crown 

wheel to the casing. (See Fig. 40.) 

Fig. 40. FJt ccrm wheel to core 

The crown wheel bolts are locked by speclal domed 
eccentric washers (21). (See Rg. 41.) 

It Is Imporrant that.new washers are fitted correctly in to  
the recesses i n  the caslng with the dome upwards and the 
long side outwards. 

Tlghten the  bolts to the torque figure given In General 
Data and tab the washers as shown in Fig. 41. 

Check crown wheel w i th  clock gauge. Maximum run 
out 7001 in. (4254 mm). 

If new baarings are t o  be titted they should be pressed an 
hsing Tm! No. RG363 shown in Fig. 42. 

Push the differential shafts (13) into the bevel wheals (94) 
and f i t  new clrcllps (16). 

Flt the  abutment ring (23) and outer race t o  the large 
(crown wheel side) outer screwed sleeve (24). ' 

Fig. 42. fitting dif, hturinp 
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Press a new oi l  seal (8127) into the inner screwed sleeve To adjust the c rown  wheel far backlash and preload 
(10125) using tho specla[ stepped mandrel (Too1 Na. d the bearings 
RG366) as shown i n  Fig. 43. 

Using the special tubular adjusting spanner (Ted No. 
RG373) adlust: the I a r ~ e r  bearing inner screwed sleeve [in 
future ;al[ad the p a ;  side) u n i  there i s  ample backlash 
between the  crown wheel and the  pinlon, and a slot in the  
inner sleeve is in line with a slot in the outer sleeve [See 
Fig, 44). 

Mark these two slots. 

Screw In the cage side inner screwed sleeve until the 
bearings are just contacted. 

Loosely fit the drive flanges and spln the assembly. 

Readjust: the  cage slde lnner screwed sleeve t o  contact 
the bearings. Repeat the spinning of the assembly and 
the tightening of ;he cage sibs inner screwed sleeve unUI 

Fit the ring (9/26) the recess On the inner n. further tightening d t h e  sleeve i s  required t o  mnact  
screwed sIeeve (10125). the hearings. 

Screw the inner screwed sleeve (10125) into the outer If a pair d slots are not lined up on the cage side at this 

screwed sleeve (I 1 124). point move the gear side inner screwed sleeve round to 
a new pair of slots and find bearing contact again as 
previously described. 

' 

The smaller (cage slde) screwed sleeve assembly ($/?/I01 
11) is wsernbled in the same manner as the larger (crown When this position Is found, screw In the cage s lde inner 
wheel side) except there is no abutment ring fitted. screwed sleeve a further 9D" minimum and line up two 

slots. 

Place the sleeve assamblics on the bearlngs (the larger Mark these two slots. 
sleeve assembly on the crown wheel side). 

Clamp a clock gauge to the clutch housing (See Fig. 45) 

Coat the abutting faces of the hypaid casing and the with the sqlus against the heel of the crown wheel 

clutch casing wi th  Hylomar jointing compound. teeth, as nearly in line wlth the dlrecrlon of travel as 
possible, and loosely fit the drive'fla~ges. 

Fit the assembly t o  the hypoid casing making sure that 
the inner screwed sleeves are pro]eceing approx. & in. 
(1.5 mm) each side. 

Fn the clutch casing to the hypoid casing and tighten the  
securing nuts finger tight. Screw the smaller bearing 
lnner screwed sleeve (in future called cage side) In as far 
u possible, rotating the I-iypoid assembly while doing $0. 
This wi l l  expand the outer screwed sleeve outwards in 
the caslng. 

Tighten the cuing sccurlng nuts t o  a torque of 12 Ibs.]k. 
(1 -66 kg.m). Screw backthe rageside inner screwed sleeve 
about one turn. Fig. 44. Adjusting inner screwed sleeve (RG373) 
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Fig. 45. Set up clack gouge for backlash 

Check the backlash between the crown wheel and the 
pinion by rotating the flanges backwards and forwards 
cogether as shown In Fig. 45. 

The pinion shaft must be held stationary. 

This can be achieved by lacking the reverse drben gear 
with the reverse idler gear against a casing stud. 

Adjust to within .0035 in.-.OOSS in. (-15889-81397 mm) OF 
backlash by screwing each of the inner screwed sleeves 
exactly the same arnouqi in tho required direction. 

If extcssive backlash, screw cage side inner screwed sleeve 
out and gear side inner screwed sleeve in, exactly the 
same amount. 

If insufficient backlash, screw gear side inner screwed 
sleeve out, and cage side inner screwed sleeve in exactly 
rhe same amount. 

When correctly adjusted, the angles between the two 
previously marked slots on each slde should be the same, 

As a finat check of pinion and crown wheel positions, the 
reeth of the crown wheel should be painted with marking 

" 

paste and the crown wheel rocaeed to  obtain an Imprcsslon 
of the pinion teeth. 

Maximum run out on crown wheel -001 in. (-0254 mm) 
measured with a clock gauge. 

If correct, the markings on the crown wheel should be 
as shown in Fig. 47. Backhsh as given should be measured 
at room temperature. If measured hot, backlash should 
be -005 in.--007 fn. (-127--778 mm). 

Fit the spring rings to  the screwed sleeves. 

Fit the d h e  flanges and new locking nuts. 

Tighten the nuts LO the figure given in General Data and j 
peen the collar OF the nuts into the dots i n  the shafts, 
using a blunt chisel shaped punch. (Soc Fig. 46.) 

. 8 

The nut must be supported t o  prevent damage to the 
bearings. 

Backlash must be measured on at  least: four posjtians on 
the crown wheel. 
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HEEL 

TOE 

DRIVE (oncave side) 

CORRECT MARKING 
NOTE. This marking does not tonform: to the 
normally accepted "correct" marking as It includes 
an a!lowance for pinion movement at  rllnnlng 

INCORRECT 
Marking too wide and moved away from me. 
Plnlon too far out of mesh. 
Increase shlms behind pinion head bearing. 

INCORRECT 
Marking too narrow. 
Pinion too far into mesh. 
Reduce shims behind pinion head. 

Fig. 4 b  Crown wheel tmth markings 
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FTt the inspectfan cover "0" rlng and lightly coat wlth 
oil as shown in Fig. 48. Push in the inspection wver and 
replace the spring ring. 

Up to Chassfs No. 04j/1003731 De Luxe, B42j1000100 
Basic, F i t  Spring Ring No. 7104213. After these 
Chassis No's fit Spring Ring No. 7104220. 

Fig. 48. Fitting "0" ring 

Fit  the reverse plunger and spring in the bore in the 
gearbox casing. (See Fig. 49.) 

fit the interlock plate and railer. pee Flg. 49.) 

Fit .the reverse hvar  assembly, holding the reverse Idler 
wheel In the correct position. Flt Idler wheel spindle. 

Coat the jdnt  face of the mounting cover with Hylornar 
jointing compound. 

Fit the mourjting cover. 

Tighten the nuts diagonally and evenly ail round, and 1 
torque to the  figure given in General Data. ; 

Should a check be carried out on casing nuts after a 
road test, and with the casing hot, nuts should be tested 
to  a torque as given in General Data. 

Insert the detent ball and sprlng in the mounting cover. 

F i t  the retaining plug and torque t o  the figure given in 
General Data. 

Fig. 49. Interkick plate and revem gear assembly 
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TO REMOVE AND REFIT GEAR LEVER AND 
CONTROL SHAFT 

Place the car on stands o r  a lift. 

Remove the large plate on the underside of the car by' 
unscrewing the eight retaining bolts. 

Take note which is the front of the plate. This has a 
tongue which fits into the  tunnel in the floor. 

Dlseonnect the gear control shaft from the rransmlsslon 
unit by turning back the lock tab and removing the loca- 
tion bolt In the coupling. 

From beneath the car remove the four bolts locating the 
gear lever assembly on the  floor of the car. (See Fig. 51.) 

Pig. 52. Gear lever assembly 

The lever assembly and control shaft can'then be removed 
by withdrawing the lever assembly downwards through 
the aperture in the floor. 

To detach the control shaft from the gear lever assembly, 
remove the two small bdts situated In the assembly t o  
the rear of the fever. [See Fig. 52.) 

To re-ssembIe, carry out the reverse procedure, , , .  : 
. . 

, . . . ,  

NOTE. If the gear h e r  is removed. it must be i h t t e d  
with the sprtng-loaded bal[ to the front of the car. 

Ensure that the large rubber boor is f i t ted correctly to 
the flanges on the underside of the assembly. 

When passing the lever through the flew aperture, push 
the round rubber draught excluder tbrough also and 
position correctly when the assembIy Is finally fitted. 

'Adlust the gear lever setting as follows:- 

Slacken off dightIy the four locating bolts in the lever 
assembly, This wi!l enable the assembly t o  move In the 
elongated holes in the retaining plate. 
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Set the lever vertical in the neutral position between the 
f s t  and 2nd gear, and tlghten the four bolts. 

To remove the control shaft without removing the gear 
lever, lift the cover surrounding the lever and unscrew 
the two small bolts to the rear of  the lever. 

By pulling free the rubber boot under the floor, the 
con t r d  shaft may be pulled free of the lever. 

Refitting i s  the reverse procedure. 

Fig. 53. Remare clutch shofi df seal 

! Clean and lubricate Gear Change Control Shaft 
: 

Should the gear change lever become stiff during opera- 
tion, investigate the control shaft where If  passer through 

. the rear nylon bearing. (See Fig. 52A.) 

The control shaft should be carefully cleaned at thfs 
point, and greased with Shell Ratinax 'A*. 

70 RENEW OIL SEALS, 

Clutch shaft oil seal (See Fig, 53) 

."" 
The clutch shaft oil sea4 can be renewed without dls- 
rnan~llng the transrnissjon unir, after the unk has been 
removed from the car. The unit should be at working 
temperature for removing the old seal. 

Separate the transmission unit from the englne. 
It is not necessary t o  dismantle the mechanism to tarry 
out this operation. 

Fig. Z!A. Redt bewing, gearchange control shaft 

Rdease pressure from the unit by removing the filler 
plug slmwly. Replace filler plug hand tight. . . 

Remove the nuc securlng the release lever clip and riiilbve 1 

the clip and release lever, [See Fig. 54.) 

Insert the  Tool No. RG384 between the clutch shaft and 
the oil seal. 

\Vithdraw the oil seal by tapping against the handle OF 
t h e  tool. (See Fig. 53.) 
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Fig. 54. Remave/reflt release lever 

The new oil seal inner diameter must be smeared wi th  
ail and the seal positioned on the toal  RG372 so that the 
open end of the seal may s t i l l  be seen. This ensures that 
the seal is fitted l ip inwards. 

RG372 protects the seal as it is passed over the clutch 
shaft splines and as it is gently tapped in to  position. (See 
Fig. 55.) 

Fit the release lever and clip. Torque load to the figure 
given in General Data. (See Flg. 54.) A little 
Shell Retinax 'A' should be applied t o  the release trun- 
nions and spring blade before fitting. 

1 Top up the oi l  level, i f  necessary, and tighten filler plug 
i to correct torque loading given In General Data. 

Hypoict flange oil seals 

The inner screwed ring MUST NOT be removed for oil seul i 
renewal. 

The hypoid flange o i l  seals e n  be renewed without 
removing the transmirsion unit from the car. 

The unit should be a t  working temperature when re- 
moving the old seal. 

Release pressure from t h e  unit by removing the Filler 
plug slowly. Replace filler plug hand tight. 

To prevent loss of oil when the seal is removed, raise the 
vehicle at the appropriate slde. 

Remove the drive shaft and mupling from the differential 
shaft flange. 

Be sure t o  mark the coupling and replace in exactly the 
same position relative t o  the differential shaft flange and 
drive shaft. (See page 8.) 

Uncrimp and remove the nut securing the differential 
shaft flange (discard the nuts). 

Pull off the differential shaft flange. 

Remove the oil seal using Tool No. RG383. (See Fig, 56.) 

Fig. 55. Fit clutch shaft oil seal Fig. 56. Remove hypfroid oil sed 
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Fig. 57. Fit hypoid oil seal 

Fit the new oil seal (lip inwards) over the differential 
shaft and into the inner  screwed sleeve. The seal should 
be smeared with oi1 before fitting. 

Using Tool No. RG366, tap the seal home into the  
screwed rlng. (See Fig, 57,) 

Refit the differential shaft flange and fit new nut. 

Tighten the nut t o  the torque hgure glwn in General 
, Data and peen the collar of the nut into t h e  slot in the 
i shaft, using a blunt chisel shaped punch. Be sure t o  

support the nut during this operation to avoid damage 
to  the  bearings. 

Refit tho drive shaft and coupling. 

i TOP up oil 
i the cwrect 

level, if necessary, and tighten filler ptug t o  
torque loading given in General Data. 

RE MOVE- AND REFIT TRANSAXLE 
MOUNTINGS 

. . 

Place the car on a lift or pit. 

Check the wheels, and make sure the handbrake i s  in  the  
"OFF" position. 

Place a small jack under the transaxle casing, usiilg a 
block of wood between the jack and the casing. 

. . .   emm me the  two retaining bolts in the mounting. 

lack up gently until the weight of the unit Is taken off 
the mountings. 

Loosen the nut an the bottom stud, which hatdr'the 
mounting to the casing, and fit a locknut. 

. . 

. . 
Lack the two nuts together, unscrew the stud - and ' : 
remove. Certain models are fitted with a set screw. in 

' 

phce of the stud. 

The mouhting may now be removed by adpxting the 
height d the jack, and by gentle leverage to compress 
the rubber, to allow the dowel on the mounting to be 

' 

withdrawn from the t o p  hate in casing. 

To refit, enter the dowel first, lever the rnountlng lnto 
place, mfit the stud, remove the locknut, fit the nut and 
spring washer and tighten up. 

Lower the jack and allow the weight of the unlt to 
position the mounting in the bracket. 

Fi t  the retaining bdt. 
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RECLAFIATqON OF TAPPED HOLES IN Two taps are required, a roughing tap and a finishing, 
TRANSAXLE CASINGS bottoming tap. 

When using the finishing tap, it is important that the 
This information is prrrvlded for reclalrning damaged tap Is run down to the specified depth and out again 
threads in  the transaxle aluminium casings, using Heli- without backing off, i.e., do not reverse the direction of 
call inserts. tap until rhe bottom of the hole Is reached. 

Always use a lubricant when tapping threads. 
When fittlng Heli-coil Inserts, i t  i s  essential that t h e  
correct size Insert is used, as given in the chart, page 35. 

The chart glves full specifications for insert sizes, taps, 
inserting tools, etc,, and the relevant Information must 
be strictly adhered to  for each application. 

All inserts must be poslelaned 1 to 74 pitches below the 
top face of the hole (see Fig. 58), except where ather- 
wise stated. Refer to Section S for kit part numbers. 

-J I 7-lt PITCHES 4 
Fig. 58. Heli-mi/ insert 
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Mounting 
cover 

Gearbox casing Clutch housing 
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TRANSAXLE FAULT FINDING AND RECTIFICATION 

These transaxle fault finding and rectification pages are issued as a guide, and to give assistance in deciding what to 
Imk for and what steps to take t o  locate and rectify any particular fault, 

It wi l l  be apprecfated that different causes produce dtfferent effects, and it is  tmpasible to pravlde the answers to 
all problems. 

Refer to General Dora for oil Torque Loadings. 

Draining transaxle unit 

Unscrew filler plug first to release any pressure. If the 
unlt Is hot, take care to avdd belng scalded by hot oil. 
4+ pts. (2.5 iltres) should be drained. If oi l  is black and 
quantities of 3) pts. (1.9 litres) or less are obtained, the 
unit must: be stripped to check bearings, bushes etc., for 
damage. 

OIL LEAKS 

Gear selector shaft 

Remove any rust, and check for binding in the casing. 
Renew "0" r ing and ensure that  the protection sleeve is 
t ight on the shaft, but free to move an the casing. 

Casing leaks 

Tighten nuts t o  correct torque and re-test. If the leak i s  
still evident remove the unit from the vehicle and dis- 
mantle to the extent required t o  expose the suspect 
faces. Clean all exposed joint faces with carbon tetra- 
chloride. and check for burrs, bruises, taking care not to 
damage the sealing faces. Using- Hylamar Jointing 
compound lightly cover all jointing faces and reassemble 
the unlt, using Stag sealing compound at the stud adja- 
cent t a  the drain hole. 
Fit a new o i l  sed to the clutch primary shaft if thls ha5 
been disturbed. Refill transaxle with the correct grade 
and quantity of d l .  If a leakage i s  apparent from the end 
mounting cover, the reverse idler shaft should be checked 
to ensure that it is correct to specification. The correct 
length is  3-312 in. (3.33 cm.) maximum, and if the shaft 
length is found t o  he in excess ofthis figure,a replacement 
reverse Idler shaft must be fitted. 

Drain and filler plugs 

Remove the plug and dean off any burrs on the plug or 
transaxle casing. Check for crossed or stripped threads. 
If damaged, a Helicoil insert: should be used as described 
in thls Manual. Refit the plug, using a new sealing washer, 
and tighten to the correct torque. 

betent plug 

Check as far drain and filler plugs. If threads are damaged 
DO NOT attempt to rectify, but always renew the rear 
cover. Examine the plug sealing face on the inside o f  the 
mountlng cover, and carefully remove any signs o f  damage, 
burrs, etc. Should it be necessary to reface the cover, 
take great care to remove the minimum amount of metal, 
otherwise the detent spring may hecome coil bound. 
Should this condition accur, a steel washer, Part No. 
9067241 must be fitted between the existing sealing 
washer and the head of the plug. Coat the steel washer on 
both sides with Hylomar jointing compound. 

Replace the detent ball and spring and tighten the plug ta 
the specified torque figure. 

Clutch shaft: oil seal 

Atways renew ail seal, as the face may be worn, even if it 
1s not obvlaus. Remove and check shaft: for damage ta 
sealing areas. If damaged, the shaft must be replaced, 
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Differential hnge nut and oil seal , 

First try tightening flange nut to correct torque, Change 
oil seal. Check flange sealing face for damage, and renew 
flange If suspect. If oil is leaking past the nut, h e c k  the 
depth of the counterbore at the flange chamfer. If 
deeper than 440 in. (4-0 mm.) the flange may be trapped 
between the differential cage and the nut, instead of 
between the differential shaft sho,ulder and the nut, and 
the oil will seep out. Change the flange for one wi th  a 
shallower counterbore., Always replace the nut and seal 
flange chamfer and nut face wi th  Hylomar. T jgh tm nuts 
to correct torque. 

Remove the inspectftln cover and "0" ring and examine 
the Hypoid casing for burrs. or foreign matter. When 
refitting cover a new "0" ring Part No. 9107039 should 
be used. 

Inner and outer screwed sleeve 

Remwe diikrential shaft flanges, inspection cover, and 
split the hypoid casing. Remove crown wheel and pinion 

, together with the screwed deeves. Replace the inner 
screwed sleeve o i l  seal. Examhe the differential shafts In 
the oi l  seal beating area. If damaged, replace the shaft. 
Fit replacement "0" rings between the inner and outer 
sleeves. F i t  a replacement clutch all seal. 

Prior to reassembly, coat the hypoid casing faces with 
Hybrnar jointing compound, and ensure that the outer 
sleeve casing area is adequately covered. 

When fitting the differential shaft flanges, carefully coat 
the inner cone seating with Hylomar jointing compound, 
taklng care not ta get the mnpound on the o i l  seal facer. 

Torque all nuts to  the correct figure. 

General  

Whi le the transaxle is separated from the engine, the 
opportunity should be taken to examine the Bolts 
securing the flywheel to the crankshaft, and the ptug at 
the end a f the  oi l  gallery (behind the flywheel]. Oil leaks 
from. both these sources, can be dealt wi th by sealing the 
threads wi th  Wellseal jointing compound. 

GEAR CHANGE 

Detent tube loose, or incorrectly arsem bled. Change 
rear cover. Check that the rube in the new cover pro- 
trudes approximately 415 in. (~38 rnm.) into the counter- 
bore. This may be ascertained by slghting through the 
selector shaft bore, and seelng that the end of the tube is 
nearly level wlth the bottom face of the main part of the 
bore, but not above it. Check tightness of bolt  securing 
gear change flexible coupling to selector shaft. 

Check that the crow pin in the gear lever ball 1s nbt bff. 
centre. 

Sticky across gate 

Interlock plate too thick, or bass in end cover too shallow. 
Loosen off end cover nuts. IF gearchange now free, then 
either of these conditions apply. Measure the irrrerfack 
plate, and if any paG is, ,2495 in. (6.33 mm.) o r  more, it Is 
too thick, and must be changed for on& below this limit, 

, . 

. . 
Ifthe In te rb tk  plate i s  below this limit, then the end cover 
is at fault and must be changed. If still no cure, the "0" 
ring groove in the main selector shaft may be to? shal[ow. 
Remove the "0" rlng and recheck. If a cure is  effected, 
change the selector. Check also for a bent selector shaft, 

1 SC gear bad k 

Heavy pressure required t o  engage 1st gear while moving, 
but engagement easy when stopped. Examine 'lst gear 
and baulk ring, change if suspect, but in any case, stone 
the rear edge of the gear synchro cone as shown in the 
illustration (Flg. 59). Check for worn baulk rings. Lightly 
lap the baulk ring on to the gear cone. With the b~ulk 
ring pressed on to gear cone, there should exist a mini- 
mum of gap d-025 in. (-63 mm.) between the baulk ring 
and the face of the gear. If less than this, the baulk ring 
i s  worn o r  oversize and muse be changed. 

This check applies to all the baulk rings in the box. 
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Replace the offending driven gear, bush, synchro hub] 
sleeve assembly including Woodruff key i f  3rdj4th gear 
and selector fork assembly, with new parts. 

If 3rd/4th gear, check also for  hub being a sloppy fit: on 
plnion shaft. I f  pinion shaft badly smred, or worn *0005 in. 
(*M2 mm.) or more on diameter, change crown wheel, 
dlfferentlal auput shaft, and Woodruff key. Checkthatthe 
detent mechanism in the gearbox mounrlng cover is 
saelsfactory. If the other selector fork assembly and 
synchro hub/sleeve assernb[y show signs of wear, replace 
these also. 

. ' 

No drive in  a l l  gears 

Muff coupl ing adrifklbroken 

Remove differential flanges and spring rings frmi screwed 
Fig. 59. Use stone {A] ta remave p a k  orcone rrt (8). sleeves, and shck off h e r  screwed ~Ieeves. Remove 

clutch housing and fit new oil seal. The muff coupling may 
have moved off the input shaft due to the citclip not 
seating correctly i n  the groove. The cause may be that the 

Difficult to engage Istpnd gears 
needle bearing-is nor fully home In the housing. Check 
this I f  clrcllp will not seat, and ad). ifabsoluteiy necessary 
is it pcrmisslble to support very solidly the reverse gear 
end 6th input shaft, and Ilghtly tap home the inner 

Very high engagement force, but if the lever is held away 
I,ewe the eedl a bearing. 

from the reverse stop, becomes easier. Replace interlock 
plate, reverse plunger and main selector. 

May also be caused by insufficient radial movement of 
clutch shaft. Screw the shaft fuIly home then slacken back 
a t  least one spline, W i t h  the muff coupling and circlip 

'Notchy' across gate fitted, the spigot end of the clutch shaft shouId have at 
least -10 In. (2-7 mm.) up and down mwament. 

Gear selector shaft and fork not  in correct relatlonshlp 
, , ' 

with milled slots. Change shaft and fork assembly. 
No drive in 3rd or 4th gears 

Check 3rd and 4th gears on I n p u t  shaft. Gearr may be 

Reverse plunger sticks in or reverse la tch t o o  hard rotating On shaft. Change Input shaft- 

Bore in  casingtoo rough, plunger has sharp edges. Plunger 
may be undersize, or  profile distorted. Polish bore, check much travel across gate 
diameter of plunger against others in stock If not 
distorted. Replace if necessary. Interlock plate too thin. Check for control shaft coupling failing in torsion, or  
Check against others in  stock and replace with one at  clamp slipping on selector. Tighten pinch bolt o r  replace 
least ,001 in ,  (425 mm.) thicker. coupling as necessary. 
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bifflcult selection, all gears 

Check that the rear bearing of the.gearchange tube is  
clean and greased, and the shaft Is free in the nylon bush. 
If satisfactory check selector shaft fo r  bindtng against the 
side d the casing bore. If selector Is binding dean rust 
from selector shaft, remave rear cover, and bore out  the 
seven stud holes to 23/64 in. (9.1 mm.) to permit better 
alignment of the cover t o  shaft. Check shaft for truth. 
Renew "0" ring. Coat all mating'faces with Hylornar 
jolnting compound. If s t i l l  not satisfactory check for 
oversize synchro dog teeth, tight synchro h u b  and 
sleeves, burrs on components or incorrectly assembled 
derent tube. Replace defective parts. 

Difficult selection, 1 s t  gear 

Check 1st gear dog teeth, if burred-replace 1 s t  gear. 
Remove the top edge of the cone by stoning carefully ail 
the way round (See Fig. 59). This must be done whether 
a new gear o r  the etd gear is used. 

No gear obtainable 

Check for bent selector, or seized bushes. Check for 
security of  selector fork on shaft. Detent baH may be 
lammed and/o'r detent tube moved. Replace defective 
parts. 

Rattle under light load 

May be clutch push rod rattle caused by lazy piston in the 
slave cylinder. When rattle occurs check push rod for 
looseness, and if loose change the slave cylinder. If 
satisfactory check ciutch far txccssivc run our. Max. 
permlsslble run-out 4325 in. (-63 mm.) on thrust pad face. 
If excessive replace clutch assembly. 

May also be muR,coupllng rattle. Check for eccentric stud 
holes in clutch and input shafts, Slide back muff and l ine 
up shafts to rninirnise eccentricity. Check for rnuF 
circlip adrift. 

In both these cases refer to the instrualons under the. 
heading "Muff coupling adriftlbroken" with particular 
attention t o  t h e  last two paragraphs. 

Seizure 

If any bushes are setred, check for law oll le~el, and dl 
diseolovration, (See first' paragraph under '&OIL. 
tEAKS'7. If satisfactory, check fol- shallow keyway in 
differential output shaft, by ensuring that the hub is able 
t o  pass freely aver the key, when in position on the shaft. 
If the hub Ruls the key, then the keyway is too shallow, 
and the shaft must be changed. 

May be caused by the bushes not being clamped during 
assembly, due to oversize chamfers in synchro hubs, 
4th speed and prelaad washers. Replace all damaged and 
suspect parts. 

This Iast item is most unlikely, but may be the answer t o  
an obscure seizure. 

End float on pinion and hypaid bearings 

Most [ikely caused by Faulty assembly. in the case of the 
pinion bearings. check preload washer chamfers, and also 
the radius on the corner of the preload washer corner on 
the shaft. Ensure that the preload washer is able to seat 
fully on the shoulder, and not be held ofF by a foul with 

' 

the corner radius. Hypoid bearing end float can be caused 
by sticky screwed sleeves giving a false 'nip' position, 

General notes 

h e r  rembving the combined engine and transaxle unit 
from the vehide, the greatest care must be exercised 
when dividing the two unirs. The transaxle must not be , 

ailawed to hang an t h e  primary shaft in the clutch centre , 

plate, otherwise the plate wil l  be damaged. ft is equally : 
important that the same care be taken during reassembly. , 

Remember that absolute cleanliness at all times i s  
essential, when urtdertakiag repalrs t o  this unlt. 

Check all new parts for cleanliness, remove any burrs or 
swarf which may be lodged in oil hales etc., and rernave 
all sharp edges from gears, synchro cones etc., by careful 
stoning. 

. - . I...'. . - " 
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THE VAN TRANSAXLE 

i The van transaxla part No. 7050733 may be identified by 
a band of dark blue paint on the gear case from the  top 
down to the level plug, This indicates that the transaxle 

i 1s fitted with specially hardened 

i Reverse pinion 71 04293 
I and Reverse idler gear 7104295. 

Fig. 60. Q.dentificotion ~f reverse idkr gear and pinion 

i These reverse gears may be Identified by the groove cut The harder idler gear and pinion rnay be used as replace- jl 
in each of the gears, See Fig. 60. These harder gears are menu. far earlier idler gear and pinion if replaced as a 
used with reverse gear part No. 7104091: which is NOT pair, but the earlier parts MUST NOT BE USED in a van 

i to the same harder specification and so carries no groove. transaxle. 
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ADDITIONAL INFORMAT16N 

Interference fit differential shaft flanges 

With this type of flangejshaft assembly, t he  inner circlip 
is deleted. 
Identification is by paint an the clinch nut, but In later 
production the clinch nut is deleted, and the end of the 
shaft is level with t h ~  face of the flange. 
Once fitted together, the flange is not detachable from 
rhe  shaft and will, therehe,  be serviced as a complete 
assem My.  
Far those fitted .with a clinch nut, it wit1 not be necessary 
to remove the  clinch nut for any reason whatever. 
The assembly is interchangeable with all existing units, 
and will replace the older type In service. 

NOTE. Ta prevent the flangelshaft assembly being 
pulled, or falling from the unit if the rubber couplings 
are disconnected or the unit is removed from the car for 
any reason it is important that a Transaxle fitted with 
interference type flanges MUST have the flanges wlred 
to the casing. 
The instructims given on Page 32 of this Section for the 
bypoid flange oil seals must be strictly adhered to ,  
but to remove the flangejshaft assembfy, i t  is only 
necessary to withdraw i t  from the casing. 
Ic must be further noted that during re-building, the 
hypoid oil seals in the inner screwed sleeves MUST be 
fitted last, after all adjustments are made, constant 
removal and refitting d the differential shafts during 
these operations could damage the oil seal faces. 

1 DIFFERENTIAL FLANGE SHAFT ASRMBLY 
2: scmvm SLEEVE AssLmxY 

. 3. BEARlNG 
4. DIFFERENTIAL GEARS AND CROSS PIN ASSEMBLY 

Fig. 111, Exploded view of drive flmgelshaft assembly 



ROQTES MANUAL WSM.141 

' Page 42 Section E (Transaxle) 

1. PIFFERENTIAL FLANGE/SHAFT ASSEMBLY 
2. 0' RING 
3. OUTER'SCREWED SLEEVE 
4. BEARING 
5. DlFFERENTlAL GEhRS 
6. DIFFERENTIAL CRaBS PIN 

7. LOCKING PIN 
8. DIFFERENTIAL CASING 
9. OIL SEAL 

ID.  '0' RING 

Fig. 62. Sectional view of drive flongelshoft ossernbly 
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FRONT SUSPENSION 
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FRONT SUSPENSION 

, . , , , , 

DESCRIPTION (See Rg. 1) 
MAINTENANCE . . 

The front suspension is of the  coil spring and wlshbone . . 
type with king pin mounted stub axles to form a swing ~aintenanc$ checks will be required at regular interGaia 
axle with parallel steering. as given in the "Owner's Handbook" or "Owner's 

T h e  inner ends of the wishbones have pressed In metal Service Book" and will include the folldwirig: 

Road shocks are absorbed by coil sprlngs which are con- 
trolled by telescopic shock absorbers situated inside the 
coil springs and located between brackets in the front 
wheel arches and on the outer end of the wlshboner; 
adjacent ra the hub and king pin assemblies. 

The camber, castor and king pin Inclination angles are all 
buik in and no adjustment i s  needed o r  provided. Front 
wheel alignment is set by ADJUSTING THE LENGTH 
OF THE RIGHT HAND TRACK ROB of the steering 
unit. 

The steering unit Is mounted on the front section of the 
rear support bracket 

pivots, suspension brackets, king pin carriers and 
shock abmrber mountings. 

ii+ Checking the alignment of the crack rod ball 
sockets and the tapered ball plns. 

jii .  Checking front h u b  endfloat. 

iv. Checking front wheel alignment. 

v. Lubricating stub axle king pins. 

vl. Repacking Front hub bearings wleh grease. 

vii. Checking the rubber bushes of the shock absorbers 
and wlshbone pivots for damage and deterioration. 
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STEERING ALlGNMENT SETTINGS ' AND 
OPERATiONS 

The following paragraphs give instructions for c'heckikg 
and correaing front wheel allgnrnent {toe-in) fdloweb 
by checking camber, castor and king pin inchnation angles. 

To avoid inaccuracies the car i s  not weighted down to the 
static laden height bur. lifted up ontp gap gauges to  a 
particular helght as described under "Preparations of the 
Car". 

TOOLS AND APPLIANCES 

There are many types of tools for checking the f r h  
suspension but in every instance it ts important that the 
manufacturers' i nstruct i~ns  are carefully observed. 

The folbwing tools wit1 be required : 

I. Front Wheel Alignment Gauge. 

it. Camber,, Castar and Klng Pin Inclination Gauges 
including front wheel twi table  gauges and rear wheel 
ramps. 

REGARDLESS OF THE TYPE OF TOOL USED IT IS 
IMPERATIVE TO OBSERVE THE INSTRUCTIONS GWEN 
UNDER "PREPARATION OF THE CAR". 

GAP GAUGES 

Front: 11-00 in. (27.9 cm.) I off. Cars and Van. 

Rear: 10.30 in, (26-2 crn.) 2 off. Cars only. 

Rear: 1 1-50 in. (29.2 cm.) 2 off. Van only, 

When the tar is mounted on turntable gauges and 
wooden ramps, the thickness of these must be added 
ta the above dimensions. 

The gap gauges can be made localiy from a 2 in. x'3 in. 
(50x76 rnrn.) wooden batten and cut squarely to the 
dimension required; they should be labelled whether 
their use is with or without the turntable gauges and 
wooden ramps. 

The 2 in. (50 mm.) wide section on the upper end af 
the  front gap gauge is reduced to+ In. (12.7 mm.) wide 
by a downward and inclined saw cut. Thus, the gap 
gauge will fit accurately within rhe swaged recrlon of 
the front suspension wishbones beneath the pivot 
bolts. 

The 3 in, (76 mm.) wide section on the upper end of 
each af t h e  two rear gap gauges, i s  reduced to 1-0 in. 
(25 mm.) wide by a downward a ~ d  inclined saw cut. 
Thus, each gap gauge will fit accurately beneath the 
suspension arm and within the bracket on the rear 
crossmember. 

The front gap gauge is positioned beneath the front 
or rear pivot bolts in the inner ends of the fr0n.t 
suspanslan wishbones. 

The rear gap gauges are positioned one beneath each 
outer pivot bolt in the two rear suspension arms 
and within the pivat bolt brackets attached to the 
rear crossmember. 

PREPARATION OF THE CAR 

The car must be standing on perfectly level ground or 
shop floor. 
The tyres must have the same amount of wear and be 
inflated t o  the normal running pressures. 
The front hub bearings musr have the correct amount 
of end float, see under "Front Suspension-General 
Dam Seaion". 

The front wheels must be checked for "run-out", 
see under "Checking Wheel and 7y-e Run-Our- 
Wheels and Tyrcs, Section t". Depending on the  
type of checking gauge in use, the points of maximum 
"run-out" are positioned SO they are clear of the 
contact points of the checking gauge, 

Keep the front wheels in the straight ahead position 
and gently roll the car forward until the front wheek 
are on the turntable gauges and the rear wheels on 
the wooden ramps, the Iattcr will keep the car in a 
level plane. Stop the car without the application of 
rhe brakes-sa the free condition of the turntable 
gauges is not disturbed. 
Lock alt four wheels by blocking the brake foot pedal 
in the down position. 

Llft u p  the front. of the car approximately 'I in. 
(25 mm.) and position the frant gap gauge beneath 
the pivot bolts in the front or rear inner ends ofthe 
two wishbones so i t  is equi-dis.tanr: under the end of 
each wishbone. 

Lift up each rear corner of the car approximately 1 In. 
(25 mm.) and position the rear gap gauges (upper 
cue-away secrkm towards the rear of the car), ane 
beneath each outer pivot bolt in the rear suspension 
arms and between the forks of t h ~  pivot bo!t brackets 
attached to the rear trmsmember, 
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CAMBER ANGLE 

Camber angle is the angle of inclination of the front wheel 
from the: verrlca! when viewed from the front. Outward 
inclination at the top of t h e  wheel i s  termed "positive" 
while inwal-d inclination is termed "negative". 

The camber angle is built into the frant suspension and 
cannot be adjvsted but: must be checked in the event of 
accident damage to ensure the angle is within the specified 
figure. 

When the camber angle is outside ,the specified llmits, t he  
front suspension assemhly must be dismantled and each 
detail examined for wear and accidental damage. 

Fig. 2. The adjustable right-h~nd track rod 

0. CENTRE PlfCE 
To check 

3. Prepare the car, see under "Preparation of Car", 
Ta check and adjust (See Fig. 2) 

2. Apply a suitable camber. angle checking gauge to  the 
wall of the tyre and check the  camber angle, taklng care I, Ensure that the front tyres have the same amount of 
ta fc~llow the mmufacturer's instructions avoiding any wear, are Inflated to che fully loaded pressure; the 
front wheel run-out which should be positioned front wheels have attained their normal runnlng : 
horizontally and the buige In the q r a  above i t s  point attitude, they are in the straight ahead position and the 
of contact with the ground. Note the gauge reading. car is standing on a perfectly lavel floor. 

3. Carry our. the same procedure wlth the opposite front 
wheel and make a note of the camber angle. 2. Check the front wheel alignment (toe-in) wlch a 

suitable gauge following the manufacturer's Instruc- 
tions and-avoiding any tyre run-out which should be 

4. If the camber angler are Incorrect. ihe froni suspension parioned venicaI'y. 
. . 

must be dismantled and each detail examined for wear 
and accidental damage. 

3. If the alignment i s  found to be incorrect, slacken the 
locknuts on the right hand track rod while holding the 

FRONT WHEEL ALIGNMENT (TOE-iff) centre piece steady. 

Front wheel alignment i s  the setting of the front wheels so 
that the distance between the front of the wheels i s  less 

4. Rotate the centre plece in the appropriate dlreetion 
until the correct alignment: 1s obtained, 

than that at the rear. 

The correct wheel alignment (toe-in) 1% given in the 5. Leek the centre plcae with the l a c k n ~ t ~  ensuring the .' 

"General Data Section": right hand ball pln is centrally disposed in i t s  socket. 



1st re-Issue ROOTES MANUAL WSM.141 

Page 6 . . Saction F (Front Suspension) 

CASTOR ANGLE KING P I N  INCLINATION 

Castor angle is the angle of Inclination of the king pin 
centre line from the vertical when viewed from the side. 
Rearward inclination at: the top from the centre line i s  
termed "positive" while forward Inclination is termed 
"negative". 

The castor angle i s  built into the frant suspension and 
cannot be adjusted but must be checked in the event of 
accidental damage to  ensure. the angle is within the 
specified figure. 

King pln inclhation i s  the angle the king pin centre line 
Is inclined inward from the vcrtlcal when viewed From 
the front. 

The king pin Inclination angle is bulk Into the front ruspen- 
sion and cannot be adjusted. lr: remains correa providing 
the camber angle i s  correct but must be checked in the 
went of accidental damage to ensure the angle i s  within 
the specified figure, The relationship between the king 
pin inclination and camber angles issuch that  the king pin 
inclination angle will alter as the camber angle alters. 
The check i s  carried out in conjunctjon with camberand 
castor angle checks. 

!When the castor angle is  outside the specified limits, When the king pin inclination angle is  outside the 
' the front suspension assembly must be dismantled and specified figure, the front suspension assembly must be 
each detail examined for wear and accidental damage. dismantled and each detail examined for wear and 

accidental damage. 

Prepare the car. See under "Preparation of Car". 

Roll the car forward, the front wheels onto turntable 
gauges and the rear wheels onto blocks o r  ramps of the 
same thickness as the turntabIe gauges. k is important 
that the front wheels remain in the normal running 
attitude and the car is kept level while it Is standing 
on the turotable gauges ; apply the handbrake. 

Apply a suitable castor angle checking gauge t o  the 
wall of the tyre and check the castor angle, taking cars 
t o  follow the manufacturer's instructions, avoiding 
any front wheel "run-out" which should be positioned 
horizontally and thc bulge in the tyre above i t s  point 
o f  contact with the ground. Note the gauge reading. 

Ta check 

I. Check the camber angle, see under "Camber Angle- 
To check", i f  this angle is found t o  be incorrect the 
Ront suspension must be dismantled and each detail 
examined for wear and accidental damage. 

2. When the camber angle is correct apply a suitable 
king pin inclination checklng gauge t o  the wall of the 
ryre and check the king pin inclination angle, taking 
caw to folfowthe manufacturer's insrructians,avoiding 
any front wheel ''run-out'' which should be positioned 
horizontally and the bulge in the tyre above its point 
of contact with the ground. Note the gauge readlng. 

3. Carry out the same procedure with the opposite front , 

wheel and rnakea note of the king pin inclination angle. 

4. If the king pin inclination angle is incorrect, the ! 
front suspension must be dismantled and each detail 
examined for wear and accldental damage. 

Carry out the same procedure with the opposite front 
wheel and m a h  a note of the castor angle. 

ACKERMAN ANGLES (Toe-out on turns) 

If the  castor angles are Tncorrea, the front suspension The steering of the car i s  parallel and therefore 
most be dismantled and each detail examined for wear ACKERMAN ANGLES DQ NOT EXIST and na useful 
and accidental damage. purpose is sewed by checking. 
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Fig. 3, The front suspension usr&mbty removed from the car 

FRONT SUSPENSION ASSEMBLY 

To remove and refit (See Fig. 3) 

j. Apply the handbrake, jack up the front of the car and 
SUPPORT ON STANDS POSITIONED UNDER 
THE OUTSIDE FLOOR RIB AND APPROXIMATELY 
2 TO 3 FEET (006 TO 0.9 METRES) BEHIND THE 
FRONT WHEEL ARCH. 

2. Remove both front wheels. 

6. Detach the front arid rear support: brackets from 
the floor assembly by withdrawing four bolts and 
washers from the front bracket, four boltsand washers 
from the Roor inside the car after the floor covering 
has been rolled back and tower the brackets down 
by withdrawhg four'bolrs and washers from the; 
front edge of the rear bracket beneath she car. 

7. Take the weight of the suspension assembly using a 
trolley jack and A STOUT PLANK OF WOOD, 
positioning the latter t-ransversery under the two 
wishbones and so the jack pad is cowards rear edge 
of the plank of woad. 

3. Disconnect the rigid hydraulic brake pipe from the 
flexlble hose mounted in a bracket beneath the front *, Detach two ends of the absorbers 

arch and detach the from '" from the brackm on rhe top fm of the wishbones , .  
bracket; see "Brakes, Section K". . . .. 

by removing two nuts, bolts and washers. . . . .. 
. . . . 

4. Identify che lower end ~f the  Inner steering column 
to the spllned pinion of the steering unit to facilitate ?+ Lower the  suspension zsembiy dawn,  e ~ i n g  
refitting; remove the pinch bolt and detach the speedometer cable through the right ha~d side of the , 

column by liftlng up the steerhg whee! approxl- rear bracket and remove the suspension assembly 
rnately 2 in,  (50 mm). f rom beneath t h e  car on the trolley jack. 

5.  Withdraw the speedometer cable from the inside 
face d the left hand stub axk by withdrawtng a $0. The two front springs and shock absorbers can be 
screw and Forked plate, taking care to cdlect: the removed from the wheel arch brackets by detaching 
rubber washer paitioned between the metal end OF the upper rnountlrrgs of the shock absorbers and 
the outer casing and the stub axle. See Fjg. 5. controlling the expansion of the spring. 



ROOTES MANUAL WSM.1II 

Page 5 Section F (Frank Suspension) 

Fig. 4. Expkded view of pont susPsnsion wishbones and brackets 

A. FRONT BRACKET 

B. PIVOT BOLTS 

C. METAL AND RUBBER BONDED BUSHES 

D. SPECIAL LOCKING NUT4 

E WISHBONE 

F. REAR BRACKET 
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11, Refitting Is the reverse of the removal sequence but 
particular attention must be given to the fo1lowlng:- 

r. THE FORWARD EDGE OFTHE REARSUPPORT 
BRACKET IS ATTACHED TO THE FLOOR 
ASSEMBLY FIRST. fo!lowed by the rear edge 
fram inside the car and then the front: suppow 
bracket; the  bolt hdes in the latter are elongated 
to accommodate any build up of manufacturing 
tderances. 

ii. 

i i i .  

iv. 

THE RUBBER WASHER ON THE END OF 
THE SPEEDOMETER OUTER CASING IS NOT 
OMITTED. 

The hydraulic system i5 bled of air see "'Brakes, 
Section K". 

The n u t s  and bolts which secure the wishbones to 
t h e  front and rear support brackets and the shock 
absorbers to the outer ends of the wishbones are 
fully tightened only when the weight of ttha car 

is on the roadwhee[s. 

To dismantle and reassemble (See Fig, 4) 

1. Detach the outer ends of the two crack rods from 
the steering levers by removing a nut from each ball 
pin and using a suitable extractor, RG284. 

2.. Remove the steering rack unit from the tear support 
bracket by removing four nuts and washers, two 
relnforcing plates and bridge pieces from the two 
"1J b01,es"; collect two more bridge pieces from 
beneath the  rack unit and withdraw the two ''U" 
bolts from the support bracket. 

Withdraw the hub and king pin assernbiles from the 
outer ends of the wishbones by removing two nuts, 
bolts and washers each and drifting the king pin 
carriers out of the wishbone pressing$. 

Lkt&h..che. two wishbones from the front and ?car 
support brackets by removing two nuts and bolts 
each, see under "Inner Wjshbone Attachment". 

. . 

Reassembly i s  the reverse of the dismantling sequence 
but particular attention must be given to the follow- 
ing:- 

i. The rear suppart bracket is offered up so the edge 
havtng the weld-nuts is towards the rear and the 
heads of the wishbone pivat balrs are also to- 
wards the rear. 

ii, THE NUTS OF THE FOUR WISHBONE 
PIVOT BOLTS ARE IF NECESSARY RENEWED 
see under "Inner Wishbone Atcacbment" and 
THEY ARE FULLY TIGHTENED ONLY WHEN 
THE WEIGHT OF THE CAR IS ON THE ROAD- 
WHEELS. 

iii. The hub and king pin assemblies are fitted to the 
wishbones scr .the steering arms point forwards. , 

iv. The steering rack unit Is fitted to the froit af the 
rear support bracket but the "U" bolts are left 
slack until the steering column has been secured m ' 

the spllned shaft. 
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Fig. 5. Speedometer drive to  lap-hand front wheel 

A, RETAINING BOLT 

B. FORKED PLATE WITH RUBBER WASHER BENEATH 

SPEEDOMETER DRIVE  (See Flgr. 5 8r 6) 

The' speedometer drive i s  taken off the left-hand front 
wheel. The inner cabh of the  flexible speedometer drive 
Is fed through the hollow centre of the stub axle and 
connects with a cam fitted beneath the hub dust cap. A 
peg pressed into the dust cap compl~tes the drive, thlrs 
the inner cable of the flexible speedometer drive rotates 
with the hub. 

The outer cable ofthe flexible speedometer drive abuts to 
the  inside face of the stub axle. 

To 

1. 

2. 

. ' :  
. .... ..,. i .,,:. 

I . ' . . .  . 
~ I : . ...: , . . 

......<, .-.I. , .*. 

remove and refit 

Prisa off the nave plate and hub dust cap from the 
left hand front wheel and withdraw the speedometer 
cam from the centre d the stub axle. 

Detach the outer cable from the lnslde face of the 
stub axle by withdrawing a screw and a forked plate, 
taking care to collect the rubber washer posirloned 
?tween the metal end of the outer casing and the 
r h b  axle. 

Fig. 6. Speedometer drhs in Icft-hand front hub 

A. PEG IN I4UB Dun CAP 

6. SPEEDOMETER CAM 

Refitting is the reverse of the removal sequence, but 
particular attention must be given to  the fo1low~ng:- 

Should the speedometer drivlng peg in t h e  left-hand hub 
dust cap become loosei a new replacement must be fitted 
after closing the hole in the dust cap slightly wlrh light 
blows of a round nosed hammer. 

H U B  ASSEMBLY 

remove and refit (See Fig. 7) 

Apply the handbrake, jack up the front of the car and 
re inow the appropriate front wheel. 

Remove the brake drum by slackening off all brake 
shoe adjustment and withdrawing a countersunk 
screw. 

Prise off the hub dust cap and in the instance of the 
left hand front wheel withdraw the speedometer cam 
from the  centre of the  stub axle. 

Rcled~e the  tabwasher and rernave the  locknut 
followed by the tab-washer, the adjusting nut end 
"D" washer from the  stub axle. 
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5. Pull the hub off the stub axle and remove the inner 
cone of the k e r  taper bearing; the inner cone of the 
inner taper bearing can be removed by prising out 
the grease seal. The outer races of both taper 
bearings can be drifted out of the hub shell as 
necessary. When the  grease seal has worn a groove 
in the stub axle distance piece, the latter must be 
chiselled off and a replacement pressed on. 

6. Refitting i s  the reverse of the removal sequence but 
partkular attention must be given t o  the following:- 

i. Pack the hub and inner cone assemblies with 
grease of the correct g rde ,  see "Section P". 
The amount required is one cap-full distributed 
evenly within the hub shell. 

11 
. .. 

THE H U B  DUST CAP WHEN FITTED DOES NOT 6897 
. . CONTAl N GREASE. 

Fig. 7* Sectional view of {rant hub shawing cosr i t  IevJ d&a*r 
li. The hub endfloat Is set as described under "Front 

Hub Adjustment". 
4. Apply a torque wrench to the adjusting nut, spin the 

front wheel and tighten the adjusting nut rlrnuC 
iii, Ensure the speedometer cam h nor omitted and tsneously to a torque loading of 44 Ibs ft. (0-6 kgm) j 

the hub dust cap havlng a small peg in i t s  inside 
face Is  fitted to the left hand front wheel. 5. Slacken off the adjusting nut, two and a half t o  three .. 

flats and spin the front wheel, remove torque wrench. 

FRONT H U B  ADJUSTMENT 

It is essential that the end-float of the front hub bearings 
is correct. To obtain the correct condition, the bllowlng 
procedure must be observed. THIS IS LMPORTANT. 

When the hub is being reassembled only the Instruetiens 
given in the centre paragraphs need be followed. 

j. Apply the  handbrake and jack up the front of  the tar 
untiI the front wheel i s  clear o f  the ground, 

2. Remove the nave plate and hub dust cap. 

3. Release the tabwasher and remove the lock-nut 
from the stub axle fallowed by the tab-washer. 

6. Fit the tabwasher to the  stub axle followed by the 
locknut and tighten the locknut ti, the torque given 
in the  "General Data Section". 

7. Check the endfloat with a dial test indicator when, if 
new bearings have been fitted, ic will correspond with 
the endfloat given In the "General Data Section". 
IF THIS CHECK IS MADE BEFORE THE LOCKNUT 
IS TIGHTENED A FALSE READING WILL BE 
OBTAINED. 

8. When the hub endfloat isoutside the figures given, 
the adjusting nut must be reset, the locknut tightened 
and the endfloat again checked with the dial test 
Indicator. 

9. Refit the hub dust cap to the hub. DO NOT FILL 
THE HUB DUST CAP WITH GREASE. 

10. Refit the nave plate, and lower the car ta the grausund. 
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Fig, 8. Exploded view of frwt  rprlng and shock-absorber assembly 

A. LOCKNUT 

6. NUT 

C. CUPWASHER 

D, RUBBER BUSH F l q E P  &BoVE WHEEL I ARCH BRACKET 
E. CUP WASHER 

'' FITTED BELOW WHEEL 
G. CUP WASHER 1 BRACKET 

H. SHOCK ABSORBER 

I. COLLETS POSlTtONING LOWER SPRING SEAT 

1. LOWER SECURING DETAILS 

K. FRONT SPRING 

L. LOWER SPRING SEAT 
, . . . 

M. UPPER SPRING 5EAT 

FRONT SPRlNG AND SHOCK ABSORBERS 

The low perlodicky coil springs, @red to the front sus- 
pension have two square ground ends and therefore they 
can be fitted either way up. 

Damping action is provided by telescoplc type shock 
absorbers fitted centrally within the coil springs. 

The upper ends of the shock absorbers are attached to  
brackees, one under each wheel arch and the upper ends 
of the coil springs abut to the underside of the same 
wheel arch bracket. 

The lower ends of the eoll springs are accommodated In 
spring pans located on each shock absorber body by spllt 
collets while the lower ends of the shock absorbers are 
attached to  brackets welded on the wishbones. 

To reduce the transmlsslon of road surface noises, rubber 
bushes are fitted between the wheel arch brackets and 
the upper ends of the front-springs and also at the upper 
and lower ends of the shock absorbers. 

To check fmnt spring height 

Full detalls of the loadings and [engths for checking the 
front springs on a test rig are given in the "General Data 
Section ". 

A check with the front springs in position can be made by 
loadingthe car to the statlc laden condition and measuring 
the helght of the wishbone pivot bolts above the ground. i 
See Principal underframe dimensions in Section 0. 

To remove and reftt (See Flg. 8) 

I. Apply the handbrake, jack up die front of the car and 
remove the appropriate front wheet. 

2. Support the wishbone from below and detach the 
upper end of the shock absorber from the wheel arch 

, bracket by removing a locknut. o secmd nut. rubber 
bush and rwo cup washers. 
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3. Remove the front spring and shock absorber complete 
from the wlshbone brzcket by re rndng the nut, bolt 
and washer, then lowering the lack t o  control the 
expansion of the spring. 

4. Lift the front spring and upper spring seat upward OK 
the top of the shock absorber body. Rake the lower 
spring seat. Remove the two split coliets and with- 
draw the lower spring seat from the lower end of 
the shock absorber. 

.. . . . .:. 

5. Refitting is the reverse of the r . emaval sequence but 
attention should be given t o  the following: 

i. The lower spring seat is fed on the bwer  end of 
the shock absorber, lip side first. 

ii. The spli t  collets are fitted in the circular groove 
of the shock absorber body so the shallowsrtapcr 
is towards the spring seat. A smear of grease wilL 
facilitate assembly. 

iii. The upper spring seat is fitted so the metal face 
is towards the spring. 

iv, The lower shock absorber bolt is not fully 
tightened until the weight of the car i s  on the 
road wheels. 

Testing by hand 

When there is any question of the suspension not being 
adequately damped, other factors together with the shock 
absorbers should be considered, these are: front springs 
and v r e  pressures. 

. . . . 

If 'a shock' absbrber does not function satisfactory, an 
indication of i t s  condition can be obtained by carrying 
out the following check:- 

. . .  . .. . 
. . 

. . , .  . . . . 
. . . . 

I. Rerriave the shock absorber from the car, see 'under 
"FRONT SPRlNG AND SHOCK ABSORBER-TI, 
remove and refit". Position vertically in a vice by 
gripping the eye end between two pieces of wood. 

2. Grip the piston rod at the upper end of the shock 
absorber firmly with the hands and move the rod up 
and down. The presence d air i s  usually indicated by 
a lack of resistance or a "springy" feel at the 
beginning of the stroke. If this is apparent, the shock 
absorber should be left in the vertical position for a 
few minutes t o  allow the air bubbles to collect at  the 
top of the pressure chamber. 

3. A few short strokes from the fully compressed 
positian followed by a few slow full strokes should 
remove all air from the pressure chamber. 

Moderate and even resistance throughout the aut- 
ward and inward strokes should be felt after expelling 
the air. If, the resistance is slight or erratic and free 
movement cannot be eliminated, then the  shock - ,  .'. . .  . . . . .  
absorber should be renewed. 

. . .  .., . 

It is difFicult t o  form an adequate opinion of the true 
operational condition ofa shock absorber by hand testing. 
The slow speed of the hand test only partially operates 
the "bleed" setting within the shack absarber and 2s a 
large part of the front spring control depends on the 
high pressure o r  high speed setting which can only 
operate while the shock absorber is in service. A new 
shock absorber may appear t o  be weak when operated 
by hand, but this should not always be taken as evidence 
of a fau It. 
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Fig. 9. Method of removing h d  and king pin ossembly from 
outer end of wishbone 

: . . HUB AM'D KING PIN ASSEMBLY 

Ta remove and refit (see Flg. 9) 

I. Apply the haridbrake, jack up the front of the car and 
. remove the appropriate front wheel. 

, . ,  , ,  , , , '... 
, . , . 

:':: i '  . 'ij,'T)isconnect the rigid hydradk brake pipe from the 
. . . I .  

i:- ... . flexible hose mounted in the bracket beneath the 
. front wheel arch and detach the flexible hose from 

, , -, 
- , ,  the bracket. See "Brakes, Section K". 

3. betach the lower end of the shock absorber from the 
bi-acket on the top face o f  the wishbone by removing 
a nut, bolt and washer. 

, 4. In  the instance of the left-hand hub and king pin 
assembly, withdraw the speedometer cable frorn the 
Inslde face of the stub axle by rsmovlng a screw and 
forked plate, taking care to  collect the rubber washer 
positioned between the metal end of the outer casing 
and stub axle. 

Detach the outer end of the track rod from the  
steering lever by rernovlng a nut frorn the ball pin 
and ushg a suitable extractor, RG284. 

Withdraw the hub and king pin assembly from the 
outer end of the wishbone by removing t w o  nuts. 
bolts and washers, drifting the king pin carrier out  
of the  wishbone pressing wi th  a brass drift. 

Refitting is the reverse of the removal sequence but 
particular attention must be given to the following: 

i. The rubber washer on the end ofthe speedometer 
outer casing is  not omitted. 

ii. The hydraulic system is bled of air, see "Brakes, 
Section K' '. 

iii. The front wheel alignment (toe-in) is checked. 
See under "Front Wheel Alignment '(Toe-In)- 
To Check and Adjust". 

KING PIN AND BUSHES 

The king pfn and bushes can be renewed wlthouz 
raniwing the brake back plate assembly from the car. 
In thls partfcular instortce the rigid and flexibIe pipes of 
the brake system are left undisturbed, thus there will be 
no  necessity to bleed the brake hydraulic system of air 
durlng the refitting sequence. 

To renew 

I .  Withdraw the hub assembly from the stLb axle, See 
--under 'iHub Assembly-To rernwe and refit'', but 
there is no necessity to remove the grease seaI or 
bearing from the hub shell. 

2. Support the wishbone from below. 

3. Remove the brake back plate from the stub axle by 
withdrawing three bolts, nuts and washers and 
SUSPEND NEARBY WITHOUT STRAINING THE 
FLEXIBLE WSE, 

4. Detach the outer end of  the track rod from the 
steering lever by removing a nut f rom the- ball pin 
and using a suitable extractor, using RG284. 

5. Remove the welch washers from the upperaid lower 
faces of the two stub axle bosses by collapslrig them 
inward w i th  light hammer and dr i f t  blows on their 
domed centres. 
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Fig. 10. Exploded view of king pin and stub axre 
, . . . 

, , ,  
A. KING PIN CARRIER F. STUB AXLE 

, . .  . . . , .  . . . ,, . .  . . ,  . . ,  , : : : ,  , .  

E. SMALL SEALING RING G. STEERING ARM AND LOCATING KM , . . .  . ' . . . .  , 

' . . .  ' C. COTTER PIN H. U R G E  SEALING RING , , . .,.  :.'. . . . .  
, .. . , , .  . 

D. KING PIN L. P.T.F.E. WASHER . , ,  , , . , ,  , ,  , , 
, . .  . , . .  . 

E. WELCH WASHER J. BEARING WASHER . . . . , -  :. 
L L U B R I C A T ; T ~ ~ .  . , 

I . .. 

= ,  . . 
i 6. Dr l f t  the cotter pin from the king pin carrler by :,:. 10, To avoid distorting the  two stub axle bosses w h e n  i. . 

removing the nut and washer and using a sof t  nose!:.. renewing the bushes abut their inner faces to the - 

drift. When dl f f lculy I s  expsrlenced, remove the.'',' press bed and press the worn bushes from t he  stub I . . 
carrier assembly from the wishbone and use a work- , axfa bosses indivldualiy using Churchlfl toof NO, j:, ' - 

. , i shop press. RG.385, see Fig. 71. . . . . 

' , :. 
7. Remove the  stub axle, large and small sealing rings, . , 

, , 
. . .  .. 

P.T.F.E. and Bearing washers from the king pin 
carrier out the king pin hm stub 11. Press the two new bushes i m o  each stub axle in -  j :  

axle and king pin carrier. See Para. 6. dividually using Churchill tool  No. RG.385 see Fig, i 
12 and when lubricitors are fitted, ensure that the i 

8, Wh'en necessary, ldentlfy and dr i f t  the steering arm . hole in the bush aligns ,.he lubriator tapping, ;. 
and key from the stub axle by removing a nut and refit the lubricators. IT IS IMPORTANT THAT THE i 
washer and using soft a nosed drift. BEARING SURFACE OF THE BUSHES IS NOT i 

9. When fitted; remove the iubricators from the stub DAMAGED and the breather holes in the stub axle 
axle bosses. basses are unobstructed. 
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12. Refitting is the reverse of the removal sequence but 
particular attention must be given t o  the following: 

i. Ensure that the king pin is free from burrs, 
lubricate the king pin, bushes and washers with 
Shell Spirax 140 E.P. Oil; f i t  the king pin s o  the 
cotter pin flat aligns wi th  the hole in the king pin 
carrier, i-e., shorter distance upwards. 

ii. Fit the  smaller sealing rings t o  the top  of the king 
pin carrier and the larger sealing ring t o  the 
bottom, a smear of grease wi l l  facilitate this 
operation, 

iii. Position the P.T.F.E. washer, darker face down- 
wards, above the bearing washer and fit both 
between the bottom boss of the stub axle and the 
king pin carrier, 

iv. Fit the cotter pin from the rear, drive home and 
secure with the nut  and washer, seal both ends 
wlth shellac. 

v. Refit the welch washers, see under "Welch 
Washers" and seal with shellac. 

vi. Refit the steering arms so they point forward and 
inward. 

vii. Check the front wheel alignment, see under 
"Front Wheel alignment (toe-in)-To check and 
adjust", 

Pressing in h e  klng p h  bush so its inner end btmmes Push 
h l d s  face of the lugs with RG385. Do nat disturb the 

P.T.F.E. surface of the bush 

WELCH WASHERS 

When refitting king pins t o  the stub axle it wi l l  be 
necessary t o  fit new welch washers (sealing discs) In the 
outer face of each stub axle boss. 

The welch washers should be expanded into position by 
striking the darned centre, raking care not to collapse it 
inwards. 

Stake the  stub axle boss in four places to provide ad&- i 
tional retention and seal with shellac. 

KING PIN BUSHES (See Figs. 11 and 12) 

THE KING PIN BUSHES ARE PRE-FINISHED AND 
HAVE A POLY TETRA FLUORO ETHYLENE (P.T.F.E.) 
BEARING SURFACE WHICH REQUIRES N O  LUBRI- 
CATION IN SERVICE, BUT SHOULD BE LUBRICATED 
WITH SHELL RETINAX "A" GREASE DURING 
REFln lN t  OR REASSEMBLY. 

IT IS IMPORTANT THAT THE BEARING SURFACE IS 
N O T  DISTURBED IN ANY WAY. WHEN REFITTING 
THE KING PIN, IT IS ESSENTIAL TO ENSURE THAT 
IT IS FREE FROM ALL BURRS. 

When the king pin bushes are being fitted, press them 
in so that the inner ends became flush with the inner 
faces of the two stub axle bosses. The use of the Churchill 
tool &. RG.385 Is strongly recommended. 

When lubricators are fitted, ensure that the hole in each 
bush aiigns with the lubricator tapping in each stub axle 
boss and the breather hoIe In the front of each boss is 
unobstructed. 
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WISHBONES 

The wishbones are fabricated from metal pressings welded 
together t o  form a hollow sectioned consrruaion, The 
king pin carr ier  of the steering knuckle, included in the 
hub and king pin assembly, i s  fitted in the hollow outer 
end. 

The pivot points at the inner ends of the wishbnes are 
spaced widely apart to  give maximum rigidity and to  
reduce the transmission of road surface noise metal and 
rubber banded bushes are pressed into each pivot. The 
centres d t h e  four pivot polnts are parallel to  the centre 
line of the car. thus a swlng axIe i s  formed. 

The wishbones are attached to two support brackets 
mounted across the centre of the car, while the outer 
ends are attached to the lower extremities of the front 
spring and shock absorber assemblies mounted in the 
front wheel arches, thus each complete independent front 
suspension unit i s  formed. 

remove and refit 

Remove the hub and king pin assembly but do not 
dtsconnect the rigid and flexible brake h~draulic 
pipes. See under "Hub and King Pin Assembly-To 
remove and refit". Stand the brake and hub assembly 
nearby without straining the flexible hose, 

Identify the lower end of the inner steering column 
to the splined pihian of the steering unit to facilitate 
refitting. Remove the pinch bolt and detach column 
by llfting up the steering wheel approximately 2in. 
(50 mm). 

Slacken off the two nuts securing the pivot ends of 
the wishbones to the front and rear support brackets. 

Detach the front and rear support brackets from the 
floor assembly by withdrawing four boits and washerr 
from the front bracket, four bolts and washers from 
the floor inside the car after the floor covering has 
been r d l d  back and lower the brackets down by 
withdrawing four bolts and washers from the front 
edge of the rear bracket beneath the car; 

Detach the wishbone from the fmnt and rear support 
brackets by removing two nuts and bolts. See under 
"Inner Wishbone Attachment ". 
Refitting is the reverse of the removal sequence, but 
particular attention must be given to the following: 

Fig. 13. Under view $hawing inner ends of wishbones, pivot, 
bdts and support brackets 

i, The nuts of the wishbone pivot bolts are renewed. 
See under "inner Wishbone Attachment", and 
these together with the lower shock absorber 
bait are nor fully tightened until the weight of 
the car is on the road-wheels. 

ii. The front wheel alignment (Toe-in) Is checked. , 

See under "Front Wheel Alignment (Toe-in)-- . 
To check and adjust". 

, . . . .  , , 
, , , , 

, , 

l N N E R  WISHBONE ATTACHMENT [See ~ g , . ' 1 3 )  

The nuts fitted to the plvot bolts a t  the inner ends of the 
~[shboner are a special locking type with nylon Inserts 
in their borfler. 

These nuts ran be re-used providing the threads and 
nylon inserts are in good condition and the inserts have 
not lost their tacking properties- 

The eRcCency of the lock can be checked by running the 
nuts on the bolts by hand and if in good condition, 
resistance to their travel along the thread wiIl be ex- 
perienced. When little or no resistance is evldent, they 
should be renewed. 

These nuts are only fully tightened w h l i  the weight of 
the car is on chc road-wheels. 
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Fig. 14. Pressing out the metal dnd rubber banded bush from the . 
wishbone into the supfion tubc using the smakr di~mtrer 

spigot of the RG386 tool Rg. 15. Presdng the metal and rubber bonded bush inio the 
wbhbqne using the smalkr diameter spigot af be RCB! tm l  

WlSHBONE BUSHES (See Figs. 14 and 15) 

To renew 

The metal and rubber bonded wishbone bushes are 
pressed into the ;wci pivots in each wishbone pressing 
so the centre metal bush is central within the wishbane 
pressing. They will only require renewing at very 

infrequent intervals and the use wf the special tool 
RG386 is strongly recommended. 

These bushes are pressed into t h e  wishbone with constant 
pressure so the travel of the bush is conrlnuous until the 
bush is central within its housing. If the travel of the bush 
ceases, difficu It7 will be experienced in restarting It due 
to the recovery ofthe surrounding rubber. Fitting will be 
facilleated If the rubber is lubricated with w k r  ar soft 
soap. 

Fig. 16. Exploded view Of fmnt suspension 

FRONT SPRING 
SHOCK ABSORBER 
LOWER SPRING SEAT 
SPLIT COLLETS 
RIGHT HAND WISHBONE 
R M R  SECTION OF FRONT BRACKET 
FRONT BRACKET BOLT 
UPPER WELCH WASHER 
KING PIN 
P.T.F.E. BUSH BEARING 
SPEEDOHHTR CABLE RETAlHlNG SCREW 
SPEEDOMETER CABLE RETAINING FORK 
RUBBER WASHER 
PRESSEDBN DISTANCE PIECE 
s m  AXLE 
P.bF.B BUSH BEARING 
LOWER WELCH WASHER 
CREASE SEAL 
INNER ROLLER BEAIllNG 
WHEEL STUD 
HUB SHELL 
OUER ROLLER BMRlNG 
"D" WASHER 
ADJUSTING NUT 
TABWASHER 
LOCKNUT 
SPEEDOH ETER CAM 

SPEBbQHEEU DRlVlNG PEG 
HUB DUST CAP 
LEFT HAND WISHBONE , 

SHOCK ABSORBER BOLT 
STUB AXLE CARRIER BOLT 
COTTER PIN 
SMALL SEALING MNG 
STUB AXLE CARRIER 
LARGE SEALING RlNG 
BEARING WASHER 
P.T.F.€ WASHER 
STUB AXLE CARRIEA BOLT 
WISHBONE PIVOT BOLT 
WlSWBONE PNOT BUSH 
SPECWL LOCKlNG NUT 
SPLIT$ CDLLET LOCATING GROOVE 
FRONT SECTION BRACKET BOLT 
FRONT SECTION OF REAR BRACKET 
REAR BRACKET BOLT 
SPEEDOMETER CABLE APERTURE 
REAR BRACKm BOLT (INSIDE CAR) 
REAR BRACKET 
UPPER SPRING SEAT 
SHOCK ABSORBER BUSH AND CUP WMHEA 
SHOCK ABSORBER UPPER BRACKET 
SHOCK ABSORBER BUSH AND CUP WASHERS 
SHOCK ABSORBER NUT 
SHOCK ABSORBER LOCK NUT 
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REAR H U B S  and DRIVE SHAFTS 

DESCRIPTION (See Fig. 7 )  

The drive is transmitted from the transaxle unit t o  
the hubs by open drive shafts. 

Each shaft Is secured to the Hypoid flanges by a flexible 
rubber coupling and to the hub shaft by a needle roller 
type universal joint. 

The hub shaft rotates in the hub housing on two ball 
races. 

The outer race i s  located against a shoulder in the housing 
and retained by the brake backing plate. 

The inner race I s  located by a distance tube between the 
rwa bearings and a flange on the Rub shaft. 

An oil seal is positioned Inboard of the.inner race. 

The hub is splined ro the hub shaft and secured by a nut 
and washer. 

REPLACEMENT DRIVE SHAFTS 

Mark I Cars prior to Chassis No. B.4t1000340 
When a drive shaft o r  hub shaft is to be repIaced both 
hub shaft and drive shaft must be renewed tagether as 
the new parts wlll be of different lengths to those of 
the original equipment. 

Mark I Cars and Mark II Home Cars 
Drive shafts are in. (22 mm) diameter a d  after Chassis 
Na. 0.411000340 replacement does nat involve the hub 
shaft; One inch s h a h  (see below) may be used in 
replacement on these cars. If these cars are cuned for 
sports purposes then 1 in. (25-4 mm) drive shafts rnusc be 
fitted on both sides. 

Mark I I  Export Cars and Van 
Drive shafts arc 1 in. (25.4 mm) diameter and these 
vehkles must always be fitted with 2 in. replacement 
shafts. 

Fig. 1. General view of drive shaft assembly 
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DRIVE SHAFT FLEXIBLE COUPLING 

70 remove 
A CLAMP RTTED TO THE COUPLING before com- 
mencing removal greatly assists the operation. 

Details of the construction wi l l  be found in Section E for 
removing the transaxle unit. 

After f i t t ing the clamp, slacken off the slx bdts through 
the coupling, and remove the nuts and washers. 

Mark the Rotoflex coupllng and flanges before removing. 
It Is important that  the coupling is refitted in exactly the 
same position as before, o r  premature faifure of the 
coupling may occur. 

Remove the three bolts retaining the coupling to t h e  
drlve shaft flange. 

Retain the clamp until the coupling is refitted. 

Rotate the road wheel t o  enable the drive shaft flange to 
be detached from the coupling. 

Now pull the coupling ofF the transaxle flange. 

To refit 

Fit the three bdts to the coupling in  alternate holes, 
WITH THE HEAD OF THE BOLT 10 THE SHORT BOSS 
of the coupling. (See Hg. 3.) 

Now fit the coupling t o  the transaxle flange, using the 
other ,three bolts, with the heads of the first three bolts 
towards the transaxla casing. (See Fig. 3.)  
These bolts are then fitted t o  the drive shaft flanges, and 

I all bolts tightened t o  a torque as given in the General 
i Data Section. 

Fig. 3. View of Rotoflex coupling 

When the fitting r's completed remove the clamps from 
the couplings. 

REAR HUB 

To dismantle 

lock up the rear of the car and supporr on stands. 

Fit a clamp t o  the drtve shaft coupling and tighten up. 

Disconnect the drive shaft at the rubber coupling by 
removing the three bolts securing the coupling t o  the 
drive shaft flange. 

Remove the road wheel. 

Disconnect the handbrake cabk and hydraulic br?ke pipe 
from the brake backing plate. Protect the connections 
agalnst the ingress of foreign matter. 

Remove the set screw securing the brake drum and 
remwe the drum. 

Untab and remove t h e  hub nut and washer using Tool 
No. RG..188C/3 to hold the hub. (See Fig. 4.) 

Fig. 4. Rear hub locking plate in position 

Pull off the hub. 

Remove the bolts securing the backing plate t o  the hub 
housing, and remove the backing plate. 

Uslng a soft headed mallet, drive the shaft out  d the hub 
housing, supporting'the shaft at the inner end. 
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The inner bearing and ail seal should be detached with the 
shaft. 

Uslng a soft drift, drive the outer bearing out of the hub 
housing. 

Remove the inner bearing from the shaft. 

Remove the oil seal from the'shaft. (Se,e Fig. 5.) 

Fig. 5. hpladed view of rear hub and drive shaft ossernbiy 

REAR HUB 

To reassemble (See Fig. 6) 

PIace the oil seal on the stepped collet ofTao1 Na. RG.379. 
The oil seal must butt against the flange and the lip ofthe 
seal must face towards the hub. 

Place the inner bearing on the stepped collet d the Tool 
No. RG.379 abuttlng the flange. 

:. : '., , 
.1 . . . .  

Fit the bolt through the stepped cotlet and place an it 
the distance sleeve from the hub. 

Pass the bolt ofToal No. RG.379 through the hub housing 
frorri the Inner end, aligning the Innet.. boarlng with the 
housing aperture. 

Fit the outer race and collet of Tad No. RG.379 ta  the 
bolt, aligning the outer bearing with the aperture in the 
housing. 

Fig. 1. Rear hub showing assembly of Tool No. RG.379 

Fit the nut co the bolt and tighten, pulllng the bearing 
Into position as shown in Fig. 7. 

Remove the bolt and collets. 

Fig. 7. Using bl RG.379 to assemble reur h4b . . 
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Park the hub with Shdl Retlnax ''A'' grease to a capacity 
not exceeding 30 C.C. (See Fig. 8,) 

As a guide, the front hub dust cap if removed and filled 
with grease 1s approximately correct. 

Fit the brake backing plate. 

Pass the drive shaft through the bearings from the inner 
end. 

. , . ., 

Fig. 8. Puck rear hubs with grease 

Fig. 9. Fitting drive shaft ra rear hub 

. . 
UNIVERSAL JOINTS 

To dismantle (See Fig. 10) 

The needle bearing type universal joints are so designed 
that correct assembly is  a very simple matter, no hand 
fitting or special rods being required. 

Individual parts of the needle roller bearing assemblies 
should not be renewed singly. If replacements are found 

Fit the t ub~ la r co l h r  from Tool NO. RG.379 over the outer to be necessary, the complete set bearing parts corn- 
end of the shaft and fit the washer and nut- (See Fk. 9.1 prising:- journal complete with gaskets and retainers, 

needle bearing assemblies and snap rings, should be 
~ i g h t e n  the nut,'pulIing the shaft through the bearings. fitted. 

Remove the nut and tubular collar, and fit the hub, 
washer and nut. 

Tighten the nut to  the torque loading given in General 
Data and secure wi th  the lock washers, using Tool 
No. R.I88C/3. (See Fig. 4.) 

Fit the brake drum and securing screw, couple up the 
handbrake llnkage and hydraulic pipe. 

Reconnect the drive shaft coupling to the drive shaft 
flange and remove the clamp. 

Adjust the brake shoes artd bleed. the brakes. 

The Iournal and needle bearing asseinblies are: the only 
parts subject t o  wear after prolonged servlce, and when 
it becomes necessary ta repIace these for any reason the 
work should be carried our as folbws:-- 

Remove snap rings by pinching together with a pair of 
pliers, If a ring does not snap out of the groove, remove 
enamel from the yoke holes and tap the end of the bearing 
assembly lightly, which wi l l  relieve pressure agdnsr the 
ring. 

Holding the joint in one hand, tap gently with a' piece of 
copper or copper hammer  or^ the radius of the ear of the 
yoke. 
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REAR S'USPENSION 

DESCRIPTION (See Fig. 1) 

Independent rear suspension is employed. Each side unit A coil spring b positioned vertically between each trail- 
cansirting basically of a pressed steel trailing arm assembfy ing arm, and the rear under-body, and a telescopic type 
with a hub housing at the rear end and two bushed pivot shock absorber i s  secured at  one end to the trailing arm, 
eyes at t h ~  forward ends. and the other end to the under-body. 

A sub frame wi th  four pivot brackets is bolted ro the rear 
underbody, and each trailing arm assembly is pivoted to 
th[s,by two bolts fitted through the pivot brackets and Bump and rebound stops are incorporated in the shock 
the pivot eyer. absarbers. 

Fig. 1. Geneml view of rear suspension (left side) 
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REAR SUSPENSION C 0 1 i  SPRING 

To remove 

Jack up and put the car on stands. 

Place a small hydraulic jack under the suspension, just 

behind the brake backing plate, ln order to  take the 
tension off the mil spring. 

FIT THE CLAMP ROUND THE TRANSMiSSION 
COUPLING and tighten. (Sw Section E for details of 

clamp.) 

Mark the Rotoflex coupling and flanges before removing. 

It is important that the coupling is refitted in exactly the 

same position as before, or premature failure af the 

coupling may occur. 

Remove the three bolts holding the drive shaft flange to 

the coupling and release the  drive shaft. 

Remove the road wheel. 

Disconnect the handbrake cable from the backingplate. 

Remove the bolt retaining the shock absorber. to  ihe 
suspension arm. 

Fig. 2. Coil spring removed from body 

The method of checking which spring fs fitted,' i s  by 
removlng the spring from the car, accwding. to the 
instructions given in this Section, and measuring the free 
length of the spring. (See General Daca.) 

Lower the jack until the suspenslan is fully extended and 
remove the jack. 

The suspension will now hang on t h e  two front pivot 

brackets, and the coil spring assembly can be removed. 

Certain models are fitted with' r rubber piece 

between the spring and the suspension arm. 

Certain models are fitted with a longer spring; - 

Shauld the car be fitted with short springs wlthout 
packlng, a long spring may be used as a replacement, 
PROVID1NG a packlng piece is  fitted between the spring 

and the suspension arm on the other side. . . 
. .  . 

I f  the car already has parking pieces fitted, then fit the 
knger spring on the ona side, retaining the packing piece 

on the other side only. 
, ,., 

~ h e n ' f i r t i n ~  a packing piece, enivra thriit ii fully re.ted 
' 

in  the suspension arm, and that the-spring b located. 
. . 

correctly in the packing piece. 
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TO' refit 

Fit the rubber ckp to the coil spring, 

: Discannect the flexible brake pipe from the bracket an 

: the cross member, and pretea the pipes from dirt. 

I Cap, bump stop and locator plates on the van only. 

The spring Is reversible, but the cap must always go to 
the t ~ p .  

With the spring removed, support the suspension arm, 
Insert the coil spilng into the housing in the suspension and remove the two bola in the front pivots. 
arm. 

Pi-ess the top of the spring into the housing in the body 
of the car. 

Place the small hydraulic jack beneath the suspension. The mmplefe vrembll 
and Jack up. away. 

Make sure that the tap rubber cap is properly seated in 
the housing without distartion, and that the sprlng is 
bedded fully home at both ends. 

Flg. 3.) can now b e  llfced 

camber angicr on the rear 

Refit the drive shaft flange to the coupling, rlghtcn the 
bolts to the torque loading given in General Data, and 
remove the clamp. 

Remove the small iack fram beneath the suspension. 

Reconnect the  handbrake cabie, 

Refit the road wheel and remove the stands. 

REAR SUSPENSION 

To remove 

Refer first to the section for "Removing Rear Suspension 
Coil Spring". 

Remove the guide brackets holding the handbrake 
cable t o  the suspension arm. Fig. 3. Complete assembly removed (right side) 



I st  rc-issue ROOTES MANUAL WSM.f4f 

Saction H (Rear Suspension) 

Fig. 4. Ptesdng out pivot bush 

To refit 

Page 5 : 

This is a reversal of the procedure for removal, 

For all torque loading figures refer to General Data 
Section. 

It must be remembered that when the suspen.sion i s  
refitted, the brakes MUST be bled, 

PIVOT BUSHES 

To remove 

To remove the suspension assembly, see previous 
paragraph. 

PWOT BUSHES 

Place the assembly on a press (See Fig. 5). 

Ensure the  new bush is In line with the boss on the 
assembly and press into position. 

NOTE* The new bush must be lubricated before being - - 
pressed illm place, and a lubricant such as "Teepol" 
should be utilised. 

Using To01 No. RG386 [See Fig. 4), place the assembly on 
Fig. 5. Pressing innew pivot bush 

a press and press out the pivot bush& 
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STEERING GEAR 
. . 

DESCRIPTION {See Figs. I and 2) 
Steering is effected by a separate column assembly, a rack 
and pinion steering unit with two track rods of equal 
length making the connection between the steering unlt 

i and the steering arms included in the two stub axle 
j assemblies. 

The steering column is mounted on the floor of the car 
and supported by a bracket beneath the instrument Sacia. 
The inner column is attached to the sptined end of the 
steering pinion at  the lower end and supported at the 

; opposite end by a bush in the top end of the outer column. 

Mounted on the steering column i s  the direction Indicator 
pawl unit which is  actuated by a "striker" within the 
column and cancels any dixectlon signal that might have 
been given as the steering wheel returns to the straight 
ahead position. 

The rack and pinion steering unit is mounted on the rear  
r up port bracket of the front suspension beneath the 
front of the car. The two track rods operating the 
steering are attached d i redy  to the steering rack a t  

i inner ends and the steering arms included in the stub axle 
ass-ernblies at  he outer ends. 

The length of the right-hand track rod is adjustabh for 
t h e  purpose of setting front wheal alignment (toe-In). 

ROUTINE MAINTENANCE 
i Maintenance checks will be requtred at regular Intervals 
i as given in the "Owner's Service Book" or "Owner's 

Handbook" and will include the following: 

i. Checking the alignment OF the track rod ball Iolnt 
sockets and tapered ball pins. 

ii. Checking the security d the steering columns, 
steering unlt, track rod ball jdnts and steering 
arms. 

iii. Checking the steering unit for dl leakage. 

STEERING WHEEL 
The steering wheel is of the horizontal two spoke dished 
type and mounted on the upper end of the inner column 
by a taper, parallel splines and secured by a nut. There 
are 36 parallel splines, thus a 10" variation in steering 
wheel posltlon i s  available. 

An oblong shaped motif is mounted in the top of the 
stdering wheei centre and Its own centre blends with the 
two horizontally positioned spokes. 

To remove and refit 
i 1. Prise the motif from the centre of the steering wheel 

and collect the two spring clips from the motif or, an 
i Gertain cars, the two holes in the  steering wheel hub. 
! is 

Fig. I. Underneath view of right f m d  side of steering hydut 

A ADJUSTABLE TRACK ROD 8 "U" BOLT 
C TRACK ROD BOLT D LOWER BRIDGE PIECE 
E RElNFORClNG PLATE P BALL JOINT 

2, Remove the staerlng wheei nut from the Inner mlunin. 

3. Identify the position of the steering wheal to the Inner 
cdurnn to facilitate re-fitting; remove the steering . 

wheel from the inner column. Hammer blows are for- I . :. 

bidden as the inner column pinch bolt and sreerlng : .  ' ' . ' 

unit pinion can sustaln damage. . . 

4. Re-fitting Is the reverse of the removal sequence, but 
particular attention must be given to  the bllowlng : 

i. The steering wheel is fitted according to the 
identificition marks on the steering wheeI and 
inner column. 

ii. When a rephicement steering wheel or the original 
steering wheel is being firted to a new inner 
column, position t h e  front wheels in the straight 
ahead attitude by setting them parallel t o  the rear 
wheels. Offer up the steering wheel so the two 
spokes are horizontal (sighted to the instrument 
binnacle) and lower, for right-hand drive cars, onto 
the nearest spline in an anti-clockwise direction 
but, for left-hand drive cars, in a riockwise 
direction. 

HI. Fit the two spire clips to the short underside edges 
of the motif or, on later cars, in the oblong shaped . . . : 

. . bales in the steering wheel centre and press the . : 
motif home. 
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Fig. 3. The track rod being.removed with special tool RG.284, after 

the boll pin nut hos been removed 

Fig, 2. Rlght hand front view of right hand drive steerkg layout 

A INNER COLUMN 8 PtNCH BOLT 

C DAMPER PAD ADJUSTING SCREW D UPPER BRIDGE PI€C€ 

E ADIUSTABLE TRACK ROD F BALL lOlNT 

Hovemcnt of the steering wheel causes the pinion to 
rotate and move the steerirtg rack along inside the body, 
The movement of the rack Is transferred to  the front 
wheels by the two track rods attached directly t o  the 
steering rack and'the steering arms included in the stub 
axle assemblies. 

STEERING UNIT 

The rack and pinion steering unit i s  mounted on the rear 
support bracket of the front suspension beneath the car. 

The steering unit consists of a steerlng rack housed in a 
die cast aluminium body. The steering rack has skew 
cut teeth and mares with a pinion gear fitted at one side 
of the body, according to the drive af the car. A groove 
machined in the steering rack directly opposite the skew 
teeth accommodates the tongue of the plastic damper 
which eliminates any backlash that may develop between 
the rack and pinion. A bush bearing, pressed into the 
body at  the opposite end to the pinion, supports the 

i plain end of the steering rack. Pinion endfloat i s  con- 
! trolled by the disposition of shims between the mounting I Range d t h e  upper pinion bearing and the body. 

A convolute cover in the centre of the body and two 
conlcal covers, one at each end, make the steering unit 
ail and weather tight. 

Movement of the steering rack is  limited by two metal 
bushes incorporated in the convolute cover contacting 
the ends of the slot: cast in the steering unit body. These 
two bushes accommodate the bolts which secure the 
inner ends of the track rods to  the  steering rack. 

To remove and refit (See Figs. 1,2 and 3) 

1. Apply the handbrake and jack up the front of the car. 

2. Detach the pawl unit from the steering r o h n  by i 
withdrawing t w o  screws and washers and a clip, stow [ 
away on the parcel tray. . ! .  

1 

3. Slacken off the tko'nuts on the binnacle bracket :'U" 
bolt, roll thi"f100r covering aside and withdraw the i. 
two boltsUand washers from the outer column flange 
followed by the pinch bolt and washer from the i 
bottom end of the Inner column beneath the car j 
floor, 

' . . I .  

4. Detach the inner column from the steering unigidinion i 
by lifting and rlldlng the outer mlumn through the 

binrude "U" bolt approxImateIy 2 in. (5fl mm.). 
IT IS INADVlSABLE TO LIFT THE INN€ R CQLUNN I 

: 
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ALONE as subsequent cancelling of the direction 
signals can be impaired. 

When diRiculty i s  experienced, examine the bottom 
end of the inner column and steering unit pinion for 
corrosion and free t h e  steering unit from the suspen- 
slon member by slackening off the four nuts on the 
steering unit "Us' bolts. 

5. Detach t h e  two ball joints from the  steering arms by 
removing the nuts from the tapered ball pins and 
using a sultable extractor, Churchjll tool  No. RG.234. 

6. Detach the steering unit f rom the suspension member 
by removing four nuts, washers, t w o  reinforcement 
plates, lower bridge pieces from the "U" bolts and 
collecting the upper bridge pieces after the steering 
unit has been removed. 

When it is necessary to renew the "U" bolts, the 
suspension member and t h e  front suspension brackets 
must be detached from the floor assembly. 

7. Manoeuvre the steering unit complete with the  t w o  
track rods from beneath the car through the wish- 
bones. 

8. Re-fitting i s  the reverse o f  the removal 'sequence but  
particular attention must be given to the followlng: 

i .The curved bridge pieces are fitted above and M o w  
the steerlng unit acmrnmodatlng Its cyllndrlcal 

. &ape and offered up to the "U" bolts so the fbur 
threaded shanks locate the grooves'in the steering 
unit and then followed by the reinforcement 
plates, raised edges first and the four nuts "nipped" 
up finger tight. 

ii. To ensure the correct f i t t ing and alignment of the 
inner mlurnn and steering unit pinion, see under 
"Inner column attachment". 

lii. The convolute and conical covers must be renewed 
when they show any signs of damage or deteriora- 
tion, see under "Convolute and Conical Covers- 
To remove and refit". 

iv. Ensure that the steering unit contains its full corn- 
plimcnt of  oil. 

. . 
v, When refitting the pawl un'it ensure that the cable 

is uppermost and the pawl. whlch protrudes 
through i t s  f i t t lng faceg is situated centrally in the 
most vertical aperture of the outer column. 

vi. The f ront wheel alignment L checked and set. 
See under "Front Wheel Alignment-To check 
and adjust", i n  the "Front: Suspension, Seaion F". 

CONVbLUTE AND CONlCAL COVERS 
The convolute cover, fitted to  the centre section of the 
steering unit, i s  corrugated t o  permit the lateral travel 
of the t w o  track rods. The attachment bolts of the two 
track rods pass through metal inserts incorporated In 
the convolute cover and these also act as travel stops. 

The two conical covers, fitted one t o  each end of the 
steering unit, are of such a depth that they accommodate 
the lateral travel af the steering rack as it protrudes 
from the steering unit body when the steerlng approaches 
the full ldck posltlon. 

The convolute and conical covers are secured to the 
steering unit body by metal clips and make t h e  unit 
oil and weather tight. 

When either o r  bath the convolute and conlcal cbvers 
need renewing it is necessary to  remove the steering 
unit complete with track rodsfrom the car sothe steering 
unit can be refilled with ail. 

To remove and refit 
1. Remove the steering unit complete with track. rods 

from the car. see under "STEERING UNIT-To re- 
move and refit" : clean OR all road dirt. 

2. Remove the cdniml coverls) from the steering unlt by 
releasing the metal clips and trapphg any escaplng 
ai l  in a drlp tray. 

3. Remove the two track rods from the steering u n i i  by ' :, 

releasing the lack plate, withdrawing two bolts, strut 
plate and prising the extended metal bushes of the 
track rods from the convolute cover. . . 

4. Slide the mnvdute cover ofl the steering unit from . 
the opposite end t o  the pinion by releasing the metal 
clips and trapping any escaping o i l  in a drip tray. 

5, Refitting is the reverse of the removal sequence but . : 
, particular attention must be given to the followlng: 

i. The crsntcal cover at the pinion end is left unti l  the 
steering unit has been filled with lubricant. 

ii. The metat clips securing the convolute arid . : 
conical covers are tightened t o  give an oil and . . 

. . 
. . . 

wearher t ight  jolnt. 

111; The steering unit  is filled with lubricant, see under . 
"To refill-Oil". 

To renll-Oil , . 
As some replacement steering units are supplied dry a n d ,  - , 

after one has been reassembled it must be filled with: ' :  : 
4 pint (.3 litre) of  the recommended grade d oil, sea . . ' : 
under *'Recommended Lu b r i c a n t 4 e e t i m  P". 



4th re-iswe . . ROOTES MANUAL WSM.141 

Page 6 Section .I (Steering) 

i When a leak is observed, the steering unit must  be 
removed from the car, the cause of the leak rectified, 

I ref  [led and then refitted. 

3. Remove the steering unit complete with track rods 
from the car, see under"STEER1NG UNIT-To remove 
and refit", 

2. Examlne the  convolute and conical covers for leaks; 
clean 08 all road dirt and tighten the metal clips of 
the convolute and conical covers opposite the 
plnlon end or renew the  covers as necessary, see 
under "CONVOLUTE AND CONICAL COVERS-- 
To remove and refit". 

. 3. Remove the conical cover from the plnlon end of the 
gtearing unit by slackening the metal clips; drain off 

the 011 content. 

4. Position the steering unit and track rods vertically, 
pinion end upwards; refill the unit with the correct 
quantity of the recommended lubricant, see under 
"RECOMMENDED LUBRICANTS, Section P". . 

. . 

5. Fit the conical cover t o  the steering unit and t i ~ h t e n  
the metal clips to give an oil and weather tight seal; 

6. Refit the steering unit complete with track rod i  to 
the car, see under "STEERING UNIT-To remove 
and refit". 

TRACK RODS. 

The left and right hand track rods are of fixed and adjust- 
able lengths respectively, the latter being used t o  set 
front wheel alignment (toein). The ball joints and 
meta!!rubber bonded bushes at the outer and inner ends 

i are a press fit In thelr respective ends; only the rubber 
/ bushes in the inner ends can be renewed. 

To remove and rent 

1, Remove the steering unlf complete with track rods 
from the car, see under "STEERING UNIT-To re- 
move and refit". 

2. Remove the two track rods from the steering unit by 
releasing the lock plate, withdrawing two bolts, strdt 
plate and prising the extended metal bushes of the 
track rods from the convolute cover. 

3. Drain off the oil content. 

4. Refitting i s  the reverse of the removal sequence but 
particular attention must be given t o  the following: 

i. The adjustable track rod is fitted to the right hand 
side of the steering unit. 

if. The steering unit i s  refilled with the correct: 
quantity of lubricant, sea under "CONVOLUTE 
AND CONKAL COVERS-To refif[-Oil". 

iii. Ensure the two track rods are aligned parallel ta 
the centre line of the steering unit before fully 
tightening the track rod bolts. 

RECONDITlONED STEERING UNITS 

In the event of a steering wit bemrnlng rrnserviccable, It 
is  strongly recommended that it is renewed by fitting a 
reconditioned unit exchanged under the service replace- 
ment scheme. Should circumstances make this im- 
practicable, the follawing dismantling sequence i s  given, 

The rubber convolute and conical covers are available 
as replacement parts, thus when they are observed to  
be damaged or have otherwise deteriorated, they can be 
renewed after removing the steering uni t  but without 
dlsmanrll ng l.t, see under "Convolute and Conical Covers 
-To remove and refit", 

To dismantle and re-assemble (See Fig. 3) 

I. Remove the two track rods from the steering unit by 
releasing the lock plate, withdrawing two bolts, strut 
plate and prising the extended bushes of the track 
rods from the convolute cover. 

2. Remove the  two conical covers from the body, follc&d 
by the convolute cover after releasing four metal clips 
and trapping any escaping oil in a drip tray, 

3. Withdraw the damper screw and locknut from one 
side of the body followed, on certain steering units, by 
a sealing ring and prise out the closure mp from the 
opposite side of the body. 

4. &emwethe upper bearlng, shim pack and paper joints 
from the pinion by withdrawing two bolts and washers 
or, en certain steering units, two nuts and was hers. 
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BALL lOlNT 

TRACK ROD BOLTS 

ADJUSTABLE TRACK ROD 

CONVOLUTE COVER 

DAMPER PAD SPRING 

PAMPER PAD WASH84 

BODY 

SHIMS 

PINION UPPER BEARING 

Fig. 4. Exploded view of ruck and binion steering unit 

LeFr HAND TRACK ROD 

EXTENDED METAL BUSH 

STEEMNG RACK 

OAMPER PAD MjUSTtNG SCREW 

OAMPER FAD 

CONICAL COVER 

SFLINED PINION AND THRUST WASHER 
. , 

BOLT AND WASHER O R  STUD AND NUT 

. ,  . 
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5. Apply pressure to  the steering rack against the damper 
spring and withdraw the pinion and thrust washer 
from the body; it is  important that the thrust washer 
is removed at this iuncture for it will foul and passibly 
damage the damper pad while the latter is being 
removed. 

6. S t i l l  applying pressure to the steering rack against the 
damper spring, move the rack into the body until its 
end is clear ofthe damper pad: withdraw the damper 
pad, washer and damper spring threugh the closure 
cap aperture. 

7. Withdraw the steering rack from the pirtion end of the 
body, thus the steering rack teeth wiIl not score the 
bush In the oppasfte end of the body. 

3. Rewembly i s  the reverse of the dismantling sequence 
but particular atten tion must be given t o  the following. 

i. When either of the studs are loose or have been 
renewed, they must be tightened to a torque of 
3-5 Ibs. ft, ( 50 kg. cm.). 

ii. All parts are assembled wleh a liberal toatlng of 
the recommended oil, see under "Recommended 
Lubricants, Section P". 

iii. Any paper joints, included in the original shim 
pack, must be discarded and replaced with metal 
shims. Before the shim pack is fitted, each shim 
must be coated with jointing compound; similarly 
the rim of the closure cap is also coated with 
jointing compound. 

Iv. The thrust washer, flat face downwards, pinion 
and upper bearings are fitted t o  the empty body 
without the shim pack. The oil film is broken and 
the pinion seated by gently tapping the splined end 
with a mallet. Measure the gap between the upper 
bearing flange and the body, select a shim pack 
,001 t o  404 In. (~02 t o  -10 mm.) THICKER than 
the measured gap with a preference for the lower 
limit. The upper bearing pinton and thrust washer 
are now removed from the body. 

v, The steering rack i s  fed into the body, plain end 
first, st, the groove aligns with the damper screw 
tapping; the damper spring, washer and pad are 

fitted and ca~npressed so the steering rack can k 
maved outwards from the pinion end when i t s  
groove will accommodate the tongue ofthe damper 
pad. 

vi. Partially position the thrust washer, flat face down- 
wards, on i t s  seat and Insert the pinion; while 
applying pressure to  the steering rack against the 
damper spring, the thrust washer will move fully 
onto i t s  seat as the pinion goes home. F k  the shim 
pack and upper bearing, tighten the nuts t o  a 
torque d3 Ibs. ft. (42 kg. cm.). 

vil. The bolt heads of the metal bands securing the 
convolute and conical covers are posittoned vertl- 
cally downward and behind the bady when the 
steering unit is in the Rrced position, the centre 
line of the plnion is indinded rearward approxi- 
mately 40"; the conical cover at the pinion end is  
left slack unrll the track rods have been fitted and 
the steering unit filled with oil. 

viii. Fk the damper screw, seal, washer and locknut and 
set the damper pad endfloat by trauerslng the rack 
to i t s  tightest spot, tighronlng the damper screw 
until it contacts the washer and slacken off: the 
damper screw and jocknut 4 a flat t o  obtain -003 in. 
(49 mm.) damper pad endfloat. Hold the damper 
screw steady while tightening the locknut to a 
torque of 3.5 Ibs. ft. (50 kg. crn.). The closure cap 
is pressed in, recessed side first, until it bemmes 
flush with the body. 

Ix. Check that the startlng torque t o  rotate the 
plnion t o  the full lock position In both directions 
does not exceed 14 Ibs. In. (15 kg. cm.). 

x. The adlustable track rod Is fitted t o  the right hand 
side of the steering unit, both track rods are set 
parallel to the centre line of the steering unit and 
the bolts tightened to the torque given in the 
"General Data Section". 

xi. The steerlng unit i s  filled with oil thraugh the 
pinion end and the conical cover refitted, see under 
"To refill--oil". 

xii. The steering unit i s  stored Flat with the pinion 
pointing upwards, thus minimising ail leakage. 
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STEERING COLUMN 

The steering column is separate from the rack and pinlon 
steering unit. The lower end of the inner column i s  
supported on the pinion of the steering unit by splines 
and a pinch bolt whlle the upper end Is supported by a 
bush at the top end of the steering column. The steering 
wheel is  mounted on the inner column by a taper. para[le[ 
splines and a nut, 

The outer column is  mounted on the floor inside the car 
by a flange and supported by a bracket prot rudhg from 
bdow  the instrument binnacle. 

Mounted an the steering cdumn above the instrument 
binnacle bracket is the direction Indicator pawl unit. The 
pawl unit is  actuated either by the spring driver clip 
mounted directly on the Inner column o r  rht same clip 
within a driver bush; the !atter being situated between 
the inner and outer columns and wi l l  cancel any direction 
slgnals as the steering wheel returns to the straight ahead 
position. The presence of the striker bush can be ascer- 
tained by a metal dowel In the outer colurnn on the 
opposite side ra the pawl unit. 

To remove and refit (See Fig. 5) 

I. Detach the  pawl unit from the  steering column by 
withdrawing two screws, washers and a clip; stow 
away on the parcel tray, 

2. Remove the steering wheel, see under "Steerjng 
wheel-To remove and refit"; fit a worm drive hose 
clfp on the inner column t o  abut to the outer column. 

3. Lift the outer and Inner columns s/rnufeansously from 
the car floor after detaching the outer column from 
the binnacle bracket and floor by removing two nuts; 
washers, "U" bolt and bridge piece, and t w o  bolts 
and washers respectively. Remove the inner column 
from the steering unit phion by withdrawing the 
pinch bolt, when difficulty i s  experienced, exarnlne 
the  bottom end of the inner column and steering unit 
pinion for corrosion and free the steering unit in the  

Fig. 5. View of steering column inside cur 

A PAWL UNI? B "U" BOLT 

C OUTER COLUMN FLANGE D REAR SUPPORT BRACKET BOLT$ 

suspension member by slackening off t he  four nuts 
on the steering unit "U" bolts. 

4. Store the steering columns so the inner calukn will 
not become displaced from wlthln the outer as subse- 
quent cancelling of the direction signals can be im- 
pal red. 

5. Refitting is the reverse of the  removal sequen& but 
particular attention must be given t o  the following: 

i. To enrurc t h i  &rtect f i t t ing and alignment of the 
inner column and steering unit pinion observe; the 
sequence given under "inner column attachment". 

ii. Refit the pawl unit, see under "Direction indimtor 
pawl unit-To remove and ref i t" .  

iii. Refit the steering wheel, see under "Steering 
wheel-To remove and reftt". 

. . . .  . 
. . . .  . ,  , . 

.' : 
'I. . 
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Flg. d. Shwlng' the attachment of the inner column to  the 
sitrring unit pinfan 

1. THINNER LUG 4. WASHER AND "WEOGLOK" 
NUT 

5. THICKER LUG 6. SPOT FACE FOR NUT 

7. STEERING UNIT PINlQN 

Inner column attachment 

Twa methods of securing the inner column to the steering 
unit pinion, employing three types of details, have been 
used and are as follows: 

1. A $ in. UNF pinch b d t  and washer having an unmarked 
head. 

2. A & in. UNF pinch bolt and washer having a "V" 
marked on its head, this bolt permitted an Increased 
tightening torque. 

3. A + in. UNF through bolt, washer and "Wedglok" 
nut; these detaiis perrnltted a greater tightening 
torque. See Fig. 6. 

The shank o f  these bolts locate a groove formed in the 
splines o f  the steering unit pinion but on certaln steering 
units this groove i s  not concentric, thus any resulting 
misalignment of  the spring driver clip o r  bush and the 
outer column aperture must be elfmlnated before the 
direction indicator pawl unit is refitted. 

To ensure the correce column and steering unit pinion 
alignment proceed as follows: 

I. Clean and examine the splines of the steering unit 
pinion and the inner column for damage and corrosion. 

When there is any d w b t  as to the gad condition d 
these splines, t h e  component must be renewed. 

2. Protect the splines from corrosion by applying a 
liberal coating of Shell Retinax "A" Grease. 

3. When necessary, free' off the steering unrt'  in t he  
suspenskm member by slackening off the four nuts on 
the "U" bolts. 

4. Lower the Inner and outer cdumns simukaneously 
onto the steering unit pinion and floor respectively, 
these cotumns must not be permitted to separate 
the cancsUirrg of the direction signals can be impaired. 
The inner column may need rotating a short distance 
to align the pinch bcrk hole to the groove in the steer- 
ing unit pinion when t h e  groove is not concentric, .to 
facilitate assembly the top of t h e  steering unit pinion 
is chamfered immediately abwe t he  groove. Fit the 
pinch bolt details to the inner column as follows: 

i. Types 1 and 2, the pinch bolt and washer is fed 
through one lug of the inner mIumn so i t  picks 
up the thread in the opposite lug, 

ii. Type 3, the through bolt Is fed through the thinner 
lug of' the inner column when the bolt head 
becomes captive. A new "Wedgtak" nut and 
washer must always be fitted. See Fig, 6. 
Tighten the pinch bait details t o  the torque given 
in the "General Data Sectton". 

5. Sec~re  the outer column ta the car floor with two 
bolts and washers and finally to the binnacle bracket 
with the "U" bolt, bridge piece, washers and nuts. 

6. Fully tighten the four nuts on the steering unit "U" 
bolts by diagonal seiection to the torque given in the 
"General Data Section". 

7. Turn the steering from lock t o  Iock t o  ensure na foul 
exists between the inner coIumn attachment details 
and the suspension member, should a foul exist it must 
be cleared by filing. 

8. Any inaccuracies i n  the position of the gap between 
the t w o  tugs of the spring driver clip or bush, as 
viewed through the top aperture in the outer column, 
is corrected by resetting the position of the spring 
driver clip o r  bush, see under "Resetting the driver 
clip or bush". 
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Fig. 7. Exploded view of steering calumn 

A SPME NUT n STEERJNG WHEEL 

$ INNER COLUMN D SPRING DRIVER CLlP 

E BRIDGE PIECE F 5PLINED COUPLlNG 

G MOUNTING FLANGE H BOLT AND WASHER 

1 OUTER COLUMN J "U" BOLT 

K STEERING WHEEL NUT L MOnF 

To dismantle and reassemble [See Fig. 7) 

I. Withdraw the inner column through the flanged end 
of the outer; no useful purpose i s  served by removing 
the sprlng driver clip from the inner column, 

2. When fitted, wlthdraw the drlver bush through rho 
flanged end of the outer column by removing the metal 
dowel. 

i 3. Eject the bush from the top of the outer column when 
i it is seen t o  be well worn; see under "Steering 
1 column bush bearing-To remove and refit". 

4. Refitting is the reverse of the removal sequence but 
particular attention must be glven t o  the following: 

i i. The driver bush is fed into the flanged end of the 
outer column, lugs end first, until the circum- 
ferential groove aligns with . the dowel drilling: 
fit a new dowel, 

ii. Ensure that the cap edge 6f the sprhg d r h w  tlip 
is 7& In. (20.0 crn.) o r  74 in. (18.5 cm.) when used 

, with or without the driver bush respectively. 

iii. When the driver bush is  fitted, position t h e  inner 
column vertically so the lugs are to the left hand 
side. Position the two lugs of the driver bush, 
inside the inner column, one in each aperture and 
the metal dowel in the six o'clock position. Feed 
the outer colurnn onto the inner, flanged end first, 
unti l  23 in. (7 em.) of inner column protrudes 
throuzh the top o f  the outer column and fit a 
worm drive hose clip to the inner column to 
maintain this protrusion. Ensure that the driver 
bush rotates wlrh the  inner column; when failure 
is observed, the inner column must be withdrawn 
and the spring drlver clip repositioned as it has 
failed t o  locate the axial groove inside the driver 
bush. See Fjg 8. 

DIRECTION INDICATOR SWITCH, AND 
PAWL UNIT 

The direction indicator switch protrudes from the in- 
strument facia and any direction signat that is given i s  
cancelled automatically by the pawl unit mounted on the 
steering column, providing the steering wheel has moved 
more than 30" from the straight ahead posltlon in the 
direction of the given signal. 

The pawl unit i s  situated between the inrerumant blnriatle 
bracket and the instrument binnacle. A pawl whlch 
protrudes through the ftttlng face d the pawl unlt, adapts 
a pasltion between the two raised lugs of the sprhg 
driver clip on the inner column o r  the t w o  lugs of the 
driver bush when the steering is i n  the straight ahead 
posltlon. 

When fitted. the driver bush is slruated between the  Inner, : 
and outer columns and located by a metal dowel pressed in 
the outer column. The internal diameter OF the driver 
bush has a Iorge axial groove to accommodate the raised 
lugs of the spring driver clip thus, the driver bush will 
rotate wi th  the inner column. 

When a direction signal i s  given and providing the steering 
wheel is moved more than 30" towards the given signal, , 

one raised lug on the spring driver clip will t r ip  part the 
pawl of the pawl unit. If a drlver bush is Rtted, movement: ' 
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of the spring driv.er clip i s  transferred to the driver bush 1. Remove the pawl unit from the steering cdurnn by 
when the corresponding lug on the upper face of the withdrawing two screws, washers and a clip, stow 
driver bush will actuate the pawl in a similar manner. away on the parcel tray. 
As the steering wheel returns t o  the straight ahead 
~osltlonb the lug on the spring driver clip Or bush 2, Move the steerIng so the gap between the two lugs of 
'Wage the pawl of the pawl unit and cancel the direction the spring driver clip or bush appears central within 
signal. the top aperture in the outer column. 

Two pawl units have been used and they are not Inter* 3. Observe the position of the front wheels and using a 
changeable bur can be identified by the size of the pawl rod or  similar root hold the spring drivel- clip or 
pmtruding through the fitting face, The pawl unk having bush stationary and move the steering to set the 
the large   awl is used with the spring driver clip and the front wheels in the straight ahead position. 

i unit having a smaller pawl i s  used with the driver bush - 
i which is the only one available for replacement purposes. 4, Refit the pawl unit, see under "Direction indicator 
i When it is necessary t o  renew a pawl unit having a long pawl unit-To remove and refit". 

pawl, the outer column must be modified and a driver 
i bush fitted. 

To fit driver bush to existing cars (Fig. 8) 

1. Remove the steering-column from the car, see under 
"Steering column-To remove and refit", withdraw 

To remove and refit the inner column from the flange end of the outer. 

I. Detach the pawl unit from the steering d u m n  by 
removlng 'two screws, washers and a clip; the length 2. Drill a in. (3.9 mm.) diameter hok In the outer 
of i t s  cable wil l ptrmlt the pawl unit to be gowed In column 5.45 In. ('I34 em.) from itstop end and epposlre 
the parcel tray. to but a l itt le below the "land" between t h e  two 

pawJ unit apertures. The size of the  drilling is 

2, Refitt~ng ir'the reverse of the removal sequence but MQRTANT (.'I54 t o  ,158 in.; 3.9 to 4.0 mm.1 to 
particular attention must be given to the followhg:- obtain the necessar). fntgrference fir far the metal 

dowel. 

i. The front  wheels are positioned in  the straight 
ahead att[tude setting them parallel tothe rear 3. Relleve all burrs inslde the outer column arourid the 
wheels and the pasftian of the gap* between 'the dtIHIng and the two apertures to  prevent foullng the 
two lugs of the spring driver clip o r  bush, set mld- driver bushm 
way in the uppermost aperture wlth a rod fed 
through either aperture in the outer column. 

4 Feed the driver bush into the flanged end of the inner - 

ii. Ensure that the cable is uppermost and t h e  pad column, lugs and first, until the cbXmfWantid grOOYe 

protrudes through =he firtlng face d '=he aligns with the drilling in the outer wlumn and retain 

pawl unlr I s  situated centrally In the m a t  verticil pressing the dowel Inro the driHing- 
aperture of the outer column. On certain cars, a 
"pip" In the clip d the pawl unit will b a t e  a 
drilling in the outer column. 

Resetting the spring driver clip or bush 

When the spring driver dlp ar  bush are correctly aligned 
the gap between the two lugs is, when the front wheeIs 
are in the straight ahead position, central within the top 
aperture in the outer column whether ieft o r  right hand 
drive. Any mlsallgnment can be corrected as follows: 

5, The spring driver dip on the inner mlumh is moved 
downward uhtil i t s  top edge is 7; in. (20.0 cm.) from f 
the top end o f  the inner column. Reassemble the i 
steering calumn, see under "Steering Column-To f 
dismantle and reassemble". : 

6. Refit the steerlrtg column to the car, see under 
''Steering Column-To rernave and refit". The i 
inner column is now 90' removed from its original I 
position and the steering wheel must be refitted j 
accordingly. 
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A - DRIVER .BUSH To remove and refit 

B -sPelNo DRIVER CUP 1. Remove the steering column from the car, see under 

C -METAL DOWEL 
"Steering Column-To remove and refit" and with- 
draw the inner column from the flange end. 

A B  ' 2. Lay the top end of the outer column flat on the bench - so one bush spigot is uppermost. 

3. Usinn a blunt tool press first one spigot and then the 
w . - 

I other, into and upward, out of the outer column. 

4. Refitting is the reverse of the removal sequence but 
particular attention must be given to t h e  following: 

, .  , 

i. The early metal and rubber bonded bush bearing 
is fitted, metal insert end first, when its-end face 
will Became flush with the top end of the outer 
column; the later bush will finish below the tep 
end of the-auter column. 

7751 
ii. Lubricate the bush, see under "Lubrlcatian". 

7. The original pawl unit i s  discarded and one having a 
shorter pawl fitted, see under "Direction Indicator 
Switch and Paw[ Unit-To remove and refit". 

STEERLNG COLUMN BUSH 

The bush which supports the top end of the inner column, 
is positioned by spigats moulded in i ts  outer tircurn- 
ference locating drillings in the outer ~ I u r n n .  

Two types of bushes have been fitted and they are as 
follows: 

i. A metal and rubber bonded bush having a nybn 
sleeve was fitted to early cars and can be recog- 
nised by its flush fitting with the top of the outer 
column. 

il. A one piece bush fabricated from "Polyon" is 
fitted to later cars and can be recognlsed by i t s  
sunken fit with the top end of the outer column. 

Lubrication 
The steering coTumn bush is lubricated during initial 
assembly and parlodical lu bricarkn is unnecessary. In 
service, should ever the need for lubrication arise the 
chamfer in the t ap  face of the bush Is packed with 
petroleum jelly. 

iii. Reassemble the steering coiurnn, see under 
"Steering Column-To dismantleand reassemble", 

STEERING UNIT WlTH BALL BEARING 
PINION 

To dismantle and reassemble 

1. Remove the two track rods from the-steering unit by 
releasing the lack plate, wiihdrawing two boltsl s t ru t  
plate and prlsing the extended rubber bushes of the . 

track rods from the wnvolute cover. , . 

2. Remove the two conical covers fram the body, fdowed 
by the convolute cover by releasing four metal clips 
and trapping the escaping oi! in a drip tray. 

3. Slacken off the damper screw and locknut a full turn 
and prise the closure cap from the opposite side of the ,  
body. 

4. Remove the cover plate, paper joint and shim pack 
from the top of the plnion housing by detaching two 
nuts and washers, prise the sealing ring from inside 
the cover plate when it is  well worn. 

5. Move the rack so it becomes clear of the pinion and. 
withdraw the pinion and top ball race assembly from' 
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the body; remove and discard the top ball race 
assembly from the pinion when it is well worn. 

Withdraw the damper pad, pressure plate and belle- 
ville washers through the closurc cap aperture; hold 
the locknut and remove the damper screw by applying 
a screwd rlver, through the closure cap aperture t o  
its slotted inner end, remove the locknut, washer and 
seal from outside the body. 

Withdraw the rack through the pinion end of the 
body, thus the rack teeth will not score the bush in 
the opposite end of the body, 

When it fs  necessary to remove the pinion botrom 
ball race assembly, heat the body around that area 
and the ball race assembly will drop our when the 
body is  "'turned over" and the plnlon end rapped on 
a wooden block. 

Reassembly is the reverse of the dismantling sequence 
but particular attention must be given to the follow- 
ing: 

i. When either of the studs are loose or have been 
renewed, t h q  must be tightened to a torque of 
3.5 Ibs. ft. (50 kg. cm.). 

li. All parts are rea-ssembled with a llberal coating d 
the recommended dl, see under "Recommended 
Lubricants, Section P". 

iii. The pinion ball race assemblies are a light press fit 
on the pinion and i n  the body. 

iv. Preload the pinion bearings  OM) to -OM in. (-00 
t o  .OS mm.) by pressing the pinion and top ball 
race assembly into the empty body followed by 
the original shim pack and cover plate bur withour 
a paper joint and breaking the oil film by gently 
tapping its splined end with a mallet; measure the 
gap between the cover plate and body, calcuface 
the thickness of the shim pack to produce the 

specified preload and the thickness of one paper 
joint, remove the cover plate, shlm pack and top 
bail race assembly from the body. 

v, The rack i s  fed into the body plain end first, so 
the groove aligns with the damper screw tapping 
and until the end is just: clear of the damper pad 
housing. 

vi. Locate the pressure plate followed by two belle- 
ville washers, with their raised centre edges to- 

gether, inside the damper pad with a smear of 
grease, 

vii. Cat the paper j d n t  with a non-hardening sealing 
compound, fit kneath the end cover and secure 
with two nuts tightened to a torque d 
3-5 Ibs. R. (50 kg. cm.) ; coat the edge of the 
closure cap simila'rly and press in, recessed side 
first until it becomes flush with the body. 

viii. The bolt heads of the metal bands securing the 
conical and convolute: covers are positioned verti- 
cally downward and behind the body when the 
steering unit is in i t s  fitted position, the centre Iinc 
of the pinCon i s  inclined rearward approximately 
40°, the conical cover at the pinion end 1s left slack 
until the track rods have been fitted and the 
steering filled with oil. 

lx. Check the starting torque to rotate the $nlon to 
the  full lock position in both directions does nut 
exceed 14 Ibs. in. (3 5 kg. cm.). 

x. The adjustable track rod is fitted t o  the right hand 
side of the steering unit and both track rods are 
set parallel to the centre line of the steering unit 
and the bolts tightened to the torque given in the 
"General Data Section". 

xi. The steering unit is filled with oil through the 
pinion and and the conical cover fitted, see under 
"To refill-oil". 

xii. The steering unit Is stored flat with the' pir!lan 
pointing upwards, thus minimising oil leakage. 
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BRAKES.. . . . 

. . 

Fig. 2. Locotian af the brake shoe udjuster of the rwr brukc 
Fig. i. Location of one brake shoe odjust~r of the front broke, 

the second adjuster is diametrically opposite 

DESCRIPTION - 3. Turn one adjuster clockwise until the brake shoe Is 
hard against the brake drum arid slacken back two 

GIrling two leading shoe drum brakes are fitted nn the when the wheel rotate Reeb'- . . . .  . .  . 

front wheels and leading and trailing shoe drum brakes . . . . . . . . 

are fitted on the rear wheels. 
4. Repeat with the second ad justcr and the second Rant 

brake. All four brakes are hydraulically operated by pressure 
generated in the master cylinder by application of the 
brake foot pedal. 5 Lower the car and rernwe the jacks. 

The handbrake operates on the rear brakes only by two 
Rear b a k e  shoe adjustment (See Fig. 2) ' ' ' 

independent cables. . . . . 

MAINTENANCE 

BRAKE LlNlNGS 

Brake Ilnlngr should be - exarnlned for wear at regular 
intervals and t h i  linings renewed when they have worn 
down to  rivet level. 

Front brake shoe adjustment [See Fig. 1) 

There are two  snail cam adjusters in each front brake, one 
for each shoe and each must be adjusted separately. 

There is one adjuster in each rear brake with two Iiiks : 
forming the abutment for the brake shoes. Each rear 
brake is adjusted individually and automatically adjusts : 

the handbrake. 

1. Chock the front wheels, release the handbrake and 
jack up the rear of the car. . . 

. . 
. . 

2. Turn the adluster situated on the outslde of the brak 
back place clockwise unti l  the brake shoes are hard 
anainst the brake drum and slacken back two clicks " 

when the wheel should rotate freely. 
Jack up the front of the car so the front wheels are ' 

dear of the ground. 
3. Repeat with the second rear brake. 

Turn back [anti-clockwise) bath adjusters, situated on , , . .  . , . . . . . . . ;! the outside of the brake back plate, unti l  they are in , ' . . . . .  . . 
the fully retracted posltlon. 4. Lower the car, remove the lacks, apply the haiidbh'k. 

' 
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Fig. 3; Lacstion af the right-hand brake cable adjuster, the left- 
hand udjustsr is on the  apposite side of the handbroke h e r  

Fig. 4. Locution of the fluid reservoir . , 

Handbrake adjustment (See Fig. 3) 

Adjustment of the rear brakes will automatlcaHy' adjust 
the hand brake. if, however, It is found that with the rear 
brakes in m r r e a  adjustment, excessive handbrake free 
travel is obtained, adjust the handbrake as follows:- 

Chock the front wheels, release the handbrake and 
jack up the rear of the car. 

Lock both rear brakes by means of the adjusters 
situated in each brake back pjate. 

, . 

Remove the plate from the centre d t h e  floor assembly 
beneath the  car by withdrawing eight bolts and 
washers. 

Set the length of each table individually t o  remove all 
slack by tlghtenlng the nut an the threaded end of the 
cable while holding the cable end steady with a second 
spanner on the smaller hexagon a short distance from 
the front end. 

Refit the plate so the end having the upturned tongue 
is towards the front of the car. 

Re-adjust the rear brakes, see under "REAR BRAKE 
5HOE ADJUSTMENT". 

FLUID LEVEL (See Fig. 4) 

The fiuid level in the master cylinde'r reservoir must be 
checked at regular intervals and should be kept up to the 
di~ision inside the reservoir. 

. , 

When the fluid level drops suddenly it indicates the 
existence of a leak and an immediate investigation must 
be carrled out so the  fault can be rectified, 

Use only the specified type  of h a k e  fluid for replcnish- 
rnent purposes, see under "RECOMMENDED LUB- 
RICANTS, SECTION P", Care must be taken not to 
spill any fluid on the car body as it is injurious to 
paintwork. 

Dirt .must not be allowed to  enter the hydraulic ;yrtern. 
The area around the top of the reservolr, together wi th  
the filler cap and utensils used during any topplng up 
must be perfectly clean. 

Clean the fdier cap and t h e  area around the tap of the 
fluid reservoir situated in the front right-hand corner 
of the luggage compartment. 

Unscrew the filler rap from the  reservoir and top up 
to the dlvislon inside the reservoir with NEW fluid. 

Ensure the breather holes in  the filler cap are 
unobstructed and refit the cap. 
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FRONT BRAKES - 
. . 

DESCRWTION (See Fig. 5) 

The front brake asem bly has two leading shoes wh;ich are 
operated by two single acting wheel cylinders situated 
diametrically opposite one another and connected by a 
bridge pipe. 

The leading or  toe end of the  Brake shoes are expanded 
, by the piscons of the wheel cylinders and the abutments 

at the trailing ends of the brake shoes are angled to a 
precise degree, thus the brake shoes will slide as they 
oxpand and a more efficient use i s  made of the whole 
lining area. 

The combination of wheel cylinder piston thrust and'the 
effort induced by the rorating drum i-mpinges on the 
angled abutment causing an outward movement of the 
brake shoe a t  the abutment o r  heel end similar to  that 
of the  leading o r  toe end. Thus t h e  pre.ssure over the  
lining area becomes equal, increasing the  braking 
efticiency, equalising wear and temperature over the 
whole linlng area. 

' Fig. 5. Right-hand front broke sssembly 

A. TOE END OF BRAKE SHOE 

B. LEAF SPRING OF STEADY POST . . .  . 

t. ANGLED ABUTMENT OF WHEEL CYLINDER BODY , 

. . 

To remove and refit (See Fig. 5) . . 

' . . .  
Steady posts and leaf springs, fitted through the brake . . 

. . 
back plate and each brake shoe web, hold the brake shoes . . 

.. . . ' %. ' . . 
agafnfl the platforms preued in the back piatel thus 1. Apply the hmdbrake, jack up the front of the &,and 
obviating any loss of brake shoe travel due to tilting. remove the roadwheel. 

Pull off springs are fitted between each brake shoe, 
adjacent to the wheel cylinder body and the brake 
back plate. 2. Remove t h e  brake drum from t h e  hub by' slackerihg' 

off both brake shoe adpsters and withdrawing a. 
countersunk screw. 

FRONT BRAKE SHOES 

Always fit factory lined replacement brake shoes and new 3. Remove the  leaf springs and steady posts from the 
pull off springs. The brake shoes have the correct type brake shoe and back plate by holding the head of the 
of lining and are ground accurately to size, thus ensuring post while compressing the leaf spring and sliding it 
an easy and quick bed-In to  the brake drums. sideways. 
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4. Lift the brake shoe from the slot in the wheel cylinder - To remove and refit (See Fig. 5) 
body and disconnect the pull off sprlng from the back 
plate. 

1. Apply the handbrake, jack up the front of the rar and 
remove the roadwheel. 

5. Repeat the previous two operations with the second 
brake shoe and apply rubber bands to each wheel 
cylinder t o  retain the piston within the wheel cylinder 
body. 2. Remove the brake drum From the hub by slackening 

off both brake shoe adjusters and withdrawing a 
muntersunk screw. 

6. Refitting is  the reverse of the removal sequence hut 
particular attention must be given to  the following:- 

3. Remove the front hub from the stub axle, see under 
"FRONT SUSPENSION. SECTION F". 

I. Lightly smear-the slot in the wheel cylinder body 
with Girling White Brake Grease. 

4. ~ e t a c h  the back plate complete with brake shoes and 
wheel cylinders from the stub axle by withdrawing 

ii. The pull off springs are f i t ted behind the brake shoe 
web using the holes adjacent to the steady posts. 
The open ends of the steady post leaf sprlngs are 
fitted towards the end of the pull off springs. 
When fitting new replacement brake shoes always 
fit new pull off springs. 

ili. Adjust the brake shoes, see under "FRONT 
BRAKE SHOE ADJUSTMENT", but when new 
replacement brake shoes have been fitted slacken 
off the adjusters one more click each to  allow for 
lining expansion and revert t o  normal adjustment 
after a short mileage. 

three bolts, nuts and washers; suspend nearby without 
straining the flexible hose. 

When it is necessary to remove the back plate from 
the car, disconnect the flexibk hose at the wheel 
arch bracket, see under "FLEXIBLE HOSE-To remove 
and re.fit-Front". 

5. Refitting Is the reverse of the removal sequence, but 
particular actentlon must be given t o  the following:- 

i. The endfloat d the front hub is set, see under 
"FRONT SUSPENSION-SECTION F". 

FRONT BRAKE BACK PLATE 

ii. The brake shoes are adjusted, see under "FRONT 
The front brake back plate is a steel pressing suitably BRAKE SHOE ADJUSTMENT". 
shaped to support the wheel cylinders, steady posts and 
brake shoes. Th'e back plate is mounted on the stub axle 
by three nuts and bolts. When necessary it can be detached 
withbut disconnecting the hydraulic system. movement 

' liL When the back plate has been removed fr&m the 
belng perrnltted by the flexlble hose attached to the car, b l e d  the brake system of aIr, see under 
wheel cylinder situated behind the stub axle, "BLEEDING THE HYDRAULIC SYSTEM". 
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Fig. 6. Erphdeb dew of [mi wheel rylinder. . 
. .  ' . . 

A. BOLT AND WkSHER 0. WHEEL CYLINDER BODY , , 

8. BLEED SCREW E. Pl5T ON SPRING 
. . .  C. BRlDGE PIPE PORT F. PISTON AND SEAL 

G. DUST COVER i 

FRONT WHEEL CYLINDERS [See Fig. 6) 

The front wheel ql inder consists of an a l l q  body 
housing, a spring, seal and piston. The plrton end is  
protected by a rubber dust cover. The body i s  slotted 
and the slot angled to accommodate the heel end of the 
second brake shoe, but the head of the pistan is plain. 

A return spring is fitted under the piston to ensure it Is 
kept in contact with the toe end of the brake shoe, when 
the  brakes are off- 

The wheel cylinders are mounted rigidIy on the back 
plate, fore and aft of the stub axle and connected t o  one 
another by a bridge pipe. The rearmast wheel eyllnder 
is connected t o  the pressure side of the master cylinder 
and the bleed screw is fitted t o  the foremost wheel 
cylinder. 

To remove and refit 

q .  Remove the brake shoes from the back plate, see under 

. . 

 am& the foremost wheel ql inder from the' back. 
plate by releasing the union nut of the bridge pipe,: 

trapping any escaping fluid In a drlp tray and removing . . . 
the two bolts and washers. 

. . 

Remiwe the rearmost wheel cylinder f r ~ m  the back: 
p(ata by releasing the union nut of the bridge pipe, ' 

detaching the flexible hose, see under "FLEXIBLE . ':. 

HOSE-To remove and refit-Front", trapping any.  . 

escaping fluld in a drip tray and removing two bolts . I ,  .: 

and washers. 

. . . . . . .  
,., : 

~ e f r t t i n ~  i s  the reverse of the removal sequence, but .  . 
particular attention must be given t o  the fallowing:- . 

1. Ensure the lower end of the inclined abutment klot 
In the wheel cylinder body Is towards the centre. 
of the back plate. 

ii.   he bridge pipe i s  fitted between the inner tappings 
of the two wheel cylinders and the bleed screw is 
fitted to the front tapping of the foremost wheel 

"FRONT BRAKE SHOES-To remove and refit". cylinder. 
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iii. The flexible hose is fitted to the rear tapping of the 4. Reassern bling is the reversaofthe dismantling sequence 
rearmost wheel cyllnder. but particular attention must be given to  the, 

follcawing :- 

iv. The front brake shoes are adjusted, see under 
"FRONT BRAKE SHOE ADJUSTMENT". I. The tapered sea\ is fitted to the  p h t m  wIth a 

Ilberal coating d Glrllng Brake Fluid, and the 
v. The bnke  system is bled of air, see under wider end of the taper away from the head of 

"BLEEDING THE HYDRAULIC SYSTEM". the piston. See under "GIRLING SERVICE KITS". 

To dismantle and reassemble (See Fig. 6) ii. The spring is fitted to the spigotted end of the 
pistan. 

I. Remove the rubber band and dust rover from the 
piston end of the wheel cylinder. Jtl. Insert the piston assembly inside the cyhder body 

with a liberal coating of Girling Brake Fluid or 

2. Remove the bleed screw, eject the piston, seal and Red Rubber Grease, exercising care not to  damage 

spring from the wheel cylinder body by applylng low the fine edge d the seal. See under "GIRLING 

pressure air to the tapplngs In the wheel cylinder body. SERVJCE KITS"' 

3, Detach the spring from the inner end of the piston and tv. Retain the piston Inside the wheel cyllnder body 
remove the tapered seal. wlth a rubber band. 
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REAR BRAKES 
. . 

DESCRIPTlO N (See Fig. 7) 

The rear brakes incorporate leading and trailing brake 
shoes operated by a single wheel cyllnder which is able 
t o  slide in the back pIate. Adjustment for  Ilnlng wear ls 
effected by a screw type adjuster situated diametrically 
opposite the wheel cylinder at che top o f  the back plate. 

The brake shoes are supported by platforms pressed into 
the back plate and sprlng loaded steady posts keep the 
shoes a t  r igkt  angles t o  the brake drum. The brake shoes 
are tin ked zogerher by two pull off springs attached t o  
the brake shoe webs on the side nearest the back plate. 

As hydraulic pressure is applied, the wheel cylinder piston 
moves the leading brake shoe autward t o  the brake drum. 
As the brake shoe contacts the drum further movement 
of the piston causes the wheel cylinder body t o  slide in 
the back plate and moves the traiIing brake shoes Into 
cmtact with the brake drum. When the hydraulic 
pressure i s  released, the pull off springs return the brake 
shoes and the wheel cylinder pistons to rest: poslrion 
when the rotation of the brake drum wl l l  centralise the 
brake shoes and wheel cylinder in the back plate. 

REAR BRAKE SHOES 

Always fir factory lined replacement brake shoes and new 
pulI off springs. The brake shoes have t h e  correct type 
of lining which Is ground accurately t o  size, thus ensuring 
an easy and quick bed-in to  the brake drums. 

To remove and refit (See Fig. T j  

I. Chock the f ront wheels, release the handbrake, jack 
up the rear of  the car and remove the rear wheel. 

2. Remove the brake drum from the hub by slackening 
off the brake shoe adjuster and withdrawing a counter- 
sunk screw. 

3. Remove the slotted warher, mil spring and steady post 
from the brake shoe by holding the head of the post 
on the outside of the back plate, depressing and 
rotating the slotted washer 90" against the pressure 
of the coil spring; repeat with the steady post of the 
second brake shoe. 

. Flg. 7. Rlght-had rear broke ossembly 

A. LEAPING BRAKE SHOE 

B, BRAKE SHOE ADJUSTER 

C. SLO'ITED WASHER OF STEADY POST 

D. TRAILING BRAKE SHOE 

E. TIP OF HANOBRAKE LEVER 

4. ldentif) the ends of the pull off springs t o  the holes in 
the brake shoe webs and remove the heel end of the 
leading (rearmost) brake shoe from the slot in the 
adjuster and remove the toe end from the  lever of 
the wheel cylinder just above the piston. 

5. The tension of the pull off springs is now rdeated and 
t h e  trailing (foremost) brake shoe can be removed 
from the slats in  the brake adjuster and wheel cylinder 
body. 

6. ~ ~ ~ l ~ i a  rubber band to the wheel cylinder to retaln 
the plnon wlthin the wheel cylinder body, 

7. ~ e f i n i n ~  i s  the reverse of the removal sequence but 
particuiar attention must be given to the folIowing:-- 

I. lightly smear the slots in the wheel cyllnder and 
adjilster links wi th  "Glrlhg Whlte Brake Grease", , . .  
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ii. When fitting new brake shoes also f i t  new pull-off . 
springs; fit the springs according to the identifica- 
t ion marks. 

The slng[k mil spring is  fitted inside the brake 
shoe webs adjacent t o  the brake shoe adjuster 
using the inner of the t w o  hales and so the tips 
of the springs locate In the outer holes. 

The double coiled spring isfittsdoutslde the brake 
shoe webs adjacent t o  the wheel cylinder wi th  the 
longer coil hooked onto the trallirtg brake shoe 
and both ends using the outer of  the two hdes. 

iii. Adjust the brake shoes, see under "REAR 
BRAKE SHOE ADJUSTMENT", but when new 
replacement brake shoes have been fitted, slacken 
off the adjuster one more dl& t o  allow for  lining 
expamian and revert to normal adjustment after 
a short mileage. ..:.. 

, 

BRAKE SHOE ADJUSTER (See Fig. 7) 

The brake shoe adjuster has a light alloy body whlch Is 
bolted rigidly to the back plate and houses two  sliding 
links. Theauter end af the links is slotted t o  accommodate 
the tail end d the brake shoes and the Inner ends are 
lncllned to mate with the four flats on the conical head o f .  
the hardened steel wedge, the axis of which i s  set at r ight 
angles to  the  two  links. 

The shank of the wedge is threaded and the end which 
protrudes through the back plate has a squared head. 
By rotating the squared head of the wedge in a clockwise 
direction, the  two  links are forced apart and the fulcrum 
point of  both brake shoes expanded thus brlnging the 
lining surface nearer t o  the brake drum. 

Ta remove and refit (See Figs. 2 and 7) 

I. Rem'dve the brake shoes from the back plate, see under 
"BRAKE SHOES-To remove and refit". 
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2. Identify and withdraw the two links from the  adjuster 
and remove the adjuster body from the back plate by 
removing t w o  nuts and washers. 

3. The wedge can be removed from the body by rotating 
It clockwise so the squared head passes through the 
hody. 

4. Refitting is the reverse of the removal sequence but 
parricular attention must be ghen  to  the following:- 

i. The two links are returned to the origins[ p~slt lons. 

ii. The incllned faces and the slots of the links are 
lightly smeared wi th  Girl ing Whi te  Grease. 

REAR BRAKE BACK PLATE 

, . .  
. .,.. 

The mar brake back plate is  a steel pressing suitably 
shaped to support the brake shoe adjuster, steady posts, 
sliding wheel cylinder and the brake shoes. The back 
plate is mounted on the rear bearing housing by four 
nuts and bolts but it cannot be removed unless the 
hydraulic system is  disconnected at the wheel cylinder. 

Ta remove and refit 

f .  Chock the front wheels, release the handbrake, jack 
up the rear of  the car and remove the roadwheel. 

2, Remove the brake drum from the hub by slackening 
off the brake shoe adjuster and withdrawing a counter- 

sunk screw. 

3,  Detach the handbrake cabte from the wheel cylinder 
lever by discarding the  split pin, removing the plain 
and spring washers and wlthdrawlng the clevis pin 
from the fork end. 

4. Disconnect the hydraulic pressure pipe from the wheel 
cylinder by releasing the  union nut and trapping any 
escaping fluid in a drip tray. 
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Fig. 8. Exploded view of rear brake cylinder 

A. METAL CUP 

0. DUST COYER 

C. HANDBRAKE LEVER 

D. PLSTON AND SEAL 

E. WHEEL CYLINDER BODY 

F. BLEED SCREW 

5. Withdraw thk hub from the drive shaft by releasing The body adjacent t o  the head of the piston is built up t o  
the tabwasher and removing the nut. form a pivot for the lever of the handbrake. The longer 

and outer end of the  lever i s  attached to the brake cable 
whlle the short end locates an aperture in the toe end 

6. Remove the back plate from the bearing housing by of the brake shoe. 
withdrawing four bolts, nuts and washers. 

7, Refitting is the reverse of the removal sequence, but The wheel cylinder is freely mounted la the back plate 
particular attention must be given to the fo1bwing:- thus facilitating the centring d the brake shoes and held 

in its slot by spring and retaining plates fitted onto the 
neck o f  the wheel cylfnder as it protrudes through the 

i .  The hydraulic system i s  bled o f  air, see under back plate. 
"BLEEDING THE HYDRAULIC SYSTEM". 

ii. The brake shoes are adjusted, see under "REAR 
BRAKE SHOE ADJUSTMENT"., la remove and refit 

REAR WHEEL CYLINDERS (See Fig. 8) I. Remove the brake shoes from the back plate, see under 
"BRAKE SHOES-To remove and refit". 

The rear wheel cylinder consists of an alloy body 
housing, a seal, piston and protected by a rubber dust 
cover which is retained by a metal clip. The body is 2. Detach the handbrake cable from the lever by dls- 
slotted t o  accommodate the heel end of the trailing brake carding the split pin, removing the plain and spring 
shoe but the head o f  the plston i s  pIain. - washers and withdraw in^ the' clevis pin. 



RQQTES MANUAL WSM.141 

Page I 2  Saction K (Brakes) 

3. Remove the pressure pipe from the whceI cylinder by 
releasing the union nut and trapping any escaping 
fluid i n  a drip tray. 

4. Remove the lever f rom the wheel cylinder by easing 
the dust cover aside, withdrawing the retaining plate 
and manoeuvring the lever pivot f rom between the 
wheel cylinder body and the back plate; the removal 
of the retaining ph te  wi l l  allow suficient clearance. 

5. Withdraw the wheel cylinder through the back pIate 
by removing the spring plate and dust cover. 

6. Refitting is the reverse of the removal sequence, but 
particular attention must be given t o  the fol1awing:- 

iv. Check the handbrake adjustment, see under 
"HANDBRAKE ADJUSTMENT". 

v. Bleed the brake system of air, see. under 
"BLEEDING THE HYDRAULIC SYSTEM OF 
AIR". 

To dismantte and reassembk (See Fig. 8) 

1. Remove the rubber band from the wheel'cylinder, 
follow wi th  the dust cover by releasing the metal clip. 

2. Withdraw the bleed screw, .eject the piston and seal 
from the body by applying low pressure air  t o  th.e 
tappings in the wheel cylinder body. 

3. Remove the tapered seal from the piston. 
i. Ensure the wheel cylinder body has complete 

freedom of back P ~ ~ ~ ~ ~ ~ Q ' -  4. Remsemb]ing i s  t he  reverse of the dismantling 
IMPORTANT- The piston Pinu towards sequence, but particvbr attention must be given to  

the rear of the car. the foI1owing:- 

ii. Position the wheel cylinder in the back plate and 
slide the spring plate, open end first, from the 
h e r  end; feed the drilled end of the lever through 
the slot in the back plate and manoeuvre the pivot 
between the wheel cylinder and back plate, fit the 
dust cover and retaining plate so the open end i s  
towards the lever and engage the "pips" of the 
spring plate. Confirm that the wheel cylinder slides 
within the back plate. Fit new split pins to the 
rear ends of the brake cables. 

1. The tapered seal is fitted to the piston with a 
liberal coating of Girling Brake Fluid, and the 
wider end of the taper away from the head of 
the piston. See under "GIRLING SERVICE KITS". 

ii. Insert the piston and seal inside the wheel cylinder 
body with a liberal coating d Girling Brake Fluid 
or Red Rubber Grease, exercising care not to 
damage the fine edge of the seal. See under 
"GIRLING SERVICE KITS". 

iii. Adjus.t the rear brake shoes, see under "REAR iil. Retain the piston inside the wheel cylinder wi th  a 
BRAKE SHOEADJUSTMENT". rubber band, 
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HYDRAULIC SYSTEM 

BLEEDING THE HYDRAULIC SYSTEM 

Bleeding or e x p e h g  air f rom the hydraulic system i s  
not a maintenance operatbn and should only be necessary 
when a portion of the hydraulic system has been dis- 
connected or when the fluid level In the reservoir has 
fallen so low that air has entered the system. 

8. Readjust the  front and rear brake shoes, see under 
their  respective headings earlier i n  this Section. 

9. Top up the master cylinder reservoir t o  the correct 
level and refit the fil ler cap, ensuring its seal is in 
good condkion and the air vent is unobstructed, as 
any blockage will cause the brakes to bind. 

Always keep a careful check on the fluid level during 
bleeding since it is most important that a high level is 
rnaintajned. Should alr enter the master cylinder from 
the reservoir the complete operation must be repeated. 

,+i. When fitted, destroy all vacuum In the servo unit by 
repeated operation of the brake pedal, NEVER start 
t h e  engine before bleeding of the system has been 
completed. ' 

2. Ensure thar:all hydraulic connectlms are secure and 
the master byllnder reservoir'is filled t o  a high level; 
this level must be mainralned during the complete 
operation. 

3. Slacken off the four front brake shoe adjusters and 
fully tighten the two  rear brake shoe adjusters; this 
wi l l  reduce the fluid space in  the wheel cylinder 
bodies. 

4. Remove the rubber cap from the bleed screw of the 
left hand rear wheel cylinder, fit the bleed tube and 
immerse the Free end o f  the tube in  a glass vessel 
containing a smalI quantity of  brake fluid. 

5. Remove any floor covering that prevents a full stroke 
of the brake pedal; with the assistance of another 
person slacken off the bleed screw + to  3 of a turn 
and depress the brake pedal a succession of long and 
short rapid strokes and then allow the brake pedal to  
f ly back 10 i t s  stop with the foot removed. Actuate 
the brake pedal in this manner unti l  the brake fluid 
entering the glass vessel is free from air bubbles and 
then tighten the bleed screw on the next downward 
stroke to the torque given in "General Data". 

6. Remove the bleed tube and glass vessel from the 
bleed screw and refit the rubber cap. 

7; Repeat the three previous operations wi th  the right 
' hand rear bleed screw followed by the left and right 

hand front bleed screws respectively. 

The front and rear wheel cylinders have conical ended 
bleed screws which bed onto a seat formed in the bottom 
of the bleed screw tapping. 

The bleed screws must never be overtightenad sin& th& 
threads may become stripped. Use only short spanners 
and tighten the bleed screws t o  the torque given in 
"General Data". 

BRAKE PIPE R U N  

The fluid reservoir i s  connected by a short length of 
rubber hose and a metal pipe to  the feed port at  the 
front end o f  the  brake master cylinder mounted in the 
floor o f  the luggage compartment. 

The master cylinder pressure plpe from the side of the 
cylinder passes through the floor of the luggage cornpart- 
rnent to  the front connection of a four-way connector 
attached to the  underside of the floor adjacent to the 
right-hand front wheel arch. 

The left- and right-hand side cannectlans are &nn&ted 
by rigid plpes and Rexible hases to the rear-most wheel 
cylinders mounted in the back plate of the two front 
brakes. The junctions o f  the flexible hases and metal 
pipes are supported in brackets welded to  the bottom 
and rearward extremities of both wheel arches. 

The rear connection of the four-way connector Is con- 
nected to the front of a second four-way connector at the 
rear of the car by a metal pipe which is attached to the 
centre swaging of the floor assembly. 

The left- and right-hand side connections are connected 
by metal pipes and flexible hoses to the wheel cylinders 
mounted !OW in the back plate of the two rear brakes. 
The flexible hoses are positioned between two metal 
pipes to attommodate the rise and MI ef the rear sus- 
pension arms, the ends of the flexible hoses are mounted 
in brackets, one on the rear main crossmember and a 
second on the swinging arms of the rear suspension. 
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 endi in^ metal pipes 

Two diameters of metal plpes are used and are as foliowt: 

Supply, From fluid reservoir to master cylinder-: in. 
diameter with & In. 20 T.P.I. UNF. union nuts! 

Feed. From master cylinder t o  servo unit, when fitted, 
and the wheel cylinders+ in. diameter with 
+ in. 24 T.P.I. UNF. union nuts. 

Should the metal plpes be supplied in straight length's, 
they must be shaped to  follow the form of the original. 
In the event of the original being damaged beyond 
usefulness a master must be made up from a length of 
heavy gauge maleable wire and then using this as a pattern. 

The new straight pipe can easily be shaped with the 
fingers or on a pipe shaping "dolly", but i t1 i t s  absence 
a piece of pipe, of similar dlarneeer to the radius OF the 
shape required, can be used. To assist in forming the 
shape adjacent t o  the ends of the new pipe length, a 
three- or four-way connector can be screwed onto the 
union to  provlde a better grip. 

Union nuts 

The union nuts must never be overtightened since thelr - 
threads may became stripped. Use only short spanners, 

i and tighten the union nuts t o  the torque given in 
l "General Data". 

Ta remove and refit-Front 

I. Grip the hexagan of the flexible hose adjsceilt t o  the 
support bracket with one spanner and detach the 
pressure pipe on the opposite side by releasing the 
union' n u t  with a second spanner. 

2. Sti I l  holding the hexagon, petach the flexibIe Rose 
from the support bracket by removing a nut and 
was her. 

3. Remove the flexible hose from the wheel cylinder by 
applying a spanner to the hexagon at that end and 
permitting the entire length of flexible hose t o  rotate. 

4. RRefitting i s  the reverse of the removal sequence, but 
particular attention must be given to the fdIowing:- 

i. It is essential that the flexible hose i s  fitted to the 
wheel cylinder first. 

ii. The second end of the flexlble hose i s  fitted to  the 
support: bracket and set t o  clear all obstructions 
that may cause chafing by posttlonlng the hexagon 
with one spanner while fitting the securing nut 
and metal pipe with other spanners. 

Ili. The brake system is bied of air, see under 
"BLEEDING THE HYDRAULIC SYSTEM". . 

FLEXIBLE HOSES 

To accommodate the constantly changing position d the 
front suspension wishbones and rear suspension arms 
whilst the car i s  moving, flexible hoses are used to  
connect the pressure pipes to the front wlleel tylfndrrs 
and the metal pipes of the rear wheel cyllnders, 

They should be examlned at  regular intervals far chafing, 
general deterioration and leakage. When there Is any 
doubt concerning the tondltlon of the flexible hose I t  
should be renewed. Should a hose become blocked, it 
must never be deared by probing but renewed. 

All flexible hoses must be renewed every three years. 

70 m w v e  and reat-Rear (See Fig. 9) 

1. Grlp the hexagon of the flexible hose adjacent to the 
support bracket on the rear suspension main cross- 
beam wlth one spanner and detach the metaI pressure 
plpe en the opposite side by releadng the union nut 
with a second spanner. 

2, Stlll holding the hexagon, detach the flexlble hose 
from the support bracket by removing a nut and 
washer. 
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Fig. 9. Location af reor flexible hase 

Repeat the two previous operations a t  the other end 
of the flexible hose. 

Refitting is the reverse of the removal sequence, but 
particular attention must be given t o  the following:- 

i. The second end of the flexible hose i s  fitted to the 
support bracket and set to  clear all obstructions 
that may cause chafing by positioning the hexagon 
wlth one spanner whlle fitting the securlng nut and 
metal pipe with other spanners. 

ii.The brake system is bled of air, see under 
"BLEEDING THE HYDRAULIC 5YSTEM1'. 

FLUID RESERVOIR (See Fig. 10) 

The remote type fluid rae rvo i r  is mounted in the front 
right-hand corner of  .the luggage compartment just 
inboard of the headlamp. It Is fabricated from a plasttc 
translucent plastic material and halved down the centre 
by a division, the left- and right-hand divisions being 
connected t o  the clutch and brake master cylinders 
respectively. 

Fig. 10. Master cylinders and feed Pipe : the petrol tank has 
been removed 

Two lengths of rubber hose and metal pipes connect the  
ports in the base of the fluid reservoir to  the feed ports 
d the master cylinders. The metal pipes are clipped to 
the front wheel arch In the bottom of t he  luggage 
compartment by weIded tongues. 

To remove and r e f i t  (See Fig. 10) 

I, Detach the two rubber hoses from the ports'l'ri the 
base of the fluid reservoir by releasing thii metal 
bands and trapplng the escaping fluid in a drip tray, ' . 

2. Remove the fluid reservqir from the front right-hand 
corner of the luggage compartment by removing two 
bolts, nuts and washers. 

. . 
3, Refitting is the reverse of the removal sequence, but - . 

particular attsntlon must be given to the followtng:- , ' 

i. The brake system is  bled of air, see under 
"BLEEDING THE HYDRAULIC SYSTEM". 

i l .  The clutch system Is bled of alr. see under 
"BLEEDING THE CLUTCH in CLUTCH- 
SECTION D". 
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MASTER CYLINDER (See Fig. 10) 

The master cylinder is fitted to a rnolinring plate which 
in turn is mounted In the floor of tha luggage compart- 
ment beneath the petrol tank. It Cs connected t o  the 
fluid reservoir by the feed port in the front end of the 
body and t o  t h e  wheel assemblies by the pressure port 
in the side of the body. It can be identified as the one 
having the two Iines cast into its body. 

The master cylinder has an alloy body with a highly 
pollshed cyllnder bore and contains the centre valve and 
piston assembly. The centre valve consists of a spring 
thimble, piston return spring, valve spacer, spring washer; 
centre valve and seal; this assembly is attached to the 
shouldered end of the piston by spring leaf in the 
thlmble. A push rad assembly which i s  connected to  
the foot pedal consists of a push rod, dished washer and 
rubber dust cover Is held in the open end of the body 
by a circlip. The dished washer acts as a pedal stop. 

When pressure Is applled to  the foot pedal, the pistori 
moves down the cylinder bare and the piston return 
spring which abuts to  the centre valve closes the valve 
to the feed port cutting off the supply of fl uid from the 
reservoir. Continued movement o f  the plston forces the 
fluid out through the pressure port, in the side of the 
body, t o  the wheel assemblies and also keeps the centre 
valve hard on Its seat. 

On the return stroke, the piston moves back along the 
cylinder bore and with the final movement of the piston 
lifts the centre valve off Its sear and allows the free flow 
of fluEd between the master cylinder and reservoir. 

To remove and refit  (See Fig. 10) 

Remove the petrol tank from the bottom of the 
luggaze compartment, see under "PETROL TANK- 
To remove and refit, FUEL SYSTEM-SECTION C". 

Disconnect the feed and pressure pipes from the 
master cyllnder by releasing the union nuts and trap- 
ping any escaplng fluld In a drip tray, 

Detach the push rod from the foot pedal by discarding 
the splk pin and withdrawing the 'clevis-:-pin and 

4. Remove the master cylinder from the bracket by with- 
drawing two bolts and washers. 

. . 

5.' Refitting Is the reverse d the rernoval'sequeh.ce, but 
particular attention must be given to the following:-- 

i. A new split pin is fitted when aetachlng the push 
rod to the foot pedal. 

ii. The brake system is bled d air, see under 
"BLEEDING THE HYDRAULIC SYSTEM". 

Girling service kits 

Girling servlce kits, contalnlng the necessary rubber 
seal(s) and a tube of Girling Red Rubber Grease. are 
available. The appropriate Service Ki t  must always be 
obtained when any seal@) need renewing and Wed as 
follows:- 

I. When !he master or wheel cylinder has been dis- 
mantled, the bore and internal parts of the cylinder 
must be cleaned with Girling Cleaning Fluld and 
aIlowed t o  dry off. 

2. Examine the cyllnder bdre and piston, when they are 
smooth t o  the touch with no corrosion, score marks 
or ridges, the new seal can be fitted; but when there 
Is any doubt as t o  their condltlon, a new replacement 
cylinder must be obtained. 

3. Fit the sea! to the piston or valve with a liberal coating 
of Girling Brake Fluid giving particular attention to  
the position of the lip face, normally towards the fluid 

supply- 

4. Smear the piston with Girling Red Rubber Grease and 
insert into the cylinder bore, exercising care not t o  
damqe or fold back the fine edge of the seal. 

5. Smear the Inside edge of the dust cover also with 
Girling Red Rubber Grease, fit t o  the cylinder body 
and secure with-a metal clip as necessary. 

washer. 
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Fig. 11, Exploded view of brake master cy Rnder 
. . . . 

. .  , 

1. PUSH ROD 5. PISTON RETURN SPRING . . 
. . . . .  

6, VALVE SPACER 2, ClRCLlP 
. . 

3. PISTON AND SEAL 7. SPRING WASHER . . 
. . 

. . . . 
B. CENTRE VALVE AND 'SEAL 4. THlMBlE . . 

. . 
9. MASTER CYLINDER BOW . . . .  

. . 

T o  dismantle and r'assemble (See ~ i ~ .  11) . "it. The seat Is fitted to the centre valve,. fiat' face : 
first, with a liberal coating of h r a k ~  fluid. 

I. Ease the dust cover from the piston rod end of the 
body. 

2. Withdraw the push rod assembly from the body by 
reIeasing the circlip in the open end of the cyIinder 
bore. 

3. Eject the piston and centre valve assembly from the 
cylinder bore by applying low pressure air to the 
inlet pore. 

4. Detach the cehtre valve from the piston by easing the 
leaf of the thlrnble from the shouldered end of the 
piston. 

5. Remove the thimble and piston return spring from the 
stem of the centre valve by compressing the return 
spring and passing the small end of the valve stem 
through the key hoIe shaped aperture in the thimble. 

6. Wlchdraw the valve spacer and spring washer from 
the centre valve and ease the seal from the opposite 
side. 

7. Ease the seal from the shouldered end of the piston, 

. . 
iii. The spring washer is fitted to  the valve stem, 

domed face first, followed by the  valve spacer sa i 
i t s  "legs" encase the spring washer and the seal. i 

iv. The thimble i s  fed into the piston return spring 
and both Fitted ta the  valve stem, return spring 
first and located centi-ally on the valve spacer; 
the return spring is compressed until the end of 
the valve stern can he locked in the keyhole 
shaped aperture in the thirnbla 

v. The tapered seal is fitted t o  the shouldered end j 
of the piston, flat face first and with a liberal 

, . 
coating of brake fluid. , 

' I .  

ul. The plston 15 fitted t a  t he  th imbh of the centre 1 
valve zsernbiy and both posftivety locked to- 
gether by pressing the thimble leaf down behind i $i3F ' 

rhs shrsulder of the  piston. 

vii. Smear the plston with Girllng Red:Rubber Grease 1 
and feed the centre valve and piston assembly j 
into the master cylinder, centre valve first. 
exercising care nor to damage the fine edge of I 
the seal and so the thimble leaf wi l l  be upper- 
most when the m m e r  cylinder 1s In its fitted ! , 

position, thus the air between the pistan and 
thimble will rise as the hydraulic system Is bled ] 
of air. 8. Reassembling I s  the reverse ofthe dismanthg sequence 

but particular attention must be given to the falbw- viii. Smear the inside of the dust cover with Glrling 
ing:- Red Rubber Grease and ensure that the circlip, i 

which secures the push rod assembly is fully 
I i, All  parts must be meticulously cleaned and re- engaged in I ts  groove inside the open end of the : 

assembled in equally clean conditions. master cylinder. 
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HANDBKAKE 

Fig. 13. The hsndbrake cable run on the left-hond rear suspenslan 
arm, the righhand ride ts symrnerrcrlcally opposite 

Fig. 12. Lacatian af hdndbrake lever 

DESCRIPTION (See Figs. 12 and 13) HANDBRAKE CABLES (See Fig. 13) 

The handbrake operates on the rear wheels only and 
consists of a hand lever, sltuated between the two  front 
seats, two cables and t w o  levers iucarporated. m a  In 
each wheel cyli~dar. The cables, which run through 
slides incorporated in  the main cross-beam and attached 
to the two arms of tthe rear suspension, connect the 
hand lever with the levers pivoting in each wheel 
cylinder where the tfp d the Iever locates the nose end 
dthe leading brake shoe of each brake (See Fig. 7). 

Application of the handbrake tensions the cables and the 
wheel cylinder levers move the leading brake shoes 
outward to the brake drums; further movement of the 
wheel cylinder levers causes the wheel cylinder bodies 
to slrde In  the back plates and move the trailing brake 
shoes into contact with the brake drums. 

When the handbrake is released the pull off springs return 
the brake shoes to  the rest position and when the car 

To remove and refit 

I. Chock the front wheels and release the handbrake. 

2. Remove the rear end of one wMe from the wheel 
cylinder [ever, by discarding the split pin, removing 
the plain and spring washers and withdrawing the 
clevis pin ; repeat with the second cable as necessary. 

3. Detach the cable and brackets from the rear suspension 
arm by withdrawing two  bolts each o r  by driJling our 
the h~llowrivetsand cutt ing the cackweld as necessary. 
In the instance of riveted brackets, it is advantageous 
t o  remove the rear suspension arm from the car. 
Repeat with the second cable as necessary. 

moves off the rotation of the brake drums centralhas the 
brake shoes and wheel cylinders within the  brake drums 4, Remove the plate from the centre of tthe floor assembly 
and back plate respectlwly. beneath the car by withdrawing eight bolu and 

washers. 
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5. Wlthdraw the threaded end of the cabb from one 
side af the handbrake lever by removing one nut, a 
spring and washer; repeat with the second c a b  as 
necessary (See Fig. 3). 

6. Withdraw the cable rearward through the slide 
incorporated In the main crossmember of the rear 
suspension adjacent to the front end of the transaxle 
assembly; repeat with thc second cable as necessary. 

7. Refitting is the reverse of the removal sequence, but 
particular attention must be ghen t o  the following:-- 

i. The front and rear brack~ts  are secured t o  the top 
and bottom faces of the rear suspension arm 
respectively using the same type d attachment as 
the original. When using hollow rivets make a 
tack weld between the rear edge of the front 
bracket and the top face of the rear suspension 
arm. 

ii. The threaded end of the cabie[s) are fed through 
the crossbeam slide from the rear but they are not 
attached t o  the handbrake Jever until the rear ends 
have been fitted to the wheel cylinder levers and 
the brackets to the reor suspension arms. Fit 
new split pins to the rear ends of the brake cables. 

iii. The washer followed by the spring are firted t o  
. the threaded end o f  the handbrake cable(s) and 

then fed through the boss of the handbrake lever. 

iv. The handbrake i s  adjusted, see under "HAND- 
BRAKE ADJUSTMENT". 

v. The plate Is ' f t ted so the end having the up-turned 
tongue is towards the front d the car. 

HANDBRAKE LEVER (See Fig. I2)  

To remove and refit 

1. Chock the front wheels and release the handbrake; 

2. Remove the plate from the centre of the floor assembly '. 

beneath the car by withdrawing eight bd ts  and -' 

washers. 

3. Withdraw the threaded ends of the t w o  handbrake 
cables from the lower end of the handbrake laver by 
removing one nut, a spring and washer from each 
(See Fig. 3). 

4. Remove the handbrake Jever from between the two : 
seats by moving the floor covering t o  one side, 
releasing the grommet and removing t w ~  nuts and : 
washers. 

. .  . . . .  . 

5. Refitting is the reverse of the removal sequarich, but 
particular attention must be given to the following:-. 

i. The washer followed by the spring are fitted to the 
threaded end of the handbrake cables and than 
fed through the boss of the lever. 

i i .  The handbrake is adjusted, see under "'Handbrake 
Ad)ustmentW , 

iil. The plate is fitted so the end having the upturned 
tongue is towards the f ront of  the car. . . 

. . 
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PEDAL ASSEMBLY 

Fig.14. The p d a l  assembly with master cyHndcrs attach~d 

DESCRIPTiON (See Fig. 14) 

The pedal assembly is ofthe pendulum type being attached 
to a spindte mounted In a stepped bracket whlch tn turn 
Is fitted t o  t h e  floor ofthe luggage compartment according 
to the drtve of the car. 

The brake and clutch masFcr cylinders fitted t o  the 
vertical face ofthe step and the m a t e r  cylinder push rods 
are attached to the levers of t h e  pedal a short distance 
from the spjndle. The pedal stops are incorporated inside 
the master cylinders. 

To remove and refit (See Flgs, I D  and 14) 

Remove the petrol tank from inside the luggage com- 
partment, see under "Petrol Tank, To remove and 
refit, FUEL SYSTEM-SECTION c". 

Disconnect the feed and pressure pipes from the 
brake and clutch master cylinders by releasing the 
four unbn nuts and trapping any escaping ffuid in a 
drip tray. 

Remove the pedal assembly complete with the two 
master cylinders from the floor of the luggage corn- 
partment by withdrawlng seven bolts and washers. 

Detach the two master cylinder push rods from the 
pedal lever by discarding the split pin and withdrawing 
the clevis pin and washer; remove the two master 
cylinders from the  pedal bracket by withdrawlng two 
bolts each. 

5. Refitting is the reverse of the removal sequence, but 
particular attention must be given to the foltowing:-- 

i. The master cylinder having the two raked lines 
case in the  body will identlfy the brake master 
cylinder. 

il. New split pins are used to secure the  master 
cylinder push rod clevis pins. 

ill. The brake system is bled of air, see under 
"BLEEDING THE HYDRAULIC SYSTEM". 

iv. The clutch system is bled of air, see under 
"BLEEDING THE CLUTCH SYSTEM in CLUTCH 
-SECTION Dl'. 

To dismantle and reassemble (See Flg. 14) 

I. Detach the inner leg of each tension spring from the 
pedal lewrs by easing the hooked end from each lever 
with a pair of pliers. 

2. Remove the two pedals and tenslon springs from the 
bracket by detaching t h e  circlip from the left-hand end 
of the spindle and withdrawlng the spindie from the 
right-hand side of the bracket. 

3. Reassembling is  t h e  reverse of t h e  dismantling 
sequence, but particular attention must be given t o  

the following:- 

i. The right-hand tension spring is fitted to the 
fulcrum of the brake pedal so i t s  outer end wil l  
hook round the right-hand flange of the bracket 
but the inner leg of the spring is left clear of t h e  
pedal lever. 

ii. The spindle is  fed through the bracket and brake 
pedal from the right-hand side, "Dm shaped end 
f i r s t  so the flat on tho  spindle aligns with the flat 
in the left-hand slde of the bracket. 

iii. The left-hand tension spring 1s fiited to the left- 
hand side of the dutch pedal in a similar manner 
and the cicclip is fitted t o  the protruding left-hand 
end of the spindle. 

iv, The inner ends of the tension springs are hooked 
round the pedal levers. 
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Renewing the fluid 2, Repeat the previous operation wkh the clutch 
hydraulic system but in this instance there is only 

The fluid in the brake and clutch hydraulic systems must one bleed screw. 
be renewed every .twelve months. 

'I. Pump the old fluid from the brake hydraulic system 3. Fill the master cylinder reservoir w i th  Girling 
by slackening off the bleed screw furthest from .the Cleaning Fluid and pump out through each brake and 
master cylinder $ to $ of a ,turn and when the  fluid clutch bleed screw. Continue t o  replenish the master 
changes re air retighten .the bleed screw. Proceed cylinder reservoir unti l  at least a q u w c  (1.1 litres) 
with the next furthest and finish a t  the bleed screw has passed through each bleed screw. Discard all 
nearest ?he master cylinder in a similar manner. the old fluid. 
Discard all the old fluid. 

2. Repeat the previous operation wi th  the clutch 
hydraulic system but i n  this instance there is  only 
one bleed screw. 

3. Refill the master cylinder reservoir with the recorn- 
mended fluid, see under "Recommended Lubri- 
cantsH-Sec.tien P and bleed both hydraulic systerns 
af air, see under "Bleeding the hydraulic system" in 
this Secrion and "Bleeding the system" in Section D. 

Flushing .the: hydraulic system 

4. When necessary, remove a[[ flexible hoses and brake 
and clu.tch hydraulic units; dismantle, clean and fit 
new seals, Blow our the pipes with dry compressed 
air and refit, together with new flexible hoses and a 
new scap l ight switch. See under ''Seals in the 
hydraulic units". 

5. Kefill the master cy[inder reservoir wkh the recam- 
mended fluid, see under "Recommended Lubri. 
cants"-Section P and bleed both hydraulic systems 
of air, see under "Rleedlng the hydraulic system" in 
this Section and "Bleeding the system" in  Section D. 

When the master cylinder reservoir has become con- 
taminated with an incorrect fluid both hydraulic systems 
must be immediately 'flushed out and refilled with fresh Seals in the hydraulic units 
fluid of ,the recommended type. 

Should ever the contamination be caused by a mineral The seals in the hydraulic units must be renewed every 
oil, in addition t o  flushing, the flexible hoses, the seals i n  three years and also whenever the brake and clutch 
the brake a.nd clutch hydraulic units and the stop light hydraulic syscenx have been contaminated wi th  a mineral . . 

switch must be renewed, oil. 

1. Pump all the  old fluid from the brake hydraulic The most: satisfactory method of seal renewal i s  to repface 
system by slackening off the bleed screw furthest the existing hydraulic units with Replacernent Service 
from the master cylinder +to $ of a turn and when the Unlcs available .through the spares channels; however 
fluid changes to  air retighten t h e  bleed screw. Pro- should this procedure be impracticable Service Kits, 
ceed wi th  the next furthest and finish at  the bleed containing the seals and when necessary tubes of lubrim 
screw nearest the master cylinder. Discard all the cants, are available. 
old fluid. 
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WHEELS AND TYRES 

. Fig. 1. Thee dlferent ways of lnterchanging the wheels and tyrer 
W even Irp tyre wear 

MAINTENANCE 

Jacking up the car 

When removing the wheels it is recommended that the 
lack supplied wi th  the car is used. At the front, the jack 
head is positioned an the centre line of the car, im- 
mediately in front of the spare wheel well, under both 
front pivots of the front suspension wishbones. At the 
rear, the jack head locates a spigot protruding beneath 
each end of the detachable rear cross member. 

If a garage type of jack i s  employed, the previously 
described frant jacking point is used, but a t  the rear, the 
jack head is positioned on the centre line of the car, 
beneae h the  detachable rear cross member Immediately 
under the extreme rear engine mounting. 

Repositioning t y  res 

Tyres complete wi th  rims should be interchanged at 
regular intervals. Fig, I shows three different ways 
of carrying out this change. 

Diagonal lnterchanging between left-hand f ront and right- 
hand rear and between right-hand front and left-hand 
rear provides the most satisfactory first change because 
It reverses the directions of rotation. Subsequent: inter- 
changing af f ront  and rear tyres should be as indicated by 
thelr appearance with the object of  keeping the wear on 
all the treads even and uniform. 

Tyres should be examined regularly, preferably once a 
week for loss of pressure. Pressures should be checked 
when the tyres are cold, such as after standing overnight. 
and nor when they have attained normal running tern- 
peratures. Do not over-inflatc,and do not  reduce pressures 
which have increased owing t o  altered temperature. 

The correct inflation pressllrcs are given in  the General 
Data Section. 

Tyra damage 

Tyres should be examined a t  regular intervals for small 
objects embedded in  the treads, such as flints and nails; 
a h  for cuts and penetrarions, and for damage due 20  

impacts with kerbs, etc. 

Minor injuries confined to tread rubber, such as from 
small pieces of glass o r  road dressing material, require 
no attention other than the removal of the abjects. 
More severe tread cuts and wall rubber damage require 
vulcanised repairs. 

injuries which extend into o r  through the fabric,' except 
clean nail hales, seriously weaken the tyrc. Satisfactory 
repair necessitates new fabric being built: in and vulcan- 
ised. This requlres expensive plant equipment and should 
be undertaken by a tyre repair specialist o r  by the 
y r e  maker. 

Small holes in the tread, such as nail boles, in tubeless 
tyres can be repalred efficiently by means of rubber plugs 
which are contained in the Dunlop "Reddiplug" Repair 
Klt. Full [nstructions for their use are included with 
the kit. 

Oil and grease 

Oil and grease should be removed by using petrol 
sparlngly. If oil or grease on the tyres results from 
over-lubrication o r  defective oi l  sealing, suitable 
corrective action should be taken. 

Uneven tyre wear 

Al l  tyres should be examined a t  regular intervals far 
uneven wear. 
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CAUSES AND RECTIFICATION OF 

UNEVEN TYRE WEAR 

The causes of uneven tyre wear are often difficult to 
diagnose individualty; it is advisable, in such cases, to 
check all the following points:- 

(0)  Tyre pressures (see under " Maintenance"). 

(b) Brake freedam and drum balance, shoe settings, drum 
condition and trueness. 

(c) Front wheel alignment (see Section F). 

(d) Front wheel camber angles (see Section F). 

(e) Play in hub bearings. Adjustment is described in 
Section F under the headfng "Front Hub Ad]ustmcnt". 

[ f )  Play In steering joints. See Sections F and J 'for the 
renewal procedure. 

(g) Wheel l i f t  and wobble. On a truly mounted and 
revolving wheel the difference between the high' 
and low points measured at  any location on either 
tyra seat (Fig. 2 at  "A") should nor exceed 0-050 In. 
(I -0 mm). The Iateral variation measured on the 
vertical inside face of the. flange (Fig. 2 at "B"] should 
not exceed 045Q in. (I -0 mm). The positions "C'and 
"D" may be used when the tyre is mounted on 
the rim. 

( i )  Balance of the wheel and tyre assembIies. The tyres 
should be checked far both static and dynamic 
balance (see under "'Tyre and Wheel Balance"). , 

(j) Condition of road springs and shock absorbers (see 
Sections F and H). 

Irregular wear may be caused in addition by the local 
road conditions, such as from a combination o f  steep 
camber, abrasive surfaces and frequent hills and bends. 
Driving methods may also be involved; thus wi th  all the 
above points properly checked, uneven wear may still be 
experienced. The only solution in such cases i s  to  regu- 
larly reposition the wheels and tyres as described under 
"Maintenance". 

I;' 
j i 
1 

Fig. 2. Rim lifl aid wobble. "A" and "5" indicate the check paints 
to be used on a rim bur polnts "C" and "D" mn be used when the 

tyre is mounted 

Wear characteristics 

Certain fauIts whfch cause uneven tyre wear produce 
easily recognisable wear characteristics. W i t h  knowledge 
d these characteristics, the  fault may often be quickly 
diagnosed and the rectification procedrrre considerably 
reduced. 

Incorrect tyre pressure 

Tyre dktortion due t o  persistent under-laflatIan causes 
rapid wear on the shoulders and leaves the centre 
standing proud. Over-inflation has the opposite effect, 
i.e., excessive wear on the. centre tread leavlng the 
shodders standing proud. 

, , 

Misalignment of the front wheels . . 

The tyre tread having been scrubbed off larerally i s  ' 

caused by wheel misaIignment. An upstanding sharp 
fin on the edge of each pattern r ib  i s  a sure sign of mis -  
alignment. 

With minor misalignment, probably aggravated by road 
camber, the ribs may have sharp edges instead o f  up- 
standing fins. 
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4. Mark the centres of the "run-out" wi th  a cross. 

5. Lower the car to the ground but before making any 
suspension w steering checks, ro l l  the car forwards 
and backwards t o  position the wheels in their normal 
running attitude. 

NYLON TYRES 

Nylon tyres may develop temporary flatting after standing 
for some time and coding off, following a long run during 
which high temperatures have been reached. 

These flat spots can be run out  quite quickly but it may 
be necessary to approach the speeds and temperatu rcs 
which have led to the flatting. For example, fiats on tyres 
which have developed after a long fast run may be difficult 
to remove if the car is then used for local "pottering" 
especially if the weather has become colder and wetter. 

Before balancing nylon tyres it is  desirable to ensure that 
these flats have been fully run out, otherwise a false 
balance rnay be obtained. 

Fig. 3. Fin and feother weor due t a  extreme wheel mbolignment. 

TYRE AND WHEEL BALANCE 

CHECKING WHEEL AND TYRE RUN-OUT 

When preparing the car for a suspension o r  steering 
check, the wheels and tyres must be checked first for 
,I run-out". 

~ u r i n g  the  suspension steering checks, the  points of 
I I run-out" are positioned well away from the contact: 
points of any gauges that rnay be In  use. 

When checking camber, castor o r  king pin inclination, set 
the points of "run-out" horizoncatty and when checking 
front wheel alignment, set the points of "run-out" 
vartlcaTly. 

T. Jack up the wheel to  be checked for "run-out". 

In the interests of smooth riding, precise steering and 
high stability, all tyres are balance checked to pra. 
determined limits. Coloured spots may be found on one 
bead indicating the lightest part of the tyre, which should 
be fitted near to the valve. 

Where balance weights have been fitted to  the wheel 
rims, it is advisable to detach them before tyre removal 
t o  avoid the possibilit). of their  inadvertently falling 
inside the tyre. If the same tyre i s  t o  be refitted, the 
positions and amounts of these balance weights as well 
as the position of the tyre on the wheel should be marked 
with chalk on the rim, s o  that the subsequent replacement 
may restore the original balance as far as possible. 

The original degree of balance is not necessarily main- 
tained in service, as it may be affected by uneven tread 
wear, by cover repairs, o r  by tyre removal and replace- 
ment. Normal wear of  moving parts may also render 

2. Spin the wheel while holdlng a plcee of chalk close t o  the car more senslrlve to unbalance. 
the wall of the tyre. 

Rebalancing of tyre and wheel assemblies should be 
3. Move the chalk progressively nearer the tyre until it carried out with the aid of approved equipment capable 

makes contact with any "run-out". of measuring both static and dynamic balance. 
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On cars fitted with Dunlop "SP" or radial ply tyres, the 

roadwheels must be balanced every 10,000 miles (16,000 

krns.), or every 5,000 miles (8,000 krns.) i f  operated far 
continuous high speed driving. 

RIMS AND DUNLOP "SP" O R  RADIAL PLY 

TYRES (Fig. 4) 

Dunlop "SF" tyres are fitted to later cars as original 

equipment and always cia 4$ x 12 rims. a wide section 

rim. 

As Dunlop "SP" o r  any other radial ply tyres must not 
ba fitted to the 4J x 12L rims, which were original 
equipment on earlier cars, it 1s imperative that before 
this type of tyre i s  fitted, the  r im width is measured ca 

ensure that it i s  of the wider type. 

A cross sccrion view of both rlms 1s given tn the il(ustra- 

tlan and shows the wider rim for the Dunlop "SF" or 

radial ply tyre at "A". 

TY RES-RE MOVAL AND REFITTING (Fig. 4) 

Two types of rims have been used and they are as 

follows:- 

A. The wider 4+x 12 rim, fitted to later cars. When a 

tyre is fitted, this r fm can be recognlsed by the 

Inclined side face of the rim well on the "nm-valve" 

side. Tyres must always be removed and refitted 

from the  "non-valve" side when the smaller bead 
seat, marked by a "star" in the illustration, will 
facilkate both operations. , 

B. The 4J x 12L rlm, fitted to earlier cars. When a tyre 
is  fitted, this rim can be recognised by the r im well 
havlng symmetrical side faces. Tyres must ,always , 

be removed and refitted from the "valve" side when 

the smaller bead seat, marked by a "star" in the. 

illustration, will facilitate bath operations. 

NARROW BEAD SEAT 

. . 

Fig. 4. A cmss section view of the rims shawlng where the width is 
memured ond tbe side having the norraw bead scat from which rldc 
rbe t y ~ e  must olwoys be removed and rejitfimb. 

A. The wider y x ' l l  rim which must a l w w  be used H.h&n 
Dunlop "SP" or radio1 ply tyres ore fitted. 

The narrower beud seot is seen on the "non-valve" side and ic 
is from this side thqt the lyre must be removed and refitted. ' 

S,' The 41 x 12L r im to which only the Dun/op "C41 Gdd SPQI''. ' 
. . 

, or similar tyre must be fitted. 

fie normmr beod seat is seen an the "vulve" slde and it b ' , ' 

fm this sfde that the tyre i s  removed and refitted. 
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WHEEL TRIM DISCS 

A wheel trim disc is fitted to each of the four roadwheels 
and therefore must be removed from the roadwheel 
before the spare is fitted. The wheel t r im disc is held on 
by the nave plate and has a hole for the  tyre valve. 

To remove and refit 
I. Remove the nave plate from the roadwheel by inserting 

a screwdriver between i t 5  edge and the wheal, lever 
off using the rim as a fulcrum. 

2. Ease the whee! trim disc off the three nave plate studs 
and the tyre valve. 

3. Refitting is the reverse d t h e  removal sequence and a 
smear a7 grease an the three nave plate studs will 
facilitate the fitting of the 'nave plate. 

CHOICE O F  TYRES 

Only the type of tyre fitted as original equipment should 
be used far replacement purposes. 

However, should different tyres be requlred because the 
car is being consistently used for speclal work, such as 
high speed or cross coclntry motoring, careful thought 
concerning their choice cannot be over-emphasized. 

As tyres can sometimes alter the ride and thexharacter- 

istics of the car, it is recommended that the Technical 

Department is consulted to ensure that the most suitable 

type of tyre is chosen. 
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ELECTRICAL SYSTEM 

Years of expertence have proved Lucas electrical It i s  recommended that the fullest use i s  made of the 
equlprnent to be very reliable and efficient. Periodical very extensive Lucas Service System. New units and 
maintenance, however, must not be neglected If the rewndltloned exchange units are always available at 
best results are to be obtained from the system. these Service Depots. 

The electrical system is a 12 volt earth return type 
If trpuble i s  experienced with any of the electrical. 

employing positive earth polarity on earlier models, and 
equipment i t  is important that the exact source is qulckly 

negative earth polarity from first production of Imp II, 
located by following an orderly course of investigation. ,,, and Van. It can be broken down. 
Random probing among units of the system is useless 

following units:- 
and often incurs much unwarranted expense without 
locaclng the true source of trouble, 

Trouble in the system can generally be immediately 
localised t o  a particular unit of the system by its very 
nature. Further localisation, in order to trace i t s  axact 
source within the faulty unit, should then be carried out 
by following the series OF testing operations laid down 
under the appropriate section. 

It i s  important to note, however, that these tests cannot 
be satisfactorily carried out unless the equipment 
recommended i s  available. Further, It wi l l  be seen 
that special equipment is needed for dismantling and 
reassembling same units of the system and should this 
equipment not be avai lable dismantling must not 
be attempted. 

1. Battery, 

2. Generator and control box. 

3. Starter and starter switch. 

4. Isnition system [coil, distributor and plugs). 

5. Lamps, switches, direction indicators, windscreen 
wipers, etc. 

We have tested and recommend the Avo Model 12 i 
(obtainable from Avo Ltd., 92-96 VauxhalI Bridge Road, i 
London, S.W.1) which has been specially designed far i 
automotive use and enables a wide range of checking j 
operations to be carried out with a rlngle instrument. 
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BATTERY 

DESCRIPTION 

BHFTHT/PA and BHNH9A Types 

These batteries are fitted t o  earlier Imp and Chamois 
models. They are the "clean-top" design Incorparatlng 
a one piece cell l id with separate screw-type vent plugs. 
The design provides for tapered terminal posts t o  which 
Is fitted in  service lead diecast fernale tapered connectors 
with self-rapping fixing screws. 

'D' Type 

This type of battery Is fitted to the lmp II, Chamois 11, 
and Vat1 fram f i r s t  production. The design also includes 
a one piece call lid but with a manifold one place venting 
system to replace the separate screw-type vent plugs. 

The manifold venting system gives an enlarged gassing 
area. minirnl~es acid spray and simplifies the tapping-up 
of the battery, making servicing easier. The battery has 
'L' shaped bdt-holed terminal posts t o  which is fitted in  
servlce eyelet cab[e connectors. 

. . 

MAINTENANCE 

4. 
Battery maintenance consists mainly of  regular inspection 
and servicing. 

. . 
1. Keep the battery and its surroundings clean and dry. . . 

Give particular attention t o  the top of the battery t o  
prevent electrical leakage between the terminals. . ., 

2. Remove the vent plugs or battery manifold and see 
that the vent holes are dear. 

3. Check the electrolyte level and to'p up, when 
necessary. The correce level is just t o  the top  surface 
of the separator guard. Do not over-fill or acid wi l l  
escape through the vent holes with detrlrnental effect 5. 
to  the connections and adjacent parts of the car. 

The use of a L u m  battery filler wi l l  be found 
hdpful In thls rapping-up process, as it ensures that 
the correct etecrmlyte level 1s automatically 
obtained and also prevents distilled water being 
spilled over the tap af the battery. . . 

Disti l l id water should always be used for topping-up. 
In an emergency, however, drinking water, clean 
rainwater or melted snow may be used. The follow- 
ing waters must not be used: salt warer, chlorinated 
water, chernjcally softened water or stagnant water. 

CAUTION-Never use a naked light when 
examining a battery, as the mixture-of oxygen and 
hydrogen given off by the battery when on charge, 
and to a lesser extent when standing idle, can be 
dangerously explosive. 

If a battery is found to need an excessive am&k af 
topping-up, tk cause should be sought. If an 
excesstve charge Is suspected, check the regulator 
setting. If one cell in particular i s  at  fault. examlne 
the container for cracks. 

Never transfer electrolyte from one cell to 
another. 

. .  . , .  . 

With the dietkst type of c&oectm rio coi.l;&h ; : 
difficulcles arise, When fitting the connectors ta 
the battery, f irst smear the inside of the taperd / 
hole of the connector with silicone grease and push i ' 
on the connector by hand. : .  , .  . 

. . . i :. . . 

. . 
Insert the self-tapping. screw and tighten with 
medium pressure only; fill in the recess around the 
screw head with more slllcone grease. If the con- 
nectors are fitted dry, and driven home with too 
much force, they wi l l  be difficult to remove a t  a 
later date. 

Examine the: earth connection to ensure that 'it i s  
clean and free from rust or carrosion. 
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T E S T I N G  

Measure the specific gravity of  the electrolyte in  each 
cell in turn, wi th  a hydrometer. The reading given by 
each cell should be approximately the  same; if one cell 
differs appreciably from the others, an internal fault in 
the cell is indicated. This will probabIy be wnfirmad by 
the heavy discharge test described later. 

The .' specific gravky of electrolyte varies with i t s  
temperature. Tho figures quoted are for an electrolyte 
temperature of 15-6T. (60°F.). If the electrolyte 
temperature i s  above 154°C. (60°F.) add -002 t o  the 
hydrameter reading for each 2-8°C. (5°F.) rise to obtain 
true specific gravity. Similarly -002 must be deducted 
from the hydrometer reading for each 2-8-C. (5°F.) 
below 156°C. (60°F.). 

The appearance o f  the electrolyte drawn into the 
hydrometer when taking a reading gives a useful indi- 
cation of the state of the plates; if it is  very dirty, or 
contains small partides in suspenslon, it is possible that 
the plates are in  a bad condition. 

I Check the specific gravity of the  electrolyte (See Fig. I) 
! as an indication of the state of charge of the  battery, 
i using a hydrometer. 

'HOLD TUBE 
VERTICALLY 

DO NOT DRAW 
IN TOO MUCH 
ELECTROLYTE 

t Fig. 1. Toking hydrometer readings, take readings 
. ot eye level 

i 

The specific gravities and : t h a l t  lnd~catians are as 
follows :- 

. . 

Climate ordinarily below 267°C. (80°F.) 
Cell fully chafged 1 -2703.290 
Cell half charged I 4 9b1.210 
Cell fully discharged 7 -1 10-1.130 

Climate ordinarily above 26.7% (80°F.) 
Cell fully charged 1 -21 0-"230 
Cell half charged, I -1 3k .1 -1  50 
Cell fully discharged I -050-1 470 

The temperature must be t h a t  actually indicated by a 
thermometer immersed in the electrolyte and not the 
surrounding atmospheric temperature. 

. . 

If the level of  the electrolyte i s  so low that a hydro- 
meter reading cannot be taken, no attempt should be 
made ta take a reading after adding distilled water 
unti l  the battery has been on charge for at least thir ty 
mlnutes. NEVER transfer electrolyte from one cell t o  
another. 

If the car is out of use for any length of t ime the battery 
should not be allowed to run down o r  to remain in a 
discharged condition. It should be recharged about 
every fortnight from an independent electric supply. 

Heavy discharge test 

A heavy dlschargs tern is s timed on-load voltage check 
applied separatdy to each cell of  the battery. 

Prlor to testing, the battery must have been off charge 
for several hours and each cell must he at least 70% 
charged, having a minimum electrolyte density of 
1-23D s.g, in climates normally bebw 26-7°C. (80°F.) or 
I9160 s.g. i n  hotter climates. The correct slze of tester for 
use on car batteries is one having an element rated at 
between 150 and 160 amperes. 

It Is important .to use only a suitably rated tester; 

A cell in pod condition will be one that wiH maintain a 
constant voltage reading of between 1.2 and 1-5 volts 
for a period o f  10 seconds, whilst the prongs of the tester 
are pressed on to adjacent cell incerconnectors. A weak 
cell wi l l  show a rapidly falling voltage. If all the cells 
appear weak, this could indicate that the battery i5 

merely discharged but otherwise healthy. 
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Remember that i f  the battery is subjected t o  heavy loads 
(l.e., long periods o f  night parking wi th  lights on) without 
suitable opportunities for recharging, a low state of 
charge is only t o  be expected. A fault in the dynamo o r  
regulator, or  neglect during a period out of commlsslon, 
may also be responsible for any trouble. 

RECHARGING FROM AN EXTERNAL SUPPLY 

I f  tests indicate that the battery i s  discharged, but is 
otherwise in good condition, it shodd be re-charged, 
either on the  vehicle by a period o f  daytime running or  
on the bench from an external supply. if the latter, the 
battery should be charged unti l  the specific gravity and 
voltage show no increase over three successive hourIy 
readings. During the charge the electrolyte must be 
kept level with the top of the separator guard by the 
addltlon of dlstllled water. Re-charge rates are as: 
follows :- 

BHNH7/9A Batteries (32 ampere-hour) . 3 amps. 

BHNH9A Batteries (38 ampere-hour) 3.5 amps. 

i D type : Batteries (32 ampere-hour) 3 amps. 

Do not allow the temperature of the electrolyte t o  exceed 
the maximum permissible temperature during charging, 

Climates below 26.PC. (80°F.) 374°C. (100°F;) 

Cllmates above 26-7°C. (80°F.) 48-9°C. .(12O0F.) 

A battery in which all cells show a general falling off in 
efficiency wi l l  often respond t o  the process known as 
"cycling". This process consists of fully charging the 
battery as described above, and then discharging it by 
connecting to a lamp board, o r  other load at the same 
rate. The battery should be capable of provldlng this 
current for a t  least 7 hours hefore it is fully discharged, 
as indicated by the  voltage of each cell falling t o  1.8. .If 
the battery discharges in a shorter time, repeat the 
"cycle" of  charge and discharge. 

Boast charging 

Before boost charging a battery or carrying out  arc 
welding on the vehicle, isolate the battery from the system 
by disconnecting both its terminals. This i s  to avoid 
damage to transistorized equipment which may be in the 
system. 

PREPARING NEW BAlTERIES FOR SERVICE 

Batteries for the home market are normally supplied 
dry and uncharged; in this event the instructions in 
paragraphs (a) should be followed. 

. . 
Batteries for export markets are supplied "dry-char&dp: '. 

Before f i t t ing t o  the vehicle the battery must: be filled 
with acid as described i n  paragraphs @); no initial charging 
is necessary, although, if time permits a short freshening 
charge is advantageous. 

Preparation of electrolyte 

Electrolyte of the specific gravity given below is prepared 
by mixing distilled water and concentrated sulphuric 
acld, usually of 1.340 S.G. 

The mixing must be carried out either in a lead-lined 
tank o r  in  suitable glass o r  earthenware vessels. Slowly 
add the acid t o  the water, stirring wi th  a glass rod. 
Never add the water t o  the acid as the resulting chemical 
reaction causes violent and dangerous spurting of the 
concentrated acid. The approximate proportion of  acid 
and water are indicated in  the following table. 

Climates rtorrnuRy below 27°C. (80°F.) 

Add one part (by volumle) of acid of 1.840 specific gia<&y 
t o  3.2 parts (by volume) of pure dlstllled water to obcafn 
a final specific gravity of 1.260 at 15-5T. (60°F.) acid 
temperature. 

. . 
. . . . . . . . . . .  

Climates nrwmolly above 27°C (80QF,) 

Add one part [by volume) of acid of 7.840 speclfic gravity 
t o  4.3 parts (by volume) o f  pure distiHed water t o  obtain 
a final specific gravity of  1.210 at 15.5"C. (60°F.) acid 
temperature. 

Heat i s  pradsced by the mixture of acid and water, and 
the eIectrolyte should be allowed t o  cool before taking 
hydrometer readings-unless a thermometer is used t o  
measure the actual temperature, and a correctkm applied 
to  the readlng as previously described-and before . 

pouring the  electrolyte into t h e  battery. 
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Batteries should not be filled with acid until they are 
required for initial charging. The following table gives 
the acid required to fill one cell. 

Batkry type : Add  for one c d l :  

BHNH719A .., ... , ,  )p in t  (3BOcc.) 
BHNH9A ... ... ... + pint (340 cc.) 

type ... ... ... $ pint (400 cc.) 

(a) UNCHARGED BATTERIES 

Filling the cells 

The temperature f the acid, battery and filling-In room 
must not be below 0°C (32°F.). Carefully break the 
seals in  the filling holes and half fil l each cell w i th  elearo- 
lyte of  the appropriate specific gravity. Allow the battery 
t o  s~and for at  least slx haurs, in order ta dissipate the 
heat generated by the chemical action of the acid on the 
plates and separators, and then add sufficient electra[yte 
t o  fill each cell tu the  top o f  the separator guard. Allow to 
stand far a further t w o  haurs and then proceed wi th  the 
initial charge. 

Initial charge 

i The initial charging rate i s  2 amperes for BHNH719A 
batteries, 2.5 amperes for BHNH9A batteries and, 2 

j amperes for D type batteries. Charge at this rate unti l  
the voltage and specific gravity readings show no increase 
over five successive hourly readings. This wil l  take from 
40 t o  80 hours, depending on the length d t i m e t h e  battery 
has been stored befare charging. 

Some harmless frothing may occur during the first few 
hours; this can be rnjnjrnlsed by a reduction ID t h e  
charging current. Conversely, frothing wl l l  be Increased 
If the specified charging rate is  exceeded. 

Keep the current constant by varying the serles resistance 
d the circuit, o r  the generator output. This charge 
should not be broken by long rest periods. If, 
however, the temperature af any cell rises above the 
permissible maximum, the charge must be interrupted 
unti l  the temperature has fallen at  least SBQC.[.lO"F.) 
belaw that figure. 

Throughout the charge, the ekctrolyte must- be kept 
level with the top  o f  the separator guard by the 
addition of acid solution of the  same specific gravity 
as the original filling-In acid, unti l  specific gravity 

and voltage readings have remained constant for five 
ruccessive hourly readings, If the charge is continued 
beyond that point, top-up with dirtllled water. 

At the end of the charge carefully check the specific 
gravity in each cell to ensure that, when corrected to  
15.6'C. (60°F.), it lies within the specific limits. If any cell 
requires adjustment, some of the electrolyte must be 
syphoned off and replaced either by distilled water o r  by 
acid of the strength originally used for filling-in, depend- 
ing on whether the specific gravity i s  too high or too bw.  

Continue the charge for an hour o r  so to ensure adequate 
mixing of the electrolyte and again check the  specific 
gravity readings. If necessary, repeat the adlustment 
process untiI the desked reading is obtained in each cell. 
Finally, allow the battery to cool and syphon o f i  any 
electrolyte above the taps of the separator guard. 

(b] "DRY-CHARGED" BAITERIES 

Electrolyte of  the appropriate specific gravity, either 
1.260 o r  1-220, is prepared as previoudy described. 

Filling the cells 

Whilst these batteries leave the factory in the fully 
"dry-charged" condition, they may slowly lose some 
cbarge in storage. In vlew of this, the following filling 
instructions must be carefully observed:- 

With the acid, battery and room temperature between 
7 5.5-37-7°C. (60-?OO°F.), remove the vent plugs and 
fill (in m e  operation) each cell to the separator guard or, 
when applicable, t o  the coloured marker line. 

Measure the temperature and specific gravity of the 
electrolyte in each of the cells. Allow t o  stand for 20 
rnlnutes and then. re-ch'eck the speclfic gravity and 
temperatures of the electrolyte in each cell. 

The battery is then ready far servlce, unless thd above 
checks show the electrolyte temperature t o  have risen 
by more than 5.5"C. (TOOF.) ,  o r  the specific gravity to 
have fallen by more than 10 "points" t0.10 S.G.), 

In this event, it wi l l  be necessary t o  re-charge the battery 
at the appropriate re-charge rate until the specific 
gravity values remain constant far three successive 
hourly readings and all cells are gassing freely. 

During charging, keep the electrolyte in  each cell level 
with the separator guard by adding distilled water-not 
acid. 
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GENERATOR 

GENERAL 

The generator is a s hunt-wound, two-pole, two-brush 
machlne, arranged to work in conjunction with a Lucas 
regulator unit. A fan, integral with the drlvlng pulley, 
draws cooling air through the generator, i d e t  and outlet 
holes being prov[ded in the end brackets of the unit. 

The armature is supported a t  the drive end In aball race 
bearing and a t  the commutator end in a porous bronze 
bush. 

ROUTINE MALNTENANCE 

Lubrication 

\ Every 5,000 miles- ar every s ix  nianths, whichever 
occurs first, inject a few drops of Shell X-100, 30 engine 
oi[ into the h d e  marked "OIL" at the end of the corn- 
rnutator bearing housing (Sea Fig. 2). A felt ring located 

j In the housing wi l l  absorb the oil and act as a reservoir. 

inspection of brushgear 

i Every 24,000 miles, the generator should be removed 
j from the engine and t h e  brushgear be inspected in the  
j manner described in later paragraphs under Servicing. 

i Belt adjustment 

! Inspect the driving belt occasionally and, if necessary, 
f adjust the tension by following the procedure described 
i in Section "6". The machine must be properly aligned 
/ following an adjustment, otherwise undue strain will be 
I thrown on the generator bearings. 

1 PERFORMANCE DATA 

) The figures covering the design and performance of the  
i generator are given in General Data, to which reference 
i should be made when carrying out any test. 
L 

FELT RING 
RETAINER 

lNl E C T  
OIL HERE 

. . 

FELT RING 

. . . 

PQRQL~S 
BRONZE 

BUSH 

Fig. 2. Generator lubrication and terrninol connectialrs ! 

. . 

TESTING 

Testing in . pasition to determine condition. of 1 
generator 

Iri the event: of charging trouble, adopt the folla&ng : 
procedure to locate the causa.., .. . . .  . 

. . 

Inspect the driving bt l t  and' adjiist i f  -necehiary (See 
Section B). . . .  . . 

Check the Lucar connections on the commutator- 
end bracket. The larger connector carries the main 
generator output, the smaller connector the field 1 
current (See Flg. 2). i 

Switch off all tights and accessories, pull off the 
conrrectors from the terminals of the generator and 
connect the two terminal blades wIth a short length 
of wire. 

Start the engine and set m run at  normal idling. 
speed. 
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1 5. Dn  vehlctes with posltlve earth, clip the negitlve lead 
i of a rnovfng coil type voltmeter, calibrated 0-20 
; volts, to one generator termhal and the positive lead 
i t o  a good earthing point on the yoke. 
i On vehicles with negatlvs earth, make the voltmeter 
i connections in reverse order. 1 

6. Gradually increase the englne speed, when the 
voltmeter reading should rise rapldly and wi th~ut  
fluctuation. Do not allow the voltmeter reading 
t o  reach 20 volts, and do not race the engine in an 
attempt to increase the voltage. It is  sufficient to 
run the generator up t o  a speed of 1,000 r,p.rn. If 
the voltage does not r ise rapidly and without 
fluctuation the unit must be dismantled for internal 
examination. 

i Excessive sparking at the commutator In the above 
test Indicates a defective armature which should be 

i renewed. 

If a radio suppression capacitor i s  fitted between the 
output terminal and earth, disconnect this capacitor and 
re-test the generator before dismantling. IF a reading is 
now given on the voltmeter, the capacitor i s  defective and 
must be renewed. 

If the generator is in good order, remove the l ink from 
between the terminals and restore the original connec- 
tions. 

70 dismantle (See Fig. 3) 

Take off the driving pulley and Woodruff key. 

Unscrew and withdraw the two through bolts (14). 

Withdraw the commutator-end bracket ( I )  from the 
yoke (6). 

Lift the d riving-end bracket and armature assembly 
from the yoke. Take care not t o  lose the fibre 
thrust washer (5) from the commutator-end of the 
shaft. 

The driving-end bracket, which on renioval from 
the yoke has withdrawn with it the armature and 
armature shaft ball-bearing, need not be separated 
from the shaft unless the bearing is suspected and 
requires examination, o r  the armature i s  t o  be 
renewed; in  th is  event the armature should be 
removed from the end bracket by means of a hand 
press. . 

1 .  COMMUTATOR-END BRACKET 6. YOKE 
2. FELT RING 7. RETAIN~NC CUP 
3. FELT RING RETAINER 8. FELT RING 
4. BRONZE BUSH 9. TERMINAL 'DL 
5. FIBRE WASHER 1% TERMINAL 'P' 

$7.  THROUGH BOLTS 
1 2  BEARINGRETAINER . 
13. DRIVE-END BEARING 
14. CORRUGATED WASHER 
1 5  ORlVCEND BWCKET 

Fig. 3. Exploded view of generotor 
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, Clean the commutator with s petrol-moistened cloth i 
and inspect I t s  surface. If the commutator is  in good f 
condition, the surface wi l l  be smooth and free from pits i 
o r  burned spots. If pits or burned spots are In evidence, 
carefully polkh with a strip of fine glass-paper while 1 
rotating the armature-never use emery paper. 

. .  . 
. . . . 

If the foregoing procedure praver inekctlve, the corn. f 
mutator should be re-skimmed. 

Fig. 4. ksembiing end bracket and brushes s genamtar Moclkkb crrmrnvtutor 
. . 

A moulded commutator can be re-skimmed but not under- i. 

Brushgear (checking with yoke removed) 
cut during servlce. Care must be exercised to ensure tha t  / 
the finished diameter i s  not less than 1.43 In. (3.64 cm.). j 
The process af reskimming cornprjses rough turning j 

1, Lift the brushes up in to  the  brush boxes and secure a,d diamond order. 
them in that position by placing the  brush springs 

upon the severity and unevenness of  wear which has taken 
comrnutatorsnd bracket Over the 'Om- place. If s moulded commutator ernnot be completely 

murator and release the brushes. cleaned-up w~tfiout going below the specified diameter, 
the armature most be renewed. 

Hold back each of the brush springs and move the 
brush by pulling gently on i t s  flexible connector. If 
the  movement is sluggish, remove the brush from 
i t s  holder and ease its sides by lightly polishing an a 
smooth file. Always refit brushes in their original 
posltlons. If the brushes are badly worn, new 
brushes must be fitted and bedded to the com- 
mutator. The minimum permissible length of brush 
is in. (7 mm.). 

4. Test the brush spring pressures by means of a,sprlng 
scale held radially t o  the commutator (See Fig, 51, , . 

These pressures should be 30 or. (45 kg.) maximum 
when exerted on a new brush, and 13  oz. (-36 kg.) 
minimum on a brush worn t o  in. (7 mm.). Both , , 

, , 

pressures should be measured and new springs , 

fitted if the tension Is low. 

, , , . .  

Commutator (See Fig. 6) . . 

. . . . 

Whilst the C40 generator was designed t o  ac~om'modate , , ,: ' 

a commutator of moulded construction, production also. , : , ' ,  . , 

includes machines havfng commutators of the fabricated 
type. Moulded commutators are recognisable by the 
exposed end which is quite smooth, unlike that of the 
fabricated type from which a metal roll-over and an , . ,  . , , ' ,  . , 

insulating cone protrude. , . Fig,.Jh Testing brush spring tmsion i 
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METAL INSULATING 
ROLLOVER CONE 

Fig. 6. hbrieoted snd nmirkkd tammutator types 

To remedy a badly worn fabricated commutator, under- 
cut the insulators between the segments to a depth of 
& in. (-79 mm.), then take a light skCm cut with a very 
sharp tool  (preferably diamond tipped). 

If a non-diamond tipped t o d  is used for machining, the 
commutator should afterwards be tightly polished using 
a very fine glass-paper, NEVER emery cloth. 

Armature 

The troubles which may develop in armatures in service 
may be classified as short circuits, open circuits, and 
earthed circuits. The usual causes of these troubles and 
the methods of testing the armature are described in the 
followl ng paragraphs. 

Before proceeding wi th  any test, clean the armature and 
remove the drive end bracket by pressing the shaft out 
sf the end bracket bearing. 

Short circult test: 

Discolouration of any one or  t w o  coils, and blackening of 
two  o r  more commutator segments is a sign of a short 
circuit. The usual causes are as follows:- 

I. Carbon ,or copper dust having become lodged 
between the commutator segments. 

2. Sotder particles getting behind the commutator. 

3. An overload, resulting in excessive heat lng, causlng 
the insulation t o  break down. 

4, The insulation becoming damaged. 

Place the armature in a Growler as shown In Fig, '7, 
Energise the Growler and hold a narrow plece of steel 

strip over the top of the armature in line wlth the shaft. 
Slowly revolve the armature, keeping the steel strip in 
the same position. 

If a short clrcuit exists, the steel strip wi l l  be heavily 
attracted towards the slot containing the faulty coil. 
If the attraction is particularly heavy, switch off the 
Growler quickly, otherwise the coil may be entirely 
burnt out. 

Remember that a coil is wound in two slots, so that on 
turning the armature further, a second faulty dot will be 
iou nd. 

Open circuit test: 

An open circuit as the  term implies, is  a break in  the 
armature windings. This defect is charactwised by 
violent sparking at the wmmutator segments between 
which the open circuit occurs. Open circuits can occur 
at the commutator segments or in the armature winding, 
the more usual causes being:- 

1, Overloading, causing excessive heating and melting 
out of the solder from the commutator risers, 

2, Vibration sufficient t o  break the commutator con. 
nections. 

3. Poor conections which have become oxidised. 

4. An earth or short circuit burning open the winding 

5. A mechanical defect causing the armature to  rub or 
some inside part of machine. 

Fig. 7. Arrndture shot  circuit test  in' Growlei . 
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Fig. 8. Armature oopn circuit test  

Uslng a 12 volt battery and a voltmeter wi th  test prods, 
make the connections shown in Flg. 8. Place the volt- 
meter test  prods on each pair of  adjacent commutator 
segments in turn and note the voltmeter readings, If 
the armature is fn goad order, all readings wi l l  be 
similar, but if between any pair of segments a low or 
zero reading i s  obtained, one o r  more adjacent coils are 
open circuitad. 

An  earthed circuit: in the armature is  caused by a break- 
down in the insulation which wiIl allow a passage of 
current t o  the generator frame. Such a breakdown can 
be attributed to one or more of the fallowing defects:- 

4.  Dirt and carbon dust colhcting behind the com- 
mutator risers. 

2. The armature rubbing the field pole-fates; causing 
the  laminations t o  rub Into the armature wires. 

3, By the lam[naelms d the armatures becoming loose 
and rubbing into the armature wires, , . 

, : . .  . , , . , , . . . 
, ,  . 

4. Overheating due m t h i  'machine having been run on 
an open circuit. . . 

Section N (Electrical Equipment) Page I 1  

Measure the resistance of the field toils without removing 
them from the generator yoke, by means of an ahmmeter 
connected between the field terminal and the yoke. 
The field resistance is 6 ohms. 

If an ~hmme.ter i s  not available, connect a 12 vole d.c. 
supply between tho field terminaI and the  generator 
yoke, with an ammeter in series. The ammeter reading 
should be approximately 2 amperes. Zero reading on 
the ammeter, or an "infinity" ohmmeter reading, 
indicates an open circuit: In the field winding. 

If the. current reading is much more than 2 amper'es, or 
the ohmmeter reading is much below b ohms, this is an 
indication that the insulation o f  one of the field m i l s  has 
broken down. 

In either event, unless a substkute generator i s  available, 
the field coils must be renewed. To do this, carry out 
the procedure outlined as fallows:- 

' . .  

1, Drill eut the rivet securing the field coil terrriihal 
assembly to the yoke, and rernove,the insulating 
sleeve from the termlnal blade. 

Using a 12 volt battery, voltmeter and test prods, make 
the  test conntctions shown in Fig. 9. Keep one test prod 
in contact with the  end of the armature shaft, and place 
the other on each commutator segment in turn. 

There should be no voltmeter readings. Any segment on 
which a reading is obtained wil l  be connected to  the 
armature coil nearest an earth fault. 

An alternative method is t o  use a test lamp instead of a 
voltmeter-the lamp wi l l  glow if there i s  an earth. 

F ie ld  coils 

Fig. 9. Armoture eerthed drlrclrit test - 
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10. Sdder the terminal blade and earthing eyelet to 
the appropriate coil ends. 

11, Refit the insulating sleeve and re-rivet the terminal 
assembly to the yoke. 

12. Refit the insulation pleee behind the  junction of the 
two coils. 

Bearings 

Bearings which are worn to  such an extent that they 
will allow side movement of the armature shaft: must be 
renewed. 

Fig. $0. Pale-shoe screwdriver 

. . 

Unsolder the  terminal blade and earthlng eyelet. 

Remove the insulation piece which 1s provided to 
prevent the Junction af the field coils from contact- 
ing the yoke. 

Mark the yoke and poleshoes so that the latter can 
be fitted Tn their original positions. 

Unscrew the two pole shoe retaining screws by 
means of a pole-shoe screwdriver as shown in Fig. 10, 

Draw the pole shoes and coils out of the yoke and 
l i f ~  off the coils. 

Fit the new fieid coils aver the pole- shoes and 
place them in position inside the yoke. Take care 
to ensure that the taping of the field coils Is not 
trapped between the pde shoes and the yoke. 

Locate the pole shoes and field coiIs by lightly 
tightening the fixing screws. , 

Fully tighten the screw5 by nieans of the pdc-shoe 
screwdriver. 

To renew the bearing bush in the commutator-end 
bracket, proceed as follows:- 

I, Remove the old bearing bush from the end bracket 
The bush can be withdrawn with a suitablc extractor. 

2. Withdraw and clean the felt retainer and the 'felt: 
ring. 

3. Insert the fek r h g  and felt ring retainer in the bearing 
housing, then press the new bearing bush into the 

, end bracket, using a self extracting tool of the type 
and in the manner Nustrated in Fig. 11, the fittlng or 
mandrel portion bolng of -5924 in. 175.046 mm.) 
diameter and highly polished. 

Ta withdraw the pin after pressing the bush fully 
home, turn the nut: against the sleeve whilst gripping 
the squared end of the fitting pin. 

Porous branze bushes must not be reamed after fittlng, 
or the porosity of the bush may be impaired. 

Before f i t t ing the new bearing bush, it should be allowed 
to stand for 24 hours compIetely immersed in engine oil; 
this will allow the pores of the bush to be filled with 
lubricant, 

, .  . 

The procedure for renewing the ball Bearing at the driving 
end i s  as f~l1owr:- 

9 . .  Dritl out the rib'6tS which secure 'the'heaAng re- 
taining plate to the end bracket, and remwe the 
plate (See Fig. 3). 
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Press the bearing out of the end bracket, and remwe 
and clean the corrugated washer and feit ring. 

Before fitting the replacement bearing, see that it is 
clean and pack it wi th  hlgh melting p d n t  grease. 

Place the felt ring and corrugated washer lnto the 
bearing housing in the end bracket. 

Locate the bearing i n  the housing and press it home. 

Fit the bearing retaining plate by inserting new rivets 
from the puiley side of the bracket, and opening the  
rivets by means d a punch to secure the plate 
rlgldly in  position. 

To reassembte 

1. Fit the drive end bracket t o  the  armature shaft. The 
inner .journal of the bearing must be supported by a 
tube approximately 4 in. ( I D  cm.) long, in. (3 mm.) 
thlck, and in. (1-6 cm,) internal diameter. Do not 
use the d rive end bracket as a support for the bearing 
whilst fitting the armature. 

EXTRACTING 
NUT 

FITTING 
PIN 

(0-591) in.) 

BUSH 

BEARING 
HOUSING 

Pig. T i .  Fitting pamu bmme brush 

F i t  the yoke to  the drive end bracket. 

Push the brushes into the brush boxes and secure 
them in that position by positioning each brush 
spring against the side of ips brush. 

Fit the fibre th rus t  washer[s) and commutator end 
bracket t o  the yoke sa that the dowel on the bracket 
locates with the groove in the yoke. Take care not 
to trap the brush connectors. 

Insert a thin screwdriver through the ventilator 
holes adjacent t o  the brush boxes and gently lever 
the spring arms unt j l  the brushes lacate correctly on 
the commutator (see "B", Fig, 4). 

Refit the two through bolts, pulley spacer and shaft 
key. 

Refit the drlvlng pulley, 

Aft-er reassembling lubricate the commutator end 
bearing. 

GENERATOR RE-POLARIZATION 

. . 
. . . . 

A replacement generator (dynamo) afthe type deriribbd 
in this Section i s  suitable for use on either pasltlve o r  
negative earth systems, provided it is  polarized to suit the 
vehicle's electrical system after fitting. . . 

. . 
. . .  

TO do this, fit the generator to the vehicle but do not at 
this stage connect the cables t o  the "D" and "F" w r -  
rninals. 

Determine which battery terminal is earthed on -the 
vehicle and then temporarily connect a jumper lead to 
the battery positive terminal (for negative earth systems) 
or negative terminal (for positive earth systems). 

Flick the other end of the jumper lead several times 
against terminal "F", this serves t o  re-polarize the 
generator, 

The ternporiry connealm can now be removed and the 
original cabfcr connected to  terminals "D" and "F". 
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CONTROL BOX 

MODEL RE340 

DESCRIPTION 

The control box is an electra-magnetlcay operated 
three-bobbin unit operating on the current-voItage 
system of generatar output regulation, which provides 
a more ef icknr  utilisation of & a m o r  capacity. 

The unit comprises t w o  separate vibrating armature 
regulators and a cut-out relay, one regulator being 
responsive to changes in current and the other t o  
voltage. Toothed adjustment cams which can be operated 
by a special tool, provide a means of adjusting the  
electrical settings. 

Preliminary checking of charging circuit 

Before disturbing any electrical adjustments, examine 
as under t o  ensure that the fault does not l ie outside the 
control box:- 

Inspect the generator driving belt. Thls should be 
just taut enough t o  drive without slipping. 

Inspect the wlrlng of the charging circuit and carry 
out continuity tests between the generator, control 
box and ammeter. 

Check earth connections, that  of  thd 
control box. 

Check the battery by substit'urlon o r  wi th  an 
hydrometer and n heavy discharge tester. 

Check the generator by d~sconnecrin~ the generator 
cables and linking the larger generator terminal "D" 
t o  t h e  smaller terminal "F" and connecting a first 
grade moving coil 0-20 voltmeter between this l ink 
and earth and running the generator up t o  about 
I O D O  r.p.m. when a rising voltage should be shown. 

In the event of reported undercharging, ascertain 
that this is not  due to low mileage. 

VOLTAGE REGULATOR 

Open circuit setthngr 

Ambient Temperature Vokage Setting 

Method of adjustment {See Fig. 12) 

Checking and adjustment shwld be completed as quicky 
as possible in order t o  avoid errors brought about b.j 
heating of the operating coil. 

1. Withdraw the cables from control box terminal 
blades "B". 

If the ignition switch is fed from terminal "B", it will 
be necessary t o  join the ignition and battery feeds 
together wlth a "jumper" lead, to enable the engine 
so be started. ' 

2. Connect a first grade 0-20 moving-coil voltmeter 
between control box terminal "D" and a good 
earthing point. 

A convenient method of maklng thls tonnectien is to 
withdraw the ignition warninglightfeed from control 

box terminal "WL" and to clip the voltmeter lead 
of the appropriate polarity to the small terminal 
blade thus exposed-this terminal being electricatty 
common with terminal "D". 

3. Stars the engine and run the generator at 3000 
r.p.m. 

4. Observe the voltmeter pointer. 
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The voltmeter reading should be steady and lie between 
the approprlate limits given, according to the tem- 
perature. An unsteady reading may be due to unclean 
contacts. If the reading occurs outside the appropriate 
limits, an adjustment must be made. -In this event, 
continue as follows ;- 

5. Stop the engine and remove the control box cover. 

6. Re-start the engine and run the generator at 3001) 
r.p.m. 

7. Using the correct tool, turn the voltage adjustment 
cam until the correa setting is obtained-turning 
the tool clockwise t o  raise the setting or anti- 
clockwise to lower R. 

8. Check the setting by stopping the engine and then 
again raising the generator speed t o  3000 r.p.m. 

9. Restore the original connecclons and refit the cover. 

CURRENT REGULATOR 

On-Load setting 

The current regulator on-load settlng is equal to  the 
maximum rated output of the generator, which i s  22 
amperes. 

i Method of adjustment (See Fig, 12) 

The generator must be made t o  develop its maxlmum 
output, whatever the state of charge of the battery might 
be at the time of setting. The voltage regulator must 
therefore be rendered inoperative, and th is is  the 
function of the bulldog clip used in keeping the voltage 
regulator contacts together. 

ADJURHENT 
CAMS 

LUCAspS€ITING 
TOOL 

Remove the control box cover. 

Using a bulldog clip, short out the vokage regulator 
contacts. 

Withdraw the cables from convol box terminal 
blades "B". 

Using a suitable "jumper" lead, connect the cables 
previously removed to the load side of a first grade 
O t o  40 moving coll ammeter, 

Connect the other side of the ammeter t o  one of the 
control box terminal blades "0". 

It is important to ensure that terminal "B" carries 
only t h i s  one connection. All other load connections 
(Including the ignltlon coil feed) must be made to  the 
battery side of the ammeter. 

Starc the engine and run the generator at 4500 
r.p.m. 

Observe the ammeter pointer. 

The ammeter pointer should be steady and indicate 
a current of 22 amperes. An unsteady reding may 
be due t o  unclean contacts. If the reading is too high 
or too low, an adjustment must be made. In this 
event, continue as follows:- 

Using the correct tool, turn the current adjustment 
cam until the correa setring is obtained-turning 
the tool clockwise to raise the setting or anti- 
clockwise to  lower It. 

Switch off the engine, restore the original connec- 
tions and refit the control box cover. 

cu'r-au~ C U ~ E N T  'VOLTAGE 
RELAY REGUUTOR REGULATOR 
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CUT-OUT RELAY 

Electrical Settings 

Cut-in Voltage:- 12.6-1 3 *4 

Drop-off Voltage:- 9.3-1 1.2 

Method of cut-in adjustment (See Fig. 12) 

Checking and adjusting should be completed as rapidly 
as possible to avold errors due t o  heatlng of the operating 
coll. 

I. Connect a first-grade O t o  20 moving-coil voltmeter 
between control box termina! "D" and a good 
earthing point. 

A convenient method of making this connection 
is to  withdraw the ignition warning light feed 
from control box terminal "WL" and to  clip the 
voltmeter Jead OF appropriate poJarity t o  the sma!l 
terminal blade thus exposed-this terminal being 
electrically common with terminal "D". 

] 2. Start the engine and slowly Increase ltr, speed. 

i 
i 3. Observe the vo!tmeter pointer. 

The voltage should rise steadily and then drop slightly a t  
the instant of contact dosure. The cut-in voltage is that 
which i s  indicated immediately before the pointer drops 
back and should occur between the l i rn l ts  given under 
t h e  headlng of Electrical Settings. 

PHOSPHOR BRONZE ARMATURE 
HINGE SPRING CONTROL SPRING 

BI-METAL 
, PACKING- 

SPRING 

ARMATURE TO 
BQBBlN caM 

.ARMATURE 
BACK STOP 

MOVlNG ,-&B" FIXED CONTACT 
CONTACT TERMINAL BRACKEF 

BLADE PLATE 
(FOLLOW THROUGH 

(0-OIMO2O in.) 
@254+508 mrn.] 

: : Fig. 13. Air gap (or rnechonicol settings) ofcut-wt rdey 

IF the cut-in occurs outslde those limits, an adjustment 
must be made. 

I n  this event reduce engine speed to below cut-in value 
and continue as fo1Iowr:- 

4. Remove the control box cover. 

5. Using the correct tad, tu rn  the cutpout relay 
adjustment cam a small amount in the appropriate 
dlrectlon, turning the tool clockwise ro raise the 
setting or  anti-clockwise to  lower it. 

6. Repeat the above checking procedure unti l  the 
correct setting. is obtained. 

7. Swjech off the  engine, restore the original. con- 
nections and refit the cover. 

Method of drop-off adjustment  

Withdraw the cables from control box termtnal 
blades "B". 

If the ignition swit th IS fed from terminal "0" it 
will be necessary to join the ignition and battery 
feeds together wi th  a suitable "jumper lead", 
to enable the engine t o  6~ s t a r t d  

Connect a first-grade O t o  20 moving ro i l  voltineter 
between control box terminal '%" and earth. 

Start the engine and run up to approximately 3000, , 

r.p.m. 

Slowly dederate and observe the voltmeter 
pdnter. Opening of the contacts, indicated by the 
voltmeter pointer dropping to zero, should occur 
between the limlts given under the heading of 
Electrical Settings. IF  the drop-off occurs outside 
these limits, an adjustment must be made. In this 
event, continue as foIlows:- 

Stop the engine and remove the control box cover. 

Adjust the drop-off voltage by carefully bending the 
Rxed contact bracket. Reducing the contact gap 
wi l l  raise the drop-off voltage; increasing the  gap will 
lower the drop-off voltage. 
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7. Retest and, if necssary, re-adjust until the correct 
drop-off setting i s  obtained. 

This should result in a contact "follow through" or 
blade deflection of between -010 and -20 in. 
(-254 and -508 rnrn.), 

4. Retaining the gauge in positjon and pressing squarely 
down on the armature, screw in the adjustable 
contact until it just touches the armature contact. 

5. Retighten the locking nut and withdraw the gauge. 

6. Carry out the electrical sert[ng procedure. 
8. Restore the original connections and refit the cover. 

Contact "Follow-through" and Armature-to- 
Bobbin mre gap of Cut-nut Relay 

ADlUSTMENT OF AIR GAP SETTlNGS 
!(See Fig. 13) 

Ai r  gap settings are accurately adjusted during production 
of the control box and should require no further atten- 
tion. If the original adjustments have been disturbed, It 
will be necessary to reset as described under the following 
heading. 

Armatur&t+Bobbin core gaps of Voltage and 
Current Regulators 

Using the mrrect tool, turn the adjustment cam t o  
the point giving minimum lift t o  the armature 
tensioning spring, is .  by turning the tool to the full 
extent anti-clockwise. 

Stacken the adjustable contact locking nut and screw 
back the adjustment contact. 

Insert a flat steel feeler gauge of -045 in. thickness 
(1.143 mm.) between the armature and the copper 
separation on the core face, raklng a r e  not to turn 
up or damage the copper shim. The gauge should 
be inserted as far back as the two rivets heads on 
the underside of the armature. 

I. Press the armature squarely down against the 
copper separation on the core face. 

2, Adjust the fixed contact bracket to give a "follow- 
through" o r  blade deflection of the moving contact 
of between 41 0 and -020 in. (-254 and -50% mm.). 

3. ReIease the armature. 

4. Adiusr the armature back stop t o  give a core gap of 
between -035 and -045 in. (-889 and j.143 rnm.). 
Check tha cut-in and drop-off voltage settings. 

CLEANING CONTACTS 

Regulator contacts 

Ta clean the voltage o r  current regulator contacts, use 
fine carborundum stone or silicon carbide paper followed 
by methylaced splrits (denatured alcohol). 

Cutout  relay mntzicts 

To clean cut-out relay cmtacts, use a strip of fine glass 
paper-never carborundum stone or emery cloth. 
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STARTER MOTOR 

MODEL M 35G 

GENERAL 

The starter motor is a four-pole, four-brush machine 
having an extended shaft t o  carry the engine engagement 
gear or starter drive. This motor js wntrolled hy a 
solenoid switch mounted abwe the battery and operated 
by the ignition key on the side of the instrument panel. 
In an emergency or for testing purposes, the solenold 
can be operated by hand by pressing the rubber cap 
covering t h e  plunger. 

ROUTINE MAINTENANCE 

Periodically remove the cover band from the starter 
motor and carry out the following procedure:- 

I, Check that the brushes move freely In  their hdders 

1 by holding back the brush springs and pulling gently 
I on the flexible connectors. [See Fig. 14). If move- ! 
j ment is sluggish, remove the brush from its holder 

BRUSH 
SPRING 

7054 ? 
Fig. $4 Checking free movement of carbon brushes 

and clean i t s  rides with a fluffless petrol-moistened 
cloth. Replace the brush in its original position. 
Brushes which are worn to less than In. (8rnrn.) 
in length must be renewed. 

Check the tension of the brush springs udng a rprlng 
scale. [See Fig. 15). The correct tension is  30 to  
34 oz. New springs must be fitted if tension is Tow. 

Fig. 15. Checking brush spring ienrian 

Tho commutator must be clean and have a polished 
appearance. If necessary, clean by pressing a fine 
dry cloth against i t  while the starter is turned by 
applying a spanner to the squared extension of the 
shaft. Access to the squared shaR i s  gained by 
removing the thimble-shaped metal cover. If the 
commutator is very dirty, moisten the cloth with 
petrol. 

'Keep all electrkal connections clean and tight. Any 
which may have become dir ty must be cleaned and 
the contacting surfaces lightly smeared with 
petroleum jelly. 
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: 
i SERVICING 

/ Testing in position 

voltaga {or the test  lamp lighting wlth full brilliance) 
at the supply terminal indicates rhat the srartlng 
motor has an internal fault and must be removed 
from the engine for examination. 

If the starting mqtor does not operate o r  fails t o  
crank t h e  engine when the starting button Is used, 
switch on the lamps {or connect a moving coil 0 t o  20 
voltmeter between the battery terminals) and again 
operate the starter. 

2. If the motor operates bur does not crank the engine, 
the  starter drive Is i n  need of cleaning o r  may have 
developed some other fault. In either event the 
motor must be removed from the engine, 

The lamps dim (or the voltmeter reading falls appre- 
ciably) but the motor does not crank the engine. 

Starter cranking circuit test 

This may be caused by the starter drive pinion being 
jammed in mesh with the engine flywheel. The 
pinion can usually be freed by removing the cap and 
applying a spanner to the squared extension of the 
shaft at  the cornmutaror end. It i s  advisable to 
remove the starter rnotor from the engine and 
inspect the starter driye. 

Sluggish actbn of the starter motor may be due t o  
a discharged battery. Check by disconnecting the 
existing cables and reconnecting the motor t o  a 
battery known to be fully charged. 

If the starter motor now gives normal cranking of 
the engine thc vehicle battery must be examined. 

If the starter motor s t i l l  does not operate satisfac- 
torily, it must be removed from- th'e englne and the 
starring motor and starter drive examined. 

The lamps do not dim (or the voltmeter reading 
remains unafFected) and the motor does not crank 
the engine 

1. Check by means of a voltmeter o r  battery-voltage 
test  lamp that the circuit up t o  the supply'termind 
on the motor is in order. 

If no voltage is indicated (or the test lamp does not 
light), check the circuit from battery t o  motor via 
the starter switch. Ensure that all connections are 
clean and tight. If the switch is found t o  be faulty, 
a replacement must be fitted. A reading of battery 

The rnos.t: convenient method of testing the circuit is 
by taking voltage drop readings, using a low range 
voltmeter. This procedure wi l l  Iamte any excessive 
resistawe due to poor connectfons or bad cables, which 
would prevent the delivery of the normal amount of 
current t o  t h e  starter motor. 

For the purpose of the  test, it wi l l  be necessary t o  
disconnect the contact breaker lead from the ignition coil 
t o  prevent the engine starting. Before carrying out the 
tat, ensure that the battery is In good condition and 
fully charged. 

Voltage drop redings (Negative earthed vehicles) 

I. Using a LOW range voltrneter, connect the negative 
lead of the voltmeter t o  the starterterminal, and the 
positive lead t o  the positlve terrnlnal of the battery. 
Operate the starter switch and note the voltmeter 
reading. 

2. Connect the positive lead of the voltmeter to the 
starter commutator end bracket, and the Regative 
lead t o  the negative terminal o f the battery. Operate 
the starter switch and agaln note the voltmeter 
reading. 

The sum of these two readlngs must not exceed .5 volt. 
The procedure is  the same for vehicles with positive 
earth, except that the voltmeter connections must be 
made in  reverse order. 
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An unduly high reading means that there is excessive 
resistance In the starter clrcult, In which event each part 
of the circuit should be checked in tu rn  wi th  particular 
attention t o  the solenoid switch connections and all 
earth connections including the engine bonding strlp. 

On completion of the test, restore the original ignition 
connections. 

Starter cranking voltage test . 

This test should be made after any defects previously 
located have been corrected. It is a valuable test because 
it gives an indication of the power absorbed in the 
starter, and also determines whether sufficient voltage 
i s  available t o  operate the ignition system when the 
starter motor i s  in operation. 

1. Disconnect the contact breaker lead from the 
ignition coil t o  prevent the engine starting. 

2. Using a zero -to 20 range voltmeter, connect the 
positive lead of the voltmeter to the starter main 
terminal and the negatlve lead t o  an earth point on 
the starter mounting bracket. (This applies t o  
vehicles wi th  negative earth. For vehicles with 
positive earth, make the voltmeter connections 
In reverse order.) 

3. Close the starter switch to  crank the engine for a 
few seconds, and note the voltmeter reading. 

The starter motor should crank the engine at a good rate 
of speed, and,the voltage readlng should be not less than 
9-5 uc!ts. On completion of the test, restore the original 
ignition connections. 

Measuring light running current (on bench) 

The motor should run at a high speed, and the light 
runnlng current should be 45 amperes. 

Whi le the starter motor is running at  speed, examine 
the brushgear and commutator for undue sparking 
o r  excessive brush movement. 

Removing the starter motor from the engine 
. . 

I. Disconnect the earth terminal on the battery t o  
avoid any danger of short circuits. 

2. Remove the heavy cable from the starter motor. 

3. Remove the mounttng bottr and wlthdraw the 
starter motor from the engine. 

Dismantling the starter motor (See Fig. 16) 

Remove thereover band, hold back the brush springs 
and lift the brushes from their holders. 

Remove the nuts from the terminal past whlch 
protrudes from the commutator-end bracket. 

Unscrew the t w o  through bolts from the cam- 
mucator-end bracket and remove the commutator- 
end bracket from the yoke. 

Remove the drive-end bracket- with armature and 
drive from the starter motor yoke. 

If it is necessary t o  remove the drive-end bracket 
from the armature it can be slid off after the drive 
has been dismantled. 

Secure the starter motor in  a vice, then connect the 
motor in series with a starter switch, a zero t o  600 
range ammeter, and a 12 volt battery in good condition 
and fully charged. 

Beneh inspection 
Use heavy duty starter cable in the'circuit, and utilise a 
fixing tug an t h e  starter motor as an earthlng polnt. 
Operate the switch and note the reading on the ammeter. 

After the starter' motor has been dismantled, the India , , 

vldual items must be examined in the following manner. 
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Brushgear 

Where necessary, the brushes and brush-holders must 
be cleaned using a clean fluffless petrol-moistened cloth. 

To prevent damage to the commutator, brushes must 
be renewed when worn to  + in. (8 mm.) length. 

To renew the brushes, proceed as follows :- 

Insulated brushes 

Cut off the original brush flexible + in. (3.17 mm.) from 
the aluminium. 

Clean up and tin the original resistance-brazed joint. 

Open out the I m p  of the new brush flexible. 

Tin the loop, taking extra care not to allow any solder 
to run towards the brush. 

Place the original joint within the loop. 

Squeeze-up the clips and solder. 

Providing the necessary equipment Is available for 
refitting and tightening of the pole %hoes, the above 
operations wil l  be found easier to carry out  if the field 
coils are removed from the yoke. 

Earth brushes 

1. Unsolder the brush flexible from the clip located 
beneath the brush box mounting. Open up the 
clip, insert the new flexible, squeeze up the clip and 
re-sol der. 

The brushes are pre-formed so that: pre-bedding to 
the commutator is unnecessary. 

2. Check the brush spring tension using a spring scale 
as previousIy instructed. 

Check the tension of any new spring and ensure that 
It makes contact with the centre of the  brush top. 

Cam mutator 

I. A commutator In goad condltlon wll! be smooth and 
free From pits and burned spots. 

2. Clean the commutator wi,th a petrol-moistened 
cloth. If this is ineffective, carefully polish with a 
strip of fine glass paper, while rotating the armature. 
To remedy a badly worn commutator, dismantle the 
starter drlve and remove the armature from the 
end bracket. 

3. Haunt the armature in a lathe, rotate at: a hlgh 
speed and take a light cut with a very sharp tool. 

1. TERMINAL NUTS AND WASHERS 5. BEARlNG BUSH (DRIVE END) 
2 THROUGH BOLT 6. BEARING BUSH (COMMUTATOR END) 
3. COYER BAND 7. BRUSH SPRINGS 
4. TERMINAL POST B. BKUWE5 
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1 

1 Do not remove any more metal than 1s necessary, 
1 Finally polish with very fine glass paper. ; 

j The insulators between the commutator segments 
MUST NOT BE UNDERCUT. 

I. Check for lifting commutator segments and loose 
turns in the armature winding. These may be due 
to the starter motor having remained engaged 
while the engine i s  running, thus causfng the 
armature t o  be rotated at  excessive speed. 

A damaged armature must always be renewed-no 
attempt should be made to machine the armature 
w r e  or to  true a distorted armature shaft, An 
indication of a bent shaft o r  a loose pole shoe may 
be glven by scored armature laminations. 

; 2. An armature can be tested for open circuits, short 
circuits, and earthed circuits, by following the 

I procedure described in earlier paragraphs for the 
generator. 

Field coils 

i Continuity test (See Fig. 17) 
i 

I. Connect a battery and light bu[b in series with two 
pointed probes. 

Fig. $7. Checking field calls for open circuit 

Insulation'cests [See Fig. 18) 

I .  Connect an ohm meter or a 110-volt A.C. test lamp 
between the terminal post and a dean part of the yoka 
Lighting of the t e s t  larnp or a low ohmic reading 
indicates that the field mils are earthed co the yoke 
and must be renewed. 

NEON BULB 

Fig. la .  Fidd coil insubtian test 

2. I f  the larnp fails t o  light in the following rest, on open 
circuit in the field coils is indicared and the defective 
coils must be renewed. 

3. When the probes are placed on the brush tappings, the  2. Again using the 110-v. test lamp, check the sound- 
bulb should light. ness of the insulation on the two insulated brush 

boxes, ( b e  Fig. 19.) 

4. Lighting of the larnp does not necessarlly indlcate that 
the field lighting coils are in order. f t  i s  possibIe that 3. Wipe clear from the boxes all dust and dirt before 
a field coil may be earthed t o  a pole shoe or t o  the yoke. testing in this fashion. 
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NEaN BULB 7. Finatly, tighten the screws by means of the pole-shoe 
1 screwdriver. 

INSULATED TO 110-V. AC 
BRUSH BOXES MAINS 

Bearings 

Bearings which are worn to  such an extent that they will 
allow excessive side play of the armature shaft must be 
renewed. 

To renew the bearing bushes proceed as follows:- 

1. Press the bearing bush out of the end bracket. 

2. Press the new bearing bush into the end bracket 
using a shouldered, highly polished mandrel of the 
same diameter as the shaft which i s  t o  fit in the 
bearing. Porous bronze bushes must not be opened 
out: after fitting, o r  the porosity of the bush may be 
impaired. 

Fig. 19. Brush-hx insuldtlan test 
3. Refore fitting a new prous bmnze bearing bush it 

should be completely immersed for 24 hours in 

Fitting new field coils; proceed as follows:- 
clean thin engink oil. - On occasions of urgency this 
period may be shortened by heating the oil to  
1cKl"C. (212'5 for two hours. then allowing to 

Unscrew the four pole-shoe retaining screws using 
cool before removing the bearing bush. 

a pole-shoe screwdriver. 

Rernwe the insulation. piece which ts fitted ta  Starter 
prevent the inter-cdl connectors from contacting 
wlth the yoke. Mark the yoke and pole shoes in 
order that they may be refitted in their orlglnal 
positions. 

Draw the pale shoes and coils out of the yoke and 
lift off the coils. 

Fit the new field coils over the pole shoes and place 
them in position inside the yoke. Ensure that the 
taping of the field coils i s  nor trapped between the 
pale shoes and the yake. 

Locate the pole shoes and fleld coils by lightly 
tightening the  fixing screws, 

Refit the Insulation piece between the field coil 
connections and the yoke. 

1. The pinian and barrel Is permanently retalned during 
manufacture by rolling the four projecting lugs at  
the trailing edge of the barrel aver the four notches 
of the control nut. This assembly cannot be dis- 
mantled for subsequent re-assembly. W h e n  necessary 
the complete barrel assembly (and, preferably, the 
screwed sleeve) must be renewed. 

2. The plnlon must move' freely along the splined 
sleeve. IF there Is any d l r t  or foreign matter on r he 
sleeve, the starter drive mus  be washed in petrol 
or paramn and a light film of machine oil smeared 
on it. 

Reassembly of the starter motor (See Fig. 16) 
This is, In the maln, a reversal of the procedure ourlined 
for disrnanthg the starter. 
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. . DISTRIBUTOR 

MODEL 25D4 . . 

GENERAL 

Mounted on the dlstrlbutor driving shaft, immediately 
beneath the contact breaker, j s  a centrifugally operated 
timlng control mechanism. It comprises a pair of rprjng- 
loaded governor weights, linked by laver action to the 
contact breaker cam. A t  low engine speeds, the spring 
force maintains the cam in  a position in which the spark 
is slightly retarded. Under the centrifugal force imparted 
by higher engine speeds, the governor weights swing out 
against the spring pressure t o  advance the contact breaker 
cam, and thereby the spark, to suit engine conditions at 
the greater speed. 

Vacuum-operated timing control i s  also provided, 
designed to give additional advance under part-throttle 
conditions, The Inlet manifold of the engine is in direct 
communication wi th  one side of a spring-loaded 
diaphragm. This diaphragm i s  linked t o  the contact 
breaker plate and rotates the contact breaker heel about 
the cam, thus advancing the spark for part-throttle 
operating conditions. There i s  also a micrometer adjust- 
ment for making fine alterations in  timing t o  allow for 
changes in running conditions, e.g., state of carbonisation 
change of fuel, etc. The H.T. brush i n  the distributor 
cover i s  of composite construction, the centre portion 
being made of resistive compound and the ends of softer 
carbon. The resistive portion gives a measure of radio 
interference suppression. Under no circumstances must 
a short nm-resistive brush be used as a replacement for 
the longer resistive brush. 

Special "Cold Starting" ignition for North Amerfru .. 

The lgnltlon coil is a 7-volt unit, &id. during normal 
running the excess voltage is  dropped across a ballast 
resistor in series with the coil primary windings. For 
starting, an additional contact on the solenoid starter 
switch shorts out the ballast resistor, thus ensuring that 
the terminal voltage, and hence the performance, of the 
coil at this t ime remains practically unaffected by the 
drop in  battery voltage. As soon as the engine starts, and 
the solenoid switch is  opened, the ballast resistor i s  
automatically reconnected into the primary ctrcui~. 

ROUTINE MAINTENANCE 
(See Figs. 20 and 21) 

In general, lubrication, cleaning and contact breaker 
adjustment constitute normal rnalntenance procedure. 

Lubrication . . 

Take great care t o  prevent oi.1 o r  grease getting. on. or 
near the contacts. Add a few drops of clean thin engine 
oil (SAE.30) through the aperture at the edge of the 
contact breaker base t o  lubricate the centrifugal timing 
control. Apply one drop of clean thin engine oi l  t o  the 
top of the contact breaker pivot post. Lightly smear the 
cam with lubricant as specified. Li f t  off the rotor arm and 
apply t o  the spindle a few drops of clean th in  machine oil 
to lubricate the cam bearing. It is not necessary t o  
remove the exposed screw slnce It affords a clearance 
to permlt the passage of oil. Refit the ro tor  arm, locating 
carefully i t s  moulded pro]ectlon in the keyway in the 
spindle and pushing j t  on as far as it wil l  go. 

ROTOR ARM 

L.T. T€RMINAL 

Fag. 20. Dis&rLutar ussembly with meaver ramaved 

Cleaning 

~ h o r o u ~ h l ~  dean the moulded distributor cover, inside 
and out, with a soft dry cloth, paying parckular attention 
to the spaces between the metal electrodes. Ensure that 
the carbon brush moves freely In Its holder. 

Examine the contact breaker. The contacts. must be 
quite free .from grease or oil. If they are burned ar 
blackened, clean them with very fine carborundum stone 
o r  emery cloth, then wIpe with a petrol-moistened cloth. 
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Cleaning i s  facilitated by removing the contact breaker 
lever. To do this, remove the nut, lnsulatlng plece and 
connections from the post t o  which the end of the cantact 
breaker spring is anchored. The contact breaker lever 
may now be removed from its pivot. Before refitting the 
contact breaker, smear the pivot post wl th  dean thin 
machine oi l  o r  Ilght grease. 

CONTACT 
BREAKER 

BASE PLATE' 

CONTACT 
BREAKER 
LEVER 

FIBRE 
WASHER 

FIXED 
CONTACT 
PLATE 

CONTACT 
BREAKER 
MOVING 
PLATE 

CONTACT 
BLEAKER 
PIVOT 
PDsr 

the operating heel i s  on the highest point o f  the cam. 
The gap between the contacts should measure 0-015 In 
(-38 mm.). If the measurement is incorrect, keep the 
engine in the position giving maximum opening. slacken 
the screw securing the fixed contact plate and adjust i t s  
position t o  give the required gap. Tighten the screw. 
Recheck the setting far other positions of the engine 
giving maximum opening, 

Performance information 

(See General Data). 

SERVICING 

Before starting to test, make sure that the battery is not 
fully discharged as this wi l l  often produce the same 
symptoms as a fault Jn the lgnltlon circuit. 

Testing in podtian t o  locate cause d uneven firing 

Run the engine at  a fairly fast idling speed. 

If possible, short circuit each plug In turn with the blade 
of an insulated screwdriver o r  a hammer head placed 
across the terminal t o  contact the cylinder head. 

Short-circuiting the plug in the defective cylinder wi l l  
cause no noticeable change in  the running note. On the 
others, however, there wil l  be a pronounced increase in 
roughness. 

If short-circuiting the sparking plugs is not possible, due 
t o  their being fitted wlth shrouded cable connectors, 
remove each plug connector in turn. Again. removal of 
the connection t o  the defective cylinder wi l l  cause no 
noticeable change in the running note, but there wi l l  be a 
definite increase in roughness when the other plugs are 
disconnected. Havlng thus located the defective cylinder, 
stop the engine and remove the cable from the sparking 
plug terminal. 

Restart the engine and hold the cable end about & in. 
(5 mm.) from the cylinder head. If sparking i s  strong and 
regular, the fault ties wi th  the sparking plug, and it should 
be removed, cleaned and adjusted, o r  a replacement 
fitted. 

Fig. 21. Exploded view of carrtoct breaker assembly 

Contac t  Breaker  Ad jus tment  

Check the contact breaker setting. Turn the engine unti l  
the contacts show the maximum opening, that i s  when 

If, however, there i s  no spark, or only weak irregular 
sparking, examine the cable from the plug to the distri- 
butor cover. Renew the cable if the insu!ation is cracked 
o r  perished. 
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Clean and examine the distributor moulded mver for 
free movement of the carbon brush. (See Fig. 22). 
If a replacement brush i s  necessary, it is important that 
the  correct type is used. If tracking has occurred, 
indicated by a thin black [ino between two a r  more 
electrodes o r  between one ofthe electrodes and the body, 
a replacement distributor cover must be fitted. 

METHOD OF CABLE CONNECTION 

ELECTRODE 

CARBON BRUSH 

Fig. 22, Distributor cover and H.T. kads 

Testing in position .to Ibcate cause of ignition 
failure 

Spring back the clips and remove the moulded cover. 
Lift offthe rotor. With0u.t disturbing the wiring, connect 
a 0-20 voltmeter between, the "C.0" terminaf o f  the 
coil and a good earthing point. The engine wilt normalfy 
have stopped with the contacts closed-if so. separate the 
contacts wi th  a piece of clean card. Swttch on the igni t ion  
when a reading of battery volcage should be shown on 
the voltmeter. If no reading is given proceed as in (i) 
below. Remove the card from between the contacts 
when the voltmeter reading should drop to zero. I F  the 
battery voltage reading persists, o r  the reading drops, 
but not t o  zero volts, proceed as in ([I), column two. 

Low Tension Circuit Fault Location 

(I) No reading in voltmeter test with contacts separated. 

Transfer the voltmeter lead from the "CB" to  "SW" 
terminal of the coil. I f  a readlng is now shown dismnnett 
t h e  cable From the coil "CS" terminal and re-connect rhd 
voltmeter lead from "SW" to "CB". No readlng will 
indicate a faulty coil whije a reading of battery voltage 

, , means that the contact breaker insulation o r  the capacitor 
is faulty. 

(ii) Voltmeter reoding with canructs closed 

If a reading of battery voltage is obtained, transfer the 
voltmeter lead from the coil "CB" terminal ta the 
distributor L.T. terminal. if this results in  the reading 
dropping to zero then the coil-to-distributor cable is 
faulty, while a continued reading af battery voltage means 
that the contacts are not "making", I f ,  however, the 
vdtrnerer  still shows a low reading when so connected 
this indicates high resistance between the contact breaker 
mating surfaces. Clean or renew the contacts, 

High Tension Circuit 

If the low tension circuit is in order, remove the high 
tension cable from the centre terminal of the distributor 
cover. Switch on the ignltlon, the contacts being closed. 
Flick open the contacts while the hlgh tension lead from 
the coil i s  held about in.  (5 mm.) from the cylinder 
block. If the ignitjon equipment is In good order, a 
strong spark wilt be obtained. If na spark occurs, a fault 
in the circuit of the secondary winding of the coil i s  
indicated and the coil must be replaced. 

If sparking occurs in the above test, but apparent ignition 
failure persists, test the rotor arm by substitution. 

The high tension cables must be car,efully examined, and . 
renewed if t h e  rubber insulatiarr Is cracked or perlshd,. 
using 7 mm, neaprenc-cavered rubber igrrltlon cable. To 
fit cable to  the Ignition coil or the distributor cover, pass 
the cable through the knurled moulded terminal, bare 
about 4 in, (6 mm.) of the end of the cable, thread the 
wire through the brass washer (removed from the original 
cable) and bend back the strands. finally screw the 
moulded termlnal into the coil moulding. 

The cable leads from the distributor to the sparklng 
plugs must be connected in the correct firing order. 

~ismahtling (See Fig. 23) . , 

When dismarrdlng, carefully note the. positions in which 
the various components are fitted, in order to ensure 
their correct replacement on reassembly. The tongue of 
the driving dog is offset; note the relation between it 
and the rotor eIectrade and maintain this relation when 
reassembling the distributor. 
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clrclip on the end of the micrometer rlming screw, and 
RoTak ARM turn the micrometer nut until the screw and the vacuum 

unit assembly are freed. Take care not to lose the ratchet 
and coil type spring located under the micrometer nut. 
The complete shaft assembly, with centrifugal timing 

L.T. TERMINAL 
f~PACltoR control and cam foot can now be removed from the 

distributor body (see (li) below) on knocking out the dog 
securing pln. 

(i) Contact breaker 

To dlsrnantle the assembly further, remove the nut. 
insulating piece and connections from the pillar on which 
the contact breaker spring is anchored. Lift off the 
contact breaker lever and the insulating washers beneath 
it. Remove the screw securing the fixed contact plate, 
together with the spring and plain steel washers, and 
take off the plate. Withdraw the single screw securing 

ACTION PLATE t h e  capacitor. Dismantle the contact breaker base 
assembly by turning the base plate clockwise and pulling 
to  release It from the contacr, breaker moving plate. 

MICROMETER (U) Shop and Action Plate 
ADJUSTMENT 

When dismantling the centrlfugal.timing control mechan- 

ALTEllNATlVE 
Ism it is important tbt it is  carried out in tbe order 
described below otherwise damage to  the springs may 
result. Carefully lift off the sprlngs, withdraw the screw 
lnslde the cam and take off t h e  cam and cam foot. The 
welghts can now be lifted off. Note that a distance 
c d a r  is fitted on the shaft beneath the action plate. 

Baaring Replacement 

The baaring bush Fs of sintered copper-iron and is stepped 
havlng the larger diameter e x t e d n g  $ in. (19 mm.) In 
length from the battorn of the bush. Prepare the new 
bush fa- fitting by allowing it to  stand completely 
im merred in clean medium viscosity (SAE.30-40) 
engine oil for a t  least 24 hours. In cases of extreme 

3 urgency, this period of soaking may be lessened by heating 
BEARING BUSH 

PLATE ' 
the oil to 100°C. for 2 hours, then allowing the oil t o  
cool before removing the bush, The fdlowina procedure 

Fig. 23. Exploded view of distributor 

- .  
must be closely fol(owad when fitting a replacement 
bearing bush :- 

Note-The amount of dismantling necessary will {u) Using a shouldered mandrel of appropriate dlarneter, 
obviously depend on the repair required. Spring back the press out the worn bush from the body end. 
securing clips and remove the moulded cover. Lift the 
rotor arm off the spindle. Disconnect the vacuum unit (b) lnser't the replacement bush from the drive end, with 
fln k to  the contact breaker moving plate and remove the the smaller bush diameter as the leading part. The 
two screws at  the edge of the contact breaker baseplate, bush will be a push fit until the larger diameter 
The contact breaker assembly, complete with external comes into contact with the shank. W i th  the mandrel 
terminal, can now be lifted off (see (i)). Remove the in posltlon, the bush Is then to be pushed ful.ly In 



ROOTES MANUAL WSM+l41 

Section N [Electrical Equipment) Page 27 

with steady pressure, using a press vice o r  similar 
method. When in place, the bush must be a t ight 
fit, flush with the shank a t  the drive end with a slight 
protrusion at the top end. 

(c) Dri l l  the shaft drain hole, carefully removing any 
fragments of metal. 

(df Insert the shaft and action plate assembly, wi th  clean 
engine ail applied to the shaft, Make sure that there 
is  no fraze around the hole in the shaft through which 
the driving dog securing pin is inserted. If the shaft 
i s  t ight in the bearing when fitted, tap lightly -at the 
drive end and withdraw the shaft. AgaIn insert the 
shaft, and repeat the operation as long as any tight- 
ness exists. It is important that the shaft i s  free t o  
rotate without binding. 

(e) Run the shaft and body in a test r i g  o r  lathe for 
about 15 minutes, re-lubricate the shaft w i th  clean 
engine oi l  and reassemble the distributor. 

(iv) Before reassembling the contact breaker base 
assembly, lightly smear the base plate with clean 
engine oil or llght grease. Fi t  the contact breaker 
moving plate t o  the contact breaker base plate and 
secure using a reversal of the dismantling 
procedure. Refit the contact breaker base into the  
distributor body. Engage the l ink from the vacuum 
unit. Insert the t w o  base plate seclrring screws, 
one of which also secures one end of the contact 
breaker earthing cable. 

(v) Refit the capacitor. Place the fixed contact: plate 
in  position and secure lightly with the securing 
screw. One plain and one spring washer must be 
fitted under the securing screw. 

(vi) Place the insulating washers, etc., an the contact 
breaker pivot post and on the pillar on which the 
end of rhe contact breaker sprlng locates. Refit 
the contact breaker lever and spring. 

(vii) Slide the terminal block into its slot, 

Note-Under no circumstances is the bush to be over- 
bored by reaming or an)r other means this will {vlIi) Thread the low tension connector and capacitor 

impair the porosity and thereby the effective lubricating eyelets on to the insulating piece, and place these 

quality of the bush. on the pil[ar which secures the end of the contact 
breaker sprlng. Refit the  washer and securing nut; 

ReassembIy (See Fig. 23) (ix) Set the contact gap t o  0.015 in. (.38 mm.) and 
tighten the fixed contact plate securing screw. 

The following instructions assume that complete 
dismantling has been undertaken. (x) Refit the ro tor  arm, locating the moulded pro- 

jection in the ro tor  arm with the keyway in the 
(i) Place the distance collar over the shaft, smear the  shaft, and pushing fully home. Refit the moulded 

shaft with clean engine oil, and f i t  it into its bearlng. c o ~ e r .  

{li) Refit the vacuum unit into its housing and refit the 
spring, milled adjusting nut and securinE: circlip. ReplAcement Contacts 

(iii) Reassemble the  centrifugal timing control weights, If the contacts are so badly worn that replacement i s  
cam and cam foot t o  the shaft. Fit  the cam securing necessary, t h e y  must be renewed as a pair and not 
screw, then engage the springs with the cam foot individually, The contact gap must be set to 0.015 In. 
pillars. (-38 mm.), after the first 500 miles' running with new 

contacts fitted, the setting must be checked and the  gap 
(Errsure that the springs are not stretched or reset to 0-015 in. (-38 mm.). This procedure allows for 
damaged.) the initial "bedding-in" of the heel. 
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LAMPS 

HEADLAMPS I F 3 0  Mk. 10) 

Two headlam ps are em played each incorporating the 
Sealed Eeam light unit of7 in. (177.8 mm.) diameter. The 
light unit is of ''all glass" constructian with an internally 
alurninised glass reflector which i s  fused t o  the front lens. 

The two filaments, one for "main" beam and the other 
for "dipped" beam, are installed wlth absolute care and 
precision before they are finally sealed in the gas-filled 
chamber which comprises the light unit. The fact that the 
light unit is completely sealed, ensures t h a t  the reflecting 
surface is protected t o  the extent of producing continual 
reflective efficiency without deterioration. 

In the  event of headlamp failure and should the cause not 
be traced to loose or broken connections, the faul t  wi l l  
be in the light unit Itself, in which case the light unit wil l  
require renewal.  

To remove the Sealed Beam unit (See Fig. 24) 

Raise the luggage compartment hood and remove the 
two screws and nuts which retain the.-headlamp assembly 
t o  the body fairing. Swing the lamp away from the fairing 
and slacken the clamping screw on the swivel bracket at 
the base of the lamp assembly. 

Disconnect the cables at the snap connectors and remove 
the lamp assembly t o  the bench. 

Remove the three r im retaining screws; the Sealed Beam 
unit can then be withdrawn and detached from the 
slotted connector-plug. 

Beam adjustment (See Fig. 241 

Each headlamp is provided wi th  t w o  adjusting screws, 
the adjusting screw (j ) provides adjustment i n  the vertical 
planewhilst the adjusting screw (bj provides adjustment 
in the lateral plane. 

This rype of sealed headlamp is so designed that adjust- 
ment can be accurately undertaken using a spirit-level 
rype beam setter. Three glass "aimlng pads" take the 
form af projections moulded Integral wi th  and around the 
outer front edge of the Lamp glass, where their purpose 
is  t o  prcivlde a reference plane for beam almlng. 

A is desirable to use o reputable brand of spirit-level type 
headlump aligner if the best smndards of accuracy und 
speed ore t o  be obtained. A d v i ~ e  is flvoiloble on appficdtion 
to the Rontes Group Deveiopment Section o t  Coventry, in 
respect of 011 factory approved equipment. 

Should a spirit-level type beam setter not be available, 
the use of an optical-type beam setter can be employed 
providing it is of the type (Lucos No. 571119). 

KEY TO FIG. 21  
I. VERTICAL ADJUSTMENT 5CREW 5. FRONT RIM 

AND KNOB 6. SEATING RIM 
E SLOTfEQ CONNECTOR-PLUG 7. TENSIONING 

SEALED BEAM LIGHT "'IT a. LATERAL ADJUSTING SCREW 
4, RIM RETAINING SCREW AND KNOB 

If the use of neither type of beam setter is available, a 
fair degree of accuracy can be attained by the use of 
an aiming board (See Fig. 25) which i s  positioned at 
a distance of 25 ft. (742 m.) from the front of the vehicle 
and parallel with the rear axle-the floor being fiat and 
level with the base of the airnine board. 

Using the aiming board method, prnreed as follows:--- 

I. Ensure that the car is parked (handbrake on) on 
level ground. 

2. Ensure that the front oF the car is paralhl with the 
aiming board which is to be positionecl at  a distance 
of 25 ft. (7.62 m.) from the car. 

3. Either load the car with two adults or simulate this 
load by adding weights t o  the car. 
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Clean the glass of an? lamp. 

Adjustment is to b2 commenced at one lamp; mask 
the  remaining lamp. 

Turn the adjusting screws anti-cltxkwire to  their 
ful1 exwnt. 

W i t h  the lamp illuminated in the main beam 
condition, turn the adjusting screws dockwise as 
necessary until the required setting is achieved. 

Remove the mask from the remaining lamp and mask 
the  lamp which has been set. 

Clean the glass of the lamp. 

Turn the lamp adjusting screws anti-clockwise to 
their full extent. 

W i t h  the lamp illi~minated in the main beam 
turn the adjusting screws cIockwise as necessary 
until the required setting is achieved. 

Re-check the  setting of both lamps. 

CONCENTRATED 
AREA OF LIGHT 

KEY TO FSG. 26 
I. SlDEflNDlCATOR LAMP BODY 5. CLEAR LENS 
2. lNDltAfOR LAMP BULB 6,  LENS RUBBER SEAT 
3. AMBER LENS 7 SIDELAMP BULB 
4. LENS RETAINIHC SCREW5 8 LAMP BODY RUBBER SEAT 

Fig. 2d. Slde lamps and front flasher bdbs 

LDlSTANCE BETWEEN HEADLAMPS CENTAE 
B-HEIGHT OF HEADLAM? ABOVE GROUND 

Fig. 25. Headlamp affgnment 

SIDE LAMPS 'AND-  FRONT FLASHER BULBS - -  

(See Fig. 26) 

To renew a dsfectlvc bulb, i e m w e  the two screws and . ' 

detach the white and amber lenses. Renew the defective 
bulb(s) and refit the lenses, making sure that the rubber 
seal is correctly located; secure the lenses with t h e  two 

STC)P/TAIL A N D  REAR FLASHER LAMPS 
(See Fig. 27) 

To renew a defective bulb, remove the two screws which 
retain the amber or the red lens. 

To detach the lamp uni t ,  remove rwo nuts at the rear of 
the lamp (collect the plain and spring washers), disconnect 
the cable@) at  the snap connector(s) and withdraw the 
lamp unit. 

screws. Fig. 27. Exploded view of stapjtall and rear posher tamps 
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STOP LAMP SWITCH UNIT 

The stop lamps are operated by a hydraulic switch in the  
brake fluid pipe line. The actual location of the switch is 
on the underside of the floor at the left-hand sjds of the 
transmission case, No provision is made for the overhaul 
of this unit, therefore, it must be renewed as a unit wben 
it becomes defective. 

Fig. 28. Rear number plate bmp 

REAR NUMBER PLATE LAMP (See Flg. 28) 

To gain access to the bulb for renewal, remove:the two 

screws that secure the  glass dome and lift It ofthe sponge 

rubber seat. After the bulb has been renewed refit the 

glass dome onto i ts sponge rubber seat and secure the 

whole with the  two screws. Tb detach the [amp body, 

remove the two nuts and bolts which secure it to the 
platbrm mounted on the engine hood; disconnect the  

red cable at the single snap connector and feed the cable 

through the grommet lined hole in the structure of the 

eng[ne hood. 
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DIRECTION l N DllCATdR SIGNALS 

Direction indicators 

The correct operation of direction signals requires .that 
the flasher filament in  the lamp bulbs (depending on the 
position of the switch) flash intermittently whether or 
not the headlamps, parking lamps, taiI lamps o r  stop 
lamps are "on''. 

. A correctly operating d l r~c t ion  signal wi l l  be indicated 
by a regular intermittent flashing of the green pilot lamp 
located on facia panel. If, when the direction indicator 
i s  switched on, the warning (or pilot) lamp does not 
flash in the usual manner but remains unlit, f i r s t  check 
that this is not due t o  filament failure in  either the 

. front or rear lamp on that side. This can be checked 
by turning the switch t o  the oppositg side-if the pilot 

. . . . . . . .  . . 
. . . . . . . . .  

. . .  . : : Fig. 29.'fn:er"el cinnatbians af Pcshar h i t '  . . . . . . . . . . . . . . .  . . .  . . .  

As current flows from terminal "€3" to terminal "t" 
and the \amps via the actuating wlre and an additional 
ballast resistor, the wire heats up and expands, 

lamp now flashes, t h e  circuit is in order and bulb re- 
This allows the main armature t o  ntove inwards towards placement i s  indicated. On the other hand, if the pilot: 
the core, closing contacts "A" and short-circu king the 

lamp s t i l l  does not flash, Inspect t h e  indicator lamps. If 
ballast resistor and actuating wire, so that full voltage Is 

these are warklng normal!y, fallure of the pilot lamp 
apphed to the indicator lamps, which now illurnlnate. bulb is indicated. If, however, the indicator lamps are 

not functioning, it will be necessary to proceed to check 
the wlrlng and flasher unlt. The increased electrornagrwtic attraction due ro full 

. . 
lamp current now flowing through the coif wound on " 

. . the core, holds the armature firmly so that the contacts : 
The efficiency of the  flasher unit may be readily checked are fully closed. It also attracts the pilot o r  secondary 
by fitting a known substitute. armature t o  the care, closing contacts "B" and illurn- ' . 

. . .  .: 
inating the pilot lamp. 

. . 
. . 

. . .  . . . . . . .  . . .  
' The inoperative flasher lamp bulbs should be checked the anuatjng y-passe when ihe rna,n 

for a burned-out filament. Where it is found that neither mntacu are the wire and contracts. 1 :: 

' lamp has a filament w'r'ng tually, the tension of the mmracting wire Is suffident t*, : . 
the defective lamp .and indicator switch must be cbecked. . . . .  overcome the slectrornagnetlc attraction .and the hinge 

The pilot lamp on the fada panel will not flash unless 
Opera t ion  of Flasher Unit  (See Fig. 29) sufficient current t o  light the filaments in front flasher 

lamp and rear flasher lamp is  passing through the wind; . 
This unit depends fbr i t s  operation on the linear expan- . . 

ings of the electro-magnet t o  close contacts (0). 7 %  . -  
~ i o n  of a piece of wire which becomes heated as 'current 

flashing pilot lamp, therefore, gives the driver a cleai- ., .. 

flows through It. lndlcatlon that the direction signals are working correctly. 
. . . . . (t will be noted that in order to rnalmatn the desired 

The actuating wire controls the movement of a spring- ' rate of flashlng (Brltlsh Ministry of Transport regulations, 
loaded main armature hinged to a central steel core and. 6b120 per minute) the filaments of the'  front and rear , 

carrying the movlng member of a pair of contacts ("A", lamps are "pre-heated" via the resistance wire during : 
FIg. 29). "out" period o f  the flash. . . 

. . . . 
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HORN: 

MODEL 9H 

Lucas Windtone Horn (Fig, 30) 

The horn operates on the principle of  a resonating air 
column vibrated by means o f  a diaphragm which 'is 
actuated electro-magnetically by a self-interruptory 
circuit. The tonal quality of the horn Is adjusted t o  
give its best performance before leaving the manufac- 
turers, consequently, it should require no further atten- 
t ion unti l  it has given a long period of service. However, 
in  the event of the horn failing t o  sound satisfactarlly, 
the cause can be diagnosed and rectified as follows:- 

W A R N I N G - D o  not dismantle the horn beyond the 

If a horn fails to sound after making an adjustment 
release the horn lever Irnmedlately. If a horn i s  removed 
from the vehicle for the purpose of carrying out adjust- 
ment, it is t o  be held firmly in  a vice by the mounting 
bracket so that the best results in sound are obtained. 

Method (i) Adjustment i s  provided by either a plain 
or  a serrated screw whlch la located 
adjacent t o  the horn terminals. Rotate 
this screw in an anti-clockwise direction 
until the horn just falls to sound, then 
rotate it In the reverse direction for one 
quarter turn. 

. . instructions given In the following para- . ' 

graphs and on no account i s  the central Mthod' [It) If a first grade 0-10 moving coil ammeter 

locknut o r  slotted stem to be disturbed Is avaliable, connect it i n  series with the 
. . . .. . . . . 

on this model horn. 

Maintenance 

If the horn suddenly fa1ls"to sound after .ape&ing 
normally the cause is unlikely to  be in the horn itself. 
First ensure that the cause is not due t o  such defects as 
a loose o r  broken connect lo^ In the horn wiring circuit. 
Failure of the horn t o  perform correctly can be attributed 
t o  either a discharged battery, faulty o r  loose connections 
or loose mounting bolts; check and remedy as found 
necessary. If on inspection these points are found t o  be 
in order, it i s  possible that the  horn requires adjustment. 

Adjustment 

Where there is an additiotial horn fitted, disconnect one 
whilst carrying out  adjustment on the other, at the same 
time ensuring that the current supply cable does not 
come into contact wi th  any part of  the vehicle metalwork. 
Adjustment does not in any way alter the pitch of the 
note but merely takes up wear o f  the moving parts. 

horn. A 9H model horn in correct adjust- 
ment wi l l  pass 3.0 t o  3-5 amperes. 

Rotate the adjusting screw 1111 a clockwise 
dfrecrfon in order to increase the current 
and in  the reverse direction t o  reduce It 
until the best performance Is obtained 
within the stated current range. 

The model PH ham 

F~R.  30. Lucas windtone horn 
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CLEAR HOOTER HORN, Model F X 5  {Fig. 31) 

These horns are a riveted assembly and, therefwe, 
cannot be dismantled. If the horns are removed from the 
vehicle for the purpose of tonal adj~lstment, they are ro 
be held firmly in a vice by the mounting bracket so that 
the best resulrs i n  sound are &rained. 

Sound-loss of volume 

Normally this condition is  .caused by insuflcieril: current 
being drawn by the defective horn In which case the 
adjusting screw is t o  be r o t a t d  slowly clockwise untll 
the  volume of sound i s  rest~red, then rotate the adjust- 
ing screw slowly anti-clockwise to t h e  point where the 
volume of sound i s  just malntained. At no t ime should 
the operating current exceed 3-5 amperes. 

Intermittent: operation 

Usually this cause can be attributed t o  that of maladjust- 
ment or  the presence of foreign matter between the 
contact points. In this instance the adjusting screw 
i s  t o  be rotated slowly in a clackwise direction for 
almost one half turn. Should the horn fail t o  sound after 
carrying out this adjustment, the  screw i s  to  be rotated 
in the reverse direction until the horn operates at the 
correct volume, which should occur wkhln 180 degrees 
either side of the original setting. 

Complete failure of sound 

In the event of  a complete failure, examine the appra- 
priate fuse (if fitted) and the  electrica! connections in 

. . . .  . 
. . 
. . . .  . , .  

. . Page 32a 

. . 

the horn circuit for security and carry out a voltage 
check t o  establish whetherthe correct voltage is available . 

at the horn ,terminals, . 

If i t  was observed that a gradual deterioration in vdurne 
was apparent before the  fallure then the i~struct ions 
outlined under the heading "Sound-loss of volume" are . . 

t o  be carried OUT. . . 

Should the horns have been operating satisfactorily prior 
t o  a sudden failure, the horn circuit is to be checked in 
order t o  establish the current capacity, should this be 
In excess of 3.5 amperes, the adjusting screw is to be 
rotated slowly in an anti-clockwise direction until the 
horns are restored t o  their correct volume of sound. 

If the current capaeky is less than that specified the 
adjusting screw is t o  be rotated slowly In the reverse 
direction unti l  the correct volume is obtained. 





ROOTES MANUAL WSM.141 

. . . . 
. , ,  . . 

Section, N [Eleetrieal Eq'uipment) Page 33 

WINDSCREEN WIPER 

MODEL DR3A 

i General description (See Fig. 32) 

Thc Lucas windscrken wiper rornpri&an electric motor 
and gearbox drivlng a cable rack mechanism which 
transmits power t o  the wheelbox spindles and so t o  the 

; wiper arms and blades. Rotation o f  the motor armature 
Is converted t a  reciprocating motion in the cable rack 
by means of a single-stage worm and nylon gear, the 
motor end of the cable rack being coupled t o  the crank 
pln on the gear through a cross-head and connecting rod 
in the gearbox. 

A self-switching feature ensures that the arms and the 
blades return automatically to  the edge of the screen 
before stopping, irrespective of their positions at the 
instant of switching off. This is effected by means of a 
l imit  switch in the gearbox, its action being controlled 
by the crankpin. For the greater pare of each cycle, the 
l imit  switch contacts are closed, providing an alternative 
earth return path for the motor current. Each time the 
blades reach the edge of the windscreen at which they 
ere normally parked when the wipers are not belng used, 
the Ilmh switch opens. Thus, when the contra[ switch Is 
OFF, the rnoror continues to run unt l l  the blades reach 
their parked position. 

Maintenance 
, , . , 

The gearbox, cable rack and wheelboxes ire grezed 
during manufacture and need no periodic lubrication. 
Efficienmt wiping i s  dependent upon having a clean wind- 
Screen and wiper blades in good canditbn. Oil, tar spats 
o r  other foreign deposits should be removed from the 
screen with rnathylat~d spirits. Silicone and wax polishes 
must nor be allowed to contamhate the windscreen ar 
the wiper elements. Worn  o r  perished wiper elements 
are easily removed for renewal. 

, . . .  

SERVICING . '  

Failure to; aperake. or poor performance 

If the windscreen wiper fails to operate, or gives p m r  
performance, the fault may be either electrical or rnsch: 

, anical, therefore, t o  locate the cause, proceed as follows:- 

Measure the supply voltage: 

Using a first grade moving-coil voltmeter, measure the 
voltage between the supply termlnal at the motor and a 

goad earthing paint, w i th  the conrroI swIreh ON. For 
a mator operating normally, this wlll be approxiriiately 
91 -S volts. 

If there i s  a zero voltage reading, check the switch, cables 
and connections, 

If there is low voltage reading, i.e. appreciably below 
11.5 volts, excessive current flow in the motor is indicated, 
caused by either an internal fault o r  excessive mechanical 
loading in the cable rack transmission. 

2. UMIT SWITCH FIXED CONTACT 

3.' INSULATED SECTOR 

4. UNIT SWITCH MOVING 
CONTACT 

5. CONNECllTING ROD . 
6. PEKJTEEL WASHER 

ARMATURE ENDPLATE . - .  . 
ADJUSYNG SCREW . . 

PROTECTIY E TUBING AND 
SECURgNG NUT 

GEARBOXCOVER . . . 

CENTRAL GROOVE 
PLAN VlEW OF. DOMED COVER 

7. FINAL GEAR 16. SWING PIP 
& CRANK PIN 17. MOTOR 
9. GEARBOX 18. CROSS-HEAD' AND GUIDE. - - . : 

CHANNEL 

.. . ! :  
. , Fig, 32. Exploded view af wiper motor grurbox . 

: , 
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Measure llght running current and speed: 

Disconnect the cable rack at the gearbox; to do thls, first 
mark the position of the domed l imit  switch cover with 
relatlon t o  the gearbox cover. Withdraw the four self- 
tapplng screws which secure the gearbox cover and Ijft 
off the cover. Take off the spring clip which secures the 
connecting rod on the crankpin, also removing the 
rotathg l imit  switch; the connecting rod can now be 
lifted OR. 

Connect a first grade moving-coil ammeter in the motor 
supply cable and measure the light running current. Also 
observe the operating speed by counting the speed of 
rotation of the final gear. The light running current should 
not exceed 3.4 amperes, and the gear speed should be 
between 44 t o  50 r.p.m. ( a h  running for 60 seconds), 
If the motor does not run, o r  the light running current 
and speed arc not as stated, an internal fault in t h e  motor 
is indicated; a new motor must be fitted, or the exlstlng 
motor removed far Further exarnlnation. 

Check cable rack, tubing and wheel boxes: 
If the light running current: and speed are correct, then 
the cause of the trouble most probably lies in the cable 
rack transmission. 

The maximum permissible force required t o  move the 
cable rack in i ts  protective tubing, should be not more 
than 6 1b. (2-7 Kg.). This can be checked while the cable 
rack  is disconnected from the gearbox. First take off 
the arms and blades, then hook a spring balance into the 
hole in  the crosshead into which the pin on the  connecting 
rod Is narrnaliy fitted. Withdraw the rack with the 
balance, noting the force required. 

Bjndjng of the rack can be attributed to kinked or 
flattened tubing, or to faulty installation. Any badly 
kinked or flattened tubing must be renewed. Any curves 
of less than 9 inches (23 cm.) radius must be reformed. 
The cable rack must be well lubricated with grease. 

When the cable rack is removed, check the wheelboxes 
for looseness, misalignment or binding of the spindle, 
and rectify or renew as found necessary. 

Reconnecting cable rack: 

This is a reversat of the procedure outlined above, taking 
care to refit the domed l imit  switch cover in Its original 
position. Ensure that the hexagon nut which secures the 
tubing t o  the gearbox is not cross-threaded. 

I To remove and refit wiper motor 

j The wiper niotor i s  mounted on the left hand front wheel 
j arch. Disconnect the battery. Remove the fibre-board 

cover protecting the  wiper motor. Withdraw the three 
Lucar leads from t he  motor terminals. Disconnect the 
cable rack transmission as previously described. Remove 
the three set screws which secure the motor mounr- 
ing plate. The motor can now be lifted from i t s  position, 
To refir, reverse the procedure for removal and r e f i t  the 
displaced earth cahles on the  mounting plate. 

To remove and refit wiper arms (See Fig. 33) 

Before refitting wiper arms after removal, ensure that the 
wheelbox spindles are in the correct parking position, 
by switching on the motor and then switching off and 
waltlng for them ro come to rest at the end of a stroke, 
Fit the arms and blades to the serrated driving drums on 
the wheelbox spindles at the correct parking angle 
unti l  the rerainlng clip snap over the end of the drum. 
Switch ON and note the arc of wipe. If necessary, the 
position of the arms can be adjusted by removing and 
re-engaglng them co the appropriate pasicton, the pitch 
ofthe drlving drum serrations being 5". Dd nat attempt 
t o  tu rn  the arms an the spindles, but press back the 
retaining clip and withdraw the arms from the driving 
drums. 

Limit. switch adjustment 

The correct working of the l imit  switch Is obtalned when 
the setting pip on top of the domed cover is in line with 
(in a position either nearest to o r  furthest from) the  
central groove in the gearbox cover. Parking of the 
blades in  the opposite extreme position can be effected 
by slackening the four gearbox cover screws and rocating 
the limit switch cover through 180". 

RETAINING CLIP 

SERRATED SPINDLE 

Fig. 33. Wiper bkde and udjusiment 
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INSTRUMENTS 

LNSTRUMENT ILLUMlNATlON AND 
WARNING LAMPS 

The bulb holders for instrument Illumination and warblng 
lamps are a push fit in the back of the instrument binnacle. 
Access can be gained for bulb renewal from beneath the 
instrument binnacle. 

INSTRUMENTS 

To rernova and refit . . 

Access to the instruments i s  obtained .by  removing the 
j Instrument binnacle, full details of which is  contained in 
! Section 0,  together wlth specfa! instructions for refitting. 

SWITCHES 

If a heater blower unit is installed, the switch, positioned 
adjacent ro the heater control quadrant, is easily removed 
when necessary by first detaching the cable from the snap 
retainer and then removing the locking nut securing the 
switch to the sub-panel. 

s he' remaining switches are all built into the binnacle, 
and are removed as follows:- 

The switch for the Flashing Dtrectian Signals and the Horn 
are operated by the same lever which is positioned an the 
right-hand front face of the instrument binnacle; this 
lever is removed only after the binnacle has been 
removed, it wilt then be seen that the switch i s  retained 
by two bolts. 

The switch for Hexdlarnp Dipplng and Headlamp Flashing 
is  positioned on the left-hand front face of the binnacle 
and is removed in a similar rnanber to the swltch pre- 
v i ~ u s l y  mentioned. 

The two other switches on the binnacle, one for operating 
the Windscreen Wiper motor and the other for Side- 
[arnps/Head[arnps arc each positioned outboard of the 
two Larger switch levers and are removed after the 
locking rings recessed into the front face of the binnacle 
have been unscrewed. 

. . . . 

The igtliticin. switch, positioned ort the extreme right- 
hand side of the instrument binnacle, i s  retained by a 
locking ring which is  accessible at  the  front of t h e  switch. 

Courtesy lamp switches 

These switches are mounted on t h e  lower part of the 
body 'A' posts on certain models. Their action auto- 
matlcally illurnlnatcs the  interior courtesy lamp when the 
doors are being opened. The swlccbes being of Integral 
constructbn must be renewed when faulty as they cannot 
be repaired. 

To r ~ m c r i e ' h  switch; undo the two  self-tapping fixlng 
screws, withdraw the switch, and disconnect the cable, 
Refitting is a reversal of the removal procedure, but 
make sure t h e  cable i s  securely connected and the switch 
is  effectively earthad through i t s  fixing screws. 

. . 

Headlamp flasher switch operation . . , .  , . 

, . .  , , , ,  , ,  , 

The headlamp dipping switrh also incorparates the switch. , . . .  . 
for flashing the headlamps. this i s  achleved by rnovlng' ' ' . . .  
the  lever 10" anti-clockwise and i n  so doing an insulated : 

. .  . 
spring-loaded plunger, operated by the inner end of the - . 
lever, is depressed to  make ~wlcch contact so that both - - -  

headlarnps lllurninate and will remain so until the lever:  ':' . .  
. . 

is released. On releasing the Icver, the swltch wil l  return , :' 

to the OFF position (or the lever to  the mid-position) . 

under the influence of I t s  spring and the headlamps will : . 
extinguish. 

in cauntrles where the heodlmp flasher operates on the main 
beom it is inodvisab/e to use the floshcr cantinuonsly when . . 
the heodlornp ore  olreody in t he  dipped cordition, as the 
excess beat generated by both fllamenu wi/l greatiy Iessrn . 
the life af the hrnp units. 

When t h e  headlamp flasher system isfunctianing correctly, 
each application of t he  swicch lever in the appropriate 
direction wil l  iiluminatc borh headlamps. Should any 
one headlarnp fail t o  illurninate, a check i s  to be made t o  i 
ensure that the connecrfans to  the headlarnp are secure; i 
if on inspection the connections w e  found t o  be saeis- 2 
factory, the. suspect lamp unit is to be changed for one 
that Is known co be serviceable. , i : 
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I n  the event OF botb headlamps failing to illuminate when 
the  switch is operated, the circuit from the headlamp 
flasher and dipping switch, is t o  be checked, If after test 
the switch is found defective, I t  must be renewed as the 
swltch cannot be repaired. 

FLOOR MOUNTED DIPPING SWITCH 

Vehicles for North America do not have the  combined 
binnacle-mounted hcadlamp dipping and headlamp flasher 
switch, instead a floor-mounted hcadlamp dipprng swltch 
is fitted. 

FUEL ANDTEMPERATURE INDICATORS 

The bimetal resistance equipment for fuel contena and 
temperature indicatian consists, in each care, d an 
indicator head and transmitter unlt connected to a 
common voltage srabillzer. 

In both applications the indkatar head operates on a 
thermal principle, using a bimetal strip surrounded by a 
heater winding a ~ d  the  transmitter unit is of  a resistance 

t Y  P=. 
COLOUR CODE IGNITION 

G=GREEN WARNING 
W=WHm UGW 

OIL PRESSURE 
WARNING 

LIGHT 

VOLTAGE 
STABILIZER 

WATER 
TEMPERATUM 

GAUGE 

FUEL GAUGE 
WIPER 

MOTOR 

I C  

Fig. 34: Instrument connections to  voitugc stabiker 

SERVICING 
PRECAUTIONS 

Ensure that the tables 
f rom the instruments 
are connected to their 
proper terminals on the  
stabilizer, 

Ensure that the stabili- 
zer is mounted with i t s  
securing lug set verti- 
cally and the fixing hole 
downwards. 

Ensure that the stabili- 
zer is ehctivefy earthed 
rhraugh its mounting 
lug. 

Failure to ob*rve the 
p~coutionr will restrit in 
inoccurote instrument 
readings. 

Fig. 3 5  Two types of vaitoge stobilirer to be fwod in service 

instrument voltage stabilizer (See Flgs. 34 ahd 35) 

The system by which the equipment functions is valtage 
sensitive and the valtage stabilizer which serves both 
indicators ts necessary ro ensure a constant supply d a 
predetermined voltage t o  the equipment. The stabilizer 
is situated behind the instrument panel. 

T k  mean voltage between terrnlnal "I" and earth is 70 
vdrs.  Renew the stablllzer if faulty, and observe the 
servicing precautions. 

COOLANT TEM,PERATURE WARNING LIGHT 

Certain models are Rtrcd with a coolant temperature 
warnihg system, this comprises a switch, instailed In the 
cylinder head adjacent t o  the thermostat housing, which 
is electrically connected to the oll pressure switch, 
therefore, in the event of the coolant temperature 
becoming excessive (106&3"C.) the temperature switch 
w i l  aperate and the oil warning light on the'instrurnent 
binnacle wi l l  i[lurninate. 

CAUTION-When the dl warning Ilghe illimhates, 
the vehicle must be halted immediately so that the reason 
can be investigated. Refer also to Sections A and B. 
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LOCATION AND REMEDY OF FAULTS 
. . 

. . 
STARTER MOTOR TROUBLE ' 

, . . , . . . .  , , , , , . .  . . . , 

, . .  . , .  
. . 

, , , ,  , 
, . 

5ymptoms Possible Causes . . Remedy , . 

. . . . . . . . . . .  -- . ' - .  

Stiff engine, indicated by inabiljty Lotate and remedy cause of stiffness. , 
. . .  

. . , . , , ., 
. . . .  , ,  , to turn by hand. . 

, , . . .  . . .  
. :  

. . , 
. . -- , , 

. . . . 
' .  . . . 

, . ,  . , . .  If anglne can be k n e d  by hand then , . . . 
. . : I  . ,  

. , , . . . .  ... . . 
. , . .,!. :. 

. , , trouble may be due to:- , . . , ..:. ,., ....., .:: ,. . ,, , 
. . . .  . ,  . . . . . . .  

, .'..>::,': ..,, . , , , ,. 
. . ,. . 

. .... , . , ....,, . .  .:. . . ,  

. , .  Battery discharged. Start by hand. Charge batterf either:. ,,:Y: 
, , 

. . , , 
, , by a long perlad of day-time running or::':- \ 

, . .  , ,  . . . . , .  
, . , I f r om independent eIectricd supply. :. :..:' .': ' : 

. . .  . .  . , 
. ,  . 

. ' . ,  

. . w , , 

Starter motor lacks Broken 
' power or fails to turn starter 

engine 
. . . . damaged. 

. , 
, , 

, , 

, , . . ,  dirty. 
- .  

, , 

Brushes worn, or not fitted Replace worn brushes. See that brushes 
correctly. "bed" correctly. 

. . - $ 

Starter pinion jammed in mesh Rotate squared end of starter shaft with " 

with flywheel. spanner. 

Starter aperates, b u t  Pinion of starter drive does not Clean sleeve wIth paraffin. 
does net crank engine I engage with flywheel, due to dirt 

/ on screwed sleeve. 
-- 

Starter pinion will Starter pinion jammed in mesh with Rotate squared end of starter shaft with 
not disengage from I flywheel. I spanner. 

flywheel when engine 
is runnlng 
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CHARGING TROUBLE 

: 
! .  

Symptoms 

i Battery in low state of 
i charge, shown by lack 
[ of power when start- 
i ing. (Hydrometer 
i reading less than 
i 1.200) 

Battery overcharged, 
! shown by burnt-out 
i bulbs and very fre- 
1 quent need for "top- 

ping up". Hydro- 
: meter readings high. 
i 

- 

Gmratcir not charging when 
running at about 2.4 m . p h  with 
no lights in use. Due to:- . . 

Broken or loose connection in generator 
circult. or regulator ncte functioning 
correctly. 

- - .- - 

Commutator greasy or dlrty. 

Giving h w  or intermittent output, 
when car i s  running steadily in tap 
gear. Due to :- 

Generator belt slipping. 

- - . .- - - - - 

Loore or broken connectjons in gener- 
ator circuit. 

Brushes greasy or dlrty. 

Brushes worn or not fitted correctly. 

- - . - - -- 

Regulator not functioning correctly. 

Giving high output. 
Due to:- 

Regulator not functioning correctly. 

Remedy 

Examine charging and field circuit wiring. 
Tighten loose connection or replace 
broken lead. Particularly examine 
battery connections. Examine regulator. 

Clean with soft rag moistened In petrol. 

- 
Adjust belt (see Section 0). 

- - - - - - -. . 

Examine charging and field circuits 
wiring. Tighten loose connections or 
replace broken lead. Parclcularfy 
examine battery mnnectjons. 

Clean with soft rag moistened in petrol. 

Replace worn brushes. Sce that  brushes 
"bed" correctly. 

Examine regulator. 

Examine regulator. 
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IGNITION TROUBLE 

Symptoms 

Engine will 
not fire 

Engine 
misfires 

Possible Causes 

Test if coil spark by removing lead 
from. centre dlsrributar terminal and 
hold it about + in. away from some 
metal part of the chassis while engine 
Is turned over. 

. .  . 

If sparks jump gap regularly the cbil and 
distributor are functioning correctly. 

If the coil does not spark, the trouble 
may be due to any of the following 
CaUSC!b :-- 
Fault in law. tension wiring. 
lndlcated by (I) No ammeter reading 
when engine i s  slowly turned and ignltion 
switch i s  on; or (2) No spark occurs 
between the contacts when quickly 
separated by the fingers when the igni- 
tion is switched on. 

Dirty or pitted tontacta. 

Contact breaker out of adjustment. 
Turn engine until contacts are fully 
opened and rest gap with gauge. 

Dirty or pitted contacts 

Contact breaker out of adjustment. 
Turn engine untll contacts are fully 
opened and test gap with gauge. 

Remove each sparking plug in turn, 
rest it on the cylinder head, and 
observe .whether a spark occurs a t  
the points when the engine is  turned. 
Irregular sparking may be due to dfrty 
p l q s  o r  defective hlgh renslon cables. 
If sparking is regular at all plugs, t h e  
trouble Is probably due t o  engine defects. 

Remedy . . . . 

Examlne the sparklng plugs, and i f  these 
are clean and the gaps are correct, the 
trouble is due to  carburettor, petrol 
supply, etc. 

Examine all cables in ignition circuit and 
see that all connections are tight. 
See that battery terminals are secure. 

Clean conrazcs with fine carbarundum. .; : : 
. . 

stone or fine emery cloth and afterwards . . . . 
with a doth moistened with petrol. , .  . . . .. 

Adjust gap to correct setting. . . .  . . . . 
. .  . . .  . 

. . . . 

Clean contacts wich fine carborundum 
stone or fina emery iloth and afterwards 
with a cloth moistened wich petrol. 

Adjust gap to correct setting. 

Clean plugs and adjust the gaps to the .- 
figure stated i n  General Data under the 
heading 'Ignition'. Renew zny Iead i f  t h e  
insulation shows signs of deterioration 
or cracking. Examine rhe carburettor, 
petrol supply, etc. 
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W I R I N G  DIAGRAM 

GENERATOR FUEL GAUGE & TANK UNIT 
f 

G B  I. 

COLOUR C H 4 W  

YELLOW 
8 ROWN 
G R E E N  

P U R P L E  
B L A C K  

L A M P  E D RKtTOP LAMP swi~c'r-&7; G;CrP Lz, 
GP F L.H.5- LAMP 

.-. I. 

SWITCH & 
HORN PUSH - 

SNAP CONNECTQRS 

EARTH CONNECTIONS - M A D E  VIA CABLE 
OR 

.-It# -VIA FlXlNG BOLTS 

COMBINED BINNACLE-MOUNTED HEADLAMP FLASHER i3 DlPPfR SWITCH 15 REPLACED 
5Y A FLOOR-MOUNTED DIPPER SINITCH FOR NORTH AHERlCA EXPORT. IN THIS 
INSTANCE. THE CIW AND UR CABLES FROM THE HEADIAMPS WHICH ARE NORMALLY 
CONNECTED TO THE HEADLAMP FU5HER AND DIPPING 5WllCH. ARE 1MNBP BY 
IN-LINE CONNECTORS AND T H E  N LEADS WHICH CONNECT AT TERMINAL SIX OF 
THIS SAME SWITCFI. ARk-DELETED. 

SNAP CONNECTOR LOCATIONS 

A - O n  right-hand front wing valance beneath glass-fibre modlding. 

B - O n  left-hand front wing valance beneath glass-fibre moulding. 

C - A b w e  parcel shelf on extreme right-hand side. 
. . D - ln engine compartment at right-hand side. 

E - ln engine compartment, central above power unit: 

F - In engine campartmant at left-hand side. 
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WlRlNG DIAGRAM 

CHAMOIS Mk l 

C O L O U R  C H A R T  
R - R E D  
W - WHITE 
'f - YELLOW 
N - BROWN 
G - GREEN 
U - BLUE 
P - PURPLE 
B - BLACK 

LG - L I G H T G R E E N  

WATER TEMP GAUGE fs. L l N I T  

,% ';u. G"> b t ,  

MAIN 'BEAM 

L - H . , ; ~ " ' ~ - ~ ~  'JI:Ji 
N CADLAMP DIP BEAM 1 6 W  

I/---. 
I 

F r  EARTH 'VIA BOLT 

COMBtNED BINNACLE-MOUNTED WEADUMP FUSHER PI DIPPER SWITCH tS REPLACED 
BY A FLOOR-MOUNTED DIPPER SWITCH FOR NORTH AMERICA EXPORT. I N  THIS 
INST&NCE. THE UW AND UR CABLES FROM TH5 HUDLAMPS WMJCH ARE NORMLLY 
CPNNECTED TO THE HEADUMP FMSHER AND PIPPING SWITCH, ARE JOINED BY 
IN-UNE CONNECTORS AND THE N LEADS WHICH CONNECT AT TETERMINAL SIX OF 
THIS SAME SWITCH, ARE DELMD. 
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WIRING blAGRAM 

IMP Deluxe Mk I l ,  I M P  Basic Mk II 

i SNAP CONNECTOR LQCATIQNS 

i A - On right-hand Front wing valance beneath glass-fibre moulding. 

i 0 - O n  left-hand front wing valance beneath glzss-fibre mould[ng. 

; C - In englne compartment at right-hand side. 

! D - Central in engine compartment lid. 
i 

I E - In englne compartment at left-hand sjde. 
, . 
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WIRING DIAGRAM 

IMP Super Mk II 

SNAP CONNECTOR LOCATiONS 

A - O n  right-hand front wing valance beneath glass-fibre moulding. 

B - On left-hand front wing valance beneath glass-fibre moulding. 

C - Above parcel shelf on extreme right-hand side. 

D - In engine compartment a t  right-hand side. 

E - Central in engine compartment Ild. 

F - In engine compartment at left-ha~d side. 
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WIRING DlAGMM 

BOX CoNTRr3L I I 

CHAMOIS Mk I1 

FLASFIER WAR(WG L I G W  
,LbP .. 1: 0 .* 

SNAP CONNECTOR LOCATIONS 

A - On right-hand front wing valance beneath glass-fibre rndulding. 

B - On left-hand front wing valance beneath glass-fibre moulding. 

C - Above parcel shelf on extreme right-hand side. 

D - In engine carnpartrnent at right-hand side. 

E - Central in engine compartment lid. 

F - In engine compartment at left-hand side. 



RQOTES . MANUAL WSM.141 
. . 

Section N (Electrical Equipment) , Page 45 . 

WIRING DIAGRAM 

IMP VAN 

R-RED 
W- WH ITE 

SNAP CONNECTOR LOCATIONS 
COMBINEC HEAPCAMP RASHER AND' DIPPER 
SWlTCH IS  REPLACED BY A 51NGLE DIPPER , 

A -On right-hand front  wing valance beneath glass-.fibre moulding. SWITCH FOR NORTH AKERICA EXPORT WITH 
CABLES U R  AND UW JOINED BY AN IN-LINE 

B -On left-hand f ront  wing valance beneath glass-fibre moulding. CONNECTOR. CONNECTIONS TO TERMINALS 3 

C -In engine compartment at right-hand side. , , 

D - Central behlnd rear bumper. 

A m  5 ON THE HEADLAMP FLASH-AND-PIP 
SWITCH ARE REVERSED FOR ALL LEFTHANO. 
DRIVE EXPORT EXCEPT NORTH AMERICA SPECI- ' , 

FICATION. AND FOOT DIP-LEAD FROM LIGHT- , 

E - In engine compartment a t  left-hand side. tNG SWiTCH TERMINAL 4 TO HEADLAMP FLASH , 

SWITCH DELETED. 
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BODY 
SECTION O 

Page . : 
3 '  : PRINCIPAL UMBERFRAME DIMENSIONS ..;, 

... ... ..a WINDSCREEN, ... , m a  ... 
BACKLIGHT '(REAR SCREEN) ... .... ... 
INTERIOR DOOR HANDLES ,.+ ... ..+ 

DOOR TRIM PAD ,+, .,.... :.. ,,. 

DOOR WINDING W I N D O W  . . . . . .  .;, 

DRAUG HTLESS VENTILATOR '[Deluxe mtldds) 

... 

... 

... 

,.. 

.,, 

... 

P . .  

... 

I.. 

.., 

. a .  

... 

... 

. m * 

.-. 

... 

... 
m.. 

.-. 
... 

. .a 

. . - 

.. * 

... 

,.. 

... 

I.. 

. , ,  

..I 

... 

I . .  

q . 4  

... 

a * .  

.,. 

... 

.-. 

... 
I . .  

..I 

.-. 

... 

... 

A,. 

FIXED LIGHT. GLASS [Standard models) ... 
m .. 
urn.  

. . . . * 
.*. 

... 

I.. 

b.. 

REAR QUARTER .GLASS 

WINDOW REGULATOR 

... f RONT SEAT 

FRONT SEAT TRIM 

REAR SEAT ... 

PARCEL TRAY ... 
FACIA ... .-. 

FAClA RATTLES 

BODY SEALS ... 
HEADLINING . ... 
DOORS ... ... 

DOOR LOCK ... 

EXTERIOR DOOR HANDLE 

DOOR STRIKER UNLT ... 
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ENGINE HATCH COVER (IMP VAN) ... ... ... ... ...... . . . . . . .  , . ,  , u i 
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BODY 

WINDSCREEN 

The services of two operswrs are required to carry out  
the removal and refitting procedure of the windscreen, 
one working inside the car and one from the outslde. 
The windscreen is retained in  position by means of a 
rubber weathersrrip around the periphery. N o  other 
form c f  fixing is used, but the contacting surfaces are 
treated with "Seelastik" sealing compound during 
assembly. 

"Seelastik" i s  obtainable from Expandite Ltd., Chase 
Road, London, N.W.20, England. 

To remove 

Disconnect the battery and remove the wiper arms, 
Interior lamp, and rear view mirror. The "5eelastlk" 
seal formed during original assembly d the weatherstrip 
to the body must be broken. The use of a small screw- 
driver from which all sharp edges have been removed, or 
suitable wedge-shaped pieces of hardwood are reccm- 
mended. Care should be taken when using either method 
to keep the t i p  of the implement under the lip of the 
weatherstrip, otherwise damage t o  paintwork or interior 
trim may well result. 

Apply hand pressure to one of the lower corners and 
force the windscreen outwards. The second operator 
(outslde the car) can then support the glass as i t  is 
refeased. 

Wi th  the  windscreen assembly on a felt-cwered bench 
(to avoid scratching the glass), remove the beading (3 and 
4 of Fig. 2) by releasing the cover plates (5 of Fig. 2), then 
freeing the beading from the retaining Ifps i n  the 
weatherstrip. 

Remove the weatherstrip from the windscreen, 

To .iTent '(Fig. 4) 

Rembve .alI traces of old sealing compound from the 
windscreen and the weatherstrip. 

Assemble the weatherstrip ro thec wlndscreen, ensuring 
that it is square at the corners and flush t o  the glass 
throughout its entire length. 

  he windscreen must be completely clean before applying 
"Seelastik", otherwise an effective seal will not be 
obtained, 

Fig. 2. Windscreen cornpanents 

I. CUSS a ~TEH 
2. WEATHERSTRIP 7, BUFFER 
3. MOULDING R I H  8. NUT 
4. MOULDING UH 9. HPRROR 
5. CUP 10. SUN VISOR 

Apply a ribbon of "Seelastlk" to the outer face5.d the 
weaeherstrlp which are in contact wi th  the wlndscreen. 

For this dperation a speclal -gun is abrainadle from 
Expandite, Ltd., who also supply full lnstructldns for 
using the gun. h the absence o f  such a gun, an adaptor In 
the form o f  a piece of plplng with a flattened end could 
be fitted to a lubrication gun which has a screw type 
plunger. 

Plate' either of the beadings an the weatherstrip and, 
commencing at  one end, insert the beading into the 
weatherstrip. F l t  the remaining beading in a similar 
manner, F i t  the cover plates to the beading by simpty 
snapping them into position. 

Cut a piece of strang'cai.d of a fength considerably 
greater than the periphery of the wlndscreen. The use 
of thin string should be avoided as this wil l  cut the 
rubber 
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Fig. 3. Inserting cord into weotherstrip 

Insert the cord into the inner channel of the rubber 
(Fig. 3) wlrh the aid of a piece of small dlameter pipe 
through which the cord passes, so that the loose ends 
are near to the centre lower edge. Ensure that  the flange 
of the aperture in  the body i s  dean and free from grease. 
Apply a coating of "5eelastik" to the outer channel of 
the weatherstrip which wil l  be in contact with the flange 
of the aperture of the body. Carefully align the wind- 
screen assembly t o  the body aperture, and after passing 
the ends of the cord into the interior of the car, press 
the assembly into the aperture in the body from the 
exterior of the car. Starting at  the bottom, work the 
lip of the wearherstrip over the aperture flange by pulling 
the ends of the cord. Pull out this cord completely. 

Excessive pressure should not be used when fitting 
laminated screens, 

, , , . . , , , 
, . . . .  , , 

Fig. 4. Windscreen fitthg ,, . .. . . . 

~ e k o v e  excess sealing compound wlth a rag iitghrly 
dampened with petrol or white spirit. 

Refic rear mirror, interior lamp, and the wiper arms. 
Reconnect the battery. 

BACKLIGHT (REAR SCREEN) (Fig. 5) 

To remove 

Supptirt' the baclrllght with a suitable sling in t h e  fully 
open position. 

 he, bad41ght stay lower. end. supports (backlight aper- . 
ture] should be marked for correct re-assembly before. : 
removing the two retaining screws (1) from each side. 
If the stay supports are not marked, and are turned 
inadvertently before re-assembly, the centre hinge point: 
d the stays will foul thc backlight when in the  clased 
position. 

Fig. 5. BuckIight rernoval procedure 
. . . .  : .  

~ e m o v e  the two setscrews (2) wi th  their washeis fib& ' 

each backlight hinge. . , . . .  

W i th  backlight assembly an a felt-coveted bench (to: :- 
avoid scratching the glass), pull off the weatherstrfp from - 
the lower side edges t o  gain access to  tbe screws securing 
the lower, to  the upper portion, of the backlight aperture 
panel, and remove the t w o  screws from each-side. 

. . 

Using a wooden block, tap ofl the lower p ~ r t l d n  of the 
panel and pull out the gtass. . . . , ,  . . .  
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Refitting is a reversal of the removal procedure, except TO remove (Fig. 6) 
t h a t  when refitting the glass into the backlight aperture 
panel, it will be o f  assistance t o  use a silicone based grease ~ e m o v e  interlor handles and t r im pad. 

- 
on the  rubber glazlng strip for ease of assembly. 

Withdraw screws (6) and remove bottom stop bracket. 

INTERIOR DOOR HANDLES . . 

To remove (Fig. 12) 

Turn the esc&heon (30 o r  35) so that the radial groove 
in  i t s  face is paraIlel wi th the dowel hole in the handle 
(31 or 33). This wi l l  expose the retaining pin (29 or 34). 

W i t h  an awl, tap out the retaining pin securing the handle 
to i t s  spindle. 

Remave the  handle and i t s  escutcheon from t h e  splndle. 

slide the escutcheon on ta i t s  splndle. Slip the handle bn. 
t o  its spindle, matching i t s  position with the handle on 
the opposite door. Insert the  pin into the .hole in the.. 
spindle, force it home. and allow the escutcheon to  return: 
overthehandleshank. . 

. . 

, ' DOOR TRIM PAD 

. . . . 

. . Remove interior door handles; ' . . . . 

Remove both the inner and outer waist seals from the 
lower edge of the window aperture. 

Remove the window regulator (see page 8) and free the 
operating arm from i t s  location i n  the glass channel 
(camplare). Lolrver the window t o  the bottom of t h e  
door. 

Wi th  the window in the bottom of the door, gently e m  
the front glass run channel away from the window. 

Turn the window inside the door so t h a t  its lower edge 
(with camplate attached) is towards the lock shut edge 
of the door. Pull the window up, and om of the door 
through its own operating aperture, 

. . Fig. 6. General v i ~ w  of dabr with trim pad removed 
Remove the screwswhich retain t h e  door p&k&c; t6 t h e '  .: . . . . 

inner door panel (fjtted t o  de-luxe models only). T: 'refifit . . 

Remave the screws which retaln the t r i m  pad at its lower Re-assembly is a rcvcrsal of these instructions except 
edges and pull off the pad with an upward (to clear the that, the Inner and outer waist seals should be fitted after 
window regulator and door lock remote control handle the  wjndow has been replaced in the door and turned 
spindles) and downward movement, from i ts retaining to i t s  correct position, but before the window regulator 
tongue at t h e  door waist. arm is fitted in its location. 

It is pbinted out that t h e  use of a flat piece &sheet 
To refit metal about In. (115 m'm) x In. (12.7 mrn) x 4 in.' 

(10 em) turned up at one end t o  form a hook, wil[ greatly 
When refitting, enter the  top  edge of the t r im pad into facilitate the replacement of the small clips which retain 
i t s  retaining tongue at the door waist before attempting both the inner and outer waist seals at  the lower edge of 
to  relocate the remainder o f the pad. the window aperture. 
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Fig. 7. Removhg or rsfitting door winding window 

DRAUG HTLESS VENTILATOR {~e- luw=.models)  

The ventilator can only be removed when in the open 
position, otherwise i t s  retaining stop will b across the 
operating aperture of t h e  ventilator, thus preventing 
i t s  removal. 

Remove the door winding window. 

The ventilator is now held by two screws ldcatkd at'the 
upper forward and the lower forward edge. Access to 
both screws i s  from the leading edge o f  the door frame. 

After the removal of the retaining screws, 'grasp the 
ventilator by t h e  rear top edge and pull towards the 
window aperture, freeing the lower swivel bracket at  the 
same t ime .  

To refit 
. . 
. . Rev.&rse the above instructions. . .  . 

. . . ,  

FIXED LIGHT. GLASS. (Standard rnndets) 
' 

To remove  

The removal prdcedure is almost tdenrical to  that for the 
"Draughtless ventilator" except that there are no screws 
retaining the light to the door. It is held simply by Itb 
glazing rubber and the winding window front glass run 

It is recommended that the Rant glass run channel is 
removed with t he  ventilator assembly, 

Fig. 8. Refitting fixed light ghss 
. . 

. .  . . .. 
. .  . 

REAR QUARTER GLASS . .  . . . 

. .  . 

As with the windscreen, the services of two  operators . . 

are required, one worklng inside the car and one frorn: : j 
the outside of the car. The quarter glasses are retained . - 

by means of rubber weatherstrips around their periphery. 

. . . . . . 76 remove 

Commencing at the tap edge of the glass and working 
from inside the car, l cv t r  the lip of thc weatherstrip over : 
the flange o f  the body, at the same time hand pressure 
must be applied to the glass. 

The use of a small screwdriver from which al t sharp edges 
have been- removed, or suitabh wedge-shaped pieces d 
hardwood are recommended as h e r s .  Cars should be 
taken when using either method to keep the tip of the 
implement under the l ip of  the weatherstrip, otherwise 
damage to palntwork or lnrerior trim, may well result. . - -  . 

Remove the weatherstrip from' the quarter glass. . ' .  .. channel. 
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. . 

. . Fig. P. Flnlng rear quarter ghss , . . . . - . . 

. . . . . . 

. . 

To ref i t  (Fig. 9) 

Remove 'all traces of old sealing compound from the 
quarter glass and weatherstrip. 

Apply a ribbon of "Seelastik" to the outer faces of the 
weatherstrip which arc In contact with the glass. 

Assemble the weatherstrip to the glass ensuring that it 
is square at the corners and flush to  the glass throughout 
its entire length. 

Cut a piece of strong cord of a length considerably greater; 
than the periphery of the quarter glass. Insert this cord 
into the inner channel of the rubber (Fig, 3) so that the 
loose ends are near to the centre lower edge. 

Ensure that the flange of the aperture in the body Is 
clean and free from grease. Apply a coating of "Seelastik" 
t o  the outer channel of the weatherstrip which will be in 
coneact with the flange of the aperture in the body. 

Press the assembly into the aperture from outside the 
body, after passlng the loose ends of the cord into the 
interior of the car. 

Starting a t  the bottom, work the l ip of the weatherstrip 
over the aperture flange by pulling the ends of the cord. 
Pull out this cord completely. 

Remove excess sealing compound with a rag slightly 
dampened with petrol or white spirit. 

WINDOW REGULATOR 

. . 

To remove (Fig. 10) 
. . 

Rernbve interior handles and t r im pad. 
. . 

f&nporar'rlY, replace the winding window handle and 
lower the window to approximately the halfway position, 
and support with a block of wood. 

~&ndve. the  screws (I) .securing the regcrlamr; 'to the 
inner door panel. (See also i tem 3 of Fig. 6.) 

Slide the  operating arm from its locatton In t h e  bottom 
channel [camplate) and remove the regulator from the 
boor. 

To refit 

Reverse these instructions when refitting, 

Fig. ID.  Window regulotor removal 
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Fig. f 1 .  Body sheff ,and ponds . . 

RE~~FORCEMENT CHANNEL 
F.UEL TAKK SUPPORT E R A C K n  
DASH OUTER PANEL R I W  
DASH OUTER PANEL L/H 
DOUBLING PANEL 
SiLL DUCTlNG PANEL 
StLL lNNER PANEL 
REAR LONGITUDINAL MEMBER 
REAR WHEELARCH 
REINFORCEMENT PANEL 
ENGINE COMPARTHENT SIDE ?ANEL 
ENGINE COMPARTMENT 51DE PANEL 
B A n E K Y  CRADLE 
ENGINE HOUNTING BRACKET 
GRILLE PANEL 
RETAINING BRACKET 
GRILLE SURROUND PANEL 
BONNET STAY BRACKET 
AIR INTAKE BOX 
I3 RAC E 
FRONT BUMPER BRACKET KIH 
FRONT BUMPER BRACKET LIW 
HEADLAMP PIVOT BRACKET 
SPARE WHEEL FLOOR PANEL 

FRONT WING PANEL 
RONNET PANEL 

$& 'OUTER PANEL 
POST PANEL 

A+~AcP~M~ KATE 
DOOR R I H  
DOOR LIH 
DOOR HlNGE 
"8" POST RNlSHER PANEL 
UPPER REAR QUARTER PANEL 
LOWER REAR QUARTER PANEL 
CANTRAIL PANEL 
DRIP MOULDLNG PANEL 
ROOF P ~ N E L  
QUARTERLIGHT FINISHER 
PIVOT BRACKET (REAR SQUAB) 
REAR SQUAB PANEL. 
BACKLIGHT APEKTURE PANEL 
BACKLIGHT APERTURE FINISHER PANEL 
ENGIN5 COMPARTMENT LID 
ENGINE COMPARTMENT LID LOCK BRLCKE 
RFAR L O W E 3  PANEL 
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I. CATCH STRIKER 

2. LOCKING HANDLE 

3. PIN 

4. WAVY WASHER 

5. LOCKLNG HANDLE BRACKET 

6. GLAZING RUBBER 

7. VENTILATOR GLASS 

8. INNER FRAME 

9. WEATHERSTRIP 

10. TOP PIVOT 

11. SCREW 

'JZ OUTER FRAME 

13. CENTRE CHANNEL 

14. GLASS RUN CHANNEL (TOP) 

15. GLASS RUN CHANNEL (REAR) 

I$. WAIm OUTER SEAL 

17. FRONT SEATING WASHER 

Fig. 12. Doar glasses and mechanism 

fa. EXTERIOR HANDLE 

19. KEY 

20. REAR SEATING WASHER 

21. STRIKER 

L2. DOOR LOCK AND REMOTE CONTROL A55EMBi.Y 

23. GLASS 

24, GLAZING RUBBER 

%. GLASS CHANNEL AND CAMPLATE 

24. GLASS RUN CHANNEL (FRONTj 

27. WAIST INNER SEAL 

59. WINDOW REGULATOR 

b. PIN 
IP.  ESCUTCHEON ). WlHODW IECULATOL 
31, HANDLE 

32. CHECK LINK 

33. HANDLE 
34. PIN 1. REMOTE CONTROL 
15. ESCUTCHEON J 
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Fig. 13. Focio components 

1. ASHTRAY 

2. STAY 

3. PIN[SHER 

4. FILLER PANEL 

5, BRACKET 

6. PARCEL TRAY 

X PARCEL T M Y  RAIL 

. ' .. R. BACK COVER 

9. REAR EXTENSION 

11. INSTRUMENT BINNACLE 

, . 
12. BEZEL 

, , 
, , 

$3.  STAT 
, , 

14, WASHER 
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Fig. 14. iionr tnd fittings . 

f. GRILLE PANEL 
2. COVER 

3. WASHER 
4. fNSTALLAT!ON STRIP 
5. NUMBER PLATE HANGER 
6. BUMPER BLADE 

7. BACK BAR 
8. BOLT 
9. SEAL 
ID. WASHER 
11. CLIP , 

12. STOP BRACKET 
13. YOKE 
14. BRACKET 
I S .  SUPPORT SUDER 
lb. CATCH SLIDER 

17, 3TRIKERPLATE , 

18. STRIKER 
19. SPRING 
20. B O N N E T  FRONT SEA1 
21. WHEEMRCH COVER R,JW 
22. RETAINER 

23. NAME BADGE SURROUND 
24. BONNET STAY 
25. LINING PANEL 

26. BONNET R M R  SEAL 
2s. smmc WASHER FRONT) 
28. SEATING WASHER (REAR) 

29. HINGE 
30. CLEVIS PIN 

39. SPIFET'I HOOK 
32. SPRING 

33, CONTROL CABLE 

34. DOOR MOULDING 

IS, SCUTTLE MOULDING 
36. BONNET MtXJLRlNG 

37. WHEELARCH COYER LIH 
38. "H" 
39. "1" ::; ::$. NAMELEITERS 
42. "A" 
43. "N" i 
44, NAME BABGB C E N n E  
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I. WEATHERSTR~P 

2. GLASS 

3, SQUAB PANEL MAT 

4. FiN{SH{NG STRIP 

b. REAR LUGGAGE FLOOR MAT 

6. FINISHER 

7. FINISHER 

8. WEATHERSTRlP 

9, WEATHERSTRIP 

10, WCKLIGHT UNIT 

11, GLASS 

12. GLAZING RUBBER 

13. TOP MOULDING 

14. SIDE MDULDlNG LfH 

Fig. IS. Rear end fittings 

SIDE MOULDING RIH 

COYER PLATE MOULDING 

STAY 

HANDLE 

BEZEL 

WASHER 

KEY 

BARREL 

STRIKER PLATE 

BACKLlGHT LOCK 

HOOK 

STRAP 

FINISHER 
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'I, BUFFER 

2. LOCK ASSEMBLY 

3. HANDLE 

4.. ESCUTCHEON 

, 5. STAY 

6. REAR NAME BADGE 

7. REAR BUMPER 

8. BACK BAR 

9. BOLT 

10. REAR QUARTER MOULDING 

T I .  ENGINE COMPARTMENT LID MOULDfNG 



FRONT SEAT 

To remove 

PARCEL TRAY 

To remove . 

Upon removal of  the seat assembly retaining bolts (both 
front corners of the seats), the assembly is free t o  be 
removed from the car. 

Refitting Is a reversal of these instructlons. 

FRONT SEAT TRIM 

To remove 

Remove the seat as an assembly, and turn over SO that 
the underside is uppermost. 

Release the clips retaining the t r im t a  bath the cushlan 
and the squab, easing the lower mrners o f  the squab trim 
from their locations, pull the t r im  from the frame in an 
upward motion. 

Section 0 (Body) Page 15 

Take care when refitting that the t r im  cllps do not tear 
the trim. 

REAR SEAT 

To remove 

Cushion 

Simply lift up the forward edge of the cushion from the 
front: retaining valance, whircupon the cushlon can be 
removed. 

Squab 

Remove the setscrews which retain the pivots t o  the 
wheelarches. 

Care must be taken when rernovinH these screws that 
 he t r im of the squab is not damaged. 

When replacing the squab plvat retaining setscrews, the 
threads should be treated with "Seelastlk" as a ppreau- 
t ion against the ingress of water. 

Remove the steering column (see Section 1). 

Remove the heater control (if fitted), (see Section R). 

Disconnect the speedometer drive cable (see Secelan N). 

Free the bonnet release handle wi th  i ts  grommet from 
their locations. 

Remove the four screws (two at each end) which retain 
the tray and take out  the tray. 

To remove 

Instrument binnacle 

Diwonnect the battery at  the positive (earth) termin'al. 

Two bolts retain the binnacie to the facla rail; access to 
these bolts can be gained from beneath the blnnacle when 
it wi l l  be seen that the bolts are positioned one at  each 
side of the binnacle frame. A support stay is fixed to the 
underside of the  binnacle frame and attached to the facia . . . . 

support bracket by t w ~  bdts, . . . .  

On removal of the four bolts the binnatle can b;e with- 
drawn enough t o  detach the cables from the instruments 
and switches. 

When detaching cables, make a note d their ccrlour and 
posittons (see wirlng diagram {o Saction N) fo r  reference 
when re-assembling. 

If it is not already incorporated, the modified support stay 
on the  lower edge o f  the binnacle, must be fitted. This 
new support stay can be identified by the addition of a 
gusset on its upper face. It is obtainable through the 
normal parts channels under Part No. 720056516 R.H.D. 
and L H D .  respectively. 

The new support stay was fitted Into current production 
from 8.41 lbi9406 de-luxe models, and 8.42 'I000183 
basic models. 
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Before refitting the instrument binnacle, a facia finisher fitted) far the retaining screw or, the underside of the 
(in the form of a rubber gasket), should be fitted, par- facia rall. The rear hole for the stiffener i s  existing in the 
titularly if rattles are emanating from between the facia rear outer edge of the instrument binnacle. 
rail and the instrument binnacle. 

The facja finlsher (Part No. 7200537 L/H and 7200538 RIH) 
must be fitted wi th  i t s  wldest leg (the one wi th  the large. ,gnfih,rrarter switch 
hole in it) towards the centre line of the car, and wi th  the 
deeper flange on the edge of the finisher towards the If i t  js suspected thar rattles are evident behveen the 
driver. switch body and the lock barrel, it is  recommended that 

Use Dunlop adhesive 5.758 for attaching the finisher t o  
either, one or two  washers (depending on type), are 
fitted against the bottom shoulder of the lock barrel. 

the facia rail. 

To remove the filter panel (passenger side of the car), 
simply prise up the tops of the spire caps at the rap for- 
ward edge of the panel, and remove the screws thus 
exposed. On  some early models, pegs Into rubber-Iined 
sockets are used far the retention-of the filler panel. The 
panel Is free to be removed after raking au t  the ashtray. 
Some mrs may be titted with screws along the lower 
forward edge of the filler panel. 

Before refitting the facia filler panel, it is recommended 
that the new facia finisher (described under instrument 
binnacle) R fitted. The f in l~h ing strip (3 of Fig. 13) wll1 
have to be discarded. 

Refitting of both the instrument binnacle and the facia 
filler panel i s  a reversal of the  removal instructions, 
except that the new spire caps (Part No. 7200463) should 
be used for the top retaining screws of the facia filIer 
panel where these are used. 

Two types of washer are available under Part No's. 
7102407 sponge rubber, and 7102434 plastic. 

A further point which wi l l  assist In the ellmination of 
rattles from rhis source i s  the addition of MS.4 silicone 
based grease to the lock barrel. This grease will also 
Iubrlcate the wards of the lock. 

Fig, 17. Facia rattles rectification 
Facia stiffener 

If, when the lnstrurnent binnacie i s  grasped between the -1. FACIA FINISHER, CIH 
hands and an atternpt Is made t o  rock It In a vertical 2. FACIA F I N I S H E R ,  RIH 
plane, there is  any tendency of movement, the  facla 7. FACIA S~TIFFCNER 
stiffener (Part No. 7200721) must be fitted. The fitting 4. SUPPORT STAT 
of this $ripener i s  quite simple, but cars should be taken 

' 5. IGNITIO~~~STARTER SWJTCH WASHER 
that the electrical harness i s  not damaged when drilling A. INSTRUMENT BINNACLE 
the front hole {some bodies already have a cage-nut B. FACIA FILLER PANEL 
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BODY SEALS 

T o  remove 

Door 

The combined door seal and furflex piping is retained by 
small concealed metal tags within the  seal Itself. W h e n  
removing, simply pull off. 

Bonnet panel 

The front bonnet seal i s  retained by two smal! dips, 
similar in shape t o  trim clips; the rear bonnet seal is 
retained by lips formed in the rubber itself. When 
removing either seal, simpiy pull off. 

To refit 

When refitting the door seal i t  may be necessary ta tap 
the furRex piping with a black of wood to ensure that 
the seal .is fully home in i ts location. 

HEADLINING 

To remove 

Dlsconnea the battery at the positive (earth) terminal, 
and remove the interior .lamp, rear view mirror, and 
wiper arms. 

Remove the windscreen. 

Release the combined door seal and furflex piping from 
above the door apertures to expose the edges of the 
headlining. 

R@move the rear quarter glasses, 

Remove the trim pad from above the backlight (rear 
screen) aperture by releasing the ~oncealed spring-in 
clips with a broad-bladed knife (w similar tool). The 
clips wiil rarnaln still attached to the pad as the pad is 
released. 

Release the edges of the headlining from the windscreen, 
rear quarter glasscs, and door aperture upper body 
flanges. All edgw are  secured to the flanges in production 
with on adhesive solution. 

The lining is now supported by the listing rails only, of 
whid-i there are four. Remove the front listing rail by 

springing the ends inwards to release them from' the 
cantrails. 

Continue ~ c ,  release the remaining listing r a h  in a 
similar manner, 

Support t h e  headlining and free its rear end from above 
the backlight aperture in the folkwing manner. 

The rear end d the headlining is stkchcd to a 'fibre- 
board fillet panel. This fillet panel is located in n pre- 
formed pocket in the rear and underside of the  rod  
panel. 

Feel for one end of the lower side edges, insert a 6 i n .  
rule (or a flexible knife blade) under the side edge, and 
release the panel by drawing the tool akng  the edge of 
the roof pocket. 

. . 
70 refit 

I f  the services of two operators are avajlable it: wiH: be 
easier and mare expedient than If only one operator Is 
fitring the lining. 1n order that t h e  lining will confhrrn 
to the inside shape af the roof, listing rails of different 
contours arc used, the ends of which are coloured to ald' 
Identification, and the position of which MUST b& 
observed when removing the lining so as to en$ur;&.- 

. . .  . correct re-assembly. . .  . . . . 
. . .  

Cidn offal1 traces afotd adhesive from the bodi aperture 
flanges. 

Before fitting tho new thing, apply a suitable adhesive 
to the apertures and allow it. to became neariy dry, 

Reverse the removal procedure by starting to refit  the 
lining at the rear end and working towards the front of 
the vehicle. 

~ e f a r e  refitting the fibrd-bmrd fillet with the fi&g 
attached, the filtet MUST he doubled back on to the right: 
side of the lining, atherwise, as tension is applied to the 
IIning durlng the fittlng procedure, the fillet will slrnply: 
be pu[led our of i t s  location. 

Note: if the felt anti-drum material has been removed 
for  any reason, whcil replacing, i t  must be fitted as far to 
the rear 2s possible, otherwise the fibre-board fillet nn 
t he  rear end of the headlining, even though doubled back 
on to Itself (see above paragraph), will pull out as there 
will be excessive clearance between the fillet and the: 
underside af the roof panel. 
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DOORS Take out the combined door lock and remote control 
through one of the apertures in the inner door panel. 

Lubrication 
Replacement Is a reversal of these instructions. 

Hinge pins m d  door locks must be lubricated at regvla'r 
intervals. 

EXTERIOR DOOR HANDLE 
When ailing the door locking mechanism the windows 
should be fully wound up, and after oiling, the doors T~ ,,,,, 
should be left open for as long as possible, atherwise, 
since some o i l  is bound t o  be wasted, I t  may flow out of R emcv interior handler and trim 
the drain holes and possibly in to  the interior of the car. 

The wards of the lock should be lubri-d by applying From inside the door casing, remove the nuts and washers 
a small amount of Shell Silicone &mpound to the key which retain the handle to the door. Take care not to 

which is  then inserted into thelock in the normal manner. m15~lace the washers (I7 and 20 Of 12) 
Operate the lock a few times, withdraw the key, and wipe between the exterior handle and the outer door panel* 
off the surplus compound. 

To adjust 
The push-button of the exterior handles is lubricated 
from the outside. On the reverse stde of the push-button is a plunger held 

by a locknut. 

The correct cfearanc~ between the plunger head and the 
lock cantactor should be & in, (-79 mm) and must be 
checked when the handle is attached to the door, through 
the aperture In the inner d&r panel. 

When adjusting, simply rotate the plunger bolt in or out 
as required after releasing the locknut, finally tightening 
the locknut when the desired clearance has been attained. 

To refit 

Reverse the removal procedure, nor forgetting the two  
seating washers between the exterior handle and the 
outer door panel. 

DOOR STRlKER UNIT. 

T o  remove (Fig. 79) 

It is not necessary to disturb this component other than 
to fit a replacement, or to make adjustments. 

Fig. 18. Door luck attuchment 

DOOR LOCK 

To remove (Fig. 98) In this case, remove the three securing screws (I). 

Remove interior handles and t r im pad. 
' To refit 

Remove the lock rcrnote~conrral securing screws with 
their washers (2 of Fig. 6). and ' the lock securing set- -Attach the striker unit to the door pillar. Shut'door and 
screws (1). then adjust if necessary. 
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Fig. 19. Daar lack striker unit 

BONNET 

To remove (Fig. 20) 

Support the bonnet in the open position with a suitable 
sling. The bonnet p'rop Is not sufficient for thls purpose 
to guarantee that the paintwork will not be damaged. 

Remove the two nuts (1) with their respective washers 
from each rear edge of the bonnet, whereupon the bonnet 

. ,  , is  free t o  be removed after disengaging the prop. 

Refit by reversing this procedure. 
. :. ., . 

BONNET L&iCK 

. . 
. . Disconnect the front (lower end) of the conttol cable 

where it i s  retained at the remote control bracket. 
Take out the two setscrews (2) with their washers which 
retain the bonnet jock sttiker plate to  the bonnet lock 
platform. 

The bonnet lpck striker assembly is  retained by two set-  
screws and washers (3).  

When refitting, do nor adjust the remote control cable 
so that i t  i s  too tight and constantly under tension. 

Fig. 20, Bonnet attachment 

BONNET OPENING (Flg. 21) 
If the bonnet i s  inadvertently closed while the bonnet 
release mechmism is disconnected, the bonnet can be 
opened in the following manner. 

Remove the frmt grille, and from inside- the aperture, 
push out the large grommet (I) from i t s  location. 

Operate the remote control brack~t (2) ta open the 
bonnet by puHing (or pushing) towards the left hand side. 

Fig. 21. Bannet aprning . . 
. . 
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ENGINE COMPARTMENT LID 

To remove (Fig. 22) 

Open the lid to i ts  fulkst: extent, and remove the two 
nuts (I) with their washers from each hinge. 

The l id  is now supported against the  backlight; take care 
when removing that the paintwork, or the backlight, IS 
.not damaged. 

Fig. 23. Engine campartmcht lid locks 

BACKLIGHT (REAR SCREEN) LOCK 

To remove (Fig. 15) 

Remove bezel (191, with its sealing washer (20), by lifting 
and straightening the tags from the  underside. 

From the interior face af the backlight, remove the four 
screws with, their shakefroof washers which retain the 
lock assembly (24) t o  the  body. 

Reverse the above procedure when refitting. 

Plg. 22. Engine mmpartrncnt Ifd attachment 

ENGINE COMPARTMENT L l b  LOCKS 

FRONT GRILLE 

To remove (Fig. 23) 

Rernave the lacki~ut and n u t  (I) retaining the exterlor 
handle to  the  lock assembly. Ir- will be found that some 
exterior handles are only retained by one nut. 

Remove rha screws with thejr shakeproof washers (2) 
retaining the lock assembly to the lid reinforcement 
panel. 

. Reverse these instructions when refitting. 

To remove 

Two screws onJy at the top side edges retain tho grllle 
In its location. 

Remove the strews, allow the grille to fall forward from 
its top edge, theo, lift the grille up and out of i ts  retalnlng 
brackets In the grille surround pand. 

Reverse 'there instructions when refittlng. 
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FRONT AND REAR BUMPERS 

The bumpers can either be removed complete with their 
mounting brackets, o r  without. 

To  rernove 

Front (Fig. 14) 

The bumper (6) can be removed complete with its back 
bars (71, or without. 

lr the  first method i s  adopted, remove the setscrew with 
Its sprfng and plaln wxhers from each back bar attach- 
ment point LO the body. 

In the l a t te r  method, remove the two bolts, spring and 
plain washers, and nuts from each back bar attachment 
t o  the bumper. 

Rear (Fig. 16) 

The rear bumper i s  removed in an identical mdnner to 
the front bumper. 

Reference should it' course be made t o  the correct 
illustration for the item numbers. 

, . 
. . 

REAR LOWER CROSSMEMBER 

To remove 

Remove the rear bumper. 

Before aetemptlng to remove the crassmember, the 
engine MUST be supported as detailed in Section 5. 

From inside the wheel valances adjacent to the rear lamps, 
remove the four setscrews [two each side) with their 
washers, and the two nuts adjacent to the lock catches 
(one at each side) with their washers, and release the 
crossmem ber. 

Reverse the above procedure when refitting+ 

NAME BADGES 

Slmply pull off the 
front faces. 

badges or name letters From their 
, , 

To refit 

When replacing any of the name badges, or letters, 
simply push home from their front faces. Renew any of 
the retaining clips where necessary. 

BODY MOULDINGS 

f il remave 

Bonlret sides . . 

. . .  

The slde mouldings are retained by clips along ' heir 
entire length, but with the addition of a pop-river (which 
must be drilled out) at the end. 

. . .  

Ease up the lower flange of the moulding from i t s  clips 
wlth a plece of wood sharpened at  one end (or a small 
screwdriver) and pull the moulding away from the body. 

Dmrs 

The door mouldings are retained in  an identical fashion 
as the bonnet side mouldings. 

. , , . . , .. 
,.  , 

. . 

Rear 'qvarter mouldings 
. . 

. .  . 

These mouldings are retained in a similar fashion to the : 
items detailed above, except that, no pop-rivets are used: : , \  : . . 

spedal fasteners which are simply pulled off from their - : : ..  
, , ,  , 

reverse sides are used i n  their stead. 

Engin'e compartment lid rnouldlng. . , , . . . . 
, , , , . . 

This moulding i s  retained by clips along i t s  entire length, 
no other form o f  fixing being used. 

Exe up the lower flange of the moulding in a similar 
manner t o  that detailed under "Bonnet Sides", and pull 
the moulding away from the panel. 

To refit 

When refitting any of the body mouldings, reverse all 
the bregolng instruet~ons, fitting new pop-rivets where 
necessary. 

Where phsrlc cllps have been used, these MUST be- '  . :. . 
replaced with new items. 
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Front grille 

15 GRILLE PANEL 

1 & 1 4  END CAPPJNGS 

1 b NAME BADGE [CHAMOIS) 

3 RUBBER SEAL 

4 FIXING BFACKET AND NUT 

BONNET NAME BADGE 

FRICTION BUSH-BADGE TO BONNET 

DRIP MOULDING FINISHERS 

MOULDING-UPPER REAR 

WOULDING-LOWER 1 
CLIP-MOULDING TO DOORS 

DOOR MOULDlNGS 

MOULDING-UPPER 

STUD 

5EALlNG BUSH MOULDINGS TO WINGS 

THREAD CUTTING FASTENER 1 
RIMFINISHERS 

Engine rompmtment lid 

THREAD CUTTING FASTENER 

STUD 

RUBBING RAILS 

FRICTION BUSH : 
REAR NAME BADGE 

MOULDINGS-NO. PLATE SURROUND 

RETAINER4URROUND MOULDING TO LID 

WOOD CAPPING 

FACIA END PANE1 

PARCEL TRAY M I L  . . 

FAClA MOULDING . . . . 

PARCEL TRAY MIS . .  . 

5TRIKER-GLOVE BOX LOCK 

WOOD CAPPING SET-CENTRE PANEL AND GLOVE BOX 
, 

CLOSING STRIP-GLWE BOX 

FAClA CRASH ROLL 

PARCEL TRAY O/S 

BACK COVER-INSTRUMENT BINNACLE 

FACIA CRASH ROLL END 

52 

59 

54 

55 

56 

57 

S8 

59 & 60 

61 

4 

63 

64 

65 

66 

67 

69 

69 

70 

Doors 

OIL GAUGE 

FAClA CENTRE PANEL 

STUBBER 

PLAQUE (CHAMOIS) . 

ASHTRAY 

FRONT PLATE 

OIL GAUGE 

BEZEL-PLAQ U E 

CHECK =RAP 

GLOVE BOX Lra 

SPRING 

B E U  CRANK LEVER 

LOCK A55EMBLY 

LOCK BODY 

NUT . 

FIBRE WASHER 

BEZEL 

KEY 

36 TREAD PLATE . . . : 
, . .  . 

.37 . WOOD CAPPING . . 

PB : MOULDING-WAIST FINISHER . .  . 
. . . . . . . .  

39 ' , ' . . WAIST FINISHER . . . . .  . .  

. . . .  . . 
. . .  
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To Remove 

Open the glove box to obtain accesstothe two wing nuts 
retaining the long section of [he padded facia crash roll. 
(48, Flg. 24.) 

Remove the two  wing nuts, and pull off the crash roll. 

The remaining small section of the crash roll (511, i s  
retained by one wing nur, accessible from underneath. 

The facla moulding (43) must be removed by sliding 
sideways off the retaining clips. 

Remove the heater control by releasing the t w o  screws 
located in the front of the bracket. 

Withdraw the ashtray (56) by depressing the stubber 
spring (54) in the centre o f  the ashtray, and pulling out- 
wards. 

Remove the two  bolts on each side to release the b l ~ ~ a c l e .  

This wil l  enable the panel (53) t o  be released by removlng 
, the retaining screws from the rail (421 and disconnecting 

the oiI gauge (58) and blower switch (not shown). 

To remove the binnacle completely, it wlll be necessary 
to  disconnect the Instruments and wiring. 

Make sure to identify all wires to  enable them t o ' b e  
replaced In thelr correct positions. 

The glove box check straps (61) are pliable plastic, and 
may be disconnected from the facia panel by prislng the 
studs out o f  the panel. 

The glove box Ild (621 can be dismounted by removlng 
the hinge fixing screws from beneath the parcel tray 
rail (42). 

Should the glove box lid lock require disrnanc~i'n~, 
unscrew the large nut on the inside of the lid, and when 
the lock body is free in  the lid, unscrew the bezel r ing 
(61)) and wlthdraw the lock assembly from the lld. 

1 GLOVE B O X  LID LOCK (Fig. 25) 

i Remove the two screws- in' the lock body and withdraw 
! the lock bolt (A), bridge piece (D), sprlng (B) and bell 

crank lever (C). 

When reassembling, the following assembly sequence i s  
recommended :- 

Before f i t t ing the bolt (A), the loop of the spring (B) and 
the leg of the belf crank laver (C) must be located in  the 
slot In the bolt. 

The bridge piece ID) must now be pushed downwards 
and retained against the spring so that the bolt i s  in 
position over it. The outer cover can now be secured 
over the bolt by i t s  t w o  screws. 

Fig. 15. Glove box fork assembly . . . 

Check the operation af the lock before re-fitting t o  the 
lid. 

To fit the lock to the glove box lid, proceed as fallows:- 

Strew the large nut (57) rlghr down on the threaded 
portion af the lock body (65). 

Fit the fibre washer (681 over the nut, and bass the 
threaded portion of the  lock body through the hole in  
the glove box lid f rom the inside. 

Screw the chrome bezel ring (69) down unt i l , the ring 
forms a neat bezel on the end of the lock body. 

Do not use tools on this ring, or the chrome and glove 
box lid veneer may be damaged. 

Tighten the lock from the inside by the gentle use of a 
spanner on the nut. 

Do not overtighten, o r  the glove box veneer may crack 
or spllt. 
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IMP VAN 

Fig. 25. Imp Yon body shell . . .  

1. ROOF PANEL REINFORCEMENT PIECES AND DRIP PANELS 5. HLLER PANEL 

2. 'A' POST PANEL PIECES , 8- REAR OOOR ASSEMBLY 

3. 'B* POST PANEL wcrs 9. REAR PlLLhR SUPPOW 

4. TONNEAU SIDE PANEL 10. BATTERY COVER 

5. WHEEL ARCH ASSEMBLY 1%. ENGINE HATCH COVER 

6. REAR LOWER CROSS MEMBER 12. REAR FLOOR ASSEMBLY 
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REAR DOOR 

To remove 
This requires the services of two operators, one to 
assist by holding the door in position during the removal 
and refitting o f  the hinge retaining screws. 

Any one of three methods can be used according to 
requirements:- 

[a) Door only. Open the door and mark the'position of 
the hinge relative t o  the door. 
Remove the Phillips screws (A), two on each side, and 
remove the door. 

(b) Door and hinge brackets. Open the door, remove the 
three retaining screws and nuts (B) on each side of 
the hinge brackets and remwe the door. 

(c) Door and hinges camplete. Open the door, remove the 
t w o  outs located at  the rear of  the hinge unit (C). 
Remove the two Phillips screws underneath the unit 

C=')- 
Repeat far the opposite side, and remove the door 
and hinges complete. 

To refit 

(a) Offer up the door, fit the screws (A) to each side, 
reset the hinges to  the original markings and tighten 
the screws. 
Check the fit and opcracion OF the door. 

(b) Fit the door to the hinges by re-fitting the three 
screws (8) on each side and just nip the nuts. Do 
oat tlghten fully. 
Close the d m r  gently, taking great care not to f ~ u l  
the roof edge with the inner top edge of the door. 
  he screw holes are elongated to  enable the door t o  
be adjusted on the hinges until a correct fit fn the 
body aperture is obtained. 
Wjth the assistance of the second operator, hold the 
door shut in position, then from inside the van tighten 
the screws fully, 
Check the  fit and operation of the door. 

(c) Refitting i s  a reversal of the removal operations. 
Check the fir and operation oF the door, 

HINGE UNIT 

To remove 
Open the dour and remove the two Phillips screws (A). 
Remove the t w o  nuts located at the rear of the unit (C). 
Remove the t w o  Phillips screws underneath the unit (D) 
and withdraw the  unit complete. 

To refit 
Refitting is the reversal of the removal procedure, but the 
setting of the door must be checked as given in (b) 
"Refitting the door". 

Fig. 26. Rear d m  hinge assembly 



ROOTES MANUAL WSM.141 

Section O (Body) Page 27 ' 

REAR DOOR LOCK FILLER PAN EL (Number plate mournking plate) 

To remove To remove 
Remove the retaining screws beneath the handle. Remove the three screws located in the top edge of the 
From inside the door, remove the circIip at  the end of the panel and lift off. 

spindle and withdraw the handle and spindle assembly. 
Remove the escutchion and seating washer. To refit 

Hold the panel in place, fit and tighten the three screws. 
To reflt 
Refitting is a reversal of  the removal procedure. 
Check the  fit of the  location plate to  the striker block 
before finally rfghtening the screws. 

ENGiNE HATCH COVER 

1 2  3 The hatch cover is located by two metal tongues at the 
forward edge which fit into t w o  slots in the floor. The 
cover is retained by three fasteners in the rear edge ofthe 
cover. 

To relrrove 
Using a screwdriver o r  c d n ,  rotate the three fasteners : 

> I  

1 'ii half a turn anti-clockwise. lift the hatch and remove. 
. . 

4 5 6 7 
. . 

. . 

To refit 
Place t h e  hatch in position over the floor apertu're, 

Fig. 27. Rear door lock assembly locate the two tongues in the holes provided in the edge 
of the floor and lower the hatch into place. 
Lock the fasteners by pressing down and roratlng half a 
turn clockwise. , . . .  

. . . .:. : 
. .  . . . 

t .  ClRCLlP 5. HANDLE AND SPINDLE ASSEMBLY 

2 SEATING WASHER 6. LOCKING BARREL 

3. ESCUTCHEON 7. KEY 

4. LOCKING BOLT 

BATTERY COVER 

To remove 
Using a screwdriver O r  coin, rotate the fastener at the 
rear of the cover half a turn anti-clockwise, and Ilfi the 
cover by the small plate provided. 

REAR DOOR GLASS To refit 
Place the cover in position over the battery, locate the 

To remove and refit tongue at  the front of the cover Into the  hale provided in 
The removal and refitting Inseructkns for the rear door the floor. 
g b s  are the same as those given for  removing and refitting Press the cover down into place and lock by turnfngthe : 
Windscreen. fastener half a turn clockwise. 
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RECOMMENDED LUBRICANTS 

ENGINE 

Where prevailing climatic rernperatu re is:- 

Above20"C(b8"F.) .,, ., . ,.+ ,. , ,.. Shell Super Motor Oil or 
Shell X-100 30 

... ... ... ..* / 27" to -7°C. (80°F. to 20'F.) Shell Super Meor Oil or 
:I SUMP (OIL PAN) Shell X-100 20W 

0" to-18°C [32"F.toOnF.] ... .., . . ... Shall X-1OOlOWor 
Shdl X-IOO Mdtlgrade 5W20 

... Below -15°C. (5°F.) ... .. . ... ... Shell X-100 Multigrade 5W20 

Upper Cylinder Lubrlcanc ... , .. ... ... ... ... ... Shell Up.per Cylinder Lubricant 

Shaft and Cam bearlng. Cantact breaker pivot. Automatic timing (Spark) 
... ... ... ... control ... ... . .. . . - .-. Engine Oil 

... Cam Profile ... ... ... ... ... *.. . .. ... Shell Retinax A 

GENERATOR ... ,.. . , . ... ... ... - ,  . ,, . ... Engine Oil 

... BATTERY TERMINALS ... ... .-. . . - -.. ... Silicone Grease 

... ... . . .  ... STEERING UNlT * . *  -.. ... -, . Shell Spirax 80 E.P. 

... ... ... TRANS-AXLE ... ... ,.. ... .,, ... Shell Spirax 80 E.P. 

... Where prevailing climatic temperature is below -15°C. (5°F.) ... Shell Spirax 75 E.P. 

FRONT WHEEL H U B  BEARINGS ... .-. . . - ... ... Shell Retinax A 

REAR WHEEL H U B  BEARINGS (If dismantled) ... . . - , .. Shell Retinax A 
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BRAKE AND CLUTCH FLUID RESERVOIR ... ... ... Girling Brake Fluid t o  S.A.E. Spec. 70R.3 

BODY 

Hinges, Locks, Catches ... +.. ... ,,, ... ... ". ... Engine Oil 

Important 

There i s  no need to use addi tha with any of the specified lubricants as those additives considered necessary. have 
already been inchded during blending. It should be specially noted that, under no ci rcu msrances, should addltlves 
of any kind be used in the trans-axle unit. 
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SYNTHETIC RUBBER OIL SEALS When passing the seal along the shaft, or entering the 
shaft In the seal as the case may be, a slight twisting 

The efflc'rency of a uni t  is dependent upon Its oi l  seals. movement should be employed to reduce the risk af 
It i s  therefore expedient t o  treat oi l  seals wlfh the damaging the lip. 
utmost care. 

NIPORTANT. The seal should at  no time during the 
assembly of the component, be allowed to support the 

Storage 

Ideally, seals should be stared in a dust free atmosphere 
at a temperature of between 1%2?"C. Pressure must: 
never be allowed to bear on the lips o f  the seals since 
this will cause distortion. It is  particularly important 
to remember this when storing seals for long periods. 

Fitmsnt 

Before assern bly, seal$ should be carefully examined 
and wiped wlth a clath rnoktened wi th  clean 011 t o  
remove any foreign matter. If the Ilp d the seal i s  
damaged, even by the slightest scratch, it should be 
discarded. Below i s  given the normal method of f i t t ing 
a synthetic rubber seal. 

I. Examine the shaft on which the seal is to  be fitted 
for roughness o r  burrs, especially along the edges of 

weight i f  the shaft or housing, since this wi l l  cause the 
seal t o  be distorted. 

Metal cased seals 

The fitt ing instructions given above apply equally to 
metal msed seals. However, metal cased seals cannot 
usually be inserted into the housings with ease. For 
this reason, a press fitted with a suitable ram adapter 
must be used. The diameter of the ram should be 
fractjonally less than the outslde diameter of the seal. 
Where a press is nat available, the seal may be f i t ted 
wlth the aid of a short length of metal tube whose 
diameter i s  slightly less than the outslde diameter of 
the seal. By means d gentle hammer blows applied 
uniformly around the edge of the tube, the seal may be 
driven into place. Under no circumstances should the 
hammer blows be applied directly t o  the seal caslng. 

k e ~ w a ~ r *  Krew or s~linan Over the it 1s that the of the pa] i s  
seat must be passed. lightly coated with jointing compound before entering 

iclntb the housing. 
2. Inspect ,the housing in which the  seal i s  to be inserted 

for roughness, etc. The leading edge of the housing 
. , should be sllghtly chamfered to  provide a lead-In for . - 

the seal. 
NEEDLE ROLLER BEARINGS 

3. Smear the lips of the seal with clean grease. 

4, Insert the seal, lip slde towards the ail, into the 
housing before f j t thg  the shaft. Where thls Is not 
possible, extra care should be taken not t o  damage 
the lip of the seal on the shaft. Ensure that the seal 
enters the housing recess "squarely". 

In cases where the surface of the shaft over which the 
lip o f  the seal must pass i s  liable to cut the lip, It is good 
practtce t o  use a fitting sleeve with a lead-on taper 
having an internal diameter a few thousandths of an inch 
greater than the shaft. Where a sleeve is not available, 
a sheet o f  shim steel (or shim capper) should be wrapped 
around the shaft, and then smeared with grease. 

Fitment 

Da not wipe the grease from the outside of needle 
bearing. Keep needle bearings clean. 

Use an arbor press, do not hammer against end o f  bearing. 
The bearing should always be pressed in using the special 
mandrel. The shoulder on which will have a concave 
face, so as to avoid pressing on the inner edges of  the lip 
of the needle bearing. 

Place the end of the needle bearing which is stamped 
against the shoulder of the mandrel. the unstamped end 
of the needle bearing wi l I  lead Into the housing bare. 
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TAPERED ROLLER BEARINGS 

The bearlng is  in twd parts. The outer part is known a 
the "outer race" or "cup", and fits in the housing. The 
inner part Is known as the cone assembly, and consists of 
rollers secured in a "cage" to  the "inner race" or 
"cone". The cone f i t s  on the shaft. As a general rule 
the outer races are a drive fit Into their housings and 
the cones a drive fit onto their shafts. Where bearings 
are adjustable, either the cone o r  outer race is made a 
push fit. 

Removal 

Unnecessary dismantling is t o  be avoided since dismantling 
i s  apt to cause deterioration of the components. Bearings 
which are a drive fit should only be removed when 
renewal i s  necessary. 

Cups and cones should always be removed wlth a suitable 
extractor. Remember that the claw of the extractor 
should bear on 'the cone, not the cage. Removal wl l l  be 
asslsted i f  t h e  shaft: i s  f i r s t  lubricated wlth oil. 

If the outer race is  to be removed, a sultable press or 
extractor must always be used. 

IMPORTANT: On no account should a heavy blow or 
force of any kind be applied t o  one race to  remove the 
other. Such a force will be transmitted through the 
rollers and cause indentations in the tracks, resulting 
in reduced bearing life and noisy running. 

Cleaning 

The bearing should be cleaned meticutously, using petrol, 
white sptrlt, or flushlng oil. Chemtcal degraasars are 
not recommended. A good quality brush wi l l  assist in 
removing the worst o f  the foreign matter. The bearhgs 
should then be left t o  soak in clean salvent. 

Bearings should under no clrcurnstances be cleaned by 
blowing aut  wlth a high 'pressure air Ilne after they have 
been degreased. This practice causes flats to develop 
where the rolkrs ar balls skid on the caslng and 
materially reduces the useful life d the bearings. 

After cleaning bearings should be filled with fresh 011, as 
exposure to atmosphere causes rapid corrosion. 

If new bearings are to be fitted, providing that they 
have been kept i n  their wrappings, no cleansing w i l l  be 
required. 

Inspection 

The general modit ion of a bearlng may be checked. t o  
a certain extent by listening to the sound It produces 
when running. This may be accomplished by placing ' 

an ear against the handle of a screwdriver, the other end - - 

of which is firmly pressed against the bearing housing. 
If, for instance, a whistling sound is heard, lack o f  lubrica- 
tion is indicated; a rumbling noise is  usually due t o  
pitted bearings o r  dirt. Sometimes it i s  not  practical 
to  check the nolse of a bearing when runnlng, as in the 
case of the front hub bearings. Removal and careful 
inspection i s  then the only course t o  take. On Inspection. 
certain types of defect such as cracks, etc., may become 
immediately evident. Other hults, however, may not 
be so obvious. Listed below are common faults of the 
latter type. . . 

Flaking--On removing the bearings, the tracks of 
both races should be examined for  flaking. Since the 
track of the cone is not: normally visible, this track can 
only be checked by "feeling" for ;my roughness when 
the cage and rollers are -rotated slowly by hand. The.: : 
bearing must be absolutely free from d i r t  since It i s .  

, 

virtually impossible to feel the difference between flaking 
and grit. Ifflaking i s  apparent on either track the bearing 
must be. renewed. 

Wear-Precise measurement of wear on tapered 
roller bearings is  not normally a practical service opera- 
tlan. Reference should be made to the manufacturers 
of the bearing if, for special reasons, this should be 
deemed necessary. An assessment of how much wear 
has taken place can be made by examination of the 
rollers and races. A track with a dull grey "lapped" 
appearance has suffered abrasive wear probably due to 
fine particles of dirt within the bearing. Experlence 
will enable one t a  determine whether the wear Is such 
that the bearing should be scrapped. In cases of doubt, 
renew. The cage should also be examined far signs of 
undue wear, cracking, or distortion. If such defects are 
discovered, the complete bearing must be renewed. 
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Discdourotkn-As a rule,disc~l~uratlan Indicates that 
the bearings have at one time became excess[vely hot, the 
cause of which should be investigated. Excessive pre-load 
and lack of or uasultable lubrication are common causes. 
It should be remembered that a light brown stain may 
merely be an o i l  stain. 

Refitting 

Before refitting the bearing, the shaft and hausing 
should be thoroughly cleaned, than smeared lightly 
with grease. 

If the cup has been rerno~ed~ a press wtth a.suitable 
adapter must be used t o  refit it. Ensure that the  cup 
enters the housing squarely and that it is pressed right 
home against the abutment shoulder. The cone assembly 
should be fitted wi th  the aid of a press and adapter o r  a 

short length of metal tube whose bore diameter Is sTlghtly 
greater than the diameter of the shaft. and whore outside 

diameter is less than the internal diameter of the cage. 

With the tube resting on the cone. the roller assembly 

may be pressed into place. 
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Fig.1. Schematic section of heater 

KEY TO FIG. 1 

A AIR INLET D WATER INLET PIPE 
8 WATER OUTLET PlPE E AIR TO CAR 
C HEATER ELEMENT F AIR TO SCREEN 

AIR DISTRIBU'~ION CONTROL 

< OFF (UPPERMOST) 3 AIR TO SCREEN AND C A I  
2 AIR TO SCREEN 4 AIR TO CAR (LOWEST) 
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DESCRIPTION . 

The heater wil l  deliver hoe or cold fresh air to either the 
windscreen or  the car interior or a proportion to both, 
The blower (if fitted) greatly increases the amount of  air 
fed into the heater. 

Hot water from the engine cooling system is fed into the 
heater. The supply is regulated by means of a cable 
actuated water valve mounted an the bulkhead; the 
control, "Car heat", being mounted on the facia. 

"Car heat" control.-This has two main pnslrlons: 
" ~ l u e "  (cold or  off), and "Red" (hot); any intermediate 
position wil l give a control of heat accordlng to the 
setting of the lever. 

The supply hose is routed from the cylinder head v h  the 
right-hand rear wheel-arch and body s i l l  ducting to the 
front wheel-arch and so t o  the water valve. The return 
hose is routed in the opposite direction via the left-hand 
s i l l  ducting and rear wheel-arch ta the radiator bottom 
rank o r  bypass junctlon (if fitted). , , 

As the heater i s  above the level of the cochng system it 
is necessary to bleed after filling. On early cars the bleed 
valve i s  fitted at  the  heater outlet pipe (see Fig. 5). On 
later models the bleed valve wi[ l be Fitted into theengine 
cooling system. 

Whenever bleeding is  necessary, ALWAYS REFER TO 
SECTION "A", for tho appropriate Instructians. . 

The heater distribution mntrol has four positions:- 

I. "OFF" (uppermost]. 
2. SCREEN. 

See Fig. I. 3. SCREEN and CAR. 
4. CAR (lowest). 

BLOWER 

To remove and refit (See Figs. 2 and 3) 

Disconnect battery. 

Disconnect air hose a t  the blower end. (Fig. 2.) 
Remove grille panel. 

Remove the four outs with spring washers; these are 
located inside ths plenum chnmb& [See Flg. 31, and 
wlthdraw the blower complete with filter gauze. . . 

ReJease the cable f rom the harness dips, disconn@a at 
blower swltch and withdraw into the 1,uggage compare- 
ment. 
Refitting ir a reversal of the above operationr. ~ h d r e  
that the gauze is  clean. 

Reconnect battery, start clock (if fitted) and test blower, 

' 
Fig, 3. Pienurn chamber, blower secwing nuts and filter gauze ' . 

. . 
To remove and refit (See Figs. 4 and 5) 

The operations @en below are for IMP. 70 remove the 
heater from t h e  CHAMOIS model it is necessary f i r s t  to 
remove the instrument panel on which t h e  heater con- 
t ro l  i s  mounted together with the ashtray and oil pressure 
gauge-See Sections "0" and "N ". 

Disconnect battery. 

Remove the luggage cornpartmenc, bulkhead tr im and 
open bleed valve (if fitted). 

Set control to  "HOT" (Red). 

Drain cooling system (save anti-freeze if used). 

Disconnect upper hose and remove bleed valve. 

Disconnect lower hose. , .  ., 
, , . . .  . .  

, , .  

Release control cable a water valve. , . 
. .  . 

. ,  . 
, , 

, . . . . .  . .  
. . .  . . 

, . 
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Undo water valve union nut, remove the two "Phillips" 
screws and water valve assembly. 

i Loosen the hexagon nut on the built-in stud which secures 
i the  Polythene air inlet pipe [if fitted) to the bulkhead. 

Rarnove auxiliary instrument panel (if fitted). 

Disconnect blower switch (if fitted). 

Remove parcel shelf (see Section 0). 

Loosen the two screws which secure the Polythene air 
inlet p ipe (if fitred) t o  the bulkhead. (The air inlet pipe 
is  left loose and nor, removed.) 

Certain models wi l l  have a continuous air hose fitted 
between the air bax [or blower) and the heater air inlet. 
This hose may be compressed ~ufficientiy to  alhw it to 
be withdrawn from the heater casing. 

Remove heater control assembly (IMP). 

Remove the control lever knob-screw off. 

Remove the control from its mounting bracket-two 
screws, and withdraw control complete with cable. 

Remws mounting bracket and escutcheon-three set 
screws and three screws. 

Remove the three screws with plain washers whlch secure 
the dernist manifold to rhe facia stifher panel. To do 
this, remove both the crash roll (sea Section 0) and the 
instrument panel [see Section N). 

Rernave three set screws which secure the heater to the 
bulkhead, remove the  heater unit by casing the left-hand 
side down first and withdraw the heater t o  the [eft away 
from the air inlet plpe. 

Refitting 1s a reversal of the above operations. The air 
inlet pipe Is entered into the  heater as it i s  refitted and 
the flange is finally tightened after the heater is in posirlon. 
Offer the heater unlt Into position wi th  the right-hand 
side up first. 

Set control lever to "HOT" (Red). 

Refill the cooling system, bleed and top u p  with the 
engine running. (See also Section "A".) 

Reconnect battery, start clock (if fitted), warm up engine 
and check heater operation. Re-bleed if necessary and 
refit tr im, 

Fig. 4. Heater ossemhly, contrai and air inlet pipe "X" (ifflifedl 
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"CAR HEAT" CONTROL 

To remove and refit (See Flgs. 4 and 5) 

Remove luggage compartment bulkhead trim. 

Release inner and outer cable a t  the water valve. 

Remove auxiliary instrument panel (If fitted). (See 
Section " N".) 

Remove can~ro l  lever knob-screw off. - 

Remove two  screws securing control t o  mounting 
bracket and withdraw control tomplere wlch cable. 

Refitting is a reversal of  the above operations. If die 
cable is removed from the canrral, when refitting ensure 
t h a ~  tho  outer cable end Is flush wi th  the clamp. 

WATER VALVE 

To remove and refi t  (See Fig. 5) 

Remove luggage compartment buIkhead tr im and open 
bleed valve. Set con'rrol to "HOT" (Red). 

Draln coollng system to below the level o f the heater unlr. 

Release inner and outer cable and disconnect the lnlet 
hose. 

Undo union nut and remove watei valve securing screws. 

Refitting 1s a reversal of the above operations. 

Refill~cooling system, bleed heater if necessary and top 
up with engine running. (See Section A.) 

Refit erlm. 

HEATER HOSE 

To remove and refit (See Fig. 5) 

The heater inlet hose i s  routed from the cylinder head 
over the rear right-hand wheel-arch, under the rear ' 
quarter pocket, through the body s l l l  box-sealon, up 
the front wheel-arch into the luggage compartment, 

The outlet hose is routed from the heater in the oppasite 
direction on the left-hand side of the car to the radiator 
bottom tank. 

Dlswnnect battery. 

Set control lever to "HOT" (Red). 

Remove luggaga compartment, bulkhead trim. 

Open bleed valve and drain mol ing system. Save anti- 
freeze i f  used. 

Disconnect inlet h w e  at water valve and remove dip .  

Diswnnect outkt  hose at  heater and remove clip. 

Unclip hoses. 

Disconnect inlet hose at cylinder head and remove cllp, 

Disconnect outlet hose at base' of radiator o r  by-pass : 

junction and remove clip. 

Remove rear quarter t r im  pad-three screws (one 
concealed by rear rnatl-and the felt at rear of  wheel-arch. 

Remove rear pocket bottom trim pad. . . 

Remave the rear hose grommet and feed the hose lrrto 
the inside of the car. 

Release the hose from the wheel-arch clips and pass the 
hose through From the wheel-arch area into tho pocket. 

Now remove the front wheel-arch A-post trim to reveal 
the hose run. Remove the grommet and fded the front 
end of the hose into the car. 

Blow out any residual water from the hose, 

By means of masking or lnsulatlon tape attach a long , 

length of cord to  the front end of the heater hose. 

With assistance carefully wlthdraw the hose From'front 
to rear. 

Refitting i s  a reversal af the above operations. It is 
recommended that French Chalk be liberally applied to 
the hose and at each end of the s i l l  duct before refittingi . 
Retain hoses as shown in Fig. 5. 

Reconnect battery, start ctock {if fitted), refill cooling i 
system, bleed the heater and top up with engine E 
running. (See Seccion A,) 

Refit the trims. 
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HEATER MATRIX 

To remove and refit 

Rernove heater unit. 
See Heater-To remove and refir. 

Water Vahe 
i 

Rernovk luggage compartment centre t r im.  Set heater 
control lever t o  "Cold" (blue) and ease back + in. (3 mm.); 
now get an assistant t o  hold the lever in this positibn. 

Partially release the foam to gain access to pop-rivets. 

Remove five self-tapping screws which secure t h e  matrix 
wver  plate t o  the heater body. Now dr i l l  out the twelve 
pop-rivets and remove cover plate. 

Remove matrix and clean out: heater casing. 

Refitting is a reversal of the above operations, If a pop- 
rivet tool i s  not available, suitable self-tapplng screws 
should be used when refitting the matrix cover plate. 
Apply seallng compound t o  all heater casing joints. 

Release the trunnion screw ["A" in Fig. S), move the 
water valve lever t o  the fully closed position (i.e. towards 
t he  right-hand sldeof thc car) and re-tighten the trunnlon 
screw. 

Check action of control for fu l l  movement in each 
direction without slack and also to  ensure that the water 
valve closes fully when the control lever is  see at "Cold" 
(blue). 

Thermostat 

If suspect-remove thermostat and check for correct 
sealing and operation. See also Sectlon "A" and General 
D ara . 

Kinking of heater hose and run 
ADJUSTMENTS AND RECTlFlCATION 

When investigating faulty operation of the heating and 
ventilation system, it i s  recommended that the following 
points be checked:- 

I. Water valve-control cable adiustment. 

2. Heater hose-for klnking and correct run. 

Check that the inlet and outlet: hoses are free from 
klnkti, especially where they pass through the cutout 
below the rear pocket into the rear quarter area. Check 
t o  ensure that each hose is properly retained UNDER 
each clip on the bulkhead. If necessary refit as shown a t  
"El" and "C" in  Fig. 5. 

Elimination o f  airlocks 

'See Section "A". 

3. Elimination of air locks. 

4; Thermostat. 

5. Possible blockage af hearer matrix. 

6. Correct alignment of demist manifold to facla 
apertures. 

Blockage o f  heater matrix 

If items 1-4 above are. in order and heater output is 
down, the flow capacity af the matrixshould be checked :-- 

Remove luggage compartment centre trim. 

D'rsconnect heater outlet hose (upper). 
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Connect a length d rubbe r  hose t o  the outlet pipe and 
secure with a clip. Place the free end of this hose into 
a container that wl l l  accept one gallon d coolant. 

NOTE: It is imperative that the Reader tank level i s  

maintained during this test. 

Remove radiator cap. Dernist manifold dignmerrt. 

Have available one gallon o f  coolant o r  anti-freeze 
sdutian for topping up radiator. {An assistant will be 
required.] 

Ta alfgn the demkt manifold nozzles with the facia 
apertures, add packing washers [Part No. 9067012) as 
required between the demlst manifold and the brackets. . 

Stare englne and run at M O O  r.p.rn. If heater matrix Is 
free- of' obstruction a circulation rate o f  one gi lkm in 
30 seconds wil l  be obtained. On completion o f  tests refit hoses and trim. 

Fig. 5. Cobk adjwtment, bleed velve [~ar fy  cars] and correct math& bfremining how  

VAN HEATER (if fitted) 
, , .  , ,  , , , . . .  

Remove engine and battery access panels. ' ~ehn iwe  
auxiliary instrument panel (if fitted) and disconnect the 
instruments. 

Differences 
2, Heater hose-to remove and refit: 

The heater installation is similar to that on the other 
models. The van body construction is different at  the 
rear quarter-wheel arch area When rernovlng and 
refitting the  heater the following operations are additional 
t o  those already detailed under:- 

Remove engine and battery access panels. Removal 
of the small quarter trims {these are located in the lower 
quarter under the front position of the rear floor), wi l l  
provided access when routing the  heater hme. 

It will be found easler to withdraw the hose from the 
rear to  the front and refit from front to  rear. 7 ,  Heater-to remove and refit: 
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SPECIAL TOOLS 

0 btainable from: 

V. L. CHURCHILL & CO. LTD. 

London Road, 

Dayentry, 

Northamptonshire, England. 

Always look at the  sub-sectbn 'General Tools' i n  addition t o  the-  sub-section in which you are interested. 

Engine 

RG.354 ... 

RG.355 ... 
RG.357 ... 

RG.359 ... 

RG.6513A 

RG.6513A-3 

D.143T ... 

Clutch 

RG.372 ... -.. ... ... ... ... .-. 

... ... ... ... RG.374 ... -., ... 

... RG.384 .,. -.. , * .  -.. ... .,- 

Timing chain tensioner retainer 

Cyllnder head bolt wrench 

Valve guide rerntsvcr/repIacer 

Rear engIne mounting bush remaver/replacer 

Valve spring compressor 

Valve sprlng compressor adapter 

Tappet remover 

Clutch shaft oil seal replacer 

Clutch plate cenrra[lser 

Clutch shaft ol l  sea1 rernwer 

Differential small bearing replacer, adapter 

Differential gear assembly jig 

Differen tjal oil seal and input shaft ball bearing replacer 

Differential adjusting nut wrench 

Unhwsal jolnc In. .A.F. 
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RG.383 .., .,. .., ... .. , , , ,  . . Differential oil seal remover 

... RG.4221B-8 ... . . .  ... ... .... Differential large bearing replacer, adapter 

RG.367 ... ... ... ,.. ,,. .., . . . .  Reverse gear and pinion n u t  wrench 

RG.368 .., . . "  ... ... ... .., ... Needle bearing sleeve rernover/replacer 

... ... ... RG.369 .., * . .  .- , -.. Needle bearing removsrjreplacer 

. . . .  . . .  . . ... RG.370 .., ,.. .,, ,.. - , .  . . Pinion bearing cup replacer adapters . . . . 

. . .  . . ,. . 
. . 

. . . . . . . .  ... ... 1414 ... ... ... Synchro hub retainer clips [pair) 

Hubs and drive shafts 

... ... ... RG.379 .., ..- ,.. . , . Rear hub bearlng assembly tool 
. . . . 

... RG.188C13 ... ., . .,, ,.. ., . R e a r h u b s e c u r i n g p l a ~ e , c a n b e m a d e f r ~ r n R G . I ~ 3 D ~  

. . 

Front and Rearsuspension . . 
. . .  . . 

. . . . .  . . 

... ... ... Rt.386 ... ... - -  , ... Front and rear suspension arm bush ~*ernover/replacer . . .  
. . 

. . 
Steering 

... RG.305 ... ... + * .  ,., ,. . ... Swivel pin bush rernovar/replacer 

RG.284 ... .., ,. . ... ., . .., , . Steering arm rapor pln remover 
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General tooh 

RG.387 ... 
No, 12 ..; 

No. 13 ... 
APES ... 

ESHP ... 

H 8.1 500 

RG.358 ... 
+ ... 

56 ,.. 

550 ... 

1602 ... 

Torque wrench, 6-40 Ib.(ft. 

Torque wrench, 20-100 Ib./ft, 

Torque wrench, 50-170 Ib./ft. 

Convertor 3 in. socket x $ in. plug 

Convertor + in. socket x $ in. plug 

Q In. socket, 14 in. AF 

Valve guide reamer, & in, 

Salter No. 3 pocket bafance, 0-25 Ib. 

Puller, differential bearings 

Driver handle 

Baty dlal indicator set 

Torque wrenches in  daily use should be checked a t  intervals, not exceeding three months, t o  ensure that 
accuracy i s  maintained. 

Bore ring gauges are available from :- 

COVENTRY GAUGE AND TOOL CO. LTD., 

Fletchamstead, 

Coventry, England. 

Glrllng shoe horn, available from: 

GIRLING LIMITED, SALES AND SERVICE, 

Birmingham Road, 

West Bromwich, 

Seafirdshire, England. 
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HELI-COIL SCREW THREAD REPAIR KlTS 

Special M i - C o i l  screw thread repair kits and parts are obtainable from :- 

Armstrong Patents Co. Ltd., 

Eastgate, 

Beverley, 

Yarkshire, England. 

COMPREHENSIVE SINGLE 
KIT SIZE KlTS 

PART NO. PART NO. 

HlSK I H15K 2 
HISK 3 
H1SK 4 
HISK 5 
HlSK 6 
HlSK 7 
HISK 8 
HISK 9 
HlSK 10 
HlSK 11 
HfSK i 2  
HISK 13 

SIZE 

f in. UNC 
4 In. UNC 
& in. UNC 
A in. UNC 

in. UNC + in. UNC 
$ in. UNC -: in. UNC 
I in. UNC a v 4 in. ~ S P  
f in. BSP + in. ESP 

TYPE 

Standard 
Screwlock 
Screwlock 
Screwlack 
Screwlack 
Standard 
Screwlock 
Screw lack 
Screwlock 
Standard 
Standard 
Standard 

QUANTITY 
WITH KIT 

INSERT5 
PART NO, 

1385-4CN x in. 
3585-4CN x # in. 
3585-5CN x 6 in. 
3585-5CN x 3 in. 
3585-5CN r 8 in. 
1105-K x l&;n, 
3505-6CN x, in. 
3585-6CN x + in. 
35%-7CN x 2 in. 
t325-2CN x& In. 
1325-6CN x in, 
1325-BCN x &  in. 

All above kits corrtain the necessary roughing taps, finishjng bottoming taps, inserting tools and tang breakoff. . 
. . 

tools where applicable. 
. . 

. .  . . . . 
Screwlock type heli-coils are for use in applications where later removal is not anticipated, i.e., for studs, etc. . : 
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FITTING INSTRUCTlOb3S 

fax 
' HILLMAN IMP ENGINE COlrtPRRTNIENT LIP LDC# 

Open the l i d  a d  detach tb rear fitumber plat% lamp wire a t  the snap 
connectar located i n  thd tap right-hand corner of the compartment. 

  he lock assembly i s  mounted on the l i d  as shown a t  nAfi, thsrdora thr 
marking out and drilling must be carried out on the  inside of the-lids 
PI shown a t  *Bn, 

Measure atroes thho.eng%ne conpar-nt l i d  'and mark off tho exact cantm 
l i n e ,  se abam a t  mBw. 

Take the stiffening plate  prov$ded in the Ut and mark off  the c m b r  
line of the plate. Using this plate as a tcntplata, place ;it as shown - in *Bw with the centre line on the plate in l ine w i t h  the centre line 
marked on the l i d ,  and with the p l a t e  in contact with the Lid flange. 

The pear ships- of t h e  hole MUST B€ AS SHOWN when vZened fr- inside 
the lid, as placed on the bench+ 

, - 
Mark the shape and position of the hale on the l i d ,  d r i l l  and tuf outt - 

using a f i le  to f i t  the lock t o  the lid. Great car* must be taken not 
t o  scratch the paintwork, and b s v ~ i d  buckling the metal b,y too greet , .  

.--.-I. 
- . . - .?- . - . ----. ;-- --- ..-- - 

. . 
a t  ..A*. Ensure t h a t  W 

tongue. 0.f the .lock is in the- c o n a c t  position when fitted, L e e  vertical, 
' when lo,ckedr 

Note t h a t  t h e  key can only be r-wd in the locked jwtition. 
I +  

, The engine coapsztasnt l i d  may nowol;. be r e i f  tted t o  the car*  
,Do mt forget b include the l i d  stay bracket when bolting up the hinges. . m 

Reconnect the rear,amber plate wire. 
- .  

, . To f i t  the lacking bracket to the Fngine acruizting plrto, pmcoad st rhwu , 

. i n  uCur 
? '  

Mark o f f  the  centre l ine  of the mounting plate, vertically. 
Ngw mark ,off a horizontal l im 1 (24 ma) from the top of the mouhting . 

plate ,  bisecting the vertical 

Mark off the twa holes and d r i l l  with a 1/4* (6-m) dri l l*  

Push the tw bolts through from fnslde the engine mounting bracket* with 
the wider oaeti~n of the lack plats  recess donnlarerds (see "cW). 
Fit nuts and washers and tighten-up. 

Should any minor adjustment be desired., the holm i n  the  engine n o u n t i q  
bracket may be elongated with a round f i l e ,  but normally this should not be 
necessary* 

KIT 331 




	Cover
	Index
	Forward
	General Data
	Cooling System
	Engine
	Fuel System
	Clutch
	Transaxle
	Front Suspension
	Rear Hubs & Drive Shafts
	Rear Suspension
	Steering Gear
	Brakes
	Wheels & Tyres
	Electrical Equipment
	Body
	Lubricants
	Seals & Bearings
	Heating & Ventilation
	Special Tools
	Tachometer

