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FORmORD 

The contents of this Repair Manual refer to Citroen cars buHt in France. ;~~iSh made Citroens incQrporate a few 
dissimilarities from the French Models and these are not dealt with in this Manual. It 'lDust however be noted tbat the over
whelriUng majority of the contents of the Manual apply equally to Bri tish and French made Citroens. 

USE OF REPAIR MANUAL 

Thesequence of operations for removing, fitting, and re-assembling has been care~fully outlined in order to achieve 
the best results in the shortest time. For example: 

TOOLS 

Adjustments are indicated in the sequence where they can be exec"lted in the easiest way with the maximum 
precision. 

To save time, operations necessitating the same tools are grouped. 

It i8 in your interest to follow strictly the sequenoe of operations as indicated. 

Opposite each basic operation, tools to be used are shown in a special column. 

(i) ORDINARY TOOLS such as hammer, screwdriver, pliers, etc., are not mentioned, but the size of appropriate spanners 
is given. 

(ii) SPECIAL CITROEN TOOLS are indicated by their number followed by the symbol I TI. These tools can be supplied. 

(iii) OTHER SPECIAL CITROEN TOOLS are indioated :"ith their number preceded by the symbol 'MR'. ihese can be made b,l Citroen 
Service Agents themselves and diagrams for this purpose are shown in the Manual. 

OBSERVATIONS 

Generally the most appropriate spanner i8 indicated for each operation. Socket spanners, fittingvarious types of 
handles are recommended. Flat set spanners and adjustable spanners which damage nuts and set screw heads mustbe used as 1i:ttle .,:.~~ " 

aB posBible. " I ) ::, :~ 
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I 

~ 



--- -- ----,--

• 
INTRODUCTORY NOTE 

In view of the difference between British and French designations, the tab1e be10w shows an out1ine of the equiva1ent British 

and French sytrlho1sapTllicable to various models -

BRITISH FACTORY SYMBOL BR1'l'lSH COl-C).'ERCIAL FRENCH SYMBOL CHARACTERISTICS RELlTING TO YEAR DESIGNATION R.A.C. RATING 
OF YANUF'ACTURE , 

7A 72 x 80; track 1. 32 m, 7A (1934 ) "Twelve" 12.8 

7B 78 x 80; track l. 32 m. - - -
7A (1935) 
7A1 (1936 ) 

7C 72 x 100; track 1.32 m. 7C (1937 ) "Twe1ve" 12.8 7C2 ( 193e) 
7C3 ( 1939) 
7C4 ( 1940) 

7 Economlque 
72 x 100; track 1.32 m. 

Special gear ratio 10 x 31 - - -
11L (1936 ) 

111 78 x 100; track 1.32 m. llCL (1937 ) 
"Horizontal" carburettor llCL2 (193e) "Light Fifteen" 15.1 

11CL3 (1939 ) 

lU 78 x 100; track 1. 32 m. c lleL4 ( 1940) "Light Fifteen" 15.1 " 

·Ierformance" "Downdraught" carburettot llCl6 (1946/48) I ~ 

11L 78 x 100; track 1.32 m. 11CL8 ( 1949) "Light Fifteen" 15.1 J 
"Performance" Raised Pedal Gear , 

lU ( 1935) 
11A1 ~1936 ~-. --

n 78 x 100; track 1. 45 m. 11C 1937 "Big Fifteen" 15.1 
"Horizontal" carburettor llC2 p93e~ llC3 1939 - . ; 

11 18 x 100; track 1.45 m llC4 ( 1940) "Big Fifteen" 15.1 
"Ferformance" "Downdraught" carburettor 

\ ... EG~ 
~- -. , 



1 =-====~~==~=r==~~~~~~======~====I~==.~~O=F=O=~==T=I=OO=S=.==================================~===='~t 
I Uni t No. Description Page 

, ----------~~--+---------------------~------------------------------4----
~ , ENGINE 101 Removing and ref'i tting of' engine and gearbox assembly 9 i 102 Removing and ref'itt ing engine ace es sorie s (engine removed) 13 
t 103 Dismantling and assembling of' engine 15 

l ENGINE ACCISSORI&S 

~. 
I 
~, 

ClDTCH 

GrARBOX 

FRONT AXLB 

.. 
S~ING 

. , 

104 Removing and ref'itting of' cylinder head (engiA~ not removed) 30 
105 Removing. ref'i tting, dismantling and re .. assembling of' rooker sbaf't (engine not removed) 32 
106 Removing and ref'itting inlet and exhaust manif'old (engine not removed} 33 

107 
108 
109 
110 
111 
112 
113 
114 
114A 

115 
116 

117 
He 

:"':" :. 

119 
120 
121 
122 

123 -'~ 

124 
125 

126 
127 

, 128 

129 

Removing and refitting of water pump (engine not ramoved) 
Removing and ref'itting of' sbaft driving water pump and dynamo 
Removing and ref'itting of' carburettor (engine not removed) 
Dismantling, re-assembling and adjusting carburettor 
Dismantling and re-assembling of' air silenoer 
DisJlllntling and re-assembling of' petrol pump S.E.V. 
DisJlllntling and re-assembling of' petrol pump A.O. 
DisJIIlntling and re-assembling of' petrol pump GUIOT 
Cheoking of' petro 1 pump 

Removing andref'i tting of' clutoh (engine not removed) 
DisJlllntling and re-assemb~ing of' olutoh 

Removing and ref'i tting of' gearbox (engine not r.~ved) 
DisJlllntling and re--assembling ~J. gearbox 

Removing and ref'itting of' f'ront axle (engine not removed) 
Dismantling and re-assembling of' f'ront axle 
Removing and ref'itting of' transmission on car 

34 
36 
37 
38 
39 
40 
41 
42 
43 

44 
46 

48 
60 

69 
62 
72 

Removing and ref'itting of' upperlink arm (f'ront axle not ramoved) Stripping out and re-asseoi>li.If; 74 

Removing and ref'itting of' raok and pinion staering 
Removing and ref'itting of' steering oolumn outer tube (steering. not removed) 
Dismantling and re-assembling of' raok and pinion steering 

Removing and ref'itting of' rear axle (old model) 
Removing and ref'itting of' tubular orossmember (Series 6) 
Removing and ref'i tting of' rear axle assembly with tubular orossmember and link',!-r:ms remaining 

f'itted to aar (old Dk>del am Saries 6) , ~ . ' ,. ' 
Ramoving am refitting of' rear axle with link ar:ms ' the tubular crossmember r~:~ning f'itted 1;0 

I ~! ,(91~ mod,~~, and Sar1es 6) "~~~~_ 

~:.i~:~ ... i~ ... ~.,.~ ~~rr.',~i;~.','~,JI.1i,~.-c.f,~.·:: . . , ~~~ 
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76 
78 
79 

es 
86 

87 
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Unit 

R&\R AXLE (Cont.) 

SUSPENSION 

CONTROLS 

MASTER CYLINDER 

EJGIAUST SYSTl!.'M 

DISTRIBUTOR - DYNAIoAO 
- STARTER MOTOR 

MISCELLANEOUS 

ADJUSTMENTS 
~, ... . 

I)':: 
-;,-

.. 
~ , BODY 

" ., ", 

~~ . , . 

No. 

13() 
130A 

131 
132 
133 
134 

135 
136 
137 
138 
138.1\ 

139 
140 
141 

142 

143 
144 
145 

146 
147 

148 
149 
150 
151 
152 

153 

INDEX OF OPERATIONS 

Description 

Dismantling, checking and re-assembling of rear axle (old model) 
Dismantling, checking and re-assembling of rear axle (Series 6) 

Removing and refitting of front torsion bars 
Removing and re fitting of rear torsion bars 

• 

Removing and refitting of front and rear shock absorbers (SPICER model only) 
Reoonditioning of SPICER shook absorber 

Removing and refitting of gear selector 
Stripping out and re-assembling of gear seleotor 
Removing and refitting of hand brake oontrol shaft 
Removing and refitting of pedal geat assemb1y on 'Big Fifteen' 
Removing and refitting of pedal gear assembly on 'Light Fifteen' 

Removing and refitting of master oylinder on 'Light Fifteen" 
Removing and refitting of master oylinder on 'Big Fifteen' 
Dismantling, oleaning , and re-assembling of master oylinder 

Removing and refitting of exhaust pipes and silencer 

Removing, stripping out; re-assembling and refitting of distributor (engine not removed) 
Removing, stripping out, re-assembling and refitting of dynamo (engine not removed) 
Removing, stripping out, re-assembling and refitting of starter motor (engine not removed) 

Removing and refitting of front body work 
Removing and refitting of petrol tank 

Engine adjustments 
Front axle adjustments 
Adjustment and b1eeding of foot brake 0 - Adjustment of hand brake 
Hull adjustments 
Headlamp adjustments. Installation of e1ectrioa1 equipment 

Hull repai rs 

'O, \::< • ,,' 

Page 

91 
96 

98 
99 

101 
102 

103 
104 
105 
106 
108 

110 
112 
113 

114 
~; 
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115 f: 
J 117 

121 

t 124 
125 
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126 J 
129 

~. 

i 131 
133 
136 

137 



I 1 Drg. No. 

f' 

2 
32 
32 

1 
2A 
4 
5 

21 
2 
8 

2 
9 

11 

9 
12 
12 
12 

2 
12A 
13 
14 
14 
14 
14 
14 
11 

15 
15A 
16 
_.'-

17A 
18 

.• 17A 

LIST OF SPECIAL TOOLS SHOWN IN M.\HUAL 

Desoription 

ENGINE 

Extraotor for battery terminal 
Spanner for clutoh bell-housing bolts (hexagon head) 
Spanner for olutch bell-housing (two flats on head) 
Chain for lifting eneine during removing and refitting 
Stand for engine when removed 
Timing instrument for distributor 
Torsion spanner 
Spanner for removing oarburettor 
Plug spanner 
Spanner for oentre bolt of exhaust manifold 
Spanner for orankshaft nut 
Stud extraotor . 
Mandrel for valve guides 
Spanner for fan bearing looking nut 
Rubber suc t ion cup fo r va l ve grinding . 
Mandrei for fitting valve seats 
Spring testing apparatus 
Standard test spring 
Standard test spring 
Valve spring oompressor 
Tool for fitting sparking plug housings 
Assemb1y for oi1 pump adjustment 
Assembly for reaming water pump bushes 
Reamer for 1635-T 
Tool holder for 1638-T 
End mi11 for faoing water pump bush 
Depth gauge for oheoking milling of water pump bush faoe 
Looating stud for positioningfan 
C100k gauge 
'Apparatus for boring ~. alignment cf oil bafnes 
Assembly for fitting oi1 baffle paokings 
Tool for fit~~ag gudgeon pin circlips 
Stone used f~removing high spots on connecting rods 
Engine stand . 
Assembly for gauging height of cylinder barrels 
Engine stand • 

I 

---i... 

Fixture or Tool No. 

MR.3320-20 

MR.1620 

MR.3098- B 

KR.18ll 

MR.3400 

MR.3505 
0.1610 

MR.3300-30 
MR.3377 

&.3300-20 

2200-T 
l675-T 
l676-T 

2500-T 
l691-T 
2470-T 
l620-T 
l60l-T 
l625-T 
1667-T 
2410-T 

1976-T 
1615-T 

2420-T 
2421-T 
2422-T 
1611'-T 
1604-T 

1635-T 
1636-T 
1637-T 
1638-T 
1639-T 

2440-T 
1665-'1 

2480-'1 

Remarks 

See electrioal 

See steering 



LIST OF SPECIAL TOOLS SHOWN IN MANUAL 
• 4 
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Drg.No. Description Fixture or Tool No. Remarks 
.~ 
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20 Ring spanner for oil return ring on dynamo and water pump drive shaft 1640-T 

CWTCH 

32 Spanner for clutch bell-housing bolts (hexagon head) 
32 Spanner for clutch bell-housing bolts (two flats on head) 
12 Spring testing apparatus 
24 Apparatus for adjusting clutch toggles 
24A Blocks for simplified method of adjusting clutch toggles 

25 
27 
28 
28 
20 
30 
31 
32 
33 
33 
32 
32 
34 
35 
32 
35 
36 
27 

37 
39 

GEARBOX 

Gearbox stand 
Extractor fo r ranoving coupling flange 
Body for differential bearing extractor 
Split collet,. ring, and thrust block for differential bearing extraotor 
Ring spanner for oil return ring on dynamo and water pump drive shaft 
Distanoe blocks for mounting front suspension brackets to gearbox cover 
Tool for assembling synchromesh gear 
Mandrel for fitting bevel pinion bearing 
Cutter for refacing differential housing 
Ratch&~r 1752-T 
Mandref~f'or fitting Timken differential bearing 
Mandrel for fitting bevel pinion and bearing to gearbox 
Stop tool for tightening layshaft front bearing locknut 
Apparatus for adjusting crown wheel and bevel pinion 
Mandrel for fitting mainshaft ball-races 
Bracket for clook gauge 
Spanner for differential bearing ring nut 
Bar for holding coupling flange 

FRONT AXLE 

Extraotor for steering ball pin 
Spanner for nuts of front axle mounting studs: 

MR.3457 

MR.3053 
MR.3328 

MR.l525 
MR.3025 
MR.3047 

MR.3094 
MR.3327 
MR.3044 
MR.3139 

MR.3045 

&.3352 

1675-T 
1676-T 
242Q-T 
1701-T 

175D-T 
1753-T 
l640-T 

1752-T 

2044-T 

204l-T 
175l-T 

1964-T 
1880-T 

. I 
~~~ nr 

See engina 
See engine 
See engine 

See engine 



Drg. No. 

71 
40 
42 
42 
42 
42 
43 
44 
44 
44 
46 
48A 

47 
48 & 60 

50 
51 

45 
47A 
52 
53 
56 
56 
56 
56 
56 

57 
57 
57 
58 
58 
59 

I ... 

LIST OF SPECIAL TOOLS SH0\'1N IN M . .'\.NUAL 

Desoription 

B100k for removing torsion bars 
Draw-bar for mounting torsion bars 
Spanner for stub axle nut 
Body for hub and ba11-raoe extraotor 
Co11ets and ring for hub extraotor 
Col1ets and ring for ball-raoe extraotor 
Spanner for outer ball-raoe retaining ring 
Extraotor for lower swivel ball 
Spanner for adjusting upper swivel ball bearing 
Extraotor for upper swivel ball 
Plunger and sooket for dismantling and refitting lower link arm serrated shaft 
Extraotors for stub axle bearings 

Spanner for stub ax1e inner ba11-raoe nut 
Too1 for removing stub axle 
P1iers for fitting or removing brake shoe return spring 
Punoh and sooket for f1aring brake adjusting oamshaft 
Reamer for upper link arm boss 
Gauge for positioning upper link bushes 
Vioe for holding drive shaft ooup1ings during dismantling and refitting 
Assemb1y for flaring whee1 studs 
MandreI for reotification of brake drums 
Extraotor body for drive shaft spigot oup,or ba11-pin 
Collets for ball-pin extractor 
Co1lets for spigot cup extractor 
Depth gauge 
Pin for use with depth gauge 1912-T 
First cut reamer 
Finishing out reamer 
Gauging pieoe 
Three-point oontaot gauge 
Bearing housing gauge 
Sorew-press 
Ferru1e for fitting spigot ball pin 
Depth gauge for oirolip groove 
Assembly for reboring odUpl~ng spline housing 

,:f" : • 
. fo'·i:"_ • 

.c,._:
.":.;~>" 

Fixture or Tool No. 

MRo 1578 
MR.3349 

MR.3363 

MRo3507 

MRo3445 
MR.3381 

MR.1627 

1810-T 
1750-T 
182Q-T 
1819-T 
1825-T 
1851-T 
1852-T 
1850-T 

1821-T and 
1823-T and 

1828-T 
1826-T 
1824-T 
211Q-T 

186Q-T 

1830-T 

1900-T 
1901-T 
1902-T 
1912-T 
1911-T 
1905-T 
1906-T 
1907-T 
1908-T 
191Q-T 
1903-T 
1904-T 
1909-T 

5 

Remarks 

See rear ax1e 

See gearbox 
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Drg. No. 

39 
61 
49 

62 
37 
62 
65 
66 
66 
66 
67 

67! 
68 
69 
71 
79 
50 

74 & 75 
51 
52 
76 
77 
72 
80 
49 

LIST OF SPECIAL TOOLS SHo\VN IN MANUAL 

Description 

Gauge for setting lower link ann 
Apparatus for checking concentricity of brake 1inings 
Spanner for adjusting brake shoe eccentrics 
Torsion wrench for 18l0-T 

STEERING 

Extractor for steering whee1 
Extractor for steering ball pin 
Bush for 100ating steering column fixed tube 
Clamp for holding rack and pinion steering gear in vice 
Spanner for steering raok tube cap 
Combination spanner for retaining tube and ring nut 
Spanner for adjusting nut on outer ball pin cup 
Gauge for adjusting track rod length 

REAR AXLE 

Jaoking bracket for rear axle beam 
Spanner for dismant1ing early type axle 
Gauge for positioning axle 
Block for removing torsion bars 
Gauge for oheoking lateral adjustment"ofaxle 
Pliers for fitting or removing brake shoe return spring 
Tool for checking camber and toe-in ofaxle 
Punoh and sooket for flaring brake adjusting camshaft 
Assembly for flaring wheel studs 
Mandrei for reotification of brake drums 
Mandrei and guide block for dismantling and assembling silentblocs 
Fixture for holding link anns during mounting 
Apparatus for checking conoentrioity of brake linings 
Spanner ror adjusting brake shoe eocentrios 

• 

Fixture or Too1 No. 

MR o 3350 

MR.3102 
MR.l561 

MR.3340 

MR03300-110 

MR.3338 
0.1578 

MR.3354 
MR.3445 

MR.3381-2 
0.3335 
0.3336 

2100-T 
2120-T . 
2472-T 

1950-T 
1964-T 

1975-T 
1976-T 
l870-T 

2050-T 

2051-T 
2110-T 
2052-T 

2103-T 
2120-T 

-"-<.sill- --~ ' 

Remarks 

See front ax1e 

See front axle 

See front ax1e 
See front ax1e 



LIST OF SPECIAL TOOLS SHO\YN IN N~NUAL 

Drg. No. Desoription 

SUSPENSION 

81 Funnel for refilling SPICER shock absorbers 
8lA Assembly ror refilling SPICER shook absorbers 

82 

83 
83 

1 
88 
88 
88 

4 
91 
92 
93 
94 

68 

GEAR SELECTOR 

Universal joint spanner 

BRAKES 

Handle ror spanner sooket ror three-way union bolt on master cylinder 
Spanner ror master oylinder inlet union 
Spanner ror removing master cylinder 
Bleed pipe 

ELECTRICAL 

Extractor ror battery terminal 
Screwdriver bit ror removing pole-piece sorew (For use with ratchet) 
MandreI ror packing dynamo rie1d coi1s 
Mandre1 ror paoking starter motor fie1d ooils' 

ADJUSTMENTS 
. -'*' 

Timing instrument ror distr1.butor 
Gauge ror 'oheoking oaste~ angle 
Gauge ror oheoking 1engtMor traok rods 
Steering look gauge 
Gauge ror oheoking whee1 oamber 
Gauge rar oheoking heights und~r hull 
Spanner ror adjustment or heights under hull (square sooket) 
Spanner rar adjy.s~ment or heights }~nder hull (hexagon sooket) 
Spanner ror adjus,tment or rear.b6liY '\he~,ght 

-A.,,/,: 
( -." r-
,', 

Fixture or Tool No. 

MR.1601-4 
MRo160l-2 
MRo160l-l 

MR.1767 
MR.1590 

2430-T 

2l31-T 
2l30-T 
Facum 

2l40-T 

2200-T 

1691-T 

1890-T 
2314-T 
2300-T 
230l-T 
2302-T 
2304-T 

7 

Remarks 

Ideal type 240 x 12 



LIST OF SPECIAL TOOLS SHOWN IN MANUAL 
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Drg. No. Description 

94A Weighing maohine for oheoking weight distribution 
96 Apparatus for oheoking balanoe of wheels 
97 Screen for adjustment of headlamps 

100 

BODY 

Jig for realignment of hull 

We remind you that only tools having a number followed by the symbol 'T' 
are supplied. 

The manual inoludes de-tailed drawings showing how to make tools 
marked 'KR'. 

• 

Fixture or Tool No. 

MR.3396 
MR.1572 

23lO-T 

2600-T 

Remarks 



i. OPERATION 101 REMOVING AND REFITTING OF ENGI~E AND GEI~BOX ASSEMBLY 

t ~~~~==========================================;~=======9== 
l REMOVING ENGlNE AND GEARBOX ASSEMBLY 
~' 

1 

2 

2a 

3 

4 

5 

6 

7 

8 

9 

Drain water from radiator, and meanwhile. 

Remove bonnet, radiator shell, radiator block and radiator orossmember. 

Remove supporting brackets (on 'Big 15' model only). 

Remove battery (using extraotor 2200-T, see Drawing 2, fig.l, for removing cable oonneotors). 
DisconneD~ ignition coil, starter motor and dynamo wires. 

Unco~ple gear control rods (gear tower end only) , c1utch cable (using spanner l675-T for hexagon 
head screws" or spanner 1676-T for twin-flat head screws, see . Drawing 32), speedometer oable from 
gearbox. flexible pipe at petrol pump inlet union, accelerator control rod, starter motor, 

. ignj,tion and carburettor ohokeoontrols. 

Uneouple vertioal pipe from exhaust manifold and remove tie rod between vertioal pipe and engine. 

Unoouple universal drive flanges at gearbqx end. 

Disengage engine and gearbox unit from hull using chain sling MR.3320-20 around water pump body. 
Raise un.it slightly to disengage couplings from gearbox one after the other~ Lift out unit com
pletely.· (See Draw1ng 1). 

Drain engine oi1. 

Place unit in engine stand (similar to stand 2600-T shown on Drawing 2A). 

REFITTING ENGINE AND GEARBOX ASSEMBLY 

' Flat spanners 12 - 14 

Box spanner 14 - 17 

Extraotor 2200-T 
Box spanners 8 - 10 - 14 

Spanner l675-T or 1676-T 
Box spanner 10 
Flat spanners 12 - 14 

Universal joint spanner 17 
Box spanner 12 

F1at spanner 14 

Sling MR.3320-20 

Adjustable spanner 50 

Stand 2500- T 

10 Lift the unit with ehain sling MR.3320-20 as in removal operation. P1aee unit on hu11, engage Sling MR.3320-20 
rear bearer in its housing, plaee volute springs on their braekets, ensure that p1ain washers are 
in position, lower unit oompletely, being careful to engage drive sbaft oouplings with ooupling 
flange bolts. 

11 ON 'LIGHT 15' TYPE. Mount radiator orossmember and bolt front suspension braokets to it. 

lla ON 'BIG 15' TYPE. First fit the crossmember angle pieces to crad1e (thus ensuririg easy tighten
ing of bolts) then, mount radiatororossmember • .. 

Box spanne r 17 

Box spanner 17 

.,,, 



OPERATION 101 (Continued) REMOVING AND REFITTING OF ENGINE AND GEARBOX ASSEMBLY 

10 . ~ . ..... __ .,-_____ -=~,.-----=---=--=:===:===:====-==:===_--====_:===_-====:I--.=-------==-- '., 
12 Fit lock plates and nut~ on coupl1ng bolts and tighten well. 

l~ ADJUST ENGINE SUSPENSION. Rear rubber cushion must be weIl centered in its housing as weIl as 
fitting into it at the correet depth. 

(a) 

(b) 

Centre rear rubber oushlon. - From inside the vehicle remove 4 bolts holding housing and take 
out same. Front end of unit is held in correct position by method of mounting, i.e. ~ 
bioonioal rubber bush on pin. Engine ~an therefore move up and down slight1y round the axis 
of this pin . This permi~s oorrect adjustment of rear rubber oushion in its housing. To 
oentre rubber cushion, loosen lock nuts of volute springs adjusting sorews and turn the 
latter olookwise or antio1ookwise. A tolerance of 2 to 3 ~. above horizontal oentre 1ine 
of opening in ooque is permitted. 

Adjust longitudina1ly. - The positioning of the rear oushion in housing is carried out by 
use of the existing hole in housing. After fitting into plaoe, measure the distanoe between 
the back of housing and faoe of cushion. The distance must be 10 mmo within 2 mm. If 
existing housing does not permit this~ another onemust be fitted.· 

14 Couple vertical exhaust pipe to exhaust manifold using a oopper and asbestos gasket between 
flanges and well tightening the nuts. Mount exhaust pipe tie-rod 'using aspring washer under 
eaoh nut. 

15 MOUNTING AND ADJUSTING CLUTCH CABLE AND BRACKET (See Drawing 3) 

(a) Adjust height of pedal so that distanoe from lowest point of pedal to floor feIt i8 180 mm. 
or, when oarpet is fitted, 175 mm. 

(b) Connect olutoh oable to withdrawal fork lever. 

,>NOTE - To prevent undue stress iri the oab1e end make certain that the olevis end of the with-
. drawal fork lever is parallel to the withdrawal sbaft. If neoessary set the lever to give this 

00"' . ..:1 . i~ion. . ~ - :' ,'\-. 

1. ADJUSTMENT OF CABLE FOR '6-SPRING' CLUTCH - Give a lost motion of 30 mm. on the pedal before 
withdrawai fork oontaots toggles. 

2. ADJUqn4ENT OF CABLE FOR '9-SPRING' CLUTCH (LIGHT TYPE) - Loosen adjusting nut (1) by hand 
until the outer oable rests at both ends at A and B. 
Work olutoh pedal up and down several times to oornpress cab1e sleeve. 
Unsorew adjusting nut (1) one and a balf turns and tighten lock nut (2). 
Adjust the oable by means of adjusting nut (3) brought to bear on trunnion in withdrawa1 
fork lever without pressure. 

Flat spanner 14 

Flat spanner 21 
Crank spanner 14 

Slide gauge 

Universal spanner 17 
F1at spanner 12 - 14 

F1atspanners 14 - 17 
Spanner 1675-T or 1676-T 

, . 

\ 
{ 
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...." , .. _ '----. ---- . 
OPE~\TION 101 (Continued) RE110VING' AND REFITTIN'J OF ENGINE' AND--\r~OX ASSEMBLY . 
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Check that, when dec1utching, the oollar on the fixed guide (4) remains seated on bearing of the 
oable guide flange. 

-Mount speedometer oable. 

17 Mount accelerator control~ starter motor and carburettor choke oontrol, petrol drain pipe, 
igni tion control, ignition c011 wires and flexible petrol pipe. 

18 Couple gear control rods. The gear se1eotor forks to be in neutral position and rods at oorrect 
length for connecting to gearbox levers without moving the latter. 

lS Mount radiator and oonneot hoses. Tighten drain plug. 

20 Mount radiator shell, 

21 Fill radiator with water and engine sump with oil to oorrect level. 

22 Mount battery. 

23 Fit bonnet. 

24 SETTING DISTRIBUTOR (See Drawing 4) 

-
(a) Crank engina slowly until No.l oylinder approaches end of oompression stroke. InsertS': mm. 

(b) 

( 0) 

locating pin into special hole in bell housing (left side) • . Then turn orankshaft slowly 
until pin falls in reoess on flywheel. The engine is now set at 80 advance. 

Remove distributor cap and push distributor shaft into distributor bush. Rotate spind1e 
slowly in order to engage distributor drive dogs . 

Fit timing instrument 1691-T with its indioator lamp, the lead of whioh conneots with oon
denser tennina.1 by means of a crocodile clip. Leave locating pin in position and turn body 
of distributor in order to bring rotor opposite segment for No.l plug. Tur~ body of distri
butor until contacts break when indioator larnT) will light. TIIIS FIRST ADJUSTMENT CORRF.SPONDS 
TO 80 ADVANCE ON FLYWHEEL. • 

(d) Withnrmal qua1ity petrol the advance should be set to 12°. In order to obtain this alter
native setting, note position of timing instrument needle, and then without moving rotor, 
turn di~tributor body antiolookwise i ' order to inorease· ~nq.~ by 4°0 Look distributor in 

(e);:::d;: 1 . (T::ni:::::t is' t:<;::~h::;~e~r~~~:utor rotora~ .~.p. . . .,?f:.' ....... 3,._; .,;~ 
k . connet~ '"' . ~ . üt:~eads f't t~:ng,.~~~2~ . , . , _~ ;-/,c4_ -~L~ '~,:'~J 

Box spanner 10 

Flat spanners 12 

Flat spanner 17 
Box spanner 12 

Box spanner 17 

Box spanner 12 

Flat spanner.'A 

" f \. 

i • 

. 1 

6 mmo dia. p~ 

-, 
, --

" '~ :!\ 
Timing inst~,l;Dleht ·16~).-lf t 
Box spanner 10 . r ' .. 

F1at spanner 10\..l}-.,{ , I ' .. _ :' 
u ,. . , 

~ ~ . ~1. 

-4k. 

j i " 
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Start engina and let it idle (500 I.P.M. approxo) for 15 minutas. 

~~' ,: -~hila engina is hot, tightan oylindar head nuts to 36017 foot pounds tension (see Drawing 5), 
-', .using torsion wranoh 2470-T. 

~ 'T27 Adjust tappat s to : 
0.15 mm. (0.006") olearanoe inlet 
0.20 mm. (0.008") olearanoe exhaust 

do this, prooeed as follows : 

Run angine until it is hot, remove valve cover and unscrew sparking plugs until there is no 
oompression. 

.. , 
Ro~ate orankshaft slow1y with starting handle until exhaust valve of No.4 oylinder (whioh is 
the ],.e.st valve at rear of engine} opens. Continue turning slowly until valve just oloses. 

t,

al es 1 and 2 are now in position for adjustment. 

H ing done this rotate crankshaft slowly half a turn watohing No.4 valve until it is just 
, osed. No. 5 and No.6 valves are now ready for adjustment. 

! 
> 

Another half turn of the starting handle will now olose No.l valve and allows No.7 and NOo8 
be adjusted. 

further half türn will olose No.5 valve positioning No.3 and No.4 valvas for adjustment. 

, llowing diagram shows the positions of valves. (Ex. for Exhaust, In. for Inlet). 

I i , i i 
Front of 1 2 3 4 5 6 7 8 Rear of 

engine Ex. In. In. Ex. Ex. In. I11. Ex. engine , , I I I \ , 
" , 

" 

p -,thod 01' adjusting tappets while the angina is running. 

Torsion wranoh 247o-T 
Soo kat and 17 

Set of fealer gauges 

'" 

. ~ ~.' 

--~ 

- ~ .' ..... , .. -' 

~k\':~ 
' ,:,.,~ 

': ,~ 

, 
~ 
I 
! 

I 
J 

"' 1 
.:;~J 
' :, ',t{ 
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q:PERATION 102 REMOVING AND REFITTING ENGlNE ACCESS<R JE S (ENGINE REMOVED). 

k ===~======================================================~==============~ g 

~ 
( 

1 

2 

3 

4 

5 

REMOVING ENGINE ACCESSORIES (Engine removed) 

Plaoe engina and gearbox unit on stand 2500-T (See Drawing 2A). 

Remove dynamo and belt, s~~rter motor, distributor, petrol pump, carburettor by use of spanner 
162o-T (See Drawing 21), sparking plugs by use of spanner 1601-T (See Drawing 2, fig. 2), r~~ 
engine bearer, and br.eather pipe. 

Uncouple gearbox and bell housing assembly from engin~ using spanner. 1675-T or 1676-T (See 
Drawing 32). 

Remove bell housing dust cover. 

Uncouple clutch from flyWheel. 

REFITTING OF ENGINE ACCESSORIES. (Engille removed) 

6 REFITTING CLUTCH 

(a)Ensure that flywheel and clutch pressure plate faces are clean. 

(b) Couple clutch assembly to flywheel, using a rnandrel or rnainshaft to centralise clutch 
plate with mainshaft ballrace. While ti ghtening, make sure that mandreI slides freely 
ensuring correct alignment. Tighten clutch-holding bolts to a tension of 2 mkg plus 0.250, 
minus 0 mkg (14.5 foot pounds, plus 1.81, minus 0 foot pounds), with spring washers 
under heads. Remove mandrel. 

7 COUPLING GEARBOX 

(a) Fit dowel pins with circlips into sockets in cylinder blook. Grea~~lines of clutch 
oentre plate (with grease type. Mobilgrease No. 5). Cheok that the' catiiilla-!,:t and rel ay shaft 
ooupling dog is a slide fit with olearanoe not exceeding 0.15 mm. If cleat-~f 'is in .. 
exoess of this fit a new coupling dog. If unable to fit a new part olose tip. the flanks 
of the coupling by slight pressure in a vioe taking care not to crack the part. Fit the 
loose coupling to the gearbox rel~y shaft. Before pushing gearbox rully home, ensure that 
relay sbaft coupling is in alignment with camshaft end. The easiest way to do this is to 
position both tongue and groove vertically. Position flywheel closing plate ~etween 
cylinder block and bellhous~ngflanges and then push gearbox fully horne. Fit bolts and 
tighten to a tension of 2 mkg. t 

" 

. :. '~ .. . \.' 

'."{", 

.. 

Stand 2500,,;,T. 

Flat spanner 17 or 
Spanner l620-T 
Plug spe.nner 1601-T 
Box spanners 10 - 14 - 17 

Spanner 1675-T or 1676-T 
Box spanner 17 
F1at spanner 17 

Flat spanner 14 

Brace spanner 14 

,; , 

MandreI 17 mm. dia. for 
ba11race and 21. 5 mm. dia. 
for plate. 

Spanner 1675-T or 1676-T i' 

... 
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OPERATION 102 (Continued) REMOVING AND REFITTING ENGlNE ACCESSORIES (ENGlNE REMOVED) 

• 

(14.5 foot pounds) using spanner l675-T for hexagon head bolts, or~panner l67~T for twin
flat head bolts (See Drawing 32). 

(b) Turn set Born (5) stopping clutch withdrawal fork in order to a110w play (a) of 1.25 to 
1.75 mm. between faoes of thrust washer and togg1es. Tighten locknut (6). 

(0) Set gear look withdrawa1 fork (8) on guide bra~kat (7) in order to give clearanoe (b) of 
1 to 2 mm. between head of plunger and faoe of forke 

(d) Fit dust oover to bel1housing. 

8 MOUNTING DISTRlBUTOR 

9 

10 

11 

12 

13 

14 

Carry out ignition timing after refitting engine (See Operation "101, para. 24). 

Fit spark p1ugs (use spanner 160l-T, see Drawing 2, figo 2). 

Fit oarburettor (see Operation 109, parao 3). Fit air intake si1enoer. 

Fit dynamo and belt. Adjust belt tension. 

Fit starter motor. 

Fit petrol pump using oork gasket between f1anges. Fit petrol pipe from pump to oarburettor 
using fibre washer both sides of banjo union. 

Fit rear engine oushion, tighten two set sorns thoroughly, turn back iook tabs again a flat on 
sorn heads. 

Flat spanner 14 

Box spanner 10 

Flat spanner 14 

Plug spanner l60l-T 

Flat and box spanners 10 
Spanner l620-T or flat 

spanner 17 

Universal joint spanner. 
Sooket 17 

Universal joint spanner. 
Sookets 14 - 17 

Flat spanner 14 

Universal joint spanner 17 
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WHEN MAJOR REPAIRS ARE NECESSARY IT 18 RECO~iENDED TO REPLACE THE ENGINE WITH A NEW ASSEMBLY 
8UPPLIED AS A SERVICE UNIT. 

DISMANTLING OF ENGINE (See Drawings 7 and 8) 

1 P1aoe engine on a 10w stand. about 50 om. (20 ins.) high. 

2 Remove in1et and exhaust manifo1ds (the two centre nuts with spanner 1625-T). oi1 breather, right 
and 1eft volute spring braokets, valve cover, water pump (first unooup1e pump body (9) in order 
to be ab1e to reach two main fixing bolts in cover). Remove set sorew holding 011 pump. and 
supp1y pipe to rooker shaft. 

3 Lay engina over. plug side down. 

4 Remove oil sump. timing oover, and oylinder head. Remove push rods, tappet oups, and oi1 pump. 

5 Straighten out lookplate tabs on connecting rod bo1ts. on main bearing nuts. and on timing wheel 
nuts. 

6 Plaoe a wood block'between orankoase and web of orankshaft to prevent the latter from turnine. 
Remove timing wheel nuts (using spanner l667-T). Remove ohain and both whee1s together in one 
operation (using sorewdriver or small lever.) 

Brace spanner 10 - 12 - 14 
16 - 17 

Spanner 1625-T 

Flat spanners 16 - 17 - 26 
Brace spanner with sookets 

12 - 17 

Spanner 1667-T 
Flat spanner 37 or 

adjustable spanner 

7 Mark each connecting rod and its oap. Remove f1ywheel. oonnecting rod oaps and main bearing caps. Braoe spanner 12 - 14 - 17 
Remove orankshaft. 
When engine is equipped with a heavy f1ywhee1, remove f1ywhee1 and orankshaft as one assembly. Braoe spanner 14 
Then separate flywheel from orankshaft. 

8 Remove conneoting rods and pistons from barrels. Remove barrels from cylinder blook with the aid 
of a sorewdriver. 

9 Unbolt camshaft thrust plate (10) in order to remove same. 

10 Remove right and 1eft corner brackets. 

11 DISMANTLING OF CYLINOER BLOCK 

(a) Remove distributor bush. chain lubricator. reur hoist plate. upper half of oil baffle (11). 
two plugs in oil duot. and vlater drain plug. 

• 

Brace spanner 12 

Brace spanner 17 

Brace spanner 12 - 14 - 16 
17 

Box spanne r 23 
1,;..._ J _ 



OPERATION 103 (Continoo d) DISMANTLING AND ASSEMBLING CF ENGINE . 
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16 
(b) Remove cyEnder head studs and dowel (using stud extractor 2410-T, see Drawing 2, fig. 3). 

11a RBMOVING PISTONS FROM CONNECTING RODS 

Ca) Remove gudgeon pin circlips. If the pistons are to be used again, 'gudgeon pin must be 
extraoted after warming assembly to 13. temperature of approximately BOoC. (140oF.) other
wise damage may result tö piston. To warm assembly dip piston in oil bath at the above 
temperature or warm it in an oven. . 

(b) Keep eaoh gudgeon pin to its partioular pistons as they have been weighed and paired. Use 
a shouldered mandrel to remove connecting rod small end bushes. 

12 DISMANTLING CYLINDER HEAD 

(13.) Remove valves using spring compressor 1611-T (see Drawing 2, fig.4). Plaoe 13. wood blook 
15 mm. thiok beneath valve heads in order to stop valve from going down when compressing 
spring. 

(b) Remove rooker and rooker shaft assembly. 

(0) Remove studs holding rocker shaft assembly, also those holding inlet and exhaust manifolds 
(using stud extractor, 2410-T, see Drawing 2, fig.3). 

(d) Remove valve guides using mandrel MR.IB20 (see Drawing 9). 

(e) Remove rocker arms and brackets (12) from rocker shaft. Remove two expanding washers (13) 
from ends of shaft by piercing each with 13. sharp punch and levering out. New expanding 
washers must be fitted after each dismantling. 01d onas must not be used again. 

13 DISMANTLING OF OlL PUMP (See Drawing 10) • ... ... 
(13.) Re~ve oi1 pump gauzes (14). 

(b) Remove base. cf pump (15) and idler pinion (16). 

(c) Drive out both pins (17) holding drive sbaft pinion to pump. Remove sbaft (18) from pump 
body, then move fixed pinion (19) on drivin~ shaft along to remove the two halves of lock 
ring (20). Then remove pinion woodruff key. 

Stud extrac~n~ 2410-T 

Mandrel: 
smal1 dia. 20 length 20 
large dia. 23 length 130. 

Compressor 1611-T 

Brace spanner 12 
Box spanner 12 

Stud extractor 2410-T 

MandreI MR.IB20 

Pin punoh B mm. 

Box spanner 12 

Box spanner 1.0 

Punch 3 mm. 
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OPEIU.'l'ION 103 (Continued) DISYANTLING ~U~ ASSEMBLING OF ENGINE 

.\ 

(d) Remove pump body tubular support (21), drive out spindie (22) of idler pinion. Remove 
plug (23), spring (24), and steel ball (25) of release valve. 

Ce) Remove bush (33) of tubular support u .. i~ 1n~drel, support being olamped in vioe without 
ll"1duG pressure. 

DISMANTLING OF WATER PUMP (See Drawing 11) 

(a) Rernove fan and pulley (vrhich comes off ealily by t~pinS end 01' ahaft with mallet), and 
also remove key. Remove slotted ring nut (26) holdi1'\& ball race using spanner 1976-T (see 
Drawing 11). Push shaft out half way using press or mallet, remove two half lock rings (27) 
of ·bal1race (28). Remove sbaft complete1y. 

(b) Remove gland nut (29), gland (30), and packing (31). Remove bronze bush (32) with the aid 
01' a shouldered mandrei. 

(0) Remove impeller from shaft by drifting out pin. (This operation does not apply to later 
assemblies as these have the impeller shrunk on- the sbaft to form one unit. In this oase 
if either part is faulty the assembly must be changed for a new one). 

Clean 0.11 parts. 

ASSEv.BLING OF ENGlNE 

ASSE'IiiBLING ROCKER SHAFT 

(a) Clean inside 01' shaft with ciroular wire brush and make sure that oil holes are clear, as 
weIl as those in rockers. 

I (b), Coat seatingof expanding washers (13) wi tn Hermetioa1, fit and flatten them, with hanuner 
and punoh, to seal them. 

( c) After having lubricated rocker shaft, fit braokets, rocker anns, springs, and washers in 
sequenoe given overleaf • . Fit this assembly with keyway at rear of engine. (Braoket with 
oil~~y is also at the rear). The oil holes of the shaft are always downwards. Braokets are 
fitted with slots on spark plug side of engine. 

'Commence assembling shart at front end • 

• 

Flat spanner 14 
Box spanne~s 14 - 23 

Mandrei 15 x 250 

Box spanner 10 
Spanner 1976- T 

Mandrei 15 x 22 x 150 mm. 

Pin punch 4 dia. 

Wire brush 

. / . 
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1. One end braoket not bored. 18. One distance pieoe, 18.5 mm. 
2. One washer, 1 mm. thiok. 19. One rooker arm, right hand. 
3. One rocker arm, right hand. 20. One washer, 1 mm. thick. 
4. One washer, 1 mm. thick. 21. One spring. 
5. One spring. 22. One washer, 1 mm. thiok. 
6. One washer, 1 mm. thick. 23. One rocker arm, left hand. 
7. One rooker arm, 1eft hand. 24. One washer. 3.5 mm. thiok. 
8. One washer, 3.5 mm. thick. 25. One braoket. 
9. One braoket. 26. One washer~ 3.5 mm. thick. 

10. One washer, 3.5 mm. thick. 27. One rocker arm, right hand. 
11. One rooker arm, right hand. 28. One washer, 1 mm. thick. 
12. One washer, 1 mm. thick. 29. One spring. 
13. One spring. 30. One washer, 1 mm. thiok. 
14. One washer, 1 mm. thick. 31. One rocker arm, 1eft hand. 
15. One rocker arm, left hand. 32. One washer. 1 mm. thick. 

33. Olle bracket, bored in centre for oil. 16. One distance pieoe, 18.5 mm. 
17. One bracket. 

17 ASSEMBLING CYLINDER HEAD (See Drawing 9) 

(a) Fit valve guideswith too1 MR.1620 whioh limits upperpart of guide to 19 mm. height 
measured from vu1ve spring base. Fit conioal end towards combustion chamber. 

(b) Ream guides to 9 mm. plus 0, 015, minus 0 mm. ~ for both in1et and exhaust. using an adjus
table reamer. If a gauge to these limits i5 not available, oheck bore wj,th va1ve stem. 
Excessive p1ay may oause heavy oi1 consumption • 

( c) 
. ' 

o 
Reotify valve seats with 120 grinding whee1. The width of valve seat must be between 0.9 
and 1.5 mm. In the event of the seat being wider, use 1500 grinding whee1 or outter to 
remove upper part of seat, and a 600 grinding whee1 or cutter to remove the 10wer portion. 

Cd) Refaoe valves (using reotifying tool suchas B1aok and Decker) , 

(e) Grind valves (using valve grinder 1615-T whioh can be operated by hand or driven by a 
popta~le eleotrio tool. 

(r>J.' :~. m."·ULLY CLEAN CYLINDER HEAD TO ENSURE TRERE ARE NO 'l'RACES OF amRY P<7ifDER IN VALVE 
.' . 'ORTS, ETC. 

/ ,-' (>' .>-
ift}~~~~.~.:., .' 

'",~\ .. ,. ' 

Mandre1 MR.162Q-1 
Gauge MR o 1620-2 

Adjustab1e reamer 9 mm. 

Vibro Antrio Too1 and 
grinding whee1s of 

40 rnm. dia. 1200 angle 
40 mm. dia. 1500 angle 
40 mm. dia. 600 angle 

Va1ve reotifier. 

Va1ve grinder and suction 
oup l6l5-T 

E1ectrio grinder 

: .~ 



OPERA.TION 103 (Continued) DISMANTLING AND ASSEMBLING OF ENGIN~ 

(g) Rep1aoe valve seat insert (only in the event of the same being broken or burnt). 

To do this, heat seat AT ONE POINT ONLY with blow pipe with a 350 jet until metal begins to 
melt. Allow to 0001 for approximately three minutes. then remove seat with sorewdriver 
(bent if neoessary). 

(h) Fit new valve seat insert. 

Ensure that seat is olean and remove any rough edges. Dip seat for 15 minutes in liquid Mandre1 MR.3098-B 
ni trogen. Do not touch liquid with fingers. Plaoe seat in position wi th the aid of mandre1 
MR.30~8-B. Refaoe valve seat in all oases. 

(i) Fit rocker sbart and in1et and exhaust manifold studs to oylinder head (using stud extraotor Stud extraotor 2410-T 
2410-T, see Drawing 2, fig.3) 

(j) Cheok valve springs (see Drawing 12) 

Use spring testing apparatus 2420-T. The lengths of the springs under given loads must be 
as follows : 

INNER SPRING 

Load 

Nil 

9.7 Kg. plus 0.5. minus 0 Kg. 
or 

21i lbs. plus 1, minus 0 Ibs. 

16 Kg. plus or minus 0.75 [g. 
or 

3~ Ibs. plus or minus l~ lbs. 

l.ength 

43 mm. 

32.8 mm. 

27 mm. 

OUTER SPRING 

Load 

Nil 

14.6 Kg. plus or minus 1 Kg. 
or 

32 lbs. plus or minus 1 Ib. 

29.5 Kg. plus or minus 2 Kg. 
or 

65 lbs. plus or minus 4i lbs. 

Length 

46.5 mm. 

37 mm. 

29 mm. 

Spring testing apparatus 
2420-T with standard 
springs 2421-T or 
2422-T 

(k) Mount rooker sbaft on oylinder head, fitting a paper gaslcet under eaoh rooker shaft braoket. Box spanner 14 
Tighten nuts to a tension of 1.2 mkg. (8.7 foot pounds). Turn baok tabs of look plates on 
to nuts. 

• 

19 



OPER1\TION 103 (Continued) DISMANTLING AND ASSEMBLING OF !;NGINE 

(}) Place valves in oylinder head, having first oiled .valve stems und seats. When fitting 
cotters make sure they are weIl in position. 

Compressor 1611- T 

(m) Reset spark plug housings (only in the event of oil leaking in the reoess). Use tool 1604-T Tool1604-T 
(see Drawing 12A). 

18 ASSEMBLING OF OlL PUMP (See Drawing 10) 

(a) Fit bush (33) into tubular support (21) with the aid of a sorew press. 

(b) With the aid of a sorew press fit idler pinion spind1e (22). Plaoe id1er pinion (16) in 
position and ensure that it revolves freely. Offer fixed pinion (19) in its housing •. Plaoe 
a straight edge aoross faoes of housing and measure with feeler gauges the distanoe between 
pinion faoe and straight edge. This olearanoe must not exoeed 0.05 ~n. Remove fixed 
pinion (19). 

(0) Fit fixed pinion key on shaft (18). Slide fixed pinion on to shaft past half-ring groove. 
Fit two half-rings (20) and then slide pinion back over and on to half-rings. Engage ahaft 
in pump body, fit tubular support (21)s tighten nut of looking bolt to a tension of 2.5 mkg. 
(18 foot pounds), and split pin the nut. 

(d) Fit driving pinion (34) on shaft and press in pins (17). Make sure shaft rotates freely and 
that end p1ay does not exoeed 0.5 mm. Splay ends of pins with a hammer. 

Straight edge 
Set of feeler gauges 

Box spanner 14 

( e) Plaoe beueen pump body faoe and oblong plate (35) A PAPER GASIUT S!'l.li1:E SIL\PE :\S BOlJY FACE und 80x. spanner 12 
between this plate and base of pump (15) A GASKET OF.IDENTICAL PATTErn? TO PLATE (35), 
Tighten lower plate sorews to a tension of 103 mkg. (9~'i foot pounds), Use spring washers 
under heads of h':lxagon bolts. Spread metal of base into sorewdriver siot on the countersunk 
head scr.~ to look it. 

(f) Plaoe at inlet orifioe s cork gasket, top piece, two brackets; upper and l~ver filters, and Box spanner 12 
distancepieoe. Tighten nut to a tension of L3 mkg. (9-j foot pOllnds) and seoure with 
split pin. 

(g). Fit steel ball (25), spring (24), and adjusting plug (23). 

(h) Bench test the pump with oil heatedto 600 C. plus 59 minus OoC. (I40
0
F. plus 9 9 minus OOF.) 

Screw inplug in order to obtain apressure of 2.5 198./sq. cm.{iE)' at 1000 r,p.m. with a 
2.80 Jml. jet. Tighten look nutand turn back tabof look plate on to a flat of the nut. 
(If no test benoh i8 available test with the simplified assembly MR.1811 described on 
Drawing 13). 
(i[) '(S6i .1ba./.q.in.) 

AS8emb1y MR.1811 
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19 ASSE;'fiBLING OF WATER PUMP (See Drawing 11) 

(a) 

(b) 

(0 ) 

( d) 

Fit empeller to shaft, drill hole for pin keeping to the measurement of 131 rnm. 90S shown on 
Drawing 11. Fit pin and splay both ends. Fit bush (32) in pump pody with the aid of a 
press or shouldered mandrei. (The operation of fitting impeller is on1y necessary when the 
u.ssembly is made by pinnb.g, see Operation He). 

Ream bush (see Drawing 14). To ensure conoentrioity and alignment of reaming of bush with 
ballraae housing, IT IS NECESSARY TO USE ASSEMBLY l635-T whioh guides reamer 1636-T during 
the operation. 

Cut faoe of bush an 'impeiler' side. To prevent impeller ahaft se1z1ng in its bush. IT IS 
NECESSARYTO FACE OFF THIS RUSH so that the impeller does not bear against it. Therefore 
EUSUaE THAT THERE IS A D1STAiICE OF 19.7 mmo, PLUS OR MINUS 0.3 MM., BETWEEN FACE OF BUSH AND 
WATER PUMP BODY FUNGE. Cheok machining with gauge l639-T. This operation is oarried out 
by using cutter 1638-T fitted to a workshop driller WITR A SPEED BET'NEEN 800 AND 1000 R.P.M. 
NOTE; It is reoommended not to use lower speeds in order to avoid an uneven surfaoe. 

Plaoe paoking on a mandrei or on pump sbart to push it into bush without deforming or 
damaging it. Plaoe gland (30) into position and sorew on gland nut (29) by hand, taking 
aare not to orush paoking. Engage shaft, first greased (with Mobilgrease 6), into bush (32) 
REI.>iOVE ROUGH EDGES \"IHleH CAN BE C!\USED BY SHARP CORNER OF SIUFT. Plaoe on sbaft -both HALVES 
OF LOCK RING (27) (THE GREASE KEEPS TrtEM STUCK I~TO GROOVE), and retaining washer (36). 
Push shaft fully into position. Fit ballraoe (paoked with Mobilgrease 5) . Fit and tighten 
slotted ring nut (26) of ballraoe to 90 tension of 3 mkg, (21~ foot poundsL wi th the aid of 
spanner 1976-T. Seoure nut with split pin. Plaoe key in sbaft keyway, mount pu1ley, fit and 
tighten nut to 90 tension of 4 mkg. (29 foot pounds). and seoure nut withsplit pin. 

21 

MandreI 15 ' x 22 x 150 DUn. 

Assembly 1635-T 
Reamer 1636- T 

Gauge 1639-T 
Cutter 1638-T 
Cutter holder l637-T 

Spanner 1976-T 

Tighten gland nut (29) to a tension of 2 mkg. (14! foot pounds) Approx •• screw in looking F1at spanner 10 

( e) 

sorew so that end rests lightlyon bottom of a slot in the gland nut. Tighten nut of loc~ 
sorew to 90 tension of 005 mkg. (S! foot pounds). 

MOUNT FAN (early type with two rubber washers, see Drawing 11). Plaoe against water pump 
pulley, one on each sorew hole, the four distance pieoes (41), steel washer (37), rubber 
washer (38), fan (WITH CONCAVE SECTIONS OF BLADES TOWARD REAR OF ENGINE), another rubber 
washer (38), and lock plate with four tabs (39) •. Fit apd -tighten set screws to 90 tension of 
1. 5 mkg. (loi foot pounds) approx. Ensure that ~teel washer (37) is not pinohed between 
shoulders of set sorews and distanoe pieoes (41) which oase woui'l:Loause ~, ley in fan mounting 
and set up abnormal noises. 
To ensure easy assembling:-

Box spanner 10 
Studs MRo3400 
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Screw in two studs MR.3400 into pulley diametrioally opposite one another. Mount parts on studs 
as previously explained. 
Sorew in two set scraNS (56). 
Remove two studs MR.34QO and replace with the other two fan set screws (56). 
Turn back tabs of look washer (39) one on each sorew head flat. 

(f) MOUNT FAl~ (later type without rubber washers and with 9 nun. thick distance pieces between. Box spanner 10 
fan and pulley faoe. (See Drawing 11 9 present type from 1945). Plaoe between pulley face~nd 
fan blades (CONCAVE SIDE TONARDS REAR OF ENGINE), four distance pieoes (40). Plaoe on fan 
face lock plate with four tabs (39), fit and tighten set screws to a tensionof approximatel 
1.5 mkg. (lai foot pounds). Turn back look tabs one against eaoh set screw head flat. 

20 CHANGING STARTER GEAR RING 

(a) Remove gear ring from fl~vheel using a punoh or drift with hammer. 

NOTICE: Starter gear rings are tempered in two different ways. 
Firstly:- Cyanide tempered. In this oase the starter ring has no marking and can be fitted to 
the flywheel in any position with chamfered teeth faoing engine. 
Seoondly:- Tempered by double duro. In this oase the ring bears a punoh mark and it M~ST BE 
ASSEß~BLED WITR THIS iL\RK IN ALIGNMENT WITH TIm OFF-SET FL~:{HEEL BOLT HOLE. 

(b) Fit gear ring to flywheel. 
Heat the starter ring with a blow pipe fitted with a 600 to 1000 jet. Heat inner part of 
ring only, moving pipe oonstantly round the inside 8f the ring to obtain an even expansion. 
Stop heating when ring reaohes a temperature of 200 to 2500 C. (3920 to 482 0 Fo). (Its 
colour is then straw yellow). Ensure flywheel is olean, offer up starter ring squarely to 
flywheel and fit quiokly (oheok position of punoh mark if there is one). 

PRE~\RATION OF PARTS FOR REALIGNMENT OF CRAl~KSHAFT AND BEARINGS 
Any work on crankshaft, conneoting rods, and bearings must be undertaken ONLY \YHEN EQUIPMr~T 
AND SPECIAL TOOLS for this class of work (maximum and minimum gauges for connecting rods 
and bearings, aligning rod, boring bar for bearings) are available. 

Failing this, it i5 preferable to exchange the entire assembly, i.e o crankshaft with connec
ting rods mounted and bearings_justed, OR BETTER STILL, EXCHANGE ENTIRE ENGINE. 

Play of bearings and conneoting rods has been carefully oheoked during manufacture. IT 
SHOULD NOT BE INTERFERED WITR UNDER AN! CIRCUMSTANCES. The white metal used (lead oon
taining 8 to 10% of tin),' requires play which may seem oonsiderable but which is, neverthe
less, indispensable. 

Punoh or drift 

Blow pipe 

. . 



OPERATION 103 (Continued) DISMANTLING Al1D ASSEMBLING OF ENGINE 

Diametral play of crankshaft main bearing - 0.041 to OoÖ81 mm. 
Diametral play of connecting ~d big end bearings = 0.044 to 0.061 mm. 

Do not fit new or reconditioned connecting rods without making sure that main bearing caps 
are in perfeet condition. If bearing caps have been filed care1~ssly, standard assemb1y 
cannot be fitted. If bearing caps have to be recondit1oned, proceed as follows:-

21 Cheok hearing caps on a surfaoe plate. and if neoessary. refaoe with a file, or better sti1l 9 wi1h Gauge 2440-T 
a maohine outter. Fit caps (without bearings) to orankcase and tighten nuts to a tension of 
7 mkg . (5~ foot pounds) , With gauge (2440-T) measure diameter ta ' (see Drawing 14A). 
Make sure that diameter 'al. measured at one end of bearing oap. is the same as diameter 'b'. 
measured at the other end. If the dimensions are not the same. the bearing cap faces are not 
parallel with the crankshaft axis and they must be rectified with a file. or better still. a 
outter. The difference between diameters 'a' and 'b' must not exceed 0.01 mm. 
With the reotification carried out, measure again diameter 'a'. The difference between this 
diameter tal and the original diameter of 58.01 mmo, plus 0.025, minus 0 mm •• represents the 
thickness of shims 'e' to be placed between bearing caps and crankoase (see Drawing l4A). 
Shims must be made with great care. Their faces must be parallel within 0.01 mm. Fit once Gauge 2440-T 
more the hearing oaps (without bearings) to crankoase, this time ,üth shims in position. tighten 
nuts to a tension of 7 mkg. (50~ foot pounds). Measure again diameter 'at which must be 58.01 ~ 
Plus 00025. minus 0 IlIIn. Ir necessary touch up s.hims to gi ve this dimension. 
This method, though seemingly slow. is strongly advocated and will ensure fitting of standard 
assembly. IT IS AGAIN POINTED OUT THAT TIIE TüLERANCE OF THIS ASSEMBLY HAS BEEN CAREFULLY 
CHECKED. ru~D SHOULD, IF AT ALL POSSIBLE, NOT BE INTERFERED WITH. 

IMPORTANT NOTE Two types of oil baffle halves have been used suooessfully. 
1. Baffle half with oil return groove. 
2. Baffle half with insert. 
The insert type replaoes the grooved type without alteration. It is advisable to use the insert 
type in all oases. In the near future only the insert type will be sold at our Spare Parts 
Department • 

21-1 PREPARING AND FITTING OlL BAFFLES (Grooved Type) 
n.1PORTA,1~T: Oil proofing can only be assured if the oil bafne bore is concentric with the axis of 
crankshaft and if the olearanoa between crankshaft and baffle is within the tolerance specified 
by our Teohnioal Department. 
Under no circumstances must part of the orankshaft oorresponding in position to the oil baffle 
be raduced in diameter. The original size must always be maintained. Since the oil baff1e has 
a set bore size. it has bean possible to provide a reamer corresponding to the bore diameter of 
50 mm •• plus 0.01, minus 0 mm • 

.. 



24 OPEaATION 103 (Continued) DISMANTLING AND ASSD1i3LING Ei~GrNE 

THE OlL BAFFLE HALVES lJruST BE REPLACfD A.T EACH OVr:RHA.u~ OR REPLACEMENT OF TEE CRA:TICSHAFT. T:-iE 
OlL BAFFLES SUPPLIED BY OUR SPfcRE PARTS DEPARTMj~NT l!UST BE REAMED AFTER FITTING. 
The reaming must be d~ne on1y after fitting of crankshaft bearings. 

(a) Mount the oi1 baff1e ha1ves (11 and 42) (see Drawing 7) with the cork gasket. Tighten 
screws, which must be done a1ternate1y and gradua1ly from screw to screw, to a tension of 
1.3 mkg. (9~ foot pounds) and turn back lock tabs against a flat of each set screw head. 
The centre set screw llOlding oil bafne to bearing cap, must be coated with 'Hermetical'. 

(b) P1ace guides of apparatus l665-T (see Drawing 15) in bearings, fit a paper gasket between 
halves of oi1 baff1e, tighten bearing caps, and ream oi1 baffle. Remove bearing caps, 
guides, and bearings. 

21-2 PREPARIlfG AND FITTING OlL BAFFLES (with oil-proof inserts). 
In this case tlie oi1 proofing material must be replaced at eaoh overhaul or crankshaft rep1ace
ment. To fit inserts to oil bafne ha1 ves prooeed as follows : .. 

(a) Place oi1 baffle ha1ves into stand MR.3505 (see Drawing l5A, fig.l). 

(b) Fit inserts into grooves with an equal amount protruding from each side. 

(c) With the aid of a press and mandreI MR.35C5-1 (see Drawing 15A, f~g .. 3) press the inserts 
into grooves. 

To ensure oil-seaUng between hafne halves when fitting, it is neoessary for the insert ends to 
stand proud of the baffles by 0.5 mm. To do this p1ace on joint surface and ~gainst back of 
insert, a strip of metal 0.5 mm. thick (fig.2) and out insert parallel to this strip of meta1 
~Lth a sharp blade (such as a razor) to obtain a clean edge. 

(d) Remove oi1 baffle ha1vesfrom stand MR.3505. 

(e) Fit the oi1 baff1e halves (11 and 42) to the crankcase and bearing cap as described in 
paragraph 21-1a. 

22 FIT CONNECTING ROD BUSHES 
,fit bushes using a press. Using an adjustab1e reamer of 20 mm., ream bushes. If no gauge i8 
'avai1able to check maximum and minimum dimensions: use a new gudgeon pin as a check on reaming. 
We advise,'however, against this method of gauging the bush. The bore size is 20 rom., plus 
0.015, minus 0.020 rom. and this can on1y be obtained with aprecision tool. 

Box spanner 12 

Box spanner 17 
Apparatus 1665-T 

Stand MR.3505 

Mandre1 MR.3505-1 

ReamcC" 20 dia. 
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OPERATION 103 (Continued) DISMANTLING AND ASSEr~BLIUG OF ENGIi.~E 

22A FIT GUDGEON PIN TO PISTON 

23 

24 

The gudgeon pin and the reaming of the piston bosses are slightly tapered, therefore the direc
tion of fitting pin must be observed o The piston boss with the larger bore i8 marked and the 
large end of the gudgeonpin likewise. When parts are assembled marks must ooinoide , 

FIT PISTONS TO CONNECTING RODS 
(a) lleat pistons to an approximate temperature of 60°C. (1400 F.) (either by dipping them in an Tool MR ,lSlO 

oil bath or plaoing them in an oven) . In order to fit them by hand, oil the gudgeon pins. 
DO :WT MIX GUDGEON PINS SINCE THEY ARE 'WEIGRED AND PAIRED WITR PISTONS. Fit circlips \lsing 
tool ~R.ISIO and ensure that they are weIl seated in their grooves (see Drawing lS). 

(b) Cheok alignment of 00nnecting rods and pistons using surface plate 2480-T with mandrei 
248l-T. 

FIT CmmECTING RODS TO CRAlfKSHAFT 
Oil surfaoes, USIim AN OlL CAN (oil s,'ft\"la.r"' to Mobiloil BB). Do not use a brush which may 
oontain foreign matter and have loose bristles. 
Fit connecting rods so that split , skirt of piston is to the left side, THAT IS TO SAY; eAMSHAFT 
SIDE. FIT THE NUT LO~KnG PUTES ON CONNECTING ROD BOLTS IN A MANNER PREV'ENTING ANTI-CLOCIOYOSE 
ROTATION (see Drawing 17) c Tighten nuts to a tension of 3 mkg, plus 1, minus 0 mkg.( 21~ foot 
pounds, plus 7t, minus 0 foot 'pounds). Turn back round part of lock tab against a flat of the 
nut. 

Surfaoe plate 248Q-T 
Mandrel 248l-T 

Torsion wrenoh 2470-T 
with sooket 14 

24A FIT CAMSHAFT 

25 

Fit oamshaft to oylinder blook having first oiled bearing surfaoes. Fit thrust plate (la) and Box spanner 14 
tighten sorews to a tension of 1 mkg. (7i foot pounds) 0 Turn baok look tabs. Oil and fit tappet 
oups. 

FIT BARRELS. CHECK HEIGRTS. FIT CYLINDER llR\D. 
It is advisable to use stand MR.330Q-30 (see Drawing l7A. fig.2). 

(a) Ensure that seating faoes of barrels and orankoase are olean. 
Adjustmeut of heights is very important. If the barrel is too high above cylinder joint 
surfaoe it gets distorted when tightening oylinder head. On the oontrary. if it is too low 
water and gases escape. 

eb) Place barrels in crankoase without joints, cheok that they He squarelyon seats, a.nd that 
there is slight play in the lower crankcase borings . 

• 

Stand MR.330Q-30 

2S 
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• 

(c) CHECK TRAT BARREIß FITTED WITHOUT JOINTS ARE LOWER TRAN CRANKCASE UPPER SURFACE BY 0.43 '1'0 
0.50 mm. and that barrel faces are parallel wi th the crankcase upper face (within 0.05 mm). 
For checking use a good straight edge and set of feeler. gauges. (Plaae straight edge 
successivelyon engine longitudinal axis and then on engine cross axis). Or, better still, 
USE INSTRUMENT MR.3377 (see Drawing 18). 

(d) USE ONLY HUG~REINTZ JOINTS stocked by our Spare Parts Department. Choose joints of a 
thickness "WlIICij WILL MAKE BARREL FACES STAND ABOVE UPPER CRANKCASE FACE BY 0.05 to 0.10 nun. 
BEFORE TIGHTENING. Carefully measure the heights of barrel faces above crankcase face by 
the use of instrument MR.3377. Place the barrels together in pairs, give H-R joints a thin 
coating of linseed oil and place them on barrels. Place barrels in pairs in cylinder block. 
The barrels must go into position under their own weight and without hindrance from barrel 
join"t. 

(e) ·Fit cylinder head studs and tighten to a tension of 1 mkg. (7i foot pounds) by use of 
extractor 2410-'1' (the shorter thread on stud is screwed into cylinder block). 

(f) Coat cylinder head gasket with engine oil and fit over studs. Fit dowel then place 
cylinder head overstuds. Fit and tighten cylinder head nuts in the order indicated (see 
Drawing 5) (first tighten:i..ng 3 mkg. (21-~ foot pounds), second tightening 5 mkg. (36 foot 
pounds). These two tightenings are of great importance, therefore a torsion wrench is 
essential. Adhere strictly to the sequence of tightening. Invert the engine. It is an 
advantage to use stand MR.3300-20 (see Drawing 17A, fig.l). Check by use of gauge or 
comparator 2440-'1' for any dist-<5"rtion in the bores of the barrels. Distortion must not 
~xceed 0.03 mm. except in the lower part of barrel, up to 20 mm. f~m bottom, where 0.05 mm. 
is permitted. If distortion exceeds these tolerances, remove cylinder head and replace . 
lower joints on barrels by thinner ones. Refit cylinder head and check barrels again for 
distortion. When correct reading of barrel bores has been obtained, da not touch cylinder 
head again. Play between barrel and piston must be between 0.06 and 0.08 mm. inclusive. 
The measuring entails the use of high precision instruments (fluidometer) such as used by 
manufacturers. UNDER NO CIRCOMSTANCES MOST THE BARREL AND PISTON ASSEMBLY, sold by our 
Spare Parts Department, AIB.EADY PAIRED, BE SEPARATEI>. 

(g) Fit the push ~ds by compressing valve springs ,nth tool 1611-T (see Drawing 2, fig.4). 

(h) Invert engine and place on stand MR.3300-20 (see Drawing 17A, fig.l)"-

26 FIT CRANKSHAFT !ND PISTONS '1'0 CYLINDER BLOC K. 
(a) Mount oil circulation jet. 

In the event of a new cylinder block being used, make sure there is an oil circulation jet 
in front main bearing housing, flyw~eel end. 

." . .: ... .. , ., ... ,.:._ ., .... , ... , .~ 

St:r:-aight edge 
Set of feeler gauges 
Instrument MR.3377 

Instrument MR.3377 

Stud extractor 2410-T 

Torsion wrench 2470-T 
Socket 17 
Comparator for cylinder 

bores 2440-'1' 
Stand MR.3300-20 

Compressor 1611-T 

Stand MR. 3300- 20 

.. 

... 



OPERATION 103 (Continued) DISMANTLING AND ASSEMBLING ENGlNE 
==~====. ~= ..... ======~================~ 

(b) Place main bearing halves on housings ensuring casing and housings are clean. Apply oil by 
can (a brush can leave 100se bristles and other foreign matter) (oil type 1Iobiloil BB). 

( c) 
o 

Oil pistons (with oil can). Set the piston ring gaps (the second und fourth at 180 in Split ring 1656-T 
relation to the first and third). Place in position the split rings l656-T (see Drawing 
l7B). Hold and use the crankshaft to guide pistons into bores to prevent pistons and piston 
rings fouling sides and breaking. Remove spHt rings. Mount bearings in caps on shaft. 
Place the small papergasket coated with I Henneticall between oil baffle halves ensuring 
that }rEITHER PAPER on I ~EruEETIC .\L' OBSTRUCT THE OlL GROOVE. 

( d) Fit plugs in oil circulation duct, Box spanner 23 

(e) Place in position both cork joints of crankcase lower face and ensure that ends are weIl 
under front and real" cap ends which must be coated wi th I hermetical' (see Drawing 17) • Fit 
10ckplates and beari .\g cap nuts and tighten to a tension of 7 mkg. (50k foot pounds). Re
vo1ve crankshuft to ensure there is an even and easy rotation. Turn back lock plate tabs 
against nuts. 

Torsion vrrench 2470- T 
Sooket 17 

27 ADJUSTING LA.TERAL PLAY OF CRilNKSHAFT (See Drawing 7) Spanner 1667-T 
At rear end of crankshaft place on an adjusting washer (43), 0.05 mm. thick, thrust washer (44), 
orankshaft timing 'V'lheel (45) (provisionally"wi thout key), tighten nut (46) and push orankshaft I 

28 

29 

towards timing case end by use of alever or wedge placed between web of crankshaft and c rankoa se. I' 
Measure clearanoe between thrust washer and hearing (dimension IC' in fig.2). Clearance shou1d 
be from 0.10 to 0.15 mm. Adjusting washers (supplied according to our Spare Parts Catalogue) are f 

necessary to carry out this adjustment. Removetiming wheel. 

Fit flywheel (located by its offset bolt). Place bearing (47), packed with grease (such as 
Mobilgrease 5), to flywheel, then locking p~ate. Tir,hten nuts to a tension of 2.5 mlq;., plus 
0.250, minus 0 mkg. (18 foot pounds; plus l~J minus 0 foot pounds). Turn back lock tabs against 
flat of each nut. 

. Torsion wrench 2470-T 
Sooket 14 

FIT TI~.nNG GEAR (See Drawings 7 and 19) 
Mount timing chain lubricator (48), the hole to be towards crankshaft in alignment with axis of 
crankshaft and camshaft. Tighten lubricator to a tension of 1 mkg. (7t foot pounds) and its 
locknut to a tension of 1.4 mkg. (10 foot pounds). Fit oi1 duct plug. Place the crankshaft and 
camshaft timing whee1s on bench. ~osition the latter so that a straight edge passing through 
the axes of both wheels is also in Hne wi th the punch mark 01" Une on camshaft whee1 (see 
Drawing 19). 
The crankshaft timing wheel is marked either by a line 01" centre punch as fo110ws:-

Case 1. On a tooth Case 2. Between two teeth . 

• 

Box spanners 17 23 
Flat spanners 6 - 12 
Spanner 1667- T 
Box spanner 27 and 

Tommy bar. 

27 



28 OPERATION 103 (Continued) DISMANTLING AND ASSEMBLING OF ~G lNE 

In ease 1, the erankshaft wheel must be set one half tooth to .the right of the straight line 
betweenwheel eentres. 
In ea~e 2, the erankshaft ~lheel must be set so that themark is on the straight line between 

".heel eentres. 
, Without altering the setting ur tlte wheels, fit the timing ehain. With No.l and No.4 eylinders 

at topdead eentre, fit the ehe,in and wheels assembly, ensuring that the keys of erankshaft and 
eamshaft are in exaot position. Plaoe loekwasher on eamshaft end against timing wheel, sora. on 
nut and tighten to a tension cf 15 mkg. (108 foot pounds). P1aoe lookwasher on orankshatt end 
against timing wheel, screV<)tl nut and tighten to at ension of 20 mkg. (140 foot pounds). Keep 
the orankshaft from turning by means of a wedge between orankshaft web and orankoase. Turn baek 
tabs of loekwashers 'against nuts. 

30 FIT OlL PUMP 
(a) 'Rotate orankshart until No.l piston is at top dead eentre at end of oompression stroke. 

(b) Engage pump so that maehined slot at top of oil pump is parallel with side of engine and Flat spanner 17 

31 

( 0) 

that smaller side of the offset drive is towards the engine after fitting. TIGHTEN POINTED 
SET SeREN ~O A TENSION OF 1.5 mkg. (l~ foot pounds) MAXIMUM IN ORDER TO AVOID CRUSHING 
SLEEVE. Tighten set sorew look nut to a tension of 3 mkg. (2li foot pounds). 

Fit oil pipe fram pump body to oylinder b100k, ensuring that oonieal u~ion is in p1aoe. 
Tighten unions to a tension of 6 mkg. (43i foot pounds) and tighten look nuts to a tension 
of 4 mkg •. ( 29 foot pounds). 

FIT ENGINE SUUP ÄND TIMING COVER (See Drawing 17) 
(a) Fit. into grooves of front and rear main bearing oaps the eork joints (first steeped in water 

for a few,minutes), the ends of which being ooated with 'He~eticallc Mount the sump after 
removing any sharp oorners whioh may damage the joints. Fit sump bolts with aspring washer 
under head and tighten to a tension of 1.2 mkg. (si foot pounds). " 

\ 

Flat spanners 14 - 26 

Braoe spanner and 
extension 12 

(b) Fit timing oover with a oork gasket. A small washer must be ooated with IHe~etioal' and Braoe spanner 12 
plaoed under head of eaoh of the three bo1ts passing through inside of oover. Tighten bolts 

";J.. . to a tension Ort 1.5 mkg. (loi foot pounds). 

32 Fit the two oorner braokets and tighten sorews fitted with aspring washer under eaoh head. Braoe spanner 17 

33 Provisiona11y adjust tappets to 0.20 mm. olearanoe on inlet valves and 0.25 mm. on exhaust valves Flat spanner 14 
(The final ad'justment of 0.15 mm. clearanoe on inlet va1ves and 0.20 mm. olearanoe on exhaust 
va1ves is made when the engine is hot after the final tightening of the oylinder head). 

34 011 valve springs and ball ends of rooker anns. Mount va1ve oover with joint stuok with 
'Hennetioal' on oover side only. 

Box spanner 12 
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OPERATION 103 (Cont1nued) DISMANTLING AND ASSEMBLING OF ENGINE 

Mount water pump cover g then water pump. Fit spring washers u~der head of set screws or nuts 
and tighten to a tension of 3.5 mkg. (25 foot pounds). 

Assemb1e in1et and exhaust manifolds. The faces of the six flangesmust be in the same plane. 
Check on a surface plate with feeler gauges for any variation of the faces of f1anges. If 
variation exceeds 001 mmo (0.004") faces must be ground or, in the absence of a surface grinders 

trued with a file. Remove all filings or emery dust with compressed airo Fit the assembly to 
engine and tighten nuts to a tension of 2 mkg. (l~ foot pounds) (use spanner 1625-Tg see 
Drawing 8, for tightening centre nuts. Fit manifold petrol drain pipe. 

Fit side mounting braokets and tighten bolts~ fitted with spring wlllilhers;> to a tension of 4.5 mkg. 
(32 foot pounds). Fit hoist plute and tighten bolts to a tension "f 2 mkg. (l~ foot pounds). 
Fit breather pipe, the plllte in between breather flange and ollsinghavine the tongue upwards and 
outwards, and a gasket on each side of the plate. Tighten set screws, f1tted wi th spring washers, 
to a tension of 2.5 mkgo (17~ foot pounds). Fit oi1 pipe to rear of cylinder head with a 
ve11umoid gasket between pipe flange and head. Tighten set screws;> f1tted with spring washers, 
to a tension of 2 mkg. (14! foot pounds). Fit union sorew through banjo union at lower end of 
pipe, p1aoing a fibre washer each side of banjo. Tighten screw to a tension of 2 mkg. (14! foot 
pounds). 

38 Paint unit. 

I 

• 

Braoe spanner with 
extension 12 ~ 17 

Box spanner 14 
Brace spanner 14 
Spanner l625-T 

Box spanner 10 - 12 - 17 
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OPERATION 104 REMOVING AND REFITTING OF CYLINDER Ir&AD (ENG!NE NOT REMOVED) 

REMOVING CYLINDER HEAD 

Drain water from radiator and cylinder block, Remove bonnetc Disconnect positive battery cable 
terminal (using extraotor 2200-T~ see Drawing 2~ figol) 0 Unoouple rad1.ator hoses from water 
pump. 

Remove air intake si1encero Remove carburettor (without disconneoting co~tro1s) with spanner 
1620-T (see Drawing 21)0 Remove petrol pipe. 

Extractor 2200- T 
Flat spanner 12 

Spanner 1620- T 
Flat spanners 10 = 16 - 17 

Disconnect exhaust pipe from exhaust manifold and also exhaust pipe tie-rod. 
adjusting rod and remove fan be1t. 

Disconnect fan be1t Universal joint spanner 17 
Flat spanner 12. 

Remove valve cover~ uncouple oil pipe to rocker arm shaft. Take out spark plugs (using spanner 
1601-T~ see Drawing 2r fig.2). 

Remove cy1inder head nuts and cylinder head (if necessary, prise or lever it off with a screw
driver. Remove push rods also oylinder head gasket. 

REFITTING OF CYLINDER HEAD 

After surfaces of oylinder head and oylinder block have been carefully c1eaned" coat cylinder 
head gasket with angine oil~' Fit cylinder head gasket on studs and then fit cylinder head, 
Tighten nuts in oorrect sequence' (see Drawing 5) to a tension of '3 rnkg c (2l·~ foot pounds) for 
first tightening~ and 5 mkgo (36 foot pounds) for second tlghteningo The use of a torsion wrenoh 
1.S essential as tension applied to nuts is of great importanoe. The sequence of tightening nuts 
is equally important. 

Fitpush rods in tappet oups and rocker arms using valve spring oompressor l611-To Provisionally 
adjust tappets to Oo2~ nun. (00008") olearance on inlet valves. and 0025 nun. (00010" olearance on 
exhaust va1ves. (Final adjustment of 0015 nun. (OoOOfi") olearance on inlet valves and 0020 nun. 
(0.008") olearance onexhaust välves is made when engine is hot and oylinder head given final 
tightening. ) 

Box spanner 12 
Flat spanner 10 
Plug spanner 160l-T 

Brace spanner with 
extension 17 

Torsion wrench 
with socket 17 

Compressor 1611-T 
Set of feeler gauges 

8 Oil valve springs and ball ends of rooker arms. 

9 

10 

Fit oil pipe to rear of oylinder head with a vel1umoid gasket between head and oi1 pipe flange. 

Connect exhaust pipe, TIGHTEN NUTS ~~LL~ also conneot exhaust pipe tie-rod. Fit oarburettor 
(see operation l09~ paragraph 3L air intake sileneer. fan be1t and adjust tension. Fit spark 

F1at spanner 10 

Universal joint spanner 
F1at spanners 12 - 16 - 17 



OPERATION 104 (Continued) REMOVING AND REFITTING OF CYLINDER HEAD (ENGlNE NOT RaWVED) 

p1ugs (using spanner 1601-T, see Drawing 2, figo2). 

11 Conneot radiator hoses to water pump. Tighten radiator drain p1ug and refi11 radiator. 

12 Conneot battery positive oable to positive battery terminal. 

13 Start engine and let it id1e for about 15 minutes. 

14 

15 

16 

Finally tie;hten oylinder head nuts to a tension of 5 mkg. (36 foot pounds) in correot sequence 
(see Drawing 5). 

Adjust tappets (0.15 rnrn. (0.006") olearanoe on inlet valves and 0.20 rnrn. (0.008") olearanoe on 
exhaust valves). 

Fit valve oover with joint ooated with 'Her.metioal' on oover side only. 

, 17 Fit bonnet. 

• 

Spanner 1620-T 
Plug sp~nner 1601-T 

Flat spanner 10 

Torsion wrenQh. '2470-T 
Sooket 17 

F1at spanner 12 
Set of feeler gauges 

Box spanner 12 

., 

51 



• 32 OPERATION 105 REMOVING, REFIT'l'ING ~ DISMANTLING AND RE-ASSEMBLING OF ROCKER SHAFT (ENGINE NOT REMOVED) 

REMOVING ROCKER SHAFT 

1 Drain water from radiator and meanwhile remove valve cover. 

2 Remove rooker ' shaft. 

DIS1L~NTLING OF ROCKER SIIP.FT 

Flat sp~nner 12 

Brace spanner and 
Flat spanner 12 

3 Remove brackets. rooker arms and springs from shaft . Remove two expanding washers in ends ofPunch 6 mm. 
rocker shaft (pieroe both with a sharp punoh and lever out). New expanding washers must be fit ted 
after eaoh dismantling. 01d ones must never be used again. 

RE-ASSE~:iBLING OF ROCKER SHAFT 

4 See . Operation 103. paragraph 16. 

5 

6 

7 

REFITTING OF ROCKER SHAFT 

Plaoe a paper gasket under each braoket. Tighten nuts to a tension of 1 mkg. (7t foot pounds) 
and turn baok locktabs against flat of each nut. 

Adjust tappets (0.15 D'IIIl. (0.Oe6") clearance on inlet va1ves and 0.20 nun. (0.088") clearance on 
exhaust valves'. 

Fit valve cover wi~h oork joint stuck with 'Hermetical' on cover side only. 

8 Close radiator drain plug and fi11 radiator with water. 

Box spanner 12 

Flat spanner 12 
Set of feeler gauges 

Box spanner 12 



~. 
1 

2 

OPERATION 106 REMOVUTG :JID REFITTING INLET ANDEXHAUST MANIFOI.DS (ENGlNE NOT REMOVED) 3 
REMOVING MANIFOLDS 

Remove air intake silenoer. Remove oarburettor (using spanner l620-T. see Drawing 21) without 
unooup1ing oontrols. Take off manifold petrol drain pipe. 

Unoouple exhaust pipe from manifo1d also exhaust pipe tie rod. 

Box spanner 10 
Flat spanner 17 or 1620-T 
F1at spanner 12 

Universal joint spanner 17 
Flat and box spanners 12 

3 Remove manifo1d assemb1y from oylinder head. Use spanner 1625-T (see Drawing 8) to remove c1amp Spanner 1625-T 
nuts. Flat spanner 14 

4 Unooup1e manifo1ds. Box spanner 14 

REFITTING MANIFOLDS 

5 Assemb1e manifolds placing between them a Hugo Reintz joint. Tighten set sorews to a tension of Box spanner 14 
1 mkg. (7t foot pounds). Ensure on 0. surface p1ate that the six flange faces are in the same 
plane within 0.10 mm. If not, the faces must be ground or filed with manifo1ds still ooupled 
together. 

6 Fit tpanifo1ds to oylinder head. Spanner 1625-T 

7 

8 

Fit exhaust pipe and tierod. TIGHTEN FLANGE NUTS WELL. 

Fit carburettor (see Operation 109, paragraph 3) and air intake silenoer. Fit manifold petrol 
drain pipe. 

• 

Universal joint spanner 17 
Box and flat spanners 12 

Spanner 1620-T 
Box and flat spanners 12 



34 OPERATION 107 • REMOVING AND REFITTING OF '-rATER PUMP (ENG lNE NOT REMOVED) 

'REMOVING WATER PUMP 
... 

1 Drain water from radiator. Remove bonnet. 

2 

:3 

4 

5 

6 

7 

Disoonneot radiator hoses at water purnp end. Loosen plates holding radiator she1l to radiator 
b1ook. 

Disconneot fan be1t tensioning rod at water pump end only. Loosen dynamo fixing bolt. Take off 
fan belt. 

Remove water pump. For this, push radiator blook forward as far as possible. Disoonnect water 
pump body to allow aooess to two set screws holding pump oover. Remove cover. 

REFITTING WATER PUMP 

. Fit water pump cover with gasket to cylinder head. 

Fit water pump with gasket to oover. 

Fit" fan belt to pulleys, fit tensioning rod, tighten dynamo fixing bolt and adjust tension of fan 
belt. Fit radiator hoses, tighten plates holding radiator shel!. 

8 e10se radiator drain p1ug and fill radiator with water. Fit bonnet. 

NOTE: For overhaul1ng water pump see Operation 103, paragraph 19. 

Flat spanner 12 

Box spanner 12 
Universal joint spanner 17 

Box spanner 17 

Box spanner 17 

Box and flat spanners 12 -
17 

Box spanner 12 
Universal joint spanner 17 



OPERATION 108 REMOVING AND REFITTING OF SIL.\FT DlUVIllG YlATER PUMP AND DYNAMO 

R!l~OVING OF SHAFT (See Drawing 20) 

1 Drain water from radiator and cylinder block. 

2 Remove bonnet. 

3 Remove radiator shell. 

4 Remove radiator. 

5 Remove crossmember supporting radiator. 

6 Slacken dynamo and disengage fan belt. 

7 Remove water pump and dynamo driving p~lley. 

Flat spanner 21 

Flat spanner 12 

Universal joint spanner 17 

Universal joint spanner 
with extension 17 

Universal joint spanner 17 
Bolt spanner 12 

Universal joint spanner 22 

8 Unscrew aluminium oil return ring (49). Remove driving sbaft oomp1ete wi th bearings and distance Spanner 1640-T 
piece. 

9 Remove bearings and distance piece from shaft. 

REFITTING OF SHAFT (See Drawing 20) 

10 Fit ball races, packed with grease such as Mobi1grease 5, to shaft (the smaller bearing (52) to 
rear end) and fit distance piece 53). 

11 

12 

13 

14 

15 

Engage the assembly into bore of clutoh housing. engage drive, sorew in and tighten aluminium 
oi1 thrower ring (49) and fit split pin. 

Place key in position in shaft, fit pul1ey, tighten nut (54) and turn back lock tab against f1at 
of nut. 

Fit fan be1t to pul1eys, tighten dynamo and adjust tension of be1t. 

Fit crossmember supporting radiator. 

Fit radiator blook. 
• 

Spanner 1640-T 

Universal joint spanner 22 

Universal joint spanner 17 

univ.r.a~t spanner 
with e'on 17 

. r~;-- ~_ 

· :~";.if~·:\: 
Uni versal jQint sp,anner 17 



36 OPERATION 108 (Continued) REMOVING AND REFITTING OF SIIAFT DRIVING WA~ER PUMP AND DYNAMO 

16 Fit radiator shel1. Flat spanner 12 

17 Fit bannet. 

18 Fit oy1inder b100k drain p1ug und c10se radiator drain p1ug. Fla.t spanner 21 

19 Fil1 radiator with wuter. 

_ . . ' 
.' .. ~ .) . ", 
' ,j . 

' / 
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OPERATION 109 REMOVING AND REFITTING OF CARBURETTOR (ENGINE NOT REMOVED) 

REMOVING CARBURETTOR (See Drawing 21) 

Remove air intake silencer by slackening on1y the two ~ts in upper part of braokets and the two 
screwdriver head sorews on top conneoting silencer to carburettor. 

Disconnect petrol feed pipe, carburettor bi- starter contro1 wire. ignition suotion eontrol tube, 
and throttle oontrol rod. Remove carburettor by unscrewing the two f1ange nuts. 

REFITTING CARBURETTOR (See Drawing 21) 

Place ~n the inlet man~fold flange in the following sequence: 
one Hugo-Reintz joint; 
one thick Ferodo joint; 
one Huge-Reintz joint; 
the shield; 
one Hugo-Reintz joint; 
the carburettor. 

Fit shakeproof washers under the two flange nuts and TIGHTEN FIRMLY (use spanner 1620-T, see 
Drawing 21). 

Fit thrott1e control rod and carburettor bi-starter contro1 wire. Connect ignition suotion 
control tube and petrol feed pipe. 

Fit air intake silencer. 

Box spanne I' 10 

Spanner 1620-T 01' 

flat spanner 17 
Flat spanners 7 - 16 

Spanner 1620-T or 
flat spanner 17 

F1at spanners 7 - 16 

Box spanner 10 
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OPERATION 110 DISMANTLING. ~!SSEMBLING AND ADJUSTING CARBURETTOR 

DISMANTLING CARBURETTOR 35 FPAI (See Drawing 21) 

Undo four pump scr6WS (20) and remove pu~p to expose float chamber cover. Take off float chamber 
cover. disengage float (2), remove needle valve assembly (3 and 4). choke tube (5). correction 
jet (6). air jet (7) of bi-starter, starter jet (8), main jet (9), pilot jet (10). pilot jet air 
bleed (11). by-pass or compensating jet (12). and pump jet (17). Split throttle chamber from 
float chamber. Remove throttle spindie and butterfly. Take off float ohamber air vent oover. 
To remove ball valve (15), take off pump cover (13), and withdraw retaining screw (15). 

IMPORTll.NT - IF THE PUMP DIAPHRAGMS ARE DAMA.GED REPLACE PUMP AS A COMPLETE UNIT (FIXED BY FOUR 
SCREWS (20). NEVER DISMANTLE PUMP. 

2 Clean all parts. Clear duots and jets with the use of oompressed air. 

3 

RE-ASSEMBLING OFC,\RBURETTOR (See Drawing 21) 

Refi~ valve ball (15) and retaining sorew (15). Rep1aoe pUlnp oover (13) with gasket. Replace 
float (a), float ohamber oov~r, needle valve assembly (3 and 4). Mount pump assembly on float 
ohamber oover using gasket at joints . Fit ohoke tube (5), bi-starter jets (7 and 8). main jet (9) 
pilot jet'{lOJ, pilot jet air bleed (11). by-pass or compensating jet (12), pump jet (17) and 
correotion jet (6). 
Mount bi-starter to throttle chamber. Fit butterfly and spindie. Assembly throttle chamber to 
float ohamber. 

4 For the standard types of BOLEX downdraught carburettors up to the present the settings are:-

TYPE CHOKE MAIN CORRE~TION SLO\~ RUNNING STARTER FLOAT NEEDLE RJMP ECCNOMY 
TUBE JET; JET JET AIR AIR PETROL WEIGHT VALVE JET JET _. 

35 FATIP 26 135 210 45 180 4 115/ 21 gr. 2 55 -
125 

, 

35 FPAI 27 130 I 180 45 180 4 125 21 gr. 2 60 60 
25 ; 120 230 45 180 4 125 21 gr. 2 60 60 

L 

THE SETTIN~S ARE TUE BESULT OF EXHAU5TIVE TESTS AND 'v'"E STRO!~GLY ADVIS! AGAINST TREIB ALTERATION. 

All SOLEI downdraught carburettors have variable petrol oontrol fitted to s10. running SY8~. 

-----~---_ .. ---

Flat spanners 8 - 12 - 16 
or small adjustable spanner 

Flat spanners 8 - ··12 - 16 
or smalladjustable spanner 

'/ 
~ 

~'1 ;!l 

;~ 
.i 
~ 

.~ 
."" 

" ,:'i; 
~;" .j 

Power setting 
Eoonomy setting 
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OPERATION III DISMANTLING, AND RE-ASSEMBLING OF AIR SILENCER 

DISMAN'TLING OF AIR SILENCER (See Drawing 22) 

It is necessary at every 3 750 miles to clean the perforated metal tube and feIt oonstituting 
the filtering and silenci~ elements. 

Unoouple flange (1) from oylinder body (2), remove both rings (3) which hold feIt. Remove per
forated metal tube (4). Clean with petrol and dry by the use of compressed air. 

Flat spanner 10 

2 Brush feIt (5) inside of oylindrica1 body using a round brush and c1ear by the use of compressed Round brush 
air. 

RE-ASSFldBLING OF UR SILENCER (See Drawing 22) 

Rep1ace perforated tube (4), refit clips (3) and refit f1ange (1). Flat spanner 10 

:59 



40 OPER.~TION 112 DISM.i.l{TLIN3 AND RE- ;\SSE'~lBLIN"G OF PETROL PUUP ~ . E. V. I 

DISMANTLING OF Pm~p (See Drawing 22A) 

1 Remove top cap(l), filter (2) and uncouple the halves of pump body (3 and 4). 

2 With the aid of a screwdriver. remove lockplates (5) of the two priming lever guide nuts (6). 
Unscrew both nuts and remove primin~lever (7), control lever (8) and fork (9). 

3 Remove diaphragm and rod (10), spring and , resin-coated washers (11). Remove diaphragm from rod. 

4 Remove plate (12) holding valves, inlet (13) and outlet (14). Remove valves and springs. 

RE-ASSEMBLING OF PUMP (See Drawing 22A) 

5 Mount inlet valve (13) and outlet valve (14). Place gasket in position with plate (12) and 
tightan with three screws. 

e. 

Flat spanner 10 

Flat spanner 12 

Flat and box spanners 10 

6 Fit diaphragm discs to rod (10), tighten nut and turn back tab of lockwasher against nut. Flat and box spanners 10 
To prevent petrol seeping through nut threads, load solder on and in nut threads (a). Place in 
position control spring and i ts cap, then the resin coated washers (11) to ensure petrol proofing. 
These washers are slit to enable them to be fitted. Offset the slits when fitting. 

7 Place spring (15) on its support in pump body, plaoe diaphragm assembly in position and engage Flat spanner 12 
control lever (e) on to operating rod (10). Position lever fork end (9), fit in priming lever (7) , 
tighten guide nuts (6), fit loc~vashers (5), press in rivets. 

8 Couple halves of pump body (3 and 4). DIAP:m. ,\GM MUST BE LEFT DRY WITHOUT 'HERM.ETICAL' OR SIMILAR 
COMPOUND. Tighten screws. 

9 Place filter (2), cork gasket (WITHOUT 'HERMETICAL'), top cap (1), and tighten clamp screw. 

OTE. After assembling pump, check for leaks (see Operation l14A). 

, ' 

Flat spanner 10 



OPERATION 113 DISMANTLING .~ ~ASSEMBLING OF PETROL PUMP 'A.C.' 

DISMANTLING OF PUMP 

1 Remove pump chamber and filter. 

2 Uncouple halves of pump body. 

3 Remove control lever spring. punch out control lever pin and remove lever. Take out diaphragm 
. assembly and spring. 
j 

4 Remove plate holding valves. Remove inlet and outlet valves. 

RE-ASSEMBLING OF "PUMP 

5 Position valve gaskets (without 'Hermetioal'). the two valves (which are identical), and the 
plate holding valves. Tighten plate. 

Place in position diaphragm assembly and spring. Fit control lever and engage with operating 
rod. Fit oontrol lever pin and lock by means of a punch at four points. Fit control lever 
spring. 

7 Assemble the two halves of pump body (DIAPHRAGM MUST BE FITTED DRY WITHOUT 'HERMETICAL' OR 
SIMILAR COMPOUlID). Fit coupling sorews with spring washers under heads. 

8 Fit filter and gasket (WITHOUT 'HERMETICAL'). then pump chamber. Tighten clip. 

NOTE. After assembling pump, oheck for leaks (see Operation l14A) . 

• 

Pin punch 5 dia • 
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2 

OPERATION 114 • DISMiNTLING AND ~ASSEMBLING ?ETROL ,PUMP 'GUIOT' 

DISMANTLING OF PUMP 

'Remove pump oover and filter. Unoouple two halves ot pump body and remove diaphragm assembly. 

Tap out oontrol lever pin. remove lever, spring and operating rod. 

NOTE. Inlet and outlet valves are set in pump body. In the event of the valves being faulty, 
replaoe the pump. 

RE-ASSEMBLING OF PUMP 

3 Fit a11 four diaphragm disos to operating rod without tightening the nut. 

4 Plaoe diaphragm oontrol spring in pump body. Mount diaphragm assembly and oonnect square piece 
with the priming lever. Fit and engage operating lever with diaphragm operating rod. Fit a 
fibre washer each side of the lever, fit pin and rivet over ends. 

5 

Ensure that priming lever is weIl engaged with diaphragm operating rod. Fit operating lever 
spring. 

Line up holes in diaphragm with those in pump body oasting. Tighten nut at end of diaphragm 
operating rod to olamp discs together. 
To prevent petrol seeping through nut threads, load solder on and in nut threads. 

6 Couple halves of. pump body together. FIT DIAPHRAGMS DRY WITHOUT 'IIERMETICAL' OR SIMILAR COMPOUND. 
Tighten sorews assembling the two parts. 
Fit filter. cork gasket (without 'Hermetical'). and filter oover. Fit fibre washer under head 
of cover sorewand tighten. 

NOTE. After assembling pump. oheok for leaks (see Operation l14A). 

Flat spanner 10 

Pin punoh 5 dia. 

Flat spanner 10 



OPERATION 114A CHECKING OF PETROL PUMP 

CHECKING FOR LEAKS (See Drawing 22B) 

1 Close outlet orifice by the use of a plug 12 mm. dia., 100 pitoh. 

2 To the inlet orifice fit a petrol pipe with union nut such as is fitted when on a aar. 

3 Submerge pump completely into a tank or container of olean petrol. 

4 Force air into pipe at apressure between 100 and 300~.CT·(li to 4i Ibs. per sq. in.) 

5 Air bubbles may appear at first but they may be due to diaphragm movement. 

6 Maintain air pre8sure for a few minutes. If air bubbles appear by ~~y of control lever, the 
diaphragm i8 faulty and must be changed. If air bubbles appear by way of pump body joint 
faces then joint face8 are defective or the diaphragm i8 insufficientIy tightened. 

" 

4:5 



44 OPERl\.TION J 15 REMOVUG AND REFITTING OF CLUTClI (ENGINE NOT~OVED) , 

REMOVING OF CWTCH 

NOTE. To remove the clutch the engine should first be ~emoved from oa.r. now'3ver, iifis possib~_a, 
if neoessary, due for instance to the absence of lifting taokle, to remove the clutohon the 
Light Fifteen as well as on the Big Fifteen, without removing engine. In that oase uncouple 
engj ne frorr. hun and raise unit wi th a higl: lifting jack in order to remove gearboxand olutch 
housl.ng. This prooadura is 1engthy, difficult. and acoessibility poor. We therefore do not 
recommend this methode 

1 Remove engine (see Operation 101). 

2 Uncoup1e gearbox from engina (see Operation 102, paragraph 3). 

3 Uncoup1e c1utch fNm engine flywheel . 

For overhauling 01 lt ('·h . see Operation 116. 

REFITTING OF CLU'l'CR 

4 Coup1e c1utoh to engi no flywhea1 (see Operation 102. paragraph 6). 

5 Coup1e gearbox to engine (see Operation 102, paragraph 7). 

6 Refit engina (see Operation 101). 

Spanner 1675-T or 1676-T 
F1at and box spanners 17 

Braoa spanner 14 

'. ,. 



OPERATION 116 DISMANTLING AND RE-ASSEMBLING OF CLUTCH 

DISMANTLING OFCWTCH (See Drawing 23) 
1 Remove by use of a saw blade, metal forced into olutoh boit slot (1) on eaoh bo·lt. Unsorew Flat spanner 14 

2 

nuts (2) holding bolts in slots. by the use of a sorewdriver. Remove pressure plate and springs. 

Uncouple olutoh oasing (3) from Jpaoing ring (4). Unhook springs (5) of olutoh.toggles and 
remove togg1es (6). 

RE-ASSEMBLING OF CWTCH (See Drawing 23) 

On the '6 spring' type Qf olutoh. to ensure clutoh progression. the pressure p1ate surfaoe i8 
conoave (see Drawing 23, figo4). This feature must be maintained during any reotifioation of the 
pressure plate surfaoe. In the oase of the '9' spring type. of olutoh the corresponding surfaoe 
is flat or very slight1y oonoave (maximum inoluded cone angle is 0 deg. 14 mins.). 

RECTIFY CLUTCH PRESSURE PloATE BY LATHE 
Reotifioation is more effioiently oarried out by grinding but oan also be done with a faoing 
tool. Eaoh reotifioation of the pressure plate surfaoe oauses loss of pressure on olutoh diso. 
To oompensate for this 10ss of pressure fit steel washersunder olutoh springs, equal in thiok
ness to the amount removed from the pressure plate. 

IMPORTL1T NOTE. On the light type of flywheel, dimension 
pressure surfaoe and olutoh oasing surfaoe (3) is 0.5 mm. 

~\ 

'b' (Drawing 23, fig.3) between olutoh 

To avoid risk of lolutoh slip' we advise plaoing under eaoh olutoh spring a washer of 1 mm. 
thiokne-ss. 
This note does not apply to the heavy type of flywheel, in whio~.oase dimension 'b' 1s 1.5 mm. 

RECTIFY ENGlNE FLYWHEEL 
Eaoh reotifioation to the olutoh pressure surfaoe must be fo11owed

J

by. removlng the similar amount 
of metal from the surfaoe oarrying the olutoh togg1e oasing (see DräWing 23, fig.3). The two 
operations must be done without removing flywheel fram lathe in order to obtain perfeot align
ment of both surfaoes. 

IMPORTANT NOTE. To prevent the olutoh diso damper springs fouling the flywhee1 nuts it is 
essential that dimension t a' between the orankshaft spigot faoe on the t1ywheel and tlywheel 
pressure surtaoe (see Drawing 23. tig.l) is greater than 16.8 Dm. (on the original assembly 
this dimension i8 17.5 mm.). .' 

Braoe spanner 14 

\ 

.~ . 
.. ~ 
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46 OPERATION 115 (Continued) . DISMANTLING AND ~ASSEMBLING OF CLUTCH 

5 TEST SPRINGS 

6 

7 

Use testing apparatus 2420-T (see Drawing 12). Springs are olassified in three oategories. 

PART NOMBER COLOUR MARK FREE LENGTH LENGTH UNDER LOAD 

Spring No. 490663 Green 42 nun. 
for 6 spring type Ye11ow. to 35 ' nun. 

of olutoh Orange 44 nun. 

Spring No. 493019 Blue 46 nun. 
for 9 spring type Wh1te plus or minus 34 nun. 

of olutoh Red 1 nun. 

To prevent trouble it is essential that the springs be matched. 
On the 6 spring type of clutoh the six springs must be of the same oolour. 
On the 9 spring type of clutoh, it is possible:-

LOAD IN lCGS. 

47 to 48 
48 to 49 
49 to 50 

35.150 to 36.350 
36.350 to 37.600 
37.600 to 38.850 

. To fit nine springs of the same oolour (it is not reoonunended however, to fit nine red 
springs as the olutoh will be too harsh). 

To fit six springs of one colour and three of another fitted a1ternate1y with springs of the 
same colour either side of eaoh c1utch toggle. 

If unable to cheok or test springs rep1ace springs at eaoh clutch overhau1 observing the above 
ru1es. 

Fit c1utch casing (3) to spaoing ring(4), fit spring washers under nuts and tighten to a tension 
of 3 mkg. (2l~ foot pounds). P1aoe toggles (6) in position and hook on toggle springs (5) (THE 
ROUNDED END OF SPRING TC BE FITTED ON TOGGLE). 

P1aoe olutoh pressureplate on fitting and ohecking assembly 1701-T, p1aoe on olutoh springs and 
olutoh oasing and spaoing ring assemb1y. Compress the assembly, p1~ce washers (7) on toggle 
bolts and tighten toggle nuts (2) to bring togg1es in oontaot with underside of oentral pivoting 
lug of the fixture (see Drawing 24). 

Shou1d apparatus 1701-T not be availab1e, simplified fixture MR.3457-11 oan be used (see Drawing 
24A.) . 
DimensionQ shou1d be,'<28.3 mm. between surfaoes ofo1utoh togg1es and pressure p1ate, and 11.5 nun. 
betwee,n~,~rfaoe of pressure p1ate and inner surf~e of spaoing ring. IT IS OBVIOUS TRAT THESE 
DYCAN ONLY BEMEASURW BY USiliG TIIE APPltOPRIATE FUTURE lIHICH mOVIDES FOR THE ASSE!.!BLY 
CF .1' " . 'tuTCH INTRE OPERATING CONDITION Vsee Drawing24 or 24A) .,r1 

Whe,._," e olutoh is removed r,ro~ the fixture dimensions oannot be measured aoourately. 

Spring testing apparatus 
2420-T 

Box spanner 14 

Flat spanner 14 
Apparatus 170l-T 

or fixture MR.3457-1 



OPERATION 116 (Continued) DISMANTLING AND RE-ASSEMBLING OF CLUTCH . 

8 Lock toggle nuts by punohing a sma11 portion of the meta1 of the nut oone in togg1e bolt slot . 

• 



OPERATION 117 REMOVING AND REFITTING OF GEARBOX (ENGINE Nar REMOVEP) 

48 
REMOV ING GEARBOX. 

I Drain water from radiator and oil from gearbox. MeaIIW'hile, wedge or block power-unit utrler 
clutch bell housing to prevent it from moving when dismantling crossmember under radiator block. 

2 Remove bannet, radiator shell, radiator block, crossmamber under radiator block, and uncouple 
speedometer oable at gearbox end. 

3 Remove fan bel t, clutch dust cover, gear tower a,ssembly and gear lock withdrawal fork bol t. 

4 Uncouple drive shafts at .gearbox flanges. 

5 Uncouple gearbox from clutch bell housing. 

6 

7 

8 

Remove gearbox. 

REFITTING GEARBOX. 

Clean surfaceof gearbox and clutch bell housing flanges. coat them wi th 'Hermetical' and fit 
paper gaskets. Engage gearbox with bell housing and turn mainshaft to allow splines to slide 
into grooves of clutch disc hub. Fit atrl tighten nuts with spring washers under heads. 

Depress clutch pedal to bring toggles JUST INTO CONTACT WITH THRUST RACE. Adjust gear lock 
wi thdrawa1 fork on bracket of thrust race in order to obtain a clearance 1 b' of 1 to 2 mm. 
between head of plunger and face of fork (see Drawing 6). 

9 Fit clutch dust cover, gear tower assembly and fan belt. 

10 Fit crossmember under radiator and collars attached to gearbox cover. 

11 Couple drive shafts to gearbox flanges. FIT SPRING WASHERS UNDER NUTS AND TIGHTEN WELL. 

12 Connect speedometer cable. 

13 Fit radiator atrl hoses. 

14 Fit radiator she11 and bonnet. Remove wedge from underneath bell housing. 

15 Fill radiator with water. 

Flat spanner 21 

F1at spanners 12 - 14 
Box spanners 10 - 14 - 17 

Box spanner 14 

Flat spanner 14 

Box spanners 12 14 

Box spanners 12 - 14 

Box spanner 10 
, " 

l ' 

Box spanner 14 

Box spanners 14 - 17 

Flat spanner 14 
.~ 

Flat spanner 12 

Box spanner 17 

Flat spanner 12 

.. •.. . _-,.~ 



OPERATION 117 (Continued) REMOVING AND REFITTING OF GEARBOX (ENG INE NOT llllWVED) 

. 16 Replenish gearbox vrith oil, to level of filler plug (2 litAres of hypoid oil similar to M.obiloil 
GX) • 

• 
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OPERATION 118 DISMANTLING AND ~ASSEY~LING OF GEA-~BOX 

DIS~~NTLING OF GEARBOX 

Drain oil. Plaoe gearbox on a oonvenient stand (similar to MR. 3053, see Drawing 25). 

Remove dust oover, gear lever tower and sooket for speedometer drive pinion. 

Remove gearbox oover. 

Unoouple bell housing from gearbox. 

Remove split pins in oentre of differential straps, remove four 21 rum. nuts after removing split 
pins or turning baok look tabs. Remove differential assembly oomplete. 

REMOVE MAINSHAFT (see Drawing 26) 
Remove the two front bearing oaps (1 and 2). Engage two gears suoh as first sliding speed and 
its oounterpart on layshaft, then seoond gear in synohromesh with seoond speed idler gear. Turn 
b~ok lookplates, unsorew mainshaft end oap (3) and nut (4) fixing layshaft front baIIraoe. Remove 
the two housings (5 and 6) of front balI-raoeso Remove looking ring (7), then the two ball-
raoes and spaoing washer (whioh slide off easily), thenthe other lock ring (7) and first speed 
sliding gear (8). It is now to remove mainshaft by tipping end dO~lards, then sideways, and 
sliding out front end upwards from front of box. Remove direot drive pinion (18) and synohromesh 
(19) • 

REMOVE REVERSE G EAR 
Unsorew set sorew (9) holding shaft and knook out shaft (10) towards front of box. Removing the 
shaft also oarries out a plug at the front end. (WHEN REMOVING -PINION TAKE CARE NOT TO DISPERSE 
STEEL BEARING BALLS. 

8 REMOVE LAYSHAFT. 
Part the seoond speed p~n~on (11) from first and reverse speed idler gear (12) so as to provide 
olearanoe for the removal of half oollars (13) from pinion. Remove these oollars and then the 
layshaft (l4)baokwards from gearbox. Remove layshaft roller bearing (15) with the aid of a 
press. 

9 DISN~NTLE'DIFFERENTIAL 
Remove nut,s holding ooupling flanges by menns of extraotor MR.3328 (see Drawing 27). Remove cil 
seals and differential ring nuts. Unoouple differential casing. Knock out pins (16) of satellite 
pins (17) and remove spindIes. Jemove Timken bearing from differential cnsing by means of ex
tractor 1750-T using special oollets or holder 1753-T (see Drawing 28). 

Flat spanner 21 
Stand Affi. 3053 

Box spanner 12 

Braoe spanner 14 

14 

Box spanners 12 - 17 

Box spanner 21 

Brace spanner 14 
Box spanner with 

extension 21 
Box spanne r 35 

Flat spanners 12 - 14 

ox spanner 26 
xtractoI' MR.3328 
niversal joint spanner 17 
xtracto:t:' l750-T 
ollets 1753-T 



OPERATION 118 (Continued) DISMANTLING AND ~ASSEMBLING OF GEARBOX 

10 REEOVE SECOND SPEED IDLER GEAR FROM MAINSHAFT (See Drawing 26 1 fig. 2) . 
With the aid of a small screwdriver depress plunger (20)1 retaining lockwasher (2l)J until head 
of plunger is flush with surface of groove on shaft. This plunger oan be seen in o~e of the 
lookwasher serrations. Turn lockwasher until serrations ooincide wi th shaft splines. Use two 
sorewdrivers to prise washer from its seating and slide washer off shaft. When removing the 
washer take care that plunger is 'not ejected by i ts spring. 

11 REMOVE SYNCHROMESH FROM Ml\.INSHAFT 

12 

ivrap gear in a cloth and slide hub (22) out by hand to disengage it from ring (19) 

DISMANTLE GEARBOX COVER (See Drawing 29) 
(a) Remove looking screws (23) of gear seleotor forks and remove selector fork shafts (24 and 

25). Remove locking ring (26) of spring (27) for gear locking shaft (28). Remove locking 
shaft and plug (29) of locking piece (30). 

(b) Remove mounting brackets and press out rubber bush with a mandreI. 

13' DIS1~NTLE BELL HOUSING (See Drawing 20) 
Remove water pump and dynamo drive shaft (50). Remove clutch thrust raoe, thrust race oil feed 
pipe, clutoh withdrawal fork, olutch thrust centre, and withdrawal fork end bearing with the aid 
a shouldered mandreI. 

14 DISMANTLE GEAR LEVER TOWER 
Remove levers, shafts and greaser. 

15 Clean parts. 

RE-ASSEMBLING OF GEARBOX 

16 ASSEMBLE. GEARBOX COVER (See Drawing 29) . 
Plaoe looking piece (30) in position and screw in plug (29). Fit spring (~7) (using only a re
inforced spring- easily distinguished by being wound right hand) and locking shaft (28). The 
spring is held in position by a look-ring set in a cup, the lock-ring being fitted to the groove 
in locking shaft farthest from the I T' end. Make sure that the shaft sUdes and returns freely. 
Place one locking ball in its housing, pu1l back locking shaft and fu11y engage selector fork 
shaft (24)1 then al10w locking shart to return. Repeat the operation for the second selector 
fork shaft (25). Withdraw shafts one at a time suffioiently to fit the selector forks. 

~ .si ... 

Flat spanners 9 - 14 

Box spanner 23 
MandreI 30 dia. 

Box spanner and
extension 22 

Spanner 1640..,'1' 
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I.landrel small dia. 19.5, 
length 40, large dia. 21.5 
1ength 110. 

Box spanners 11 - 12 

.. \\ 



S2 OPERATION 118 (Continucd) DIStilANTLING AND RE-ASSEllBLING OF GEARBOX . 
ElPORTANT. To prevent the upper control lever on the gear tower fouling the fan balt when en- F1at spanners 9 - 14 

17 

gaging direct drive. it is ABSOLUTELY ESSENTIAL to make the following adjustment; Slide selector 
fork controlling direct dr~ve into ~hird gear position. ensuring at the same time that the lockin 
shaft und ball are in lock position. Clearance 'j' (see Drawing 26). between hub of seleotor 
~ork and face of boss on cover must not then exceed 0.4 rnrn. to 0.6 rnrn. If c1earance is excessive 
fit washers (31) upon selector fork shaft to give correot adjustment. Tighten seleotor fox-k 
screws (23) and i ock them with wire toprevent any anti-clockwise rotation (see Drawing 29). 

IMPORT1N'r NOTE. To prevent second speed 'jurnping out' of gear, due to incorrect operation of 
the clutch pedal, we advise the follo,~ng modification to the geurbox cover (see Drawing 29). 
Unscrew plug (29) and fit ei ther a fi bre or brass piece 9.3 rnrn. dia., 7 rnrn. long into bore ex
posed. 
Fit spring Part Nu. 506348 and replace plug (29). 

To cover. fit by hand, the rubber suspension bush, engage pin and both supporting col1ars. Use 
distanoe blook MR.1525 for' positloning oollars when locking (see Drawing 30) . 

IMPOR1A:.rT NOTE. --8HOULD PINION BUSlIES SHOW SIGiiIS OF 'NE:\R, PINIONS I~lUST BE REPLACED IT IS 
ABSC:"UTELY ESSENTIALTIL~T Th'E BORE OF PINION BUSlIES BE EXACTLY CONCENTRIC 'NITH TEE PINION PITCH 
Dr:~1~TFR. These parts ure so made that the BORE OF TRE PINION IS NOT CONCENTRIC. WITH THE PITCH 
DIAMETER. The following procedure, strictly adherred to. may be used for rep1acing bushes. 

Mount the ,worn pinion on a rnandrel. ADJUSTED TO TEE '\VORN PINION BUSH. (In the oase of excessive 
oval i ty the pi nion j cannot be sal vaged. '<, 
Check and. if necetisary, reotify the outside diameter of the}pinion. 
Rernove rnandrel and ohange pinion bushes. IT 18 ABSOLUTELY ESSENTIAL FOR THE BORE OF THE PINION 
TO BF. CYLINDRICAL. IF pnHON IS DAV~GED ON SIDE ADJACENT TO SYNCHROMESH RING, IT MUST BE 
REPLACED. 
Centre pinion on a lathe using reotified portion as a basis for concentricity. Use tool for 
boring pinion bush 

18 ASSE~.mLE SYNCHROMESH (See Drawing 31) 
Fit springs (32). Engage false hub MR.3025 mid-way into synchrornesh. Plaoe the six steel balls 
(33) in position. Slide false hub fully horne. Follow through with hub to be fitted and which 
has been previously lubricated. Keep hub constantly in oontact with false hub to prevent dis
placement of balls . 

, 
19 PREPl\RE MAINSIHFT (See Drawing 26) 
, (a) When replacing bushes on second speed id1er gear, fit so that direction of 011 groove i8 

right hand at the synchrornesh dog end and 1eft hand at pinion end. To oarry out correct 
• rebore of these bushes see paragraph 17, (IMPORTANT NOTE). 

F1at spanner 14 

Box spanne r 23 
Distance blocks MR.1525 

False hub MR.3025 
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OPERATION 11S (Continued) DISMANTLING AND RE-ASSElrnLING OF GEARBOX 

(b) 

(0) 

Fit keyway washer (34) to mainshaft. This nitrided steel washer oan be identified by its 
fout grease grooves and the laok offinish on the surfaoes. ' The groo"tes faoe towards the 
seeond speed idler gear . Plaoe seoond speed idler gear (35) in position on shaft, followed 
by a Ce1oron adjustment washer (36) v insert spring and looking plunger (20) (see fig . 2) in 
reoess on sbart, then fit splined washer (21). Depress the looking plunger with the aid of 
a thin strip of meta1 similar to a fee1er gauge. Push washer fu11y home and turn it so 
that plunger locks it in one of the grooves. Cheok lateral p1ay whioh should be between 
0. 05 mrno and 0.10 nun. If thisis 'not so use another Celoron washer from the range listed in 
the Spare Parts Catalogue to give 90rreot olearaI\ee. 

" * t:. 
Mount locking key ( ;;,7). whieh .;paoes · w~shers retaining synohromesh doc;s . the synohromesh 
(with groove for seiector fork to the rear of the shaft), the washer with two grooves (3S). 
the direct drive pinion (lS), and washer (49) between pinion and front bearing. 

(d) In order to find the oorreot adjustment ,oi' end play. provlsionally mount frontbearing. Box spanner 36 

20 

TIGIITIDT THREADED END CAP (3), ENSURE THA.T END PU.Y OF THIRD SPEED PUrrON IS BETv\'EEN 0010 mm. 
ANI> 0.20 mm.WITR A FEELER GAUGE ~,mASURE CLEARANCE BET'i'iEEN WASHER (49) AND PINION (18). IF 
END PLAY IS NOT WITHIN THE"'DIiiITS SPECIFIED CHOOSE ANOTHER RETAINING ~VASHEll (38) FROM THE 
RANGE LISTE!) IN TRE SPARE PARTS CATALOOUE TO GIVE TItE NECF.SSA,.~Y CLEAlUu'lCE. CHECK THAT THE 
SYNCHROMESII CLE.\RANCE BET'lfEEN THE T',YO AnJACENT PINIOK FACES IS NOT MORE THAN 4.2 nun. IF 
CLEARANCE IS IN EXCESS OF THIS FIGURE, CHANGE TRE SYNCHROMESH (see fig.3, Dranng 26). 
FINALLY REMOVE front bearing . 

ADJUST LAYSHAFT END PLAY 
(a) With the aid of mandrei MR.3047 (see Drawing 32, fig.3) fit rear roller bearing (15) 

fo110wed by a Ce1oron washer (39). floating bush (40), and first and reverse speed idler 
pinion (12). Then first thrust ball-race (41)~ split look ring (13), seoond speed pinion 
,(11), speedometer drive worm (42) ~ adjusting washer (5l) ~ direot drivepinion (43) and the 
front bearing. Provisionally tighten oheok nut (4) and ensure that 0.10 mm. to 0.20 mm' end 
play exists between first and reverse speed idler pinion (12) and washer (39). Failing this 
obtain neeessary olearanoe by replaoing Celoron washer (39) by another of different thick
ness from the range listed in the Spare Parts Catalogue. 

(b) Remove a11 parts from ahaft with the exoeption of the rear bearing. 

21 ASSEMBLE DIFFERENTIAL (See Drawing 26) 
If neoessary, reotify the satellite wheel waaher thrust faces in the casing, by ~8ing outter 
l752-T in oonjunction with tool MR.3094 (see Drawing 33). 

(a) Mount Timken bearings with the aid of mandrei MR.3327 (see Drawing 32, fig.4). 

Box spanner 35 
Mandrei MRo3047 

Cutter 1752-T 
Tool MR.3094 

Mandrei MR.3327 

53 



S4 OPERATION 118 (CoDtinued) DISMANTLING AND ~ASSEMBLING OF GEARBOX 

(b) Mount a planet wheel in the oasing using a Celoron washer of medium thickness (011 gr.ooves 
faoing planet wheel)0 Fit satellite wheel (44) and its spindle (17). Determine thioknesB 
of satellite washer (45) by oheoking for high spots when turning oas1ng with the planet 
wheel tail end held in a v1oe. The posit10ning of this satellite will indloate whether the 
Celoron washer of the planet wheel 18 too thiok or too thin, sinoe the satell1 te wheel 
should not ride mor.e than 005 mm. above the planet ~heel (see f1g.4). Use similar prooedure, 
adopted suooess1vely, for the other. three satellites. 
End play of planet wheel must not exoeed 0.16 mm. 

(0) F1nally fit planet wheel into oasing , with bush and Celoron washer all lubrioated with grease 
similar to Mobiloompound. Fit satellite wheels, spider3 lubrioated oarrier spindies and 
pins (16). Foroe pins horne so that their flats press upon those of spindies . 

(d) Plaoeplanet wheel in orawn wheel , Ensure that planet does not bear on the satellite wheels . 

( e) 

Fit a Celoron washer of average thlokness. Provlsionally oonneot crown wheel to differen
tial oaslng and ensure that no high spots exist when turning the oasing. If high spots are 
evident ohoose a Celoron washer of di fferent thiokness. F1nally fit planet wheel . with 
sbaft portion lubrioated wi th grease simllar to Mobiloompound, also washer. 

Connect orown wheel to differential oasing ensuri~~ that markings (letters or figur.es) line 
up. Tighten bolts to a tension of 6 to 7 mkg. (43t to 50! foot pounds) and turn baok tabs 
of double l ookwasbars against flat of eaoh or.own wheel bolt . 

22 ASSEMBLE CWTCH BELL aOUSING 
(a) ASSEMBLE WATER PUMP DRIVE SaAFT (See Drawing 20). Fit rear oentralising rush (55) by 

splaying the metal with a pin punoh to keep it into plaoe. To shaft (50), fit ball-moas 
(51 and 52) and distance pieoe (53) and grease with lubrioant sirnilar to Uobilgrease 6. 
Fit this asaembly to bell hous1ng. Tighten oil return ring (49), with spanner 1640-T, and 
fit sp11t p1n. Fit pressed steel pul1ey, tightennut (64) and turn baok look tab against 
flat of nut. 

(b) Fit olut.oh fork bearing with the shouldered mandr.el used for removing bearing. Engage fork, 
fit bearings , and ensure, after having tightened bearing nuts to a tension of 2 mkg. (l~ 
foot pounds), that the fcrk moves freely. MAKE CERTAIN THAT THE CLEVIS END OF THE WITH
DRAWAL FORK LEVER IS PARALLEL TO THE FORK SHAFT. If neoessary # set the lever to bring it 
parallel. 

, 
(e) Fit thrust gulde. oll pipe fixed by cllpl hub for olutoh withdrawal thrust raoe housing and 

return spring anohor plate. Fit the oil pipe so as to run over the trough of the olutoh 
thrust raoe housing (cluteh in 'engaged' position) • 

.. 

Torsion wrenoh 2470- T 
Sookp+ 17 

Spanu:"r 1640,T 
Box spanner' 22 

Mandre1, amall dia. 25, 
length 40. large dia. 
length 110 

Box spanner 14 

-, 
, 

.-J 

21.5, .~ 
l 
" , 



OPERATION 118 (Continued) DISMANTLING AND ~ASSEN~LING OF GE.~OX 

23 A.SSEI~:BLE GEAR LEVER. TOWER 

24 

Lubrioate shafts before assembling, tighten control levers leaving 0.30 mm. end p1ay on both 
shafts (see Drawing 6, fig.2). 

ASSEMBLE LAYSHAFT (See Dra ... nng 26) 
(a) P1aoe Ce10ron washer (39) in gearbox oasing, fo110wed by first and reverse speed idler 

pinion (12), lubricated thrust bearing (41). seoond speed pinion (11), speedometer drive 
worm (42). ,,/asher (51).' c..nd direct drive pinion (43), Fit shaft (14) with the aid of 
mandreI MR.3044 (-see .Drawing 32, fig.l) allowing it to rest on the front bearing housing. 
Separate seoond speed pinion from first and reverse speed idler pinion, stiok split look 
rings (13) in groove by means of grease, and bring both pinions together again. 

(b) 'Asoertain thiokness of shims to be fitted between ho~sing (6) and the front bearing oap (2) . 

(e) 

( d) 

To do so, offer ball-r.aoe up to housing, and measure by means of a straight edge and set of 
fe eIer gauges, theiUllount bearing protrudes from housing. Find the number of paper shims 
required to give a thiokness equal to the amount protruding. 

~OTE. Front bearing housing (6), Part No. 500,999 is a sheet metal pressing and the thiok
ness of the flange is oonsequently reduoed by 2 mm. This differenbe is oompensated by' 
fitting a'di'stanoe pieoe . Part ·· No. 500999a, under the housing flange. A paper gasket, 
Part No .. 500993 (out on request and 'Hermetioal' impregnated) must be used between distanoe 
pieoe und housing (6). 

Fit front'bearing in housing. Plaoe two paper shims and a single washer between housing 
(6) and gearbox oasing, the paper shims being fitted between the two joints. Tighten nut 
(4) to a tension of 15 mkg. (lO~ foot pounds), using stop tool MR.3139 (see Drawing 34). 
Provi si'onatly fit front bearing oap wi th two so rews. 

AD.JUST POSITIO"N OF BEV&L PIlUON (See Drawings 26 and 35). THIS ADJUSTMENT IS VERY IMPORTANT 
By obtaining oorreot seating of the teeth one ensures both silenoe and longevity of the 
meshing • . Read markings on the bevel pinion faoe (expressed in mms.) denoting the distanoe 
from the ground end faoe of the pinion to the bevel oone apex. This dimension 'd' is also 
the oorreot dimension for the distanoe from orawn wheel oentre~line to the end faoe of the 
bevel pinion • . Asoertain distanoe 'd' .with the aid of speoial olook gauge. Fit paokings 
(46) between the two paper shims so that dimension 'd' is equal to the oone distanoe 
engraved 'on the bevel pinion. This adjustment must be undertaken with maximum preoision. 
THE FIGURE GIVEN IN MMS . .lIDST BE RIGIDLY ADHERED TO. It neoessitates the use of a olook 
gauge and ATTACHMENT 2044-T. Measurements must not be tu.ken from the point of juncture 
of the oaps since manufacturing tolerance of this point amounts to several lengths of mm. 
Should apparatus 2044-T not be available, proceed as desoribed on Drawing 35A. Arter 

L.. __ _ 

Box spanners 11 - 12 

Mandrel MR.3044 

Straight edge 
Set of feeler gauges 

Stop tool MR.3139 
Box spanner 36 

Apparatus 2044-T 
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56 OPERATION 118 (Continued) DISMiNTLING AND ~ASSEMBLING OF GEARBOX 

adjusting. coat the two paper shimswi th 'Hermetica1' 

(e) Saturate the two paper shims, seleoted in paragraph 24-b. with 'Hermetica1'. Offer up 
cap (2) and tighten all tive sorews to a tension of 2 mkgs. (14~ foot pounds) with spring 
washers under heads. 

25 FIT REVERSE GEAR SHA.:. .... T 

Universal joint spanner 14 

Fit both inner washers (47) to p~Daon, affix the balls with grease (13 to eaoh side) 0 BALLS F1at spanners 12- 14 

26 

~~ST STAND PROUD OF PINION END FACES AT LEAST 0.10 MY. Fit outer thrust washers (48) which also 
regula.te pinion end p1ay whioh must be between 0 .05 mmo and 0.20 mm. For this purpose washers 
of varying thickness are provided. Insert lubricated shaft and align the oonioal hole with the 
tapped hole for looking screw in gearbox ousing. Tighten looking screw (9), tit spring washer 
and lock nut. Ensure that the pinion turns treeJ,y. It a shatt has to be replaced • . remove sharp 
edges of oil groove by stoning. Fit tront oil plug of reverse gear shaft after ooating it with 
'llermetical' . 

FI.T MAINSHA..li'T 
Fit shatt (assemb1ed withse'Cond speed idler p1.n1on . synchromesh, washer with two groovcs, and 
direot drive pinion) overthe top and into gearbox and sloping downwards to rear. Then fit first 
and reverse speed sliding pinion (8) and forward oirclip (7) of rear bearings. Fit rear bearings 
with the aid of mandrel MR.3045 (see Drawing 32), and place between the two hearings a washer 
1 mm..thiok. Fit second hearing circlip (7). 
Fit washel" (49) between direot drivepinion and front bearing. Fit front bearing with its 
housing usfng mandrei MR.3045 (see Drawing 32). Fit 10ckwasher on shatt. bearing washer (50). 
the purpose of whioh is to hold the lockwasher in position. and fit end oap (3). TIGHTEN GAP 
TO A TENSION OF 14 to 16 MKG. (101 to 115-~ foot pounds) with two gears engaged to prevent main
shaft turning. Turn back lockwasher ~~ ,~ b against a flat of the end cap. Fit front bearing oap, 
after t:r:ea*in~ gasket with 'Hermetical i

• fit sorews with spring washers and tighten to a tension 
of 2 mkg ~:; {l42 foot pounds). Ensure that the assembly turns freely. 

27 FIT SPEEDOMETER DRrJ'E PINION 
Grease pinion end before inserting i t in bush.Tighten flange screw with aspring washer fitted 
under head. 

28 FIT DIFFERENTIAL 
(a) Offer, up the differential wi th the c rown wheel faciIlg towards filler plug ot oasing. Fit 

in threads of gearbox casing the nuts for adjusting bearings so that they bear against the 
bearing outer rings. Fit bearing oaps and lockwashers. Tighten the bearing adjusting nuts 
but do not lock. 

., 

r 

Mandrel &.3045 

Box spanner 35 
Universal joint spanner 14 
MandreI MR.3045 

Box spanner 12 

, 
. . .. : - .... ~~-.. ,: .. 
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OPERATION 118 (Continued) DISMANTLING AND ~ASSEMBLING OF GEARBOX 

(b) Adjust meshing olearanoe between orown wheel and bevel pinion. To do this instal a olook 
gauge with the use of olamp 204l-T as indioated on Drawing 35. Tighten the two adjusting 
nuts with spanner 1751-T (see Drawing 36) to bring the orown wheel into oontaot with the 
bevel pinion, then unscrew both nuts a quarter of a turn. Adjust nuts to give THE PLAY OF 
TEETH MESH AS I~ICATED ON THE OUTER EDGE OF CRQWN WlIEEL (see Drawing 35) (this olearanoe 
is measured tangentioally at the outside diameter on the flank of a tooth). TAKE MEA8URE:
MENTS AT FOUR POINTS AT APPROXIMATELY 900

• A tolerance of plus 0.05 mm., minus 0.05 mm. is 
allowed. If above this toleranoe, replace the crown wheel. • 'Ia 1/- "" 

• CO"" 
Timken bearings must be fitted with a slight play. Tighten the adjusting nuts and then 
unscrew one slot (approximately 20 mm. on the outer oiroumferenoe of nut). Fit split pins 
to adjusting nuts. Tighten bearing oap nuts to a tension of 7 or 8 mkg. (51 or 58 foot 
pounds), and turn baok lookwasher tabs. Fit oil seals to gearbox flanges. 

NOTE. 8PI joints (011 seals) supplied by Spare Parts Department, Paris, have a proteotive 
ooating and must not be fitted as reoeived, as they would not be leak proof. 
Joints with tanned leather must be immersed in engine oil at 400 C. (1040 F.) for one hour; 
those with ohrome leather mußt similarly be treatedbut the immersion period must be for 
one minute only. 
Smear the out~r surfaoes of the 8PI joints with 'Hermetioal'. Fit ooupling flanges. 
Smear washerS1des facing shaft grooves with 'Hermetical'. Tighten coupling flange nuts to 
a tension'~ ... ;;.. .. ;.~o to 12 mkg. (72 to 86·~ feYot pounds), keeping flanges in position with lever 
MRo3352 (s'~~rawing 27), and fit split pins. 

29 FIT GEARBOX COVER, CHECK SECOND AND SPEED GEAR LOCK 
fit cover on gearbox and tighten it \'Iith two diagonally placed nuts. Engage second speed. LIFT 
COVER, KEEPING IT ABSOLUTELY VERTICAL AND USING GREAT CARE to avoid shifting of synchromesh. 
MESH 18 CORRECT IF THE REAR FACE OF TRE CROWN OF THE SYNCHROMESH PROTRUDES BY 1 lIDIl • . FROM THE 
REAR FACE OF THE SECOND SPEED IDLER PINION DOGS (see Drawing 26; A and Al). Undertake the same 
operation for mesh of top speed idler pinion. 
If mesh is incorreot, shift mainshaft assembly by inserting a shim or several paper joints 
between front bearing housing (5) and gearbox oasing. Finally fit gearbox oover using a paper 
gasket. Fit spring washers and nuts, and tighten to a tension of 2 mkg. (l~ foot pounds). 

CONNECT CLUTCH BELL HOUSING AND GEARBOX 
Treat the flange faoes of both housings with 'Hermetioal'. Fit a paper gasket and tlghten nuts 
with spring washers fltted underneath. Fit gear lever tower and dust shield (the latter 
provisionally as it must be removed for looking shaft adjustment. 

Ti,ghten drain p1ug fitted wi th Co and: ~. washer • 
/· .,S'r~::· 

5 
Universal joint spanner 21· 
Spanner 1751.-T 
Braoket for c100k gauge 

2041-T 
Box spanner 26 
Lever MR.3352 

Universal joint spanner 14 

' .' 
" .~ 

spanners 12- 17 

Box spanner 21 



58 O~ERATION 118 (Continued) DISMANTLING AND ~ASSEMBLING OF GEARBOX 

32 Paint assemb1y . 

33 Remove gearbox stand MR o3053. 

• 

1

1

'." 
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OPERATION 119 BEMOVING !ND REFITTING OF FRONT AXLE (ENG lHE NOT REMOVED) 

REMOVING OF FRONT AXLE 

1 Drain water from raqiator. Meanwhi1e, jack up front of vehic1e and p1ace stand under body 
behind steering . 

. 2 Take off bonnet. Disoonnect positive cab1e from battery terminal using extraotor 2200-T (see 
Drawing 2). Disconneot wiring to head and aide 1amps, horns, and junotion boxes. 

3 Remove front wheels and front bumper. 

Extractor 2200-T 
Box spanner '14 
F1at spanner 10 

Wheelbrace 

'4 Remove wing and radiator she1l assembly (without disconnecting radiator she1l from win~s) . . Start· Braoe spanner with 
by removing bo1ts fi~~ng wings to wingstays, in order to hold wings in position until removed. extension 14 

5 Raise engine and gearbox unit and place block under clutch housing. 

6 Remoye radiator and radiator crossmember. 

7 Disconneot Lockheed brake hoses from brackets. 

8 Disconnect track rods from right and left hand steering arms by means of bal1-pin extractor 
1964-T (see Drawing' 37). 

9 Unoouple drive ~hafts from gearbox flanges and slide coup1ings on splines away from gearbox. 

10 Remove screws (47) fixing torsion bars (heads of screws are in recess of frontnilentb1oc hubs 
(see D~awing 38). 

11 Remove the four nuts (50). holding front axle assembly to hull, with spanner IB80-T (see Drawing 
39). Remove wing and bumper braokets. 

12 Disengage front axle from four hu1l studs .ith the aid of alever. 

13 Should the torsion bars come out together with the front axle, disoonneot them arter removing 
front axle by means of spli t block 0.157B (see Drawing 71). 

REFITTING OF FRONT AXLE 

The right hand torsion bars are identified by one paint mark, the left hand bars by two. 

Universal joint spanner 17 

F1at spanner 14 

Box spanner 21 
Extractor 1964-T 

F1at spanner 14 

Box spanner 14 

Spanner 1880- T 
Universal joint spanne~ 17 

Blooks MR.157B 
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14 Fit torsion bars to adjusting levers (49) (see Drawing 40) pushing them right through until 
stopped by the body 80 as to avoid hindranoe when fitting the axle cradle. 

15 Offer up front axle to hull studs. fit wing and bumper braokets. tighten four hulJ. stud nuts (SO) 
to a tension of 20 mkg. (145 foot pounds) using spanner 1880-'1' (see Drawing 39), P1aoe aspring 
washer between eaoh nut and ax1e oradle. 
Ensure that bal1-head sorews of' adjusting levers are oomp1ete1y unscrewed. Bring each torsion 
bar into relation to the si1entb1oo on the oradle and. "ITH THE ADJUSTING LEVER RESTING ON THE 
BALL HEAD OF THE ADJUSTING SCREW $ LCMER. BY MEANS OF A LARGE LEVER (to overoome silentb100 
resistance). THE LOWER LINK ABM OF THE FR OUT AXtE BY ABOUT TWO SERRATIONS. AT '!'HIS POINT FIT 
THE TORSION BAR. Comp1ete fitting of bar in the si1entbloo by using draw-bar MR.3349 (see 
Drawing 40). 

Tighten fixing bo1t (47) with aspring washer under head (see Drawing 38). 

16 Conneot drive abafts, and 'fIGHTEN lOTS WiLL AFTER FITTING DOUBLE LOCK PLATES. Ensure that the 
coup1ing and drive shaft yokes are at 900 to each other (see Operation 120. paragraph 190). 

17 Conneot track rods to steering a~ ba11-pins, tighten nuts and f'it sp1it pins. 

18 Fit radiator orossmsmber and gearbox support. Turn baok lookwasher tabs against tlat of' nuts 
after tightening. 

19 Fit radiator. 

20 Fit Lockheed brake hoses. 

21 Fit whee1s. 

22 Bleed brake system (see Operation 150, paragraph 5). 

23 Lower vehiole'to the ground. 

24 Check and adjust heights.traok. caster angle and steering look (see Operation 149-151). 

25 Fit raditi.tbr she11'and wing assemb1y. Fit front bumper. 

26 Conneot battery and wiring to 1amps and horns. 

Spanner 1880-'1' 
Draw- bar 0.3349 
Box spanner 14 

F1at spanner 14 

Box spanner 21 

Universal joint spanner 21 

Universal joint spanner 17 

F1at spanner 14 

Whee1brace 

Braoe spanner with 
extension 14 

F1at spanner 10 
Box sp~ner 14 

.. 
I 

, , 
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OPERATION 119 (Continued) 

27 C10se radiator drain plug and fi11 with water. 

28 Fit bonnet. 

... ... 

REMOVING Am> REFITTING OF FRONT AXLE (ENGINE NOT liDlOVED) 
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OPEUATION 120 : DISMANTLING Alm RE-ASSEPLltLING OF FRONT AXLE 

,. 
' DISMANTLING OF FRONT A~LE (See Drawing 41) . . . " 

. I 
P1aoe front ax1e on a strong stand. 

Removeshookab8orb~rs. 
' 0 

# 

Uns~rew hub nuts :asj:ng spanner 1810-T (see Drawing 42, fig.3). ' Remove brakedrums (1) by use 
of extractor 1750-T fitted with oollets 1820-1" (see Drawing 42, fig.l). 

,Remove steeripg arms (see · Drawing 43). Interpose,a distance piece, made from meta1 simi1ar to 
cold chisei stee1, between brake back plate (2) and steering arm nut (51). Unsorew nut until 
it touches the distance piece. Continue looseningnut to exert a strong pressure. Assist . 
~oc sening of arm by hammer blow on boss of arm seatingin swive1 housing. 
On later models, the steering arm nut is part1yoylindrical. In this oase the steering arm 
cannot'be removed until operations described in paragraph 5 are carried out. 

lt~mbve Lockheed hoses (3) and slotted ring nut (4), retaining outer ball-race, by the use of 
,panner 1825-T (see Drawing 43). .Remove also brake babk p1ates assemb1ed. 

,REMOVING SWIVEL ASSElI.1BLY TRl\NSMISSION SHAFTS (Se~ Drawing 41). 
(a) Remove lower swive1 balls Vlith the aid cf ball extractor 1851-T (see Drawing 44). 

• . ~ 

(b)Remove upper link ring nuts (6) by means of spanner 1852-T (see Drawing 44). 

(0) Remove upper swivel'balls (7) by meana of ball extraotor 1860-T (see Drawing 44) . 

(d) Remove transmission shafts and . ~iveis as assemb1ies . .' 

REMOVING UPPER LINK ARMS (See Drawing 45) 
(a) Remove washers and ring nuts (8), slotted ring nut (9) of bush, and remove bush with the 
aid of fl. sc rewdri ve T • 

• 

," 

(b) Wosen c1amp bolts (10) and disengage shafts towards thefront~ unscrewing them by means of 
a flat spanneror pair of grips" or for preference, by fitting a lock nut on the threaded forward 

Box spanner 21 
and tonnny bar 

Spanner 18I~T 
Collets 1820- T 
Ext raoto r 1750- T 

Steel wedge 10 nun. thiok 
Flat spanner 26 

Flat spanners 17 - 19 - 23 
Box spanner 8 
Sp\nner 1825-T 
Brac-e-\ spanner 12 

Box spanners 10 - 23 
Ball extraotor 1851-T 

Spanner 1852- T 

Box spanner 26 
Ball extraotor 1850-T" 

Box ,spanner 23 
and' -extension 

Adjustable spanner 

F1at and box spanners 17 
Cranked spanner 

.. 
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10 

11 

end of the sbaftis and unsorewing the assemb1y. ' '\ . 
, ' 

(0) : Remove proteotive 1eat,hers (40) (see D~awing '41), followed by ball oup(41) with the aid' 
of a drift. Remove greaser.s. 

(d) Remove rear bush (35) by means of 'a press" (see Drawing 45). 

REXOVING LCM'ER LINK ARMS (See Drawing 38). 
This operation requires in some oases a ' press of 80 tons. 

(a) Remove bo1ts (11) fixing silentbld-os (12 and 13) to orad1e. 

(b) Press out splined sbaft (14) using' drifts and sooket &,3363. ' Use short $irirt, first to 
100sen shart and oomplete removal-, with long drirt (see Drawing 46). THE SHAFTS "BBlliG 
TAPERED, IT IS ESSENTIAL TQ PRESS THEM OUT TOWARDS THE REAR OF THE CRADLE. 

NOTE. On later models the splined sbafts (14) are a freer fit in the si1entbloos (12 and 13) and 
in the lower link ar.m (32). ' They oan ~herefore be removed ,without a press. 

REMOVING TRANSMISSION SHAFT SWIVELS (See Dr~ing 41) 
(a) Extraot 'hearing (15) withouter groove,· by means of .extraotor 1750-:-T with oollet lB19-T 

(see Dranng 42, fig.2). If the outer groove is broken, use e~traotor l82l-T (for' be-a'ring 
with 10 balls) and oollet lB28-T (for hearing with 9 balls) whfoh pull out bearing by inner 
ring (see Drawing 48A, fig.l). Removedistano'e pieoe (iS) by hand. 

(b) Unsorew ring nut (17) of inne)" bearing (18) (right h~nd thread on 1eft hand swivel an<! vioe 
versal using spanner lB26-T, held by the hub looking nut sorewed on stub axle (see Dra~ng, 
47) • 

Withdraw transmis don sbaft from sWi vel using too1 1~24- T. Extraot inner bearing from 
swivel using the same too1 (see Drawing 48) orext~otor l82l-T withextra body lß23-T' 
(see Drawing 48A, fig. 2 and 3). . 

DISMANTLING BlUKE BACK PUTES" (See Drawing 49) 
strip out eaoh p1atestlooessively. Remove return spring (19) by means of pliers 2ÜO:r :'(see 
nrawing 50). Removrbrake shoes (27 and 28) J anohor pins (20). and wheel oylinde,r (21)" .. Cut 
away riveting to remove adjusting 08JJIS (22). ' 

I " 
Strip out Whee~YlinderS (all parts removable by hand). 
oup .. shers (2

1 
, and springs (26). 

Remove dust oovers (23). pistons (24), 

,\ 

Drift 
F1at s'panner 14 

" 

Box spanner' 14 
Fiat ·spanner'17 

Driftsarid 
soo ket ' 1m. 3363 , 

• 

Bearing extrao.tor 1821-T 
and oo11ets 1.828-T or '. 

Extraotor l7set:r and • " 
oollets 1819- T 

~. . 

Spanner l82S-T,.;~. 

Tool'l~24-T or 
extraotor ~1821-T and 
extra body l823-T 

Flat span~ers 19 - 22 
Box spanner 8 
Pliers 21lo,..T 

. . 

. ," 

,1' 

-, t 
. .~ . 

" 
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12 Clean parts. 

RE- ASSEMBLING OF FRONT AXLE 

13 ASSEMBLING WHEEL CYLINDERS 

14 

15 

16 

; .~ ".' 

USE ONLY ALeOHOL OR LOCKHEED FWID for oleaning parts, any other substanoe will entail rapid 
deterioration of the rubber oups. Lubrioate oylinder and oups before assembling. The various 
parts oan be assembled by hand (see Drawing 49, fig.2), for positioning of oups. 

ASSEMBLING OF BRAKE BACK PLATES (See Drawing 49) 
Assemble eaoh p1ate separately. Fit adjusti~ oams (22), rivet over pins using snap punoh and 
sooket KR.3354 (see Drawing 51). Fit brake shoe anohor pins (20), brake shoes (27 and 28), 
(linings must be quite dry without any traoe of oil). The shoe with oomplete lining (27) i8 
fitted forward. Slightly oil, adjusting washers (29) of the brake shoe positioning studs. 
Tighten nuts of anchor pins (20) to a tension of 3 mlcg. (2l-i foot pounds) and fit split pin. 
Fit wheel cyHnder also spring (19) with the aid of pliers 211o-T (see Drawing 50). Ensure that 
the brake shoes operate normally and that the washers of the brake shoe positioning studs bear 
on them suffioiently. 

ASSEMBLING OF UPPER LINK ARMS (See Drawiog 45) 
Fit frontbush (34) and tighten ring nut (9). Fit rear bush (35) by means of a press using a 
shouldered mandrei. 
To prevent bush wear, dimension 'al (distance between inner faces of two bushes) must be 
139.45 mm., plus or minus 0.1 mm., and the two faoes must be parallel within 0.1 mm. 
Check these conditions using gauge YR.3507. 
Bore grease holes. Ream bushes. To obtain oorreot alignment of bores, use speoial reamer 
1860-T. 

ASSEMBLING OF BRAU DRUMS 
(a) Use assembly MR.3445 (see Drawiog 52) to ensure correot seating of the drum, in order to 

have it bear on the ~ee1 studs and to prevent oasting breaking. THE BIl~KE DRUM AND HUB 
WST NEV'ER BE COMPLETELY SEPARATED AND STODS MUST .BE REPLA.CED ONE OR '!WO AT A TIME ONLY. 
Rectification of the drum and the assembly of the two parts is oarried out at the faotory 
with the greatest precision. 'Faulty centering will result in brake vibration. Rivet over 
studs with a . press of 8 to 10ttons (failing a suftioiently powerful press, the operation 
oan Qe undertaken with a punch and hammer. ) 

(b) Drill hole for dowel . (set a~y from its former seating). Drive in dowel. Insure that it 
doe", not stand proud and look it by means of a pin punoh . 

. , 
-~'-j. 

(o)Cheok and reotify, if neoessary, the oonoentrioity of drum with hub bore (assemble on 

Box spanner 8 
Flat spanners 19 - 22 
Pliers 2110-T 
Snap punoh and 

sooket MR.3354 

)(andrels :-
small dia. 21.5, length 40 
large dia. 34, length 110 

Expanding reamer 1860-T 
Gauge 0.3507 

Assemb1y lm.3445 

Kand 1 MR.3381-1 
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Mandrel MR.3381-l, see Drawing 53)§ the ovality tolerance must not exceed 0.06 mm. Check this 
by means of a olock gauge. Check duringthis operation the hub and drum assembly. placing a 
washer 4 mm. thiok on each stud and looking with the·wheef nuts tightimed to a tension of 5 mkg. 
(36 foot pounds). 
Do not increase by more than ~ mm., the original drum dia. whioh is 255 nJil. (10 inoh drums) or 
305 mm. (12 inch drums). 

17 DRIVE SHAFTS (See . D~wing 54) 
Repair of drive shaft universal joints entails ~the removal of centre ball joints. When re
assembling, these joints,.or new joints WITH SIMILARDIAMETER OF BALL PIN STEMS, cannot be used 
as their fit in shaft or stub axle after rebore wou1d be too slack and the joint would be likely 
to shift when under load. . 
The exchange of these ball joints for reptacement types with over-size pihs i8 therefore 
essential after each dismantling. It is equally essential to rebore the d~ve shaft ahd~tub 
axle. . 

18 lJISMANTLE AND RE-FIT DRIVE SHAFTS (See Drawing 55) 
(a) Dismantle stub axle yoke. 

(Fig.l) With the assembly held ih a vice, remove the four circlips (52) retaining beari~g 
cups (53) on the stub axle side. Remove by means of a scraper, any paint or burrs which 
might hinder removal of bearing cups. 

(Fig.2) By means of a bent screwdriver, push outwards the four sheet metal c~k washer 
retainers (54) which will free the bearing cups (53). Remove the 1atter together with their 
needles (see· Drawing 54 for details). Do not omit to remove cork washers (55) lining the 
retainers (54), as weIl as the retainers themselves, aS otherwise the dismantling of the 
whole assembly cannot be effected (see Drawing 54). 

• 
(Fig.3) Tilt the spider (56) so that its trunnion emerges from the double yoke by way of its 
release apertur~. The spider ha.ving been freed, withdraw stub axle (31) together with 
spider (56) and the ball joint asserr.bly (62 and 63) (see Drawing 54 for details). 

(b) Remove drive sbaft yoke (see Drawing 55). 
Remove bearing oups as described above (figs. 1 and 2). 

(Fig.4)' Remov~.double yoke (58) by tilting.:.spider (59), the latter remaining on the drive 
shaft '(60). 

(c) Remove sp".der from stub axle end (see Drawing 56) . 
. (Fig. 5) T,nsolder cup (61) on the stub &XIe side of the ball joint protecting cover; this cup 
i8 soft soldered. Remove grease retaining oups (62) to al10w usa of ball joint extraotor. 

\ 
I 
l 

65 
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lf' the ball joint protecting cover is unsoldered at the centre the oup (61) DlUst nevertheless be 
unsoldered. 

(Fig.6) Withdraw ball-pin (63) (the joint ball 69 remaining assembled) using extractor 190o-T 
with oollets 1902-T. To prevent distortion, plaoe two bearing oups (53-) without needles, into 
bearing cup housings. Remove spider (56). . 

(d) Remove spider trom drive sbatt end (59). 
(Fig.7) Proceed as above~ using extraotor titted with oo11ets 1901-T to remove ball joint 
pin (65). • 

(e) Prepare bearings (53) (see Drawing 54). 
Lubrioate eaoh bearing oup with grease similar to Mobil oompound, and then fit twenty-tive 
needles (66) in eaoh oup. 

". ' (t) Prepare spiders (56 am 59) 
Fill gr&ase holes in spiders with grease similar to Mobil oompound. 

Rebore stub _ax1e and drive shatt ends (see Drawing 56). 
Rebore seating ot ho11ow ball joint stem in stubaxle and of ball joint pin in drive shatt . 
Use 8Ucoessively~ first-out reamer 1905-T and finishing-out reamer 1906-T. Atter having 
oaretully oleaned the reamed bores, so that no toreign matter prevents proper working, oheck 
diameterot reaming by means ot 'GO' and 'NOT-GO' gauge 1907-T. 
(Fig.8) Cheok depth of reaming in stub axle by means ot depth gauge 19l2-T with pin 1911-T. 
The depth must be oorreot within 0.12 mm. It determines the position ot the inner ball 
joint "( 63) • THIS POSITION WST CONFORM TO THAT INDICATED ON THE DIAGRAM, IN ORDER TO 
PREVENT NOISE AND RAPID DETERIORATION OF THE JOINT. The depth ot the drive shaf't bore 
need not be ohecked . 

(h) Prepare s tub axle (see Drawing 57). 
Fit spider (56). THE SIDE 'a' WST BE POSITIONEn IN ACCORDANCE WIrR FIG.9. 
(Fig.lO) P1aoe on stem ot ball-pin (63), fitted with its grease retaining soldered oups 
"(62), (assembly sold by our Spare Parts Department), sliding ball (57), oork washer (64), 
stee1 washer (67), and spring (68). 
Ensure that oentral bore ot stub &XIe and stem ot ball-pin (63) are perteotly olean. Foroe 
hol1o. ball-pin (63) right home (using press I903-T, see Drawing 57,rig.lO). (This may 
require apressure up to 12 tons). Use a worn ball-pin (65), modifled as indioated on 
tig.1t. TAKE CARE TO FIT ASSEMBLY VERTICALLY TO PREVENT DAMAGE TO THE BAllrPIN STEM. 

(Fig.12) Cheok positioning ot inner ball joint (69) with 'three-point' gauge 1908-T and the 
two gauges tor bearing oup housings 19l0-T . 
Fill grease retaining oups (62) with lubrioant similar to Mobiloompound. 

Extraotor 190o-T 
Collets 1902-T 

Extraotor 190o-T 
Collets 1901-T 

First-cut reamer 1905-T 
Finishing-out reamer 1906-T 
'Go' and 'NOT-GO' gauge lS07-T 
Depth gauge 19l2-T 
Pin 1911-T 

'Three-point' gauge 1908-T 
Gauge tor bearing oup 

housings 1910- T 
Press 1903- T 

.'.: 
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(i) Prepare drive shaft (see Drawing57). 

( j) 

(k) 

Fit spider (59). THE SIDE 'a' MUST BE POSITIONED IN ACCORDANCE WITH FIG.13. 
(Fig.14) (see Drawing 58). Foroe pin (65) right horne (using press 1903-T, see Drawing 57, 
rig.10). TAKE CARE TO FIT PIN VERTICALLY TO PREVENT DAMAGE TO STEM. PROTECT BALL WITR 
FERRULE 1904-T. 

Fit double joke (58) to stub axle. 
(Fig.15) If double yoke has two different outside diameters, fit larger diameter stub axle 
side for preference. 

Fit drive shaft (60) to double yoke (58). 
(Fig.16). This operation is more easily oarried out if the parts are held vertioally. 
Insert a spider trunnion (59) on the drive shaft side in the corresponding bearing oup 
housing of the double yoke (58). Try, at the same time, to fit ball joint pin (65) into the 
bore of the inner ball (69) and to fit the second spider (59). This is a delioate operation 
and no force must be used. Ensure that the inner ball joint (69) is correotly posi tioned to 
reoeive stern of ball pin (65). 

Ferrule 1904-T 
Press 1903-T 

(1) Fit bearings. 
(Fig.17) With the aid of a tube, fit cork washer retainers (54) and cork washers (55) ooated Tube 20 x 24 x 100 
, Hermetical' • 
Fit bearing oups AND ENSURE TRAT NEEDLES ARE WELL POSITIONED. The oups must bear against 
oork washers. /' 

(Fig.18) Fit bearing oup circlip (52). Check, with gauge le09-T, that oirclip is correotly Gauge 1909-T 
fitted. Repeat operation for other bearings. 

(m) Check, by moving cardan end, there is neither obstruction or play. 

NOTES • 
1. Spider trunnions must seat on base of needle bearing cups. There must be no possibility of 

the spider shifting. 
If the cardan is new, oork washer (55) prevents any such shifting (see Drawing 54). 
If one notices play at 'al between spider and bearing which has been in use it must be 
eliminated in order to prevent noisy drive shaft when oar is in motion and the wheels on 
look. In order to do this, fit a thicker oirolip (52) on one side, or, if this i8 not 
available, fit a shim of: required thickness under the ordinary oirolip (see Drawing 54, rig.2) 
Cheok again for play, and if it still exists, fit a seoond thioker circlip, or failing this, 
another shim on the opposi te side. 

2. To eliminate noise in the oardan splines (a dull thud reverberating -through the body of the 
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oars partioularly on gradients and when aocelerating over rough ground) the bore 01' the yok~ 
must be inoreased in diameter at each end (see Drawing 59). Centre ooupling flange Part 
No: 408454 on a face-plate in a lathe. Bolt coupling yoke to be modified to flange. Screw 
threaded oap 'bi to yoke. Fit carrier ring round this cap. Fit guide (0) fOl centre and 
bring lathe centre into oontaot. Adjust oarrier ring. Disengage lathe centre and remove 
guide. By means 01' a boring 'tool bore out the diameter 01' the hub side to 33.5 mm. without 
touching the splines. Check position 01' tool giving this diameter. To do so~ cheok vernier 
reading on tool carrier. 
Similarly correot bOre on gearbox side. Rere it is impossible to check bore measurements , 
In order to obtain the s~me diameter 01' 33.5 mm.$ the vernier reading on the tool ca~r.ier 
must be the same as it was when rectifying hub side. Rere too, the splines must not be 
maohined. 

19 REMOVING AND REFITTING OF CARDAN COUPLINGS ON GEARBOX SIDE 
(a) Remove oirolips, bearing cups and needle bearings, and 8piders as instructed ror drive 

shafts (see figs.l, 2 and :3, Drawing 55, and paragraph ISa). 

(b) Identical~eration as for fitting 01' drive shaft spider. Check position 01' oirclips (see 
figs.17 and lS Drawing5S, and paragraph lSb). 

19A MOUNTING GEARBOXSIDE CARDAN COUPLINGS TO DRIVE SHAFTS 

20 

Engage drive shafts into cardan couplings, having thoroughly greased the splines with lubrioant 
similar to Mobilcompound. To ansure constant velooity it is essential tbat one axis 01' one 01' 
the spiders in the double yoke is in the same plane as one axis 01' the spiders in the single yoke. 
In praotice this oondition is obtained when the greasers 01' the drive shaft and the oardan . 
ooupling are in 1ine. 
Sorew on sheet metal retaining oup complete with its feIt lining and split steel washer. 

~ASSEMBLING OF FRONT AXLE 

ASSEMBLING OF SWIVELS TO DRIVE S HAFTS 
Use tool lS24-T (see Drawings 41 and 60). 
(a) Fit oil seal (S.P.I. joint) (30) in swivel. Fit inner bearing (lS) lubrioated (grease simi

lar to Ilobilgrease 5). Position bearing and shart in swivel (see Drawing 60, fig.2). Tighte 
nut (17) to a tension of 10 mkg. (72 foot pounds) use spanner 1826-T, see Drawing 47) ~ the 
drive shart being held in a vice. Turn baoktwo tabs 01' tbe lookwasher into slots 01' nuts 
(17) • 

(b) Paok swivel with about 0.100 kg. (t pound) 01' grease (similar to Mobilgrease 5). 

(o) Fit distanoe piece (l6). Fit outer bearing (15) by means 01' tool lS24-T (See Drawing 60, 

Tool 1824-T 
Spanner 1826-T 

Too1 1824-1' 
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fig.3) • 

(d) Fit steering arm. Remove all grease from arm cones and swivel by washing with alcohol. 
Tighten steering arm nut to a tension of 10 mkg. (72 foot pounds) and fit split pin. 

21 ASSDß:BLING OF LOWER LINK ARMS (See Drawing 38) 
NOTE. The lower link shafts are tapered (0.07 to 0.1 mm.). 

F1at spanner 26 
and extension 

69 

(a) Using a press fit splined shaft (14), waxed, into rear silentbloc (12) (see Drawing 46). Gauge MR.3350 

22 

Shafts of older models have a large ohamfer and oentral aperture at the end of the greater 
diameter. Fit shaft from the rear so that smaller diameter is at the front. The shaft must 
protrude 10 mm. maximum to permit the rr.ol·.:"!ting of the link arm (32). On later types, splines 
are oleaned off in the shaft centre and at the end with the larger diameter the oentral hole 
i'6 oountersunk. Assemble shart from the rear of the c radle so that the smaller diameter 
(end with short splines) is fitted at the front. Provisionally fit silentbloo on oradle. 
Fit lower link arm (32) of the protruding part of the shaft, positionirig it. so as to obtain 
a measurement of 325 mm. between the upper shockabsorber pin and the lower shookabsorber 
pin on the link arm (see Drawing 39, fig.3). Use gauge MRo3350'or, in its absence, a rule. 

(b) Place front silentbloo on guide blook MR.3363 (see Drawing 46). Fit shaft by hand or by 
a press and ensure it fits correotly into splines. 

( 0) Press in shaft so that the disengaged .portion o~ the splines in the rear silentbloo (for 
aooommodating end of torsion bar) be 33 mmo, plus or minus 005 mm. for the "Twelve" and 
"Light Fifteen", and 36.5 mm., plus or minus 0.5 mm. for the "Big Fifteen" (see Drawing 38). 
Eliminate lateral link arm play and adjust position of arm in cradle by inserting split 
shims (sold by Spare Parts Department) dnderneath silentb100 flanges. The link arm oentre 
line must be 4 mm. forward of the orad1e oentre line. Fit spring washers under silentbloo 
fixing nuts and tighten to a tension of 4.5 to 5 mkg. (32! to 36 foot pounds). 

ASSEMBLE UPPER LINK ARMS (See Drawing 45) 
(a) Lubricate bearing surfaces of shaft (33) and bushes (34 and 35). Fit spindie in front bore 

of link arm. Fit lookwasher (36) and slotted ring nut (9) to spindie and offer up link arm 
to cradle. Either, by means of a nut and lock nut fitted to front end thread~ of spind1e, 0 
by use of a 23 mmo flat spanner, screw in the spindie leaving about thr~e threads protruding 
at the front (this position of the spindie corresponds approximately to its final position 
after caster angle has been ohecked on ~he car). FI~1LY TIGBTEN olamp bo1ts (10) with 
spring washers fit ted under headsj fit front bush (34), tighten slotted ring nut (9) to a 
tension of 6 to 8mkg. (43 to 57% foot pounds). Turn baok tab of lockwasher (36) into slot 
of ring nut. 

(b) Adjust lateral play on each bush successively by fitting shims (37) sold by Spare Parts 

Guide block MRo3363 

Box spanners 14 - 11 
Press 80 tons" 

Fla t spanne r 23 
Adjustable spanner 
Box and flat spanner 17 

Universal joint spanner 23 



70 OPERATION 120 (Continued DISMANTLING AND RE-ASSEMBLING OF FRONT AXLE 

Department. Tighten nuts (8) to a tension of 9 to 10 mkg. (65 foot pounds). The link arm 
should not move under its own welght. Turn back tabs of lockwashers. 

23 ASSEMBLE SWIVELS(See Drawing 41) 

24 

BEARINGS, BALL JOINTS, UPPER AND LONER CASINGS ARE MATCHED. In the oase of slight play, it is 
permissible to remove shim (38) of 0.05 mm. thickness s BUT. ON NO ACCOUNT MOST THE ORIGINAL SHIM 
(39) BE REMOVED. If play is excessive the whole assembly must be ohanged. 

(a) 

(b) 

(0) 

Fit upper ball joint. 
Fit proteoting leather washer (40) on swivel {leather seam to be positioned towards the rea~ 
as weIl as washers arid spring retainer. Fit lower bearing (41) of ball joint in upper link 
eye. Carefully remove all grease from cone of upper swivel pin and from tapered bore of the 
ball joint. Fit key in key-way. Fit balljoint, having greased iton the outside. Tighten 
nut (42) to a tension of 7 mkg. (5ol foot pounds) and look by punohing metal into swivel pin 
key-way. Fit upper bearing (43). Paok ring oap (6) with grease (similar to Kobilgrease 5) 
and tighten cap to a tension of 5 mkg. (36 foot pounds). Tighten lock nut to a tension of 
8 mkg. (57! foot pounds) with the aid of spanner 1862-T (see Drawing 44)~ and turn baok tab 
of lookwasher against flat of nut. 

Fit lower ball joint. 
Fit leather washer, fit bearings, remove grease from tapers, tighten ball joint as in the 
oase of the upper link arm. FIT SPECIAL SPLIT PIN 426697 TO NUT (44). 

Adjust lower bearing. Fit shims (70) between oap (45) and bearing (46) so that after oap 
has been no~11y tightened by its sorews. there still remains 0.05 mm. to 0.10 mm. play 
between lower faoe of link arm and the oap. After the cap screws have been tightened to a 
tension of 1. 5 mkg. (10 foot pounds). they should be flush upon the lower bearing faoe of 
the link arm. 

(d) Fix leather washers by binding them with brass wire (at least twoturns) • Leathers must not 
rotate with the swivels. Swivel rotation must take p1aoe under a load of 2.5 mkg. (18 foot 
pounds), both ball joints being fitted. 

" 

FIT BRAKE BACK PLATBS. POSITION BRAKE SHOES. 
(a) Tighten nuts of mounting bo1ts to a tension of 2 mkg. (14f foot pounds), and look with double 

10okwasher. Tighten outer ball-raoe slotted ring nut (4), fitted with its grease retaining 
wash8<17, i;o a minimum tension of 15 mlcg. (108 foot pounds) (see Drawing 43). lock ring nut 
by fitting look tab into one of the slots. Fit look tab to one of· the holes in swivel and 
plugthe other sWivel hole with a sorew fitted with spring washer under head. 

Universal joint spanner 23 
Spanner 1852-T 

Box spanner 29 

Box spanner 10 

Spanner 182~T 
Box spanners 8 - 12 

(b) Position brake shoes. Use gauge 2100-T (see Drawing 61) and spanner 212o-T (see Drawing 49). Gauge 2l00-T 
Spanner 212o-T 

• 



OPERATION 120 (Continued) DISMANTLING AND ~ASSEMBLING OF FRONT AXLE 

25 FIT IlUBS TO STUB AXLBS 
(a) If stub axle is broken, IT IS ABSOLUTELY ESSENTIAL TO FIT A NEW HUB TO THE NEW STUB AXLE, 

even if the old hub is still in working order. If the stub axle has only been dismantled 
(but is not broken) it is nevertheless essential, betore assembling to:-

(b) Ensure that the journal of the stub axle taper is in good oondition and shows no signs of 
craoking, seizing, chipping, etc. 

(0) Ensure that the hub bore is oorrectly tapered. 

(d) Cheok, by means of engineer's blue, that the hub is weIl seated at both ends. THE HUB 
JOURNAL MUST EXTEND PAST THE LARGE DIAMETER OF THE STuB AXLE TAPER. IT W.ST NEVER EXTEND 
BEYOND THE SMALL DIAMETER OF THE TAPER. IF JOURNAL FITTING IS INCORRECT THE HUB MUST BE 
REPL~.CED. 

CLEAN STUB AXLE, TAPER OF HUB BORE, AND FRICTION SURFACE OF THE BRME DRUM m:TH ALCOHOL. 
Fit key and engage hub on stub axle, ENSURING TRAT KEY HAS NOT SRIFTED (TO DO THIS, INSERT 
SMALL 2 NM. METAL STRIP INTO KEY-WAY). Before mounting, lubricate faoe of hub nut. By 
means of spanner 1810-T and torsion wrenoh 2472-T (see Drawing 42), tighten nut to a tension 
of 30 mkg. (216 foot pounds). Fit split pin and open out against flat of nut. 

26 FIT SHOCKABSORBERS 
Tighten nuts and fit split pins (see Operation 133 to identity shookabsorbers). 

27 Paint front axle. 

28 Remove axle from stand. 

L .---"-___ _ 

Torsion wrench 2472-T 
Spanner 1870-T 

Universal joint spanner 21 
/' 



72 OPERATION 121 REMOVING AND REFITTING OF TRANSMISSION ON CAR 

REMOVING TRANSMISSION (See Drawing 41) 

1 Jaok up front of vehicle, block it under lower link arm. and slaoken universal ooupling bolts. 

2 

3 

4 

5 

6 

7 

8 

Remove wheel. 

Remove brake drum by means of extraotor 1750-T and oollets 1819-T (see Drawing 42, fig.l). 

Unoouple traok rod from swive1 arm using ball-joint extraotor 1964-T (see Drawing 37). 

Remove outer ball- race slotted ring nut (4) from stub ax1e, using spanner 1825- T (see Drawing 43) 

Remove outer stub axle ba11-raoe (15) using extraotor 1750-T and oollets 1819-T (see Drawing 42). 
Take out distance piece (16) by hand. 

Prevent drive shaft from turning by means of vice l830-T (see Drawing 47A). 
Remove ring nut (17) of inner stub axle bearing (right hand thread for 1eft hand stub axle and 
1eft hand thread for right hand stub axle). Use spanner 1826-T (see Drawing 47) held in 
posi tion by stub axIe nut. 

Remove lower ball joint (5) by means of extractor 1851-T (see Drawing 44). 

9 Unscrew sheet meta1 grease retaining oap from coup1ing yoke end. Disengage swive1 from lower 
link arm, lift suffioiently to disengage cardan shaft on the gearbox side, and wedge the assemb1y 
at this height to permit withdrawa1 of shaft when dismantling later. 

10 Remove drive shaft fram swive1. Use tool 1824-T (see Drawing 48). 

11 Ramove inner bearing and oil seal (30) from swivel, using too1 1824-T (see Drawing 48). 

12 Unoouple drive shaft ooup1ing from gearbox flange. 

REFITTING TRANSMISSION (See Drawing 41) 

Whee1brace 

Spanner 1810-T 
Collets 18l9-T 
Ext raoto r 1750-T 

Box spanner 21 
Extraotor 1964-T 

Box spanner 8 
Spanner 1825-T 

Collets 1819- T 
Extraotor 1750- T 

Vio-e 1830- T 
Spanner 1826-T 

Box spanners 10 - 19 
Extraotor 1851-T 

Tool 1824-T 

Tool 1824-T 

F1at spanner 14 

13 Conneot drive shaft ooupling to gearbox flange. TIGHTEN NUTS VERY FIRMLY AFTER FITTING I BLOCFORT' Flat spanner 14 



OPERATION 121 (Continued) REMOV1NG AND REF1TTING OF TRANSMISSION ON CAR 

WASHERS. 

14 Fit S.P.I. joint (30), forming oil seal. into ~ivel. Fit inner swivel bearing (18) after 
lubrioation (grease suoh as Mobilgrease 5) and engage transmission into bearing by means of tool 
l824-T (see Drawing 50). 

15 Fit driveshaft to oardan~ lubricating the splines thoroughly with grease similar to Mobilcompound 
and engage swivel with lower link arm. To ensure constant velo city IT 1S ESSENTIAL TRAT ONE AXIS 
OF ONE OF THE SPIDERS IN THE DOUBLE YOKE BE IN THE SAME ?LANE AS ONE AXIS OF THE SPIDER IN THE 
SINGLE YOKE. In praotioe this is obtained when the greasers of the drive shaft and oardan 
ooupling are in line. 

15 Fit lower swivel ball joint (5). (For adjustment, see Operation 120, paragraphs 23b and c). 

17 Prevent drive shaft from turning by means of vice l830-T (see Drawing 47A). 
Tighten inner swiv~l bearing ring nut (17) to a tension of 10 mkg. (72 foot pounds). Use spanner 
1825-T (see Drawing 47). Turn back two tabs of lockwasher into slots of ring nut. Position 
bearing and shaft in swivel by means of tool l824-T (see Drawing 60). 

18 Pack swivel with 0.100 kg. Ci pound) of grease (similar to Mobilgrease 5) and fit distanoe 
piece (16). 

19 Fit stub axle outer bearing (15) by means of tool l824-T (see Drawing 60). 
• 

20 Tighten outer ball- rac·e ring nut (4), to a minimum tension of 15 mkg. (108 foot pounds), using 
spanner l825-T (see Drawing 43). Lock ring nut by fitting lock tab into one of the slots. Fit 
lock tab to one of the holes in swivel and p1ug the other swivel hole with a sorew fitted with 
spring washerunder head. 

21 Fit hub and brake drum (for fitting precautions, see Operation 120, paragraph 25). 

22 Tighten sheet metal grease retaining cap to coupling yoke end. 

23 Fit wheel. 

24 Lower vehiole to ground. 

Box spanners 10 _. 19 

Spanner l826-T 
Tool l824-T 
Vice l830-T 

Tool l824-T 

Spanner l825-T 
Box spanner 8 

Torsion wrench 2472-T 
Spanner J,8l0-T 

Wheelbrace 



74 OPERATION 122 
REMOVING AND REFITTING OF UPPERLINK A1W (FRONT AXLE NOT REMOVED) 

STRIPPING OUT !ND RE-ASSEMBLING 

REMOVING OF FRONT AXLE UPPER LINK ARM (See Drawing 45) 

1 Jack up front of vehicle and place stand under lower link arm., 

2 Remove wheel. 

3 Remove upper ball joint. Use spanner 1852-T and ball extraotor l850-T (see Drawing 44). 

Wheelbrace 

Spanner 1852-T 
Extractor 1850-T 
Box spanner 22 

4 REMOVE UPPER LINK ARM 

5 

(a) Unscrew spindie nuts (8) and remove washers. Unscrew slotted ring nut (9) of front bush (34 Flat spanner 23 
remo'Y'e the bush (this is easily done with the use of 80 screwdriver and with upper link arm forced Adjustab1e spanner 
to the rflar). 

(b) Loosen clamp bolts (lO). Disengage spindie towards the front by unscr~ng it with 80 flat 
spanner, pair of grips, or preferab1y, by mounting look nuts on the threaded front end of the 
spindie and unscrewing the assembly. Remove link arm. 

RECONDITIONING OF FRONT AXLE UPPER LINK ARM 

STRIPPING OUT LINK A1Ul (See Drawing 41) 
Ca) Remove proteotive leather (40) then ball joint bearing (41) by use of 80 drift. Remove 
greasers. 

(h), Remove rear bush (35) by means of 80 press (see Drawing 45)". 

Box spanner 17 
Flat spanners 17 and 23 

Drift 
Fla t spanne r 14 

),(and re ls 
amall dia. 21.5, length 40 
large dia. 34, length 110 

6 RE-ASSEMBLE LINK ARM (See Drawing 45). 

(a) Fit bush (35) by means of 80 press and using a mandrei. Fit front bush (34), tighten ring 
nut (9). To prevent bush wear, the dimension' ä' between the inner faces of the bushes must 
be 139.45 mm., plus or minus 0.1 mm., and the two faoes must also be parallel within 0.1 mm. 
Cheok; these conditions with gauge 0.3507. Bore grease holes. 
(b) Ream~he two bushes. Use aligning reamer l860-T. 

(0) Fit ball joint bearing (41). Ensurethat bearing is oorreotly seated in upper link housing. 
Fit greasers. 

Ilandrels 
small dia. 21.5, length 40 
large dia. 34, length 110 

Reamer l860-T 
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OPERATION 122 (Continued) 
REMOVING AND BEFITTING OF UPPER LINK ARM (FRONT AXLE NOT REMOVED) 

STRIPPING OUT AND ~ASSEMBLING 75 

7 

8 

9 

REFITTING OF FRONT AXLE UPPER LINK ARM 

Fit upper link ann to front axle (see Operation 120, paragraph 22). 

Fit upper ball joint (see Operation 120, paragraph 23a). 
Swivel movement must take p1aoe under a load of 2.5 mkg. (18 foot pounds) with both upper and 
lower ball joints fitted. 

Fit wheel. 

10 Lower vehio1e to ground. 

11 Adjust aaster angle (see Operation 149, paragraphs 1, 2 and 3). 

• 

Box spanner 17 
Flat spanners. -17 - 23 
Adjustable spanner 
Universal joint spanner 23 

Universal joint spanner 26 
ipanner 1852-T 

Whee1braoe 



76 OPERATION 123 REMOVING AND REFITTING OF RACK AND PINION STEERING 

RD.iOVING OF STEERING (See Drawing 63) 

1 Jack up front 01' vehic 1e, b100king i t at a height 01' about 550 mm. to allow 1r.\. thdrawa10f stee ring 
towards the front. 

2 

3 

4 

Remove steering wheel with the aid 01' steering ,whee1 ex;traotor 1950-T (see Drawing 62). Remove 
key. 

Disengage track rods (1) from steering arms, using ball joint exttactor ,1964-'T (see Drawing 37). 

Remove fixing screws 01' movable steering brackets (2). 

5 Disengage steering towardsthe front (the fixed tube remains in the vehio1e). 

6 

7 

REMOVING OF FIXED TUBE 

See operation 124, paragraphs 2, 3, 4 and 5. 

REFITTING OF F fxEDTUBE 

See operation 124, paragraph 6, 7, 8 and 11. 

REFITTING OF STEElHNG (See Drawing 63) 
• 

The car is 'stillblooked 'up with the 10wer link arme about 550 mm. above f'loor level. Engage . 
'steering .column in 'fixed tube. Fix the movab1e braokets (2) under hull. Fit steering 
provisionally, and turn from 1eft to right to ensure that steering is free. 

'Adjust height 01' steering wheel. 
With steering 100se1y held in.,movable brackets (2) and with ' the fixed tube freed from dashboard 
and bulkhead:-;; 
Bring 10west part 01' 8teeri~,*hee1 to a height 01' 505 mm. plus or minus 5 mm. from floor oarpet. 
Tighten c1amp sorews (3) 01' Qibvable brackets, tighten half braokets on dashboard and the attach
ment to bulkhead. Adjust height 01' column, so that it does not scrape on steering whee1, yet 
engages by severa1 mm. in the whee1 recess. 

Extraotor 1950-T 
Box spanner 32 

Box spanne r 21 
Extraotor 1964-T 

Ball joint spanner 12 

Ball joint spanner 12 

8 Check concentrioity 01' stee'ring co1umn in the f'ixed tube. Steering co1umn eooentricity must not Box spanners 14-17 



OPERATION 123 (Continued) REMOVING AND REFITTING OF RACK AND PINION STEERING 

exceed 4 mm. Check by means of bush MR.3102 (see Drawing 62, fig.3). Checking bush MRo3102 

9 Look olam.p s orews (3) of the braokets and test operation of steering again. If obstruotion is Box spanner "14 - 17 
notioeab1e it oan on1y be due to the fixed tube not being oonoentrio. Cheok again the positioning 
of the 1atter. 

10 Fit ba11-pins (4) of traok rods(see Drawing 64, fig.4), dust shie1d (5), fitted with Be11evi11e Box spanner 21 
washer and rubber oover. Offer up ball pin to tapered bore in traok rod. Measure with fee1er 
gauges, olearance between face of traok rod eye and Be11evi11e washer. Insert shims (6) to give 
a olearanoe of 0 mm. to 0025 mm. Tighten nuts and fit split pins. 

11 Line up front and rear whee1s. Fit steering whee1, with key in key-way corresponding to.one of Box spanner 32 
the steering whee1 spokes, and tighten nut. The position of the two upper steering whee1 spokes 
must permit the driver fuH view of the instrument panel. Fit combined horn and lighting switoh. 

12 Adjust traok (see Operation 149, paragraphs4 and 5). 

13 Adjust steering look (see Operation 149, paragraphs 6, 7, 8 and 9). 

14 Lower vehic1e to the ground. 

: 

i_ 
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78 OPERATION 124 . REMOVING AND REFITTING OF STEERING COLUMN OUTER TUBE (STEERING NOT REMOVED) 

REMOVING OF OUTER 'IDBE 

1 Remove steering wheel by means of steering wheel extraotor 1950-T (see Drawing 62) 

2 Remove oombined horn and lighting switoh. 

3 Remove nuts fiXing braoket to instrument panel. Loosen fixing sorews of half braokets on bulk
he~d in order to relieve pressure on rubber bush and to permit removal of outer tube. Remove 
outer tube. 

4 Remove braCket fixing outer tube to instrument panel (by hand). 

5 Remove half braokets on bulkhead. 

FITTING OF OUTER 'IDBE 

6Plaoe half braokets on bulkhead (do not tißhten sorews) . 
. 

7 Fit braoket to outer tube (approximately 180 !Um. from top end). 

ß· Offer up outer tube. Steering column eccentricity in relation with outer tube must not exceed 
4 mm. Cheok this ~th the aid of bush MR.3102 (see Drawing 62, fig.1). If eocentrioity is over 
the limit adjust position of outer tube brackets 1n their slots, and then tighten braoke~s. 

9 Fit inner rubbet' bush to outer tube. For easy assembly, ooat this bush with either oastor oil or 
Lookheed fluid . 

10 Line up front and rear wheels. Fit steering wheel, with key in key-way oorresponding to one of 
the steering wheel spokes so that clear vision of the instrument panel is obtained. Tighten 
steering wheel nut 

11 . Fit oombined horn and lighting switoh. 

Box spanner 32 
Extraotor 1950-T 

Box spanner 14 

Box spanner 14 

Checking bush MR.3102 
Box spanner 14 

Box spanner 32 
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OPERATION 125 DISMANTLING !ND ~ASSEMBLING OF RACK AND PINION STEERING 

DISMANTLING OF STEERING (See Drawings 6:5 and 64). 

Place steering assembly,held in olamp W.156l (see Drawing 65), in a vioe , Never grip by the 
steering column or box. 

Remove right and left track rods by means of ball ext~ctor 1964-T (see Drawing :57) . 

Remove steering oolumn rubber bush (7). Remove steering co1umn (8). 

Remove rack guide (9) by removing plate (10). 

Remove right and 1eft ends oaps (12 and 11). (Use spanner 1975-T, see Drawing 66 , fig.:5). 

Remove right hand movable steering braoket (2) and right hand concertina rubber. Disengage 
~all joint cover (1:5). 

Slide raok to the right. Remove split pin, unsorew slotted nut fonning guide ball (14), and 
disengage retaining tube (15) from ball pin seating by using spanner 1976-T (see Drawing 66). 
Remove ball pin sealing plate (16), remove right hand ball pin (17). Bring dowel (18) of 
proteoting sheath to face release aperture 'a' in steering box tube (see Drawing 64, fi g.l). 
Remove dowel, take out remaining ball pin as weIl as the rack and sliding proteoting sheath (19) . 

8 Remove left hand concertina rubber. 

9 

10 

Remove lower bearing cup from steering box. Moderately heat outside of aluminium steering box, 
using a b10w pipe at the level of the bearing cup. The slight expansion of the box will permit 
free withdrawal of cup without use of too1 . 

strip out right and 1eft traok rods (see Drawing 64, fig.4). Remove ball pin adjusting nuts 
(20) using spanner 1870-T (see Drawing 66), disengage cups (21), remove end adjusting sockets 
(22) . 

11 Clean the parts. 

12 

ASSEMBLING' OF STEERING (See Drawings 63 · and 64) • 

. Fit lower hearing oup into steering box by means 
pORRECTLY SEATED IN THE STEERING BOX BORE •• 
~ ' . 

i ~ 

of a bronze drift. ENSURE THAT THIS CUP 18 

-L...., 

Clamp MR.15Sl 

Box spanner 21 
Extraotor 1964-T 

Box spanner 14 

Box spanner 14 

Spanner 1975-T 
Flat spanner 14 

Box spanne r 17 

Box spanner 10 
Spanner 1976-T 

Blow pipe 

Spanner 1870-T 
Box spanner 14 

79 



80 OPERATION 125 (Continued) DISKANTLING ABO ~ASSEMBLING OF BACK AND PINION STEERING 

13 Plaoe steering box, held in olamp Mi.l56l, in a vi oe (see Drawing 65). Clamp MR . l561 

14 ASSENBLE, AND ADJUST, STEEtlING COLtJMN WITR PINION FITTED 
Ca) Engage steering oolumn (8) into steerini box, followed by the upper bearing and its oup (23) . 

Adjust bearings TO MOVE FREELY BUT WITHOUT PLAY, by means 01' shims (24) ohosen f'rom those 
listed in the Spare Parts Catalogue and plaoed between steering box and olosing plate (25)., 

(b) After adjusting, pack bearings with grease similar to Mobiloompound. Refit cover plate (25) Box spanner 14 
whieh HAS ONE MACHINED FACE. THIS FACE MOST BE FITTED AGAINST THE BEARING CUP . Fit grease 
. retaining felt and its cap. Fit nuts with spring W&shers, and tighten. 

15 ASSEMBLE STEERING RACK 

16 

;,, " hR 

(a) If' ball-nut or steering box tube has been replaoed, ensure that there 1s 0.05 mm. olearanoe, 
slotted ball nut (14) and steering box tube (26). Undertaken the following operation (see 
Drawing 64 » f'ig.3):-

Fit and lock right hand movable bracket (2) to steering box tube (~rovisional assem.bly) 
Engage ball-nut with r etaining tube (15) 0 At the same time introduoe a shim 0.05 mm. thiolC 
and 8 mm" wide. The tube serves to oarry nut and shim along a distanoe 01' about 140 mm. 
approximately (distanoe representing travel 01' the raok). Nut and shim must slide f'reely 
and withoutplay at the point where the steering box tube is gripped by the movable braoket. 

(b) Fit left hand movable bracket (2). Fit oonoertina rubber on steering box tube (26). the 
smaller diameter 01' rubber against the braoket. 

(0) Fit rack (having previously lubrioated it with grease similar to Uobiloompound) . the 
sliding protecting sheath (19) (ELONGATED HOLE ON RIGHT HAND SIDE). Fit left hand ball-pin 
(17) with its oup seatings ' (28), (and distance pieoe in the oase 01' large model aar.s). 

(d) Fit dowel (18) of' proteoting sheath, tighten nut on oopper washer. 
itsoup seatings. 

Fit seoond ball-pin and ... Box spanner 10 

(e) Fit reta~ng tube (15) and damper spring (29) §tighten with s~nner 1976-T. Sorew fully Spanner 1976-T 
home t!J(;n release one-sixth 01' a turn. Check +.rghtening 01' ballr-pins whioh must turn by 
hand without obstruotion. . . c .~ . 
Hold the retaining tube with spanner 197~-T (see D~awing 66) and tighten ball-nut (14). Fit 
split pin without slaokening nut. 11' split pin hole does not lineup with one of' the nut 
slots, drill a new hole ' at slötfarthest . 't"mlov.~! f'rom original split-pin hole. Prevent any 
drill swarf falling into steering box by pluggiIit tube aperture with a rag. 

ADJUST MESH OF RAC~ !Nb PINION . ' .::~ 

Posi tions.'P.eering whee l. 
r-::".," ' . "' ~. :~::" - . 

. ,~Yf.:if:> . . ~, ~ 

In order to obtain olearvision-of the instrument panel between two 

.' .. ", . ~. ~ '. ' ; . 

5 ' , + -;;'Ya# :.,<-. Sh _H'; i#;;,c" 6--'1 ' ,· ··A$tf' ·-?fY '} irr ' +,,-~ dW'töb' , 1 ' 

) 
r 
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OPERATION 125 (Conti nued) DISMANTLING AHD RE-ASSEMBtING CF RACK AND P INION STEERING. 81 
spokes, adjust mesh in the following manner:-

(a) Place steering wheel on steering column with key fitted into keyway corresponding to one of 
the steering wheel spokes. 

(b) Mave this spoke into vertical position, pointing downwards . 

(c) Mesh rack with pinion by tuming steering ~heel one and a haU turns. 
correct the rack will then protrude by 37 nun., plus or minus 2 nun. from 
aluminium steering box. If i+ does not, put mesh backwards or forwards 

17 ADJUST RACK GUIDE (See Drawing 63) 

If the mesh is 
the face of the 
by one tooth. 

.. 
Engage rack guide (9) in housing in steering box, WITHOUT THE SPRING, fit closing plate (10) 
the machined face against the box:. Fit adjusting shims (30) so as to obtain normal mesh without 
play or obstruc+-ion. A PLAY OF 0.1 nun. to 0.2 nun. BEING NECESSARY to prevent pinion teeth 
fouling the roof of rack tee'th, a shim, 0.1 ffiffi. to 2 nun. thick, must be added to those 
previously fitted. Remove plate (10) and fit it again with spring (31). Fit spring washers to 
screws and tighten. If spring pressure is insuf'ficient (steering too light) insert washers (27) 
between spring and guide. If spring ptessure is too great (steering too hard) fit shim (30) 
between plate and steering box. 

18 Fit ball'-pin sealing plate (16) (langer part on the left hand side). fit ball-pin upper and 
lower cövers (13). After fi Hing, pinch and turn down s lide ends of upper cover so that the 
lower slide is carried along 'ay the upper slide when the rack maves. Fit right hand concertina 
rubber, with smaller diameter against bracket, the right hand movable bracket without tightening 
as its final position will be determined when assembly is fitted to car. Tighten concertina 
rubbers WITHOUT USE OF PIN (to prevent sco:dng), positioning hose clips so that heads of 
tightening split pins protrude away from concertina rubbers. This is necessary to avoid tearing 
off the rubber when split pins are being tightened. 

19 Fit lock nuts (32) of right hand end cap fitting a lockwasher between locknut and cap. Fill 
cap with grease (similar to Mobilcompound) and screw on provisionally. HALF FILL ONLY, with the 
same lubricant, the left hand cap (11), fit paper gasket and tigh~en nuts fitted with spring 
washers. 
The amaunts of grease with which the caps have been lubricated (about 340 grammes - three quarters 
of a po.und) must not be exceeded or the steering will leak when working. Fit steering column 
rubber bush (7). Fit the hose clip with split pin head away from the rubber bush .• 

20 PREPARE TRACK RODS (See Drawing 64, fig. 4) . 
Loosen and articulate the adjustable sockets on the rods (if necessary, touch up socket threads 
by means of a thread file and taps). After lubricating threads fit sockets (22) to rods, taking 

Box spanner 14 

Box spanner 14 

Tap 22 dia. x 100 
Thread file 22 dia. x 100 

, j 
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OPERATION 125 (CQntinued) DISMANTLING AND RE-ASS~rnLING OF RACK AND PINION STEERING 

care to engage both simu1taneously . ProvisionaEy adjust sockets to obtain a distance (ror aE 
types ) cf 563 nnno J plus or minus 0 , 2 nun ., between ball pins, by using gauge MR , 3340 (see drawing 
6"n Fi t track rod ball pins (4) and ~'Ups (21) both being previously 1ubricated. Fit retaining 
springs for cups and tighten adjustirlg nut s (20) to a tension of 8 mkg o (57~ foot pounds) (by 
means cf spanner 187o-T. see Drawing 66) . Unscrew one eighth of a turn maximum and fit sp1it 
pins. 

FIT TRACK RODS (See Drawing 64, fig.l) 
Fit protecting rubbers (33) sterns cf rack ball pins . 
and tapered bores of adjustable sockets wit h a1coho1. 

Remove all grease fram tapers cf ball pins 
Righten nuts and fit split pins. 

Gauge : . .R o 3340 
Spanner 1870-T 

F1at spanner 21 

22 Remave steering assembly fram c1amf? MR.1561. 

• 

ttr · °W -,;"... 
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OPERATION 126 REMOVING AND llEFITTING OF REAR AXLE (OLD MODEL) 

REMOVING OF REAR AXLE 

Lift vehicle (using bracket or jaok attachment MRo3300-110, see Drawing 57A). Block it up at 
approximate1y the f100r height in order to disengage the rear wings. 

Remove rear whee1s. 

Remove silencer (see Operation 142). 

Remove shock absorbers. 

Disconnect Lockheed brake pipe from three-way union, brake cables from handbrake cross-shaft. 
Uncouple petrol pipe from single clip and move it away from underneath hu1l to a1low for the 
passage of the tubu1ar crossmember. 

Remove front three fixing bolts of both rear wings, in order part1y to disengage wings from hul1 
and to give access to the adjusting screw and locknut (18) (see Drawing 68). 

If necessary, remove carpet from lower partof door opening. • 

Loosen nuts and sleeves fixing rear orossmember with the aid of spanner 2050-T (see Drawing 68). 

Remove front bolts and pins fixing real' tubular crossmember. 

10 Remove rear axle. 

11 

12 

13 

REFITTING OF REAR AXLE 

P1aoe gauges MR.3338 on upper rear shook absorber pins on hull (see Drawing 69). 

Bring axle beneath vehic1e,first of a11 engage link arms, then ,lift ax1e 'so as to fit 10wer 
shock absorber pins into slot of gauges. (The balance and support cf the whole ax1e is better 
assured thus than by use of a jack) , Tighten the pins and bolts fixing the tubular crossmember 
end p1ates with shakeproof washers under all heads. Tighten also the nute, fitted with shake
proof washers, of the sleeves with the aid of spanner 2050-T (see Drawing 68). 

Connect Lockheed brake pipe to three-way union. Fit hand brake cab1es to cross-ßhaft. Adjust 
tension of cables so that brakes are engaged on third notch of ratchet and wheels lock on the 
fourth notch. 

Bracket MR.3300-ll0 

Wheelbraca 

Box spanners 12 - 17 

Universal joint spanner 

Flat spanner 14 
Box spanner 12 

Box spanner 14 

Spanner 2050-T 

Box spanners 17 - 25 

Gauges MR.3338 

Box spanners 17 - 26 
Spanner 2050-T 

Box spannel- 12 
Flat spanner 14 
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OPERATION 127 REMOVING AND R EFITTING OF TUBULAR CROSSmmER (SERIES 6) 

REMOVING OF REAR AXLE 

Jack up vehicle (using bracket or jack attachment MR,330Q...UO, see Drawing 67A). Block it 'tp at 
approximately the height of the rear f1oor. 

Remove both rear Wheels. 

Remove rear shock absorbers 

Remove silencer (see Operat10n 142). 

Disconnect Lookheed brake pipe from three-way union on crossmember and handbrake cables from 
cross- shaft. 

Remove tie-rod (1) (see Drawing 70). Begin by removing nut (32) on tubular crossmember to 
prevent the rod turninge 

Remove torsion bar retaining plates (2). Fit split block MRo1578 to one torsion bar (see 
Drawing 71). Knack torsion bar out from cent re bracket and repeat same operation for the aecond 
bar. Place gauges MR.3338 (see Drawing 69) on shook absorber pins to support the axle assembly 
while removing silentblocs. Remove screws fixing silentblocs (5) (see Drawing 72). 

8 Remove the assemb1y from vehicle. 

9 

10 

REMOVING OF TUBUV.R CROSSMEMBER (CRUCIFORM AXLF': ASSEMBLY HAVING BEEN REMOVED) 

Remove exhaust pipe bracket from 0 rossmember. Disconnect petrol pipe from union and from olip 
on hull and disengage it outwards to permit free passage of the crossmember. 

Remove set screws fixing crossmember to hull (three screws on each end ' plate which unscrew from 
inside the vehicle) 

11 Remove crossmember from hull with the aid of alever. 

REFITTING OF TUBULAR C:l,OSSMDiBER 

12 Fit tubu1ar crossmember to hull. Tighten fixing screws. 

85 

Braoket MR. 3300-110 

Wheelbrace 

Universal joint spanner 21 

Box spanners 12 - 17 

Flat spanners 12 - 14 

Flat spanners 21 - 29 

Flat spanners 12 - 16 
Block MR o1578 
Gauges 1mo 3338 
Brace spanner with 

extension 16 

F1a t spanne r 14 
Box spanne r J 2 

Box spanners 17 - 26 - 35 

Box spanners 17 - 26 .~ 35 

• 
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OPERATION 128 
REMOVING AND REFITTING OF REAR AXLE ASSEMBLY WITH TUBULAR 

CROSSMEMBER AND LINK ARMS REMAINING FITTED TO CAR (OLD MODEL AND SERIES 6) 87 
REMOVING REAR AXLE ASSEMBLY 

Lift the vehic1e (using bracket or jack attachment MR.3300-110, see Drawing 67A). Block it up 
under hu11 at approximate1y the forward point of the rear wings. 

Remove wheels und hubs and brake drums. 

Disconnect Lockheed brake pipes and remove them from guides on link arms. 

Remove brake back p1ates (clean brake cab1e sheaths with a wire brush and lubricute them to ease 
their sliding inthe guides). Remove back plates fro!n ax1e without disconnecting the brake 
cab1es. Remove tie-rod (1) (see Drawing 70). 

Remove shock abso rbe rs from lO'YIer pins on ax1e. 

With the aid of a sorewdriver, disengage link arms from axle studs. Placa of stretcher between 
link arms wi t:n. stretcher ends resting on brackets forming brake sheath guides. Force out link 
arms and withdraw ax1e beaIn. Remove stretcher. 

FITTING OFAXLE ASSEMBLY (see Drawing 70) 

Fit stretcher as indicated for removing ax1e. Engage ux1e beam and withdraw stretcher. 

Fit tie-rod (1). Secure with sp1it pins. 

Bracket MRo3300-110 

Whee1brace 
Adjustable spanner 

Flat spanners 17 19 - 21 

Flat spanners 21 - 29 
Brace spanner with 

extension 14 
Wire brush 

Universal joint spanner 21 

stretoher 1200 mm. 

Stretcher 1200 mm. 

Flat spanners 21 - 29 

9 Fit shock absorbers on ax1e studs. Universal joint spanner 21 

10 Fit brake back p1ates and Lockheed pipes. Brace spanner with 
extension 14 

F1at spanners 17 - 19 - 21 

11 Fit hubs and brake drums. tighten nut (31) to a tension of 10 mkg. (72 foot pounds). then slacken Adjustable spanner 
one quarter of a turn approximately to obtain an end p1ay of about 0.05 mrn. to 0.17 mm •• which 
will a110w THE NUT TO BE TURNED BY HAND. FIt sp1it pin. Pack hub caps with 0.080 kg. (3 ozs.) 
of grease (similar to Mobilgrease 5). and tighten oaps to a tension of 5 to 6 mkg. (36 to 43 
foot pounds). 

12 Adjust offset ofaxle. Use gauge 2051-T (see Drawing 79). Gauge 2051-T 



88 OPERATION 128 Continued 
REMOVING AND REFITTING OF REAR AXLE ASSEMBLY WITH TUBULAR 

CROS')(1WtBER ,'eND LL'JK ARMS REMAINING FITTED TO CAR (OLD MODEL AND SERIES 6) 

13 Bleed Lockheed brake system (see Operation 150, paragraph 5). 

14 Paint ax1e. 

15 Fit whee1s. Wheelbrace 

16 Lower vehicle to the ground. Use bracket or jack attaohment MR.3300-110 (see Drawing 57A). Braoket U~.3300-110 
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OPERATION 129 
REMOVING AND REFITTING OF REAR AXLE WITR LINK ARMS THE 

TUBULAR CROSSMEMBER REMAINING FITTED TO CAR (OLD MODEL AND SERIES 6) 

REMOVING OF AZLE 

Jack up vehicle (using bracket or jack attachment MR.3300-ll0. see Drawing 67A). Block it up 
under hull at a point level with front tips of rear wings. 

Remove rea r whe eIs. 

Remove silencer (see Operation 142). 

Bracket MR.3300-ll0 

Whee1brace 

Box spanners 12 - 17 

89 

4 Remove rear shock absorbers. Universal joint spanner 21 

5 

6 

7 

Disconneot Lookheed brake pipes and handbrake cables from cross-shaft. 

Remove tie-rod (1). (First remove nut (32) on tubular orossmember to prevent tie-rod from 
turning). (See Druwing 70). 

Remove torsion bar retaining plates (2). Fit split block MR.1578 (see Drawing 71) to one torsion 
bar. Knock torsion bar out of centre bracket then repeat operation for second bar. Fit guages 
MR.3338 (see Drawing 69) to shock absorber pins III order to support axle assembly when removing 
silentblocs. Remove screws (5) fixing si1entb1ocs to tubu1ar crossmember (see Drawing 72). 

8 Disengage assemb1y of reur axle beam and link arms from the vehicle. 

FITTING OF REAR AXLE 

9 Fit gauges MR.3338 on upper shock absorber pins (see Drawing 69). 

10 Place axle assembly under car. Ruise axle assemb1y and fit lower shock absorber pins in inter
mediate holes of gauges. 

11 Fit silentblocs to tubular crossmember. Tighten screws (5) with spring wushers fitted under 
heads (see Drawing 72). 

. 12 Remove gauges from lower shock absorber pins and refit the pins into lower slots of gaugeso 
(For this operation, fair1y considerable weight mustbe exerted upon the link arms) . 

13 FIT TORSION BARS 
NOTE:- RI'JHT HAND rO~~:SION BA..."tS ,\RE IDENTIFU::n BY ONE PAINT MARK AND THE LEFT BY 'nlfo. 

Flat spanners 12 - 14 

Flat spanners 21 - 29 

Flat spanners 12 - 16 
Blook MR.1578 
Gauges MR o 3338 
Braoe spanner with 

extension 16 

Gauge s MR.3338 

Universal joint spanner 
with extension 16 
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OPERATION 129 (Continued) 
REMOVING AND REFITTING OF REAR AXLE WITH LINK A~m THE 

TUBULAR CROSSMEMBER R~IAINING FITTED TO CAR (OLD MODEL AND SERIES 6) 

Torsion bars having been fitted to silentblocs. hold the axIe in the bottom gauge slots and Block lffi,15 7 8 
at the same time eneage torsion bars in the sp1ined centre bracket. (Move axle. if necessary. Box spanner 12 
within the limit aI10wed by gauge slots). Comp1ete torsion bar engagement by means of split 
block MR.1578 (see Drawing 71). 
Fit torsion bar retaining p1ates (2), ti~hten screws fitted with spring ~ashers under heads (see 
Drawing 70). 

Fit tie-rod (1). Secure with split pin (30). 

Connect Lockheed brake pipes and petrol pipes. 

Fi~ and adjust hand brake c ables (see Operation 150, paragraph 3). 

Remove gauges MR.3338. Fit shock absorbers and the silencer. 

Adjust offset ofax1e using gauge 2051-T (see Drawing 79). Tighten nuts (32). 

F1at spanne rs 21 23 

F1at spanners 14 17 

F1a t spanne r 12 

Universal joint spanner 21 
Box spanners 12 - 17 

Gauge 2051- T 
F1at spanner 29 

19 B1eed Lookheed brake system (see Operation 150, paragraph 5). 

20 Fi t rear wheels. Whee1braoe 

21 Lower vehicle to the ground. Use braoket or jaok attachment MR.3300-110 (see ,Drawing 67A). Bracket MR.3300-110 

22 Adjust heights of hull from ground (see Operation 151, paragraphs 1. 2 and 3). 
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OPERATION 129 (Continued) 
REMOVING AND REFITTING OF REAR AXLE WITH LINK A~m THE 

TUBULAR CROSSMEMBER R~IAINING FITTED TO CAR (OLD MODEL AND SERIES 6) 

Torsion bars having been fitted to silentblocs. hold the axIe in the bottom gauge slots and Block lffi,15 7 8 
at the same time eneage torsion bars in the sp1ined centre bracket. (Move axle. if necessary. Box spanner 12 
within the limit aI10wed by gauge slots). Comp1ete torsion bar engagement by means of split 
block MR.1578 (see Drawing 71). 
Fit torsion bar retaining p1ates (2), ti~hten screws fitted with spring ~ashers under heads (see 
Drawing 70). 

Fit tie-rod (1). Secure with split pin (30). 

Connect Lockheed brake pipes and petrol pipes. 

Fi~ and adjust hand brake c ables (see Operation 150, paragraph 3). 

Remove gauges MR.3338. Fit shock absorbers and the silencer. 

Adjust offset ofax1e using gauge 2051-T (see Drawing 79). Tighten nuts (32). 

F1at spanne rs 21 23 

F1at spanners 14 17 

F1a t spanne r 12 

Universal joint spanner 21 
Box spanners 12 - 17 

Gauge 2051- T 
F1at spanner 29 

19 B1eed Lookheed brake system (see Operation 150, paragraph 5). 

20 Fi t rear wheels. Whee1braoe 

21 Lower vehicle to the ground. Use braoket or jaok attachment MR.3300-110 (see ,Drawing 67A). Bracket MR.3300-110 

22 Adjust heights of hull from ground (see Operation 151, paragraphs 1. 2 and 3). 



OPERATION 130 DISMANTLING, CHECKING, AND RE-ASSEMBLING OF REAR AXLE (OU> MODEL) 91 
DISMANTLING OF REAR !XLE (See Drawings 70 and 72). 

1 P1aoe assemb1y on a suitab1e stand. 

2 Remove Lookheed brake pipes. F1at spanners 8- 12 - 14 -
17 - 19 

3 

4 

5 

6 

Remove hubs arrl brake drums (3). 

Remove brake back plates (4). (Clean brake oable sheaths with a wire brush and 1ubrioate them 
to aase their sliding in the guiqes). 

Remove tie-rod (1). (First remove nut (32) at tubular crossmember end to prevent rod from 
turning) • 

Remove torsion bar r etaining plates (2). Fit spli t block MR.1578 (see Drawing 71) on torsion bar 
(towards centre portion). Disengage bars from oentre braoket. Remove sorews (5) fixing silent
blocs. Remove link arms. Knooktorsion bars out of silentb10cs (see Drawing 72). 

7 REMOVE SILENTBLOCS FROM LINK AAMS (See Drawings 70 and 72) 
(a) Remove circlips (6) from trunn~on pins (7) and. (17) of the adjusting rods (14). Knook out 

the pins. 

Adjustable spanner 

Braoe spanner with 
extension 14. 

Wire brush 

F1at spanners 21 - 29 

Braoe spanner with 
extension 17 

F1at spanner 12 
Block MR.1578 

(b) Remove circ1ips (8) from si1entb1oc ring nuts. Remove ring nuts (9) and take out hubs (10). Flat spanner 23 
Adjustab1e spanner 

8 STRIP OUT BRAKE B~CK PLATES (one p1ate at a time) (see Drawing 73). 
(a) Remove return s:(lring (19), using pliers 211o-T (see Drawing 50), brake shoes (27) and (28), 

whee1 cy1inder (21), and handbrake oables. 

(b) Remove adjusting cams (22). Knock out oam pins by means of a punch. 

9 STRIP OUT WHEEL CYLINDERS (all parts oan be removed by hand). Remove dust covers (23), pistons 
(24), cups (25) and spring (26). 

10 STRIP OUT HUBS AND BHAKE DRUMS 
Knockout inner bearing cups with the aid of a drift. 

11 Clean parts. 

Box spanners 10 - 14 - 21 
Pliers 2110-T 

Punch 8 dia. 

Drift 
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OPERAT+ON 130 (Continued) DISMANTLING. CHECKING, AND RE- ASSEMBLING OF REAR AXLE (OLD MODEL) 

CHECKING CAMBER AND TOE-IN OF CRUCIFORM AXLE 

CHECK CAMBER (See Drawing 74) 
(a) A lathe of capacity at 1800 mm. (72 ins.) between eentres, and 225 mm. (9 ins.) between 

centres und bad is required. Set up axle to be oheeked in latheo On stub axles mount tool 
2052-T VERTICALLY, and loeated by the wheel studs (if still in axle) or by a sorew (if 
studs have been removed). The axle must be in its normal position, that is to say, the 
buffers must be at the top. Fix tool to stub axle with a nut. 

(b) Rotate the axle one quarter of a turn to bring lower finger of tool 2052-T into oontaot 
with a straight. edge held in lathe tool-post (see Drawing 74, figol). 

(0) Rotate the axle one half of a turn to bring the other finger of the tool against the 
straight edge. The distanoe between this finger and the straight edge should be between 
7.3 mm. and 11.3 mm. 

(d) If the dimension obtained is not within the limits specified, remove the axle from the 
lathe and correet by BEATING OUT (COLD), the upper web if the oamber is insuffioient ,or the 
lower web if it is too great. 
tater types of reinforced criciform axles can only be eorrected in the cold state by means 
of a press. 

(e) Proceed as above for the other side of the axle. 

Tool 2052-T 

13 CHECK TOE-I~ OF p~ (See Drawing 74). 
(a) With the axle set up in lathe as on vehiole (with buffers at the top), position tool 2052-T 

HORIZONTALLYon stub axle, looated by wheels studs (if still in axle) or by a sorew (if 
studs have been removed). Fix tool with nut on axle stube 

(b) Bring forward index finger into oontact with straight edge held in lathe tool-post. 

(e) Rotate the axle half a turn to bring the other finger of the tool against the ~traight edge. 
The distanoe between this finger ~nd the straight edge should be from 0 nun. to 2 mm. THE 
LESSER DISTANCE SHOU~ BE TOWARDS FRONT'OF . AXLE. Correot axle, if p.eoessary, by beating 
out rear web if toe-in 1s insuffioient and front ·webtf it is too graat. 
Reinforoed oruoiform axles ean only be oorreoted in tha oold state by means of a press. 

Cd) Prooeed as above for the other side of the axle. 



OPERATION 130 (Continued DISMANTLING, CHECKING AND RE-ASSEMBLING OF REAR AXLE (OlD MODEL) 93 
RFr-ASSEMBLING OF REAR AXLE (See Drawings 70 and 72). 

"-14 REPLACE SHOCK ABSORBER PIN 
(a) Remove are welding with the use of a ehisel. 

(b) Unscrew pin. 

(c) Fit new pin and tighten weIl (15 mkg. (108 foot pounds) approximate tension). 

(d) LoQk pin by arc welding to avoid heating the axle. 

15 RE-ASSEMBLE WHEEL CYLINDER 

16 

17 

Use only alcohol or Lockheed fluid to clean parts, any other substance quiokly hanns the rubber 
cups. Lubricate cylinder and cups with Lockheed fluid before assembling (see Drawing 73 for 
order of assembling parts). 

RE-ASSEMBLE BRAKE BACK PLATES (re-assemble plates successively) (see Drawing 73). 
Fitadjusting cams (22) s rivetting <!Iver pins (1i.th the aid of assembly MR.3354, see Drawing 51) . 
Fit handbrake cabIe, tighten brackets fixing oable to plate. Fit anchor pins (20). Fit con
necting link to brake lever by hand. Fit this lever to brake shoe (28). Hook brake cable on 
lever and fit brake shoes (27) and (28) (linings must be quite dry and show no traces of oi1) 
(the shoe with the shorter lining is fit ted at the rear) . Lightly oilad~usting washers (29) of 
the guide studs. Tighten anchor pin nuts (20) to a tension of 3 mkg. (212 foot pounds) and fit 
split pins. Fit wheel cy1inder (21). Ilook on return spring (19) to brake shoes using p1iers 
21l0-T (see Drawing 50). Check that brake shoes operate normally and that there is sufficient 
pressure on them from the guide stud washers. 

REPLACE WHEEL S TUnS IN BRAKE DRUM . TRUE UP BRAKE DRtP.AS. 
(a) Use assemb1y MR.3445 (see Drawing 52) in order to ensure dru~ seats correct1y on the studs 

in order to prevent casting cracking. NEVER C;)MPLETELy'DISENGAGE THE DRUM FROM THE HUB. 
REPLACE STUDS ONLY ONE OR TWO AT A TIME. The drum is careful1y assemb1ed to the hub in 
our works since faulty centering wou1d resu1t in vibration when braking. Rivet over studs 
with a press of 8 to 10 tons capacity (in the absence of a press the operation can also be 
undertaken with a hammer and punch). 

(b) Drill hole for dowe1 set away from its former position. Drive in dowel and ensure that it 
does not stand proud. Punch casting to retain dowel. 

(c) Fit bearing oups into hubs . 

Flat spanner 26 

Flat spanner 26 

Pliers 211o-T 
Box spanners 10 - 12 ~ 14 -

21 
Assembly MR.3354 

Assembly MR.3354 

(d) Machine the drum in a lathe and mounted on mandrel MR.3381-2 (see Drawing 76). The maximum MandreI MR.338I-2 



94 OPERATION 130 (Continued) DISMAN TLING, CHECX ING AND RE-ASSEldBLING OF REltR AXLE (OLD MODEL) 

permitted tolerance of ovality is 0.06 mm. Check this by means of a clock gauge. Do not increase 
the original diameters of 255 mm. (for 10 inch drums) and 305 mm. (for 12 inch drums) bw more 
than 2 nun. 

18 .Fit inner bearing (33) having packed it with grease (similar to Mobilgrease 5). Fit S . .f.I.. 
joint (34) forming oil seal, by means of a press (the edge of the leather must be fitted on the, 
bearing side) (see Drawing 70) .. 

19 PREPARE AND FIT SILENTBLOCS ON LINK ARMS (See Drawings 70 and 72) 
(a) Remove and refit bearing silentb10cs (11) by means of a press and mandreI and , guide block 

MR.3335 (see Dra\ring 77). 

(b) Engage on the hub (10) (the inner splines of which face towards dutside of link arm), link 
arms (12), levers (13), adjusting rod (14) and its pin (7), frictiön-Washers (15) (with 
chamfer facing hub splines), silentblocs (16), and locking ring nuts (9). 

(c) Fit in position fixtures MR.3336 (to ,grip bearings tightly and position them so that their 
flanges form an angle of 1040 with centre-line of link arms) (see Drawing 72, fig.2). 

(d) Tighten bearing ring nuts (9) to a minimum tension of 25 mkg. (180 foot pounds). After 
tightening ensure that threads protrude an equal amount either side. 

(e) Remove fixtures MIL 3336. Fit trunnion pin (17) and circlips (6). 

(f) Drill hub to insert ends of circlip (8). 

20 CONNECT LINK ARMS AND FIT TORSION BARS 
Right hand torsion bars bear one paint mark and the left hand bars two. 
(a) Fit link arms on tubular crossmember after having engaged torsion bars in silentblocs and 

cruciform axle in link arms. Tighten silentb10c bearing screws (5) with spring washers 
fitted under heads (see Drawing 72, fig.l). 

(b) Place a straight edge along upper face of tubular crossmember end flange. Lower the link 
arm so as to 0 btain a dimens ion of 155 mm. to 170 mm. between straight'edge and upper part 
of rear eye of link arm (see Drawing 78) . Fit tor.sion bars. Fit retaining plates (2) and 
tighten nuts fitted with spring washers. 

(c) Provisiönally fit tie-rod (1). Secure with split pin (30). 

21 FIT BRAKE BACK PLATES. POSITION BRAKE SHOES 
(a) Lubricate brake cable sheaths and fit them in brackets on link arms. Fit spring washers 

Mandrel and guide block 
UR.3335 

Fixtures MIt. 3336 

Adjustable spanner , 

Universal joint spanner 17 

Box spanner 12 

Flilt spanners 21 - 29 

Universal joint spanner 14 



OPERATION 130 Contin~ed DISMANTLING CHECKING AND RE-ASSEMBLING OF REAR AXLE OLD MODEL 

under nuts of sheath brackets and tighten to a tension of 2 mkg. (1-% foot pounds). Tighten 
nute fixing brake back p1ates to a tension of 2 mkg. (1~ foot pounds). Turn back lockwasher 
tabs. 

(b) Position the four brake shoes. Use gauge 2103-T (see Drawing 80). 

22 FIT HUBS AND BRAKE DRUMS (See Drawing 70) 

Gaug e 2103- T 
Spanner 2120-T 

Before fitting, pack inside of hub with 0.100 kg. (quarter of apound) of grease (similar to Adjustable spanner 
Mobilgrease 5). Fit outer Timken bearing also packed with grease. Tighten stub axle nut (31) to 
a tension of 10 mkg. (72 foot pounds) and then slacken a quarter of a turn approximate1y, to give 
an end p1ay of 0.05 mm. to 0.17 mm. THIS WILL ALLOW NUT TO BE 1URNED BY HAND. Fit eplit pin. 
Fill hub caps with 0.080 kg. (3 ounoes) of greaee (similar to Mobilgrease 5). Tighten to a 
tension of 5 to 6 mkg. (36 to 43 foot pounds). 

9S 

23 Fit Lockheed brake pipes. F1at spanners 8 - 12 - 14 -
17 - 19 

24 Adjust offset of rear ax1e using gauge 2051-T (see Drawing 79). Tighten nute (32). Gauge 2051-T 
Flat spanner 29 

25 Paint assembly. 



96 OPERATION 130A. DISMANTLING, CHECKING, AND RE-ASSEMBLING OF REAR AXLE (SERIES 6) 

DISMANTLING OF REAR AXLE (See Drawing 70) 

1 Plaoe assemb1y on a suitable stand. 

2 

4 

5 

6 

Remove Lockheed brake pipes. Remove rubber buffers. 

Remove hubs and brake drums (3). 

Remove brake back p1ates (4). (Clean brake cable sheaths with a wire brush and 011 them to ease 
their s1iding in the guides). Remove ax1e link anns . 

Remove si1entblocs from link anns (see Drawings 70 and 72) (see Operation 130, paragraph 7). 

Strip out brake back p1ates (see Drawings 73 and 50) (see Operation 130, paragraph 8). 

7 Strip out whee1 cylinders (see Operation 130, paragraph 9). 

8 Dismantle hubs and brake drums (see Operation 130, paragraph 10). 

9 Clean parts 

CHECKING CAldBER AND TOE- IN OF CRUCIFORM AXLE (See Drawings 74 and 75) 

(See Operation 130. paragraphs 12 and 13). 

ASSEMBLING OF REAR AXLE 

10 Replace shook absorber pin (see Operation 130, paragraph 14). 

11 Assemble w}'lee1 cylinders (see Drawing 73) (see Operation 130, paragraph 15). 

12 Assen:b1e brake back p1ates (see Drawings 73 and 50) (see Operation 130. paragraph 16) , 

Box spanner 12 
Flat spanners 14 - 17 - 19 -

24 

Adjustab1e spanner 

Brace spanner 14 
Wire brush 

F1at spanner 23 
Adjustab1e spanner 

Box spanners 10 - 14 - 21 
Pliers 2110- T 
Punch 8 dia 

Punch 8 dia. 

Too1 2052-T 

Flat spanner 26 

Pliers 2110-T 
Box spanners 10 - 14 - 21 
Assemb1y MR.3354 



OPERATION 130A (Continued) DISMANTLING, CHECKING AND RE- ASSEMBLING OF REAR AXLE (SERIES 6) 97 

13 Rep1ace whee1 studs. Co rrect brake drums (see Drawings '52 and '76) (see Operation 130 , paragraph 
17) . 

14 Fit rear bearing (see Operation 130 , paragraph 18) . 

15 Prepare and fit silentblocs on link arms (see Drawings 70, 72 an.d 77) (see Operation 130, 
paragraph 19). 

16 Fit link arms to ax1e. 

17 Fit brake back p1ates. Position brake shoes (see Operation 130, paragraph 21). 

18 Fit hub and brake drums (see Operation 130, paragraph 22). 

19 Fit Lockheed brake pipes. Fit ax1e rubber buffers. 

20 Paint assembly . 

Assembly V~.3445 
llt.a.ndre1 MR.3381-2 

Mandrei and guide b100k 
MR.3335 

Fixture MR.3336 
Adjustable spanner 

Gauge 2103-T 
Spanner 2120-T 
Universal joint spanner 14 

Adjustab1e spanner 
Box spanner 12 

F1at spanners 14 - 17 - 19 -
23 
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1 

2 

3 

OPERATION 131 REMOVING AND REFITTING OF FRONT TORSION BARS 

REMOVING OF FRONT TORSION BAR (See Drawing 38). 

Jaok up vehicle at a point approximately under the scuttle in order to take all weight off the 
torsion bar to be removed. Take off wheel. 

Wheelbraoe 

Remove torsion bar fixing sorew (47). 
oradle. 

Screw head is 100ated in silentbloc bore on the front ax1e Box spanner 14 
and tommy bar 

Remove rear half bracket of crossmember under engine (48) Box spanners 13 - 14 
Fla t spanne r 14 

4 Disengage adjustip.g lever (49). To faoilitate this operation. jerk the who1e link and swivel 
assemb1y by means of a long lever 

5 Disengage torsion bar. Disengage bar from silentbloc on front axle cradle towards the rear. 
TUt ba~ downwards and then remove it towards the front. Should torsion bar be difficult to 
extrao~ from front··silentbloo, use split blook MR.1578 to extraot it (see Drawing 71). 

REFITTING OF FRONT TORSION BAR (See Drawing 38). 
Right hand torsion bars bear one paint mark and the 1eft hand two. 

Blook MR.1578 

6 With the vehiole ~emaining jacked up underneath the scuttle, engage torsion bar in half bracket 
of arossmember (48), then fit adjusting lever (49) with its ba11-head sorew oomp1etely unscrewed. 

7 

Join both halves of crossmember and tighten up nute fitted with spring washers. Bring the torsion F1at spanner 13 
bar in relation to the silentbloc (13) on the front axle cradle. and with the adjusting lever Box spanners 13 - 14 
restin~ on ball-head of screw, 10wer the lower link arm about two sp1ines with the aid of a long Draw-bar MR.3349 
lever ~so as to overcome silentbloo resistance). At this point introduoe torsion bar into 
silentbloo. Complete fitting of bar by using draw-barMR.3349 (see Drawing 40). Tighten torsion 
bar fixing sorew (47) fitted with aspring washer under head. 

Fit wheel. Lower vehiole to the ground. Wheelbraoe 

8 Adjust heights (see Operation 151, paragraphs 1, 2 and 3). 

9 Check weight distribution (see Operation 151, paragraphs 4, 5 and 6). Weighing maohine 2310-T 

~.......",~~~ .~ .... ' ...... ""'" • • t-... ........ ___ ............. _ .... _ .... ....... ~ . .... -~~-...... _--....; ........ ---_ . .. - ........ - _ .. - J 



OPERA.TION 132 REMOVING AND REFITTING OF REAR TORSION BARS 

REMOVING OF REAR TORSION BAR (See Drawings 70 and 72) 

1 Jack up vehicle underneath rear of hull. 

2 

:3 

4 

5 

6 

Take off whee1 and shock absorbar on the side on which .torsion is to be removed. To remave left 
hand torsion bar, disengage tie-rod (1) from axle on1y. To remove right hand torsion bar~ un
couple silencer from exhaust pipe and disconnect exhaust pipe from bracket on tubu1ar orossmember. 
Let assembly rest on the ground. 

Remove retaining plate from the torsion bar that is to be taken out. 

Fit sp1it-block MR.1578 to torsion bar. Knock bar out from central braoket (see Drawing 71). 

Fit gauge iilR.3338 on upper and 10wer shock absorber pins to support the ax1e (see Drawing69:' . 

Remove screws (5) fixing silentb10cs. 

7 Disengage torsion bar, remove split-block MR.1578. 

8 

9 

10 

11 

In the case of a torsion bar breaking off flush with the centre bracket on the tubular oross
member. the second torsion bar has to be removed to a110w the remaining end of the first bar to 
be knocked out. 

REFITTING OF REAR TORSION BAR (See Drawing 70). 
NOTE - RIGHT HAND TORSION BARS BEAR ONE COLOUR MARK AND LEFT HAND BARS TWO. 

Engage torsion bar in silentb10c with the splined portion protruding. Fit silentbloo to tubular 
o rOB smember. 

Fit lower shock absorber pin into slot 01' gauge MR.333·S by exerting f'airly considerab1e leverage 
upon the link arm (see Drawing 69). 

Fit torsion bar in centre bracket by moving ax1e within the limits allowed by the slot of the 
gauge to permit engagement 01' sp1ines. Fit retaining p1ate (2) and seoure by screw fitted with 
spring washer. 
In oase 01' difficu1ty in e~gaging splines use split block MR.1578 to comp1ete engagement 01' 
torsion bar. 

Conneot tie-rod (1) to axle (in the case 01' 1eft hand bar being f'itted). 

~Vhe e 1 brao e 
Box spanners 14 - 17 - 21 

Box spanne r 12 

Block MR.1578 

Gauge MR.3338 

BraG espanner and 
. exten~ion 17 

{ 
. ~ 

i ... 

Universal joint spanner 
with extension 17 

Gauge M1L 3338 

Block MRo 1578 

Box spanner 21 

99 



100 OPERATION 132 (Continued) REMOVING AND REFITTING OF REAR TORSION BARS 

12 Fit Spicer shock absorber. Universal joint spanner 21 

13 Fit silencer and exhaust pipe (in the oase of right hand bar being fitted). Box spanners 12 - 14 

14 Fit wheel. Whee1brace 

15 Lower vehicle to ground. 

16 Adjust heights (see Operation 151, paragraphs 1,2 and 3). 

17 Check weight distribution (see Operation 151, paragraphs 4, 5 and 6). Weighing machines 2310-T 



OPERATION 133 ~~10VING AND REFITTING OF FRONT AND REAR SHOCK ABSORBERS (SPICER MODEL ONLY) 101 
REMOVING SHOCK ABSORBERS 

1 Remove front shock absorbers (lock wheels to right for removing right hand shook absorber and to Universal joint spanner 21 
the 1eft for 1eft hand shook absorber). 

2 

3 

4 

5 

Jack up vehio1e at the rear. Remove rear wheels. 

Remove rear shook absorbers. 

REFITTING SHOCK ABSORBERS 
Shookabsorbers are identified by two letters and one figure punched on the 10wer part cf the 
upper casing. The first letter indicates the 10cation of the shock absorber : 0 for front shock 
absorber and P for rear. 
The second letter indicates the month of manufacture. Example:-

A - January E - May 
The figure indicates the year of manufacture . Exarnple:-

4 1944 6 1946 
Shook absorbers oan also be identified by their respective lengths when not under load:-

271 mm., plus or minus 2.5 mm. (10.67 ins, plus or minus 0.1 ins.) between eye centres 
for front shock absorbers. 

321 mm., plus or minus 2 . 5 mm. (12.64 ins. plus or minus 0.1 ins.) between eye centres 
for rear shock absorbers. 

Shock absorbers are always fitted with the filler plug pointing downwards. This position as 
weIl as the vertical position of the shock absorber as a whole must be observed in the course 
of maintenanoe or when storing. 

Fit shock absorbers, with rubber bushes between two plain washers, tighten nuts to a tension of 
of 8 mkg. (57t foot pounds) and secure with sp1it pins. 
(a) Fit front shock absorbers. 
(b) Fit rear shock absorbers. 

Fit rear wheels. 

6 Lower vehicle to the ground. 

Wheelbrace 

Universal joint spanner 21 

Universal joint spanner 21 

Wheelbrace 
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1 

2 

4 

5 

OPERA.TION 134 RECONDITIONING OF SPICER SHOCK ABSORBER 

RECONDITIONING (See Drawings 81 and BlA) 
Unless there is a substantial leak, used shoek absorbers ean be eomplete1y reeonditioned by 
replaoing oil with oil of greater viscosity. 

Remove guarantee seal. Extend shock absorber to its maximum length and then remove filler plug. 

SLOWLY DRAIN shook absorber by eompressing it to its minimum length (using apparatus ER.3552, see 
Drawings 81 and 8lA). then alternately extend and eompress it until all oil has been drained and 
no resistanee eneountered. 

With shoek absorber oompressed to its m1n1mum leRgth, serew funnel MRo3382 (see Drawing 81) into 
filler plug hole.Pour into the funnel the correot quantity of oi1 aceording to the type of 
shock absorber. For front shock absorbers 140 cubic em., plus or minus 5 cubie cm. (8oS4 ' cubic 
ins" plus or minus 0.31 cubie ins , ) and for rear shock absorbers 160 eubie c~ •• plus or minus 
5 cubie om. (9."76 oubie ins ., plus Öl" minus 0.31 cubie ins.) NEVER ElCCEED THESE QUANTITIES. 
Alternatively extend and compress shock absorber until all the oil is absorbed (this operation 
must be earried out with the shock absorber fitted and with the filler hole facing upwards) . 
Re~ove the tunnel. fit and tigh~en p1ug. 
The shock absorber being replenished keep it upright (fil1er plug at ·the battom) during period 
of maintenanoe or storage. 

REPLACING OF ,ROBBER BUSHES 

Insert a sorewdriver between rubber bush and shook absorber eye and prise out bush. 

Fit replacement b~sh (previously dipped in water) by' hand and force completely home, with a mallet 
or a vlce (actlng as a press). 

Box spanner 13 

Apparatus MR.3552 

Furmel MR.3382 
F1at spanners 13 - 14 
Apparatus ~m.3552 



OPERATION 135 REMOVING AND REFITTING OF GEAR S ELECTOR 

REMOVING OF SELECTOR 

1 Remove bonnet. 

2 

3 

4 

5 

6 

Remove battery. Use extraotor 2200-T (see Drawing 2, fig.l) for battery oable terminals. 

. 
Disengage relay shart oontrol rods from seleotor levers. 

Remove gear seleotor by unsorewing the two nuts behind the dashboard and the bolt and nut in the 
battery housing. Use spanner 2430-T (see Drawing 82, fig.3). 

REFITTING OF SELECTOR 

Offer up gear seleotor by engaging it under the dashboard, first tighten the two nuts behind the 
dashboard with the aid of spanner 2430-T. then the bolt and nut in the battery housing. Conneot 
relay shart oontrol rods . With the seleotor oontro1 lever and selector forks oontrol lever in 
the neutral position, adjust control rods to oorreot length before fitting to avoid disp1aoement 
of oontrol levers from the neutral position. Ensure that the operating lever does not foul on 
its lateral movement. Fit split pins to shouldered bolts of oontrol rods. 

Refit the battery. 

7 Rep1aoe the bonnet. 

Extraotor 2200-T 
Flat spanne r 10 
Box spanne r 12 

Box spanner 10 

Spanner 2430-T 
Box spanners 13 - 14 

Spanner 2430- T 
Box spanners 13 .- 14 
Box spanner 10 

F1at spanner 10 
Box spanner 12 

105 

• 



104 o ERATION 136 STRIPPING OUT ABO BE-ASSEMBLING OF GEAR SELECTOR 

STRIPPING OUT OF SELECTOR (See Drawing 82). 

I Knook out pin (1) from lever ball joint. Knook out ground shart (2) trom oontrol levers. Remove Dritt 4 1IIDl. 

levers from braokets·. 

2 Remove look .sp.ring (3) from one lever. Knook out rivet. Repeat operation on other lever. 

RE-ASSEMBLING OF GEAR SELECTOR (See Drawing 82). 

3 Fit looking~prlng (3) on one lever. Peen over rivet. Repeat operation on other lever. 

4 Fit ball joint (4) on to gear change oontrol lever (5). Bngage lever in bracket . Fit selector 
levers. On right hand. lever (6). the arm to reoei ve the rod from the relay sbaft i8 100ated 
downwards. and onthe 1eft hand lever (7) the corresponding arm is 100ated upwards. 
Fit brass thrust washers (8) betVieen each lever and between levers and braoket. Fit ground 
shart (2). Drive in and peen over pin (1). 

5 In oase of replacement or ground .ahart, drill hole for pin arter positioning sh~tt. 

Drift 4 JDm. 



1 

2 

3 

4 

5 

REMOVIN'G AND REFITTING F HAND BRAltE C ONTROL SHAFT 

REMOVING OF HAlID BRAKE CONTROL SHAFT 

Disoonneot brake cables, hand brake oontrol and return spring. 

To remove oontrol shaft, disengage the two shart braokets. 

REFITTING OF HAND ~E C ONTROL SRAFT 

Fit the two braokets and mount the oontro1 shaft. Tighten oapa of braokets with spring washers 
fit ted under nuts. 

Conneot brake oables and hand brake oontrol. Hook on return spring. 

Adjust hand brake (see Operation 150, paragraph 3) . 

lOS 

Box and flat spanners 12 

Box spanner 12 

Box and flat spanner 12 

Flat spanner 12 

Flat spanner 12 



106 OPERATION 138 REMOVING AND UFITTING CF PEDAL GE..'\R ASSEMBLY ON 'BIG FIFTEEN' 

1 

2 

3 

4 

REMOVING OF PEDAL GEAR ASSEMBLY 
The removal of the pedal gear assembly also entails the removal of the distributor (left hand 
drive models only), steering wheel, steering oolumn outer tube and master oylinder with its 
braoket. 

Remove distributor and braoket (left hand drive models only). 

Remove steering wheel with the a1d of extractor 1950-1' (see Drawing 62) . 

Remove steering oolumn outer tube and braokets on hull bu1khead. 

REMOVE MASTER CYLINDER AND BRACKET ASSEMBLED 
(a) Fit oonioa1 plug 1nto 'Outle1- orifioe of Lookheed reservoir to seal it off after the feed 

pipe has been removed 

(0) 

Remove feed pipe from master oylinder. Use spanner 2l30-T (see Drawing 83). 
aemove bolt oonneoting three-way autlet union on master oylinder. Use spanner 2131-1' (see 
Drawlng 83) 

Remove sorew holding pedai gear fixed shaft (master oylinder bracket side) and sorews fixing 
master oylinder to hull. Remove the entire assembly. 

(d) Remove master cylinder operating lever. Remove key. 

5 DisoQnneot olutch oab1e from pedal. 

6 

7 

8 

Unsorew bolts fixing pedal gear braoket. Remove the assembly of pedals and braoket. 

REFITTING OF PEDAL GEAR ASSEMBLY 

Offer up the pedal gear assembly to the huH. fit key and master "yUnder operating hver to 
pedal shart, tighten fixing sorew with aspring washar fittad under nut. 

Offer up theassembly of the maßter oy1inder and braoket, introduoe the operating push rod in the 
master oylinder and ensure that the proteoting rubber is weIl positloned. Fit. but do not look, 
the sorew fixing pedal gear fixed shart , Tighten bolts fixing master oylinder and pedal gear. 
Tighten sorew holding fixed shart, Turn baok tab of lookwasher against flat of nut, 

Box spanners 10 - 12 
Flat spanner 11 

Extraotor 1950-T 
Box spanner 32 

Flat spanner 14 

Plug 6 x 10 

Box spanner 19 or 
spanner 2131-1' 

Flat spanner 16 
Spanner 2130-T 

Flat spanners 12 - 26 
Box spanner 12 

Flat and box spanner 12 

Flat and box spanner 12 

F1at and box spanner 12 

Flat spanners 12 - 26 
Box spanner 12 



N 'BIG FIFTEEN' 

9 Fit bolt fixing master oylinder three-way union. Fit feed pipe to master cylinder, withdraw plug 
from reservoir and oonnect up feed pipe. (Usa spanners 2130-T and 2i31-T, see Drawing 83). 

10 Connect clutoh oable to pedal. 

11 

12 

13 

Fit steering oolumn outer tube (see Operation 124, paragraphb 6. 7, 8 and 9). 

Fit steering whee1 and oombined horn and lightlng switoh (see Operution 124. paragraphs 10 and 
11) 

Fit distributor and braoket (see Operation 101, ' paragraph 24) (left hand drive models on1y). 

14 B1eed Lookheed brake system (see Operation 150. paragraph 5). 

Spanner 2130- T 
F1at spanner 16 
Box spanner 19 or 

spanner 2131-T 

Box spanner 14 

Box spanner 32 

Box spanners 10 - 12 
'lat spanner 17 

10 



108 OPERA.TION 138A REMOVING AND REFITTING OF PEDAL GEAR ASSEMBLY ON 'LIGHT FIFTEBN' 

REMOVING OF PEDAL GEAR ASSEMBLY 
On right hand drive aars on1y operations 7, 8 and 9 are necessary. 

1 Jack up front of vehiole to approximate height of 50 cm. (20 ins.). Block it up under lower 
link anns. 

2 Ir necessary, remove heater tube (by its rear rubber oonneotion). 

3 Remove distributor and braoket. 

4 Remove petrol pump and screen. 

5 Remove angine rear rubber oushion and housing. 

6 Wi th +'he aid of alever, shift the engine to the right until i t bears agai nst the huH. Keep 
e~gine in this position by means of a wood block, about 120 mm. thiokness, plaoed between engine 
and 1eft hand faoe of opening in hull. 

7 Remove the steering wheel with tha usa of extraotor 19SO-T (see Drawing 62). 

8 Remove steering co1umn outer tube and braokets on hul1 bu1khead. 

9 Remove master oy1inder and braoket assemb1ed (see Operation 138, paragraphs 4, 5 and 6). 

10 

11 

12 

13 

REFITTING OF PEDAL GEAR ASSEMBLY 
On right hand drive cars Operations 12, 14, 15 and 16 are NOT neoessary. 

(See Operation 138, paragraphs 7 and 8). 

Fit bolt fixing master oylinder three-way union and the feed pipe from reservoir at master 
oy1inder end only. Use spanners 2130-T and 2131-T (see Drawing 83). 

Remove wood b10ok, fit engine rear rubber oushion and housing and rep1aoe oarpet. 

Conneot feed pipe to Lookheed reservoir and remove p1ug. 

,. 

F1at spanner 17 
Box spanners 10 - 12 

F1at spanner 14 

Universal joint spanners 14 -
17 

Extraotor 1950-T 
Box spanner 32 

F1at spanner 14 

Box spanner 12 
F1at spanners 12 - 26 

Spanners 2130-T -
2131-T 

Universal joint spanner 14 -

F1at spanner 17 



OPERATION 138A Continued REMOVING !ND REFITTING OF PEDAL GEAR ASSEMBLY ON 'LIGHT FIFTEEN' 10' 
14 Fit petrol pump. Conneot petrol pipe. Flat spanner 14 

15 Fit distributor and bracket. Set timing (see Operation 101, paragraph 24). F1at spanner 17 
Box spanners 10 - 12 

16 Fit heater tube. 

17 Conneot c1utch oabie to pedal. 

18 Fit steering oolumn outer tube (see. Operation 124. paragraphs 6, 7. 8 and 9.) 

19 Fit steering wheel (see Operation 124. paragraphs 10 and 11). 

20 B1eed Lookheed brake system (see Operation 150. paragraph 5). 

21 Lower vehio1e to the ground. 



110 OPERATION 139 REMOVING AND REFITTING OF MASTER CYLINDER ON 'LIGHT FIFTEEN' 

REMOVING OF TllASTER CYLINDER 
On right hand drive cars on1y operations 7~ 8, 9, 10 and 11 are neoessary. 

1 Jack up front of vehic1e to approximate height of 50 cm. (20 ins . ). Block it up under lower link 
anns. 

2 If necessary, remove heater tube (by its rear rubber connection). 

Remove distributor and bracket. 

4 Remove petrol pwnp and screen. 

5 Remove engine rear rubber oushion and housing. 

6 'With the aid of alever, shift the engine to the rightuntil it bears against the hull. Keep 
engine in this position by means of a wood block, about 120 mm. thickness, p1aced between engine 
and 1eft hand faoe of opening in hu11. 

F1at spanner 17 
Box spanners 10 - 12 

F1at spanner 14 

Universal joint spanper 14 -
17 

7 Fit conica1 p1ug into outlet orifice of Lockheed reservoir to seal it off after the feed pipe has P1ug 6 x 10 
been removed. 

8 Remove feed pipe from master cy1inder. Use spanner 2130-T (see Drawing 83). Spanner 213Q-T 

9 Take out bolt connecting three-way union to master cylinder. Use spanner 2131-T (see Drawing 83). Spanner 2131-T 

10 Disconnect master oylinder from braoket. Spanner Ideal type 240 x 12' 

11 Remove master qy1inder . 

REFITTING OF MASTER CYLINDER 
On right hand drive oars operations 14, 16, 17 and 18 are NOT neoessary. 

12 Engage master cy1inder in its bracket, engage operating push rod and ensure that the proteoting Spanner Ideal type 240 x 12 
rubber 18 weIl positioned. Fit spring washers under fixing nuts and tighten. 

13 Fit bo1t tixing three-way union to master oylinder. Fit a oopper washer both sides of the union. Spanners 2130-T and 2131-T 
Fit feed pipe from reservoir to master cylinder on1y. Use spanners 213Q-T and 213l-T (see 
Drawing 83). 

" , 



PERATION 139 Continued RDlOVIllG AND REFITTING OF MASTER CYLINDER ON I LIGHT FIFTEBN' 

14 Remove wood blook, fit engine rear rubber oushion and housing. and replaoe oarpet. 

15 Conneot feed pipe to Lookheed reservoir and remove plug. 

16 Fit petrol pump. Conneot petrol pipe. 

17 Fit distributor and braoket. Set timing (see Operation 101. paragraph 24). 

18 Fit heater tube. 

19 Bleed Lookheed brake system (see Operation 150. paragraph 5). 

20 tower vehiole to the ground. 

Universal joint spanner 14 -
17 

Flat spanner 17 

Flat spanner 14 

Box spanners 10 - 12 



112 OPERATION 140 REMOVING AND REFITTING OF MASTER CYLINDER ON 'BIG FIFTEEN' 

REIv10VL'lG OF 11:\STER CYLINDER 

1 Remove distributor and bracket (left hand drive cars only). Box spanners 10 - 12 
F1at spanner 17 

2 Fit conica1 plug into outlet orifioe of Lockheed reservoir to seal it off after the feed pipe has P1ug'6 x 10 
been removed. 

3 

4 

5 

Remove feed pipe from master oylinder. Use spanner 2130-T (see Drawing 83). 

Take out bolt connecting three-way union to master cylinder. Use for preferenoe spanner 2131-T 
(see Drawing 83) '. 

Remove the two. sorews fixing master cylinder to bracket. 

6 Take out the master oylinder from bracket (by hand). 

7 

8 

REFITTHiG OP MASrER CYLINDER 

Engage master cylinder in its bracket, engage operating push rod and ensure that the protecting 
rubber,is weIl positioned. Fit spring washers under fixing nuts and tighten. 

Fit bolt fixing three-way union to master oylinder. Fit a copper washer both sides of the union. 
TTse spanners 2130-T or 2131-T (see Drawing 83). Remove plug from Lockheed reservoir. 

9 Fit distributor and braoket (see Operation 101, paragraph 24) (left hand drive cars only). 

10 B1eed Loc;cheed brake system (see Operation 150, paragraph 5). 

F1at spanner 16 
Spanner 2130-T 

Spanner 2131-T or 
flat spanner 19 

Box and f1at spanners 12 

Box and f1at spanners 12 

Spanner 2130-T 
Spanner 2131-T 

• 



OPERATION 141 DISYANTLING CLEANING AND ~ASSEMBLING OF MASTER CYLINDER 

DISMANTLING (SEE Drawing 84) 

1 Remove piston loeking ring (1) at the same time keeping piston depressed to avoid soattering ~he 
parts under pressure of the spring. 

2 

4 . 

Take out piston (2), oup (3), spring (4) and valve (5). Unserew the union (6). llemove eup (7) 
from piston (2). 

CLEANING 

Clean all parts in alcohol; do not use any other substance. The master oylinder must not show 
any traoes of rust or sooring. If it does, it must be replaoed. 
All parts being olean and in good oondition prooeed to re-assemble after having dipped them in 
very olean Lookheed fluid. 

RE-/~SEMBtING (See Drawing 84) 

Fit valve (5), spring (4), cup (3), and piston (2), fitted with oup (7). Fit thrust washer (8) 
and looking ring (1). Tighten union. 

IIS 

Flat spanner 23 

Flat spanner 23 



11.4 OPERA'!! ON 142 REMOVING.MD REFITTING CF EXHAUST PIPES iN D SILü~CER. 

1 REIl:OVING SILENCER 
Slacken bolts of clips on tail pipe suspension to allow tail pipe to slide through clips. 
Disconnect silencer in1et flange from exhaust pipe under hu11. Remove the silencer and tail pipe 
assembly towards the front. 

2 REMOVING EXI!A.UST PIPE UNDER ROLL 
Remove clip holding pipe from suspension bracket on tubular crossmember. 
silencer inlet flange and .from flange of vertical pipe. Remove pipe. 

3 . REMOVING VERTICAL EXHAUST PIPE 

Disconnect pipe from 

Flat spanners 12 - 17 
Box spanners 12 - 17 

Flat and box spanners 17 

Disconnect pipe from mar.ifold flan ge and from flange of pipe under hull. 
Remove pipe. 

Disconnect the tie-rod. Flat spanners 12 - 14 - 17 
Box spanner 17 

4 FITTING SILENCER 
Slide tail pipe into clips of rear suspension. Connect silencer inlet flange to flange of 
exhaust pipe under hull using a C. and A. gasket between faoes. Tighten flange bolts wi th 
spring washers fitted under nuts. Tighten tolts of rear suspension olips. 

5 FITTING iXHAUST PIPE UNDER BULL 

6 

Fi t pipe in clip of suspension braoket on tubJ.lar crossmember. Bolt front flange to vertioal 
exhaust pipe flange and rear flange to silencer inlet flange. Fi t C. ani A. gaskets between 
flanges ani spring washers under flange nuts. Tißhten bolts of suspension bracket olips. 

FITTING VERTICAL EXHAUST PIPE 
Use C. ani A. gaskets between flanges. Tighten lower flange bolts with spring washers fitted 
under nuts. Fit dynamo proteoting shield on upper flange .. TIGHTEN NUTS WELL. Fit tie-rod. 

F1at spanner 12 - 17 

Flat ard box spanners 17 

Box spanner 12 
Flat spanners 14 - 17 
Universal joint spanner 17 



$ 

OPERATION 143 REMOVING. STRIPPING OUT, RE-ASSEMBLING AND REF1TTING OF D1STRIBUTOR (ENG1NE NOT mrOVED) 115 

1 

2 

3 

REMOV1NG OF D1STR1BUTOR 

Disoonneot ignition ooi1 and spark plug leads. Loosen suotion unit looking sorew. Disengage 
suction unit. Remove oontral lever. Remove bracket. 

STRIPPING OUT DISTRIBOTOR 

Several types of distributors are at present being fitted. 

Remove distributor assemb1y. 

Knook out drive dog retaining pin, remove dog and shaft with oentritugal advanoe weights. 

4 Disoonneot leads. 

5 Clean the parts. 

~ASSEMBLING !ND ADJUSTING 

6 To shart fit oentrifugal advanoe weights, cam and springs. Fit shaft in distributor casing. 
Ensure that there is no play in the bushes. 

7 FIT DRIVE DOG 

8 

(a) Fit oarrier plate and pin assembly in distributor oasing. 

(b) Fit paoking washer and then the drive doge THE DRIVE DOG TONGUE 1S OFFSET AND THE PART 
WST BE FITTEn SO TRAT. THE NARROWER FACE IS ON THE OPPOSITE SIDE TO THE CAl4 SLOT. Wi th 
the drive dog fitted oheok that the shaft turns freely without end play. If neoessary use 
a different thiokness paoking washer. Rivet over drive dog pin. 

Fit oontaot oarrier plate and contaot blades. Adjust oontaot oap to 0.4 mm •• plus or minus 
0.05 JDDl. Fit the condenser. 

9 Fit spark plug leads to distributor oap and fit cap to distributor. 

10 BINCH TEST 
(a) Take an ignition coi1 of identical manufacture to the distributor to be tested and mount 

coil on test bench. Connect negative ignition col1 lead to distributor primary terminal. 

Box spanner 8 
F1at spanners 10 - 12 - 17 

Box spanner 7 

Pin punch 3 dia. 

Box spanner 7 
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OPERATION 143 (Continued) REMOVING, STRIPPING OUT, ~ASSEMBLING AND REFITTING OF DISTRIBUTOR (ENGINE NOT RIKOVED) 

(b) 

(c) 

( e) 

Check insu1ation of seoondary oirouit. Adjust gap of test benoh tremblers to 15 mm. 
Connect seoondary winding to centre terminal of distributor. Conneot spark plug leads to 
tremblers. Rotate distributor at 1000 R. P.M. for 15 minutes. 

Check spark sequence. The angular variation, read against a protractor, must not exceed 
1.50 at all speeds (maximum distributor speed is 2000 R.P.M.) . 

Check adjustment of automaticadvance curve. Typical curve i8 as follows:- 00 at 750 R.P.M. 
(engine speed), 24° at 3300 R.P.M. (engine speed) (see Drawing 85 for tolerance). The 
tension of the oentrifugal weight springs oan be adjusted by bending the spring attachment 
plates. When operating the test benoh it shouldbe remembered that the distributor runs at 
half engine speed. 

Check insulation of primary oircuit. Bring distributor (not fitted with oondenser) to a 
temperature of 600 C. With the platinun coated contact sorews open, apply an alternating 
current of 110 volts, 50 oycles aoross position terminal and earth. Fit a lamp in series 
with the cirouit. Maintain current for one minute. If lamp lights up the insulation is 
~~Uy. . 

REFITTING OF DISTRIBUTOR. IGNITION ADVANCE SETTING . 

(See Operation 101, paragraph 24). 

• 
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1 

2 

3 

4 

RmOV!NG OF DYNAMO 

Disoonneot positive lead on batte~' and feed wire on dynamo. Use extractor 2200- (see Drawing 
2, rig.l). 

Unoouple fan and dynamo belt. Remove dynamo fixing bolt. Take out dynamo. 

STRIPPING OUT OF DYNAMO (See Drawings 86 and 87). 

Remove combined pulley and fan (1), brush cover (17), end plate (2) with armature and brush 
carrier plate (3). 

Remove screws holding pole pieces with the aid of speoial screwdriver MR.160l-4 mounted in a 
bench press (see Drawing 88). Take out pole pieoes, remave terminals (4 and 5) J remave field 
ooHs. 

5 Disengage armature from end plate by means of a bench press. 

6 Strip out brush oarrier plate (3), use a mandrei to press out bush (6). 

7 Take out bearing (7) fram oover plate after removing retaining plate (8). 

8 Unsolder connections 'al which join field coils (see Drawing 87, fig.l). 

9 Clean parts. 

RE-ASSEMBLING OF DYNAMO 

10 Check armature on suitable test set. 

11 True up commutator but do not reloe the diameter by more than 2 mm. from the original aize of 
45 nim. 

12 With the aid of a scraper,or saw blade ground to the width of the insulators, olean out the 
spaces between oommutator segments. 

13 Cheok field ooils with the aid of a test lamp. 

Extraotor 220~T 
F1at and box spanners 10 

Flat spanner 12 
Universal joint spanner 17 

Box spanner 8 - 21 

Sorewdriver MRo1601-4 
Benoh press 

Mandrei 15.5 x 19.5, 
1ength 150 



118 OPERATION 144 Continued REMOVING STRIPPING OUT ~ASSEMBLING ND REFITTING OF DYNAMO ENGINE NOT REMOVED 

14 TO REPLACE DEFECTIVE FIELD COILS 

(a) A COIL WOUND WITH COPPER WIRE MUST NE'ilER BE REPLACED BY ONE OF ALUMINIUM A.t.'iD VICE VERSA. 

(b) To fit induotion coils see Drawing 87, fig.l. 
In the oase of oolls wound with aluminium wire the following preoautions must be taken. The 
ends of the aluminium wires are oopper plated and tinned, therefore they must never be 
soraped. The removal of the tin and oopper would make soldering absolutely impossible. 
\Vhen soldering use resin paste exolusively. NE'VER USE ZINC: CHLORIDE (spirits of salts) as 
it oorrodes aluminium , 

(0) When fitting coils and their connections it is advisable to exercise care ~q avoid breaking 
leads by twisting them, since aluminium is more brittle than copper. 

15 FIT FIELD COILS AND POLE PIECES 
To ensure perfeet positioning of field ooila and pole pieces, use mandrei MR.160l-2 whioh will Mandre1 MR.160l-2 
provide a olearanoe of 0.5 mm. preventing the armature touling the poles (see Drawing 88, fig.l). 

(a) Fit coils, insert insulating strips (9) and the pole piece fixing' screws tightened 
provisionally (see Drawing 87, fig.l). 

(b) Engage mandrei MR.160l-2 oompletely in pole pieces by means of a press. 

(0) Lock pole pieoe fixing sorews by the use of special screwdriver MR.160l-4 fitted in a bench Screwdriver MR.1601-4 
press. 

(d) Withdraw the mandrel from the opposite end to its insertion. 

(e) Twist and solder ends of field coi1 leads (see Drawing 87, fig.l), and solder them to the 
terminals (if regulator is fitted on hull). 

(t) Fit tenninals (4 and 5). 

16 RE-ASSEMBLE BRUSH CARRIER PLATE AND END PLATE (see Drawing86 - 87). 
The brush carrier plate Qush is of porous bronze. Prior to mounting, soak the bush for 
approximately 24 hours in an oil bath (engine or similar oi1) to saturate the bush. 

(a) Fit bush (6) in brush oarrier plate (3). Rivet negative brush holder (10) with shim (11), 
the positive brush holder (12), with insulating plate (13), fitting insulating sleeves on 
rivets. 
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OPERATION 144 Continued REMOVING STRIPPING OUT .~ASSEMBLING AND REFITTING OF DYNAMO (ENGINE NOT REMOVED) 119 
(b) To allow the oommutator to be fitted between brushes when re-assembling, prooeed as 

indioated in fig.3, Drawing 87. 
The greaser for the end cover bearing is no longer fitted. PACK THE BEARING with vaseline 
before assembly. 

(c) To the end plate (2), fit bearing (7) between two washers (16), oil sealing washer (14), 
paper gasket and retaining plate (8). Fit thrust ring (15) to shaft and then fit assembled 
end plate by means of a press. Fit the ar.mature into the dynamo casing and tighten end 
plate fixing sorews. 

( d) Conneot the field coH lead and lead from output terminal 
b' (see Drawing 87, fig.3). Fit brush oarrier plate (3) 

Ensure that the armature rotates freely without friotion. 
with cornrnutator. Fit brush cover (17). 

to the positive brush a~ shown at 
and also the dynamo pul1ey (1). 
Fit brushes in holders to engage 

17 Bench test for output. Dynamo output should oomrnenoe at a speed between 700 and 800 R.P.M. The 
output at 2,500 R.P.K . should be from 4.5 to 15 amperes, the corresponding voltage being 6.2 to 
7.2, the dynamo being discharged into battery. 

18 Paint dynamo. 

19 

REFITTING OFDYNAMO 

Fit dynamo. Fit be1t on pul1ey. Fit fixing bolt with the head towards the rear of engine. 
Tighten bolt with aspring washer fitted under nut. Adjust belt without excessiv~ tension. 
Tighten belt adjuster. Connect dynamo and battery leads. 

IKPORTANT NOTE - Since aluminium and copper coils have different e1eotrical resistances. an 
aluminium coil cannot be replaced by a copper ooi1 and vice versa ; un1ess the regulator is also 
replaoed. The following table shows the two types of dynamo that have been fitted and the 
oorresponding regulators. 

Fla t and box s paxme rs 10 
Flat 8 panner 12 
Universal joint spanner 17 



120 OPERATION 144 (Continued) REMOVING, STRIPPING OUT, RE-ASSEMBLING AND REFITTING OF DYNAMO (ENGlNE NOT REMOVED) 

1. Dynamo with integral regulator; DUCELLIER R EGULTOR ONLY CAU BE FITTEn. 

MATERIAL OF WINDING 

Aluminium 
Cepper 

SYMBOL ON DYNAMO 

1 A L 
. no symbol 

. SYMBOL ON REGULATOR 

Duoellier SP 12 
Duoellier SP 1 

1----------------......... - .... ~------------L--------------__t 
2. Regulator fitted on hull (dynamo with output tenninals) 

Aluminium 1 A L 

Copper no symbol 
{

Citroen AP 
Duoellier SPll 

J Citroen without 
lDuoellier SP 5 

symbol 

The dynamo symbol is found under the series number of the unit on the casing. Symbols of Citroen 
regulators are punohed on one of the large faces of the regulator cover. Symbols of Ducellier 
regulators ~re punohed either on the fixing lug or on the top of the regulator cover. 
TO AVOID SUBSE~UENT ERRORS IT IS URGED TO REMOVE THE SYMBOL 1 A L PUNCHED ON THE DYNAMO CASING, 
IF, IN THE COURSE OF REPAIRS AN ALUMIl.UUM COIL IS REPLACED BY A COPPER COIL. 



OPERATION 145 REMOVING, STRIPPING OUT, ~ASSEMBLING AND REFITTING OF STARTER MOTOR (ENGINE NOT REMOVED) 121 
REMOVING OF STARTER MOTOR 

1 Disconnect positive cable from battery terminal. Use extraotor 2200-T (see Drawing 2, fig.l). 
Disconneot cable from starter motor. 

Flat spanners 10 - 12 - 14 
Extractor 2200-T 

2 Disconnect starter motor switch control wire. Remove petrol drain pipe. Take out pointed screw 
fixing starter motor. 

Universal joint spanner 
and extensions 14 - 17 

3 Take out starter motor (on certain vehicles it may be necessary to remove the rear engine mounting Braoe spanner 14 
in order to raise the unit and shift it to the 1eft to provide c1earanoe for taking out the 

4 

5 

6 

7 

8 

starter motor) . 

STRIPPING OUT OF STARTER MOTOR (See Drawings 89 and 90). 

Remove swi toh, 1:rush cover (15), bendix housing (1), take out the armature and remove brush 
oarrier plate (2). 

Remove pole pieoes wi th t he aid of speoial so rewdri ver MR.l60l- 4 fitted in a small benoh press 
(see Drawing 88). Unso1der conneoting strips of fie1d ooils and terminal (3). Rem.ove field 
oo11s. 

Remove bendix gear from armature. 

Strip out brush oarrier plate (2). Drive out bush (4) from oarrier plate (2) and bush (5) from 
bendix housing with the aid of a mandrel. 

Dismantle switoh. 

9 Clean parts. 

RE-A3SEMBLING OF STARTER MOTOR 

10 Cheok armature between two oentres for ooncentrioity. Cheok armature on suitable test set aTid 
the field ooils with a test lamp. SHOULD AN ~~TURE WOUND WITR ALUMINIUM WIRE prove defeotive 
replaoe the whole armature unit, since repairs to aluminium windings are diffioult and neoessary 
preoautions require speoial equipment. 

11 True up oommutator (00 NOT REDUCE THE ORIGINAL DIAMETER OF 45 mm. BI MORE TRAN 2 mm. 

Flat spanners 8 - 12 

Sorewdriver YR.1601-4 
Solde ring iron 

Flat spanner 16 

Pin punch :3 dia. 
Mandrei 15 x 17 x 150 

Flat spanner 14 
Box spanner 8 



122 OPERATION 145 (Continued) REMOVI!I;.I s'rRIPPING OUT, RE-ASSEMBLING AND REFITTING OF STARTER MOTOR (ENG INE NOT RDlOV'ED) 

12 After trueing up commutator, clean segment separators. using a scraper or saw blade ground to 
the width of the sepatators. to ensure insulation of segment. 

13" RE-ASSEMBLE BRUSH CARRIER PLATE AND . BE!{IHX HOUSING. 
The bushes of the plate and housing are of porous bronze. Before ~ssembling, soak the bushes for 
approximate1y 24 hours in an oil oath (engine or simitar oi1) in order to ful1y impregnate the 
material. As a' prevention against oi1 seeping on to ~he eommutator'and brushes, no further 
means of bush 1ubrication is provided. 

{a) After 1mpreg~ating bushes (4 and 5) with oi1 assemble them into housings with the aid of 
a emaIl beneh press. 

(b) To the brush carrier p1ate. rivet negative brush holders (6) with shim (7) and brushes (8). Flat spanners 8 - 12 
Also rivet positive brush holders (9) wj,th insulating plate (loL fitting insulating sleeves 
(11) on rivets. Fit positive brushes (15) and tighten up terminals. 

(e) To fit commutator between brushes when assembling armature, proeeed o.eeording to Dro.wing 90, 
fig.2. 

14 RE-ASS~;mLE FIELD COILS AND POLE PIECES • 
To ensure oorreet positioning of field.eoi1s and pole pieces in starter motor housing, use Mandre1 MR o160l-1 
mandre1 MR.1601-1 (see Drawing 88). whieh will establish.o. clearo.nce of 0.7 mm. mqxim~ between 
armature o.nd pole pieces o.nd also prevent fouling of the items . 

(0.) Fit field eoils, insu1o.tors (12), and pole pieces. Provisionally tighten fixing serews. 

(b)Solder field eoil terminal strips as shown on Drawing 90. Fit terminal to starter motor Flat spanner 12 
oo.sing using insulating sleeves. 

(e) Completely engaGe mandrei MR.l601-1 between pole pieces with the o.id ,of a press. Mandrel MR.1601-1 

(d) Look pole pieoe fixing serews with the o.id of screwdriver MR.1601-4 fitted in a small press. Serewdriver MR . 160l-4 
(See Drawing 88). 

(e) Take out the mandrei from the opposite end to its insertion. 

15 R~I\SSEMßL~ SWITCH , 

16 

Fit terminal (3) with insulators. Fit spring as shown on Draw1ng 89. fig.2, to ansure return of F1at spanners 8 -' 14 - 16 
oam (13). Fit oam, retain1ng tube and switoh lever. 

Fit bendix geo.r on armature shaft. Lock fixing screws by means of lock plo.te. ilat spanner 16 



OPERATION 145 (Continued) REMOVING. STRIPPING OUT . ~ASSEMBLING AND REFITTING OF STARTER MOTOR (ENGINE NOT REMOVED) 125 
17 Fit brush carrier p1ate (2) to starter motor aasing. Connect field ooil leads to positive 

brushes (15). Tighten screws fitted with spring washers under heads. Engage armature fitted 
with thrust washers at front and rear and fit bendix housing (1). Ensure that armature turns 
freely withüut friction and that the end p1ay is from 0. 2 mm. to 103 Mm. If necessary ohange 
tarust washers for those of a different thickness. Bring brushes into contact with oommutator. 
Fit brush cover. Fit switch 1eaf (14) to terminal look in position by turningback corners of 
1eaf against f1at of nut. Fit the switch !ND ENSURE THAT THE CONTACT LEAF IS ABOVE THE SWITCH 
TERMINAL. 

18 Bench test. 
Current consumption under load is from 180 to 200 amperes. 
Current consumption with no load is from 50 to 75 amperes. 

19 Paint unit. 

REFITTI~G OF STARTER MOTOR 

20 Modified bendix housings are fitted by four screws One of the housing bosses may impede fitting 
the starter motor. If this is the oase, part of' the oylinder block casting must be ground away 
by means of' a 150 mm. diameter grinding whee1,for a 1ength equivalent to that of the starter 
motor. Subsequent fitting of the starter motor will then present no difficu1ties. 

21 Engage starter motor. tighten pointed screw and lock with nut. Fit starter motor switoh control. 
Tighten battery cable on switch terminal. Connect positive cab1e to battery terminal. Fit 
petrol drain pipe. 

.. 

F1at spanner 8 

Universal joint spanner 
and extensions 14 - 17 

Flat spanners 8 - 10 - 14 
Ad~ustable spanner 

ce rescent type) 



124 OPERATION 1411 REMOVING AND REFITTING OF FRONT BODY WORK 

RID-iOVING ASSEMBLY OF FRONT WINGS A"t--TD R\ DIATOR SHELL 

Remove bonnet fixing screws and take off bonnet , Disconnect lamp w1r1ng . Remove screws fixing 
radiator shell to radiator block, and screws fixing wings to brackets and hull. 

REFITTING ASSEMBLY OF FRONT WINGS AND RADIATOR SRELL 

Commence by screwine; down a11 screws by h .Ild. Finally tighten and at the same time adjust wing 
pipings. Each screw must be fitted wi th a fl at and aspring washer under the head o Connect lamp 
wiring. 

REM07IN'} OF RADIATOR SRELL 

Remove bonnet fixing screws and take off bannet , Remove screws holding radiator shell adjusting 
plates to radiator block. Remove screws holdine; she11 to wing valances. 

REFITTING OF' RADIATOR SHELL 

Screw down fixing Gcrews by hand. Offe r up bonnet and position radiator shell. Tighten all 
screws after .Pi tting a p1ain and spring washer under heads. 

REMOVING A FROHT "ifING 

Disconnect 1amp wiring , Remove screws fixing wing to wing bracket. Remove screws fixing wing 
to hull. 

REFITTING A FRONT WING 

Tighten all screws after fitting a 'p1ain and spring washer under heads . Adjust wing piping. 
Connect lamp wiring. 

Brace spanner with 
extension 14 

Bra.ce spanner with 
extension 14 

Box spanners 10 - 14 

Box spanners 10 - 14 

Brace spanner and 
extension 14 

Box spanners 10 - 14 

Brace spanner with 
extension 14 

Box spanners 10 - 14 



OPERATION 147 llEMOVING AND REFITTING OF PETROL TANK 

1 Jack up rear of vehicle and place blocks under rearlink anns. 

2 

3 

4 

5 

6 

Remove silencer. 

Remove inspection cover from rear luggage compartment floor. Disconnect wires from petrol tank 
gauge unit. Remove petrol pipe and grommet. 

Disconnect the two petrol tank straps. Remove petrol tank. 

Take out petrol tank gauge unit. Remove petrol outlet pipe. 

~EFITTING OF PETROL TANK 

Fit gauge unit with a cork washer and tighten the three fixing screws , Fit petroloutlet pipe. 

Box spanners 12 - 17 

Box spanners 7 - 16 

Box spanner 14 

Flat spanner 14 

Flat spanner 14 

7 Fit petrol tank and tighten up straps. Box spanner 14 

8 Fit silencer. Box spanners 12 - 17 

9 Fit petrol pipe, connect gauge unit wires. fit inspection cove~ and fit gronmet round tank filler Box spanners 7 - 16 
neck. 

10 Lower vehicle to the ground. 
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126 OPERATION 148 ENGINE ADJUSTMENTS 

VALVE TIMING (See Drawing 19) 

See Operation 103, paragraph 29. 

For record purposes the fo1lowing table of valve timing is given. 

In degrees on f1ywheel 
In millimetres on piston 

In1et valve 
opens 

30 befo re T. D. C . 
0.1 

Inlet va1ve 
c10ses 

450 after B.D.C. 
88.7 

Exhaust valve 
opens 

450 before B.D.C. 
88.7 

Exhaust valve 
closes 

11° after T.D.C. 
1.2 

These figures are measured assuming a theoretical clearance of 0.34 mm. on inlet valves and 
0.41 mm. on exhaust va1ves. 
No procedurefor obtaining the above setting is given here as this very delicate operation 
requires precision instruments. 

VALVE TAPPET ADJUSTMENT 

After the engine has idled for about 15 minutes (500 R.P:M . ) adjust tappets to 0.15 mm. clearance 
on inlet and 0.20 mm. clearance on exhaust valves. 

AUTOMATIC ADY ,<\NCE ADJUSTMENT 

Crank engine slowly to bring No.l cylinder to end of compression stroke. then turn back slightly. 
Insert a 6 mm. diameter steel pin in aperture on left hand side of clutch bell housing and 
slowly turn angina in its normal rotation until the pin drops into slot in flywheel. Tha engina 
is now at 80 advance. With no r mal petrol the advance must be increased to 120 • 

To do this. remove the distributor ca? and fit on timing instrument l691-T (see Drawing 4). 
fit ted with indicator lamp which is then connected to the distributor condenser terminal. Close 
t he contacts and leave the rod in flywheel slot. Turn the distributor body so as to bring con
tact piece of No.l plug lead facing rotor. Turn distributor to obtain "breaking" 'of contact 
points. Test lamp will light up the moment contact points are "breaking". This first setting 
CORRESPONDS TO 8° ADVANCE ON FLniHEEL. 
To obtain the new setting of 120 advance on flywheel it is necessary to ADYANCE A FUäTHER 4° . 
To do this, check position of pointer on instrument. Without altering rotor turn the distributor 
body anti-clockwise 40 on instrwnent scale. Clamp distributor in this position. 
Thetiming instrument 1s ca1ibrated in f1ywhee1 degrees. 
WITHDRA.W LOCATING PIN FROM FLYWHEEL. 
Remove timing instrument. 
Fit distributor rotor arm and cap. 

Flat spanner 12 
Set of feeler gauges 

~ ._ •.. _ . __ .. . ~ .. .. _ ..... _ . ... ~,- __ · "o;":;~~ _ _____ e ... -r_-,,· ........ , .'~~ _ _ __ ~ ____ ~ 
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OPERATION 148 (Continued) ENGlNE ADJUSTMENTS 

CARBURETTOR ADJUSTI~T 

Typical settings for SOLEX downdraught carburettors as at present fitted are as follows: 

Main Correction 
S low running 

Starter Float Pump Economy Type Choke jet Needle 
jet jet 

Petrol Air Air Petrol 
(weight) jet jet 

35 FATIP 26 135 210 45 180 4 115/125 21 gr. 2 55 -
35 FPAI 27 130 180 45 180 4 125 21 gr. 2 60 60 

25 120 230 45 180 4 125 21 gr. 2 60 60 

IT 1S STRONGLY RECOMMENDED NOT TO MOD1FY THESE SETTINGS AS THEY HAVE BEEN DETE~l1NED AFTER 
COUPREHENSIVE TESTS. 

SLOW RUNNING ADJUST11IENT (See Drawing 21). Slow running adjustment, ls effected by: 

(a) Adjusting butterfly regulating screw (19) which wili vary engine speed . 

(b) Adjusting mixture regulating screw (18) which varies the QUANTITY OF PETROL fed through the 
slow running jet. The action of this screw is extremely sensitive, therefore the adjustment 
must be made slowly and carefully . If the engine "raoes", the mixture is too rich and the 
screw must be tightened (turned clockwise). On the other hand, if the engine is erratic and 
stalls easily the mixture is too weak and the screw slackened (turned anti-clockwise). The 
regulating screw (18) must never be screwed right home. 

SaME INDICATIONS OF POOR ADJUSTMENT 

l. 

2. 

3. 

4. 

5. 

Spark plug colour white; engine back-fires into carburettor; engine knocks. overheats and 
does not pulli valves deformed : MIXTURE TOO WEAK. 

Spark plug colour black (sooty); black exhaust smoke; engine races and overneats; loses 
power : MIXTURE TOO RICH. 

Difficult to start when hot; firing in exhaust system: SLa« RUNNING JET TOO SMALL. 

Bad "pick Up" : CORRECTION JET TaO SMALL. JETS TOO SMALL. 

Low speed : CHOKE TOO SMALL, JETS TOO S~~LL. CORRECTION JET TOO LP~GE, NEEDLE VALVE TOO 
SMALL. 

127 

Power setting 
Economy setting 

, ~ '.-



128 OPERATION 146 (Continued) ENGlNE ADJUSTMENTS 

6. Insufficient climbing power CHOKE TOO LARGE OR TOO SMALL. NETS TOO SMALL. CORRECTION JET 
TOO LARGE. 

--



OPERATION 149 FRONT AXLE ADJUSTMENTS 

ADJUSTMENT OF CASTER ANGLE (See Drawing 91) 

1 Having adjusted heights under hull at front and rear (see Operation 151, paragraphs I, 2 and 3), 
and with tyres at correot pressure, plaoe vehicle on a HORIZONTAL surface or on an .elevating 
service platfonn. 

2 

3 

4 

5 

Remove·greasers from upper and lower link arms (these greasers are for lubrioating ball joints). 
Fit parts of gauge MR.1767 (using greasers to fit brackets) and position as indicated on 
Drawing 91. The plumb line must fall against the appropriate gauge mark aooording to the vehiole 
being cheoked. 

If correot reading is not obtained, oorrect the caster angle (see Drawing 45). Slacken clamp 
bolts (10) of the upper link spindIe, and with the aid of a nut and lock nut screwed on the 
threaded portion, or a flat spanner size 23, turn spindle in the direction necessary to carry the 
upper link arm into the position required to give correot gauge reading. 
Having obtained the correct setting tighten clamp bolts (10). Repeat the procedure for other 
side ofaxle. 
TUE COlm.ECT CASTER ANGLE 18 1 °30 ~ , PLUS OR MINUS 00 15'. 

, TOE- OUT' OF FRONT WHEELS. 

This adjustment must be carried out after adjusting caster angle. Use a gauge of the type 
commonly sold in the trade. At the height of the wheel centres, measure the distance between the 
inner edges of the wheel rims at the front. Chaik mark the points measured . Rotate the wheels 
half a turn and measure the distance between the same two points now at the rear. THE ~iEELS 
MOST' TOE-OUT' AT THE FRONT. THE DIFFERENCE BETlVEEN THE GAUGE RF,.AD1NGS AT FRONT AND REAR ·MUST 
BE FROM 0 TO 2 UM. 

To correot alignment, jack up the vehic1e at the front. Slaoken the clamp screws of the adjus
table sockets of the trackrods . \Vi th the aid cf a wrench of the "Stillson" type turn both 
track rods an equal amount. ('liliEN ADJUSTED, THE DIFFERENCE IN LENGTH OF TRACK RODS MOST NOT 
EXCEED 1 mm.). Cheok lengths of track rods with gauge MR.l590 (see Drawing 92). Ensure that the 
steering raok ball joints do not move during this operation or the adjustment will be affected. 

Lower vehiole to the ground. Cheok adjustment as before. Before looking clamp sorews of track 
rod adjustable sockets ensure that steering rack ball pins are horizontal to prevent jamming of 
steering on full lock. 
The machined part visible of both track rods must be equal in length within 1 mm. in order to 
ensure correot distribution of threads_ ," 

Gauge MR.1767 

Flat spanners 14 - 23 
Box spanner 17 

Box spanner 14 
Gauge MR.1590 
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ISO OPERATION 149 (Continued) FRONT~E ADJUSTMENTS 

STEERING LOCK ADJUSTMENT y 
o '. 

To prevent ilndue strain upon the transmission. the steering lock angle must not exoeed 34 • \, 
The right hand steering look is adjusted by the stop sorew (34) on the left hand end oap of the 
steering raok. The 1eft hand lock is adjusted by the aluminium oover (12) on the right hand end 
of steering rack (see Drawing'63). (Use spann~r 1975-T, see Drawing 66). 

6 To adjust steering look, jack up the vehic1e at the front and turn steering to ful1 look on one 
side. Lower vehic1e to the ground. 

7 Set the length of the steering lock gatlge l890-T, aooording to the wheel size (NOT THE TYRE) 
(see Drawing 93) . 

8 Offer up the gauge. Engage the looating end into the bore of the lower silentbloc. The pointed 
end must then touoh the inner rim of the wheel at stub axle height. If rim and pointer do not 
ooincide, jack up the vehicle again and adjust either the stop screw or aluminium oover aooording 
to the side being checked. Lower vehiole to the ground again und cheok with a gau.ge ance more. 

9 

10 

Tighten the~op screw lock nut and the look nuts of the aluminium oover. (Use spanner 1975-T, 
see Drawing 66). Turn back tab of lookwasher (fitted between cover a nd fi:rst lock nut) against 
flat of nut. 

INSPECTION OF i'iHEEL C .~\U3ER 

Wheel oamber oannot be adjustedo It should be 10 , plus or m1nus 00 30'. To oheok this the 
vehiole must be standing on a horizontal plane with tyres at identical pressure and the heights 
under hull oareful1y adjustedo Use gauge 23l4-T (see Drawing 94). If camber i8 defeotive, 
oheck front axle parts and the alignment of the hull. 

, 
, l 

Flat spanner 17 
Spanner I975-T 

Gauge I890-T 

Spanner 1975-T 
Flat spanner 17 

Gauge 23l4-T 

" 
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OPERATION 150 ADJUSTMENT ANP BLEEDING OF FOOT BRAKE. ADJUSTMENT OF HAND BRAKE 

1 Jaük up vehicle at the front a.nd re ar and place it on blocks (use bracket or jack attachment 
3300-110, see Drawing 67A). 

2 ADJUST CAMS 

Bracket 3300-110 

151 

Turn the hexagon headed pin (71) of the adjusting cam in the direction indicated on fig , 3 (see Universal joint spanner 17 
Drawing 49), at the same time revolving whee1 byhand. until the brake shoe comes into contact 
with drum. Turn pin back slightly to free the wheel, and then carefu1ly turn forward again until 
t:he re i s slight friction, between brake lining and crum (never make the adjustment on backw'ard 
movement of brake shoe). ,The brake shoe must be set as c10se aspossible to the drum so that 
pedal travel is short . Carry out similar operation on the other shoe and to the other·wheels . 

. C:JUS T HAND BRAKE 
. • ·;cessi~rely adjust tension of cabl es, so that when hand brake control is in the third notch 
' :::a.r wheel s brake evenly, and wht'm control is in four-f;h noteh, they lock. 

4 ADJUST FOOT BRAKE PEDAL 
1'he necessary plaY'between ,push rod and master ~ylinder piston is obtained by adjus+'ing stop 
sc.l'"ew on pedal. The play will permit the piston to return tö its raar-most position and so 01ear 
the oil feed hole. The adjustment must give an idle pedal movement of 10 mm, before push rod 
bears against piston. 

5 BLEED LOC KHEED BRAKE SYS TEM 
To ensure efficiency of the brakes it is absolutely essential that no air bubbles remain in the 
system . 
Fill Lockheed reservoir, check level of fluid, and if necessary, top up. On each wheel (th.a 
vehicle bel.ng still jacked up), remove plug (72) (see Drawing 41) from the wheelcylinder pointed 
screw (73), and fit a drain pipe (use drain pipe 2l40-T). Feed drain pipe into a container, 
t r ansparent for preference (glass or bottle), already containing a li+.tle Lockheed fluid. 
Slacken pointed screw (73) haJf a turn, , 
Have l:5rake pedaloperated up and down slowly by an: assistant , Wi tli each padal st,.oke a oer'h:l.in 
quanti.ty of fluid will escape from .the drain tube and carrjing with it any air. bubb!,es from the 
system. These bubb1es can be observed in the ·fluid drai'ned into the reoeptacle. Cnn+'inue peda.l. 
action unti1 no further bubbles emerge from the pipe. Atthis moment, WITR TRE PEDAL STILL 
DEPRE8SED AND TRE END OF TRE DRAIN PIPE BELOW THE SURFACE OF TUE FLUID IN THE RECEPTACLE, tighten 
the pointed screw (73) . 
Bemove drain pipe and replaoe plug (72). Carry out similar operation on each wheel. DO NOT 
FORGET TO TOP UP LEVEL OF FLUID IN RESERVOIR. 
After topping up the sealing of the system must be checked. In the absence of special check 
instTUments, used on1y by the makers, press down pedal as hard as possible with the foot for. 
30 seconds to aminute. If the pedal resists to pressure there is no leak. If, on the other 
hand, the pedal 5~nks bit by bit (more or less rapidly), a leak exists at a union or in one of 

+ 

F1at spanner 12 

Drain pipe 2140-T 
Flat spanners 10 - 12 
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OPERATION 150 (Continued) 

pipes. 
Cheok also the Lookheed reservoir. 
cy1inder retaining cup is defective. 
Lower vehicle to the ground. 

ADJUSTMENT AND BLEEDING OF FOOT BR1\.~~E. ADJUSTMENT OF HAND BRAKE 

If the fluid is forced back into the reservoir the master 
THE MASTER CYLINDER MUST THEN BE DISMANTLED IMMEDUTELY. 

o 
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OPERATION 151 OOLL ADJUSTMENTS 

ADJUSTMENT OF HEIGHTS UNDER OOLL (Vehicle comp1ete with all aooessories but without passengers). 

Ensure that tyre pressures are nonnal. 
.-,.-

"STOP" TYRES 11 PILOTE" TYRES 

Front Rear Front . Rear 

140 x 40 1.300 Kg. 1. 500 Kg. 155 x 400 1. 200 Kg. 1.400 Kg. 
(l~ lbs.) (21~ Ibs.) y. (17 lbs.) (20 1bs.) 

150 x 40 1.300 Kg. 1. 500 Kg. 165 x 400 Light 15 1. 200 Kg. 1.400 Kg. 
(l~ Ibs.) (21-! Ibs.) (17 Ibs.) (20 Ibs.) 

160 x 40 1.400 Kg. 1. 600 Kg. 165 x 400 Dig 15 exoept 1.300 Kg. 1. 500 Kg. 
(201bs . ) (23 1bs.) 7-seater (l~ Ibs.) (21i 1bs.) 

185 x 400 1.300 Kg. 1. 500 Kg. 
(l~ 1bs.) (2l~ Ibs,) 

_. ~. - ---~ -,-.-.- - ---~ 

Run vehio1e on to a level and horizontal floor. 
Use gauge 230Q-T to oheok heights~ Front height is measured from the torsion bar oentre line to 
the ground. Rear height is measured from underside of hull rear f100r to the ground. I) ') 
The fo11owing table shows the heights appropriate to the various models. ~ " 

"STOP" TYRES "PILOTE" TYRES 

Fro~t Rear Front Rear 

"Twelve" (7A, 7B, 70) 285 275 267 257 

IlLight 15" (llAL, llBL) 295 285 Y 275 X 264 

"Big 15" (llA, HB) 295 295 275 274 

"Fami1y 15" (l1B, 300 330 287 '317 
7-seater,·110) 

If the heights have to be adjusted, jaok up the vehic1e (using bracket or jaok attaohment 
MR.3300-l10, see Drawing 67A) to take the load off the torsion bars. This wil1 pennit easy 
turning of the ball faced adjusting sorews of the front torsion bars, with the aid of spanner 
2301-T or 2302-T, as weIl as the adjusting rod nuts of the rear torsion bars, with the aid of 
spanner 2304-T (see Drawing 68, fig.3). 

155 

Gauge 2300- T 

NOTE. The dimensions are 
given in millimetres. The 
tolerance on front dimen-
sions is plus 5 rom., minus 
o rnm. The to1eranoe of 
rear dimensions is plus 
10 rnm., minus 0 rnm. 

Spanner 2301-T or 2302-T 
Spanner 2~04-T 
Flat spanner 23 
Braoket MR.330Q-IIO 
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154 OPERATION 151 (Continued) BULL ADJUSTMENTS 

3 Lower vehicle to the ground. Rock the vehicle to bring torsion bars into action and cheok 
heights again. 
For eaoh adjustment, the vehicle has to bejacked up, adjusted, lowered and rocked before heights 
oan be ohecked. 

ADJUSTMENT OF LOAD DISTRIBUTION. 

4 Check tyre pressure and, if necessary, correct. 

5 Run vehicle on to a level and horizontal floor. Make sure that heights un~er hull are correct. 

6 Place weighing rnachines 23lo-T (see Drawing 94A) under each of the four wheels. Centre wheels 
very careful1y on machine p1atforms. If only one weighing machine is availab1e, a block the same 
th~ckness as the machine platform L'UST BE PLACED under the other whee1 of the same ax1e. Note 
weight indicated on the machine scale. The difference in weight between two whee1s on the same 
ax1e MUST NOT EXCEED 30 Kgs. (66.6 LBS). If weights differ by more than this it is necessary to 
adjust the torsion bars. 

Example : vehicle is heavier on fron.t left hand whee1. 
(a) Slack front left hand torsion bar adjusting screw one or two turns depending on the amount of 

weight variation. 

(b) Tighten front right hand torsion bar adjusting screw half the amount by which the left hand 
screw hasbeen slackened. 

(c) Slacken rear right hand torsion bar adjuster as for the front left hand. 

(d) Tighten rear left hand torsion bar adjuster as for the front right hand. 

If the : vehicle is heavier on the front right hand wheel the above procedure must be reversed. 
The same operation applies to the rear ax1e. 
THE LOAD DISTRIBUTION ON EACHWHEEL IS OF GREAT IMPORTANCE IN TEE MATTER OF ROAl) HOLDING, BRAKING 
AN}) TYRE \VEAR. After any adjustment involving torsion bars or hull, load distribution must be 
checked and if necessary, adjusted. Load distribution is of greater importance than body heights 
under hull. One must, however, ensure that the minimum heights given in the table above, are 
observed. If it is impossible to realise these conditions the hull is out of squareo . 

CHECKING WHEELS 

7 Checking wheels for distortion and eocentrioity (see Drawing 95, fig.4). 
With the aid of a suitable fixture cheok that • 

2 tU " HM ; '$ t t e 

Weighing machines 2310-T 
Flat spanner 23 
Spanner 2301-T or 2302-T 
Spanner 2304-T 

e 
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OPERATION 151 (Continued) OOLL ADJUS1'MENTS 

(a) The eccentricity of the rim weIl; 

(b) The distortion of the inner faces of the rim. 
The maximum variation permitted in both cases is 4 mm. (see fig.4). 
If wheel exceeds the tolerance allowed it must not be fit ted on the front axle. Excessive 
eccentricity or distortion will produce wheel wobble in the same way as a badly'balanoed 
wheel. 

8 'Wheel balance. The method of detecting and correcting badly balanced wheels is indicated herewith. 
This operation must be carried out using apparatus MRn3396 (see Drawing 96). A wheel must only 
be balanced when under normal tyre pressure and after being run for several miles to allow 
correct bedding of outer cover and tube. 
Carefully clean wheel and tyrea 
Fit the wheel on stand (see Drawing 95~ rig o 2) 0 

After several oscillations ~he wheel will come to rest with the heaviest part at the lowest point 
qa l (see Drawing 95 9 figol) . 
At a point diametrically opposite stick a lump of bituminous putty large enough to balance the 
wheel. 
Mark the position of the putty 'bI (see fig ol) 0 

Weigh the putty. 
Apply solder to the point ~ b' equivalent in weight to the putty (see Drawing 95: fig",3). 
If the wheel is considerably out of balance . make up a steel plate of the necessary weight 
required to provide correct balance p and either arc weId or rivet it to the rim~ 
The added weight must always be as near as possible to the centre line of the rim. 
With each tyre change it i8 necessary to balance the wheel. 



• I" OPERATION 152 HEADLAMP ADJUS T8. INSTALLATION OF ELECTRICAL E UIPMENT 

ADJUSTMENT OF HEADLAMPS . 

• 
Us'e sorden fitR.l572 following the instruotions on Drawing 97. 

-WIRING. 

When rewiring follow circuit diagrams (see Drawings 98 and 99). 
IMPORTANT. It is essential to use "shake-proof" washers under terminal screws and, nuts. Single
turn spring washers must not be used. 

REPLACEMENT OF A BULB IN THE 'AXO' TYPE DIRECTION INDICA~OR. 

Pinoh the rhodoid near the hinge point to release the assembly pins. Press towards hinge and 
disengage. 

I 

I 

i "/," 

Soreen hi"R.l572 
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I OPERATION 153 
~~~~~~~~~~~~~~~~~~~~~~~~~~~.~ 

HULL REPAIRS 

To maintain front wheel drive qualities in road-holding and braking. oertain dimensions must be 
rigidly adhered to when repairing the hull. In praotice it is not possible to determine these 
measurements unless a jig is available. (Use jig 2600-T, see Drawing 100). 
For all operations involving the fitting of body sections see Body Repair Manual for Front Wheel 
Drive Models. The body seotions are listed in the Spare Parts Catalogue . 

.,.. 
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