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"RRATA. Six Cylinder Repair Manual ILLUSTRATIONS

yrawing Modification
No.
Add to Index of Illustrations ¢ "124A - Spanner for holding intermediate shaft."
5 Read dimension : "368 * 0.25" instead of : "353 free." |
57 Read : "Steel type 819 quenched and tempered" instead of : "Mild steel, case hardened and ground."
69 Steering rod is solid, not tubular as shown.
71 Add : "“washer 602345" : between distance piece 34 and spring 35.
123 Alter threads on nuts (241) and (251) to indicate R.H. threads.
126 Alter distance pieces (304), (305), (306), and (307) to show slots bearing against forks.

139 Show adjusting washers (161) between lockwasher (146) and link arm. Delete washer shown under spring (125).




INDEX OF ILLUSTRATIONS IN REPAIR MANUAL

Section Dr. No. Description
ENGINE 1 Various tools
2 Lifting engine
4 Engine stand
5 Front and rear suspension
6 Dismantling damper hub
8 Replacement of valve guide seats
9 0il pump
11 Spring testing
12 Fitting spark plug housings
13 Testing oil pump
15 Crankshaft
16 Fitting gudgeon pin circlips and locking connecting rod nuts
17 Gauging height of cylinder barrels
18 Tightening cylinder head
19 Fitting main bearing cap gaskets and fitting pistons
20 Setting timing wheels '
21 Assembly of double pulley
AIR INTARE SILEWCER 23 Sectional views
PETROL PUWF 24 Section througn S.E.V. type pump
25 Checking Tor leaks
CLUTCH 26 Removing and fitting
27 Assembly
28 Clutch adjustment
GFARBOX 87 Differential
I"RONT AXLE 46 kouating lower link
47 Jection on pivot centre line
48 Mandrels k
50 Spanners for upper link
51 Extracting upper link spindle
53 Brake back plate
54 Dismantling hub bearings
55 Spanners
56 Assembly of upper link silentbloc




INDEX OF ILLUSTRATIONS IN REPAIR MANUAL

Section Drg. WNo. » Description

57 Replacement of wheel studs
58 Rectification of front brake drums
59 Peening over brake shoe cam pins
60 Checking concentricity of brakes

TRANSMISSION 60 A Uncoupling and coupling drive shaft sliding inner flange
61 Longitudinal section through double coupling
62 Longitudinal section through flexible coupling
63 Dismantling
64 Dismantling
65 Assembling
66 Assembling,

FRONT AXLE 67 Lifting front axle

STEERING 68 Removing steering wheel. Checking centering of steering wheel
69 Dismantling truck rods
70 Sections
71 Sections
72 Holding in a vice
73 Adjusting tube retaining ring nuts
74 Track rod adjustment

‘REAR AXLE 75 Lifting rear axle
76 Positioning rear axle
77 Plan view
78 Link arm
79 Removing torsion bars
80 Lateral positioning of axle
81 Brake back plate
82 Fitting or removing brake shoe return springs
83 Checking camber and toe-in of rear axle
84 Checking camber and toe-in of rear axle
85 Rectification of brake drums
86 Replacement of silentblocs
87 Brake shoe concentricity

SUSPENSION 88 Fixture MR.3552 for draining and refilling Spicer shockabsorbers




INDEX OF ILLUSTRATIONS IN REPAIR MANUAL

w

Section Drg. Wo. Description
88A Draining and refilling Spicer shockabsorbers
BRAKES 20 Handbrake control
91 Removing and fitting master cylinder
92 Section through master cylinder
ELECTRICAL EQUIPMENT 93 Section of distributor
94 Distributor automatic advance curve
95 Section through dynamo
96 Cross sectional views of dynamo
87 Dismantling and refitting dynamo and starter motor pole pieces
o8 Section through starter motor
99 End views of starter motor
ADJUSTMENTS 100 Checking caster angle
' 101 Checking length of track rod
102 Checking steering lock
103 Checking wheel camber
104 Checking wheels
105 Checking balance of wheels
106 Headlamp adjustment
BODYWORK 107 Realignment of hull
108 Realignment of hull
ELECTRICAL 110 Wiring diagram
ENGINE 116 Longitudinal section
117 Transverse section
118 Water pump
119 Engine stand
CARBURETTOR 120 Various views
CLUTCH 120A Assembly
120B Simplified fixture for clutch toggle adjustment




INDEX OF ILLUSTRATIONS IN REPAIR MAWUAL

Section Drg. No. Section
GEARBOX 121 Stand for gearbox
122 Longitudinal section
123 | Sections
124 Various views
124A Spanner for holding intermediate gear shaft
125 Section through reverse gear intermediate train
126 Adjustment of control lever
127 Various tools '
128 Various tools
129 Extractors
130 Holding bevel pinion
131 Extraction of rear beuring from bevel pinioun
132 section through oilways
133 Differential
134 Gearbox cover
135 Fitting synchromesh gear
135 Bevel pinion adjustment
137 Adjustment of synchromesh
138 Tightening differential bearing lock nuts
FRONT AXLE 139 Upper link
140 Lower link
GEAR CHANGE 141 Selector
ELECTRICAL EQUITMENT 142 Section through Bendix gear
143 Starter motor ‘




—— ENGINE——
—— VARIOUS TOOLS ——  y621-1 SPANNER FOR NUTS

: FIXING CARBURETTOR
1626-T SPANNER FOR NUTS FIXING EXHAUST

PIPES TO MANIFOLD

2200-T EXTRACTOR FOR BATTERY
CABLE TERMINAL

¢'s 3

1626-T SPANNER FOR
- NUTS FIXING EXHAUST
PIPES TO MANIFOLD

4,4
100




ENGINE —
— LIFTING ENGINE —

—— USE OF CHAIN SLING —

Maximum load : 350 kq. (7 cuwly)

Fie.1.

Annealed ruld stegl

o g
suyen

oy

:: L i’ /- Dimenstons conformt to Standards CNM 60l or CNM 602
He < o . : . :
1‘;_ ¢ dp’ﬁ/ for lifting chains. Rings and links to gcnc.ral practice.

fle.2. — CHAIN SLING MR.3320-30 —

670.

I2dia. rod -~
,4 dla r'od.-—\ .

RN v o 50 instde dia. made from 12 dia. rod.

M s '“:l kj”i‘@_é}i‘—?d 2 " e

8. J U S '
» \‘?m“ o ;2;- TrTTT Tt e 50 wside dia. made from 12 dia.rod

80 inside dia. made from I5dia.r




—ENGINE—
— ENGINE STAND —

— USE OF STAND MR.3300-20 —

STAND MR.3300-20 -

Mawin dimensiwans




— ENGINE —
— FRONT AND REAR SUSPENSION

{r_-‘--__b..--....-




— ENGINE—
— DISMANTLING DAMPER HUB —
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,"S’:‘"\ AN J ﬁ — 1668-T EXTRACTOR FOR DAMPER HUB —
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' ‘ &)_(ing extractor lo dampar hub

by usingr 3 or(g(nal bolts

/ 100 mm. dia, 10mm. thick.
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— ENGINE —

— REPLACEMENT OF VALVE SEATS AND GUIDES ——

—REPLACEMENT OF A VALVE GUIDE —
MANDREL & FERRULE FOR FITTING GUIDES
— REPLACEMENT OF A VALVE SEAT — —Fic. 4. —
. MANDREL MR,1620-I -
R |
MR 3098;8 -MANDREL FERRULE MR.1620-4
U RARSORRY Z 30
__Fie.2. f‘\\< = Tz_ss
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—USE OF MANDREL MR.1620 —
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— ENGINE —
— OIL PUMP
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i | —ENGINE——
—— SPRING TESTING —

— SPRING TESTING APPARATUS 2420-T AND METHOD OF USE —
|. CHECKING FREE LENGTH OF SPRING . Place ’P'L‘:!‘?Vh be chaecked “i” between the guidas “2”". Draws shide “3™ into contact. The line “4 7 comes opposite

scale of lengths “5” indlbat[n?' frae langth of spring “1”
2. CHECKING LENGTH UNDER LOAD. (a) Place standard sptﬁ'lg’ “6" (or ,“I?"accond(ng to reﬂtllrzmznts) m twe guides “7” and draw stide “8”

into_cantact by means of hand wheel “9%  (b) By means of hand wheel 97 bring the spring to be checked “1" to the length under load

indicated in the book. Read the lczncgth shown by line “4”a'§am3t langth scale “H”
“1n (!f lifi:lg’ standard sEr[ng :f_”)

“I37 (If using standard spring “127)

“’O"(("_'_‘i°grammszs) oppostle line
“147 (in kilogramme s)_apposite line
the con‘tzsPondimgvload which mast be within the limits stated in the book
& & &0 so 36 . 16 7

€) Read on scale {

Bu”&b”ﬁﬂ 50- 49 30 20 0 o@ Q

§pnjg deflection 1mm.Par 2 kilogrammes.

STANDARD SPRINGS

THIS SPRING IS PAINTED RED

§P.'i“‘§ cl_z{' lecbion Trmim. per k(logr_‘a_

THIS SPRING 1S PAINTED YELLOW




— ENGINE— |
— FITTING SPARK PLUG HOUSINGS —

TOOL 1604-T

o b el
T
<<,0,0 7\

J

A
ik 0
Ay L1 1o il 2220

Bush body “B” into_spark plu houS’t’ng;

Screw cone “A" into threaded hole for spark plug in order lo exart pressure on the balls.
8y means of a spanner, I9mm. acrass flats, rotate bady “B" ane revolution.

Screw n cone “Aagawn and then rotate bady “B? another turn.

In ganeral, fwa turns are sufficient to ensure a water-tight fit.

12



13

Distributor drive shaft used to drive pump

by means of an electric drill. >

Bracket fo_r_‘ pump.----
Pipe to gauge ..,

Rubber P.‘"P”' n oil bath

B
o

—ENGINE—
—— TESTING OIL PUMP —

— FiG. |—

SIMPLIFIED RIG. MR.(8II

ASSEMBLY OF JET LIMITING
DISCHARGE

..
‘

Standard pressure gauge 0 to 57 Ibs/ sq.¢n. or,
" if available, standard gauge from C4 or (0A.

om o = =

\ . Piping with connection for gauge.
LT Ziping i connec 1on J&E §eUge
TN ! Tube 470097 (s suitable for

/i this purpose.

Piping Lo gauge
‘Brgza.gd '|a'|g5'f— $

Jolesx 2833«5

~>) ,/' ~Braze oc salder Rubber pipe
. s
{6. Plug for releage N 2 .
valve control o ”;"
! The pump to_be tested is fitted on an engine sump and driver by an electre
- drill at a speed between (000 and {500 rp.m. (Normal specd of maching and
/,.-‘/ usually marked on makers name plate).
o Use winker grade oil similar bo “MOBILOIL ARCTIC?
< {\ NGTE : lf_poss(bla heat ail to 140°F +9°F
e The gauge pressure must be 35 lbs./ .’_g&g
VR 8 . If thus 15 nat possible bring ail lo 20° €
] iy P The pressure thenmust be 40 Ibs /s5q.in.
i by ‘ To ()n'ng.Prcssur'c Scraw ap plug “(87 of release velve to \nerease pregsure.
:‘. ',‘:/' to correct ﬁgur_c_ Unscrew plug “I6” of release valve fo reducae prassare.
: i
A
PR — Fig.3—

-
=~
- as

sor=

]
)2

0IL PUMP BRACKET

Main dimensions bo allow f(_tg_ng on Six Codh"ndzr or Fiftaen sump.

9dia, ho'a.h‘-.—.'..- ¢

Flat mild steel 35x5 ===~




— ENGINE — 15
— CRANKSHAFT —

— BORING OIL BAFFLES —

BORING TOOL 1665-T | — FITTING MAIN BEARING
CAPS —

—Fc. 4. — — Fic. 2. ___

There are three sets of bushes 'C°
[: Qutside diameter 50 (for bearings to the ariginal size of crankshaft.

2: Outside dvameter 49,5 ( for bearings of first regrind of crankshaft.
3: Qutside diameter 49 (for bcarmgs of second regrind of crankshaft




16 ~ —ENGINE—
- —FITTING GUDGEON PIN CIRCLIPS—  — LOCKING CONNECTING ROD NUTS —

USE OF SPANNER MR.i610
Fie. 1.
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Direction of looscnin?i,’ g

Tab “T"of each lockwasher mmust butt at “H” n
order to prevent nuts turning tn the directian
of laesening '




— ENGINE—— 17

— GAUGING HEIGHT OF CYLINDER BARRELS ——

MEASURING THE AMOUNT THE BARREL STANDS PROUD

MEASURING THE OF BLOCK FLANGE AFTER FITTING LOWER JOINT
DISTANCE OF THE

BARREL BELOW — Fe2.
BLOCK FLANGE
i |
2
?
4
g
% '
g
zi \
1 \
7 \
’ ;5 Lowaer Hugo-Reints joint - ‘
Q.,’, N %; ‘\\\ ] | \
y ! ? b
\ N ~
EA \ g S ———
\ %
\ 7
\ Ul
— Fic.3. .  APPARATUS MR.3377 . |. PREPARING APPARATUS.
Py Place bracket MR.3377, fitted with a clock gauge on a surface plate
or straight edge. With the clock gauge needle nndicating about
Ground face--_ Weld | . 2mm., bring the dial to zero.
~ 3N ) o ]
TR B g.T = 2. MEASURING DISTANCE OF BARREL BELOW CYLINDER
% N 1 ' BLOCK FLANGE (without lower jomt) _FIG. 1.
i S A ok — : Plage the apparstus,as preparad above, on the cylinder block with the
' clock gauge pointar bearing on the top face of the barrel. Take readings
. -~ L at four cavdinal pants on barrel snd find the average of the four
%I‘ —— — 1 = : = 3. MEASURING HEIGHT OF BARREL (lower josnt fitted) F1a.2.
SR M=t = e : Place spparatus on barrel with pointer contacting cylinder block.
B dia. h‘.’l‘”‘/ j4dwa, screw, 15 long The indicated height must be between 0,08 mm.and O,12mm.
200 " '




— ENGINE —
—— TIGHTENING CYLINDER HEAD —

Ist. tt?hten{ng i 2 mkq._(14S foot-pounds)

PR DR i Seady g

TIGHTNESS OF CYLINDER HEAD NUTS 2nd. tightenuing : 5 m.kg_(36)17_fool-pounds)

Tighterning when _hot: 5 m.kg. (36,17 foot-pounds
It ¢s recommended lo tighten the cylinder head nuls n'the order indicated above. The d ree o{ Lightness must be strictly adhared bo.
It ¢s essential to use a’torsion wrench. This wranch s graduated vt meter-kilograms for diect )ngglinrs\’ and has a square shaf't
of 12, Tmm. which accommodates eithar FA.C.0.M.or SNAP-ON types of sockat.
wher effort has reached correct poinl on gradualion, and articulalion “A” folds, stop lightering. Articulalion “A? must
ntever contact body of spanner st “B”

— Fic.2. —

TORSION WRENCH
2470-T




—  ENGINE ——

——FITTING MAIN BEARING CAP GASKETS —

— Fie. .

lnner chamfer tawards the top_l’_o

facilitate entry of piston rings \

in bush.

Qutar chamfer towards the bottom

to bear aqainst the chamfer of

the cylinder barrel. N
p) ~

GUIDE BUSH FOR PISTON
RINGS 1656 T

—FITTING PISTONS —

— Fe2._

Tt

P
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20

| ~—— ENGINE ——
—— SETTING TIMING WHEELS ——

P

The and cylinders beubg at approximately top dead
cantre, the ceatres of both wheals and mark “at (ceatre-
puach) on camshajt wheel must be i a straight line.
The crankshaft whe:! <s marked (by line or cantre-punch) :-
{. On a toothas at “b"
2 or batwaen teeth as at "¢”
In_the first case “b* the mark 1s offset half a tooth lo the reght
of _the line batuween wheel cantres.
In the second case “:* the mark cowncides with the lina batoean
whizel cantres.




—ENGINE —

—ASSEMBLY OF DOUBLE PULLEY—
MR.342]1 CENTRALIZING BUSH

FOR OIL SEALING CAP. — Ffic.l. — \ // L — Fic.2.

.'5 kaurled 4 6 “

L
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1IN

3 b & s a8
AL«_ OIS _ /

A g g
56 * i %* A / /
‘\‘ =R TN
Tr—— —
— - / /
57-o~- - t Y g e
=zl
— Z L - e
Oyname ficag_sbud == e — 7
@, N = — T Z
|~ % "I/’
N\ 7
4 .




23

— AIR INTAKE SILENCER —
— SECTIONAL VIEWS —

——— 1) .=
N VY = =
B e e—— _,__,_____\X‘?_,,__ﬁ, —1| [oam i
2l s .
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A — Fis4_ DETAILS OF LOUVRE a (T




— PETROL PUMP—
— SECTION THROUGH S.E.V. TYPE PUMP —

7/ I i / (L7
: 7zl o |

By |1

; ] B e =R
[ S - -N_,_ 7 @i

P @ s

WY

Disch ¢ rbureltl
“}sc argc @ carbur ov

It T S N URSEIL /.1 4 AR

- O
e
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—— PETROL PUMP ——-
— CHECKING FOR LEAKS —

Leak at o[:crahhcg arm
ardfice.

§:‘

2 Y

I

Test ath air at 1Y2to 4 %4 lbs
Z par sq.tn. at inlat.
7z 7
Z %
5’
7
7 N U
7 7
Z , ;
™™g FAULTY MEMBRANE
//

A

NN

FAULTY ASSEMBLY “y

Laak at pump jemtar
be twear c{lass cover and
pump
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~—— CLUTCH—
REMOVING AND FITTING —

CLAMP MR. 3451

S5mm. to 4 mm. th.ck

Mild Steel 3,

USE OF CLAMP

Thre.é clamps and three serews

o &Y "
|
| |
< -
— - 1
F SR W n _
- |
- e 8
. |
I I
8 Y
N Prl ll\% PR Klqllf
< IR
5 !_ﬁﬁ_
g |
5 I
I [
m oy xX'8p 9
B

il

bl

\[’m
Screw, S dia.x 190 prtch, 20 long

. N
IS NN ==l
B N l.mh




27 | . CLUTCH—
— ASSEMBLY ——

—_— Fic. 1 —_

VIEW OF TOGGLES

,,,,,,,,

LONGITUDINAL SECTION

i_-a.,a.-.-l.-.._‘..’,-,‘»‘ SN
Remove the same =0
- By " P
amount from these LA




—— CLUTCH —
— CLUTCH ADJUSTMENT —

FIG.l. ADJUSTING FIXTURE
i701-T

FIG.3. CHECKING ADJUSTMENT

Wheq pivoted, fg‘gg«rr “¢" must slide
over upper face of f?‘i'g(_“ thrust
g

RS
RO
R

(_’__ackth?_ preces

|
Face plate “A” fixed to bench by !
coach screws. i
Tube “B" fitted (’!Wough bench top. i

and bedded i flogr.
Operating urstructions are supplied

with the fotare.

28
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—%—GEARBOXT——
— DIFFERENTIAL—

DISMANTLING DIFFERENTIAL BEARINGS
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- — FRONT AXLE —
——MOUNTING LOWER LINK

 SPANNER FOR STUB AXLE NUT (810-T

g [ Hexagon 38,

1]
s
N ‘ LY [
A . R
/// ‘\
) N —— 1000 mm.
, —
f/ %7__—-" '2 thlck
"3
r/ fq-t ¢ 155“5
K __‘4____.' e ‘»
R . i "' o,
@ diua. hole countearsunk both L2 s
- = N ‘:“' <
sudes for hookm«{ on ltarsian L2 o
wranch LT A
A SR AT [
’
’
'y
)/
Y&
7.
w
1]
!,
1
,
’
/
/ A
, .2
//,-{:ﬁ)«
Vs /’.:_'_ N
AN

across flats

GAUGE MR.3447 FOR MOUNTING LOWER ARM

46
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— FRONT AXLE—

» — MANDRELS —
MANDREL MR.3432 FOR REMOVING

LOWER LINK SPLINED SHAFT.
MANDREL MR.3436 FOR REMOVING

g T FRONT HUB
L I MANDREL MR.3431 FOR REMOVING
i $
L 1 T BALL PIN LOWER BEARING.
| | | — e
b J
3 g P
3 i] | | { é R ama 5 ’
Fied oot Fe2 g ]
e g ! o4 )
» T S ; l i
- | ~Fic3 _ J :
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) : r_‘ }‘j / L@Z&J
: S *§_L__l 5 % AS° chamfar
‘; i | ’ : 30 i
T P‘I' 4 x 45° chamfer

9 QT l
5 x 45° chamfar | R __i__,_



50 — FRONT AXLE —
— SPANNERS FOR UPPER LINK—

~ Fiei— SPANNER FOR UPPER LINK SPINDLE SLOTTED RING NUT, I86I-T.

INIED 7 .

iy

8 to 10
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FRONT AXLE—
EXTRACTING UPPER LINK SPINDLE—
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- EXTRACTOR MR.3442

Shouldgred washar Nut

Cantre rod

Spacer tube

<

Shouldered wash
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320.

Thread length :
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— Fie b,

— FRONT AXLE—
—— BRAKE BACK PLATE —
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. ——— FRONT AXLE —
——— 5PANNERS

5ALL PIN CAP.

T 05T SPANNER FOR UPPER LIN®
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i854-T SPANNER FOR CASTER ANGLE ADJUSTMENT.
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DISMANTLING
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— FRONT AXLE—
— ASSEMBLY OF UPPER LINK SILENTBLOC —

SLEEVE AND RAM
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" FIG.l. USE OF FIXTURE

FI6.2. FIXTURE MR.3445 FOR REPLACEMENT

OF WHEEL STUDS.
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— FRONT AXLE—

— REPLACEMENT OF WHEEL STUDS —

———— A D]

94— =& e 1 b e T T SR 5
o Sy [I . - LI
PSS <One sackat anly, 18 deep, for removing studs. _ ! 'l 3
£§'13~ g Two sockets 2 deep fcl_r fl_t_h_ng’ studs — ‘]] | NSy
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-Fiez _

Mild steel plate
12 to I5mm. thiek .

N

Altavnah'valg , mild staal

pla_tc , ESOmm.dté.aPprox.

HOLLOW PUNCH MR.3445-4 FOR
LOCKING STUDS

cough
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Mhld steel, case- -
hardened § ground,,
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—FRONT AXLE—

~RECTIFICATION OF FRONT BRAKE DRUMS —

NOTE : Diameter 90X to be finished after

ring 1s pressed on shaft. Face
ta_be frued up likewise.
Diwametar 90 *must permut g’_qp_ql

fg{t_qujfgﬁ_g 90 2 greasy b«zan‘nc{.

Fie.2

{8dra x 20Q

L

2
|?’;§
e

)'I
[

PRSI SR PR SR ¢

RETNI
t

MANDREL MR.344]

.45

1

20 5, :
v/

FIG.I. USE OF MANDREL

. Protect centre

at each end.




39 — FRONT AXLE—
— PEENING OVER BRAKE SHOE CAM PINS—

FIG.2.
FIXTURE MR.3444.
FIG.1. USE OF FIXTURE FIG.4. FIXTURE MR.3354.
MR.3444. -
| ( FIG.3.USE OF FIXTURE
Rhe0 g MR.3354.

_"_M.T,,

2o0dia.reugh

Sg* kaurled.
Punch, steel hj’ocz 819 =) Punch steal ALl IS L
Quenched and t@mpgracl W By

Quenched and

ternpered.
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—— FRONT AXLE —

—— CHECKING CONCENTRICITY OF BRAKES —

FIG.I. CHECKING BRAKE DRUM DIAMETER. FI1G.2. CHECKING CONCENTRICITY OF LININGS.
Place fixture on be.ar(nf. )

Bﬂ_r_lg indicator “a* inla contact with drum_and describe a
camplete aircle.

a.

Loek ndicator in the st position by means ofscrzw b.

P e N el ST
1 A -

) o , ) : Place fixbture in bove of b%,:v"imc{&
FIG.3. ADJUSTING SPANNER P ' Offar up mndecalor Yo ag g b vre the PTHL}&'{Z‘@,’&%@E’E_@
2120 -1 4 & ' oparabion, o the bralk. E‘{m\m?s} lu"zs:tl{ca%fr sl
3 retain e conbact through ut cwcumf@r«mce..
" (freerder fo abladi s condition, Fjusi ﬁi?z'rzfﬁ
, ' by eccenlric bustres ¢! and gdjuslinng cams
f#  alcearofibackplale ol shown)

Rarove burrs ard '1"5’/1 spots fram er'ZII.Z?’J‘ wilt
|’ _rasp.

Inner dia. = R
OQuterdw. =" 40, !
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— TRANSMISSION —
— UNCOUPLING AND COUPLING DRIVE SHAFT SLIDING INNER FLANGE —

60A

.2.RIGHT SIDE

16

F

LEFT SIDE

FIG.1.
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TRANSMISSION — 6l

— LONGITUDINAL SECTION THROUGH DOUBLE COUPLING —
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—— TRANSMISSION —— . 63

— DISMANTLING —
F16.1. REMOVING CIRCLIPS FIG.2.REMOVING NEEDLE
BEARING CUPS.
= | =R
W
W2
4
FIG.3. REMOVING STUB AXLE FIG.4. REMOVING DOUBLE YOKE
8. .
Ry (N
W(['(‘ A e “\\
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— TRANSMISSION —

— DISMANTLING —
FIG.5. REMOVING PROTECTING CUPS.

1]
&'\

FIG.6.EXTRACTING SPIGOT BALL AT STUB AXLE SIDE

BALL EXTRACTOR [900-T

thOLLET 1913-T.

PN |
————
1
 —
I

To use collets 1913-T if s necassary
ta_madify the extractor screw by _
P67 EXTRACTING BALL SPINDLE drilling 2 I4dia hole, 10 deep,

"”////////w/\

e w\\\\\\\\\“\\\\\\\\\\\

, BALL SPINDLE EXTRACTOR
COLLET 1913-T. 1900-T.



—— TRANSMISSION —
— ASSEMBLING —

FIG.9.FITTING CROSSHEAD. FIG.I0.FITTING BALL-PIN. FIG.11. MODIFIED BALL SPINDLE.

a, §.
- ;
!
§

-
-
. e
b"
“

- Modified spuindie
(See Ftcg_l—_l-)

A7,
-19.
FIG.I3.FITTING CROSSHEAD.
1908-T 2.
— Fiedea T
P . a - ’.40.
---413. -

| E—

¥ BEARING HOUSING GAUGE |
1910-T.
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66 —— TRANSMISSION —

— ASSEMBLING —
FITTING BALL PIN SPINDLE " FITTING DOUBLE YOKE
: - — e Small diameter
— Ficdd. o Fieds._ " 2 FITTING DRIVE SHAFT

e
.

SOCKET 1904-T P

| .
| )
Ll ) lﬂ-gc diameter

'CHECKING FITTING OF CIRCLIPS

GAUGE 1909-T

— Fic.96.—_
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— FRONT AXLE —
— LIFTING FRONT AXLE —

APPLICATION

SPECIAL JACK HEAD MR.3300-90
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H .
]
b
L S et
Yo ! ' S e
] ) S, . N
'l ' \ / R
o ' ' J !
']
i | oy b
’ o
! ¢ [
! ' ! ’ [
L ' / M
._ . 4 [
L b / P
' ' ' \ T~
- ! ' ’ L
‘
H ! ] by
- -. 1 n L
vy ' ! ..m
t ' [} '
P ' N \ v
o i ] A " ’
0 ' | '
1 1 :
"rl.,-.uw.ll.r\ ST
.“ '
[}
R ————

TN TTATHNTI T,

I~

Steel plate welded to standard jack head



68 —STEERING —
— REMOVING STEERING WHEELS. CHECKING CENTERING OF STEERING WHEEL—

LOCATING BUSH MR.3102 ' . USE OF STEERING WHEEL EXTRACTOR.
o4 5% dnyrled — —— )
—_ Fied— | e Il
MR T fie3.
I *_ S
- |
v ‘ _——— -

— Fie.4—

WTNIIIIIIL 7

/..-» Turn arrow towards bottom
when Chtzcklrug.

s

Stccr(ncg column must tura i

bare of bush without touchl-rlg.




— STEERING —
— DISMANTLING TRACK RODS —

USE OF EXTRACTOR

BALL PIN EXTRACTOR 1964-T
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STEERING

70

SECTIONS

LONGITUDINAL SECTION
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— Fie.1
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TRANSVERSE SECTION THRU

N
-
Seo.

— Fis.2

PINION HOUSING

— Fie3.— FITTING OF BRACKET

e re-eQs
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_ STEERING—
— SECTIONS—

___ Fig).— SECTION THROUGH BALLPINS
| F1G.2. TRANSVERSE SECTION
8 36 33 3'7 3’8. 1’3 1’8 4'6 4[9. 3'7 17. Z? i§ 2?

!
t

—_— -
~oe—eofV
s
e
R
-~
e

' A \\L, | :
— Fied.

~-.
~

|

— Fie3. —
CHECKING TOLERANCE OF BALL NUT SECTION THROUGH END
' BALL PINS OF TRACK RODS o
‘ er gaage, 0-05 thick, 8 wide
Iy PR ‘
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— STEERING — *
— HOLDING IN A VICE—
USE OF FIXTURE

FIXTURE MR.I561.

Flat steel 30x 6 /

R.S.Angle 70x 70
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-T FOR

SPANNER 1870

— STEERING —
15"

— ADJUSTING TUBE RETAINING RING NUTS —
ADJUSTING BALL PINS —

5SPANNER [976-T FOR
)JUSTING TUBE RE-
FAINING RING NUTS.




74 . — STEERING —
— TRACK ROD ADJUSTMENT—

—Fed. — *‘ USE OF GAUGE

i
o il ' I ! /’};‘\ L i , TR P
“.m":. o . I// ) \\\\ ml,\l “ ||I “L , i, i “"I] Wy, A
! T TS 7 X Y R i aanf e al
—-—-.-.s_g—_-_—_-g:f/ \\ T / "' l““‘ ' "
~NoLo”
_+-
%—'—_—-———, T

3 — Fo.2 — GAUGE MR.3346

Al M i ] { i bl It 1 ) ) 1l | | ; Tt
0 - i PR TR [ I, vy Ml i et
ST L R [ ST oo ey
aill ) ’ i ’ e I ; ’ St - ’ ’
TN T TR | N | :4| " I T s Iy, M. o . il Coal
R L S G e e o Baboowe e ek i oo
|
- ‘\\ ssz L 4
,'/ ._\‘9 W i = e
\X . ,/ J ) .
= L. I be made from levers 426542-543 B. To be made from ball pa 601846
e or 427243-244 Mild steel 30x & ‘
Ta. \
e e [ i) R :.”_.ﬂ;']_':uﬁw m m.ﬁ?{‘!l ::n":ﬁ [T h.-ﬁ_ | e T T T Y ([ e ream T " -
el s 1y fraar A JITit K0 . ca nn ey o e i o
IZ-.‘ , To assemble qauge : first adjust a complete track vod to the
) =N The centres of cones dl}-umnsions§[va.n. Offe. up the parts B and C to
y Y T! and T2 must be the track rod and tack weld them to the flat strip.
: ‘\\ WA pavallel. Remove the track vod acd complete welding.

o Operate Wdentically_for the other sude.




— REAR AXLE —

— LIFTING REAR AXLE —

R.$. channeal to be welded to a standard iack head.

T, R.5.Channel 80 x 45

"> Waad strips

75



76 — REAR AXLE—
— POSITIONING REAR AXLE —

FIG.I. USE OF GAUGE

Upper shock absorber pit

. ,17//./,L ~~~~~ N
. ,//%//1“,-;’1
TEEEEER . _ (K} ‘-IIII/I
1

==

Gauge line to be markcrld on both faces
) 1]

y :" A“
R vy 9

[}
| | |
| 43s ) | L
»lf!gf 490. __*__@;:Lhz
|
. s80._ .

6mm,_ to 10 mm. thick




— REAR AXLE —
—— PLAN VIEW —
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— REAR AXLE—

— LINK ARM—
USE OF FIXTURES

i r
=z rﬂ
N ]
“\:\Q\\‘ Uy, :'LI!:
\ 1"
R "y "J.Lu'
i ais
AT T

ol [f 1{}_
v / 1]
%/ 4 u—uLL
(24

i

1

FIXTURES MR.3336

\M — Fic.4. —

>\[ R.s. angla 30 x 30

z=
/89

170.

X V2 . . .
‘ : 2 holes, 10dia. an both fixtures.
. _Xedia. pin_walded on ane fixture.

| holg, I_G,-s caa, and 1 hole 12 dia. (for_shouldaced

pin) an othar (’l'xtum.

N {Z holes, 16,5 dva.on one fixture.
\
i8




— Fled

— REAR AXLE —
— REMOVING TORSION BARS —

USE OF DRIVING BLOCK ASSEMBLY

To remove

i I|I il
= il
b, m ,, {11 fin

____----..---l{ i

iy

“, i " l" " ”‘
At
(TN i U
T Ul .
oo by ‘mu iy
i ii SO
N ,” Pl
; ”;] ! .h, i 1 il

7 ____%H __________ e ﬂ‘
tg: ‘r“ ﬂl.l )

Knack

—— Fie.2 — DRIVING BLOCKS MR.[1578.

1

) 110 10.020.

#: 26. —

to 26.

l*‘

-4 bolts 12 dha., 50 to 55 long._
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80 — REAR AXLE —
——LATERAL POSITIONING OF AXLE —

— Fed ——

VA o
NY o 7

% .\

x \ v
. T, ///,r//;f// Z 2
ISR i“" PN 7 - -
flead "A” of rod "B” bears agawnst J é Y 4
fork end ofidjustfmg rad . . 7
- : =~ > 1
2l ” - o e Twe plates “C” bear agatnst

outaer faca of brake drrurrf.

With the gauge applied agawmst the hub, the ciredlar mark of the
movin _ wn B comas ogposil’e one of the divisions of the scale

on the guilde. N’aé(z_, the rark indi cated. Agglﬂaga_(_g;gz to the omaosil'e
tuub . /ft‘/m axla s n corrzct achustiment, the cireular mark will
come apposite the same scale dwvtston as before if there s a
diffarenca batween the two readings (indicating thalaxle is
c_:if_of_a_lz‘;dnmenlj/ Edjust tie-bar to br‘t'nqg‘ axle i correct posib.'on,

GAUGE 2051-T.
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— REAR AXLE —

PLATE—

— BRAKE BACK
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— REAR AXLE—
— FITTING OR REMOVING BRAKE SHOE RETURN SPRINGS —

e T © 0@

el T T F1G.1. REMOVING A SPRING.

oo o~
. . N
PR <t . N .
Rt . STORRN Pointed tip of plers placed
P e T -V -1
P s , LONER n neargst rivet hale.
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. .= ver , P
° » P 4 e -
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| — REAR AXLE—
— CHECKING CAMBER AND TOE-IN OF REAR AXLE—

— Fi6.1. — CHECKING CAMBER

CAmBER
° to 1° 30" glﬁg_?? to 11,3mm. on
wheel nm diameter,

—— Fi6.2.— CHECKING TOE- IN

Toe- (N
0°to 0°15' gvmg A to 2mm.
on wheel rim diameten

Workhg’_yaca. of gauge must be pe
squarae with centre fine of lathe.

rfectly

On stub axles of 30 mm.dua. it (s
necessary to fita bush betwaeen
stub axle and gauge bodj .

83
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8 dia.x 125 pitch.

— REAR AXLE —

APPARATUS 2052-T

\ $-78. -

\\ , [
i

Two gacge pomts must be adjusted
ta exac ly the same hetght (n
relation to face "a" of hub and-then

be locked in Posit{on bs_Pi_n_—pun.ch

to pre ant yltimate misalignmen: .
Pointed eads only to be hardened.

215

— CHECKINGCAMBER AND TOE-IN OF REAR AXLE —

S_(erli- hard steel trecalted
before . grrlhrlinc{

—T ____________ s IL 9 $:65. s !"”“T__IF_—"
AN 1= N
z ol N =
/ J 3_" % i/
B ; - |
5x45° N EAAN das
- S | N
= | 50,0000
) x30"/ g st
smooth bora /% II N
2 x 30° S S
Ssuill
\
“; S maE T I
[ x45° | [ #38 y
| r_i. '
#: 60.
N
2 holes, 9dia, (0daep a8
diamatr ceally oppostte i
N\ |
\ \¥
. 4 . \
! N M.S. 30x |5 approx. walded

215




—— REAR AXLE —
—— RECTIFICATION OF BRAKE DRUMS ——

USE OF MANDREL

MR. 3381-2

BUSH MR.3381-3

s

7
.0
ENNAEM I s
v
r

LX<

—
X%
A
N
AN
AN
Ny
Y
|
AN
\
N
N
—4
&

’2e

[

| I

260

.36 (mipi)

(may be bar s bock size)
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86 — REAR AXLE —

— REPLACEMENT OF SILENTBLOCS —

—F16.2,

— Pt

| |
FITTING SILENTBLOC , | , SILENTBLOC FITTED

DSRS0
0‘¢:a:¢:¢ .0 %
03550503
3500543

chamfer towards tmp
=AY Loearcls Lop.

_% B2 & mm.
T 355, )
é’o otoo’::zz" ‘;’ :‘ %
555
O:é Q: .“: t’o‘
9

02 .
o‘o‘t‘.‘\“
o BRSS $

0 &S Q

; o
0 :‘ ‘ o
:f.,‘, "‘50.0!02'.
....-.‘»:e

SOCKET
MR.3335-2

Chamfcr | x 45°




—— REAR AXLE—

— CHECKING BRAKE SHOE CONCENTRICITY —
GAUGE 2103-T & 2104-T

— F16.d.— CHECKING BRAKE DRUM DIA.

CHECKING CONCENTRICITY
OF LININGS -

— Fi62.

Painter 2104-T
special for 6-cylinder

Brake drum eqaipped with $.P.1. ol seal, camplete inner
Timken bcarimg “B" and outer race onltj of outer Timkaen

Do not use sleeve 7D

Place gauge aa stub axle. Offer up pamnter 7
bearing  C* ,

Fit sleeve “D"and conical bush “E".

fit brake druma on pivat “F*

Place ont pwo |, bush "G carryuig ponter.

Br{mg _pornter "A’into contact with friction surface
of druery, and deserthe 3 complete cirele.

Lack the pawater in thes Posu’twn by means of' screw ‘b,

as sct in the previous operation, to brake [inings.
The pointer must contact linings throuohout
circumfarence . (67 order éo oblawn this resull,
g_cr’/usf'llhmg_{_ by eccentric bushes “c’ arnd ac'l/arlzhg

cams al rear of backplale, which are nolshown on
dra- d—zg}_._

Rewiove bures and tnlgtt_spoks on lfnfmgs with a Yasp.

After chack{ng, t¢ ease cams to allow fitting of brake drum. (For final adjustment of cams sce operalion

749/_Para?‘raph 2).
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88 | — SUSPENSION—

— FIXTURE MR.3552 FOR DRAINING AND REFILLING SPICER SHOCK ABSORBERS —

A

=| [=—=

LA

e
M.5.tube, (5 I/dia., 21 O/dar’
850 la ne.
M.S.tube, 15 Ifdia,, 2( Ofda. y
Half round groove, (O dia,,
Two pms, pressed ta, and for (ockﬁng <lp.
welded on Cusio‘_e_afchanmz(

|<-—: ot
aalg ‘14, . Pu
$:16 52. g:12. 1%—_ e

sy

Two locking clips HET Ll 342
prane wire 2mm. dia. ~41f»’— 7
E,S.anglg,_ Ho.,

Half round groove  (Odw, d 4ox40 shaftans
cT—  EmET T a

JSS A
M.S. tuba, I5 [/dua,,
21 0fdua., barad 16,2%dia. 20,




— DRMNING AND REFILLING SPICER SHOCK fif]:‘i

Shock absorber in place for
ftlhru{ with Fcln:1al MR.3382

To dvawn,_take out pin'a’, and turn

shock absorber {80° to brin

onfu‘.a underncath, there b‘j

a llowuug

ol Lo drawn inte a

recawer

_9s

—— SUSPENSION —

— Fic.l.— USE OF FIXTURE MR.3552.

Mark for 160 cm®
—~ Mark for 140 cm?

FUNNEL MR.3382.

Material spprox Y. thek

Solder or

\ | braze
R IO T\
81 bl shock absorbar Plug‘ Hole 5% 8
'° ' : drilled 4 dia. and

-sﬁ 15.4-‘

PLUG FOR
FUNNEL.

SORBERS ——

Qperata shock absorber

te drain ov refdl.

88A
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— BRAKES —
— HAND BRAKE CONTROL—




—— BRAKES ——
— REMOVING AND FITTING MASTER CYLINDER ——

~~ F16.2- SPANNER 2[30-T.

|

f: 2

—Ficd.— SPANNER 2I31-T.

|
455 .

240

g
pha

i luum

SN I\ S

to sut FA COM. type 12 flats, |9 acioss.
socket.

Square 12,7 across {lats Socket FA.C.0.M. type :

91
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— BRAKES— |
— SECTION THROUGH MASTER CYLINDER ——




___AFic.l.».__v

— ELECTRICAL EQUIPMENT —
—— SECTION OF DISTRIBUTOR —

SECTIONAL VIEW

___Fie.2. _ PLAN VIEW

T
\\\\\\\\\

<%

%
7
g

Nz

Y/

93



Degrees on distributor

—— ELECTRICAL EQUIPMENT —
— DISTRIBUTOR AUTOMATIC ADVANCE CURVE —

CTTTT T TTT TTTTT TITTIT
!
| 3
!
T - [
] ] M
I i
t ;
! L
e 4/
[l / / A < II
- L O ddd b e L L
'
! L ¥ | B
- i ' /A/ /‘/’ > - ,;
! i £ WA \ )
40 ' LA LA ! !
. CbA LA ! :
T ¥
1 ; L 1
- X, 4
RyEVd :
((‘__{f Wy 2 ! 1
Sy Ay
@/f C) .(0,\- . -1 i
N B s b i b - r--F/bfj,‘/r%-- \\/‘/--”h—- ------------ F—t—t+-+- - -+ e
- ]
‘b/v'.x*‘o»'@ﬁ a ! !
N H t e
L4 @\9 i ! H
5 e ! : H
V b '
A | z
AP 4R d ' : !
A A 1A ! : !
1 | i
—— bttt -+t -t A -4 B s e St — B s ks SE TR AP R e R B T S A
4//r- 4/ V. | -+ ;
7 v / i 1 i
S dinse ! ;
A A | A :
A A 1A ) .
\ 1
]

o : 500 1,000 1500 2.000
» Distributer R.P.M. '




— ELECTRICAL EQUIPMENT —
—— SECTION THROUGH DYNAMO —

N 1 N l | ! |

Il

o
RS

9
P ey
= . /
/
/ ,/
/ ’ ’
/
/ J
/ ;
/ y
/ v
! /
‘ /
o
2. 6.

i

TETEETEET

T
i
|
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—— ELECTRICAL EQUIPMENT ——
—— CROSS-SECTIONAL VIEWS OF DYNAMO —

 Fied Fi62.




—— ELECTRICAL EQUIPMENT —— 97
— DISMANTLING AND REFITTING DYNAMO AND STARTER MOTOR POLE PIECES —

USE OF MANDREL

— k2.1 )
USE OF SCREWDRIVER
Fied.
|
MR.1601-1
For starter motor B--- MR.1601-4
MR . 160(-2 !
Far dynamo
S @ /7
: .:‘\..;{gﬂ:l{:‘ig:;.i:‘/ /!
{
[‘f ' MR 1601-3 !L ‘ l
/’/ -
(]! ) MANDRELS SOCKET MR601-3  SCREWDRIVER MR.I60I-4
N ®
\%‘l-rr MR.'ﬁO"" MR,'60|“2 ‘. . Hexagon to fib ratchet
: . : . i | ] Tl B
g 4| g |
//// // / 1 3 [ . / .
/4y -l ¥ | 3
/// / / i Il Y lsamer.] S & | povare. - I
//}" V/a // // , i At | ) _ Hardened
7y o= 5 : = - \ .4 araeeqe
v/ ////////, \\/\\;____JMJJ ///, :|l round off - . 70. round 1l 4> 70, +orough tep
/////! 7/ L 1170 // J :755-05! 0“’ 4 | !._ 75"0”"? ) . Q 140. "°°3~.
ﬂj”l i ”“ 0 ! “L' ,”"I I]’:“ 'II”I l;:”‘l ;" l"ll , semi-hard staall_cluanch(zd .___F'G's—"—' Cast trovt.

and ground .




— ELECTRICAL EQUIPMENT —
— SECTION THROUGH STARTER MOTOR ——

1.

- — -
————— PR
——— | .. —_—
a— — z
— T NS mTTEy o r
ai— A }
{1} u A
= : N
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i
) 1 ¢
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e e
ooty e — N /
— > N —
> _ .
; g
) i -
iy \ —_
» = e —
;
!
!
'
,
;
~. ;
: g
; .
. S,
.
4. S.

N
‘\
\'2'



—— ELECTRICAL EQUIPMENT — 99
— END VIEWS OF STARTER MOTOR —

Fied. . FIELD COILS — Fic2.— FITTING OF BRUSH GEAR

%

g

A TR R ILNI TSI LAY

LS M LTI LT ML/ L1 T AAATVR )

]

Soldeyr

Brushes are held in raysed pasition by springs lo allew
passage of cammulato when fitting armature.
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—— ADJUSTMENTS ——
<, —— CHECKING CASTER ANGLE ——
™, USE OF APPARATUS

FITTING APPARATUS
— 42

e oo

Unscrew upper and lower link arm qrcasers.
2! Find w.dth across bosscs.} As shown an
"""" 3 Moont the aEParatus.

drawwng.
Adjust the lowar brackat so that the plumb line kes
against bracket face towards wentre of vehicle.

Check that the plumb line fals between the pair of

aug ng 1 nes corresponding to the width across -
the basses (F_@ggaplz_é'}.

— Fi6.2.— APPARATUS MR. 3449
-—
-~ 29,9
| : =‘ S8. I [ (idth of arm
- across_ltwo
% | ; 'E 56. l l basses.
I :
-y ' .y
:L 4 ! 35 .
| ,
i [] % There are two t’jP}s__,Q]“ lourer
Dimenswons underlined are important l“"'k arm:_dentified b‘i the
and must be adhered ta. width acoss the bosses.
. Faces marked thus v¥ should be a Thes s arther 56 or 58,
; . : ground and chacked 5’rom tine bo time. 4
| N\
’ |
. 7y l
m\ L SRS

£0.

.

* 3 dia.hole, csk ko S dia. both sides.

Maflithgs on this face




ADJUSTMENTS

CHECKING LENGTH OF TRACK RODS
FIG.l. USE OF GAUGE

. Lengths L and L’ must be a.q,ual within 1 .

]

Y
TS L' — T ; 4R
il T £y L L O T
I 3 ) \ 10 - Tt 2. AFSssTzz==z=mE===s5,  afegin -7 [ =
oy, | f T :T' TEY =Ti\n\!’!\:: s ,’”:)\ r/'T‘TTT?'{TTT\IzT(: 3 F=== 1 P“—""“-‘—\‘\ . L.F
! HERREEE HHH AN ool S L X
o on NS Y S J v B L _ibiiddada ooy ~—,}\:-‘ __~-'lr=-"—ll--;l.lL|’..|I_jJ_L|l_:i_i_ o A
i | —— A N
, P | T ; \AozmA
\ __// | 1""‘~\ ‘)
- i — NL;& ! \\_-"‘J
—_—
[
—— F62—— GAUGE MR.1590
Average dumenswon 375
Tube ltzng&h %25 R 6
[} )
!« 3160(: 6; lon%’(_a‘;fpr‘ox) 3
wide. 1 | !
| -_— '
Drawn.rod /M.S. tube 12 I/D. )g"Lo/_D_ 'l | | ' ! : _~ Drawn rod
= O R s —F—mmme=r s ] o 12 dia.
——— e P - A -
———————————————————————————————— B - e .
: k75 2pprox —u |
1

b Adjustable vad 150 — )

g

SECTION THROQUGH SCREW

3Q%appmx \ -

N
30°gpprox. A\ 47 <&

Rod, 5da. 20 lcmc;r' welded to head

Screw, 6dva), 100 pitch, 12 long.




PR .

ps Seal

e ome =

USE OF GAUGE

— ADJUSTMENTS ——
—— CHECKING STEERING LOCK —
FIG.2. STEERING LOCK GAUGE :890-T

— Fied

102

%

(L

"III)II[IIIIIIII”III

“EEL TYPE

SETTING OF GAUGE ACCORDING TO

Pilote wheeals
B.M. whe s

Erar
¢ ing 23

185 x 400 ...........Read
185 % 400............R




—— ADJUSTMENTS — . 103

. ——CHECKING WHEEL CAMBER —
—FiG.1.— USE OF GAUGE

FI1G.2. ENLARGED VIEW OF SCALE

Plumb lLine must fall between twa qauge lines.

' ‘ 1200k T A/
X 7-11-15si1x

L

o>

4

A
2

A

GAUGE 2314 -T




104 | o — ADJUSTMENTS —

SN\ th to balance
- heavy_part.

a'.
H¢§V3_,3a_1'_§

FIG.3. POSITION OF WELDED
" BALAN:E WEIGHT

-~

Chaeck d(ﬁtort{on . 7

Check eccantric {hj i

ey

T T T 77777



431176.
Washer C.
89461 (30x62x11.)
Washer B, .
422032 modifff-«d
89461.( 30 x62x 1)

—— ADJUSTMENTS ——

in arder to gum the fucture maxunum szns«twuhj the ball-races

!MPORTANT NOTE

— CHECKING BALANCE OF WHEELS —
* FIXTURE MR. 3396

should be lubricated with thin vaseliie only.

\\\/ AN

]
]

The fixture must be Pzrf‘e.ctlzj balaniced.

4 O 25 5 approx.

cla,ar ance

Washar A,
421024,
“‘\\\
\%:ﬂw
A N i
§ (= { Bush. gpreos J'
e — T |
) p)
-
4
/ Washer C
421450. ‘ T 6
| | L1
r 6l
$:20 f~4z.¢
3]
Note: For halding B.Mm. :
wheels onfixture
use nuts 392548. \ox se
Good fll’ on

Brickets made

from flat mud steel
T~

gy,

|“M|ﬂtl(

i
|

pso | | Ho19%s
|| Good f;t n

lggplacq,s b
_c_s_riitgfinal washe™
T Y
sl |l

i baafmg hc\usm? W

!
|

s

5
™,

Good fiton stub axle

AR SN

SRRk
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ADJUSTMENTS

106 |
SCREEN MR. 1572 HEADLAMP ADJUSTMENT

Panel 1800mm. x 1300 mn. approx

Vertical centre line
drawn on panetl

Hooks &

4
B_t_ng soldevaed

\ to mid-pomt of_
\ cable

/ % 2 vartical w.res

Her zontal Wire ceatre partof which may be a
pie a of tnnar tube to guve tension

2 langths of cable,15t0 3,5 mm. dha., whichmust be o - - -~
axactly the sane length and equally taut afte: '
hooking on vehicle. o

Ring soldered to cable~---- -
Hook & ) :
Steel wire 4 toSmm. da. Hook b

Steal wire 4 to S5mm .

Beat as required.
daa. Beat as rc1u(racl.

’

Shavrp corner-+
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__ BODYWORK —
— REALIGNMENT OF HULL—

USE OF JIG 2600-T

4
=]
- =
[ S -
=0
=Nl=
== B
= g
_=
e
=fF = .0

]

1]
o

E S

I
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Tyl
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Wy
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1
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—— BODYWORK ——

108
—— REALIGNMENT OF HULL——

Shock absorber
A Ypper puz

.- Centre line of holes .
§ ixirtg Stcerin? column.

| 3656

Lt o g B g gr 4 o rd P
BAS OGO
lelellehnlele e’ s 2 Tl Bl R LS Ry

d holes 8 dia.,ggpitch.

\.\ L | Angle of tnner face of gussets 3°3
Ve i 4“'*'4 : =
_-1—\1 . e P IS I T
#38{3g  ~e=27 s
Cantre line of qusset ;r»’x ag -~ + "_cr/r{:’”’/,/’/,:;;ﬁ,’////” ’ m——l
g lag e T
G

holes. ‘

W
B

s
285. I 2557
1 2452 234 2
S _11 | o . _Bady centre line. . I
£ 1320 . 2
_285. | Mz, | .25’:,5'7 ' AZS Pasition of slots for Z
B 7z steering column en g%

413 wmstrument FGWQL

Sl
e,
. e
e AP
Lzl s
ez
<z

5//6 Seater 7/9 Saeater

A 3030 3215
B 2439 2624




I. Headlamp R.H.
Z,t:laadlampﬂ.

3 Horn R.H.

4. Horn L.H.

5. Junction bax, front R.H,
6.Junction box {roat L H.

7-Wing lamp_R.H.
8.Wiag lamp_L H:

9. bynamo.

10. Stop lamp sunteh.
11 Spark plugs.

12. Destributor:

J ~ Yellow
Vi - Pufrﬂu
V- Grean
R - Recl

N - Black

— ELECTRICAL —

— WIRING DIAGRAM —

!’5._l?'nitl‘on cail.
l4.jy_sp¢cﬁon lamp

sockat R.H,
15. Inspection lamp,
Socket  L.H.

16.Starter motor.

(8. Windsereen wiper.
19. dunction bax.
20.Jgnition switch.

I7. Battery, 6 volt, 90 amp h | 23. ‘ 29. Interiar lamp.
24. petrol ga_ugg. 30. Iﬁ:ffécatorv R.H.
25. Panal ltglll’_s. 31. Traffccator L.H.
26. Wing lamps switch. 32. Petrol gauge tank
27 Traffcator switch. anit.

21. Panal h'ghl’s switch. -
22. Ammeter.

28. Hornand lté@gswil’ch. 33. Tail lamp.

white
ks
0.

ito

34. Stop lamp.

35. Ducellier regulator:
35 bis. Citroen regulatar.
36. Twe-pole junction box.

37. Map_lamp.




16 — ENGINE—
— LONGITUDINAL SECTION—
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—— ENGINE — | - 7
—TRANSVERSE SECTION —

W S
5 ""‘."Igf""’lllll

<5 e
S/ SR
‘. /m/ \!;\\l‘/ -

..tll‘/!‘);!;, a
)

GRADUATION
OF OIL GAUGE

GUIDE TuBE  [NRF= -

s
@

BB VNSRRI, i

é{‘\

20
%_é Fig 3_

i72
LOCATING BUSH

1664-T

Y s o e
S g

- i
Sge— ARMVETE
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— ENGINE —
— WATER PUMP

_—e 218, 6218, 2215,
= e / /
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FIG.2. FRONT

o
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— ENGINE
— ENGINE STAND —

e mm— .
~

H
1]
11
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il
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REAR VIEW
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FIG.3. STAND MR.3300-50

Three blocks j'lt e

reces es _20mm deep

in base and a ¢ securaed

2y woodscrews.

-
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— CARBURETTOR —
— VARIOUS VIEWS —

4., 7, 8. 3 " us
% '\\ 1 ? 3
\ 1l / { .
, \ )
— N L T 4.
FIG.1. \ . |
\ .
‘ ]
| ! : 30
\
\ |
\ ~—
| ‘ 41— T2
2 ) i |
|{ \ %)\ .
T =$3l
=1 = R
Q ) isone St —————— — — 6.
Y Y\;:l——_____,Tr\\\\\
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—— CLUTCH —— 120 A
—— ASSEMBLY —
FIG.1. LONGITUDINAL SECT}ON ’ FIG.2.VIEW OF TOGGLES

7N\ H
A'&qw? TE oy ;

P/
= \\\\\ 7/ e
gll\\\\\\‘\\\\\\\{l\‘! SN

‘

8 Pead ‘J"‘“ -
L e
7 Y]
—— FIG. 3. ——
The outer jace of the slot for the Remove the same amount

fulcrum bracket must be (‘homfur‘zd. from bath facas.



120 B —— CLUTCH — |
SIMPLIFIED FIXTURE FOR CLUTCH TOGGLE ADJUSTMENT —

]

FIG.1. USE OF FIXTURE

PRV T YO0R VO WO T YOR NOE YOO8 |

Tighten the three nuts & successivaly and with
the same ncmber of turns sufficia.ntluj to lock

After tegh tenﬂng auls make sure that the
blocks

[T T |

ﬁ bear P_g:“f‘a_c_t_ig on straoth $urfaca .

;

;

7

H

7

7
7
7

Studs 7dia 100 pitch
80 loncg Ends Poirzta,ol,
P

NN

Y Y

7

S \-\Sur ncq SN R AN
late. F djust t the clutch
- / _ Fe.2.— BLOCKS MR.3457-7 e
Studs locked in position by centre punching. (3. 8s52ImD 20 Wi hd
F. jeenre b S 10 1 i d
auxibary {lywheel d.
L
/ 16.47005
2
Ly
3 off sz

35 )




—— GEARBOX — 121

—— STAND FOR GEARBOX—
F1G.1.USE OF STAND - FIG.2. STAND MR.3053-10

Two pins 12da.

a o
"y Nl -
S | LA at 36 centres.
1 \ e . . —_—
Vomme— NN ae Vs Two locating pees 10cha, 20 loag.--.
'//1‘( VN <V ‘;/I //// PN piy ! = o
o= [ AUpS] NN ~
o T"“-_L"‘ ! ;l T \\ N /" /’/’
RSN & St Pk £ 0 R.S.anqle 80x80- — __
\ -, a P 3 paliheadd il Gt bl b diing
il & ) o s
Ve L I";/,/ ,,-1.“..""_
Jeeme = [IRACSE s (o) = 1
A5 P T 11 I AR
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[} ,.-‘ s \\ / \") T / )-’ o : f\\f;.
| s Loy - o g R
[ ~ [ [ - fotel i . ~
(- oo Y e TN ’ N ‘
[ s Y { Vo ( 12
. " 1 ) \ 4
tass! ool [} Y )
Rah L e Ry . i Sockat bore, 31 5 < Tea
CONG TN \ ~. \,"";4., pert LAl A Fu
LT -~ R R _ N :’C:": . )
[Rans ) [ . ] Rl 22 [ s
R TN < ) N
\ [ \\ o= e, w.) ,“ N " ;"
Y L T R Q) 'O\‘
L o R " = -
W e 13 Al oemmmT R
N e e o9 Tk
\ 2 k 7 ) 4 ""A
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‘o A ( [ o i
s — {

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

FI1G.3. GEARBOX FIXING

BOLT. B oo ; ‘ Bolt, 18 cha., wilh slotted aut and split pu,
A ?60 gl% ) : to allow rotation of carrier plate riut 13
e not Tightenad up.
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— GEARBOX —
— LONGITUDINAL SECTION —

—— 80
3

g fim

~

g B N 0l o

. o G't;
~ i
T b il o

T GnEge
. 3.

~
AN SNL8TY

YA

ARAIVIVOANL AR ., -
| \ A\ it

NN | Y YA
l“ | 230. 231. 232. 233. 294. 229. 2I5. 308. 24. 268.




— GEARBOX — 123
—SECTIONS —

Fic1— SECTION THROUGH BEVEL PINION (FORMING LAYSHAFT)

e. 296 248, 250. . 9.
\ l’ I§ /' /,‘292 /”)2
\ ] ,/ / / pad
\ ] / /
294.\ I PR N K erzsas THHTIE T [T 07]) - C.
~ 4 \ bl
\\ = =
S\ e -~ —@ﬁ
—] —— il W
241, [T N o W 251
\\\ @ S il ) '_"'__ﬁ - - _ — '41‘
T i S ) s 4 Gh
: \ - S
242, - e = i PR 0283
e // ,' ‘ '\\ @
Ve ~ -~
// / ’ | \ ! \\ \\\ = ~ -
2437 244/ 245! 2462 bogy. 295, w249, o d.

— Fie.2__ oiLPump
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279.¢

= =
vww////{////////W

Fie.1—

— GEARBOX—
— VARIOUS VIEWS —

SECTION THROUGH MAINSHAFT

Z

\\ -

Mirnsilll
i

e

- - N
ST

I
101 S (I

= =
i
L/
AN

=

7
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127 | —— GEARBOX —
: VARIOUS TOOLS

SPANNER 1732-T FOR MAINSHAFT SPANNER 173(-T FOR INTERMEDIATE SPANNER 1734-T FOR SPANNER (733-T FOR HOLOU
FRONT AND REAR NUTS. SHAFT FRONT NUT. BEVEL PINION FRONT BEARING NUT. BEVEL PINION BY FLATS AT _.
18"
1
B ?;{zz,s
|
—%
Hexacon 42,4 Hexagon 35,4
~ Hexagon 50,4 across flats. across flats :
s across flats.
&
Thickness 10mm. Thickness 10 mm. . Thickness 8 mm. Thickness
- : 320
) 400 400.
: 520
| i Hexagon 38 4 -
] i Hexagon 58,4
across {lats. , Dexaq 2 .
E ? _.___f__ across j’lal:& _ 6dia.hole
___Fie.d___
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—— VARIOUS TOOLS —
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GEARBOX
HOLDING BEVEL PINION

CLAMPS MR.3407

Fie 9

FIG.I.
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135 — GEARBOX —

— FITTING SYNCHROMESH GEAR —

__Fie.d ___

-
- \
Pad \
1y

MR-3464"

\
MR-3464"°

Place scjnchr‘omtzsh hub 1n tool,. Place assembly fmm Fig.i an
Place spmgs and balls tn posttion. synchromesh nng. Press hub
Press hub into n'ng’, mto ring and thereby sarry

balls through.

Push hub completely mto ring
wn order o frae tool.

The tool 15 made by modc’f;jnﬁg a_synchromesh r(—ng&; follows.—
l. Anncal part.

2. Machinic 8 grooves (o recewe balls.
3.Ease off teeth lo ¢ive free f(_;g;mggfﬁ}}xz on hub.




GEARBOX 136
BEVEL PINION ADJUSTMENT

__Fiel__ AD.i!STMENT OF PINION DEPTH.
APPARATUS 2040-T

Prruoct adjustm«cnt measurement

Matchmg’ number

— Dumension 11
aundredths of & mm.

for ma,shmg' clearance.

_ Fie.2_ ADJUSTMENT OF MESH
3RACKET 204I-T FOR CLOCK GAUGE

ALV

__ Fied4___ CROWN WHEEL

Ty, i WMWW
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E_xplanahon of tscriplions (on punion and crown wheel shown) .
58,10 - Punton setting dimenswn (ctched on puon) .
25 -~ Mashmcgr clearance (atchaed on pmton)
497AA~ Matchmrsf numbaer (ctchad on pma.on and crown whcel)
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— GEARBOX
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! RRATA. “Six Cylinder’ Repair Manual. - » B TEXT
Prge | Paragraph [Line ‘ ModificationV
4 Add under "GEARBOX" ; "124A - Spanner for holding intermediate gear shaft - NR.3792.
7 Add under "ADJUSTMENTS" ; "Spanner for rear torsion bar adjusting rod nuts - 2304-T"
14 134 4 |{Read ; "368 mm., plus or minus 0.25 mm." instead of "353 mm., plus or minus 0.25 mm."
55 32 1 |Read : "3 litres - 5% pints" instead of "3.5 litres - 6 pints."
56 8b 1, 2 |Read 3 "....holding the shaft (228) by means of a spanner (use spanner MR.3792, see Drawing 124A)." instead
of : ".... holding the shaft .... see Drawing 127, fig. 2).
2 |Add in margin : "Spanner LR.3792."
50 27 1 |Read ; "First case : shaft without key.
Fit washer (286) on shaft. Fit bearing (278) by means of a press. Grip the shaft in a vice fitted with
soft jaws. .
Tighten nut (279), (using spanner 1731-T, see Drawing 127, fig. 2) so that it becomes flush with the front
face of the shaft. This tightening determines the position of bearing (278). Secure nut with a split pin
NOTE - Proceed in this manner whether or not the shaft is chamfered.
Second case : shaft with key.
Proceed as above. Fit key in shaft."
instead of existing paragraph.
31 29a 2 |Add after (291) "the face with the oil grooves must be opposite the pinion.™
52 29¢ 5 |Add : "or centre punched at the bottom of the groove."
56 40a 3 |Add between paragraphs a and b : "First case : shaft without key."
40c 1 |Read ; "shaft (228)" instead of : "front nut (27¢).
Read : "spanner MR.3792, see Drawing 124A" instead of : "spanner 1731-T, see Drawing 127, fig. 2)."
Read in margin ; "Spanner MR.3792" instead of : "Spanner 1731-T."
2 |Add after paragraph 40c : "Second case : shaft with key.

(d) Introduce shaft (228), fitted with key, through front face of gearbox into rear bearing. If necessary
use a copper mallet. "




Page | Paragraph | Line Modification
(e) Engage two pinions. Tighten up rear nut (226) and secure with split pin. Return two pinions to
neutral position."

Add in margin : "Box spanner 42."
.66 41d 1,2,3| Read : "To bring the crown wheel into contact with the bevel pinion move the differential assembly in the manner
necessary to give correct meshing clearance." instead of : "Unscrew nuts ...... bevel pinion face."
67 4le 2 Delete : "screw up second nut (300) and then."
Add after ; "unscrew" “nut D."
77 18b 1 Add after ; "spring (125)" "adjusting washers (151)."
2, 3 {Read : "stop" instead of "adjusting bolt."
5 5dd : "Obtain correct ad justment by modifying thickness of adjusting washers (161). Choose washers of the
necessary thickness from those in the range sold by our Spare Parts Department.
77 194 4 Add: "To ensure losking of the brake drum on the hub during this operation, fit a washer 4 mm. thick on each
stud and securs with wheel nuts tightened to a teusion of 5 mkg. (36 foot pounds)."
86 1 2 Add in margin : "Box spanner 32."
91 15b 1 |Add after : "movable bracket (2)" : “"This bracket has a tapped hole which must face to the rear,"
15d 1, 2|Read ; "To fit this stud it is necessary to compress the spring (35). To do this, fit the damper spring (29) in
the retaining tube (15). Provisionally screw up this tube and fit the stud (18). Tipghten up stud nut
against a copper washer. Unscrew the retaining tube. Grease and fit ball pin (17)" instead of ; "Tight
stud nut ...... as far as ; ball pin cup (28)."
15e 1 |Delete : "Fit retaining tube (15), damper spring (29) and"

100 17 2 |Add after : "with a clock gauge." "To ensure locking of the brake drum on the hub during this operation it u
washer 4 mm. thick on each stud and secure with wheel nuts tightened to a tension of 5 mkg. (36 foot
pounds) . "

103 ld 2 Add s "NOTE - The right-hand torsion bar fouls the radiator drain cock at the end of its withdruwal. To

completely disengage the bar it is necessary to remove the front silentbloc. Completely disengage the t
by hand by taking it downwards and towards the right of the vehicle."



Page | Paragraph | Line Modification

2e 2 |Add : "NOTE - See note under paragraph 1d."

123 lde 2 Add s "WOTE" Transpose the three lines constituting this NOTE under the title "Para. 15, Prepare end plate
carrying brush gear."

125 4 2 |Add after : “secure with auts" ; "tightened to a tension of 4.5 mkg. (324 foot pounds)."

134 2 2 |Add : Engine speed must be in the region of 500 R.P.M.

140 i 6,7 |Read : "Front height is measured from centre of the front torsion bar silentbloc to the ground. Rear height is
measured from the underside of the rear floor, between the tubular crossmember and the axle beam, to
the ground." instead of : "Front height is measured ...... rear hull floor to the ground."

Z 1, 2 |Read : "at the rear under the body side seams and at the front under the axle cradle (use special jack head

tt

a
UR.3300-9C, see Drawing 67)." instead of : "(using special jack ...... see Drawing 67)."

¢ 2 iDelete in margin : "uR.3300-110 and."
i 4 |Add : "(Use spanner 2304-T)."

4 |idd in mergin : "Spanner £2304-T."







DODENDUM TO SIX CYLINDER REPAIR MANUAL - EDITION DECEMBER i950.

ADJUSTMENT OF SINGLE-DISC CLUTCH

I) Adjustment of the mechanism (Fig.I)
When the assembly is in the "clutoh engaged" position, the
measurements to be obtained are:

_ Fig.d -
P A ¢ 44.5 mm. 4 1.5, =0 : measured from the upper face of the toggle
_J—{ thrust ring to the lowsr face of the
@bt pressure plate.
. . .
H i Taggle thrust rog. .
ET=====_ ///// Bs: 17.8 mm. measuraed from the bearing face of the toggle
T ! plate to the lower face of the pressurs-plate

/ Auxil{arﬂ Jlyuwheel

Adjusting -—ﬁg_z.—'
Iggg_{ﬁp____latc SCrewom

¥— §_{Lu3la lever,

e B —=

- Spacer 1, Tmm.£0,25 mm. thick.

Clutch woel

Adjustment on the car : (Fig.2)
(Left Hand Drive Models Only).

(a) Set the olutch pedal height to 185 ¥ 7 mm.
(measured from the lowest point of the metal pedal
pad to the carpet);
(b) Adjust the positions of the single and double cluteh
levers : : to 33,5
- Unsorew the adjusting soresw of the siagle lever several
turas.

« Adjust the length of the Clutch Rod so that the lower end of the doubls lever is
32.5 to 33.5 mm. from the edge of the metal stop.

- Put a spacer, 1,75 mm. £ 0,25 mm. thick, under the end of the adjusting sorew. Screw the
latter in until the graphite thrust ring touches the toggle thrust ring.

= Tighten the locknut of the adjusting sorew.
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"FOREWORD

The conbents of this Repair Manual wrefer %o the Six Cylinder Citraen cawr, 1laft hand drive, manufactursd in Francs, British
mede Citroen Six Cylinders, right hand drive, incorporate a few dissimilariftiss from the French models and these are not deali with
in this Manual. It must however be noted that the overwhelming majority of the contents of the Manual apply equally to British and
Frensh models, ’

MODELS , o ‘
This manual contains information relevant to Model DV manufactured after March 1948, Although much of the information is
also applicable tou the previous models (Model G, manufasturad between 1938 and October 1947. and Model DB, manufactured between
October 1947 and March 1948), the French ed1+¢on of the Manual should be consulted when unduf%aklng repairs to the eariier types.

USE OF REPAIR MANUAL
ORDER OF OPERATIONS
The sequence of operations for removing, flttlngy and re-assembling hab been carefully outlined in order that
best resulfis may be achieved in the shortest time. For example : -
Adjustments are indicated in the sequence where they can be exesuted 1n the easiest way with the maximum precision.
To save time, operations necessitating the same tools are grouped.

It is in your interest to follow strictly the sequence of operations as indicated.

TOOLS
Opposite each basic operation, tools to be used are shown in a separate column.
(i) ORDINARY TOOLS such as hammer, screwdriver, pliers, ebe., are not mentioned, but the size of appropriate spanners is given.
(1ii) SPECIAL CITROEN TOOLS are indicated by their number followed by the symbol 'T', These tools can be supplied.
(iii) OTHER SPECIAL CITROEN TOOLS are indicated with their number preceded by the symbol 'MR‘U These can be made by Cibroen Servise
Agen*s themselves and diagrams for this purpose are included in the Manual. :

OBSERVATIONS -
Generally the most suitable spanner is indicated for each operation. Socket spanners, fitting various types of handl=zs
ars recommended. Flat set spanners and adjustable spanners, which damage nuts and set-scirew heads, must be used as little as
possible. ) :







INDEX OF OPERATIONS

Unit No. Description Page
ENGINE 701 | Removing and refitting engine and gearbox assembly. 9
702 | Removing and refitting engine accessories (engine removed). 13

703 | Dismantling and asssmbling engins. ’ 16

704 | Removing and refitting cylinder head. 31

705 | Removing, dismantling, assembling and refitting rocker shaft. - 33

706 | Removing and refitting inlet and exhaust manifolds. 34

707 | Removing and refitting water pump. ' 35

708 | Removing and refitting carbursttor. ‘ 36

709 | Dismantling and assembling carburettor. 37

710 | Dismantliing and assembling air intake silencer. 39

711 | Dismantling and assembling petrol pump type S.E.V. 40

712 | Checking petrol pump. 41

CLUTCH 713 Removing and refitting clutch {engine not removed). 42
’ 714 | Dismantling and assembling clutsh. : 44
GEARBOX 715 | Removing and refitting gearbox (with engine removed). 47
716 | Removing and refitting gearbox (without removing engine). 52

717 | Dismantling and assembling gearbox. : 56

FRONT AXLE - 718 | Removing and refitting front axle. ' 72
719 | Dismantling and assembliing front axle. 74

720 | Removing and refitting transmission on car. 82

721 | Dismantling and assembling transmission. ‘ 83

STEERING 722 | Removing and refitting steering. ' : ‘ 88
723 | Removing and refitting steering column fixed tube. 88

724 | Dismantling and assembling steering. 20

REAR AXLE 725 | Removing and refitting rear axle. 94
726 Removing and refitting rear axle beam (without removing link arms). 96

727 | Dismantling and assembling rear axle. o8

SUSPENSION 728 | Removing and refitting a front torsion bar. : 103
729 | Removing and refitting a rear torsion bar. o 107

730 | Removing and refitting front and rear shockabsorbers. ' 109

751 | Reconditioning SPICER shockabsorbers. ' 110




2

INDEX OF OPERATIONS

. I . . o ‘ ‘

Unit No. Description Pagt
CONTROLS 732 Removing and refitting gear selector. 111
735 Dismantling and assembling gear selector. 11
734 | Removing and refitting hand brake cross-shaft. 11
735 | Removing and refitting pedal gear. 114
BRAKES 736 Removing and refitting master cylinder. 11¢
737 | Dismantling, cleaning and assembling master cylinder. 117
EXHAUST SYSTEM - 738 Removing and refitting exhaust pipes and silencer. 11t
ELECTRICAL 739 | Removing, dismantling, assembling and refitting distributor. 119
740 | Removing and refitting dynamo. 12
741 | Dismantling and assembling dynamo. 12
742 Removing and refitting starter motor. 125
743 | Dismantling and assembling starter motor. 12¢
744 | Headlamp adjustment. 12
MISCELLANEQUS 745 Removing and refitting front bodywork. 130
746 | Removing and refitting petrol tank. - 13
ADJUSTMENTS 747 | Engine adjustments. 133
' 748 | Front axle adjustments. ' 13-
749 | Adjusting and bleeding Lockheed system (foot brake). Hand brake adjustment. 13
750 | Hull adjustments. 140
BODY 751 | Repairs to hull. 14




LIST OF SPECIAL TOOLS SHOWN IN MANUAL

rg.No. Description : ‘ ' Fixture or Tool No. Remarks
ENGINE
1 | Extractor for battery cable terminal. 2200-T See Electrical
87 |Special jack head for lifting front axle. : MR.3300-90 See Front Axle
- | Spanner for front axle mounting stud nuts. 1880-T
1 | Spanner for nuts fixing exhaust pipes to manifold. 1626-T
2 |Chain sling for lifting engine. MR ,3320-30
5 |Helght gauge for adjusting rear flexible mountings. MR. 3450
18 |Torsion wrench. 2470-T
1 | Spanner for carburettor fixing nuts. 1621-T
- | Spark plug spanner. _ : 1601-T
- | Stud extractor. 2410-T
6 | Spanner for crankshaft nut. 1669-T Use with 1810-T
6 | Extractor for damper hub. 1668-T
- |Vvalve spring compressor. ' 1611-T
8 |Mandrel for valve guides, MR.1620
8 |Mandrel for fitting valve seat. ' MR.3098-B
11 | Spring testing apparatus. 2420-T
- |Valve guide reamer. 16.15-T
12 |Tool for fitting spark plug housings. ‘ 1604-T
13 |Test rig for oil pump. | MR.1811%
- |Clock gauge. : 2440-T
15 | Tool for boring oil baffles. 1665-T
16 |Spanner for fitting gudgeon pin cirelips. : MR,1610
= |3urface plate for straightening connecting rods. ) 2480-T
17 |Apparatus for measuring height of cylinder barrels. : - MR.3377
4 |Engine stand (engine inverted). MR.3300-20
19 |Guide bush for piston rings. ‘ 1656-T
21 |Centralizing bush for oil sealing ocap. : MR.3421
117 | Bush for centralizing timing cover on crankshaft. 1664-T
119 |Engine stand. MR.3300-50
CLUTCH
26 |Clutch toggle clamp. - MR,3451 Lo
11 |Spring testing apparatus. » 2420-T See Engine




“ LIST OF SPECIAL TOOLS SHOWW IN MANUAL

ﬁ=:z====?===g============================1

Drg.No, Description : Fixture or Tool No, Remarks
28 | Clutch toggle adjusting fixture. 1701-T
120-B | Simplified fixture for clutch toggle adjustment, MR. 3457
GEARBOX
387 | Extractor. 1750-T
37 |Collets and bleck for differential sxtractor. 1753-T Uss with 1750-T
121 |Stand for gearbox, MR.3053-10
127 |Spanner for intermediate shaft front nut. 1735i-T
127 | Spanneyr for maiunshaft frouwh and rear nuhs. 1732-T
127 | 8panner for holding bevel pinion by flats at end. 1733-T1
127 }Spanner for bevel pinion frout bearing nuk. L734-T
127 |Mandrel for inserting intermediate shaft plug. MR, %428
128 |Screwdriver for reverse gear shaft plug. MR ,3458
128 |Spanner for nut for intermediate reverse gear train, MR.%461
128 {Spanner for selector fork distance piece nuts. i780-T Set of *+wc
128 |Spanner for selector fork distance pilene. L781-T
128 |Spanner frr bevel pinion bearing nut. 1757-T
129 |Extractor for mainshaft, JMR. %404
229 |Extractor for reverse gear shafi. MR .3459
130 |Clamp for bevel pinion. MR .3407
131 |Socket for removing bevsl pinion rear hearing., MR .35460
133 |Mandrel for differential Timken bearing. ' MR,3463
135 |Teol for assembling synchromesh gear. ’ MR, 3464
FRONT AXLE - TRANSMISSION
67 |Special jack head for lifting front axle. ' MR, 3300-20
-~ |Spanner for adjusting heights, 2302~T
50 |Spanner for upper link spindle slotted ring nut. : ‘ 1861-T -
46 |8panner for stub axle nut. 1810-T Use with 2472-T
48 |Mandrel for removing lower link splined shaft. _ ' MR.3432
54 |Extractor. : 1750-T
54 |Collets, ring and block for front hub bearing extraction. 1827-T
60-A |Spanner for drive shaft couplings. : ' 1832-T
55 |Spanner for upper link ball pin cap. 1853-T




LIST OF SPECIAL TOOLS SHOWN IN MANUAL

rg. No. Description Fixture or Tool No. Remarks
48 liandrel for removing ball pin lower bearing. MR. 3431

56 Sleeve and ram for upper link silentbloc. MR. 3440

55 Spanner for lower link ball pin nut. 1865-T

55 Spanmner for pivot lever nut. 1863-T

57 Fixture for replacement of wheel studs. MR. 3445

58 Mandrel for rectification of front brake drums. LiR.3441

59 Fixture for peening over brake shoe cam pins. MR.3444

680 Spanner for adjusting brake cams. 2120-T

- Apparatus for checking centering of brake linings 2105-1

- Spanner for eccentric pin nut. 2121-T

55 Spanner for caster angle adjustment. 1854-T

46 Gauge for mounting lower link arm. MR. 3447

- Torsion gauge. 2472-T

54 Ball spindle extractor. 1800-T

64 Collet for spigot bvall (stem 16). 1913-T

55 Three~-point gauge for inner ball position. 1908-T

65 Bearing housing gauge. 1910-T

66 Socket for fitting ball pin spindle. 1904-T

66 Gauge for checking position of circliips. 1909-T

STEERING

67 Special jack head for lifting front axle. MR. 3300~ 90 See front axle
68 Steering wheel extractor. 1950-T

69 Bali-pin extractor. 1564-T

68 Locating bush for steering column. MR,3102

72 Fixture for holding steering gear. MR, 1561

- Spanner for steering rack tube cap. 1975-T

73 Spanner for adjusting tube retaining ring nut. 1976~T

73 Spamner for adjusting ball pins. 1870-T

74 Gauge for adjusting length of track rods. MR, 3446

REAR AXLE

75 Special jack head for lifting rear axle. MR. 3300-110

76 Gauge for positioning rear axle. MR.3338

1 Spanner for nuts fixing exhaust pipes to manifold 1626-T See engine
79 Driving blocks for removing torsion bars. IR.1578 See suspension
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Drg. No. Description Fixture or Tool No. Remarks

80 Gauge for checking lateral adjustment of axle. 051-T

82 Pliers for fitting or removing brake shoe return spring. 2110-T

&4 Apparatus for checking camber and toe-in of rear axle. 2052-T

59 Fixture for peening over brake shoe cam pins. MR, 3504

&7 Pixture for replacement of wheel studs. MR.3445 See front axle

85 andrel for rectification of brake drums. [iR.3381-2

86 Socket and plunger for replacement of silentblocs. MR.3355

78 Pixture for holding link arms during mounting. 1R.3356

87 Gauge for checking concentricity of brake linings. 2103-1T

87 Fointer for gauge 2103-T. 2104-T

60 Snanner for adjusting brake cams. 2120-T
SUSPENSION

- Spanner for adjusting heights. 2502-T See front axle

1 Spanner for nuts fixing exhaust pipes to manifold. 1626-T See engine

7S Driving blocks for removing torsion bars. 1R.1678

76 | Gauge for positioning rear axle. MR. 3358 See rear axle

- teighing machine for checking weight distribution. 2310-1

75 Special jack head for lifting rear axle. MR.3300-110C

E8A Funnel for refilling $PICER shockabsorbers. 1R 3382

68 Fixture for draining and refilling SPICER shockabsorbers. MR, 3552
CONTROLS

1 Extractor for battery cable terminal. 2200-T See electrical

91 Spanner for master cylinder inlet union. 2150-1

g1 Socket spanner for three-way union bolt on master cylinder. 2lsl-1

58 Steering wheel extractor. ’ 1950-T See steering
Spanner for removing mester cylinder. - Facom lIdeal type 240 :
LEXHAUS

1 Spanner for nuts fixing exhaust pipes to manifold. 1626-T See engine
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[ g. No. Description Fixture or Tool HNo. Remarks
ELECTRICAL
87 Screwdriver for removing pole piece screw. | MR.1601-4
g7 Mandrel for packing dynamo field coils. : MR.1601-2
1 Extractor for battery cable terminal. 2200-T
97 Mandrel for packing starter motor field coils. IR, 1601-1
97 Socket dynamo and starter motor casings. MR.1601-3
106 Screen for headlamp adjustment. LKR.1572
143 Compressor for starter motor bendix spring. 2202-T

ADJUSTRENTS

150 Apparatus for checking caster angle. MR. 3446

55 Spanner for caster angle adjustment. 1864-T See front axle
1c1 Gauge for checking track rod length. 1R. 1590

- Spanner for steering rack tube cap. 4 1976-T See steering
102 Steering lock gauge. ' 1850-T

103 Gauge for checking wheel camber. : 2314-T

87 Special jack head for lifting front axle. MR. 3300~90 See front axle
78 Special jack head for lifting rear axle. MR.3300~110 See rear axle
- Lockheed system drain pipe. 2140C-17

- Spanner for adjusting heights. 2302-T See front axle
~ Gauge for checking heights. ‘ 2300-T

- Weighing machine for checking weight distribution. ' 2310-T

105 Fixture for checking wheel balance. HR. 3396

BODYWORK

LO7 Jig for realignment of hull. 2600-T







OPERATION 701 REMOVING AND REFITTING ENGINE AND GEARBOX ASSEMBLY gﬁ
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REMOVING ENGINE AND GEARBOX ASSEMBLY
1 |Drain water from radiator, and meanwhile, take off the bonnet.
2 | Take out the battery. (Use extractor 2200-T, see Drawing 1, fig. 1 for removing cables from Extractor 2200-T
terminals.) Take out the battery tray. Box spanner 12
’ Flat spanner 10
3 |Remove air intake silencer. (Disconnect the pipe from the carburettor and remove fixing screws Flat spanner 12
on hull.)
4 |Jack up vehicle at the front. Block it up under lower link arms. (Use special jack head Special jack head MR.3300-90
MR.3300-90, see Drawing 67.)
5 |Disconnect wiring to horns, lamps, dynamo, starter motor, and ignition coil. Flat spanners 8-14
6 |Remove the assembly of radiator shell and front wings. Universal spanners 10-12-14
Brace spanner 10-12-14
7 |Remove the assembly of bumper brackets and radiator without disconnecting radiator from the tie- |Spanner 1880-T
bar between bumper brackets. Unscrew the nuts from the front axle lower mounting studs. (Use Box spanner 14-17
spanner 1880-T). Uncouple radiator hoses at engine end.
8 |Uncouple the two gear selector control rods from the relay levers (on timing case.) Disconnect Flat spanner 10
clutch cable from lever at forward end. '
9 |Uncouple the drive shaft inner flanges from the gearbox coupling flanges but do not disengage. Spanner 1832-T
(Use spanner 1832-T, see Drawing 60.A.)
10 |Disconnect exhaust pipe from engine exhaust manifold. (Use spanner 1626-T, see Drawing 1, fig. 2)|Spanner 1626-T
Universal spanner 17
11 |[Disconnect accelerator control from carburettor by sliding off the spring retaining ¢lip to Box spanners 8-10
release ball pin. Disconnect starter carburettor control wire, starter motor switch control wire,|Small adjustable spanner
variable ignition control, and speedometer drive cable at gearbox end. Disconnect feed pipe from [Flat spanners 8-14
petrol punmp. »
12 |Uncouple engine from rear rubber mountings and the engine front support tube from the front axle |Universal spanner 24
cradle. ' Flat spanner 26
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OPERATION 701 REMOVING AND REFITTING ENGINE AND GEARBOX ASSEMBLY

Remove the engine and gearbox assembly from car. (Use chain sling MR.3320-30, see Drawing 2.)

To prevent fouling gear selector rods, place change speed lever in reverse position. (As the
chains are not equal in length, the rear of the engine will disengage from the coque first.) Lift
slowly and disengage rear suspension brackets from studs. Disengage drive shaft inner flanges
from the gearbox coupling flanges one after the other. Pull the engine forward to disengage the
front support tube from the studs on the front axle cradle. Take out the engine completely.

Place the engine on a stand. (Use stand MR.3300-50, see Drawing 119). Remove the sling.

REFITTING ENGINE AND GEARBOX ASSEMBLY

Raise the vehicle at the front and block it up under the lower link arms. (Use special jack
head MR.3300-90, see Drawing 67.)

Sling the engine. (Use chain sling MR.3320-30, see Drawing 2.)

Offer up engine to hull, lower slowly and engage drive shaft inner flanges with gearbox coupling
flanges. Fit engine front support tube on studs on front axle cradle and screw on nuts, with
spring washers under, provisionally. Allow the engine to rest on rear brackets. Remove the chain
sling. Tighten nuts fixing engine front support tube. Tighten nuts of rear suspension brackets.
Between nut and bracket fit a plain washer and a spring washer (see Drawing 5, fig.2).

TIGHTEN WELL THE NUTS OF THE DRIVE SHAFT COUPLINGS, fitting a 'Bloefort' type washer under each
nut. (Use spanner 1832-T, see Drawing 60.A.)

Fit the exhaust pipe with a C and A gasket between flanges. TIGHTEN NUTS WELL. (Use spanner
1826-T, see Drawing 1, fig. 2.)

Offer up the clutch cable. Adjust its length to obtain an idle pedal movement of 15 mm. to 20 mm.
before graphite bush (206) of clutch fork strikes toggle thrust plate (205) (see Drawing 126.)

Connect two gear selector rods to relay levers. Set rods to correct length so that there is no
pull on the levers when fitting. Ensure that the change speed lever does not foul in the selector
on lateral movement. Tit split pins to clevis pins.

Fit speedometer drive cable, tightening fixing screw fitted with a spring washer under head. Fit
variable ignition control. Connect ignition coil leads. Fit flexible metal braided pipe to
petrol pump. Fit starter carburettor control. Connect the accelerator control rod. TFit starter
motor switech control. R

Adjust the heights of the rear rubber mountings. (Use gauge MR.3450, see Drawing 5, figs. 3 and 4)

Chain sling MR.3320-30

Stand MR.3300-50

Gauge MR.3450

Special jack head MR.3300-90
Chain sling MR.3320-30

Flat spanner 26
Universal spanner 23

Spanner 1832-T
Spanner 1626-T
Flat spanner 14

Flat spanners 10-14

Flat spanners 8-14
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24

25

27

28

29

30

Fit the assembly of radiator block and bumper brackets. Tighten bolts fixing bumper brackets
after fitting a plain and a spring washer under each nut. Tighten nuts, fitted with spring
washers, on front axle lower mounting studs. (Use spanner 1880-T). Line up starting handle
opening in radiator by adjusting its position on tie-rod between bumper brackets. Tighten 'U'
bolts fixing radiator. Tighten radiator upper fixing plates. Connect hoses to radiator and fit
and tighten hose c¢lips. Iiake sure that the radiator drain cock is closed. Fill radiator with
water.

Place the group of headlamp and horn wires along the engine front support tube and fix by means
of elips. Tighten the two earth wires under one of the bumper bracket fixing bolts.

Fit the assembly of wings and radiator shell. With a flat washer and spring washer fitted under
each screw, tighten by hand only. Offer up the bonnet and position wings and radiator shell
assembly in correct relation. With wing piping correctly fitted tighten screws fixing wings and
shell. Remove the bonnet.

Connect wiring to headlamps, horns, dynamo, and starter motor (see Drawing 110). Fit battery
and connect cables.

Fit air intake silencer. Fit a Hugo-Reintz joint between manifold (4) and carburettor air intake
flange. Tighten the screws. Tighten silencer fixing brackets between two rubber washers and fit
split pins in fixing bolts.

Fit car interior heating tube. .

SET IGNITION ADVANCE

Remove air vent cover on clutch housing.

Turn engine to bring it to the end of compression stroke. Rotate slowly in reverse direction.
Introduce a 6 mm. diameter pin in the hole provided in the clutch housing.

Slowly turn the engine in the direction of its normal rotation sufficiently for the pin to drop
into slot in engine flywheel marked 'ALLU'.

NOTE. THERE ARE HOLES. IN THE FLYWHEEL FOR BALANCING PURPOSES. TAKE CARE THAT THE PIN DOES NOT
FALL INTO ONE OF THESE.

At this point the engine is at 8 deg. advance.

Connect a test lamp lead to the distributor condenser terminal and earth the lamp holder.

Close the contacts. Turn the distributor body until the segment for No.l plug lead corresponds
with the rotor face.

Next find the exact point of opening of contacts, at which moment the lamp will light.

Set the slot in the bracket in the mid-way position and tighten the bracket. Remove the test
lamp.

IMPORTANT NOTE. REMOVE LOCATING PIN.

Spanner 1880-T
Universal spanner 17

Flat spanner
Box spanners

Box and flat

Flat spanner
Box spanners

Box spanners
Plat spanner

Flat and box

Flat spanner
Box and flat

17
10-14-17

spanners 14

14
10-12-14

8-12
14

spanners 12

12
spanners 10



lz OPERATION 701 REMOVING AND REFITTING ENGINE AND GEARBOX ASSEMBLY

31 |Lower vehicle to the ground;' (Use special jack head MR.3300-90, see Erawing 67.)

32 |Fill the engine with oil (7 litres - 12% pints.)

33 |Fill the gearbox with oil (3% litres - 6 pints.) USE ONLY SPECIAL OIL FOR HYPOID GEARS (similar
to Mobiloil GX.)

34 Start the engine and let it idle (500 R.P.M. approx.)\for fifteen minutes.

35 |Remove the cylinder head cover. Retighten the cylinder head bolts in the order advised (see
Drawing 18) to a tension of 5 mkg. (Use torsion wrench 2470-T, see Drawing 18, fig.2.)

36 |Adjust valve tappet clearances to 0.15 mm. (0.006 ins.) for inlet and 0.20 mm. (0.008 ins.) for
exhaust. Fit cylinder head cover. o

37 |Adjust carburettor for slow running (see Operation 747 - CARBURETTOR ADJUSTMENT.)

38 |Fit the bonnet.

Special jack head MR.3300-90

Flat spanner 21

Box spanner 12
Torsion wrench 2470-T
Socket 17

Box spanner 12
Flat spanner 14
Set of feeler gauges.
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OPERATION 702 REMOVING AND REFITTING ENGINE ACCESSORIES (ENGINE REMOVED)

REMOVING ENGINE ACCESSORIES (see Drawing 122)
Suspend the engine and gearbox assembly (use chain sling MR.3320, see Drawing 2.)
Drain oil from engine.

Place engine on stand (use stand MR.3300-50, see Drawing 119.)
Remove the two rods between gear levers, petrol pipe between pump and carburettor, petrol drain
pipe; and petrol pump.

Remove the carburettor (use spanner 1621-T, see Drawing 1, fig.3.) Remove carburettor shield.

Remove distributor by unscrewing bolt fixing bracket to socket. Remove spark plugs. (Use

spanner 1601-T.)

Remove dynamo and starter motor.

Remove cap (201) forming support for starting handle. (NOTE: DO NOT DISPERSE ADJUSTING SHIMS
(202)). Remove circlip (203), with the aid of round nose pliers, and disengage the mainshaft (204)
towards the front. '

Remove clutch housing cover. Unhook return spring from clutch withdrawal fork lever. Remove

c¢lutch withdrawal fork with thrust bush assembled.

Uncouple gearbox from cylinder block and from distance piece of sump.

Remove the cslutch. Check, before removing, that the position of the clutch in relation to the
flywheel is indicated by markings (letter or figure). If no indication of position is evident
mark the position as the assembly is balanced during manufacture. Remove the clutch discs,
intermediate pressure plate, and pressure plate springs.

REFITTING ENGINE ACCESSORIES

FIT THE CLUTCH (see Drawings 27 and 122).

(a) Ensure that the pressure faces on the flywheel, intermediate pressure plate, and clutch
plate are in perfect condition. Ensure that the intermediate pressure plate slides freely
between the flywheel driving pegs. Mark the position giving the best sliding, to be noted on

Chain sling MR.3320-30

Adjustable spanner 50

Engine stand MR.3300-50

Flat spanners 12-14
Spanner 1621-T

Flat spanner 8
Spanner 1601-T

Flat spanner 17
Universal spanner 21
Brace spanner and
extension 12

Brace spanner and
extension 17

Universal spanner 21
Flat spanner 17

Brace spanner 12
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OPERATION 70z REMOVING AND REFITTING ENGINE ACCESSORIES (ENGINE REMOVED)

w

13

14

15

assembly.

NOTE. For precautions when assembling see Operation 714, paragraph 6, Remark, and paragraph 8.
(b) Fit spring (1), locating intermediate pressure plate, between two flywheel driving pegs

(see fig.6). Fit the first clutch disc (2) with offset plate, and position as indicated in fig.l.
Fit the intermediate pressure plate, previously marked (see paragraph 12a), offer up the second
cluteh disc (3), with flat plate, and position as indicated in fig.l. Engage a mandrel or
gearbox mainshaft in the clutch discs for centering in relation with the flywheel bearing. Fit
the cluteh in the position previously determined and marked. Tighten holding bolts (4), fitted
with spring washers, to a tension of 2 mkg., plus 0.250 mkg., minus O mkg. (144 foot-pounds, plus
2 foot-pounds, minus 0). During tightening, ensure that the mandrel (or shaft) slides freely,
thereby indicating correct centering of discs. Remove mandrel.

FPIT THE GEARBOX. If the box or distance piece has been replaced, unscrew the bolts from the sump.
(a) Fit the locating dowels in the cylinder bloeck. Offer up the gearbox to cylinder block,
engage on dowels, fit two fixing bolts but do not tighten. Fit distance piece and all fixing
bolts. Fit spring washers and nuts to bolts and tighten. If necessary tighten sump bolts.

(b) Fit the clutch withdrawal fork with thrust piece assembled, SO THAT GRAPHITE THRUST BUSH
FACES TOGGLE THRUST RING, and the lower end of double lever (208) is to the front of outer gear
lock control lever (see Drawing 27, fig.l and Drawing 126).

(c) Fit gearbox mainshaft (204) turning by hand to engage with sPIineslin'clutch disc hubs. Fit
mainshaft retaining spring and circlip (203) with the aid of round nose pliers.

(d) ©Position the engine front support tube. Turn the tube so that threaded holes ‘'at' for
radiator block upper fixing plates are towards the front. Check that the dimension from the
centre of the rubber bush (62) to the centre line of the left hand fixing eye on the tube is

363 mm., plus or minus 0.25 mm. Obtain this dimension by using packing washers (63) (sold by our
Spare Parts Department) between thrust washer (64) and welded collar (see Drawing 5, fig.l).

(e) Fit clutch housing cover. Coat with 'Hermetical', the three forward fixing screws and the
box flange in the screw zone. Fit bolts with spring washers under heads and tighten. AFTER
TIGHTENING SCREWS ENSURE THAT THE WITHDRAWAL FORK SHAFT TURNS FREELY.:

Fit mainshaft front bearing cap (201) AND, IF NECESSARY, FIT SHIMS (202) REMOVED WITH CAP. Coat
paper gaskets with "Hermetical’. Tighten screws.

Fit the starter motor, tighten nuts, turn back tabs of lockwashers. Fit the dynamo, tighten
nuts with a plain and spring washer fitted under each. Adjust the fan belt without excessive
tension. Fit the petrol pump with a paper gasket. Tighten nuts with spring washers under. Fit
hose between water pump and water inlet pipe.

Shouldered mandrel, small
dia. 17, length 25, large
dia., 21, length 300

Brace spanner 12

Universal spanner 21
Flat spanners 17-21

Universal spanner 17

Brace spanner with
extension 12

Flat spanners 12-17
Box spanner 21
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OPERATION 702 , REMOVING AND REFITTING ENGINE ACCESSORIES (ENGINE REMOVED)

(a) Fit carburettor shield and tighten two fixing nuts on inlet manifold studs.
(b) Position the lower fixing strap and tighten the nuts fitted with shakeproof washers.
(¢) Fit and tighten bolts assembling shield and fixing strap.
(d) Place.on the inlet manifold flange in the following order:-
1 Hugo-Reintz gasket (centres of inlet holes 38 mm.)
1 thick distance piece (on this part the inlet holes are cut obliquely. Fit the face with
the inlet hole centres at 38 mm. against the preceding gasket.)
1 Hugo-Reintz gasket (centres of inlet holes 35 mm.)
(e) Offer up the carburettor and tighten fixing nuts with shakeproof washers under. (Use
spanner 1621-T, see Drawing 1, fig.3).
(f) Fit petrol pipe, with a flbre washer either side of banjo union, and tighten unions.

FIT THE DISTRIBUTOR

Remove the distributor head. Fit the distributor in socket and turn the rotor to ensurethat the
driving dog is correctly seated in slot on drive shaft. Tighten fixing screw. (If the
distributor has been dismantled or changed, it will be necessary to set the ignition timing after
refitting (see Operation 701, paragraph 30.)

Fit spark plugs. (Use spanner 1601-T.) THE FIRING. ORDER IS 1-4-2-6-3-5.

ADJUST THE CLUTCH (see Drawing 126)

(a) Bring the graphite bush (206) into contact with the toggle thrust plate (205) and keep in
this position with the clutch fork.

(b) Serew the adjusting stud (207) to obtain a clearance 'a' of 27 mm., plus or minus 1 mm.,
between the face of the lower end of the double lever (208) and the notch on bracket (209).
Tighten lock nut of adjusting stud (207), and hook on return spring (210).

Fit the two gear lever rods to the relay levers at the rear only. Fit split pins to clevis pins.

Flat spanners 14-18
Spanner 1621-T
Flat spanner 8

Spanner 1601-T

Flat spanner 17

15



OPBRATION 703

DISMANTLING AND:ASSEMBLING ENGINE

o

12

13

14

DISMANTLING ENGINE (see DL&WIﬂ@\ 116 and 1°7.)

Place the engine, with arcessories removed (see Operation 702), on a stand. (Use stand MR .3300-50

see Drawing 119.)
Remove exhaust and inlet manifelds.

Remcve the water pump with hoses assembled. Take off drive belt.

Remcve cylinder head cover, lubrication pipe, cylinder head nuts and washers, cylinder head,

push rods. and tappet cups.

Unscrew ~ylinder head studs. (Use extractor 2410-T.)

Invert the engine and rest it on top flange. Remove the sump.

Remove the oil pump with pipes, disengage conical unions from cylinder block.
Place a wood block between cylinder block and a crankshaft web to prevent the latter from turaing.

Rzmove the spider (201), carrying the starter gear ring, but unscrewing nut (202, (Use spanner
1669-T, see Drawing 6, fig. 2). Remove the damper. (Use extractor 1668-T, see Drawing 6, fig. 1
if the part is difficult to remove. ' ‘

R move the timing czover, key for spider hub (203), and oil baffle (204).

at rear end of camshaft also nut of double pulley at front end. Remove both
timing wheels and chain as an assembly (with the aid of a screwdriver or small lever.) Remove
the oil baffie (56), key, and oil baffle washer (57) (see Drawing 21, fig.2.) (TAKE CARE OF THE
PACKING WASHERS WHICH POSITION THE DOUBLE PULLEY AS THEIR THICKNESS HAS BEEN CAREFULLY DETERMINED
DURING MANUFACTURE ) Remove the camshaft thiust flange and take out the camshaft.

Unscrew nut (205)

Remove the engine flywheel. Take out wood block.

Remove the main bearing caps (mark caps and housings according to assembly )

Disengage the crankshaft, connecting rods, and pistons assembly. Lay the cylinder block on one
side and remove cylinder barrels.

Remove o0il baffle halves from cylinder block and bearing cap. Unscrew front and rear oil

Brace

Stand MR.3300-50

spanner 12

Flat spanner 17

| Brace spanners 12-17

Brace spanners 12-17

Stud extractor 2410-T

Brace spanner with
extension 12

Tlat spanners 14-16-17-286

Brace spanner 14
Ixtractor 1668-T
Spanner 1669-T

Brace spanner 12

Cranked spanners 26-38
Brace spanner 12

Brace spanner 14

Universal spanner 23

Universal spanner 19-21
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circulation plugs. Remove the timing chain lubricator, timing cover locating dowels, and side Flat spanners 5-12
brackets.
15 |Dismantle connecting rods from crankshaft (M¥ARK THE CONNECTING RODS AND CAP3 SO THAT WHEN RE- Universal spanner 14

ASSEMBLING, EACH ROD WILL RECEIVE ITS ORIGINAL CAP.)

16 |Remove pistons from connecting rods. If the pistons are to be used again, remove the gudgeon
pins by heating assembly to a temperature of approximately 60°C. (140°F.) (either by plunging
parts in an oil bath or by heating them in an oven.) DO NOT MIX THE GUDGEON PINS. THESE HAVE
BEEN WEIGHED AND MATCHED WITH THE PISTONS.

17 Remove the connecting rod small end bushes. (Use a shouldered mandrel.) Mandrel :-
small dia. 20, length 20,
large dia. 23, length 130.

18 |DISHANTLE THE CYLINDER HEAD

(a) Remove the valves. (Use valve spring compressof 1611-T.) Use a blosck of wood about 15 mm. Valve spring compressor
thick under heads of wvalves to prevent them depressing under the action of the compressor. 1611-T

(b) Remove the rocker shaft assembly. ‘ Box spanner 14

(c) Remove studs fixing rocker shaft and inlet and exhaust manifolds. Stud extractor 2410-T
(d) Remove the valve puides. (Use mandrel iR.1620, see Drawing 8, fig. 4.) Mandrel ¥R.1620

(e) Dismantle rocker arms and brackets from shaft. Ixtract expanding washers (206) from rocker
shaft. TFor this operation. pierce the washers with an awl or similar tool and prise out. (Wew
washers must be fitted after each dismantling.

(f) Remove the water outlet pipe. Box spanner 14

19 |DISMANTLE THE OIL PUMP (see Drawing 9)
(a) Remove pump filter (6) and oil pipe. Box spanner 12

(b) Remove the pump base (7) and the idler pinion (8). ‘ ' Box spanners 10-12

(¢) Drive out the two pins (&) fixing driving pinion (10). Remove shaft (11) from pump body.
$lide fixed pinion (12) along shaft to release locking segments (13). Remove key and pinion (12).

(d) Remove shaft column;(14), drive out idler pinion spindle (15). Remove release valve plug (16),|Box spanner 14
spring (17), and ball (18) (fig. 2.) Flat spanner 23




l 8 CPERATION 703 , DISMANTLING AND ASSEMBLING ENGINE
(e) Remove bush (19) from shaft column with the aid of a mandrel and holding the column lightly dandrel 15 dia., 250 long
clamped ia a vice.

20 DISMANTLE THE WATER PUMP (see Drawing 118)
' (a) Remove the water inlet pipe by disconnecting the hose from the pump.

(b) Take off the pump cover (207). TUnscrew nut (209). Remove pulley (210) (by hand), and take Brace spanner 12
out key. Remove bearing cap (208). Box spanner 17

(c) Drive shaft (211) for 5 mm. to 6 mm. towards the bearing and then return the shaft to its Extractor 2200-T
original position. (This operation allows the fitting of the extractor on the bearing.) Extract
the bearing (212.) (Use battery cable terminal extractor 2200-T, see Drawing 1, fig. 1.) Remove
locking ring retainer (213), locking ring halves (214), and take out the shaft.

(d) Remove the sealing ring (215) from the shaft (by hand.)
(e) Xnock out bush (216) from pump casting with the aid of a shouldered mandrel.  Take out the Shouldered mandrel

greaser (217) and water circulation union (218.) Remove belt tension adjusting screw (219.) small dia. 14.75, large dia.l
Flat spanners 11-21

Brace spanner 17

21 |Disconnect the damper from the hub of the starter gear ring carrier. Mark the position of the Box spanner 17

starter gear ring in relation to the carrier (or spider), so that the balance of the assembly, Brace spanner 12

determined during manufacture, will be maintained when re-assembling. Remove the starter gear

ring. Knock out silentblocs from geur ring.

22 |Remove the sump inspection plate. Remove drain plug. Brace spanner 12
Adjustable spanner 50

23 |Remove the oil level float. Box spanner 12
24 |Disconnect the inlet and exhaust manifolds. ' | Box spanner 12

25 |Clean parts.
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ASSEMBLING ENGINE

ASSEMBLE ROCKER SHAFT (see Drawing 116)
(a) Carefully clean the bore of the shaft with the aid of a wire brush and ensure that oil holes
and those of the rocker arms are clear.

(b) Coat the seatings of the expanding washers (206) with Hermetical. Fit thebwashers in the ends
of the shaft and lock them in position by flattening with a hammer.

(¢) 0il the shaft and then fit brackets, rocker arms, springs, and washers in the ordsr indicated
below. The end of the shaft with the keyway is fitted at the rear (this end also has the oil
inlet hole.) THE HOLES IN THE SHAFT FOR LUBRICATING THE ROCKER ARMS FACE DOWIlWARDS. THE
BRACKETS ARE FITTED SO THAT THE SLOTS ARE TOWARDS THE SPARXING PLUG HOLES.

Commence building up at the rear end:-

1. One bracket 25. One bracket (centre)
2. One washer 1 mm. thick 26. One distance piece 3.5 mm. thick
5. One rocker arm, R.H. 27. One rocker arm, R.d.
4. One washer 1 mm. thick 28. One washer 1 mm. thick
5. One spring 29. One spring
6. One washer 1 mm. thick 30. One washer 1 mm. thick
7. One rocker arm. L.I. 31, One  coclkor arm, L.l
8. One distance piece 3.5 mm. thick 32. One distance piece 18.5 mm. long
9. One bracket 33. One bracket
10. One distance piece 3.5 mm. thick 34. One distance piece 18.5 mm. long
11. One rocker arm, R,H. 35. One rocker arm, R.H.
12. One washer 1 mm. thick 36. One washer 1 mm. thick
13. One spring _ 37. One s»ring
14. One washer 1 mm. thick 38, One washer 1 mm. thick
15. One rocker arm, IL.H. 39. One rocker arm, L.H.
16. One distance piece 18.5 mm. long 40. One distance piece 3.5 mm. thick
17. One bracket 41. One bracket
18. One distance piece .18.5 mm. long 42. One distance piece 3.5 mm. thick
19. One rocker arm. R.H. 43. One rocker arm, R.H.
20. One washer 1 mm. thick 44. One washer 1 mm. thick
21. One spring 45. Cne spring
22. One washer 1 mm. thick 46. One washer 1 mm. thick
23. One rocker arm, L.IH. 47. One rocker arm, L.H.
24. One distance piece 3.5 mm. thick 48. One washer 1 mm. thick

49. One bracket R

Wire brush
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ASSENBLE CYLINDER IHEAD:

(a) Fit the valve guides. (Use mandrel MR.1620, see Drawing 8, fig. 5). This mandrel limits

the projecting portion of the guides to 17 mm., plus or minus 0.25 mm., measured from the seating
face of the valve spring. Turn the chamfered portioun of the guide towards the combustion chamber
(the conical portion of the guide then stands above the upper facse of the cylinder head.)

(b) Ream the inlet and exhaust valve guides to 9 mm., plus 0.015 mm., minus 0,010 mm. (Use an
expanding reamer.) If a 'GO' and 'NOT-GO' gauge is not available, check the reaming with a valve
stem. (BExcessive clearance in the guides is likely to increase the oil consumption.)

(¢) Rectify the valve seats. The width of the seat face must be between 1.7 mm. and 2.1 mm. for
inlet and between 2.2 mm. and 2.5 mm. for exhaust valves. If the seat face is too wide, cut down
the upper portion with a 150° grinding wheel or milling cutter of the same angle, and reduce the
lower portion with a 60° grinding wheel or cutter (see Drawing 8 fig. 3.)

(d) Reface the valves. (Use a valve rectifying tool similar to the Black and Decker type)

(e) Grind in the valves. (Use valve grinder 1615.T. This can be operated by hand or driven by a
portable electric tool.)

(f) CAREFULLY CLEAN THE CYLINDER HEAD, AND ENSURE THAT THERE ARE NO TRACES OF FMERY DUST IN THE
COMBUSTION CHAMBERS AND PORTS  Too much care cannot be taken over this operation, as the presence
of emery dust in the engine will cause rapid wearing of parts.

(g) To extract a valve seat insert (only in the case of the part being broken or bent) see
Drawing 8, fig. 1.

AT ONE POINT ONLY, heat the insert to be extracted with a blow-pipe fitted with a 350 jet. Stop
heating when the insert begins to melt. Allow to cool for approximately three minutes then
extract the insert by levering out with a screwdriver (bent if necessary.)

(h) To fit a new valve seat insert.

Ensure that the recess and the insert are guite clean and remove all burrs. Dip the new insert
for fifteen minutes in liguid nitrogen. Do not touch the liguid with the fingers. TFit the insert
in place. (Use mandrel MR.3098- B see Drawing 8, fig. 2). .

WHENEVER A NEW INSERT IS FITTED ALWAYS RECTIFY THE SEATING FACE.

Liandrel KR.1620-1
Ferrule [R.1620-4

Expanding reamer ¢ .

Valve seat rectifying tool

of the "Vibro-Centric" type
Grinding wheel 40 dia.,
120° angle

Grinding wheel 40 dia.,
150° angle

Grinding wheel 40 dia.,

60° angle

Valve rectifying tool

Valve grinder and suction
cup 15616-T

Mandrel MR.3098-B
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(i) Fit the exhaust and inlet manifold studs and also those for the rocker shaft brackets.

(i) Test the valve springs. (Use spring testing apparatus 2420-T. see Drawing 11.) The free
length of the INNER SPRING should be 43 mm. Under a load of 16 kg., »nlus or minus 0.750 kg.

(35] 1bs., plus or minus 1} 1bs.), the 1enyth should be 37 mm. The free length of the CUTER SPRING
should be 46. . Under a load of 29, kg., plus or minus 2 kg. (65 1bs., plus or minus 4 1lbs.),
the length should be 29 mm. and under & load of 14.6 kg., plus or minus 1 kg. (32 1bs., plu: or
minus 2% 1lbs.), the length should be 37 mm.

(k) Fit the rocker shaft assembly. Fit a paper gasket under each rocker shaft bracket and a
spacing washer in the slots in the brackets. THE -BRACKETS MUST BE FIT.ED SO THAT THE SLOTS FACE
TOWARDS THE PUSII RODS. Tighten the nuts to a tension of 1.2 mkg. (8% foot-pounds). Turn back
lockwasher tabs against flat of nuts.

(1) Fit the valves having first oiled the stems and valve seats., Fit the valve spring cups and
valve springs. (Use svring compressor 1611-T). ZEnsure that the valve cotters are well positioned.

(m) Fit the washer outlet pipe. Coat the joint with Hermetical. Tighten nuts. Turn back lock
washer tabs against flat of each nut.

(n) Reset the spark plug housings. (Use tool 1604-T, see Drawing 12). This operation need only
be carried out in the case of o0il leaking into the spark plug recess.

ASSEMBLE OIL PUMF (see Drawing 9)
(a) Fit bush (19) into -shaft column (14). (Use a screw press).

(b) Use a mallet to drive the idler pinion spindle (15) into the pump body. TFit the idler

pinion (8), ensuring that it turns freely. Offer up the fixed pinion (12). Place a straight
edge across the lower flange face of the pump body. By means of feeler gauges measure the
clearance between the lower faces of the pinions and the straight edge. The clearance should not
exceed 0.05 mm. Remove the fixed pinion (12).

(c) Tit the key for the fixed pinion in the shaft (11). 8lide the fixed pinion along the shaft
sufficiently to allow the fitting of the locking segments (13). After fitting the segments return
the pinion (12) to its normal position. Engage the shaft (11) into the pump body. Fit the shaft
column (14), tighten the pump body, clamp bolt nut to a tension of 2.5 mkg. (18 foot-pounds) and
secure with a bpllt pin..

(a) Fit the driving pinion (10) on the shaft (11). If the shaft has been replaced it will be
mecessary to drill it for the fitting of the driving pinion fixing pins. Position the pinion so asg
to obtain a clearance of 0.2 mm. between the pinion and the bush (19). Drive in the pinion

fixing pins. Ensure that shaft rotates normally and that the end play does not exceed 0.2 mm.

Stud extractor 2410-T

Spring testing apparatus
2420-T

Box spanner 12

Valve spring compressor 1611-T

Box spanner ‘12

Tool 1604-T

Straight edge
Set of feeler gauges

Box spanner 14
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After dhecking rivet over the ends of the driving pinion fixing pins.

(e) Between the lower flange of the pump body (35) and the rectangular plate (36), fit a gasket
(87) the same shape as the pump body flange. Between the rectangular plate (36) and the pump
bese (7), fit a gasket (38) the same shape as the pump base flange. Fit screws with spring
washers and tighcea to a tension of 1.3 mkpg. (95 foot-pounds).

(f) To the pump base intake orifice fit a cork gasket, filter upper cover (39), upper plate (40)

for filter (w'th six 30 mm. diameter holes), upper filter (with 30 mm. diameter eyelet), filter

spacer (41). lower filter (with 11 mm. diameter eyelet), and lower plate (42) for filter (with
six triangular holes). Tighten the central bolt to a tension of 1.3 mkg. (9% foot-pounds) and
secure with lock nut. ‘

(g) Fit ball (18), spring (17), and adjusting plug (16).

(h) Adjust the pump on a test bench. With oil at a temperature of 80°C., plus or minus 5°C.,
(140°F., plus or minus 16°T.), adiust the plug (16) to obtain an oil pressure of 2.500 kilograms
per square centimeter (35.5 lbs. per square inch) at 1,000 R.P.M., with the pump discharging
through a 2.8 mm. jet. Tighten the plug lock nut and turn back lock washer tab against flat of
nut. (if a tsst bench is not available use the simplified rig MR.1811l, see Drawing 13).

(i) Connect oil pipes to pump fitting a *Vellumoid' gasket between pipe and pump flanges.
pPLr pump g g pip pumg &
Tighten screws and turn back lockwasher tabs.

ASSEMBLE WATFR PULP (see Drawing 118)
WOTE. The water pump bush is of porous bronze. Before fitting, soak the bush for about twenty
four hours in a bath of engine oil, or similar oil, to thoroughly impregnate the bronze.

(2) Fit bush (216) in the pump body using a shouldered mandrel. The bush should extend 1.5 mm.,
plus or minus O & mm. beyond the inner face of the pump body.

NOTE. The bush (216) should not be reamed as this will destroy the qualities of permeability of
the material.
THE BUSH MUST NOT BE DRILLED.

(b) To the water pump shaft, fit sealing ring (215) (see Drawing 118 for position). 0il the shaft
and fit into pump “ody. Stick the locking ring halves (214) into the shaft groove with grease and
fit retainer (213). Lubricate bearing (212), with grease similar to Mobilgrease 5, and fit by
means of a press and tube. Xnocking the bearing in position is liable to cause the locking ring
halves to jumn out

Box spanner 12

Box spanner 12

Test rig KR.1811

Box spanner 12

Shouldered mandrel
small dia. 14.75 mm.

large dia. 18 mm.

Tube inside dia,
100 mm. long

16 mm.,



CPERATION 703 : ) . . ~ DISMANTLING AND ASSEMBLING ENGINE . : 23

ms A ST —

[&
o

(¢) Fit the bearing cap (208), coat the pasket with Termetical, tighten bolts, turn back lock Box spanner 12
washer tabs. Fit the pump cover (207), coat the gasket with Hermetical, tighten nuts

(d) Fit pulley key in keyway on shaft. Fit pulley (210) (see Drawing 11€ for position), tighten |Box spanner 17
nut (2C9), turn back lockwasher tab. : : ' '

(e) Fit grezser (217), water circulation union (218) with a C. and 4. gasket, and belt tension Flat spanners 11-17-21
adjusting screw (219). - ‘ '

(f) Fit water inlet pipe without tightening hose clips.

it silentbloes (220) in the starter gear ring. The front face of the silentblocs must be on a Box spanners 12-17
level with the front face of the gear ring (that is the side of engagement of the teeth). Fit the
gear ring according to the position marked when dismantling Fit the damper on the gear ring
carrier spider, tighten bolts. turn back lockwasher tabs.

PREPARATION OF PARTS FOR BUILDING UP RANKSHAFT ASSEMBLY

Any work on the connecting rods, bearings or crankshaft, MUST ONLY BE UNDERT TEN WIEN PROPER

EQUIPMENIT FOR THIS CLASS OF WORK IS AVAILABLE to give precision finish of parts ('MO’ and NOT-GQ?
gaages for connecting rods and bearinags, boring bar for bearings, and aligning rod).

Falllny this, it is nreferable to replace the parts by a new assembly, obtainable from our Spare
Parts Department and ready to be fitted. It is better still to exchange the entire engine for
another overhauled by us. If the bearing cuaps have been carelessly filed it is not possible to
fit a standard assembly. TIn this case the uyllqder block should be replaced or the bearings
rebored in line. For this, proceed as follows:-

On a surface table check the bearing cap joint faces to see if they are both in ‘the same plane.  |Torsion wrench 2470-T-

If necessary file or better still, mill the fuces to give the necessary condition. Fit the bearlqisooket 23,
cans (without be&rlngs) to the cylinder block and tigiten nuts to a tension of 1Z mlky. Clock guuge 2440-T
(87 foot-pounds). Lieasure the diameter "a" (see uruv1ng 15, fig. 2). (Use clock gauge 2440-T).

The dimension "a" meausured at one end of the bearing should be the same as dimension "b" measured

at the opposite end. TIf this is not so the bearing cap joint faces are not narellel to the
crankshaft centre-line. If necessary correct the béaring cap by filing or, better still, milling.
The difference between the two dimcnsions "a' and Uyt must not exceed O. Ol:mu ,

After rectification take a new measurement at Wall | The difference between this last re&dln& "al
and the original dimension of 55.014 mm., plus 0.025 mm., minus O.mm. gives the thickness of

shims "e" to be fitted between the bearing cap and cyligder block.
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|gauge is not avaiiable check the reaming with a new gudgeon »in. The bore of the bushes must be

OPERATION 703 DI.. MTLING AND ASSEMBLING ENGINE

The shims must be very carefully machined. Their faces must be parallel within 0.01 mnm.

Fit the bearing caps apgain (without bearings) but with shims in position. Tighten the zap nuts

to a tension of 12 mkg. (87 foot-pounds) and take a new meusurement "a'. This should he

65.014 mm., plus 0,025 mm., minus O mm. If otherwise toucii uv the shims the necessary amount to
give the correct figure

Yie strongly advise this method, while though appearing lengthy, will enable the fitting of the
standard crankshaft assembly avaiiable from our Spare Parts Department. We strongly advise
against any alteration of the standard tolerunces, which have been established during manufacture,
as there will be a risk of breakdown.

(a) Rebore the oil buffles (see Drawing 15, fig. 1).

THMPORTALNT HWOTE - The leak of oil from the engine, flywheel end, can only be ensured against if
the oil baffle bores arc concentric with the crankshaft, and if the clearance between the
crankshaft and baffle is within the tolerance allowed during manufacture.

Never must the portion of the crankshaft that corresponds to the oil baffle be reduced . in
diameter. The original dimension of this portion holds during the life of the crankshaft.
Because of this, and the oil baffle having a constant bore, it has been possible to provide a
milling cutter corresponding to the diameter of the baffle bore of 55.1 mm., plus 0.1 mun.

IT IS NECESSARY TO REPLACE THE OIL BAFFLE FALVES AT EACH RECTIFICATION OR REPLACEMENT OF THE
CRANKSHAFT. OIL BAFFLE HALVES SUPPLIED BY OUR SPARE PARTS DEPARTMENT iUST BE BORED AFTER FITTING.
The boring of the baffles must only be undertaken after the crankshaft main bearings have been
fitted.

(b) Fit the oil buffle halves (221 and 222) (see Drawing 116) with cork gasket, tighten the screws
at opposite points to a temsion of 1.3 mkg. (9} foot pounds), end turn back lock washer tabs
against fluts of nuts.

(c¢) Fit bushes "c¢" of tool 1565-T in main bearings, fit a paper gasket between two halves of oil
baffles, tighten bearing caps, ream oil baffles. Remove bearing cans, bushes and bearings (see
Drawing 15, fig. 1).

FIT CONNECTING ROD SMALL ¥ND BUSHES
Fit bushes by press and ream. (Use a 20 wmm. diameter expanding reamer). If a "20" and- "§OT-GO"

20 mm., olus 0.01§% muw., plus 0.020 mu., and this can only be guaranteed by the use of precision
tools. :

FIT PISTONS TO CONNECTING R0DS3
As the gudgeon pin is a slight taper fit in the piston, care must be tuken to fit the oin the correst
way. The piston boss with the large bore bears a mark in greasy crayon, and the larger end of

Box spanner 12

Tool 1665-T
Universal joint spanner 23

Spanner 1R.1610
Surfuace plate 248C-1
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gudgeon pin is marked likewise at the end. When assembling make sure that the markings coincide.

Warm the pistons to about £0°C. (140°F.) by dipping in an oil bath or placing in an oven. This

will allow the gudgeon pin, previously oiled, to be fitted by hand. (DO NOT MIX THE GUDGEON PINS
AS THEY HAVE BEEN WEIGHED AND PAIRED WITH THE PISTONS.) TFit the gudgeon pin circlips. (Use
spanner MR,1610, see Drawing 16, figs. 1 and 3.) Ensure that the circlips are right home in the
piston recaesses.

Check the alignment of connecting rods and pistons. (Use surface plate 2480-T).

I AND ADJUST HFIGHT OF CYLINDER BARRELS. FIT CYLIWDER HFAD.
(a) Ensure the seatings in the cylinder block and also on the barrels are smooth and perfectly
clean.
The cylin.er barrel height is of very great importance. If the barrels are too high above the
cylinder block ton flange they will be distorted when the cylinder head is tightened down. On
the contrary, if they are too low, there will be a leak of water or gas.

(b) Offer up the barrels without seating joints and check to ensure that they do not bind in the
top flange and that they have a slight clearance in the lower bores of the cylinder block.

(¢) Check that the top faces of the barrels are from 0.41 mm. to 0.43 mm. below the upper surface
of the cylinder block flange and that the faces of both block and barrels are parallel within a
tolerunce of 0.05 mm. TFor this, a good straight edge and feeler gauges should be used. Check
successively with the straight edge placed on the longitudinal and transverse centre lines of the
cylinder block. It is much better to use a rig fitted with a clock gauge. (Use apparatus MR.3377,
see Drawing 17, figs. 1 and 3.) :

(d) USE ONLY HUGO-REINTZ JOINTS sold by our Spare Parts Department. Choose joints of a neccssary
thickness TO ALLCW THE BARRELY TO STAND FROM 0.08 ¥M. TO 0.12 MM. ABOVE THE FACE OF THE CYLINDER
BLOCKX UPPER FLANGE. Carefully measure the amount the barrels stand proud. (Use apparatus
MR.3377, see Drawing 17, fig. 2.)

Pair up the barrels and fit the Hugo-Reintz joints lightly coated w1th linseed oil. Engage the
barrels in the cylinder block in pairs. The barrels must fall into position under their own
weight and without restriction from the joints.

(e) Tit the cylinder head studs and tighten to a tension of 2 mkg. (14} foot pounds.) (Use
stud extractor 2410-T.) The shorter length of stud thread is screwed into the cylinder block.

(f) After oiling the bearing surfaces, fit the cumshaft. Fit the thrust plate (223), tighten
screws (224) to a tension of 2.5 mkg: (18 foot pounds.) Turn back lockwasher tabs against flats
of screw heads.

0il the tappets and fit into cylinder block.

Straight edge
Set of feeler gauges
Apparatus MR.3377

Apoaratus MR.3377

Stud extractor 2410-T

Box spanner 12



26

35

36

OPERATINN 703 : DISMANTLING AND ASSEMBLING ENGINE

(g) ¥it the cylinder head locating dowel. Coat the cylinder head gasket with engine oil and fit
witn the smooth side on the cylinder barrels. Fit the cylinder nead, which must fall into
position under its own weight, and then spring washers on the studs. Tighten cylinder head nuts
according to the order shown on Drawing 18. (First tightening to 2 mkg. (144 foot pounds)
tension, second tightening to 5 mkg. (38 foot pounds) tension.) The correct tightening is of
preat importance and for this reason it is most necessary to use a torsion wrench. (Use torsion
wrench 2470-T, see Drawing 18, fig. 2.) THE SEQUENCE OF TIGHTENING MUST BE STRICTLY OBSERVED.

(h) Fit the push rods, after oiling the balls and cups, by depressing the valves. (Use valve
spring compressor 1611-T.)

(i) Invert the engine and place it on a stand. (Use stand ¥R.3300-20, see Drawing 4. figs. 1
and 2.)

(3) Check the cylinder barrels for distortion. (Use clock gauge 2440-T). Any distortion of the
bores of the barrels must not exceed 0.03 mm. except in the bottom 20 mm. wihere 0.05 mm.
distortion is permitted. If distortion is in excess of these tolerances, remove the cylinder

head and fit thinner cylinder barrel joints. Refit the cylinder head and again check for
distortion. .

When correct fitting of the barrels has been achieved DO NOT REMOVE THE CYLINDER HEAD AGAIN.

The clearance between the piston and barrel must be between 0.05 mm. and 0.07 mm.

The measurement of this clearance entails the use of a high precision instrument (such as a
fluidometer) as used during manufacture. UNDER NO CIRCUMSTANCES MUST A PISTON AND BARREL ASSEMBLY,
sold by our 3pare Parts Department, BE DISMANTLED AND PAIRED UP WITH OTHER PISTONS OR BARRELS.

FIT CONNECTING RODS TO CRANKSHAFT.

0il the journmals WITH A CAN (Using oil similar to Mobiloil BB ) Never apply oil with a brush as
it may carry impurities and have loose bristles.

Fit the connecting rods so that the slot in the pistons is on the camshaft side. FIT LOCKWASHERS
ON BOLT$ OF CONNECTING ROD CAPS 80 THAT THEY WILL PREVENT THE NUTS TURNING IN THE DIRECTION OF
UNSCREWING (see Drawing 16, fig. 2.) Tighten nuts to a tension of 3 mkg. to 4 mkg. (21} foot
pounds to 29 foot pounds.) Turn back rounded tab of lockwashers against flat of nuts.

FIT CRANKSHAFT AND PISTONS ASSEMBLY IN CYLINDER BLOCK
(a) Fit the main bearing upper halves after ensuring that the housings are smooth and clean. 0il
tne bearings WITH A CAN (using 0il similar to Mobiloil BB.)

(b) 0il the pistons (WITH A CAN.) Turn the second and fourth piston rings so that the gaps
are at 1507 to those of the first and third rings. Fit piston ring guide bushes. (Use bushes
1655-T, sce Drawing 19, fig. 2.)

Torsion wrench 2470-7
socket 17

Valve spring compressor
1611-T
Stand KR.3300-20

Clock gauge 2440-T

Torsion wrench 2470-T
socket 14

Piston ring guide bush 1656-T
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(¢) Fit the crankshaft, fitted with the flywheel fixing screws, carefully guiding the pistons
into barrels to prevent breaking of rings. Remove guide bushes.

(d) Fit the lower main bearing halves in bearing caps. Coat cork strips (48) with Hermetical

and fit into slots of front bearing cap. Fit paper gaskets (49), coated with Hermetical, between
0il baffle halves (see Drawing 19, fig. 1), ENSURING THAT NEITHER THE GASKETS NOR HERMETICAL
OBSTRUCT THE OIL RETURN GROOVES. 0il the lower bearing halves (BY CAN.) Fit the main bearing
caps tightening nuts to a tension of 12 mkg. (87 foot pounds.) (Use spanner 2470-T.) Turn back
tabs of lockwashers. ’

ADJUST LATERAL PLAY OF CRANKSHAFT (see Drawing 116)

' Fit a washer (225) thickness 0.05 mm., crankshaft thrust washer (226), crankshaft timing wheel

(227) (without key), and starter gear ring carrier. Prevent the crankshaft from turning hy
plucing a block of wood between a crankshaft web and cylinder block. Tighten nut (202) to a
tension of 20 mkg. (145 foot pounds.) (Use spanner 1869-T, see Drawing 6, fig. 2.) Remove the
block of wood. Push the crankshaft to the rear (towards timing gear end), with the aid of a
lever or wedge applied between a web of the crankshaft and cylinder block. lieasure at "a"
(between thrust washer and bearing) the clearance. This clearance must be from 0.15 mm. to
0.20 mm. Add adjusting washers (sold by our Spare Parts Department) to give this condition.
Remove parts and the wedge. (an easy method of determing the adjustment is to use a sleeve
equivalent in length (and replacing) to the thrust washer, timing wheel, and starter gear ring
carrier.) '

ASSEMBLE TIMING GEAR (see Drawing 20) A '

(a) Fit the timing chain lubricator (53) with the discharge hole facing towards the part of the
chain travelling upwards. Tighten lubricator to a tension of 1 mkg: (7%—foot pounds) and
lubricator lock nut to a tension of 1.4 mkg. (10 foot pounds.) Fit oil duct plugs with copper
washers and tighten.

(b) Place timing wheels (crankshaft and camshaft) on a bench. Position both according to timing
markings (either centre punch or machined line.) For this, place a straight edge across the
centres of both wheels and turn the camshaft timing wheel so its timing mark also coincides with
the line of the straight edge. The crankshaft wheel is marked either; 1, on a tooth, or 2,
between teeth. In the first case, the wheel must be turned so that the mark is half a tooth to
the right of the straight edge running across the wheel centres. In the second case the mark
must coincide with the straight edge. Next fit the timing chain to the wheels without disturbing
their setting. Rotate the crankshaft so that cylinders Nos. 1 and 5 are at top dead centre.
Without removing the chain, fit the timing chain and wheels assembly, taiking care that the keys
on both crankshaft and camshaft are correctly fitted. Tighten the camshaft nut to a tension of
13 mkg. (94 foot pounds.) Turn back tab of lockwasher.

To check the timing, bring the piston of the first cylinder to top dead centre at the end of the

S
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Torsion wrench.2470~T
socket 23

Spanner 1669-T
Sleeve with bore 40,
length 80

Flat spanners 6-12 -
Box spanners 21-26

Box spanner 38
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compression stroke. Timing marks should now line up according to Drawing Z20.

IMPORTAUT NOTES (see Drawings 116 and 21)

The oil tightness of the engine at the point where the crankshaft passes througn the timing o ver
can only be ensured if the hole in the cover is concentrie with the ¢il return grooves (mashined
in the starter gear ring carrier (201.) It is therefore essential to ensure concentricity when
fitting the timing cover.

It is equally essential that the sealing cap (56) is concentric with the oil thrower of the
camshaft pulley (58) in order to prevent leakage.

(¢) FIT TIMING COVER

To the crankshaft fit oil return washer (204) see Drawing 116.) Fit locating dowels for the
timing cover into the cylinder block. Coat the cylinder block timing cover flange and also the
flange of the actualr timing cover with Hermetical. Fit the paper gasket. - Offer up the timiag
cover and screw in fixing bolts BUT DO NOT TIGHTEN. Fit the locating bush. (Use bush 1664-7,
see Drawing 117.) Tighten screws and remove the bush.

(d) To the front of the camshaft (double pulley end) fit oil thrower (55) (see Drawing 21) un
the key. Fit the sealing cap (56) with a paper gasket coated with Ilermetical, and centralize.
(Use centralizing bush MR.3421, see Drawing 21, fig. 1.) - Tighten screws and turn back tabs of
lockwashers. » :

Fit a number of packiag washers (57) identical to those removed during dismantling.

The amount taken up by these washers has been determined ‘during manufacture.

They serve to ensure correct alignment of the double pulley with the dynamo pulley and give also
a dimension of 95.5 mm., plus or minus 0.25 mm., from the centre line of the large pulley groove
to the centre line of dynamo fixing studs on the clutch housing cover (see Drawing 21, fig. 2 )
Fit the double pulley (58) and the lockwasher. Tighten nut to a tension of 5.5 mkg. (40 foot
pounds.) Turn back lockwasher tab against flat of nut. '

FIT THE STARTER GEAR RING CARRIER with damper connected. Tighten the slotted nut (202) to a
tension of 30 mkg. (217 foot pounds.) (Use spanmer 1669-T, see Drawing 6, fig. 2.) Fit the lock-
washer and lock it. on damper. Turn back a tongue of the lockwasher into a slot of nut (202).

FIT THE ENGINE FLYWHEEL (its location determined by an offset boit.) Fit bearing (228) after
lubricating with grease (similar to liobilgrease 5.) Fit the bearing retaining circlip,

lockplate (229), and tighten nuts to a tension of 2.5 mkg., plus 0.25 mkg., minus O mkg. (18 foot
pounds, plus 1% foot pounds, minus O foot pounds.) Turn back lockplate tabs against flats of
nuts. :

NOTE. On certain engines the flywheel is fixed by bolts. This must be tightened to the same

tension as the nuts.

Bush 1664-T
Brace spanner 12

Centralising bush MR.3421
Brace spanner 12
Box spanner 26

Spanner 1669-T

Torsion wrench 2470-T
Extension 14
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FIT OIL PUMP (see Drawing 116)
(a) Rotate crankshaft to bring engine at top dead centre on first cyllnder at the end of
compression stroke. Fit conical unions in cylinder block.

(b) Fit the oil pump so that the slot of the driving pinion (230) is parallel to the engine centre
line and is offset towards the engine. Tighten pointed screw to a maximum tension of 1.5 mkg.
(10% foot pounds) to prevent crushing the column, and tighten lock nut to a tension of 3 mkg.

(215 foot pounds.) Tighten union nuts to a tension of 6 mkg. (43} foot pounds), and lock nuts to
a tension of 4 mkg. (29 foot pounds.)

Fit the sump cork gasket, offer up the sump and fit serews with lockwashers but do not tighten
(the tightening will be carried out after the gearbox is fitted.) Fit the inspection plate with
a cork gasket, and tighten nuts fitted with spring washers. Fit drain plug with a C. and A.
washer and tighten.

Return engine to its normal position and place on a workshop stand.

Provisionally adjust the tappets to 0.20 mm. (0.008 in.) for inlet and 0.25 mm. (0.010 in.) for
exhaust (the final setting of 0.15 mm. (0.006 in.) and 0.20 mm. (0.008 in.) respectively is made
after tightening the cylinder head with the engine hot.)

0il the valve springs and tappet balls. TFit the cylinder head cover with the joint coated with
Hermetical on the cover side only.

FIT WATER PUMP (see Drawing 118)
(a) Fit the dynamo driving belt in the larger groove of the double pulley. Hext fit the water
punp driving belt.

(b) Offer up water pump, fitted with water inlet pipe, in housings. Fit a Klingerite gasket
coated with iHermetical between the flanges. Tighten flange nuts with spring washers fitted under.

(¢) Fit the rear housing cap and provisionally tighten the nuts. (The housing cap receiving the
eccentric screw is mounted at the front.) Tension the belt correctly by means of adjusting
screw (219). Line up, by use of a straight edge, the water pump pulley with the driving pulley
by adjusting pump in its housings. Tighten the rear housing cap and lock nut of adjusting
screw (219).

(d) Turn the eccentric screw so that the point protrudes about 3 mm. on the inside of the front
housing cap. Offer up the housing cap and turn the screw so that it registers in the circular
groove of the tubular portion of the pump. Tighten the cap. Tighten the lock nut of the

eccentric screw at the same time holding the flats of the latter.

Flat spamners 14-16-17-28

Brace spanner with
extension 12
Adjustable spanner 50

Flat spanner 14°
Set of feeler gauges

Box spanncr 12

Brace spanner 12

Box spanners 12-17
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OPERATION 703 DISMANTLING AND ASSENBLING ENGINE

(e) Tighten clips of pump hose connections.

'FIT EXHAUST AND INLET MANIFOLDS

Assemble the two manifolds fitting the steel plate between the two Hugo-Reintz gaskets. Tighten
bolts with spring washers under heads. The faces of the nine flanges must be in the same plane.
Check for alignment with the aid of a straight edge and set of feeler gauges. If the faces are
more than 0.1 mm. out of line, true up with a grinder or a file. (After trueing up the faces
remove all traces of swarf and emery dust from the ports by compressed air.) Fit the manifold
assembly using gasket between flanges and cylinder head. Tighten nuts.

Fit the oil float tightening the nuts fitted with spring washers under. ENSURE THAT THE ROD
SLIDES FREELY IN THE GUIDE TUBE. Ensure that the graduations are according to the dimensions
indicated on Drawing 117, fig. 2.

it the breather pipe, pointing downwards. with the flange shield fitted between two paper
gaskets., Tighten bolts. Fit side suspension brackets. Tighten bolts fitted with spring washers

under heads.
Fit the oil feed pipe to the cylinder head placing a vellumoid gasket between pipe flange and
head. Fit screws with spring washers and tighten to a tension of 2 mkg. (14% foot pounds.)

Tighten union nut fitted with fibre washers to the same tension.

Paint engine.

Box spanner 12
Straight edge
Set of feeler gauges

Box spanner 12

Universal joint spanner 21
Box spanner 12

Box spanners 12-17
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REMOVING CYLINDER HEAD
Drain water from radiator and at the same time remove the bonnet.

Disconnect positive cable from battery. (Use battery cable terminal extractor 2200-T, see
Drawing 1, fig. 1.)

Remove the carburettor (see Operation 708, paragraphs 1, 2 and 3.)

Remove nuts and clamps fixing inlet and exhaust manifolds to cylinder head. Remove manifold
assembly from cylinder head with the aid of a small lever.

Disconnect radiator hoses and the oil feed pipe flange at the cylinder head. Remove spark plugs
(Use spanner 1601-T.)

Take off cylinder head cover.

Take off cylinder head and remove cylinder head gasket.

REFITTING CYLINDER HEAD

Make sure that the cylinder head fixing studs and also the cylinder block and cylinder head joint
faces are in perfect condition. FEnsure that there is no foreign matter in the cylinder bores.

Lightly oil the cylinder barrels. Coat the cylinder head gasket with engine oll and fit part on
studs (the smooth side against the barrels.) Offer up the cylinder head which must fall into
position under its own weight. Fit washers on utuds. TIGHTEN CYLINDER HEAD NUTS IN THE ORDER
INDICATED (see Drawing 18), FIRST TO A TENSION OF 2 MKG. (14% FOOT POUNDS), AND THEN AGAIN TO A
TENSION OF 5 MKG. (36 FOOT POUNDS.) (Use torsion wrench 2470-T, see Drawing 18, fig. 2.) The
degree of tightness is of great importance and for this reason, a reliable torsion wrench is
essential. The order of tirhtening must be adhered to.

Fit push rods, hav1ng previously oiled ball ends, by depressing valves (use valve spring
compressor 1811-T). Adjust tappet clearances to 0.20 mm. (0,008 in.) for inlet and 0.25 mm.

(0.010 in.) for exhsust. (The final setting of 0,15 mm. (0.006 in.) for inlet, and 0.20 mm.
(0,008 in.) is made with the engine hot after final tightening of the cylinder head.)

Fit the oil feed pipe to the cylinder head, placing a vellumoid gasket ‘under flange. Fit screws,
with spring washers under heads, and *;hﬁan to a tension of 2 mke. (141 foot pounds. )

Extractor 2200-T
Flat spamner 10

Box spanner 14

Flat spanner 12

Spark plug spanner 1601-T
Box spanner 12

Universal joint spanner
extension 17

Torsion wrench 2470-T
socket 17

Compregsor 1611-T
Set of feeler gauges
Flat spanner 14

3t
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OPERATION 704 . REMOVING AND REFITTING CYLINDER HEAD.

Fit manifold gasket and then manifold assembly on studs. Fit spring washers and fixing nuts,
and tighten down.

Fit the carburettor (see Operation 708, paragrapns 4, 5 and 6.)

Fit water hoses. Fit spark plugs. (Use spanner 1601~T)° Connect positive cable to the battery.

liake sure that drain tap is shut and then fill radiator with water.
Start engine and let it idle (approximately 500 R.P.M.) for fifteen minutes.

Finally tighten cylinder head nuts in the order indicated (see Drawing 18) to a tension of 5mkg.
(36 foot pounds.) (Use torsion wrench 2470-T, see Drawing 18, fig. 2.)

Adjust valve tappet clearances to 0.15 mm. (0.006 in.) for inlet and .20 mm. (0.008 in.) for
exhaust. '

Fit cylinder head cover, with the cork gasket coated with Hermetical on the cover side only.

Fit the bonnet.

Box spanner 14

Spark plug spanner 1601-T
Flat spanner 12

Torsion wrench 2470-1
socket 17

Flat spanner 14
Set of feeler gauges

Box spamner 12
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RELOVING ROCKER SHAFT
Remove cylinder head cover.

Remove rocker shaft assembly.

DISMANTLING ROCKER SHAFT

See Operation 703, paragraph 18e.

ASSIMBLING ROCKER SHAFT

See Operation 703, paragraph 26.

REFITTING ROCKER SHAFT
(a) Fit a paper gasket under each rocker shaft bracket and a spacing washer in the bracket
clamping slots. Tighten bracket fixing nuts to a tension of 1 2 mkg. (82 foot pounds.) Turn

back lock washer tabs agalnot flat of auts.

(b) Adjust tappet clearances to 0,15 mm. (0.006 in.) for inlet valveo and 0.20 mm, (C.008 in.)
for exhaust valves.

Fit cylinder head cover with the.cork joint coated with lHermetical on the cover side only.

Box spanner 12

Box spanner 14

Box spamner 14

Flat spanner 12
Set of feeler gauges

Box spanner 12
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OPERATION 706 REMOVIdG AD REFITTING INLET ND :XHAUST MANIFOLDS
REMOVING MANIFOLDS
Take off the carburettor (see Operation 708, paragraphs 1, 2, and 3.)

Disconnect manifold flanges from cylinder head. (Use spanner 1626-T. see Drawing 1. fig. 2.)
Disconnect exhaust pipes and let them rest on tne floor.

demove petrol drain pipe. Remove manifold assembly from the engine.
Disconnect inlet manifold from exhaust manifold

REFITTING MANIFOLDS

PREPARE MAWIFOLDS
(a) ALssemble the two manifolds fitting a steel pgasxet between the two Hugo-Reintz flange gaskets.
Tightea bolts fitted with spriap washers under neads.

(b) The fuces of the nine flanges must be in the sume ovlane. Check for any misalignment by using
a struight edge and feeler gauges or on a surface ,late. If the assembly is more than 0.1 mm.

out of alignment true uon the fuces by grinduin, or with a file. After trueing up remove all- truces
of swarf or emery dust with a compressed air blower

Fit the manifold C. and . gasket on the munitold stuss. it the assembly of maniiolds and
tighten fixing nuts, fitted with spring washers

Fit exhaust pipes to exhaust manifold using 2. and .. gaékets between the flanges. SECURELY
TIGHTEN THE NUTS. (Use spanner 1626-T see Drawiac 1  fig. 2. ' :

Fit petrol drain pipe

Fit carburettor (see Opcrution 708, paragrapn: 4. 5 .ad 5.)

|

spanner 16z26-1
Flat spanner 12
Box spanner 14

Box spanner 14

Box spanner 14

3traisht edge
Set ol feeler gauges

Box s anner 14
Spanner 16z26-T

IFlat spanner 12



OPERATION 707 : REMOVING AND REFITTING WATER PUMP
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REMOVING WATER PUMP (see Drawing 118)
Drain water front radiator.

Remove the air intake silencer. Remove the pipe (4) from the carburettor and the fixing on the
hull (see Drawing 23).

Disconnect hoses and the pipe between pump and cylinder head.
Unscrew adjusting bolt (219). Remove housing caps fixing pump and take out pump.

REFITTING WATER PUMP

Offer up the water pump in its housing, fit the rear housing cap, provisionally tightening the
nuts. (The cap with the eccentric bolt is fitted at the front.) Ensure correct tensioning of
driving belt by operating adjusting screw (219). Line up, with the aid of a straight edge, the
water pump pulley with the driving pulley by moving the pump backwards or forwards in its housing.
Tighten nuts of rear housing cap and lock nut of adjusting screw (21¢).

Turn the eccentric screw so that the point protrudes about 3 mm. on the inside of the front
housing cap. Offer up the housing cap and tura the screw so that it registers in the circular
groove of the tubular portion of the pump. Tighten nuts fixing the cap. Tighten the lock nut of
the eccentric screw at the same time holding the flats of the latter. :

Fit the hose connections and the pipe between pump and eylinder head (without using Hermetical).
Tighten hose clips.

Fit the air intake silencer. Fit a Hugo-Reintz gasket between pipe (4) and the carburettor.
Fix brackets between two rubber washers and split pin the bolts (see Drawing 23).

Fill the radiator with water.

NOTE. To overhaul pump see Operation 703, paragraphs 20 and 29.

Flat épanner‘IZ

Flat spanner 17
Box spanner 12

Box spanners 12-17

Flat spannexr 12



36  oprrarion 708 | _ _REMOVING AND REFITTING CARBURETTOR

REMOVING CARBURETTOR

»

1 |Remove pipe between carburettor and air intake silencer.

2 |Disconnect petrol pipe from carburettor, starter carburettor control (choke). Disconnect throttle| Flat spanners 8-14-18
control at carburettor end by sliding spring to free ball pin.

3 |Take off the carburettor. (Use spanner 1521-T, see Drawing 1, fig. 3). Spanner 1621-T

REFITTING CARBURETTOR

4 |FIT THE CARBURETTOR ,

(a) With the aid of a straight edge or surface plate make certain that the carburettor flange is
true. If necessary, touch up the flange face with a file after. stuffing the main orifice with a
rag.

(b) Fit the carburettor shield and tighten two fixing nuts on inlet manifold studs. Position the | Flat spanner 14
shield lower fixing strap and tighten nuts fitted with shakeproof washers. Fit and tighten bolts | Spanner 1621-7
assembling shield and fixing strap. Place on inlet manifold in the following order:-

One Hugo-Reintz gasket (centres of inlet holes 38 min. )

One thick distance piece (on this part the inlet holes are cut obliquely. Fit the face with

centres of inlet holes at 38 mm. against the preceding gasket).

One Hugo-Reintz gasket (centres of inlet holes 35 mm.)
Offer up carburettor and tighten fixing nuts with shakeproof washers under. (Use spanner 1621-T,
see Drawing 1, fig. 3).

5 |Fit petrol pipe, starter carburettor control, and throttle control. | Flat spanners 8-18

6  |Fit pipe between carburettor and air intake silencer using a round Hugo-Reintz gasket. Tighten
the screws.




DISMANTLING AND ASSEMBLING CARBURETTOR

Or LKATION 709
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DISMANTLING CARBURETTOR (see Drawing 120)
| Remove the float chamber cover (1), take out the float (31) by removing screw (2).

Remove pump injectors (3), disengage paper gasket and two balls (4). Remove screws (6) to permit

taking out choke tubes (5). Take out correction jets (7) and emulsion tubes (8). Remove air
jets (9), slow running jets (10) and pump jet (11).

Remove main jet carrier plugs (12) and unscrew main jets (13). Remove starter petrol jet (14).
Remove split pin from rod (15) and disengage rod from pump lever (15).

Disconnect throttle chamber (17) from float chamber.

Remove pump valve (18). Remove the pump (19) by taking out four screws (20). Take of'f paper
gasket (32). Remove starter air jet (21). Remove starter (22) by taking out four screws (23).

DISUANTLE BUTTERFLY VALVES FROM THROTTLE SPINDLE |

(a) Remove the screws (25) fixing butterfly valves. Take out valves (26). Unscrew the two
mixture screws (2G).

(b) Take off the throttle lever (27) from the throttle spindle (24).

(¢) Take out spindle (24), and remove pump control lever (28).

Remove needle valve (30). Take off paper gasket (35) fixed by two serews to the float chamber
cover (1). '

Clean parts. Use compressed air to blow out ducts and jets.

ASSEMBLING CARBURETTOR (see Drawing 120)

Screw needle valve (30), fitted with a fibre washer, into float chamber cover (1). Fit the paper
gasket (35) to the float chamber cover and fix by two screws.

ASSEMBLE BUTTERFLY VALVES AND THROTTLE SPINDLE
(a) Fit lever (28) to spindle (24) and tighten nut.

(b) Engage spindle (24) into throttle chamber (17), assemble butterlly valves (26), tighten
serews (25) '

Flat spanner 10

Flat spanners &-12

Flat spanner 14

Flat spanner 12

Flat spanner 12
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OPERATION 709 k DISMANTLING AND ASSEMBLING CARBURETTOR

(¢) Fit bracket (33) for tnrottle stop screws on spindle, fit lever (27), tighten nut and lock
nut.

Provisionally screw i: the mixture screws (29). Fit the starter (22) and tighten the four
screws (23). Screw in the air ‘et (21). :

Fit the pump (19) aad tighten four screws (20;. Screw in the pump jet (11), fitted with a fibre
washer, and screw i: valve (1&). Screw in starter petrol jet (14), fitted with a fibre washer,
slow running air jets (9), and slow running jets (10). Screw main jets (13) into carrier

plugs (12). ¥it the plugs (12) with fibre washers.

Fit in place the two emulsion tubes (&), and screw in the correction jets (7). Place the

float (31) into the float chamber and tighten screw (2).

Fit the two choke tubes (5) and tighten screws (6). TFit the two balls (4) of the injectors (3).
Fit the injectors (3) using a paper gasket. ’

Connect the throttle chamber (17) to the float chamber usiag a paper gasket (32). TFngage rod (15),
fitted with a small soring, in pump control lever (16). Tighten the four assembly screws. Split
pin tue rod (15).

Fit tae float chamber cover (1) and tighten screws.

NOTE If after cons:derable service the pump appears to he defective, general cuise being a

hole i: or leak at th: nump base, at first muake sure that a blocked pump jet (11, or injector ()
is ot the cause (sre paragrapn 13). If the oump has reaily deteriorated, do not try to dismen' e
or repair it as it is preferable To replace the unit by a new punp complete.

Flat spanner 14

3

PR

si-.anner 10
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OPTRATION 710 DISMANTLING AND ASSEMBLING AIR INTAKE SILENCER

DISVANTLING SILENCER (See Druving 23)

NOTE. It is important to clean the filter and felt constituting the filtering and silencing
elements every 6,000 km. (3,700 miles).

Take off end plate (1) by unscrewing the nuts (2). Taice out the filter (3).

Remove pipe (4) and hose (5) by taking off hose clips.

Clean parts. Clean the felt (7) with a wire brush and remove all dust with a compressed air
blower. 7ash the perforated tube (8) and the filter (3) in petrol and finish off cleaning with
compressed air. Make sure that the vents in the cylindrical casing are clear and have an opening
of 2.5 mm. (see fig. 4).

ASSEMBLING SILENCER

FPit the filter (3), end plate (1), and tighten nuts (2) fitted with spring washers.

Fit hose (5) to casiﬁg out1et, fit pipe (4) in hose, and tighten both clips (6).

39
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Box spanner 8

Box spamner 8



40

——

w

OPERATION 711 o " DISMANTLING ‘ND ASSEMBLING PETRCL PULP IYPE S.E.V.

DISMANTLING PETROL PUMP (see Drawing .24
Take off the glass cover (1), remove filter (2), and disc.nnect halves of pump (3 and 4).

Using a screwdriver, extract lockwashers (5) of the two priminy lever}guide nuts (8). Unscrew
the two nuts, take out the priming lever (7), the actuating lever (8) and its fork (9).

Remove retaining plate (12) for flow (13) and return (14) valves. Remove valves and springs.

ASSEMBLING PETROL PUMP (see Drawing 24

Fit flow (13) and return (14) valves, fit cork gasket for retaining plate (without using
Hermetical or similar compound), fix the plate by three screws.

Fit set of diaphragms to actuating rod (12), tighten nut, and turn back lockwasher tab. To
prevent petrol seeping through the nut thread, load a little solder to the face of the nut
(as at "a%). :

Fit the regulator spring (15) and cup. Then fit resin coatec washers (11) to ensure petrol
proofing. These washers are slit for easy assembly. ithen assemblin, do not allow slits to
coincide, each should be staggered at about one third of the circumference.

Place actuating lever spring (16) on locating boss in pump casting, fit diaphragm assembly, Louk
actuating lever (8) on actuating rod (10). Fit lever fork (9), fit priming lever (7), tighten
guide nuts (6), fit lockwashers (5), drive in the rivets.

Connect two halves of pump (3 and 4). THE DIAPHRAGM MUST BE FITTED WITHOUT USING HERMETICAL OR
SIMILAR COMPOUND. Tighten assembling screws.

Fit the filter (2), cork washer (WITHOUT USING HERMETICAL), glass cover (1), and tighten locking
screw.

NOTE. After every re-assembly of pump check for leaks (see Operation 712).

Dismantle diaphragm from pump actuating rod (10), remove resin-coated washers (11), and spring (15).

Flat spanner 1C

Flat spanner 12

Flat and box spunners 10

Flat and box spanners 10

Flat spanner 12

Flat spanner 10
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CHECKING FOR LEAKS (see Drawing 25)
Use a plug threaded 12 dia., 100 pitch to close the pump outlet to the carburettor.

Fit a petrol pipe to the pump inlet from petrol tank. Tighten the pipe with a biconical union
and union nut as normally used on the car.

Totally submerge the pump in a suitable receptacle containing petrol oaly.

4pply compressed air at a pressure of 100 to 300 grams per sg. cm. (1} to 4 pounds per sq. in.)
via. the petrol pipe.

At first air bubbles may occur due to movement of the diaphragm.

Maintain air pressure for a while.

If air bubbles escape from the actuating lever recess the diaphragm is faulty and must be
replaced.

If air bubbles escape at the joint of pump halves or from the screws assembling halves of pump,
either the joint faces are defective or the diaphragm is not properly tightened. If air bubbles
escape between the glass cover and pump, either the cork washer is faulty or the cover is not
sufficiently tightened.




REMOVING CLUTCH (see Drawings 122 and 126)

Drain water from radiator. Meanwhile remove the bonnet.

Remove radiator shell and radiator'lpwer shield.

Disconnect right and left hand side brackets from radiator. Slacken the bolts fixing brackets to
engine suspension tube in order to disengage radiator. Remove lower radiator hose and disconnect
upper radiator hose. Remove "U" bolts fixing radiator to bumper bracket spacing bar. Remove the
radiator. :

Remove dynamo without discoémnecting leads and place it on right of engine.

Remove clutch housing cover. Remove front bearing cap (201).
NOTE. DO NOT DISPERSE ADJUSTING SHIMS (202). Take out circlip (203) retaining spring, with the
aid of round nose pliers. Disengage mainshaft (204) by pulling forwards.

Unhook return spring (210). Take out clutch fork and thrust race assembly.

Fit clamps to retain clutch toggles. (Use clamps MR.3451, see Drawing 26). Take out the clutch.
figure.
in the same location and so preserve the balance determined during manufacture. )

discs and intermediate pressure plate.

If there is no indication mark the position of the clutch so that it can be re-assembled
Take out clutch

REFITTING CLUTCH

FIT THE CLUTCH (see Drawings 27 and 122)

(a) Make sure that the thrust faces of the flywheel, intermediate pressure plate,
are in perfect condition.
flywheel driving studs..

and clutch plate
Ensure that the intermediate pressure plate slides freely between the
Mark the position giving the best result for re-assembling.

(b) Fit clemps to retain toggles. (Use clamps MR.3451, see Drawing 26). Fit pressure plate
retaining spring (1) between two flywheel driving studs (see fig. 6).

Fit offset clutch disc (2) in flywheel, positioned as indicated in fig. 1. Fit intermediate
pressure plate in position already determined (see paragraph 8a), fit flat clutch plate (3) also
according to position.indicated in fig.l. Engage a mandrel or spare gearbox mainshaft in order to
locate the clutch discs in relation to the crankshaft bearing. Fit the clutch pressure plate
assembly by llnlng up markings on pressure plate and flywheel. Tighten bolts (4), fitted with

(Before removing, ascertain the position of the clutch, this being indicated by either a letter or

42 OPFRATION 713 REMOVING AND REFITTING CLUTCH gENGINE NOT REMOVED) 7

Box spanners 10-12
Flat spanners 12-14

Box spanner 1lz
Universal joint spanner
with extension 16

Flat spanner 17

Brace spanner with
extension 12

Clamps MR.3451
Universal joint spanner 12

Clamps MR.3451

Shouldered mandrel

small dia. 17, length 25,
large dia. 21, length 300
Brace spanner 12
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OPERATION 713 - REMOVING AND REFITTING CLUTCH (ENGINE NOT REMOVED)
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spring washers under heads, to a tension of 2 mkg., plus 0.250 mkg., minus O mkg. (143 foot
pounds, plus 12 foot pounds, minus 0 foot pounds). During tightening make sure that the mandrel
(or m&inshaft) slides freely, and thus indicates correct centering of discs. Remove mandrel and
take off clamps MR.3451.

Fit clutch fork and thrust race assembly WITH THE GRAPHITE BUSH FACING THE TOGGLE THRUST RING.
Place the end of the double lever on the clutch fork shaft in front of the outer gear lock control
lever.

Fit the gearbox mainshaft and turn by hand to engage splines. With the aid of round nose pliers
fit eirclip (203) for spring retaining mainshaft.

Fit cluteh housing cover. Coat the threads of the three forward fixing screws and the flange
face in the corresponding zone with Hermetical. Fit spring washers under heads of bolts, and
tighten. MAKE CERTAIN, THAT AFTER TIGHTENING, CLUTCH FORK SHAFT TURNS FREELY.

Fit front bearing cap (201), AFTER REPLACING SHIMS (202) TAKEN OUT DURING DISMANTLING. Coat
paper gaskets with Hermetical and tighten bolts.

ADJUST CLUTCH OPERATION (see Drawing 126)

(&) Bring clutch fork thrust ring (206) into contact with toggle thrust ring (205) and keep in
this position with the cluteh fork.

(b) Turn the adjusting screw (207) to obtain a clearance "a" of 27 mm., plus or minus 1 mm.,
between the end of the double lever (208) and the stop on plate (209). Tighten lock nut of
adjusting screw (207). Hook on return spring (210).

Fit the dynamo. Tighten nuts, each fitted with a plain and a spring washer. Adjust temsion of
driving belt. '

JFit the radiator and, after locating in relation with the startlng handle sleeve, tighten up

fixing. Fit radiator hoses and tighten clips.
Fill radiator with*water.

Fit radiator shell and adjust wing piping.

Fit the bonnet.

Universal joint spanner 17

Brace spanner with
extension 12

Flat spanner 17

Flat spanners 12-14
Box spanner 10
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DISMANTLING CLUTCH (see Drawing 120A)

Uncouple auxiliary flywheel (1) from clutch carrier plate (2) by removing the four bolts (3)
(see fig. 5).

With a hack saw remove metal from the nuts (4) punched into slots of toggle bolts (5). Remove
clutch toggles (6) by unscrewing adjusting nuts (4).

Remove cluteh pressure plate (10), springs (8), and cups (9).

Remove thrust ring (10) from toggles by unhooking springs (11) from the carrier plate and toggles.
Remove toggle thrust ring plate (13).

ASSEMBLING CLUTCH (see Drawing 120L).

True up surface of clutch plate (7) in a lathe. (It is preferable to use a grinding attachment
but the work can be carried out with a finishing tool).

NOTE. 1. Any metal removed from the pressure surface causes a decrease in pressure from the clutch
springs. Consequently shims, corresponding in thickness to the amount of metal removed, must be
fitted under the springs. On a new plate the dimension at "a" is 11 mm., minus 0.3 mm., plus 0 mm.
2. CHECK THE DIAMETER OF THE HOLES IN THE PRESSURE PLATE FOR THE TOGGLE BOLTS (5). THESE
SHOULD BE 8.6 mm. DIA., PLUS OR MINUS 0.1 mm. IF HOLES ARE UNDERSIZE OPEN OUT WITH AN 8.5 mm. DIA

REAMER.
True up the intermediate pressure plate in a lathe.
NOTE. We advise against carrying out this operation however. It is essential that the two thrust

faces be parallel (within 0.05 mm.) and that the slots for the driving studs be strictly square
with the pressure surfaces. These conditions can only be obtained by using a special fixture.

|If the plate is scored it is preferable to replace it.

If the plate has been rectified, fit washers under the pressure springs equivalent in thickness to
the amount of metal removed in order to maintain spring pressure.
The original thickness of the plate is 10.5 mm., plus 0.1 mm., minus O mm.

True up engine flywheel (according to instructions in paragraph 5 for the clutch plate).
NOTE. When the flywheel pressuré surface is machined in a lathe a corresponding amount of metal

must be removed from the face of the flange which the auxiliary flywheel fits against (see fig. 4).
Both surfaces must be machined at the same lathe setting in order to preserve the parallelism of

Box spanner 14
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both faces. Dimension "B" must be 44.1 mm., plus 0.2 mm., minus O mm.

Carefully clean and polish with emery paper, the inner bore of the flywheel between driving pegs,
and also the peg faces.: ’

This operation is necessary to ensure good sliding of the intermediate pressure plate in the
flywheel. ' o

Offer up the pressure plate in the flywheel and select the position giving the best sliding.
Mari this position for reference when finally assembling.

Check clutch springs. (Use spring testing apparatus 2420-T. see Drawing 11). IT IS NECESSARY
ON THIS TYPE OF CAR TC USE ONLY SPRINGS PART NO. 491053 WHICH CARRY A BLACK IDENTIFICATION MARK.
These springs have a free length of 44 mm., plus or minus 1 mm., and a length of 29.5 mm., under
a load of 68 kg., plus or minus 2 kg. (150 lbs., plus or minus 4} lbs.). In the absence of
suitable checking apparatus the springs should be replaced at each dismantling of the clutch.

IMPORTANT NOTE. ‘

TO PRESENT CLUTCH SLIP IT IS ABSOLUTELY ESSENTIAL TO USE ONLY MODIFIED TOGGLES (SOLD REXCLUSIVELY
BY OUR SPARE PARTS DEPARTMENT). TO IDENTIFY THESE SEE DRAWING 120A, FIG. 3. IT IS EQUALLY
IMPORTANT TO USE THE NEW TYPE CLUTCH CARRIER PLATE, that is to say, the carrier plate with square
fulcrum brackets for the modified toggles (see Drawing 120A. fig. 1).

Hook return springs (11) on carrier plate, fit toggle thrust ring and hook on springs (11).
Assemble auxiliary flywheel (1) and carrier plate (2). Tighten screws (3).

Fit cluteh springs (8) on pressure plate (7). Fit if required on the springs, washers of the
thickness established in paragraphs 5 and 6 and the spring cups (9). Offer up the auxiliary
flywheel and carrier plate assembly on the springs. Put in place the toggles (6) and fit the
plate (13) between toggle thrust ring and the toggles.

Offer up the whole assembly on an assembly and adjusting fixture. (Use the fixture 1701-T,
see Drawing 28, fig. 1). Compress the assembly and fit on the toggle bolts the pivot washers (12)
Tighten nuts (4) to bring the toggle thrust ring into contact with the central pivoting finger

of the fixture (see Drawing 28, fig. 3). Under these conditions (clutch engaged with engine) the
dimensions obtained are, 44.1 mm. between face of thrust ring and face of pressure plate, and

16.1 mm. between face of pressure plate and face of carrier plate (see Drawing 120A, fig.l).

Lock the toggle bolt nuts by punching metal from nuts into slots of toggle bolts.

NOTE. If fixture 1701-T is not available, it is possible to obtain the correct adjustment by
using the simplified fixture MR.3457 (see Drawing 120B). It is necessary to ensure correct
positioning of toggles.. Before locking the adjusting nuts compress and then allow the toggles to
return to the normal position. (Use a screw press or drilling machine).

| Box spanner 14

Fixture 1701-T
Box spanner 14
Fixture MR.,3457
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IMPORTANT NOTE.

THE CLUTCH CAN ONLY BE ADJUSTED WHEN UNDER NORMAL OPERATING CONDITIONS. These conditions are
obtained by using the fixtures shown on Drawings 28 and 120B. THE DIMENSIONS INDICATED CAN ONLY
BE OBTAINED WITH THE AID OF THE FIXTURES. -

When the c¢lutch is not in one of the fixtures, THE TOGGLE THRUST RING MAY REST ON AN UNEVEN
SURFACE AND ACCURATE DIMENSIONS WILL NOT BE OBTAINABLE.

Any attempt at adjusting the clutch must not be made when the unit is fitted to the engine.
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OPERATION 715 REMOVING AND REFITTING GEARBOX (WITH ENGINE REMOVED)

SRS

REMOVING GEARBOX (See Drawing 122) : |
Drain water from the radiator and meanwhile remove the bonnet.

Raise the vehicle at the front. (Use jack attachment MR.3300-90, see Drawing 87) .

under ends of lower link arms.

Block up

Disconnect cable from battery negative terminal. (Use extractor 2200-T, see Drawing 1, fig. 1).
Disconnect leads from horns, headlamps, dynamo, starter motor and ignition coil.

Remove radiator shell and front wings as an assembly.

Remove the air intake silencer by disconnecting pipe from carburettor and fixing bolts on hull.

Remove the front bumper brackets assembly and radiator without discounecting radiator from tie-bar
between bumper brackets. Slacken and remove nuts from four front axle mounting studs. (Use
spanner 1880-T).

Disconnect the two gear selector rods from relay levers on timing cover and the two control rods
from levers on gearbox. Disconnect clutch cable from lever at the front. Remove speedometer
drive cable at gearbox end.

Uncouple drive shaft flanges from gearbox but do not disenguge. (Use spanner 1832-T, see
Drawing 504).

Disconnect exhaust pipe from engine exhaust manifold. (Use spanner 1626-T, see Drawing 1, fig. 2).

Disconnect accelerator control rod from carburettor by sliding retaining spring along rod to
release ball pin. Disconnect starter carburettor, starter motor and wvariable ignition controls.
Disconnect petrcl pump inlet pipe.

Uncouple engine from rear flexible mountings,
cradle.

and the engine front bearer tube from front axle

Take out engine aund gearbox assembly from the car. (Use chain sling WR.3320-30, see Drawing 2).
(In order to allow the rear of the engine to be raised first, the chain legs are of unequal
length). To prevent fouling the gear selector rods place the gear change lever in "REVERSEY
position. Slightly raise the engine, disengage from rear mountings, and disengage drive shafts,

Jack attachment KR.3300-90
Extractor 2200-T

Flat spanners 8-14

Universal joint spanner 10-12-
14

Brace spanner 10-12-14

Flat spanner 12

Box spanner 14-17

3panner 1880-T

Box spanner 10

Spanner 183Z-7

Universal joint spanner 17
Spunner 1626-7

Small adjustable spanner
Box spanners 8-10

Flat spanners 8-14

Universal joint spanner 24
Flut spunner 26 :

Chain sling MR.3320-30
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OPERATION 715 REMOVING AND REFITTING GEARBOX (WITH ENGINE REMOVED)

one after the other, from gearbox flanges. Pull engine forward to disengage the front bearer
tube from studs on front axle cradle. Completely disengage unit from vehicle

Place the engine on a stand. (Use stand MR.3300-50, see Drawing 119).
Take off the dynamo.

Remove bearing cap (201) forming bracket for starting handle. NOTE. TAKE CARE NOT TO DISPERSE
TEE SHIMS (202) THAT MAY BE FITTED. With the aid of a pair of round nose pliers take out
circlip (203) retaining the spring. Disengage the mainshaft by pulling forwards.

Take off clutch housing cover, unhook return spring from clutech fork lever, and remove c¢lutch
fork with thrust ring.

Uncouonle gearbox from cylinder block.

REFITTING GEARBOX (see Drawing 122)

NOTE. 1If the gearbox or spacer has been replaced, it is essential to slacken the sump fixing
bolts to refit the gearbox. This operation is necessary to avoid any strain on the gearbox
fixing plates or the sump.

Tightening of the sump fixing bolts will be carried out after tightening bolts fixing gearbox
and spacer. \ :

Make sure-that the gearbox locating dowels are correctly fitted in the cylinder block. Offer up
the gearbox, engage it on locating dowels. fit two bolts but do not tighten. Fit the spacer,
put all fixing bolts in position, fit spring washers under nuts, and tighten.

If necessary, tighten sump fixing bolts.

Fit the clutch withdrawal fork, with thrust ring assembled, SO THAT THE GRAPHITE BUSH FACES THE
CLUTCH TOGGLE THRUST RING, and the end of the double lever is in front of the outer locking
control lever. i

Fit mainshaft pinion. Engage pinion with splines of mainshaft by turning the latter by hand.
Fit the circlip for retaining spring (203) by using a sair of round nose pliers.

Fit the bearing cap (201) forwing starting handle bracket, FITTING, IF NECESSARY, SHIMS (202)
TAKEN OUT DURING GEARBOX REMOVAL. Coat the paper gaskxet with Hermetical and tighten bolts
fixing bearing caps. - ‘ PRI
' g

Stand MR.3300-50

Flat spanner 17

| Brace spanner and

extension 12
Erace spanner aad
extension 17

Universal joint spanner Z1
Flat spanner 17

Universal joint spanner 21
Flat spanners 17-21

Brace spanner and
extension 1%
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OPERATION 715

REMOVING AND REFITTING GEARBOX (WITH ENGINE REMOVED

Fit the engine front bearer tube (see Drawing 5, fig. 1). Turn the tube so that the threaded
holes "a" for bolts fixing radiator upper brackets are towards the front. Make sure that the
distance between the centre of the rubber bush (62) and the centre of the left hand fixing eye of
the tube is 353 mm. If necessary, use packing washers, sold by our Spare Parts Department,
between thrust washer (64) and ring welded on tube, to obtain this dimension.

it the cluteh housing cover. Coat the threads of the three forward fixing screws and the flange
in the corresponding zone with Hermetical. Fit spring washers under heads of bolts and tighten.
MAKE CERTAIN, THAT AFTER TIGHTENING, CLUTCH FORK SHAFT TURNS FREELY.

Fit the dynamo. Fit a plain and a spring washer under each nut, and tighten.

ADJUST DOUBLE LEVER (208) (see Drawing 1286)
(a) Position double lever (208) to obtain a dimension "a" of 27 mm., plus or minus 1 mm. between
the cnd of lever and stop on plate (209).

(b; Adjust screw (207) so that with the double lever in the above position the graphite bush of
the clutch fork thrust ring is in contact with the toggle thrust ring.

(¢) Tighten adjusting screw lock nut. Hook on return spriag (210).

NOTE. Clutch toggle clearance is obtained by adjustment of the clutch pedal after the engine is
in position in car.

Check and adjust the height of the engine rear flexible mountings. (Use template MR.3450, see
Drawing 5, figs. 3 and 4). '

Raise the vehicle at the front. (Use jack attachment MR.3300-90, see Drawing 87). Block it up
under ends of lower linkarms. .

Buspend the engine. (Use chain sling MR.3320-30, see Drawing 2).

Lower engine into hull. Engage drive shaft couplings with gearbox flanges. Fit engine front
bearer tube on studs on front axle cradle, provisionally screwing nuts, with spring washers
under, on studs. Lower engine on rear mountings. Remove the chain sling. Tighten front bearer
tube nuts. Tighten engine rear mounting nuts. Fit a plain and spring washer between nut and
mounting bracket.

WELL TIGHTEN nuts of drive shaft flanges using a "Blocfort" lockwasher under each nut (Use
spanner 1832-T, see Drawing 60A).
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Universal joint spanner 17

Flat spanner 17

Flat spanner 17

Template MR.3450
Jack attachment MROSSOQ-SO

Sling MR.3320-30

|Flat spananer 26

Universal joint spanner 23

Spanner 1832-T
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‘Line up the radiator with the gearbox bearing cap, which forms the starting handle bracket, by

OPERATION 715 _REMOVING AND REFITTING GEARBOX (WITH ENGINE REMOVED

Fit exhaust pipe using a C. and A. gasket between pipe and manifold flanges. TIGHTEN THE NUTS
WELL. (Use spanner 1626-T, see Drawing 1, fig. 2).

Connect clutch cable. Adjust cable to give an idle movement of 15 mm. to 20 mm. to the highest
position of the clutch pedal. This movement corresponds to & necessary clearance of 1.5 mm. to
to 2 mm. between clutch fork graphite bush and the toggle thrust ring. After adjusting the cable
tighten the lock nut and fit split pin to trumnion pin.

Connect the two gear control rods and fit split pins to fork and pins. Connect the two gear
selector rods to the relay levers. Set these rods to an exact length so that no pull is applied
to the levers. Malke sure that the gear change lever does not catch in its lateral movement

in the selector. Fit split pins to the fork end pins.

Fit speedometer drive cable and tighten bolt with a spring washer fitted under head. Fit
variable ignition, starter motor, and starter carburettor controls. Connect ignition coil wires.
Fit flexible pipe on petrol pump. Connect accelerator control.

Fit the assembly of radiator and front bumper brackets. Tighten bumper brackets, using a plain
washer and a spring washer under each bolt. Fit shouldered bushes, previously oiled, for
aligning front axle cradle. Tighten front axle cradle fixing nuts with spring washers under.
(Use spanner 1880-T)

positioning radiator on bumper bracket tie-bar. Tighten "U" bolts and radiator upper fixing
plates. Tighten hose clips. After making sure that drain plug is shut, fill the radiator with
water.

Clip the group of headlamps and horn wires to the engine front bearer tube. Connect the two
earth wires under one of the bolts under each bumper bracket.

Fit the assembly of radiator shell and front wings. Fit a plain washer and a spring washer under
all the fixing bolts and screw in a few turns only. Offer up the bonnet and line up parts in
relation to one another. Fit wing piping and tighten the fixing bolts.

Connect wiring to headlamps, horns, dynamo, and starter motor. Connect positive and negative
cables to battery.

Fit the air intake silencer. Use a Hugo-Reintz gasket between the upper flﬁnge of the carburettor
and the inlet silencer. Tit the silencer fixing plates with a rubber washer on either side. Fit
screws and secure with split pins. :

Fit interior heater tube.

Spanner 1626-T

Flat spanner 14

Small adjustable spanner
Flat spanners 8-14

Spanner 1880-T
Universal joint spanner 17
Box spanners 10-14-17

Box and flat spanners 14

Flat spanner 14
Box spanners 8-12

Box and flat spanners 12

Flat and box spanners 12

Flat spanner 12
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- OPERATION 7165. REMOVING AND REFITTING GEARBOX (WITH ENGINE REMOVED)

tl1 | Lower vehicle to the ground.

(Use jack attachment MR.3300-90, see Drawing 67). Jack attachment MR.3300-90

42 |Fill gearbox with oil (3.5 litres - 6 pints approximately). Use only special hypoid gear oil Flat spanner 21

(similar to Mobiloil 6X). Tighten filler plug fitted with a C. and A. washer.




52

10

11

12

OPERATION 716

REMOVING AND REFITTING GEA

NOTE. It is recommended to remove the engine in order to detach the gearbox. However it is
possible to remove the gearbox only if means are not available for taking out the engine (for
example, absence of suitable lifting tackle). In this case the clutch must be removed as well.

REMOVING GEARBOX (see Drawing 122) \
Drain water from the radiator and meanwhile remove the bonnet.

Raise the vehicle at the front.
under ends of lower link arms.

(Use jack attachment MR.3300-90, see Drawing 67). Block up

Disconnect positive cable from battery.
connect horn, headlamp, and dynamo wires.

(Use extractor 2200-T, see Drawing 1, fig. 1). Dis-

Remove the assembly of wings and radiator shell.

Remove the air intake silencer. (Disconnect pipe from carburettor and remove fixing bolts from
hull) . '
Remove the front bumper brackets and radiator brackets as an assembly without dismantling
radiator block from bumper bracket tie bar. Unscrew for four nuts on front axle cradle fixing
studs. (Use spanner 1880-T).

Uncouple the two gear control rods from levers on gearbox.
lever. Disconnect speedometer drive cable from gearbox.

Disconnect clutch cable from front

Remove the dynamo.

Block up the engine under the sump with & hand operated jack. Apply the jack betweeh the
steering rack tube and tie bar across hull, USING A BLOCK OF WOOD BETWEEN SUMP AND JACK HEAD.

Take off clutch housing cover.
Remove front bearing cap (201). TAKE CARE NOT TO DISPERSE SHIMS. With the aid of a pair of
round nose pliers remove the cirelip (203) of the spring. Disengage meinshaft (204) by pulling

towards the front.

Unhook return spring and take out the clutch fork with its thrust ring.

RBOX (WITHOUT REMOVING ENGINE)

Jack attachment MR.3300-90
Extractor 2200-T

Flat spanners 8-14
Universal joint spanners 10-
12-14

Brace spanners 10-12-14
Flat spenner 12

Box spanner 14-17
Spanner 1880-T

Box spanner 10

Flat spanner 17

Brace spanner with
extension 17

Brace spanner with
extension 12
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" REFITTING GEARBOX

Fit clamps to hold clutch toggles. (Use clamps MR.3451, see Drawing 26). Remove the clutch.
Make sure before removing if the slutch position; in relation to the flywheel, is indicated
(either by a letter or figure). If there is no indication of location mark the position of the
cluteh so that it can be re-assembled in the same position and thus preserve the balance
established during manufacture. Take out clutch discs and pressure plate.

Remove the engine flywheel. Hold the flywheel with a pin engaged in one of the balancing holes
when slackening nuts or bolts fixing flywheel.

Disconnect drive shafts from gearbox flanges. (Use spanner 1832-T, see Drawing 60A). Disconnect
drive shafts at the flexible coupling by tapping the parts lightly with a mallet, and if necessary
prising apart with a screwdriver or small lever.

Disconnect from cylinder block WITHOUT UNCOUPLING SUMP SPACER. Take out all gearbox fixing bolts.

Take out gearbox from car. To do so, disengage gearbox drive shaft flanges from front axle cradle
one after the other.

Offer up gearbox to car by engaging drive shaft flanges in front axle cradle one after the other.
Fit engine front support tube (see Operation 702 paragraph 13d for position and adjustment).
Couple up gearbox, fit spring washers under nuts and tighten. Tighten the front support tube.

Connect drive shafts to gearbox flanges. TIGHTEN SECURELY THE NUTS OF THE UNIVERSAL COUPLING
FLANGES, using a 'Blocfort' type washer under each nut. (Use spanner 1832-T, see Drawing 60A).
Connect drive shafts at the flexible coupling. To ensure constant velocity of the universal
joints the crosshead pins of the single joint must be parallel with those in the double joint.
Tighten up bolts using a 'Blocfort! type washer under heads.

Fit the engine flywheel (position located by an offset bolt). Tit lockwasher, tighten nuts to a
tension of 2.500 mkg., plus 0.250 mkg., minus O mkg. (18 foot pounds, plus 12 foot pounds,

minus O foot pounds). (Use torsion wrench 2470-T, see Drawing 18). Turn back lockwasher tabs
against flats of nuts. )

FIT THE CLUTCH (see Drawing 27)

(a) Make certain that the thrust faces on the flywheel, intermediate pressure plate and clutch
pressure plate are in perfect condition. Ensure that the intermediate pressure plate slides
freely between the flywheel driving studs. Mark the position which gives the best result for

re-assembling.

Clamps MR.3451

Universal joint

Universal joint

Flat spanner 14
Spanner 1832-T

Universal joint
Flat spanner 21

Universal joint
Flat spanner 21

Spanner 1832-T

Flat spanner 14

spanner 12

spanner 12

spanner 21

spanner 21-Z4

Torsion wrench 2470-T

and socket 14
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(b) Fit the intermediate pressure plate retaining spring (1) between two flywheel driving studs Shouldered mandrel,

(see fig. 6). Fit the first clutch disc (2), with offset hub, positioned according to fig. 1. small dia., 17, length 25,
Fit the intermediate pressure plate in the position previously marked (see paragraph 2la). Offer | large dia. 21, length 300.
' up the second clutch disc (3), flat type, positioned according to fig. 1. To centre the clutch Brace spanner 12

dises in relation to the flywheel bearing use a mandrel or spare gearbox mainshaft. Fit the
clutch so that markings on plate and flywheel register. Fit bolts (4), with spring washers
under heads, and tighten to a tension of 2 mkg., plus 0.250 mkg., minus O mkg. (145 foot pounds,
plus li‘foot pounds, minus O foot pounds. During tightening make certain that the mandrel (or
mainshaft) slides freely and so indicating correct centering of discs. Remove the mandrel and
toggle clamps MR.3451.

(¢) Fit the clutch fork, with thrust ring assembled, SO THAT GRAPHITE BUSH FACES THE TOGGLE
THRUST RING, and the end of the double lever is in front of the outer locking lever.

{d) Engage the gearbox mainshaft by turning by hand to engage the splines. Fit the shaft
retaining spring cirelip by using a pair of round nose pliers.

22 | Pit the clutch housingicover. Coat the threads of the three forward fixing bolts and the flange | Universal joint spanner 17
face in the corresponding zone with Hermetical. Fit bolts, with spring washers under heads, and :
tighten. AFTER TIGHTENING, MAKE SURE THAT THE CLUTCH FORK SHAFT TURNS FREELY.

23 Stick the front bearing cap paper gasket to the gearbox flange with Hermetical. Fit the front Brace spanner with
bearing cap, WITH THE SHIMS REMOVED DURING DISMANTLING. Coat the bearing cap flange with extension 12

Hermetical, fit, and tighten fixing screws.

24 ADJUST CLUTCH TOGGLE CLEARANCE (see Drawing 126) _
(a) Bring the clutch fork thrust ring (206) into contact with the clutch toggle thrust ring (205)
and keep in this position with the clutch fork.

(b) Screw the adjusting stud (207) to'give a clearance "a" of 27.5 mm. between the end of the Flat spanner 17
double lever (208) and the stop on thrust plate (209). Tighten the locknut of stud (207). Hook
on return spring (210):

(¢) Connect the clutch cable and adjust length so that there is 15 mm. to 20 mm. idle movement Flat spanner 14 ..

on the pedal before clutch fork thrust ring (205) operates against toggle thrust ring. Lo

25 | it the dynamo and'tighten nuts after fitting plain washers and spring washers under each. Flat spanners 10-17
Adjust the driving belt without excessive tension. Fit the speedometer cable. - o

0o
<D

Fit the assembly‘of”radiator‘and f‘ro'nt‘bum.pér'k‘t)r'tta.c}:céts‘7 Tighten nuts fixing bumper brackets "~ | Spanner 18805T

I’
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after fitting a plain washer and a spring washer under each. Using a spring washer under each,
fit the four nuts on front axle crudle studs and tighten up. (Use spanner 1880-T). Position the
radiator on the bumper braciet tie bar in order to line up the starting handle opening with the
front bearing cap. Tighten 'U' bolts fixing radiator to tie bar. Tighten radiator upper fixing
plates. Fit and tighten radiator hose clips. After making sure that the drain tap is closed,
fill the radiator with water.

Train the group of headlamp and horn wires along the engine front bearer tube and use clips to
keep them in position. Connect the two earth wires under one bolt of each bumper bracket.

Fit the assembly of wings and radiator shell. Fit a plain washer and spring washer under the
heads of all the fixing bolts and engage the latter for a few threads only. Offer up the bonnet
and line up parts in relation to one another, and after correctly positioning the wing piping,
tighten the fixing bolts. Take off the bonnet.

Connect wiring‘to horns, headlamps, dynamo, and battery positive terminal.
air intake silencer. Use a Hugo-Reintz gasket between the upper flange of the carburettog
air intake tube (4) (see Drawing 23). Tighten the screws. Tighten fixing plutes fitted
two rubber washers. Iighten up nuts and fit split pins.

Fit the
and the
between

Lower the vehicle to the ground. (Use jack attachment MR.SSOO—QO; see Drawing 67).

Fill gearbox with oil (5.5'litres - 6 pints). USE FXCLUSIVELY SPECIAL OIL FOR HYPOID AXLES (oil

similar to Mobiloil GX).

Fit the bonnet.

Universal joint spanner 17
Flat spanner 17
Box spanners 10-14-17

Flat and box spanners 14

Flat spanner 14
Box spanners 10-12-14

Flat spanners 8-12-14

Flat and box spanners 12

Attachment MR.3300-90

Flat spanner 21
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Drain oil from gearbox.
Place the gearbox on a stand. (Use stand MR;3053—10, see Drawing 121).

Remove bolts fixing caps (211) of differential shafts. Disengage caps with shafts and coupling
flanges assembled.

Tap the back of the coupling flanges (212) with a copper mallet to free differential shafts for
removal (see Drawing 133).

Remove box forming difflerential bearing cap and remove differential from gearbox.

Remove gearbox mainshaft bearing cap forming starting handle guide (201), the bearing cap (213)
for gearbox intermediate shaft, and the oil pump (214). Take off clutch forik cover and the
gearbox cover. Remove the oil filter (215) (see Drawing 122).

Remove the locking spring retaining plate and take out the spring and the ball (216). Take out
split pin (219) limiting the stroke of the locking rod and move rod (220) towards the rear end of
the gearbox to free the second locking ball (217) (see Drawing 126).

Unscrew selector fork locking bolts (221). discngage second and top speed selector fork shaft
(222) and remove the fork. Disengage first and reverse speed selector fork shaft (223), the
third locking ball (218), and the first and reverse speed selector fork. Remove the safety
locking plunger (224).

REMOVE THE INTERMEDIATE GEAR TRAIN (see Drawing 122)
() Xnock out plug (225) by using a pin passing through the hore of the intermediate shaft.

(b) Remove split pin and take off rear nut (226) holding the shaft by the nut (279) at the front.
(Use spanner 1731-T, see Drawinp 127, fig. 2).

(¢) Remove shaft and the front bearing from the gear train turough the front of the box. If
shaft is difficult to remove tap the rear end with a copper miallet.

(d) Take out geaf train (229) from box.

REMOVE THE BEVEL PINION (FORMING LLYSHAFT) (see Drawing ".<2). v 4
(a) Remove nuts (230) locking bearing cage retainers. Jemove -ushers (231) and rotaincrs (232).

(b) Remove the assembly of layshaft and ninions from the rearv of the gearbox by tapping the shaft
front end with a mallet. The first speed gear ring (233) remaining in the box. Next take out

Adjustable spanner 50
Stand MR.3053-10

Brace spanner 12

Brace spanner 17
Brace spanner with

extension 10-12

Box spanner 8

Box spanners 10-12

Pin 10 dia., length 300

Spanner 1731-T
Elbow spanner 42

Brace spanner 17
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first speed gear ring.

Take out gear train of primary shaft from the box. (If necessary, use extractor MR.3404, see
Drawing 129, figs. 1 and 2). '

RENMOVE THE REVERSE GEAR TRAIN (see Drawing 125)
(a) Unscrew locknut (234) and take out reverse gear shaft thrust plug (235). (Use screwdriver
MR.3458, see Drawing 128, fig. 2).

(b) Withdraw the reverse gear shaft (236) (Use extractor MR.3459, see Drawing 129, figs. 1
and 3).

(¢) Disengage pinion (237) and thrust washer (238) from the box.

Remove the rear bearing (239) of the intermediate shaft from its seating in gearbox. Remove front
and rear circlips (240). Remove the oil duct plug and the two covers of the gearbox air inlet
orifices. (See Drawing 122).

DISMANTLE THE BEVEL PINION (FORMING LAYSHAFT) (see Drawing 123, fig. 1)
(a) Hold the assembly in a vice. (Use clamps MR.3407, see Drawing 130, figs. 1 and 2).

(b) Remove bearing locknut (241). (Use spanner 1734-T, see Drawing 127, fig. 3). Grip the shaft
on flats at end. (Use spanner 1733-T, see Drawing 127, fig. 4).

(¢) Remove bearing (242) from shaft. (Use extractor 1750-T with collets 1753-T, see Drawing 37).
Remove thrust washer (243), top speed pinion (244), spacing washer (245), and synchromesh (246).

(d) Remove the second speed pinion (247). To do this, press down with a small thin screwdriver,
the locking plunger (248) which is visible in a spline of the front thrust washer (296). Turn
the thrust washer to bring its splines to coincide with those in the shaft. Remove the thrust
washer KFEPING THE PINION (247) IN POSITION ON THE SHAFT. Take out the locking plunger (248) and
its spring. AT THIS POINT ONLY remove the pinion (247), and afterwards, the washer (295).

NOTE. THIS ORDER OF DISMANTLING MUST BE RIGIDLY ADHERED TO because if the pinion is slid along
the shaft with the washer without removing the plunger, the latter, under pressure of its spring,
will jam between the two pinion bushes. IT WILL NOT THEN BE POSSIBLE TO REMOVE THE PINION FROM
THE SHAFT.

(e) Take out split pin and remove slotted ring nut (24¢) locking bearing. (Use spanner 1757-T,
see Drawing 128, fig. 6). Disengage bevel pin from bearing cage. (Take care not to disperse the
rollers). .

Extractor MR.3404

Screwdriver MR.3458
Elbow spanner 35

Extractor MR.3459

Brace spanner 12-14

Clamps MR.3407

Spenners 1733-T and 1734-T

Extractor 1750-T
Collets 1753-T

Spanner 1757-T

37
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(f) Remove screw (250) locking bearing locknut (251). Remove bearing lock nut (251). (Use
spanner 1734-T, see Drawing 127, fig. 3).

(g) Remove the bearing inner races from the bevel pinion shaft by means of a press. (Use
socket MR.3460, see Drawing 131, figs. 1 and 2).

DISMANTLE THE DIFFERENTIAL (see Drawing 133)
(a) Extract the tapered roller bearings. (Use extractor 1750-T with collets 1753-T, see

| Drawing 37).

(b) Cut the lociking wire of the assembly bolts and remove crown wheel from differential housing.
(¢) Remove planet wheels (252), satellite wheels (253), and spindle (254) from housing.

DISMANTLE MAINSHAFT PINION (see Drawing 124) (fig. 1)
(a) Hold the assembly on an old mainshaft gripped in a vice and remove successively the nuts
(255 and 256). (Use spanner 1732-T, see Drawing 127, fig. 1).

(b) Remove bearing (257). Do this in a press with the ram bearing on the front end of the
mainshaft and with two plates or a socket fork bearing behind outer race of bearing.

(c) Remove the rear bearing (258). Do this in a press with the ram bearing on the rear end of
the pinion spigot and the bearing resting on two steel plates, 7 mm. thick, fitted between pinion
and bearing.

DISMANTLE DIFFERENTIAL SHAFTS AND CAPS (see Drawing 133).

(a) Remove coupling flunge (212) from shaft.

(b) Remove shaft (259) from bearing (260) by means of a press.

(c) Remove bearing locknut (261). (Use spanner 1758-T, see Drawing 128, fig. 1). Take out
bearing (260) from cap (it is easily removed).

(d) Knock out oil seal (S.P.I. joint) from cap.

DISMANTLE THE OIL PUMP (see Drawing 123, fig. 2).
(a) Take off pump cover (263), speedometer cable socket (264), and take out drive pinion.

(b) Take out the pump impeller blade, remove speedometer drive worm circlip (266), and remove

Spanner 1734-T

Socket MR.3460

Extractor 1750-T
Collets 1753-T

Universal joint spanner 19

Spanner 1732-T

Universal joint spanner
with socket 26

Spanner 1758-T
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worm (267) by knocking out the spindle (268) from the pump body. Take out key (26%) from its

recess.

DISMANTLE THE SYNCHROMESH
(a) Wrap the synchromesh assembly in a cloth to prevent dispersal of balls and springs
dismantling.

when

(b) Disengage synchromesh hub by pressing out by hand.
DISMANTLE GEARBOX COVER (see Drawing 134).

(a) Take off outer selectur levers (270 and 271). Disengage inner levers (272 and 273) from

cover.
(b) Take off inner locking lever (274) and disengage outer lever (275) from cover (see Drawing 126)
(c) Remove the oil filler plug.

(d) Xnock out bushes (276) from inner lever (275). (Use a shouldered mandrel).

K¥nock out bushes (277) from cover. (Use a shouldered mandrel).

(e)

Remove front bearing (278) from intermediate shaft (see Drawing 124, fig. 2) by unscrewing
nut (279). (Use spanner 1731-T, see Drawing 127, fig. 2). Remove shaft (228) from bearing by
means of a press.

DISMANTLE REVERSE GEAR TRAIN (see Drawing 125)

(a) Remove metal from the nut punched into the two plnlon slots either with an awl or small
punch.

(b) Unscrew nut (280) with a hemmer and chisel. The nut must be replaced by a new one after
each dismantling.

(¢) Take out bearings (281 and 282) from the pinion (these are reddlly removed), and the distance
piece (283)
Remove differential nut covers. (see

Remove locking plates (284) of differential nuts.
Drawing 133, fig. 2). .

Remove gearbox casing from stand.

5

Box spanner 12

Flat spanner 12
Box speanner 21

small dia. 16
length 150

Mandrel,
large dia. 18,

small dia. 24
26, length 150

Mandrel,
large dia.

Spanner 1731-T

Brace spanner 12
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Clean the parts.

ASSEMBLING GEARBOX

IMPORTANT NOTE. IN CASES WHERE THE PINION BUSHES ARE WORN IT IS NECESSARY TO REPLACE THE
PINIONS. 1IT IS ESSENTIAL FOR THE BORE OF THE BUSHES TO BE EXACTLY CONCENTRIC WITH THE PINION
PITCH DIAMETER. THE MANUFACTURE OF THESE PARTS IS SUCH THAT THE BORE OF THE BUSHES IS NOT
CONCENTRIC WITH THE PINION PITCH DIAMETER. We give herewith a method to be strictly adhered to
when replacing bushes.

Set up the pinion to be rectified on a mandrel FITTING THE WORN BUSH. (In the case of

excessive ovulity the pinion cannot be rectified).

True up the outside diameter of the pinion.

Remove the mandrel and change the bushes.

Centre the pinion in lathe using the rectified portion as a basis for concentricity.
Use lathe tool to bore the bushes.

PREPARE INTERMEDIATE REVERSE GEAR TRAIN (see Drawing 125)
(a) Pit bearing (281) into pinion, using a press if necessary.

(b) Fit distance piece (283) and bearing (282).

(c¢) Screw up and lock nut (280). (Use spanner MR.3461, see Drawing 128, fig. 3).
Use a chisel or punch to force metal from the nut into the two slots in the pinion..

PREPARE MAINSHAFT PINION (see Drawing 124, fig. 1)
(a) Fit bearings (257 and 258) to pinion with the aid of a press.

(b) Fit oil retaining washers and then lock washers on spigot ends of pinion. Engage tongues of
lock washers into grooves and screw on nuts (255 and 256).

(¢) Mount the assembly on an old mainshalt and hold the latter in a vice in order to prevent
damage to the pinion teeth. Tighten nuts (255 and 256). (Use spanner 1732-T, see Drawing 127,
fig. 1). Turn back lockwasher tabs against flats of both nuts.

PREPARE THE INTERMEDIATE SHAFT (see Drawing 124, fig. 2)

Fit washer (286) to shaft. By means of a press fit bearing (278). Grip the shaft in a vice,
tighten nut (27¢) to a tension of 10 mkg. (72% foot pounds), and fit split pin. (Use
spanner 1731-T, see Drawing 127, fig. 2).

Spanner 1732-T

Spanner 1731-T



OPERATION 717 ' ‘ DISMANTLING AND ASSEMBLING GEARBOX

(]|

28

29

PREPARE SYNCHROMESH (see Drawing 135)
(a) Use modified synchromesh ring MR.3464 (fig. 4)

(b) Place springs (287) in position. Fit synchromesh hub (288) in tool MR.3464. Engage the
balls (289). Push the hub down until balls lock.

NOTE. TYE SYNCHROMESH HUB AND RING ARE WMARKED ACCORDING TO WMACHINING. THE MARKING SYMBOL—
IS STAMPED ON THE FACE NEAREST THE SELECTOR FORK GROOVE. WHEN RE-ASSEMSBLING THE MARKINGS MUST
COTNCIDE IN ORDER TO ENSURE CONCENTRICITY OF THE TWO PARTS AND CORRECTLY LOCATE THE SYNCHROMESH
CONES (THE TWO COWE ANGLES DIFFER).

(¢) Place the assembly as made ia paragraph 28(b) on synchromesh ring (290) previously oiled.
Keep the parts together, to prevent the Balls escaping, and slide the hub (288) right into the
ring (290).

PREPARE THE BEVEL PINION (see Drawing 123, fig. 1)
(a) Fit bearings (291 and 292) and cage (293). Proceed as follows:-
1. Fit to bevel pinion (294), the inner race "b" of roller bearing (£91) and then the
inner race of thrust bearing (292), by means of a press. '

2. Tighten bearing locknut (251) and lock the nut with screw (250). (Use spanner 1734-T,
see Drawing 127, fig. 3).

3. Hold the cage (293) in a vice. (Use clamps MR.3407, see Drawing 130). Tighten vice
moderately only to prevent distorting cage.

4. Hold the bevel pinion vertically, the pinion end at the top. Position half ring "a" of
thrust bearing (292). Stick in place with a little grease the rollers of bearing (291) to

the inner race "bY, and fit the outer race “c¢" over the rollers.

5. Introduce the assembly into cage (293). TFit the second half ring "d" of the thrust
bearing (292) and tighten nut (249). (Use spanner 1757-T, see Drawing 128, fig. 6). Fit
the split pin and FORCE THE HEAD WELL INTO THE HOLE IN THE CAGE S0 THAT IT DOES NOT STAND
ROUD. Open out ends of pin.

(b) FIT AND ADJUST SECOND SPEED IDLER PINION (see Drawing 123, fig. 1)
1. Fit second speed pilunion adjusting washer (295) on shaft (the grease grooves on the
pinion side). Fit second speed pinion (247) and the splined front thrust washer (2€8)
turning the latter so that it is locked by the shaft splines.

2. Use feeler gauges to measure the clearance between washer (295) and the pinion. The

clearance should be between 0.05 mm. and 0.15 mm. and is arrived at by using a washer (295)

Tool MR.3464

Spanner 1734-T
Flat spanner 7

Clamps MR.3407

3et of feeler gauges
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3.

(e) FIT

from the range sold by our Spare Parts Department.

After this adjustment remove the splined washer (296) and the second speed pinion (247).
Fit the locking plunger spring and refit the second speed pinion (247) after oiling. Fit
the locking plunger (248) in position.

Fit splined front thrust washer (296) on shaft and against locking plunger. Press down
the locking plunger with a small pin introduced in the hole in the tapered portion of the
second speed pinion. Bring the splined washer (296) over the groove in the shaft and
turn it so that the loocking plunger (248) locates in the wide slot of the washer.

THE SYNCHROMESH, TOP SPEED IDLER PINION, ADJUST THE LATTER (see Drawing 123, fig. 1).

Fit synchromesh, without first and reverse speed gear ring, on shaft and 1ocating against
the second speed pinion.

NOTE. The shaft (294) bears a symbol on the portion which carries the top speed idler
pinion (244). TFit the synchromesh so that the symbol = , marked on its face, lines up
with the marking on the shaft.

Fit the spacing washer (245) (greise grooves on pinion side) against shoulder on shaft and
located on the peg "e".

Fit top speed idler pinion (244) on shaft. Fit thrust washer (243) with grease grooves
against pinion.

For easy determination of the adjustment, use a tube equal in thickness to, and in place
of bearing (242).

Fit the tube on the shaft, screw on nut (241), and tighten to an approximate tension of
15 mkg. (108% foot pounds). (Use spanners 1734-T and 1733-T, see Drawing 127, figs. 3
and 4).

Use feeler gauges, weasure the clearance between washer (243) and the pinion. This
clearance must be between 0.20 mm. and 0.25 mm. From the range of spacing washers (245)
sold by our Spare Parts Department, choose one of the necessary thickness to provide for
the correct clearance between washer (243) and pinion (244).

After obtaining the correct adjustment, oil and finally fit the top speed idler

pinion (244). Fit thrust washer (243). Fit bearing (242) to shaft by means of a press
and a piece of tubing. (Assembling the bearing by knocking into position can cause the
spacing washer (245) to jump off the locating peg el

Pin 2.5 dia.

Tube 26 inside dia.,
25 long

Spanners 1734-T and
1733-T

Set of feeler gauges

Tube 26 inside dia.,,
100 long.
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8. THold the assembly in a vice using clamps MR.3407 (see Drawing 130), fit lockwasher on end
of shaft with tongue engage in shaft groove. Screw on nut (241) and tighten to a tension
of 15 mkg. (108% foot pounds). (Use spanners 1734-T and 1733-T, see Drawing 127, figs. &
and 4). TURN BACK ALL LOCKWASHER TABS against flats of nuts.

9. Remove the assembly from vice.

PREPARE THE DIFFERENTIAL (see Drawing 133) _

NOTE. As the differential housing, planet and satellite wheels are precision machined, these
parts can be fitted without the need of adjustment (tooth meshing or cleurance).

As it has not been possible to foresee the amount of wear in the assembly over a long period of
use, we have not been able to determine sizes of packing washers that might be needed to take up
any play that could possible occur.

(a) Hold the differential housing in a vice.
(b) 0il the satellite pinions and shaft (254).

(¢) Mount planet wheel (252) and two satellite wheels (253) in the housing, press in the
shaft (254), positioned so that the hole "f" lines up with the hole for locking screw (297).

(d) Turn the planel wheel by the shaft and make sure there are no high spots in the meshing. If
there is tightness, find which satellite wheel has no tooth clearance and replace it. Make sure
that the new wheel gives free rotation.

If the high spot remains it may be caused by the planet wheel. 1In this case try another planet
wheel.

(e) Mount the second planet wheel in the housing. Fit the crown wheel and tighten assembly bolts
to a temsion of 7.5 mkg. (54% foot pounds). Turn the planet wheel and if high spots are present
try another. '

(f) Lock the bolts assembling the crown wheel with iron wire fitted so as to prevent any chance of
loosening.

(g) Fit the taper roller bearings using a press. (Use mandrel MR.3463, see Drawing 133, fig. 3).
PREPARE DIFFERENTIAL BEARING CAPS AND SHAFTS (see Drawing 133)

(a) Fit the oil seal (262) in cap (211) by using a press. The leather rim of the oil seal faces
towards the inside of the cap.

(b) Use a press to fit bearing (260) on shaft (259).

Spanners 1734-T
and. 1733-T

Universal joint spanner 19

[Mandrel MR.3463
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(¢) Fit shaft with bearing assembled into cap (if necessary tap the end of the shaft with a
mallet to complete the fitting).

(d) Tighten bearing locknut (261). (Use spanner 1758-T, see Drawing 128, fig. 1). Lock the
nut (261) by using a chisel to punch some of the nut threads into the cap groove. ’

(e) Fit coupling flange (212) on shaft. Fit thrust washer (298) by centering in the recess in
Secure nut with a split pin.

PREPARE THE OIL PUMP (see Drawing 123, fig. 2).

so that front edge marked "AV" is located according to fig. 2).

(b) Fit pump cover with a paper gasket, coated with Hermetical, under. Tighten fixing bolts
fitted with spring washers under the heads.

(¢) Fit the speedometer drive worm (267) making sure that the key has not slipped out of the
shaft meanwhile. Fit circlip (266).

PREPARE THE GEARBOX COVER (see Drawing 134).
(a) Fit bronze bushes (277) in bore in cover. (Use a shouldered mandrel).

'(b) Fit bronze bushes (276) in bore of first and reverse speed selector fork lever (273).

- (Use a shouldered mandrel).

B
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(¢) 0il and fit levers (272 and 273). Provisionally fit the outer levers (271 and 270). (The
 position of these levers will be determined when the cover is fitted to the gearbox).

(d) Fit lever (275). Fit gear lock control lever (274), tighten the nut, turn back tabs of

| lockwasher (see Drawing 126).

(e) Provisionally screw in oil filler plug using a C. and A. washer under.
Place the gearbox casing on stand ¥R.3055-10 (see Drawing 121, fig. 1).

Fit cirelips (240) for retaining intermediate shaft bearings in box (see Drawing 122).

'Fit intermediate shaft rear bearing (239) in box. Tap the bearing outer race lightly, with a

the flange. Hold the flange in a vice and tighten nut to a tensiou of 20 mkg. (144 foot pounds).

(a) Place key (269) in shaft (288). 0il shaft and engage it in pump body. Fit the impeller (265)

Spanner 1758-T

Universal joint spanner
with extension 26

Box spanner 12

Mandrel,
small dia. 24, length 20
large dia. 26, length 130

lMandrel, ‘
small dia. 18 length 20
large dia. 18 length 130

Flat spanner 12

Stand MR.3053-10
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copper mallet, until bearing rests against the circlip (240).

FIT THE INTERMEDIATE REVERSE GEAR TRAIN (see Drawing 125)
(a) 0il the shaft (238).

(b) Offer up the reverse gear train in the box, position thrust washer (2%8) and hold it in place
with the gear train. '

(¢) Fit the shaft (236) and turn it by hand to engage it in the thrust washer (238). The shaft
has a chamfer at the end). Complete the fitting of the shaft by screwing in the plug (235).

(Use screwdriver WR.3458, see Drawing 128, fig. 2). PFit on the plug the double tabbed lockwasher.
Turn one tab against stop of gearbox. Screw on nut (234) and tighten. Turn back second
lockwasher tab against flat of nut.

FIT THE MAINSHAFT GEAR TRAIN (see Drawing 122).
(a) 0il the bearings.

(b) Offer up the assembly squarely with the gearbox bore and push in until it comes against the
stop. If necessary, use a mallet to drive the assembly into position.

FIT AND ADJUST THE POSITION OF THE BEVEL PINION (see Drawing 122)
NOTE. THE ADJUSTING OF THE BEVEL PINION POSITION IS OF VERY GREAT IMPORTANCE. By giving the
teeth correct meshing, silence and long service is assured.

(a) Etched on the bevel piﬁion face is a dimension (in millimetres) see Drawing 1369 fig. 3)
indicating the height of the bevel apex determined during machining. (The figure represents the
distance "h" between the differential centre line and the end face of the bevel pinion).

(b) Fit the layshaft assembly (as prepared according to paragraph 29) in the box. On each fixing
stud fit a retainer (232) and a thrust washer (231). Screw on and tighten nuts (230).

(c) Set up the apparatus 2040-T (see Drawing 136, fig. 1), establishing the dimension "h". Fit
shims, chosen from the range listed by our Spare Parts Department, between the cage (293) and the
box so that the measured dimension "h" is the same as that etched on the pinion. )
The adjustment must be made with the greatest precision, THE PART OF THE DIMENSION IN HUNDREDTHS
OF A MM. MUST BE RIGIDLY OBSERVED. This justifies the use of a clock gauge 3ET UP ON A FIXTURE
MOUNTED IN THE BORES OF THE DIFFERENTIAL BEARINGS. B

Do not measure from the flanges of the box as the machining tolerance here is several tenths of a
millimetre.

(d) After establishing the correct adjustment, remove the layshaft assembly from the box.

Screwdriver MR.3458
Elbow spanner 35

Brace spanner 17
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To ensure concentricity when assembled, the first and reverse speed gear ring and the synchromesh
are marked to indicate correct fitting. BOTH PARTS ARE CORRECTLY ASSEMBLED WHEN THE MARKINGS
COINCIDE. Having determined the positioning of the parts, use chalk to mark the teeth of both
items so they can be correctly mated on assembly. (On certain véhicles the parts are not marked).

(e) offer up the layshaft assembly, with shims (299) fitted on cage (293), in bore of box.
Introduce into the box, by way of the gearbox cover opening, the first and reverse speed gear
ring, and engage it on the synchromesh. The teeth must mesh correctly in the way already
determined and indicated by the chalk marks.

Complete the fitting of the layshaft assembly by tapping the end of the bevel pinion with a

mallet.

(f) On each fixing stud fit a retainer (232) and thrust washer (231). Tighten nuts (230) and
secure with split pins.

FIT THE INTERMEDIATE GEAR TRAIN (see Drawing 122)
(a) Engage the intermediate gear train (229) in the box, by inserting through cover opening, and
hold in line for fitting shaft.

(b) Fit shaft (228) (prepared according to paragraph 27) through front end of box and in gear
train (229). Use a mallet to tap the front end until front bearing rests against cirelip (240).

(c) Hold the front nut (27¢). (Use spanner 1731-T, see Drawing 127, fig. 2). Tighten rear
nut (226) and secure with split pin.

FIT THE DIFFERENTIAL, ADJUST TOOTH CLEARANCE (see Drawing 136, fig. 2 and Drawing 133)

(a) Read on the face of the pinion the dimension., expressed in hundredths of a millimetre,
indicating the bevel pinion and crown wheel tooth clearance to be realised by adjustment (see
fig. 3).

(v) Offer up the differential in housings in box with bearings fitted with outer races. Place
bearing loclknuts (300) on threads of bores in gearbox and against bearing outer races. Make
sure that the threads are correctly engaged and that the locating dowels are fitted properly in
the box. Coat the flange faces of the box and cover with Hermetical. Fit the differential box.
Fit a spring washer on each stud, screw on nuts but do not tighten.

(¢) Mount a clock gauge. (Use clock gauge braucket 2041-T. see Drawing 136, fig. 2).
(d) Tighten the two bearing locknuts (300). (Use spanner 1751-T, see Drawing 138). Unscrew

nuts a quarter of a turn, and then screw up the one which will give the tooth clearance figure
etched on the bevel pinion face. The clearance is measured by the clock gauge on the outside

diameter of the crown wheel and tangentically to the flank of a tooth. Make four readings,

Universal joint spanner
with extension 17

Spanner 1731-T
Elbow spanner 42

Universal joint spanner 17

Clock gauge bracket 2041-T

Spanner 1751-T
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-the outer circumference of the nut). (Use spanner 1751-T, see Drawing 138).
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spaced at approximately 90°, and take the average of the four. The difference between any two
readings must not exceed 0.1 mm. Remove the clock gauge bracket.

(e) The Timken bearings must be fitted with slight clearance. Without altering the adjustment,
screw up the second nut (300) and then unscrew one notech (equivalent to approximately 5 mm. on

(f) Finally tighten nuts of differential box.

(g) On the differential box, coat the lock plate (284) and closing plate (301) seating faces

with Hermetical. TFit paper gaskets, and also coat the seating faces of the plates with
Hermetical. Fit the lock plates by positioning the locking peg in one of the bearing locknut
(300) castellations. Fit the closing plate (301). Coat the threads of the fixing screws with
Hermetical and tighten screws after fitting spring washers under heads (see Drawings 122 and 133).

FIT THE DIFFERENTIAL SHAFTS (see Drawing 133)
(a) Coat the flanges of the differential shaft bearing caps and the corresponding flanges on the
box with Hermetical. Fit paper gaskets to the caps.

(b) ®ngage differential shafts in planet wheels, fit spring washers under heads of bearing cap
fixing bolts, and tighten.

Coat the outer circumference of the intermediate shaft plug (225) with Hermetical and fit in
place in box (see Drawing 122). (Use mandrel MR.3428, see Drawing 127, fig. 5).

FIT AND ADJUST SELECTOR FORKS. ADJUST POSITION OF SYNCHROMESH (see Drawing 126)

NOTE. Some gearboxes have been built with locking rods (220), having an adjusting screw at one
end. This screw is inteunded for adjusting the length of the rod to obtain positive locking of
the forks.

At present the locking rods are of a fixed length and have no adjusting screw.

(a) If the locking rod has an adjusting screw, engage the rod in its bore in the gearbox and push
right in until the head of the adjusting screw bears against the gearbox wall. By operating
the adjusting screw obtain a sufficient length of rod to give a dimension at "i" of 16.5 mm.
plus or minus 0.5 mm. (see Drawing 126) between the flange of the box and the end of the rod.
After adjusting tighten locknut of screw.

(b) If the locking rod has no adjusting screw, oil the rod and fit into gearbox so that the
front end of the rod "k" is flush with face "j" of the gearbox flange.

(¢) Fit ball (218) in position by inserting it by way of the bore for the second and top speed

selector fori shaft (222).

Spanner 1751-T

Universal joint spanner 17

Universal joint spanner 12

Universal joint spanner:lz

lfandrel MR.3428

Flat spanner 10
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(d) Fit the first and reverse speed selector fork (202) in the groove of the first and reverse
speed gear ring carried by the synchromesh. Fit the second and top speed selector fork (303) in
groove of the synchromesh. (The first and reverse speed gear ring and the synchromesh having
previously been placed in the neutral position). '

(e) 0il the second and top speed selector fork shaft (222). Fit the shaft into its boring in the
gearbox and force into place by fitting the short distance piece (304) (see Drawing 126 for
location). Engage the shaft in the selector fork (303) and then in the long distance piece (305)
positioning the latter as indicated on Drawing 126.

(f) Fit the locking split pin (219) in the locking rod and open out ends. (The split pin is
fitted to locking rods having no adjusting screw).

(g) Fit the locking plunger (224) in position, using a little grease to hold it, by pushing it
in with a 6 mm. diameter rod. )

(h) Fit ball (217) in place, using a little grease to hold it, by pushing it in with a 6 mm.
diameter rod.

(i) 0il the first and reverse speed selector fork shaft (223) and fit in gearbox. Force shaft
into place by fitting the long distance piece (308) (see Drawing 126 for location). Engage the
shaft into selector fork (302) and then in the short distance piece (307) positioning the latter
as indicated on Drawing 126.

(j) Fit ball (216) and its spring. Fit plate retaining the spring, tighten fixing bolt with a
spring washer fitted under head.

(k) Tighten the pointed screw (221) fixing first and reverse speed selector fork (302). Lock the
screw with wire SO AS TO PREVENT IT SLACKENING. Make sure that the wire does not foul BETWEEN
THE SELECTOR FORK AND THE DISTANCE PIECES.

(1) Adjust the position of the synchromesh.

NOTE. The synchromesh has approximately 4 mm. clearance from the cones of the second and top
speed pinions. This is necessary to prevent any possibility of friction between the cones when
gears are in the neutral position.

On the other hand, it is necessary to position the synchromesh at the mean point of its travel.
Position the synchromesh according to the following operation (see Drawing 137).

(m) Free the selector fork adjusting screw (221) and place the gear locking rod in the neutral
position.

Rod 6 mm. diameter

Rod 6 mm. diameter

Box spanner 12

Flat spanner 10

Flat spanner 10
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By means of selector fork (303) slide the synchromesh towards the top spsed pinion (244).
Using a caliper gauge, measure the distance "1" between the front face of the gearbox ("m") and
the front inner wall of the throat of the selector, at "n" (see fig. 1). Say for example

1" = 84 mm. ‘ ' E

Next, again by means of the selector fork (303) slide the synchromesh towards the second speed
pinion (247). N

Take a fresh dimension "p" between points "m" and "n", and say, for example, "p" = 88 mm.

The average of the two measurements is "1" + “p" divided by 2, say from the preceding examples
84 - 88 divided by 2 = 86 mm. This figure represents the distance from the front face of the
box "m" to the front inner wall of the throat of the selector fork "n" when the synchromesh is
at the mid-point of its travel.

Alter the position of the synchromesh, by turning the selector fork adjusting screw (one complete
turn of the screw moves the synchromesh approximately 0.7 mm.), so as to obtain a dimension
between points "m" and "n", measured with a caliper gauge, equivalent to 1 s p divided by 2 as
in the preceding example, 86 mm.

(n) Engage successively top s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>