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INTRODUCTION

This Manual bas bees prapared to provide the wrvice oparator with the necessary infarmatian for the maintetiancs
and mpair of these velnckes, The BManusl serves oot ooly 45 4 ready-reierence hook For sanvics supendsion, bul akso
covers llems of proceduss for the guidanes of both the fully qualifel aml the 1:51;¢1pulenmd meshanic,

The Folkwing notes will simplify ralerence o the information the Mahual contains,
L arcangemwend. The complate vehicls is broken down into Sectlons, each Soctinn having a lcker reference.

Mumbering of pages aod Mustratioss. The pages and dluwstrations are oumbared consceutively within each Sectlon,
and the Section title and 1ztter, iz addition to aach page outnber, are shown on cach page.

-

Sarvite deoly. Proper tools contributs lacgely Lo cliictsat, economic, id profitable reper. Refsrances have therefors

been mads Po sach tools throughaul the Manual,

2 G WIS W15 Tmue 2. 8395
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GENERAL DATA

. PETROL ENGINE

B Type .
Number of n;l'lmdm
Bore ..

Etrﬂ]ﬂ:

Compraelon ntln

Firmg ocder .

Meximumn Horgue

Ovenize bore: Firt

Seczymd
Third
Max,

Craakahaft
Jaurnsl diameter
Crankpio dlamieter .. .
Understzet {journals and mnkplm]l
ﬂmcmrd
Third
Max,

End-fioat (lakem oo thrust vashers al otre maio beariog)

Main heariings
Mumbear
Type ..
Leogth: Froot .md mm
Rear -
Running l:lﬂnn-a: ..
Vnderezea for repronnd purnala

Commercling rnds
Lenpth {oentres)

Bip-and beamiggs
Ty ‘e .
Length ..

Inner deamietar |
Runding -E-I-HI'H.I:IDI: .- .-
Undersizes for regrownd ﬁ-a.uk;um ..

Fistanu
Material ..
Cloarsoca st bouom al‘ s-lurl:
Vidth of gracys: C-nmprmm.un
Qi control

Plstad riopgs
Mumber . .
Width: fﬂ-mpr:aﬂnn .-
il coptrol .
ap {iticd): Compression
CHL comeral
G4 Wi JI5 Iooe 5 A6

TNA and 12NBE

4,

¥115% in. (794 mm.}.
4-37% in. (1101} mm).
I3 e, 0o, (U599 ce b
&R L.

T34 2.

116 1b. it mt 1,800 rp.m.
010 im. 254 mm.).
02 i, {508 mm.).
030 in. {752 mm_].
040 in. (1016 mm.).

AT Lo 24T g, (S35 to 62-97F om.).
AWM g 30005 jeo (FO-B bo RDE13 mm ).
HO i, {35 sk

R T I s T

030 in {742 mo ),

140 i {1015 moL).

002 to 003 in. {051 to 076 mm.).

3

Steek-backed white matal.

1§ i (444 mm.).

2 in. {508 mm.).

D01 to 0025 in. (025 o 46F o}
Ses vnder "Crankshsfi’.

£-1830 1o 1875 o §207-B48 to 207953 me-.)
)08 vo 32 in, {203 to 305 mm.).

Soeel-hacked whits aetal,

L2326 ta 1236 1. (I1-140 to 21-384 mm. ).
2001 to 2002 . (50-E23 to KrEN mm. ).
005 to 002 . (127 Lo 05302 mm ).
Ser under *Crualoboft'.

Aluminium allay.

08 ta -0L4 ip. {620 to I35 mm.).
0557 ta 96T in. (244 0 2-456 mm.).
1505 to 1905 0. (4-213 10 4838 mm. )
Sz under 'ENGIEVE'.

¥ compression (1 plaib, 2 taper), 1 oil conteol.
¥ . (238 mim.)

4 in. (476 mm ).

009 to 014 in (2226 o -3556 dot ),

D08 to 012 in. (A032 1o AT Mok

CGenmal Tt ]



GENERAL DATA—conrinued

Groedgens pint
Ty ..
Fiv in pincn
Diarnater
Leogth ..

Valvea
Poaikoo ..
DHameter : Head: Inlet
Stem: Inlet and axhpust ..
Stemn to gubde clearence: Inlet
Exbayat
Vulve wr picher clearance
Bent sogh

Valys grbles
Lengih - Tnlet
Exhaust .-
Fitted height above hepd '
Diameter;: Culaide: Inlst and :Ihlual
[omide: Jolat
Exhanat .,

Valve springs
Frea leogth
Fitsd length .,
Prapiure: Valve clnnd
Wire dinmeter .
Cor dinmeter ..

Tappesy
Ty

Rockers
Bushesr—inside dimmetér I{m.ﬂud io pnmi-:m]-
Hora of arm

o are<ha i
Fournoal diameter; Fooot
Centre
End-Boat (taken on thrust plats at Eranl end)

Caupshalt bearings
Mupber
Type ..
Inter diamteisr {rﬂmad in pnatu:ln{ll qul.
Ceolrs
Renr .,
Bunning cleatanoe

Yalre theiog
Chalo patch and oumber of pitchex ..
Walve o rother clearancs timing check
Inlst valve: Opede . : ..
Cloces o
Exbawst valve: Opana _ .
Clogey .

Gl g 2

Clamped.

000 ine £O02S mm) clsarance to 4003 Lp. {-00FG
mi.} intesferenee,

A48 to BTN I (23422 to 22-T1F mm.) clearnoes.

2-75% im. (6985 mm.).

Crvethead, pusherod-Gperated.

=340 in. (F-%M mm.).

1800 to 1605 in. (4044 to 40757 mn. ),
1415 ter 1420 in. {35941 to 36068 mum ).
234] to 342 in. (§-68 to 369 mm.).
0155 10 00235 in (3% to 064 mm.).
0105 po 60205 in. (D2 o 052 mm.).
412 in, (30 mm.).

45%,

7 in. (371 mm.).

24 in. {71434 mm.).

# to fin. (T35 w0 1% mm).

5635 bo <5640 4. (14352 to 1432 mm
S48 1o -3443 in. (573 to &TS mm).
3437 to 3438 in (2720 to §-711 mm.).

14§ in. (47-288 mm.}.

1-526 in. {3875 mm.}.

66 to T2 ib, (2994 to 3266 kg.].

184 in. (467 pud.}

E-IZ5 ta 1-140 dn, 28-575 to 29356 puw. ).

Cylindrical.

B35 ko -&E25 in, (2651 to 2064 mou)
Q09 to PLO in. (2308 to 23-114 mm )

LTRETS to [-7HS2S {n. (5434 to 45446 mm.).
174275 1o L-7992%5 io. (4418 to 44431 mum. )
162275 to 1-62325% in, (41-217 o 41-236 o)
3 1o 006 in, (U786 0 153 mmh

1

Steelbeeked white metal,

i-TZS 1o 79075 o (45472 1o 45-485 mm- ),
175025 to LTS5 in. {94456 to d44-469 mot.).
162425 to 1-62475 o, (41-256 o 41268 mm.),
L0t ta 002 i, (425 to -O5E mm.b.

375 im, (9-525 ey 2.
Q21 in. (-533 mm ).

# RTDL

45° & BD.C

40° BB 0.C.

la" ATD.C,

Li4 MINGE ML L= 5, 6536



OENERAL DATA —vcontinuwed

Enghve [wbrication sysiens
System. .,
Pump type . . - s
Externa] Rlter . .n La FE in
il pressure: Idbng ..
Tommalk rurming
Erlease valve spring: Free lengph
Gperating prasaure

DIESEL ENGINE

§Type

Muamber -n-f :}lmd.m
Rare

Sroke .
Copacity .
Compreaion m.tl.n
Firing order
Manmum torgus

[dling speed

Meximum governed [ight i apm:i

Maximum govermed spead under Toad .

Chversizs bore: First .
Second

@ Third [max. on :a.rl]r I:Imnrt.d]- EI‘lE'lI'IH]
Fourth [max. on tater (oon-linered} angines] |,

Cymolashnit
Juumal Jdrameder
Crankpin dizmeter -
Undersizes (joumils and mnb:pm}l FII'IL ..
Zacond
Max. ..

End-ficet (taken on thrut washers at canlos mmu.burmg]

Marin brarimps
Mumber
Lengih: Front anui ::entra
Rear .
Runting <bearance
Undessizes for reground ju‘l.l.l'll!].ﬂ

Conoerting rods
Lengih [canlres)
Hdewkaranws .

Small-end bual [jrper dmmmr. rca.med i pnsntmlﬂ

Big=etud benringn
Length ..
[once dipheisr |
Eunming c:[-:a.ra.nu: )
Undersizes for reground cra.nl:pm

G4 MIWCH MIF. laund. 3126

Prazaure,

Eximice motor.

Full-Bow Tecalemit or Purefator.

15 Ib.fzq. in. (§-35 kg.fom.m.

5 ib.f=g. in. (35 kg fooe ).

Jin, £762 mon )

0w 55 b=y i (3052 to 3BT kg fom, V),

20U A and 2IUC i
4,
F- 2485 to 3250 in. (B2-337 to 82-575 mm.).
40 in (-6 mm.).
1327 oo, i 2178 ¢,
H:l
B34
B% Ib. ft. at 2800 r.p.on.
&0 roporn. {503 rp.m. with puop Type
EPA 324B0504).
300 rpm
354 rpam
DI0in. (25 mm )
4520 io, (508 mm.},
<0 i, {762 mm.}.
e Lo, (14906 o

24730 o 24THS in. (6241 [o 6295 mnL),
22430 b 224ARS in, (57099 to 57112 mm
G0 in. (254 ttm. ),

ApAY if. (508 mm. ).

D30 ia. 762 mm. ),

0} dn, {1016 mm.},

Q02 vy %03 in. (O5F to D79 mom.h.

3

1625 in. (41275 mm.).

1.575 in. (47625 mm.).

002 1o 0035 in. (051 to 089 mem.).
Bre tnder “Craakshndt,

T-99% o 5000 in. (20317 to 2323 oo ).
008 to 012 in. (203 to -305 mm.).
11255 wa 11260 i (28-58E 1o 25600 oo, b

95 to 005 fo. (25-271 to 25-527 mm.).
2-2515 in. {57138 mum.}

002 g 035 jo. (051 to 08% mm.).

See under “Craokahalt'.

{reneral Dl 3



GENERAL DATA —continued

Phrtons
I aterial an
Clearages at bottom 1:-!' ahrt
Width of grosawe: Ficst l:n-mprm:un

Second and third cmﬂprmbl:rn -

Cxl oo ol
vemipes
Pixton rings
Mumbar e “n .- . ‘-

Width: Compressisn . s .
Oil cootral .. . .
Gap (compression and oil control) .

Cradgeon ploa
Type .. ‘a . . . .a
Fit: Io piabon ..,

In connecting rod. .
[Mameier
Lzogth .

Yalves
Pasitkon .. e aa . . -
Lirt - . - . .
Diamcter: H-::nd lul:t
Stcm: Inlet and cxhaust .
Stem to puide cleacnoes : Inked
Bxhoust
Yalve to rocker clearmaee .. .
Beat anple, mled and cahauat .. - e
Beat face widih: Intel .. .- .- .-
Exhaua .. . e

Yalre paides
Leogth: Tnket
Bihiust '
Firted boight above lwad .,
Crsmeter : Jutaide; Tnlet aml :nhﬂ.usl

Ioside:  Inlet I_'ma.mad.m pur.lhm}
Bxhaust .
Yalve priogp
Free Tengih: [ater
Oiutes
Fiited length: Inner .. .
Pressura: Yalve cloasd: [nner ‘a 4
Quler o .
YWoiking coila: Iomer .. . - -
Outer . va . .
Ywite dlaweder Inper .- . . .
Chiter .,
Core diamettr [noer | . .. .. .
Taeer . . _n [ Y
il Dark 4

F+

Alumisivm alloy.

D 4o D045 in 102 Lo -1 LT tm.).
975 10 D935 in. (2477 bo 2-552 ).
%65 to 0918 o, (2450 o 241 mom)
-!EBS ta +139% in. (4753 to 4-B13 mar )
Sea under *‘ENGINE'.

A compresdon {1 chrome-faced, 2 parallal, internally

steppeil}, 2 oil cuntrol.
908 to 0938 in. (2337 to 2-363 mol).

L8365 to 1575 in. (4757 Lo 4763 mm.
000 o D014 i, (-228 1o A% mm).

Floating, locatsd in piston by circlips.

D003 in, {008 mm. ) chedrancs 60 0005 i (043 oue.) p

[niedercme,
-DD0F to 0033 i, (013 1o 033 o}k
1-1247 to 11250 in, (28-567 to 28-575 mm.).
2-162 to 2772 i, {1155 to THD? mm. )

Orwvechead and push-rod-operated.

33 . {90 mnt ),

1505 te B&L0 o, (40-T7 to 40050 )
1-3Z15 to [-3265 o (33-5646 10 33593 mm. )
ALETH to -3422% in. {5-680 10 B-693 mm.).
0045 to 0025 in. (038 o 064 me).
001 to 002 in. {25 to 03] mm.).

2 i (<305 mm.) cold,

45

-T95 4 0025 i, (4953 1963 mm.).

994 0025 i (305 4043 mm L

2-341 i (5437 ot ).

2-5 i (635 o)

134 to T30 in. (1864 o 1905 mm )
S635 1o -5640 . (14313 Lo 14326 mm.).
AR b 3447 i £B-73D 1o B0dS MLk
<3433 to I8 in (B720 to 5733 mm. L

2187 i, (55-55 mt.).

2-5 im (A3-5 tun)

[5ip. (321 mm.}.

=103 i, (4126 mm ],

23 to 28 1b, [10-43 to 11-34 kg
565 bo 605 Ib, {2563 to 27-M kg,
%,

=t

-164 in. {20 L L

-1 56 in. {197 mm.).

T8 b -TES i (1905 1o 1943 M)
1125 teo 1+[40 im, {26-55 to 2896 sk

O MINGY MUY b 4,

L1 P

Pl



SGENERAL DATA—continued

Tapp=ta
Type
Eockery
Buthes—inaide dismeter {reamed io position)
Bore of army .. ..
Camsbaft
Journal dlamieter: Front
Centre
Rear -
End-floet (teker an thrust plate gf Er-:mt cu-:l]
Camshaft hearinga
omber
Type ..
Innee diimister {rl:ﬂmtti in pmlthn} ant
Ceoil e
Rear ..

Running cicaranca

Yilve and Infection timing
Chein pitch and number of pitches .

¥alve to rocker chearance for timing check
Inket walve: Cpena
Cloaea
Exhaust vafve: Opens
Closes ..
Static rpection liming

[njectlon pusip choin wheel beaHag Lser
Iassds diameler {Anislod in podition)
Cleara s

Eaglos Jnbricaton syabem
Syatem .. - .-

Fomp bype .. a
FPump rotor end foat
Pump rotor lobe clearaocs
External Glkce
Oil peesurs: Idling ..
Mormal mn.mng
Release valve apring: Fres langlth
Operating pre3swse
IGNITIOM

D ritntar

Type ..
Eotadon
Cap -

Dwell angles

Coil type ..

Static ignilion tumng .
Smroboscopic igadtion tming . .

Sparking plug '-'.'I"F‘“

GCap .

COOLING SYSTEM
Cirpauka rlon

Therruostat opening temperamre
Fan belt Lype

FUEE SYSTEM
Petrol sl
Foel dellvery
Adr cleaner .
Od MUNCE MLE s G 18T:

Cyladrical,

H1L5 te -B125 in, (20-61 Lo 2064 o).
505 to -9 to. {2309 to 23 L1 oean}

1-TBETS vo 1-TRY2S jn. (4543 co 4545 mm.),
174875 to 1-74%25 in, (442 to 4443 mm.}
162275 1o 162325 in, (4122 to 4123 mm.}.
493 ta -006 o, (477 to 15 mm )

LR

Ltealabacked white neeial.

L7905 b E790TS in. (45-47 to 45-48 oo,
ETER2S b BTR0TS bt (4d4-46 o 4447 o).
162415 to 162475 in, {d1-36 Lo 4127 mm.).
0L to 07 o, (O3 to 05 mm.).

375 im, (%53 mm.); %1,

D21 i {53 mad.

i BT.DLC,

o A DG, [ With X in, 53 mmo)

&0* LHDC | value o vacker clegrance.

5 AT,

28" BT.C.C. (26° B.T.D.C. with pump Type
DPA_FRA050AY.

[75025 ta L5075 in. (4446 to 4447 ovm ).
00l ta 002 in. {03 ta 0% om.h

Presaure.

Eccentric fotor,

S Section AaJl.

Ses Secthon A (T,

FulHicw Tecabemit,

15 o faq, in. {6055 kg fom. 9.

45 to 50 ib e, ine (34064 o 3513 kg fom
3 in. (T2 I,

50 to 55 1b Jfoq. in. (352 1o 387 kg fon")

2504

Cleckwiis, looking oo drive eod.
O1d ta D16 in. {-15 to 40 mm.)
3T-h17,

HALL

& BT.DC,

g* B T.D.C, gt 500 r.p.m.
Champion XMNB.

O b 2% 0in. 6] [o 56 mmL}

Pump and themmostat (pressucioed]).

. PStanped oo thermosiat. i

Weilpe.

3., edevtoie pump, Typs BB
ol bath type.

el Dala



GENERAL DATA—conrfinued

Carburetter Lype ‘e . . . . oo Zeoith 825N downdrauphit.
Carbureiter prtongs
Choke tube .. .- . .- .- . .o 16 mum.
Main gt ‘- . - - s .- .o s
Bypess et .. . . . . .- S 8
Slow-runsing jot .. . Ve . e .. B0/50.
Progression jet . . . . . S L
Fump jet .. o o o o P 1
Full throttbe bleed . o . o - . =
MNerd|e 32aling .. .. s .. o .o 2-15 mm
Thicac] modicls
Lift pamp .- .- .- . . .- .. B ehectrc (Yype 8 ot ALC fmechanical (Type Lk
[njection puop - - .- .- . .. CAN. Type DFAJIANI0A or BPAJ243030A.
Roler wo roller dimension | .o - <o 15BEjn. (5049 mm}.
Govermor link lenglb
DPAIZ4ITE0A . . . o . <o AORTH039in (5340 mm ).
DPA 32450504 . . . o .- .. 2ETE09 o (92-5 41 mm, )
Injectars. " -- .- . Ve .- . AV
Mozzke e .. .- ‘a .. . .- .. Pintaux BDM_12.5PC 6200,
Mozde hoddsp type . .. - .- .- .. BKB.35.5513 or PKB.33.5.5]89.
Mote valve lift .. .. - - .- o TR -5 om
Openiing [redture . .- - . .- .. 130 almospheres* .
b it hlter .- .. .. .. .. .. .. EAV. bowl-less,
Type - .- .. .. - .. ‘. .. F35836021,
CLUTCEH
Frotral angles
Maks .. . V- o - .- .- . Daeg & Beck.
Type .. e .. .. - .- .. - Single dry place.
Dutside diamaler - .. - .- .. .. 9in (22-8 ¢
Total Mdetbonal area .. - - .. .- .. G5B sq. i (424-3 o,
Thickness of Mcetion linding .. - - .. L0 (-3%1 cm )
PFedepae beasing .. - .. .- .. PBall race.
Mumber of thrat sprioge .. o .- .
Tdentification coloarm off thedat upnug: o . .. Yellow and lighi green,
Tedal axial spring preasws . . ve BRI we 1,303 Th. (531 to 5392 kg
Thruat plale travel to fully neleassd pm-ll.lm . vo L T 0. (10ST 1o b-19d o).
Dieacd eogime
Type .. - . e “ .. o o Sipgke dry plate
Cutside dinmeber . e - . o o Iim, {259 o)
Tatal frictional area ., e - o - . TH e, m. (32 e P
Thickeess of friction Loing .. - o - oo 1N in, 381 o).
Mumber of thrust apripgs . e . - 1L
Identification solawrg of (hrust EIPI'IHEE- - - .. Light green.
Toml auel sprlog pressum .. . . v 1,260ty L3ED b, (572 wo 616 kg )
Thrust plate travel Lo Fully released pm-mn-n . vo =ED e oM L (1727 to L-3T om).
MAMN CEARBOX
Ratins
Top .. .- . . .- . .- N
Seoond .. . o - o o . v B35
Fiest . .- - .- .- .- - .. 445
Reverss . .- . .- .- - .- - FIG6E

* Add 5 sitaphere Lo the opdang preasie whsen st liog new injeciocs oc afber Bitiog new Spriogd, (0 BWee Bor 3ei5ling. of the cumprinesnts,

tTeawrd] Dath § G BI1HGA ML5, Taes & 18TS



GENERAL DATA —continued

Bearing dimensions
Mulushaft rear ball bearng ..
First motiop shalt ball beering
Matichaf? spdgot needle rollers
Coanijey ..
Dimepg(oos

Masiuhaft ssoond spm gear oedl rollors

Quantity
Difvinmons ..
Madnishaft third gpeed g:ur pesdla rnl!ler:
Cuknfity ‘.
Frmeasions . '
Layabeft pesdls rollers, frr;mt and rta.r
Cantity . :
Dimenglans

TRANSFEN GEARBONY
Fatioa
High
Law " -
Balf braring d;m:nmnns
Froot driva thatt
Prac drive shalt

Inteetnediate sheft medis rollers
Twpe . ..

Spesdopiater pinion r-ui-::l
B 56— 16, T00—IK, BG0~—15 ::.rn:s ..
& 00— L6 {yqen . .

FROPELLER SHAFTS

Fype o
Maba and type nt’_|mrm-

EEAR AXLE
Typa
Mumber of gear tes b

STEERING
Type . .
Steering pear ratio .
Diameter of stmmg-whul
Tuming gircle
Tot=io .
Caslor angla
Camber ahgle .
King pin incination

FRONT AXLE
Typn
Katig ..
Mimber of pear m:u:
Gl MIGd MI% fawme 4, 5536

3 inoxif In.x fin.
4% mm, 100 mm % 25 mm.

9.
5 mm. = & ma,

J
A%E mm. ¥ 35 mm

3z,
208 mm.» 3-5 men,

66 (33 cach bearing).

IE mm.x3 mm.

10 (rear-whessl-driva ooly).
2412 (Four-whesk-drive],

T2 mm w30 mur e 10 g, (2 aff).

(Fromt} 3§ in. = 13 in s dn.
(Reat) 72 mm. = 30 mm. = 19 mo

Capad.

517.
5/18.

Tuhular,
Hardy Sploer mesdle roller.

Hypojd gear drive, three-guarter-ficaling,

5125 ; |
24

Cacn and [ever.

IT:L

173 in_ {45-B(% o)

43 [k {1219 m.) approx.
& i (2458 mm)

L4
84"

Hypaoid grar doive, fully Boating.
21251,
Bl

1y Statie unladen,

Ce=nmrn] Thate T



GENWNERAL DATA —confinued

ROrAR SPRINGH ANTH DAMPERS Fronr Rear (G4M1%) Rear (G4M15)
Road springs* - : -

Numbwr af i _ |
TI:linkn;;:nme & in. (475 mm. ) } in. {5-35 mm.) 3 n. f6-35 mm.)
Widch of legves .. 24 in. (635 mam ) 24 in- {5715 mm.) 23 in- [57-15 tim.]
Cambar fto Mo 1 laaf) Laden . {2063 mm) | 0t (00 o) 0 g (00 .}
Lenpth bedween eye centrea [lad.nn} 36 fo. {492 m.) 44 io. (122 m} 4% ig, (122 m.}
Load 759 i (344 ki) 1,E20 (b, (508 kg | 0,344 Ib. (610 kg)
Diefiection 1B in. (9560 mem.) | 49250, (12496 o} | 4 in, (1016 mo.)
Spring dempecy Teleeipis Lever 1ypo

Oy Lader podels an sighn-Deaf feeud apring i Giled, baviog 2 bead of 900 b, 4435 kg.} and g deflertion of 3-T6 io (HE mm.].
L

emaining Uinmeomio e o [bered.

BRABES

Make .-

Foot brake

Hand brake

Drom dimmeter: (G4 Mlﬂ}
(G4 MI5)

Totel lning area: (G4 MED)

(G4 M5

ELECTRICAL SYSTEM

Petrol modehi
Battery: Make ..
Wiring
Staxter motor .

Thynamao. .
Control box

Dicssl mulcls
Dymamao. |
Starter mator ..

Type .

Lock t-nrque [teru:mal mlmg: G, ﬁm'ent L] ) a.mpa 1.,

Torqua {ierminal voltage -8, carment 370 amps.)
Heter plugs : . .

Heater plug relstance
Trpe .
i Peirol and dicss] ordels
Alternetor
Coptral unit .
Field izofating relay
Wagting Jamp cootrolb woit

WHFELS AND TYRES
T henls
Whes] aut tarque fgurs
Bitn
Standard
Alvernative
Tyze sizea and presyuro
Creperal Dab B

Girling,

Hydeanlic.

iechanical, on rear wheels,
1 in. {254 cm.

LL oL (279 cmah,

133 ag, io. {556 ).
L2568 B, in. 01220 cm.3).

Lucas §2-volk,
Simgle-pole, pos
Tucar Ii4iEC.
Lwcas Cd),

Lucas.

iuve {4+ earth returo,

Luxas,

04, C0-1, C42, or Caf, PY-6.

Luchs.

MA5G, 12-volt (solznoid-oporated).

125 b K H499 ke m.

[55 1 i (214 kg, ma) &t 1,950 1.p.m.,

Lodes D5, 1'2Y (formtesly DD2f3) or Champion
AGA

Torhge.

12R4-3.

Lz FLAC
Lucs 4TH.
Lucas #RA,
Lucax 3AW i

vemilated dis.
100 Ib. fr. (138 kg mk

Sy L,
500 15,
Sextad.

Gl BLYERE ML, L=t 4. BRIE



GEMNMERAL DATA —=roniinued

NOTE —~The lollowing pressures ave for sormsl road and CI-OMERT Y ot oo,

D016 tyres
G [ & tyrca
1) aod T-50-—16 tyres

B30 and 9-00—t 5 tyres (Front and Rear}

NOTE,~The fallowing pressares sre mad whes loads

600 and 6-30—16 1yes
00— 16 tyres
TH—18 [yreg

B30 and 9400—15 tyves (Front aud Bear)

' PRINCIPAL DIMENSIONS
Length averall: (G4 M)
(L] Mlﬂ
Widih overel -
Height overall {unlm:l:n}
Sround lesrano:.

CAPACITIES

Chcacl aump {including Gilar}
Frird sump (incloding falter)
Filter capecity .. .-
Covlog system {-:n;ludmg h:u.t:r}
Meln peathex |, ‘.
Transer gearkox |
Front male . .
Front bub a.mi swlwt hnuung .
Rear wxle .. . .-
Steatlogbor

3 Foal @ank |
ALr cleaner

TORQUE WHENCH SETTINGS
Ferod snodels
Cylinder ha] aucs
Hgend bolts ..
Main hearing oute
Flywhes bolts . .
Gudgeon pin da.mp I:u:ﬂu
Diiege] modeln
Crlinder head nuta .,
Big-end and Dywhee] bolix
Main bearing nurs
Fue! injeotor pacaring nugs
Fual imjector nozade nut
Fuel injscton pump
Ciovemor conlral cover gtud
Governar cotirel cover stud aul .
Governor control bracket scpew
Crovernor drive shaft scres

MG WIS e 5536

(Front) 35 dbfag. in. (1-76 kg fom ),
{(Reat] 30 1b.fag. 0. (2411 bog fom 9),
(Frout) 25 Ihsg. n. (E476 kg fom.¥,
(Rear) 25 b fsq. in, {176 kg fom by,
(Froot 20 b, fag. in. (144 kg.fom.Y).
(Rear} 20 |b.fsq. in (14 kg fom 7).

18 to X0 Mo fsg_ i (127 Lo 141 kg /om.®.

t:ml:dmg 580 b, {254 k) wre carmied in the rearof the vekjcle,

{Froot) 25 Ubfeg, in. £1-76 kg, fom )
(Rear) 36 Mjeq, in. (211 kg feom. .
{Fronty 20 b fsg. in (141 kg fom).
(Rear) 3 [bfse. in (211 kgfom 7).
{Frent) 2 b feq. in. (14 kg fem ).
(Rear) 25 Ibfeq. tn. {1-76 kg fom
L5 to 20 Ihfsq. in. {I-27 to 120 kg fe 9,

142§ in_ (363 12}
163§ in_ {d-16 m.).
663 in, {169 m.].
T4} im. (1-B5 m.).
Elin. (<12 m)

113 pints (5-5 litrea).
II4 pirits [6-5 litrca),
14 pirnes (-7 lisre)

Z1 pints (12 litres).
4 pinka (2T litres).
33 pints (34 Litres).
¥ pinta [1-73 litrea).
1 pint {-57 litce),

23 pints {1-5 liures}.
1 Dok -5 Titrek

12 gaillong (345 Litres).
1% piots (-85 lite}

55 Ib. [t (764 kg. m.),
50 Ib. [ {691 kg. m.).
B0 Ib. £ (12406 kg, ).
50 Ib. . (5 kg, o).
3500 0 (484 kg m)

75 1. B {1037 kg, ).
50 1b. fL 6690 kg ).
100 Yo, fe. (1282 kp. m ),
13 1%, . (17 kg m.).
5000 1t (70 kg. m.).

61 1h. in, B9 kg m),
A0 Th, 1, {-46 kg L
2l b i {24 kg m.)
295 . in. (33 kg, mJ).
Greoonl T 9



SCENMERAL DATA —conitinued

Governaor vent saew bady o - o .. 65 lb. Io- 75 kg o}
. Distributor retar soew . . - o oo 1E b im (32 ke @)

CRNt advance SEraw . .- o - .. 300 b. in (245 kg m)
Cirive plate sorew

Dilrect c 160 1b. im, (145 kg m}

[ndirs=t {riog spa.un.-er aml tm-qua adaptur ¢El'ltl|:3 :l:

24 in, {68 mml] . 140 o i (1-61 kg m.).

Indiract (ring apmu au-:l L-:rrqu: adapu:-r u:nm::. nt

50 in. [127 mm.]} .. .a e o L5 lb, i §1-32 kgon)-
Transfer pumjp totor . - c - .. 631 o (75 kg m),
End plate set balt . .- o .. - 45 1b. in {52 kg m.}.
Hydraulie head Eocating, ﬁtl:mg .- o .- .. 350 1b, in. (405 kg. m.).
Advapes unit houtlog cap oot . .. .- e LD o (1535 kg m |
Advanes wnit housing stmd . e B b o (69 kg m)
Adyapce unit hows{og spring cap a.mi eru:l plug e 250 M i (29 kg m).
Hydraulic bead losking screw . - .. 1701k, in. (196 kg m.).
High-preasure outle banjo pipe bolts . .. .. MOb, in. (31 kg m).
Coatrol and “shut-ofl” lever nuts . . . .. v 30T im (-3 R m)
Furl iulet conaition . .. . .. .. 360 b . {415 kg m.).
Back, keakape topnection | . . .. . l40 b la. (16 kg mo)-

Cenaral Dt LD Gd MO MLE  Eousfe 6534



SECTION A
THE PETROL ENGINE

Adjustments io the wohicle . .

Camshalt
Bearing—renewiog
Bemaoving and replaciop

Crliackr block—overhauling

Citnder head—removiog and replacing -
Cylinder Liners

Diecarbonizing

Engioe—removing and peplaciog -

External oil Glesr

Flywhes] and bousing—removing and raplaaing
Flywhee] starter rings—Eting

Lubrcation system ..

Main bearings mod crankshaft—removing and replacing
Manifold4—emoving and replacing

el pressure pebeass walwe |,

Okl pump

Drismantling and rassembling
Removing and peplaciog

Qit rump—remaoving and replacing

Pislon and connecting rod
Dismaniding and reastambling
Removing and replaging

Push-reds—remering atd meplacing

Rocker bughes—removime eod replacing

Rocker shafl—r=mioving and replacing

Serviee toola .,

Tappets—removing and replacing

Tirzing chain and wheels—cemoviog aod replacing
¥alva guides—removiog aod replacing

Yalve rocioer clearances—adjuting
¥alwag

Removing and replacing

Cel MGG MI15, G 2.0 JBDSS

S efion

AlG
A

427
Aldl
425
AlS
Al
Ad
Al
A28
AN
Al
A2
AR
A9

A
AT

AS

AL
ATl

LHE
Als
AL
.. Emd of Section
A4
A4
A7
A

AR
A L6

Al



A_ THE PETROL ENGINE

Secthon Al

DESCRIPTION

The foxr-eylipder interpai-combuction enging nsed in
this veldeds js supported 0p the frame at four points:
by two bracksts on the eogine Tront plate and bolted
io the front ceose-member and by & bracket on the
pearbox extansiono and bolted to the cress-membier which
pasees under the gearbox. The eogioe meouningd arc
fesulzted at the (ront and rear to cushion viboations,

‘The cylinder Mock and crankease are cast io oo proe
for tighdity. The cylinders ara water-jackelsd the fub
leogth of the pare 10 provide efficient cooling.

The ¢ylinder head, which ¢accies the valvea aod rocker
poar, 4 moursd fo [he cylinder block by [l snads and
nuts aod 15 completely waler-packetod.

‘The waler pump is lomted on (e Tronl of the eylindar
block by thres studs and i dnven by 2 *YV" bell from the
crankshalt,

The camshoft i% logded o the crankcaae and i driven
by u duples rolier chain frarm the crankshoft, A aynthete
rubber ring @ Albsd Lo the carishalt clizin whesl, which
gl Quiet fdwning,

The crankshaft is seppocicd by three main buinogs,
which are renzwahle.

Cowodraught carburation with holspol saporizer
induction i used, feeding all four cylinders theough 8
singke meodold which is secursd with the exliaust mani-
fald to the left-hand side of the oxbinder lead

Crankease ventilativn is prowlded by 2 pipe secured to
the tapget cover on e left-hand side of the crankowse,
A sscopd pipe comyiects Brom the valve gear cover to the
air cheALEE.

The ail supply ia contained in a pressed-steel Suop,
and 8 submerged rotor-lype pumip, deiven from the cam-
sheft by an inclined shalt, draws oif from Lhe sump
thrauph a sirpiner eod delivers it Chrouph 3 résewable-
element-4ype pressuce filter on the right-hand $ide af the
encine. From the Flter oil is Forced through drillsd
pagsapes 10 the camchaft and ermnkshalt bearings, the
timaing chain, and the averhead-valve rocker shalt. Any
#roess il ig by-passed back ko the sump Ltheough o releasa
vabve gituated behind the cxternal oil Glter in the crank-
CRLE,

Section A.2

ADJUSTMENTS 1IN THE YELICLE

The prrpose of the Mollowing adjustmenta iz to main-
taio the performance of the ¢ngine 4t its marimum and
consists of & sedes of cleaning, inspecting, aod adjusting
oporalinne. The opecations listed below are ssential
iems ol inadntenance which may have to e accomplishesd]
durox notmal secvice with the engliee in the vehicke.

Teat the compression of each cylinder- IF 2 com-
preasion gauge ia not available 3 simple method 5 o
remoue thise sparking plugs, Jeaving the remaining plug
in the cylinder being tested, A geaers] indication of the
Al

compresgsion will be obtaimed w e the engine is cranked
by hand through at feast two revolutions.

Clean tke engine penecally and Jubcicate at the recorn-
mended points.

Adjast the Fan bell tension [ace Seclion ).

Remove the valwe gear cover and check the cylinder
lead nuts Lo the recommended torque settings,

Cleck and adjust the valve to pocker clearanses (sen
Sextion A.20).

Make 3 visugl inspection for evidence of cracked valve
springs or scured valve glems.

Femave aml olean (he cparkiog plugs. Examine the
insulation Ior datnrge. Frawe that the cocmst type of
plug ia being used, Adjust the points gap.

Teot the plugs and rensw any found to be unft far
wrvice, using new gaskets. Check the hiph-tension cables
far Eractures aod delerpopation kefore me(iling {zce
Section B}

Remave the distributoy bead cover, clean, agd sxamine
il for cracks and burped contacts. Inopect the contact
points to deterrine whether pew poinls gre needed or
cleaning ond edjusking are neceasary. Emsues that the
carbon brush comiacts the rotor arm and that the
capacitor ferminals are clean and pscurely tightcoed.
Cheek the igantion Liming {see Seclion B).

Tirain, clean, and refll the sic ¢beaner (aee Section D).

Ensure that the Fuel system is operating cfficieotly atd
cleapy all filters in the sysizos, Chick the carburetber
manifold Aange pmaker for svideoce of lemkags, and
adiust the carburetier i wecessary (sec Section D}

Section A3

REMOYING AND REPLACING TIE EMGINE

First mcibad

Eemove the sngina, geacbox, and iranafer box as a
woit by adopling the Following proceluce.

Damin tha ceoling system by opening the two laps,
one oo the gide of tha cylinder block and the other W
the bose of thea radjator.

Rslease the sadiator wop and botiom hose

Discounect the baltary.

Remewe Lthe blawking plate fram the tep of the
radistor cowl leg, taking oul the 10 amcuring sorews,
The electrical harnest which yuns acress the top of the
plate can be moved Le ooe fide after disconneciing 1t al
the sua comnertors.

Take vyt four set pins {lwe cach side} from the
radiator moutiling (rame. Lift out the caditor, Bemaoye
the Fromt grille by laking out the 10 scchoidg S&t pios
{theee on each side and (wo each side af the front apron).

Rel=ase tho clips which securé 1he air intake hoses [o
the &ir clearce. Take out the set pin from ope side of the
air cheaner seeuring steap and Lt the s ¢leaner out
of Clets wehicls.

Diswommeet the cxhaust pipe from the meamfold and
release the 1wy securing points for cle cxbawst pips
which are situated below the chassis, one on e dowo
pipe and ens oo the sieticar, Hemove the exhaust,

G BLIDHSA MY, |ase X AR



THE PETROL ENGINE A

DHacomnect thve theollle linkape ak the wpger ball pin,

Rekease the eledinical leads From the siarter metor
and prneralar,

Drizzconmect the choke wire.

Relsace the electrica] dads From the ignition eoik.

Piscanncet the low-teneion wire from the distributor,

Disonncst Uie hydrautic pipe line from the clutch
slave cylindsr,

Aeleasa the spoedometer dote cable rom the gearhan.

Disconpect tha earth strap from the hulbhesd,

Daconnect the oll pressure gaogs pripe at the fAexible
connecton.

Refease (he fuel pipe from the inlet side of the fuel
pump.

Il 2 tyte pump i3 fitted to tie side of the gearkox it
muzt ha trmeved by disconnecting the sir intake pipe
ard Gkitg out the dix swoyring set pins Fromm e mownling
flange. Toke the pump dowmwards away from the vebicle,

Ratiowe the baolte from the rear spider ol the from
peopdler shaft and separate the joint.

Remiove the bolts (o the front spider of Lhe mear
propeller shaft and wparste the joind,

IF & powweer takee-off is Giled to the Tear of the vebide
releasr the bolts frenn the forward spider of tle drjve
shalt and separais the joinl. Hemove the power tals-odl
isell by taking the sx truts off the mounting studs.

Bermeave Lhe grarbos top cover with pear change bever.
When lifting Lhe cover keep pressure oo the rear of the
eover o obviate losing the stlector ball springs.

Remeove the mountiog bolts (vom the gearbox mount-
ing teckeis, Kemove the axhausl pips stay from the
mounking bracket (two balts).

Bemave the auls from the engine mounbings.

Teke off the teandfer box segagsment lever by re-
moving the clevis pin from the opscatmg rod yoke and
the split pin which secures the hebd lever to the pivot
shat.

Sling the engine 14 A suitabla hadtl,

Femova the foue set pina from the gearbor meonting
brackets and take the brackets o the box.

Eemova the sicering draplink to one side after re-
leaaing its befl jomt a1 the ssering box amy The engine
can now be hoisted forward out of the wohicla complets
with prarbor and transfer box.

Renwsemobly is 8 reversal of the remaval proced ure.

Remove the teansler boa and gearbon from the cnging
by taking oul the bell housing, Bangs =1 pins.

Secon] dicibod

The engine can also be mmoved withoul disturbung
The grarbox or trnsler box by the fpllowing method

Lhain the cooling eystem (two tapst and remove the
honnet.

Btleass 1ha radiator top and battom hoses,

Disconnect the battery.

Remuave the blanking plalc from the iop of the
reditlor cowl by takiog out the B secusing scoews and
rebeazing the electrical haroess

Take oul the screws which setunt the fan cowl. Taks
put the four set ping {iwa tach sids] from the tadintor

Gd MEYCH MLF. Toue 3 G304

mounting frame and il out the rmdiator and then the
cowl.

Feleass the clips which steure the air indake hooss to
the air cleaner, Teke oul the st pin from onz sids of (he
afr chramer “ouriog strap. Swing the strap to ane side
and [Nt the air cleaner out of the ear.

Drisconnect (he exhaust pipe from the engios manifobd,

Crisconnect tha throtthe linkags at the upper ball joint.

Dlseonnest the dreglink from the stesring box arm
snd move it to anc side.

Releass the clocirica] Taads from b starter, generatar,
cail, and distributor.

[Hsconnect the choke wire from ifs clip amd the
carthing strap from the dkhead.

Dlscannest 1be ol pressure gaoge pips.

Redease the Tuel pipa Drow the inkel Hele of (he Foel
pump.

Teks the weight of the cngine oo 3 haist and support
the Eorward eod of the gearbox on 8 jack.

Remove the ball bousing Lo Nywheel bousing bols,
Eremove the ceatre panel in the Aoce of the vehicke to
Bain access ta the upper ages,

Rermuove ks pwls from the eogine froot moanting bolts
which pads throuwgh the centre of the rubber cushions,

With the weight of the engine laken by the hoiat, pull
the wntl forward off the gearbox and then Tifk it straight
up akd dut of the eopioe compertment

NOTE.—II a bigh Lt i3 mgl avejiable reonve ihe froalk
¥rille s0d the cross-beacing rode.

Refitting is a reversa] of the remaval procedure, bug
2 suitable tool shoubd ba wied ip cheel the alignmegh
ol the clutch driven plate, Cpre pyuse be taken whey
refilling the engine te 1be gearboy to avord bending the
Fearbox first cuolicon slaft.

Scction A4

LUBRICATION SYSTEM

The rotor-type oil pump supplics lubricant uoder
pressuce [o the engine oiling aystent. The pumip is located
m the craokease co thal the suckion eod, to which is
attached a strainer, is submierged o ol in the mmp.

Cil is puinpred through the dedivery pipe and d drilled
pussage to & renewable-clement-type  pressure  Elter
sitwated on the righi-hand sido of the sngioe,

From the owtlet sde of the sxternal Glwec oil 1a fed
through dnlled passages to (he various beariogs, the
camshalt pear, and the ovechead valve gear.

The wyiinder bores are wbricated by means of & small
Jet hode in the wop half of epch connesting red big-end.

Dhischarged ofl from the rear maio beadap draina back
inta the swmp theough a pipe altachesd o 1ha bearing cap.

Discharged oil fromt the valve recker cherober draing
Back o the sump via the push-rod hales.

Any excess prasrure of oil is by-passad beck [0 the
surnp through a release walva [ocated Between Lthe pump
sod the external fltet, baing accesable Trom the exteror
of tha cratikeags.

A3



A THE PETROL ENGINE

Section A5

REMOYING AND REFLACING THE SUMP

Flpst drain off the gl into @ suitable conlsioer, then
eatrgct the 6t sorews and washers, thus eozbling the
sump Lo b removed,

Detach Lhe bottom of the siraiter by removing the
aut, washer, aod dislates piece, Take ot the bwo set pins
Nelding 1e strainer to the pump, o allowing the bedy
of the gawpe strainer 1o he removed, The pump ansl
sirainer can be swilled ow wilh petred or paceffin and
{horoughly drier with & non-0ufy reg.

Tnapect the Lwo joint pashers and rencw if they aro
damagsd in any Way-

Reassembly iz & rewertal of the shova procodure.
Carg, however, should be exercised wath the strainer [0
sz thit the distance piecs is cormeetly positiened wod
that the kp on the cover mgisters with Lhe sdet in the
body side, Refll the sump with the recommended oil.

Section A6

EXTERNAL QIL FILTER

An external Full-low filber ia bocatesd on the right-hand
side of the crankease, between the oil pamyp and the main
gallery.

Odl is passed to the filker from the oil pump at a
preasure ronteodled Bt 3t 35 Ib. fag. i, (35 to 1 kpf
cm.'} hy the oil releass valve Some pressuce i losl in
passing through the Glver ¢lemant; this will ameunt 1o
very litthe with & mew elemett, but will incceaze as Ve
tlement hcomes pragressively contaminated by foreign
matter removed from the ol

Shouid the flter become vompletely choked, dun to
neglect, 1 balznce valve i provided to ensurs that oil
will otill reach the bearings, This valve, 55t fo open al 8
presgure difference of [5 to 20 Ibfsq. in {10 te 14
ke fom b, & noo-edjustable and 4 located in the Rleer

Claaiw
Fig. A1
The extermal olf filter showing the conlre firing beli
et 2 lemaenl

Ad

Fig. A2
Flie #if pamp focabing sorew

head casting. When the valve is opened wnfiltered il can
s the Glter and 0 reach the bearings.

Therchore, o ensuts that onky Blleed ol is delvered
Lo the bearings i is necssary Lo repew the filler element
at the recommetsded Intervels {see Secdon FY us fellows:

{13 Unscrew the cenbe-fxing balt, and the container,

camplete with the clement, can be remuved.

{2} Withdraw the conteminated clement aid carelully

oJeapaa the contaings of all forsign matter.

(3 Check the conditban of e Glter bowl smaling

wather and renew if at atl doubthul,

(4} Aller ensuring tha! po fbres from the Cleansing

pperation hawe been left in the catiginer pul in
a new cloment, Hold the centre-bolt in place and
top up the case with oil before wifering up fho
filtor bo ita head. Tighten the ceptre-fixing bholt
sulliciently to make an Giltight joint

{5} Bun the engine until the ail = thoraughly watm

and theck the filter for leaks.

it is recormnended that the oil filbsr container should
mot be disturbed other (hen for fhe htung of 8 pew
slement; to do s fnvites the hazard of added coptamina.
{ion freem dirt on the vulside of the unit.

Scciton A7

EEMOVING anD BEPLACING TIE OU. PUMP

Diaio snd remove the sump and oil Steainer (s
Section A5,

Disonnect che oil feed pipe from te pump body to
the crankadst-

From the left-lhand side of the crankeass remove (e
oil pump cap out, washsr, and locating wrew.

Withdraw the oil putap assembly downwards and out
of the o kcare.

O B{LOGOA LS. Losue X, GOLIW



THE PETROI, ENGINE A

Beplaicement iz a reversal of the abowve procedure,
enauring that Lha putnp shalt is cight home and (he
driving peat s meshed with the pear on the captzhafy
nird that the localing screw s tight and properly engapged
with he receas in the purp body,

Section AB

DISMANTEING AND REASSEMBLING THE
alL PUMP

Removs the oil pump as deacribed in Secion A.T and
procesd then e follows.

Firal, mark dw fange and pump beody Lo assist re-
assembly. Sepacate the body Mrom the bottosm fabge.
The suter roflor cin be lifted out of the body aod the
inper rouy pulled frome the shaft. Take care nat Lo [oge
the key {rom 1he shaft,

The outer rolor has one af its sdges chamfered. It is
of greal importanos thal thit chamfered sdps should face
away lrom the battam cover, Failure to sassmble in this
way will result in the pump stmng op when the cover
ig tightencd down. Interd the shaft Lthrough the hole in
the base af the rotor bedy, and place the inner rotor in
pasition on {he chalt Engure that the key is in position
betwezn 1he shaft end the inker rolor, Insect the coler
rotor into the body over the inper rotee. Plagve the cover
into position, Ughten the set seruws, and cotale the pamp
shalt to ensure that the pump revalves Mreely, Ensuce

Lhat the motkings on the Raogs and pump body repisler
lomether.

Section A9

OLL FEESSURE RELEASE VALVE
Bavesa pressure of ofl is by-passed w the ewnp, the
pressure being dedcrmined by 8 spring which 49 Teld in
pasition by a plug and accessthbe Mram the ouside of e
wrenkcase. To emove prooeed a9 Todfows:

{1} Remove the extersal oil Rlter body assembly (see
Sretion AG)

(2} Remove the hexdgoo-heuded pfup, and copper
wasther locuted immediately below the flter head.

(3} Remowe the valve spring and withdraw the pluager,
ustng ool [BG&Y.

Check thal the plugger #nd seal are clean and un-
dameged and that the pussuges in the aenkcase sre chear
Tool 15089 may be used to remave any burra fenm the
valve sealing in the Boclk.

Cheek the tension of the valve spring (e ubder
‘GENERAL BATA'), and renew if necessory, Chean the
Iesagon-beaded plug exiemally and ineroally.

Tiszary yhe phongee, conical end ficst, into the housing,
(Hlewed by the spring.

Sorew the hesagon-headed plug, with a new copper
woatier, fully home to ensurs an oiftight jeint. Trstall the
exrernat oil fillgr body assembdy (see Section A6),

Fig. A.3
The oif pustp {exploded )
|. Pump body. 4. [nmér AT,
2. [niake pipe. 5. Dwiva ahal.

X Ourer todor. 5. Woaordbalf ey,

Section A.10)

REMOYING AND REFLACING THE INLET
AND EXHALSY MANTFOLDS

The manifolds are helt i position on the tefi-hand
side of the engine by sik nuts, fowr of which, bear on cteel
clamps, the remaining tvo on siuds which pass through
the Aange af cach end of the exhausl mamfold. Thers
are four boits which secure the inlel maniltdd 1o the
exhaust manifold at the het-spot joiot.

The iolet and exhauat manifodde can be removed gither
0% o bt or separely. Firgt disconnect the air cleager
frem (he @rburetier and the fusl pipe from the Euel
pump and <arburetter, them telemse the carburctier
throttks end choke control, and the vacuum fups to the
disttibmtor,

Memove the cxhaudl down pipe By unscrewing the
three nute at the daoge. The manifeld securing nuts
sliould pow be removed, when the manifold may be
deliched complete with the carbureiter. Unscrew the
four hat-spol bolis 1o separate the inlet frem the exhaus
myenifsld.

When cefitting the manilubds ses that (he joint washera
gre in good condition, and tighten the securing ouats
evanly tor easure gowod jointa.

It is imperlanl Lhat the four bolts which eecurs the
A%
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inlst manifold to 1he exhaust manifokd hot-spos are Bak
lightened down until after 2l the manifoid securing s
have beoy tightened, Failere o obszree this precaullon
may retultin demage to the mintfold securing Ban ges,

] & .2

B .5 [
B i

Fig. A
Cplindar hoad tighleming Fguer s

Section ARl

REMOVING AN REFLACING THY
CYLIMDER HEAD

Regnove the botoer by Tifling it 1o & vertical postion
the=p shicle U sideways to deconpect the hingss.

Prrain the cooling aystem.

Digconvect the air cleance bose from the carburether
and the beeather pipe from the vabve rocket cover aod
then reenove the roeckar cover,

Disconnest the throttle linkage ai the cross-shal and
the Tuel pope wnd e disteibutor varuum contnd nipe
Tromm the carburetier,

Redease the top water hose Mmooy the radiator and the
by-pecs pips from the waler frucig.

Dizcornst the high-tension rebles From the spalking
plugs and the wire to the theomal tmmosmitler.

Remave the walve racker shaf aftar first redeasing Lhe
rocker adjusting sarews wnd 1he rocker shaft oil feed pipe
gf the cylinder head., Withhaw the push-rods, taking
care that the teppets ate ned Lifed out of their guides by
EuCtion.

Femava the inlet and exhaost mamfolds complale
with the ¢arburetter (see Section A_ID).

Warking in the order shown in Fig, A4, first slacken
each cxlipdyr head nut & quacter of a burn onfy, &nd
subsequemly unserew cach nul & further amoust i the
same onder wdil loose,

Crank the engioe by hand, when the compression io
the eylinder head will probably be sufficient to break (ha
joint #od allow the head o L2 [iMed off. On ne account
showld & sceewdriver or any similas topl be used a3 &
wedge between the cylinder head and the Block.

Fetoove the oylinder head poiot wasier.

Replacing the ¢ylioder bead assembly is 8 reversal of
the scmavel precedurs, For Gighleoing Lhe cylinder head
sk s Tovque spannce 13G372 sat 1o 05 b, 8- (9 kg i
should be wied whepever possible. The outa shoubd be
tightened in the onder shown o Fig. A IF thers @8 any
doubl about the condition of e ¢ylunder head joint
washer fit a new one with the side marksd "TOF wpper-
A.h

musk, after carclully and evenly smenring Both sides of it
with gresse to make 8 gorod joint and prevent sticking
when Lhe head 37 againm lifbed.

Check the valve clearance alter cunning the engios as
the »alves have a tendency b0 bed down. At the same
time it is advizabla to tesi the cylinder head muts For
lightness. Tighteting tha cylinder bead nuts may affec
walve clearances, Although not waually encugh to juslify
peselting.

Sectivn A.12

EEMOYING AND REFLACING THE
ROCKER SHAFT

“Fhe walve rocker shalt on the cylinder Jead s hollow.
[ is suppliad with oil by 2 pipe connection, end is drilled
far bubncation to each rocker bearing.

Thiz shaft is plugged ki each end, one of these baing
werewsd i order that the shel smay be cleared internadly,

Remiye the air cheaner and rocker gear covser.

Slacken the rocker adjusting screws and release the ok
feed pipe from the eylinder head

Releaso the rocker bracket nuls and il off the tocker
gmat.

Remove the split pin fromm the end of the shafl and,
aher arelully aoung heir relative positions, withdmer
e washers, rockers, brackess, and springs. Beplecement
in & n=verinl of Lhese operadions,

Section A.13

HEMOVING AND BEPELACING THE
PUSH-ROIE

Take off the valva reckor cover and dacken the vaive
adjustment screw 19 its full extent, With the sid of 2
screwdriver, supported undec (he rocker $heft, deprese
the valve and slide the rocker sidewaya e of Lhe push-
rod, ‘Withdraw the push-rod, takios care \bat the tappst
is oot lifled oul of i guide.

In the caan of the rocker af &ich end it i® nocessary [
lake ayl the split ping From ihe endd of the shaflt. )

The above sequente shauld ba raveraed when replacing
push-fonds and rockers.

Section A.14

BEMOVING AND REPLACING THE
TAPPETS
Remove Che cocker cover, slacken back the rucher
adjustpent screws, and wathdra® the push-rods.
Remeve the veot pipe aod washer by undoing the two
sel SCrews securing i to the side cover,
Laogen the 15 st serews holhing the cover amd remove
these wilk (the cover and joint washer,
Withdraw the tappeis upwards with finger and thumb.
When ceplacing the tappets reverss thiz procedure,
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erquring that odllight jodnls are mede betwesn the
gylinder side cover aod the block and al the vent pipe
Bzoge. IF dither joint washer iz at sll damapsd it st be
renewed,

Section A.15

EEMOVING AND REPLACING TLEE
EXH’KER BLISIIES

While the rocker gear is detached from the heed check
lor play beinemen the rocker shaft aod the rocker arm
bushes, [T this is eacessive mow bushes should b Ryed.
To do this teke out she split pin at il end of te shaf,
when the plain and apring washers, rocker arms, and
rocker abaeft breckets may be peppove,

The white-metal bosh ic best pamoved by using tool
IBGZ]. Tha anvil iz recesged fo vetadn Lhe rocker io
pogition while e bugh i pently koocksd out by the
i,

The Bange of the drft 19 aisa fecéssed 10 prevent the
new split bush from opating when being Jdriven into
position. Thess new Busled are ool suppled to 2 Rnished
aize; the internal diameter tousl be reamed to suit the
shaft. Ream the bushes in positos (aplil 2l the Lop)
4115tz -B 125 in. (2061 to 2064 mm.). Flle and drill out
the mivet im the rocker arm oilwey. Dl oilways thirougl
the bash—top off rocker -O7BS in. {199 Moy, e ann of
rpcker UEY in, (226 mm k. Plug the cilway an che rocker
arm with a rivet and weld the head o the boss.

Secton A.lG

REMOVING AND REPLACING THE VALVES

With the cvlind4r head cemoved, use tool 13045 o
compress the spring. Take away the circlip, splil cotisns,
and velve stem cap, 80 neleazing Lthe speing and allowing
Ut vade 10 be emoved.

When mmoving the valves, place Owm i 2 rack, thus
enaing them to be paiced up witl tiely correct ¢plinders.
The valve springs shouwld be tasted and their free kagth
checked, the correct length being approximalely P4 in.
[5-42 om. ).

Ramove all carbon accumuolation frons e valves aod
taorsughly clean them. [napect the valve Faces and =suts,
and if they are slightly pittsf o ¢ough grind them in,
using togl |8GTP, I 1be valves and seats show signs of
extensive pitting o Lbe faces are oot Rat the vaives and
seatd shodld be refaced true with the gojde, wrng the
cutliog tools Lsted on page A 21, Fioally, grind them in
by hand. When the valve facts and scatings ara perfactly
amgoth thoroughly clean all pans, using pettol.

Before reassembly, which s & revorsal of the oper-
Hots for removal, smuear M valve stems and guides with
sogine mil. This will obwvigle the possibility of the valves
aticking before adequate wbrication from the oiling
afsterm Deaches them.

Section A.17

REMOVING ARD REPLACING THE
ValLVE GUIDES

The valvz guides are of a ons-phoce design. They ars
pressed iole the oylinder head foallow # 6o 3 i, (1758
s 1% Em.] af the guidu Lew pruﬂmﬂ: above the head an
shown gt (g) in Fig. A5,

T posiligen eavh wlve spring on the crlinder head a
stepped pressed-siesh sealing collar is Lited over the pan
of the mide prowruding froos the eylinder heed.

Walve guides showld be [ested for wear whenever
valves arc removed, and il exeessive side-pluy is presemt
a cla:e check should be made of the valve stem and the
puice. In Lthe vvent of wear being noliceahles the defective
companents should be renewed. IF a valve s at fault the
wear will be gvident on the stemn. It ghowld b borae in
mind Ll:al Lhe walve sterm and guide should be & runniog-
Bt 12 avonrd the possibility of an air lcak.

[f renewal is necessary dos to woar, the valve puids
miay be Jrven out after cemawel of the valve, &5 shown
in Fig. A5

The drilt {a} in Fig, A5 is stepped in oodet o ensure
Lescanici and {0 nbvinte it sTlipping offthe guide end damag-
ing Lhe pory, Knock o the poide in the direction shown,

Fig, A.%
Fitting watve guider with 2 xiepped drift (4}

A7
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g, 4B
Check g valve to rocker cfedgrance
1. Fatler gouge. 1 Adjwsrer,

2 Locknut. 4. Seradriver,

A new puide should be driven inte position in the
samee direclion—thal i, ingerting it through (he valve
scating and driving Lowards the top of the cylinder head.

MOTE.—The exhiusd vilve guldes sre longer than tha
Inict puides, (hereliowe ihey naust be pressed fnto theie
cHreel pocls,

Section A.18

VALYE-GRENDIMNG

For salve.grinding & little prinding paste should be
sieaced avenly on che valve face and the vilve rowted
backwards aed forwards against obs 2eaf, sdvancing i
g atep at short intervals until a ¢lean and wapithed seating
is abtained. The cutting action i Facilitated by allowing
a Light 1pring situsted under {he vabve head (o perodi-
cally Et the valve from its st This alews the grinding
compound to repenctrate betwéen the two Faces afler
being squrered out.

On completion, sl traces of compound moust be
removed from the valve and sealing. T 39 casential thot
cach valve i3 ground in and rebited 1o i own seating.

Tt is nleo desirabla to clean the valve guikdes, this @Qn
e dong by dipping the valve stem in peirs] or paraffin
i tcvang it up and down in the guide untel 11 i free

Section A.19

DECARBONLIZING

Scrape off ail carbon deposit Trom the cylinder head
and ports. Clean the carban from the pisten orewne, cars
beitg taken nol to damages the pistons ond oot G allaw
dirl or carbon deposic o enter the cylinder barels ur
push-rod compartment.

When cleaving the top of the pstons do pol serape
right Lo the edge &3 & litfe carbon Teft on the chamler
asests in kesping down o1 ¢otsumption; with the pistons
cleaned right to the edge or new paslons ofl consumption
e e alightly, though tempararily, inereased.

A 12

Secctiom A.20

ADJUSTING TEE YALYE ROCEER
CLEARANCES

Lift off Lthe velve cover after pemoving the dat cap auls,
twa Lifting breckets, and aic cleancr.

Ratwezn the rocker are end the valve stom thers ol
be & clearanee of Q12 in. [-30 mom.} v both inlet and
eahavak valves, cleuratices bring set with vhe engine cold,

If midjustretnt is nocestary, slacken the |mcknut whilsr
cootinuowsdly applying sufficient pressure ko the adjusting
screw with & heavy screerdriver, and raise of kwer the
adjusting sctew it the tocker arm. Check the clearance
with a feeler g e,

Tighten the focknut when ihe adjustoead b ceveect,
hut alweys check it again afterwacds in case the adjust-
pant has been disturhed during the [acking process.

While the clkamace i being sel the tappet of the
rucker being adjusted must be on tha back of it2 cem,
j4. opposits the peak,

As this canhot be obseryed accuradely, ihe rockoer
mdjustment i$ mre casily carmith out in the Tollowing
arder, and this alvo obviates fuming the ergine aver moTE
than is mecetary.

Adjast Ner. | rocker with Mo, 8 valve fully apen.

rF [} 3 n [ " 0 a1 K .

14 ] 5 - = LL] 4 r 1)

11 a 2’ 1] (& [ T [ 1] (L] =
B ow n el w n

r n & Kl 1] 1 3 n a

r n 4 (1] (1] ah 5 [}] L1} L]

3

iz e 2k bt rl z’ FF " [ 1]
When replacing (he velve cover fake care That the
Jorlit washer qusing & aew ones if nevroary) is properly
place to ensure an altght joiot,

Hi%. LT A

Fig, A0
Connartivg rod affrers
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Fig, A8
Chavkimpr pérton ring and proave clegrmice

Section AL21

EEMOYING AND REPLACING A PESTOMN
AMND CONMECTING RO
In order to wilhdraw tle piskatss the conneding cods
have ta ba takes Lhrdugh the evlipder boces, The sump
and cylinder heed have, therelore, (o be emoved {s=e
Sectionz A5 and A 11 respestively),

Ramgve the Simmonds nuts and tab washers securing
tle capa and Bearings o the voonecling rods. Remowe the
capd witlt the botlom hall of the beariogs.

Wilhdraw the pistons and conmecling rods upwards
through the cylinder bores after emguzing that the bg-
ervl balts are auill properly io pogition. The heads of the
balis nre anchored io the connecting rod by 2 smatk peg.
IF these have been disturbed the big-cod will not pass
theyugh the bore as the boelt head may have turncs.

Wheo replacing dee pistons and conmecling rods they
musk be ftted iy the s2o8 ¢yGader bores and the same
way round & when repnaveel {see Fig, A7 foc order of
assembling 1be connecilng codsh, Lubrkate all beeriog
surfaced with engine oil before commeocing this opere-
tion.

Insert the bigend bolts indo the comtectng rods;
pesition thern correctly by [ocating the peg in the head
of the bolt into tha slot i the conhecling cod, 1€ new
balts are being fitted they musl be machiosd or filed in
pasition o the contowr of the big-end, 22 any probrusicd
will F»ul the botz on asembly.

Corpress the plslon digs, using vool LBG55A, ionect
the conpecting cods and pistons downwards throogh
their respeclive cylinder bores, and fit the bearings and
cips. Eech half of the bearings is poiched to Ai the
conoeching mod and cap 0 that they are cormectly
posilioned pnd prevented from teming. Ensurs also Uit
the o jet holes in the conocoting rod line up with the
holes in the bearing shell to gve e passope of oib,

Before Atting the cap check that the amber statnped
on the rod is the same as (hat on the cap.

Enzure thaf tha connecling rod boltz ere anchored
correetly by the small pega in the head of (he bolts, and,
usiig new nuts, dghten them to a torgua of 50 b, 0.
(&91 kg. m.}. Lock the nuis e position with new tab

wishers, Tuco the crankshalt efter filting eash cod wo
ensure that the bearing i3 not binding on the vraokpio.
Also check the side-clearance of each rod, a3 giveo uoder
"GEMERAL IFATA "

Rafy the cylinder head nssembly (4w Soction A L1,
Beplace 1 h¢ sump and cofill with the recommended grade
of ail fsee Section A 5}

Section A.22

DISMANTLING AMD ASSEMEBLING A
PISTON AND COMNECTING ROD

Remove the pistens Teom Ltha coonecting reds by
uracrewing the clamp bolt from the amall-end of the
conoecting rod (see Fig, A9} and pushing oul the
gudgren pin. Bemowve the tings oo the pistons.

Screapo all aceurnulation of cyrbon off the piston heada
aod, usigg & pirton ning greove-cleaping tood or an ofd
ring selion, carefully scrape all carhon oul of the ring
grocves of the pofney, Clegn the cackon pul of the oil
holes in the piston rigg grooved,

Fin. 1. €.

Fig. A%
The piston and ronnecting rod afsembly
I Conmeeling cod G, Top comprésion sing
T, (hudpbis pic. T. Lol COMmpresson civg.
J1. Cunnecting ool cap. B. Sotapger thag.
4. Bracings. % Piston.
$ il jel.

Al3
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Chechidg the pleion ring gag

Thorenghly clean all the dismanlled parts in parallin,
eanptagie all part: for wear and damage, end remew of
THSCRSERTY.

Bigton rings should hove a gap clearaoce (se¢ uader
'QENERAL DATA') when [pstalled in the cylinder
bores. I new rings see being [nstalled each ridg shoold
be checked o the cylinder bore to dotermine whelleer ita
gap clearance is within the rage specified. To do this
uge the bottam of @ piston to itsert (he ring parl way
loto e bore. The ring will thus be squared Ly b the
pore for measurement of the gap clearance, us shown in
Fig. A_10. To check the ring clserance io the pistan
grooves instell the rings on the pistona and determine
the clearances with a fecler gusge- (7 the piston ring
graves are wom cxcessively, o3 indicated when com-
paring the mciual clearances with Uiose given ander
VENERAL DATA', rencw the rings and pistons.

MOTE. —The exlinder bare glazing showld be remvoved
beknee fithng aex ringe to & worn cylinder b

Godgean pina shoukd be @ hand-push it in the pistan.
The ft can he checked after the vod has baen assetbled
by heldiog lhe piston with the ¢onnscling rod i oan
approximately hedgonta] position. The weight of e
large tnd of the comoecting rod should be just isuficient
to tura the gudgeon pin in the piston,

Thoroughly dean the beariog shells zad the Faces of
the rode and cups. Blow out the oil pomaged in che
copecting rods

Hramibe the bearing shells for wepr and pits, and
renew if recessary. Pearings are prefinished wdith the
ERE

cormect diamatrical clearance and do nol raguire bed.
ding in.
Alignment of the connecliog rods shauld be checked

et an alignment fxture. On no gegount must the rods
or caps b= filed.

AssemBe iha pistons te the connedting rads by the
mudgeon pios, which are B hand-push fit in the pistons
The godpeon pins are lpuked in position by the clamp
holdis in the small-ends of the copnecting cods Lo 2 tarque
W3S I, Fe. (4985 ke, Mo

Sectdon A.23

REMOVING aAND REPLACING THE MAIN
BEARIMGS AND CRANMKAHAFT

The crankehalt is supported in the erankease by three
reneweble mein bearings of the stecl-backed shelk Vype
Crankshalt emd-Acat is controfled by thrust washers
fitted on both sides of the centre main beartug.

Femove the engine from the vehicle {s0e Section A7)
and place it wpsde-down in a dismanthing Gxiuce,

Remove the switp and oil strainst (wee Secion A.S).
Remnove the liring chain (see Seclion A Z4). Remave the
Ayerhes] and Tiowsing (aee Section A.2R).

Check: the crankshaft sod-lloet to determing whether
Il1& renewal of the thrust washers is necessacy,

Remove the conpestng rod beariog caps and sheils,
xeeping the shells with thair respective caps [or comecl
mplacement, ond releass the connscting rads from the
crankshalt, The remevel of the spawking plugs will
faciitate the warming of the crankshalt.

Withdraw (he main bearing caps comples with the
hearing bottom shella Caps eod bolh bearing half shells
ghauld be kepl together. The use uf Lols IHCALA and
IEG42E will awist in the remowd] of the bearng caja
The bottom halves of the two thrust weshers will be
ramived wirth (he centre mein beaclng cap and the ol
spaling plugs remaved with the front and rear bearing
CAPE,

Remove the coankshalt, the oo remaining balves of
the thrust washees, and the top half-shells of the muig
bearings from the crankeass.

Toapect the crankshalt wain journais sod craokpios
For wear, scores, soratches, dod ovality. 1 necessary, the
crankshaft may be meprovnd o the minlmum limits
shown uodér “GEMNERAL DATAY bizin beacngs Tor
raground crankshofls ars available in izes shown wnder
"GEMNERAL DATA*

Clean 1ha crankshalt tharoughly, ensuring that the
cannecting Oikways hetwesn the journabs aod crankpios
ave clear. They can ba cleansd out by ApRIYILE 3 pressure
gun coataining petrod ar paraffin. When clean inject &
thin oil in she mme manoer.

Thoroughly clean the bearing shells, caps, and housings
ghave the crankshaft. Examine the bearing shells lor
wear and pirting, end kouk Tor evidencs of breaking avay
or picking up. Rencw the shelly il oooesaary,
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Beasings are prefinisled with the correct digfmetrical
Clearance and do not requice bedding in. Mew beanings
shoukf be marked to mateh vp with the marking on the
cap, and on mo scoonpd shoald they be fed to ke ap
weur or redece tunoiog clearance.

Chech the thrust weslees for wear on theip bearing
surfaces, and renew iF hecessary Lo ohtaio Lhe corrsct
end-float.

Replacing the crankshalt and main bearings iz o
revermal of the rmovel procedure, noung the follywing
pointe.

Ensure Lhat the thruat washers are replaced the correct
way roumd aml Jocats the botiom haif 1ak in the slot in
e bemriog cap.

The beaning ahwils are notched to Br the recesses
sinhined in the bowsing and cap,

In the ase of e front and rear maio bearing eape
inslall new oil sgaling plugs.

The stamp markings on the bearng caps aslonld be
Mcing the camalialt,
Lubsicate the bearings Ereely with sngioe ol

Fully tighten the mein bearing nwts 1o a torqee of
B[ 0t (P00 kg ).

Secbon A2

REMOVING AND REPLACING TIIE
TIMING CHATHN AND WEEELS

Tt i3 pastibde to pbiain access be the chain and whesls
withoul retnoving the eoging from the vehicle.

LI C

Fig. d.11
fhe ciming pear and chaln

L Pulony 7 and ¢ al T.ONC, with b4 mlative positions of
the cankatesls and caozhaf boys.

Z. The eofemel poaisians of the "spods’ on hagdl timing FEA
G4 MLOADS MES. lawge 3 48935

fig. A2
il cichers (1) feed a flow of ol ta the chain o rach
idde of the careshaft sprocker, and @ pmphetic rubber
tengictir rimg {2 enndres guler rerting and foker wp
slack (vt the chatin

Rermove the grille and radiator (cee Section ©), also
the: Tty beelt and pulley (ses Section ©),

Tap back the tub wacher and renwvs e stactings
hamdle jaw nut from the crankehalt, using toc] 18GH.

Withdraw the fan drving pulley from the crankehaft.
Tlwe pulley is keyed byt there is no faper fit and with-
drawil will present an difftculvy, Tool G2 can be used
to advasiage. Remove the liming chain cover complels
with tlet F2It oil seal. Repagve the pulley key and oil
thrower from the cran kghadt

Tap back the tab washer and remove the nut from the
camshett. Withdraw alightly the comshait chom wheel.
The wheel 15 keyed and withdrawal will presenl no
difficulty. Tool 13GTE can be vl 1o advanlage. ¥ithe
draw slightly the crankshalt cham wheel, which is keyed
tor the ceankshalt. Tool 18G2 qan be used v advantege.
The timing chain, camalaf wheel, und crankshaft wheel
can fnow be removed together.

Clean aod examina the joint faees of the timing cover
and Mmoot suspenpion plote. Examine the folt oil seal For
sighs of wear, bardening, or damage. [F the slighteat wear
ar damepe i1 reveaied it shoutd be renswest,

inspeck B fan driving pulley for wear on the flznges
and the chain wheels for hroken or chipped 1ee1h,

Evarmine the rubber tensponer ring ftled to the cam-
shall choin wheel, If worn, renew the wheed assembly.
The rubber tensioner cing ensures quiet rusping by
constenily teking up eleck in the fiming chain, and il
shiuld nol be inkecferod wiih in any way (see Fig. A_L2).

ingpect the chain [or excessive wear or stratch.

Rreplacing the timing chain, wheeds, amd cover i 2
reversal of the remaval proceduce, but the folowing
trvinits should be capelully noted.

To facilitala mtiming, the crankshaft and camghaft
chain wieals ure spol-marked, and the timing s cormest
wlhen the spot on the catnahirll wheel s in line with the

Als
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Fig. A.13
The diggram of vafet iIming, thowingy

[ and 2. Tha reluilve postion of the tdidg oDerka on Eha

mpochats
& 6pgd n. Exhaus walve epen
o gnd 0. Inb=t valve Dpen.

spal vn e crankshafl whesl »t deeic closest pesitien
{2, tig. A-11} eod pistons 1 and 4 are at T, relative
ta (he position of the cankshaft keya (0, Fig AL
Use deift 13G16 Tor inMalling the crankshafl pulley and
chain whee!. There sheuld be a clkaranee of (03 o
G016 in. (076 to ' L32 mm] between (be camshalt wheel
and the lecating plate when the whee! is fully lightened
to the camshalt- This clearance is given 2utamatically by
tha camshall [peating plate and the camahait shoulder,
and will be within the limits given iF there 19 0o excesaive
wrear op the com poneots,

Apply engine oil 10 the timing chain and wheela belore
iostalling tlwe cover.

Fit 2 new joint washer between the chain cover and
frofl sudeension plate.

Fit pew 18b washers when locking (he camshall and
wrankshalt nuta.

Ensure that the crankahaft il thrower is positionsd
corecly ; the concave or holkow side qust face towards
the pulley. Uze tool IBG3 to ensure tbhat when refitting
the chain cover the Felt oil scal and cover are concentric
to the craokshalt, theseby safepuarding agadnat ofl leak-
ages and possible damage to the odl seal,

mecton A.ZS

REMOYIMNG AND REPLACING THE CAMSHAFT
Te withdraw the camshalt frst dismantle the sutap
and oil putnp complete, Take out the distributor aod
driving spindle, Detach the fucl pump from s mountiog.
Remove the timing gedr complete, also the pual-rods
Al LAppeis.

Undo the two sel pina holding the locating plate. and
draw the camshalt Fopwurd, rotaking it slowly to assict
wilhdrawal.

A if

Inspect the cams and oil pump driving gear [or 8x-
ceasive wear, I the comshaft s in order carefully replaee
it 30 a5 not Lo clamage the white-metol bearinge.

Sectivn A.26

REMNEWING THE CAMSHAFT BEARINGE

Whils the camshaft is emoved it it advisable to check
the beacng liners for damage dod wear. IF lhess are not
in good condithon fhey must be emoved and new one
fiited.

The old bzacings can he removed b new ones
refittad, using tool [MO124A.

This tcot comprises 4 body with buil-in thrust cace,
sorew Wing not, stop plate, "' washer, and handle, and
must ba vsed in conjunction with the following adaptors

Pilat, code § .. o 1R L2
Pilat, comle 3 .. . 12G1241)
Pilat, coule § .. . 1851240
Guide, wod= & [B5124H

Removing 1be front and tear Hoers

Stand the cylinder blovk on & bepich and insect Ehe
pikoe, code § for the front Line or code [ for W rear
Liner. Screw the wing nal 2 few threads onto the Acrew
and pass the screw thoough the hody oo thil the thrust
race will abut against (ke wing nut.

Pusl e screw Shrough the Liner aod pikoy, slip the "C
washer onto the flats provided, amd Ingart the bandle
into the hele ut the end of the sorew bo prevent the lioer
turning.

Oil the screw to reduce Friciison before tucning the
wing out in & cleckwise direclion 1o withdraw the hinar.

Rammoviog te nbddle Hner

To remove the middle liner insevl pilat 3 into ths Hner
and pilet & inte the froot lines howsing. Pass 1he serew
thoeugh the fiest pilot and liner, and Anally throtgh the
second pilol Ship the "C washer o the Hats provided,
and inserl L handic into the hola at the end of the
screw Lo prevent Bl liner frometurnmyg-

Turo the wing nol iw 8 clockwise darection to with-
elraw the lioer,

Ecplaciag the Linars

Replace the middle liner fiest.

Lnsert pilots & eod 3 date the lousings al the front
and middle liners raspectivey.

Pass the porew theough hoth pilots and locats 2 new
lioer, ehamizred edgs Faremost, on the e of the second
pilot. Place the stap plate at e back of the liner and
bt the "C" washer to colain it in positten. The handle
assembled in the kode i the sorew will prevent the Liper
turniog when being pullsd inta position. Care must be
taken [o ensuce that the oit holes in liner ood cylinder
Wlock ace in hint, 8nd that the flat on the stop plete is
away from the split in the linsr.

Tueen the wing out 10 & clockwise directiot 1 pull The
lioec igka position.

G MELOYGA MRS, Jssue 2. 45995
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MNow asceithle feont and rear liners in position, wsing
pilet 3 far 1he frool and pilet L {or the rear. IF sither of
tisese Tiners is [onger than its housing it should he fitted
s that it is flush with the Face of the block.

Beaming the [mers

Before the mmishalt can be ceastembled the lincr
mist B2 reimed in line in order o ohtain the coreect
thapfanl? between the shalt journals and their bearin g
For thi purpose wse togl 1801234, which comprises ah
arbor with torumy-bar and Atken key, and must be used
with the fellowirg ddaptors:

Filed code b5 -. . . G LAD
Cuifer, tode 1 - .. .- [Brl21E
Filed, vode L3 . .- .. LRCH 230
Filod, code 1O .. - - [ BLxl 2
Culier, code 2 . .- .. [BLCH 2T
Pilod, cods 9 .- .. .- PRCEEIIL
Filot, cods [6 - .. - IR 23T
Cutter, code 4 FRCEIZAE

Each sutter, though in one pisee, incurporles 2 roughing
amd a binishing cutter. Tt 33 thevefre essential Lhat the
roughing portion enters the liner frse. & peg is relained in
thesxotrs groove of cach cutter by means of 4 spring clip
ard losales the cotter by engaging in A slog in (he arkor.

The thoee camshaft lincrs must be peamsd i dwa
ey atic,

Tnsert the tapered pilots, codes 10 aod 13, Mrom the
repr of Lw ock into Moc. 2 and 3 lincrs cespectively.
Flace the plam pilol, code 2, onie the arbar, followed by
ciula 4 cutber.

Feez the arbor Wrovgh the Brent biner eod the pilat,
code 0. Code 1 culter «an Lhen be placed anto the arbor
bofore ik i3 pushed through the pilot in the rear biner,
Locale the [wo cuftery, codes 4 and 1, io positicns I}
end 4 respecively by turming them to the keft so that the
pega cogags i the holes provided, They will be in the
correct posibions wheo numbers 10 and 4 on the arbor
ere visihle dipstly 1o froat of the eppropriats cutiee.

Apply paralin or thin oil to the cutlers befors com-
niencing 2 ream by twrning the tommy-bar at the ond of
the arbor in a clockwise directon. On no acoouil fwst
the opecator atlempt to forog fhe cutoer heough the [ine,
otherwise it wilk peize.

Swarh ahould be cleared awhy at [requent intécvals,
particularly after the froat hingr has been reamed, so that
the plain pilet, code 5, can take the pisce of the first
cutter. Conlinus the first part of the operation By
reaming the rear liner in & sievilar manser. As the cutter
passcss through it will push oul the Lapersd pilot

Froe tha ¢iultera by turming them to the right; with-
draw the grbor and remave the pilots.

To commence the sacond opesation place code 16 piict
im the Eronnd lingr &l vode [5 pilot im the rear liner,

Pzss the arbor theouph the fromd pilot and put code 2
culles onea the arhot hefoee pushing it cheengh the middle
liner and the rear pilot, Lodite the cumer in pesition 7
end epply paciffin ar thin oil with a brush. Slowly turn
the {ommy-bar in a clockwise dicection to peary the
middle lince.

Frze 1he cutter, withelraw {he athoe, and remove the
pilotz. Clear away oll swacl and opply @il to the linerg
beforc assembling the camahaft,

Section A.27

YERHAULING THE CYLIMDER BLOCK

Remove and dismantle the cngine. BEemave all studs,
uniens, ahd serewed plugs, eie., i neceqzary.

[l 2n expansion plug has blown, or lezks, remove the
plug by €eilling a hede in its centre and lever it out warh
@ serewdrivar or glher syitable tool

Scrape an much sedimeol sa poasible Mcom Lhe wader
psxapes and thoroughly swill out with a walsy hose.

Cleao all joint washer surfares.

Inspect Tor eracka and scorea ot joint wesher curfoces,

Lt moy ba sdvisabde o remove tha ridpe above the ring
truvel &l Lhe dop of the cylinder boses befare checkiog
the Jit of the pistons.

Wipe the cylinder bores clean and caaming them lor
scared, out of round, aod taper, if the cylinders arc
feund 1o be out of round or excessively tapered when
measured with a disl test indicalor they should be
recand iiooesd,

Il cvlinder recouwditioniog i= cequired  delerpmine
ascucately the amount of material to be remowsd {celer
1o “GENERAL DATA' coocorming oversizes pistons
prailable).

Make swre Lhat all towces of abrasives are deaned
from all purls of e cylioder Bock after the cylindsc-
recoq]itioming, operatiai (4 cormplebed.

Fip. 4.4
Mearring buve near

AT
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Fig, A.LS
The dpeheel Aonsing dalts

Section A28

KEMOVING AN REFLACING THE
FLYWHEEL AND HGUSIMG

Tha ywheel compl=te with starter ring is fstersd 10
a Aange on the rear of the crankshafl by Tour sen bolts,
which screw inta folr dowel-type nuts and are [ncked
in position by 1w lnck plates. The fiywhes] housing iz
secured 1o the crankeass By §2 sot bolte and spwing
washers, To remove the Aywhesl after removing the
cogioe irom the vehicls proceed as follows.

Scparete the geacbos from the eogioe and emave the
clotch from the ywheel.

Enock back the tabs of the lock plates, when the holts
cen be unscrewed and tha flvwheel withdrawno,

Unscrew the eighl set bolts and withdraw the engine
roar plete.

Examine the ftywhtel teeth amd friction facs for
pxretgive wear. LF the tecth oa the searer riog are
damaged or badly worn a replacement fywheel with a
new riog should be ftted.

Examine the emgine rear plate for distortion and
damage, chean the joint Faces of ie plate and crankcase,
anyd check for scores.

Feftt the engine rear plate to the crankcase, using &
new joint washer, Tighten the scouring bolts evenly and
firmiy.

Placa the fywhech over the Oaoge and flange nuts of
the craokshalt so that the timing mark 14" s at T.D.C.
when the tirst theow of the crankchalrt is at T.00XC, Tle
joint faces should ke perfectly chaat, FMace the lock plates
Utpker the Tieads of the belts, insect the Bolia 1o cnpape
with the dowsl.typa puts and Hghten them i diaponal
AL

waguence. A torque spaonec 2ot to 50 b L (6% kg, mL}
should b wsed whenever possible when tighlening the
Bywhesl Beolts.

Chesk the alignment of the Aywheel by iostalling 2
dial 1esl indicator on the cngine cear Tlate so that vhe
indicator button rides an the cdutch face of the Bywheel.

Crank the cngine slowly 10 detcrmine the amaount af
mnisalign ment. This should not exceed 003 in, (076 mom.b
as regisleced on Lhe disl whes the engine is turned
through one complets revolution,

Fioally, remove the dial test sndicator and knock back
Lhe tabs af the Tock plate.

Rabit the cluteh and gaarbox.

Nection A.2D

CYLIMNDER LINEBS

Slould the conditnm of the cylinder burs be such
ihat they rann be cleancd up to awpd the recom-
mended oversize pistans, it is possible that dey cylinder
Litwers can be fiteh. This opormlion may be carried oot
by the use o spexializod propristary equipment or with
a power prest using pilek adapdors 4o the dimensions
ahown in Fig. A16. [T liners have oot proviously besn

' — —F — -—
: A 1 F
1 [
P T rar T
: .. ]
: | ———
T

[NE L)

Fig. A.16
Cylinder tiner pilor dimessiots

Fr:aﬂng—nnt pitoL
S D, in {R25Y J iy mmk
3 (7R3 4 mm )
1 (4] mm)

1 i {5405 mm.}.
in B5W, {hwead.

meom@m o »

Prasalng-in nicd
i . [(A2-07% rbL )
31!. in. %I!? mo kL
3104 137 in. (78943 71T mm).
I+ m. I;EII. % mm.}
§ in. {19:05 crm ),
A5 in. (38 mum.),

-

Pilrd £ELeTSHN

L4 m. (3567 em.}
B *!n 13T ).

in,

Ao T s, 1o, (54 ) 3uena
1. i BLAEW, Ingead.

t. LEin g¥L-7% mmh
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CPlinder bore diameter imterference fit of finer Einish bore dimneter af
before fSrting finer Eralside diamteter of Liner in cpfinder bore fiear after fitting
32530 10 32635 In. J-2550 ko 32557 in. 015 va 0027 dq, 31245 1 3- 1260 fa.

(31880 to 280 mm.} (2030 {0 32948 mem) (032 i 064 mm. ) {79362 va 7940 mm.}

Getead, thent the barea naust Ba imachined and honsd o
the dimetzions given in the able,

Remoring worn lners

Remove and dismantle the cylinder block ag detailad
in Saciinn A 27, Mace the cylindar blok fece downwspds
ar. suitable wooden suppoMs of the bod of the press,
enguring that there in mufficlent space between the block
and the bed of the presy to llow the worn linsr to pass
down. [oaert the pilol with i exlznsion inbe Lhe bottom
of the liner and carefully presa the Ener 0wl of the bore.

Frillog wer finers

Thomoughly dean the cylnder BHock and lingg con-
lacting surfaces, Stand the ¢ylinder block face wpwards
on the bed of the pross, inaart the pilot inla the top of
the [iner, abd position tha liger with it chamfered end
tn the wp of the cflinder Mock bare, Ensura that 1he
Wacr it square with the top of the block and that the ram
oF the press is awer the contre of the pilot, Press the liner
fully inte the torz and Rush with the top face of Lhe
bodk

[F & liner withont connsciing rod cfearance efola is
fitted, then slota cinst be miled in the botiom of the
timex to zuit the zleds in the cylinder Bloek bore.

Einally, bore aml heoe the lincrs ta the dimensisns
given io the table,

Sectiom A.30

FITTING FLYWHEEL STARTER RINGE

To retriove the old starter ring from the Bywheel Bange
aplit the ring wilh a epld chisel, taking core not to
dauriage the Gywheel. bake cerinin that the bore of the
new ¢lng wnd tte mating surface on the ywhest are free
fram burn aod are pacfectly clean,

To AL the oew ring it must be heated to 3 wmperature
af 3T o 752° F. (300 to 409" ), tndicated by a liphe-
hlue surface colour. IF this tampemtare i ¢aceeded the
tempeer of Lhe weeth will be afacied. The wie of & (hermo-
starically controlled furnecs is recommended, Place the
heated ring on the Sywheel with the tead of the ming
tecth uppernost. The expansion will allow tha fing to be
fitted without Eoroe by pressing or tapping it Gehuly watil
the ring is hard against its mmater.

This aperation shouid be followsd by natwral cogling,
when the ‘shrink fr' will be parmapently eatablished aad
no further reatnpeent requined.

{Far ‘SERYICE TOOLS' scr page A200

GA MO 0 |5, psue 2 i

d.19
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ISGI& Yaiva Beat Flulvhing Cuatter

1RG 284, Valve Segt Cinze Rreaker

LR(IZED. Valre Sext Murcanwing Cutter~ Tap

GIRC, Yalrg Seal Marrowing Crtter —Bobtood

18471740, Yalre Seat Caiter Pilwl

LBGET. Valve Seal Colter and Pilot Handle

The uze of these toods will save lengthy and wastebul
grioding when velve sals ars pitted and a150 £nabie the
width of the valve seats to be muinsained at their ariginal

dimeosians,

aHal
oL a4 hLOVCH B115,  Lsnar 70 dEu4S
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IBGID. Filee Box Tor Yalve Seat Cudbers

LHGZ1. ¥alve Rocker Buch Regwaver and Replucer

This tool, which consids of @ driver and an anvil,
makes the resovel and replacernent of rocker bushes a
simple and ale aperation.

(B Simrtiog MNut Spanner

The rohust construclion of this apeeish 'slooek-Lype"
spanncr is condusive 10 long life, The deaipn cheblas o
jaw nut to b revooved o replaced whthout the nesd foe
lockiog che crankshialt by improvissd means, which may
calese damaps L Cominpicrials,

18G55A. Piston Rimg O prossor

A clamping device lo rctain the pistop Hogs and
cnabl: the pislon to enter the cylindsr bore with &
rttieiam of presswre.

146371 Tarque Spanger=30 to 140 1b. 1t (4-15 g 1935
kg m

Ur ahD MG bAEY  [satc I, B985

A1
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150516. Crankshalt Ciear od Pallay Replacer

Thit vanl B desipned for drving om the crankshafl
goac ol pulley.

Ay

Py
._.,__,-' P .--'1
.___,-'_ T
-""-.-._'.:-"f_f';.-'ff-f
-~ .___.-" __.-"
18G1244. Coumrstinft Liner Bemover and Replocer (basic #_H,f’ e
toal} - P
Crpnhakt liners ¢an be removed and replaced wilhout I
the damege inveriably associated with the use of i SRR -
provised drifts, Adagtors for uss with this basic tool are o D
obtaineble ecparaly. * 2 @

1BG124B. Canwhakt Liner Remover Adsptar
1805240, Camabalt Liver Remerer Adapbor
183124F. Carmtindt Liner Hemorer Adaplar

1BGI24H, Camshalé Liwer Remover Adapbor

TCr FEAM L LI

LIHERS
Eﬁtﬁ‘ﬂ AL

I&Y
P S r _I

o ! |_—*--—--———- =il

Lo
au':: :;.."E uq"u: [~ ] FR[-T13

LEGL234A. Camshaft Livey Reamer (bazic (oel] (23GI23B. Camshalt Liner Hearoer Cuotter

Thiz iy esseatial when resonditioniog cylinder Blocks, 1HG 1230, Camshaft Liner Reamer Cullef
otharwiss camshaft lincre cannet be reamed in line, 1BGATIE, Cashafl Liver Remmer Catter
and in consequencs the clsarance between the camahait : Liner
journzl apd liner will be incoerect. The cuttors aid pilote I8GIZIL, Camabalt Reauer Pilat

For w3a wilh thia basic tool are supplied scpamately, LBGIZ3M. Camshafl Liser Reamar ikt

18G1230). Cpmahalt Lioer Reamer Filot
1RGL123T, Camshaft Liner Reumer Flck
13CIEIAD. Camshafl Liner Reamer Filat
AL G WA M e X 4F9DS
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18GALA. Maln Braring Cap Remorer (haske ool)

The frame has fest suilabby spaced to lecate on the
crankease Aonges. The adaptor {8G42% is ecrewed Arst
onta e drive serew aned then inta the main beaing wp.

IRGA2E. Muim Bearing Remover Aduptars

[RG6. CHl Fomrp Relesse ‘Valve Grinding-in Tasl

Thit togl is desigtied for the removal and grinding in
o ol release valves, It conslsts of & ktnried handla,
kautled sct serew, and rubber steesve. Tighteniog the et
acry cxpands the rubbar plunper, which ensures that
the oot is & tight it when inserted into the Bollow oil
reheasa valve,

EBGSE. Camshaft Gear Remaver

Thi tool will remave the pear yuickly and without
damage. The centre drive screw incorparates & hardened
steel boll te msduce Friction; o separgie throat pad =&
provided for lnscrtion between the camshaft snd the
bl whan extma ravel is required,

LM MIAGE MIF. lzme 3, 45025
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1BG2. {vankshoft {ear, Polley, wnd Propeler Shakt
Flampe Ramover

£ A pplicalion—crankshaly gear and polley remaval,)

A moltipurpose ool with aliernative Tega readily . = i~
interchengrable, ona pair with thin, fnt eads designed
for remaving the chaln wheel, and the other puir haviop

tapered epds to cogage the pulley grooves.

18G3. Fnplee Front Corer Lacating Bash

This tonl ensures thal tha felb oil sesl and cover are
concentre with the crankshaft, thua safeguardiog ageinst
oil kaks, The tool ia doubleended 1o tmake it use
applica¥e to crankshafts and (ronl sovers of different
dirmenalens

LS. YValve Spriog Compressor

Thiz toel is chetionad with & cam amd lever aclion
which is both poaitive and gpeedy. The aduplor ring
which cootacts the valve spring caps iz apecially ahaped
to [acilitats the ramoval and replacoment of the gphit
callets. A sorew ndpastment is also provided.

LEGES, Valve Grisding-lo Taal

Thiz aucton-type tool has a haodle of tonvenicot
langth to eneble it ta be rotatsd backwards and Twwards
bieiwean the palme of (1 hands whet grinding the v&lve
Py and scala.
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SECTION Aa

THE DIESEL ENGINE

Sechion

Hig—end bearigs—rataving ond replacing .- . - - - . . Aa.12
Camshaft

Besring liners—removing and replecing .. o o . .. o A4

Remuving and replaciog o . ‘e . er o .- .. . Aadd
Crankshalft—remaoving and replacing o - .- .- - . .- #Aa3e
Cylinder bead—ratnoving and replacing . .- .- - - .- .- .- Aal?
Cylinder finers=removing and replaciog .- .- - - .- .- .. Ap kil
Decarbuiiziog .. .- . .- o . . Ag 2
Dexmiplion . ; .- e e - " . . Aa.l
Engios front plnln—rnmmmg nnd rc:}lamlt . - .- .. .. v ‘e AuAs
Flywheetl—remoying and replacing . . . . .- . .. v AwdE
Frywheel howsing—removing and rpledng “ . .- . . . Asd
Flywheel startar ring—removing and replacing . .. .. .. .. .. . AR IT
Lubrication system . .- e . o .. .. .. s Ao d
Haml'uids—rm\'mg anLi r:pla-u;-mg . . o .. .. .. - - A 16
(Kl Rlter—exieTnal .. .. .. .. . e - . .. . o Ap. b
CHl pressure . .. .. .. .- . e - e o e . AnT
Chl pressuce release valve .. .. .- . . . o . e . Aab
Chl pump

Diztanthng and massembling .. .. .. - .. . o - Aall

Retdoving and mplacing .. . .- ‘- . - .. Aal
Oil sirainer and prck-up—removing and n:plac:mg .- . -- . Aa LD
Piston and cotiosctln g rod

Dizmantling atd ceassembling .- - .. - .. Aa LD

Hemaving and replaaing .. . .. .- . .- - .- .. hall

Pigton ringt—removing and ceplacing .. .. .- .- .. - .. .. An
Piston sizcs atd cylinder bores .- .- - - .. - An2l
Power unit—temovwing and ceplacing .- .- . .- .- .- Al
Service tosply | . . . .- . .- - .- End of Seclion
Sy
Dirninlng . . - . - -- Ang
Retaoving and rep]a-:mg . . .- .- . . - Aa 3
Tapmets --temoving and roplacing ' ,, .r o v o ' Aa b
Timing chaio
Case—removing and peplacing va o o Aa
Removing and repliwing .- .- . .- . o Aa3l
Terwioper——removing, dismaoding, and r-:plav:mg .- - - .- .. .. AL H
Wheels—remaving and replacing .- AgA2
Vitlyen
Grinding .. . . Al
Removing and mp]mng .. Anll
Timing check .. . . . - Az TH
Yalve guides—remaving aod replacing . Aads
Yalve rockers
Huzligg —retnoving and replacing .. .- .. .. .. .. .. .. Aa 15
Clearances—adjuaring i . .. . . . . . .. Aal7
Shaft—dismantling and re:.s;-:mhlmg . .. . . . .. - Anld
Ehaft removing and replocing .. .- .- ) .. .. .. .- Aall
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THE DIESEL ENGINE

(Longitudinal Section)
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THE DIESEL ENGINE

Aa

Section Aa.l

DESCEIFTION

The BMC 1-2:litra dicae] engioe installed in this vebicle

6 of the indimect |njection type, with {our wplincers
baving a boce of 3-25 in, (82-6 trn.] and a stroke of 4 in,
(1016 mm.), with a compresaion ratio oF 20 @ L.
@ Thke cylinder block and crankeass §5 3 tne-jriscs casting
{ul Biph-guality cast ipon, ensuring meimum cigidity and
strength. Full-length water jackets are provided so that
even cylimder lemperttutes and high wear resistance abe
ussurcd i

The cylinder head carrics (he valve operching gear,
inlet and eahaust valves, el injectors, and bealer plugs.
Large circulafion passepes are cast in the head, ensbaring
achequals coaling.

A guickly detachable rocker cover encloses the valve
gear end embwwd|es an okl Ailer.

The combustion chambors ere the Ricarde Comet L
trpt, and o sonjunetion with walvea of large bead
diameier pive maxirmue sfciency and easy air inlet and
exhaust Bow. Both the air iolet and exhaust manifolds
ere carried on the Teft-hand zide of the cylinder head, and
previgion is made for conoscling & vehicls heater,

The foteed-steed caroshaft is moountsd in the Lefl-hand
side of the cylinder Block and is supported by chre
white-meial bearings, The cam profiks ace dedgned for
prevent surge and fo give quiet operation of the valve
pear, A plipper-1ype, oilled chain tensiongr i Btted.

The timing «haio is oF the tripberolbr Urpa and drjves
the: fuel infection pump.

The forgedasten!, couttechbalancel crankshalt & aup-
ported by thiee main bearings of generous dimansions
b pive adequate bearing surhees in onder to withstand
the conslderatle logds experlenced I diese] anginas,
The bearitigs nee ol sieel-becked ladapdium.

Craokahaft thrust washers, of steckbacked white
melal, are fitted on each zide of the centre main bearing,

The connecting rods are of “H-seclivn fored stesl
with renewables big- aod smallend bearings.

Tivs Mg-and beanngd ara of siselhacked landdndium
and the small-ends sre fitied with sieel-backed bronzs
bushes.

The big=ods are dizgonally split o pecmit the pistons
&0d coopecting rods to be withdrawn uprards through
the cylinder barea.

il jat boles are drilled in the upper half of ke big-
eods and these supply the cylindar wals with adaquate
Tubrication.

Aluminium pitons of the solid-skirt tpe are fittsd
and a speciplly sbaped crown is lncorporated bu suil the
charactecistcs of the combuslion chamber.

Theee comipression and (wo sroper nogs are Gited,
and the floating-fyps gudgeon pin is securcd o position
by means of circlips.

The inlet valves are of large head dizmeter Ly promale
pood charging, end ol s2als Ave Aiced vo all valves.

Gd MLOGE W15, Tpmoe X, JB7F

The oil purop is of the secedlde-rofor, non-drainmg
typa and iz drivan from the camshaft.

A Tull-Agw oil flter i mouoted by means of a0 adaptor
on the side of the crankezes.

The C.AY. disicbutor-type Tucl injecdion pump is
fenpe-maount=d and incorparate 2 techanical govarhor,
The pump doive s via the triple-eollec Hodig chafo, Fuel
il s deliverad to the injeciion pump vin &n etternal
filter, having & renawahls paper-lype clament,

Fintauk-type fusl injection norzles are used, and =
lzak-0ff pipe cotumms any bBack-Jeakapgs of Fud to the
supply side of the fuel aysteti,

The irdet manifald is of alumioiun dloy and sast eon
it used for the exhaust manifold. Both madufobls ame
mounted o1 (he mae side of the cylinder head,

A cenninfugal walsr punp with fan bHades attached o
the pulley is mounted on the Front of the cylinder block
and iz driven by the dynamo balt.

T he cooliog system 1 controlled by a thermoatat in the
cylinder bead via inbyitt by-pads passages.

Section An.2

REEMOVYING AND REPLACING THE
POWER UNIT

The engioes may be remaoved Jeaving e pearbox end
tranzfer box in the vehicle, or, alternatively, the spgmas,
gearhox, and transfer boa moy be remoessd 29 & wnlt.

Enginz aty

Disconmwect the battery,

Release the hoses Troo the iulet menifold adaptor end
rocker cover vent pips and éppove the air cleaner.

Drrain and remaove 1he radsatoy as desceibed in Scction
.

Disconnect the dynama and slarier maotor cables, the
feed cable from Mo, 4 healer plug, and the cabla from
thz thermal irensooitber.

Detach the control cabls from the shut-afi laver amd
froo the support brocket.

Disconoect the coolrel red lrom the stigats.

Urnscrew the oil presaurs gnuge pipe from tha urion
on tha eylinder black.

Drisconpect he fudd feed pipe eod the fuel leuk-36F pape
from the engine.

Fekease (o exhaust system ab the manifold Aange and
silencer support.

1f & beater is Etted, disconnect the watse hoves, depigtar
tuhes, and cabls connections. The heater elernent sod
blowar cin then bea cemoved hy unscrewing the Four
securing serewa from the engine sids of the dash pansl.

Remove the knobe and gaiters from the gent changa
lavers.

Unsceew Lhe six fiking woews and it off the gearbos
cover inside Lhe calb,

Sling the cogine Mmom the two breckets on Lhe rockor
cover and support Lhe geasbos on 2 jack.

Remave the bolus secuning the gearbox Lo tha fiywhecl
housing and the nuts from the engine Tonl MHOUATINES.

Ae 3
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THE DIESEL ENGINE

Aa

Fig. Aa.l

Remoying the off pregrere refeaze welfie, wring foo
THEGD

Sectipn Aa.5

EXIERNAL OIL FILTER

The exletnal Blver is of the fll-fow orps, this ensursg
that sl «il in the lubrication circuit passas Oeeough the
filter belora reachiog the bearings.

The element of 1he filier is of star formation in which
8 apsael.quality Telt, selecled for ita Bltering peapertics,
LR N

il & patssd 1through the filter from the purmop at 2
presswre conteallsd at 50 1b sy, in. (3-5 kp./om. T by the
crging o releaw wlve, This pressure will, of course, be
somewhat highet pad! the oil reucheas 3 working tem-
peralure, Sema pressite is lost in passing dhe oit through
the fillat elemeatn; vhis will ooly bs very alight with & oew
clement, but will increase a5 ibe element becomes pra-
grestively contaminated by fareign meiter removed From
Lhe ol

& bolance velve is provided to ensore thae il will sell
resch the bearings if the Alter becoimes cumplewely
choked. This velve, st to open &t a pressure diffenmes
of 15 o B Ikfaq, i, €60 o 14 kg am.3), s neo-odjust-
aile and s located in Lhe flser head custing. When the
velve is opened unflersd oil can by-pass the fiter
clement and mach the beanings.

A1 every ol chanpe the filter elgement shoukd be
cenawed ag follows.

Helease the flter bowi by unscrewing the central bolt
whyjely hobds it to tbe filter head and withdraw the bow]
complete with clement. Femave and discacd the old
filter clement; withdraw the eirclip from the central
sectfing bolt and dismantlke the filter bowl, Wash (he
filter bowl aod ita compomenls in pernol aosd ablow to dry,
Reassemble the flier bowl, eosuniog that the Felt washer
fitked belween the pressore plaie and the pressure spring
washer i in pood sondition, and msiall o mew Gl
elameni.

{Check that the Blter bowl sealing washcr 3 positioned

Gd MG WIS Dsue 1 SBLEG

carccedly in the filler hewl, prime Lhe After with cheen
abigate o, &nd renssemble.

Aller reassembly run the engine unil tha ol ia
tharauchly weem and then check the ofl Alter Mo leaka.

Section 4p.6

ML FRESSURE RELEASE VALVE

Tlee non-adjustable wf pressure releass volve is situated
aj the Mrowl, un the deght-hand side of the cylindar Block
just bzlow the boas for the cxternal oil fltcr adaplor, and
is held in position by & large Jtcxagon nut saaled by a
copper washer. The ralasde valve spring mainlats & valve
cup apninst 4 stafing ichined in the oyliocder blisck,

Dudng major overbauls o in e eveol of kow il
preziune, wWhan it is known that all other compooents of
Lhe envgpine are in good condition, the cofeass valve shoald
be remutved, bsiop tool 1BGES, and examined to eosore
Lhat Lhe gup is seating cocoectly and that the sprimg has
o loan ing temsion. BF the valve cup is scored or shows
signd af wedar it should be rencwed

The releass valye sprong shouwld be checked by measar-
ing ils Free kengths it should be cenewed i it is belaw
Ihe speclichion gren under "‘GENERAL DATA".

The valve sealing can b checked by applving eogineer’s
biue Lo the conical face of the valve and lesting for
conlinuwoss murking, IF the seating is damagsd, the vabe
cup should be lapped in, using valve gnnding-in teol
180455,

Scction Aa.7

DIT. PRESSLIRF.

Providet he il filbker chement is okean and o goed
condiflon, the ol pressurs during nomoal rutping end
wlen (he engite is idliog should e in ascordance with
1he Gigures given under “GENMERAL DATA', A3 the filver
betomes cheked he pressure rogistersad on the ail g
will progressively dectease, and on an engine known 0 be
in good condition a drop of between #0 aod 15 b /5. in
{-7 aod 35 kp./om.® belaw fhe normel pressers 13 &0
indication that the Altar alement bt Became chaked and
i5 being bypaaserl. Thus cam be remedled by renswing the
odl flier ebemaenn,

1f ihere is a noticeable drop in oil poosswre when it i
koown that the oil Gher chement is in 2 pood ard dean
condition, the fodlowing points sheudd be checked

(1} Ensure that ibere is a pood swpply of e corcrect

grade oil in the engine mump.

{23 Check the oil presuge telease vabve (see Seiion

Aa.g).

{11 Check 1be operation of the oif pressure gaugs by

su'betitutnn.

(4} Eostre thit the ol struinet in 1he sngine sump i%

clean aod oot choked with forsign mhaltec,

{3) Cheek the odf pump for corecct operation dbd

enzure that thers is no air leakage botmesn the
pump cover and bedy {sze Seclon As11).

Aa. il
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Fig. AaZ

The vil punp focating serew with oo met aud washer
rercpedd

{6} Check that the wacking clearanwes of gl bearings,
Lo which oil is supplied under prossure, is Aot
srcesaive (ser "GENERAL DATA'L

Section An.B

REMOVING AND REPLACING THE EUIMP

Dirmin (e sump a5 described in Soction Aad, Support
the pumyp, cénove the sed screws which secuee [t ta the
crankease, ond detach the stmp and its gushed from the
cngEins.

Before refiiting the sump to the crankeons snsure that
the sump gasket and the cack scal in Whe recess of the
reaT main bearing cap ame in geod condition. TE s always
slvisable Lo 0t & oow aump gasket.

When filling & new pasket ¢lean the joint faces of the
sumyp amd crankcass, ensuring lhad all traces of the old
gasked ore removed Smear the crankease faco with
grease and plece the Dew pasket in poscitioh, sRSUSLE
Ihal the gasket does not cover the prossure Telease vakve
passage in the crankease. Lift the sump infe poesbon,
iyatall the X2 securing sorews, and lighten them cvenly.

Section Aa9

REMOYING AND REFLACING THE
Qi PUMEP

‘The ol pump s securdd (o the crankease by ooe
locating serew, which is inserted inte the lell-hand sde
of the crankcise from the outside. A dome nut and
wishar are used to lock the [ncating sorew and prevedt
are ok keak dua to espage pust 1 Lhroads,

Drein and cmove the sump as described in Sections
Agd and As 8 Disconmect the oib delivery pipe Erom
the crankease and the buse of the pump, wascrow the
dome nut, and emove the localing sorew from the sde

dea.ll

ol 1he crankcase. The il pump complete wilh il sirainer
and pluk-up can now be withdrawn frem the crankesase.

Replacement {1 & reversal of the above procedure, bul
balure replacing the dome nul and washer engure Lhat
the Locating serew i3 1ight and propeely enguygsd with the
recess il the pump hedy. The pump doss not nesd
priming.

Section Aa. 1D

REMOVING AND REPLACING THE (HL
STRAINFR AND PICK-UP

The wil strginer and pick-up can be cemoved o the
engios wilhout removing the ofl pump, Remove Lhe Sutn
g% described io Section AaB. Unsceew Lhe twvo 2t bolts
with apring washers and delach the striviner and pick-up
and gasken frovn the oll pemp cover,

Dismarthe the ctrainer by removing the cenime-boli,
nut, and distance piece and clean fhe sirainar Faues in
a piraffin bath, ueing a shfl brugh—oeyer usc rag.

When reatiembling the sirainer aond pHok-up ensiee
that the Jgcating tag on tha straiger cover enpiged the
slat in the srainer body.

"'_—ﬁ
12—Eh

Fig. Aa.3

U prnp compements, The chamfered end of the ouier
rotor It Indicnred by the arrow

1. Besdy. H, BolL

1, Set roew. ¥ Cower —zbrainer-

1. Spning washer'. 1L By —erlier,

4. ROGorE, M. M.

3, Sl bilr, 12,  Shakapdned Wk,
4. Spring wdaher, 13. Shall wnh geac-

T, {Tver- oil pamp 4 Key.

15. LDmilapoe piese,
[ MO MY, Tane |. SOnrd



THE IMESEL ENGINE

Fre. Aded

Checkimg the off pump rotor eai-Aat, wiich shoad!
mat exeted (K5 in, [1[3 meern)

Reft the strater and peck=tp to the oil pump with ibe
cteainer cover al Lhe Sotiom-—that is, with the internol
auction pipe facing downwnrds—using 8 new  joint
wishey Belween the dArainer body and the ail pump
oAk,

Scotion Az.11

DIEMANTLING AND REASSEMEBLING THE
{HL I"LUMF

Befeore dismantling the ol pomp secibe a line aoross
oot sides of the pump body ind cover flanges 10 wssis
reacssembly,

Remave the gl alraner and pck-up a5 described in
Sectiony AL, Underew the FPour asb sereves from Lhe
hae of 1he putip and remove Lhe pump cover.

Fig. Aa$
Checking the rotor Jobe cfcarance, witich thowld met
exceed 006 ig. (-15 pun] when 1B rofaer ave g the
Pofirian shaws Denee

Crd KON BIES. Tiioe | Milde

Fig. Aok

Checking she reror fohe clagrgtee. Hhew the ronws
oyt it (A pelktriot wherked Jnger oie cledrance shoald
Hf exeecd THE In, [} )

Wilhclram Lhe auter prdur, degach the innee roter and
itg by Eroan dlke pump spandle, #ied pemcove Use apindle.

Thorpughly ¢lean akl pacts [y paraffin and inspect
ihepi [op weae. The pocor @ppd-fhnar and lnbe clearnces
should be checked as Molloswy:

{1y Invall tha sedows i Lhe pump boady, pluce o
siraighicdga acrosa the joint face of the pump
body, and mrcasure iba cleerance between the top
face of tha rotors and the onder side of the steaizhgs
edge. The clearance should not exceed D05 .
(- 127 mm.). [n caces where the clearance & eigsaive
this may e rermcdied by careful leppiog of the
pump body Earc.

{1y With ithe roroes ingtalled in ike pump body measbee
ihe dlearapes between the rotor lobes when 1bey
ara in the position shown in Fig AsS, 1 {he
claacamss axcosde (K gp. {132 mm) the retbrs
sheruledl b penewed,

(V) Rgpread 1est () with the cotor Iobes in Lhe position
shown in Fig. Aa8, and U e ¢lserance sxoeede
DM in, {200 om ) eoew (e olors,

Reassembiy is & reversal of 1he dismanlling procedure,

noling the Fellowing point:

{13 Tubricass all paris with clean enpins ol

(2} Ensiore thnt the cuner rator B inmalled in the puup
body wilh its chamlered end (=% Fig. As.3) nt
the driving gear end af the ootor pucket in the
pumip body.

(N Afes mesembling chack he pump for fresdom
of action,

section Aa.l2

EEMOYING AND REPLALCING THE
BIG-END BEARIMIZE

Eemowe the awnp and the ol pump (Seciong Aa.B
and And,

Ain 3



THE DIESEL ENGINE

Fig. AaT
Tite cormecting rotd bigeerd bearing focaring sags ()

mrd groover (). Fhe frgwres (U) mdfcure the eptinuler
Jree whick the end and cap were removed

Updack amd remove fhe bigend beacing cap bolts;
writhdraw the beariog caps; detach the connecting rods
fri the crankshuft sad cxtcact the bs2iing Lozt

Az the beanings are of the shimless type it i3 esmatial
that no attempt be made 1o adjust them. Worn eatings
should always be enewed.

The bearing Liners (see Uig. ATy are [ocatsd in their
housings by & small tag on one side of cach liner shgaging
a carmsponding Erocve in the connecting rod and boariog
cap. 1t shoulel e boted that Lhe bearings are ittt 20 that
the tags am o the saume joiot #dge of the bearing housing,
althaugh on apposite cOMEeEns-

IF used bearing lioers are 1o ha refitted Qb 4 sssential
ibal they are installed in their original postions, and
each holf-licer sheuld be marked with is posilicn in, and
the oumbec ¢f, the connesting red from which it was
wilhdrawn, A centec-punch shauld not be used for this
QUFpOse.

The connesling rod cap bolls should be tighiensd,
using Lorque wrench 185372 st Ly tha figure plven undér
SGENERAL DATA’ Always menew the lock washers,

Section As.13

REMOYING AND REFLACING THE
YALYVE ROCEKER SHAFT ASSEMALY

Delach Lhe twe hoses from the air cleaner.

Unscrew the two aeta securing the valve rocker cover,
withdraw the engine lifting brackets, plait washers, cup
washers, and soaling bushes, and Lift off the valve rocker
caover, taking care not io demage the cork gasked.

Tulock aod slacken fully the valve pocker adjusfing
sErews nd remove the cight rocker shafl brackel securing
nuts and plain and speng washers Bemove the valve
racker shalt compplete with cockers and brackets.

Aa.i4

—

Rq:a.u::mhl}' is & perersal ul Lhe abows prvu-.--.:rlurc, bul
before replacing the valse rovker caver check wnd adjuzk
the valve rocker clmarances as described in 3ection Aa.27.

Secton Aa.l14

DISMANTLENG AND REASSEMBLING THE
VALVE BOCKER SHAFT ASSEMBLY

Preas back the locking washer and remnove the rocker
shalt locating screw From the rear Tocker mounting
breckel. Withdraw the =plit pin and plaisn and spring
wishers Fram each end of the valve rocker shaft and
slide 1he tockers, brocksis, distance pisces, Spring
washers, amd spacing spring from the racker shafl, necing
the order jn which they are remowed for resssenbly
PUCpPOEsS.

Unscrew 1he plug from the Froul end of the rockor
shaft; the pluy in the rear cod of 1he rocker shalt 9 a
drive fit und showld notl ooomally ke removed,

Thorouphly clean all compunents with parafhin, allow
to dry, and |hen clear the oilways in the caac becker
bracket, rocker shaft, and valvs rockers with ompressed
air.

When reassembling, commence with the rear bracket
and secuta the rocker shall in pweition, ensuring that the
dowel end of the locating screw properly engages the
lacaling hole in the rocker shafr. The valve rockers and
remiinihg rocker brack=ts should be wesembled 10 the
rocker shait together with tha spring washers, disiance
picces, and apactng spring in the roverse order 1o that
in which Lhey were pemoved.

Section Aa.l5

REMOVING AND REPLACING THE
BEOCKER BLISHES

Remove and dismaintle the tovker shaft as in Sactisns
Aa 15 and Ma,1d,
To remave andd raplace worn tocker bushes tha wie of

r| |r

i 1|| i

.-J? ..-il"E b RI2T
Fig. da.k

Fiulng o wrive rocker busiy, wsing feal 13021

Gid MO IDM bl 5 Foue |0 D66



THE DIESEL ENGINE

Aa

Fig. Aa.9
Fhrawing the correct potitive for the valve rocker bush

A, Giwmyo m. lodnt in rocker Byah. 2 Ol prgog

Lo LBGIL is recommended ; the bushes and the rockers
can be very epsily damamed by uslog improvised drifis,
Place the rocker on the anvil and drjve (ke warp bach
ol (Fig. A8 2}

Mace a new bush an the driver and paosition the buch
wilb Lhe buld joipd a1 the top of the rocher boreand with

the ead of bhe nd] grouve picking wp the oilway w the
adjuster end of tha eocker.

It will be wecwssary to dechl the ol hales in 1he bush 1o
coincide with the oilways th the rocket, The ol hole 1o
the adjuster end can be deillad bafore (he bush is Gried,
oxire care being takem 1o keep tha hofes of the bush and
racker in line during the pressing-i opatalion,

If the holes are drilled atker htejng, the loflowing
proceduce should be adopted. Remove the adjuster somw
ard usz 2 Mo. 43 drili, ‘089 in. €226 mm. ), 1o deil| awt
Lhe end plug and to continue the cilway thraugh dhe Tash,
Feplug the cnd after this operation wilth & rivet [Fard
Mo, 02435} and weld the plug into pasition. Tha of
holke in the top of the rocker barse] should ba comtagued
through the buch with a Mo, 4T deill, 0TS (oo (139 mim ),

Fimally, burmigh-ream the bush oy the dimveslons given
under “GEMERAL DHATA".

Section Az.16

FEMOVING AN REPLACING THE INLET
AND EXHAUST MANFOLDS
Diseotinect the ¢xhaust pipe fvom the manifold end
deach the at ¢Jeoer bose from the manifold adaptor.
Support the inlet manifold, unsorew the Tout soes
which secure both the jifet sod srhawH manifolds to
the cylinder head, and withdraw (he inlel manifald.

The enhaust manifold and manifold gasket can be
withdrawn after the two cemadming nuls with plain
wathers sevureng il 1o the cylinder bead have becn
cemaved.

Bafore reassembling, which is a réversal of 1he above
procedurs, rrmove all troces of 1be old gaskst from P
cylinder head and manifold joint Taces and fil & mew
gankst.

O B WG M1, Dnea 2 80519

4 18 MM 12 7

Section Aa.ly

REMOYING AND REPLACING THE
CYLINDER HEAD

Drain the cooting system kY described in Section CF,

Remove the inlst and exbaust manifids (see Sertion
Aa L6} and the valve rockar shaft asmmbly 28 deserabad
tn Seclion Aa.13], Withdraw tho cight push-rods, storing
them carefully so that they may be replaced o theic
originel positions. One way of ddng this is o punch
eight srpall holes in a piecs of cardbosrd, nunber the
hales, and insert each pusbh-rod ioie i corrcs panding
hole it 1he caed,

Disconnect the Fusl fesed pipea Gom the injeclor and
injection pump eod remove the pipea complele with
ciamps and demper bushes, Detach the leak-off pipe
fram Mo. 4 injector eod from Lhe Mol Blter and removs
the injoctors as described in Seclion Ta 12

The fuel injection pamp owtlet onions should be sealed
wilh aealing caps [RCELS to prewent tha ingress of foreign
Huatter into the feel Dystem,

Dhzconnect khe cadiator lop hase, the feed lead from
Mo 4 hester plog, snd the cabls from the thenmal
ErAnSMmitter.

Remove the main fuel Alier 20 described in Saction
I

Slacken the 23 nuts and e two valve rodker cowver
studs eecuring the cylinder head & turn at a time o the
order shown in Fig. Az, 1 until all load hae been, peleassd.
Remove the outs, <over siwds, and plain washers from
the cylinder head studs and LN of the oyfinder head and
pasket.

To facilitate the breaking of the cylinder head joint
tap each side of the clinder head with a hide mallet er
a hammer with & picce of wnod interposed o tala the
Blow.

When ressscmbling, which is 4 1eversal of the bove
procedure, snawre 1hat the sudfaces of both the ¢vlindar
bead gnd cylinder ook are clean; il i not necossacy W
nse joinling campaund or grease For 1be gaskat, one s

" ey, el g 7Ol

oo olREal
G i

e |

b9
Fig. Aa.lD

=t
Cylinder head nue sleckeming amd nighlertng segeeence
A 13
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THF. [MFSEL EMGINE

Fig. Aa.11

frstaifing o pisim omf comnectng od, aing ol
[HLFS3A v conepress e pieked Hlmis

af which ts marked "FROMNT amd *TOD to faclilale
correct replacement.

Tighten the cylinder head nuts 2nd cover sl a
quartee of & furil &t & time in Lbe order shewn i Fig.
Aa 10 wilh lorgue weench 180372 st o the fignre given
under "GEMERAL DATA’.

Replase the push-rods, ensucinp 1hat they are imstalled
it Lhe pusiticns from whech they were onginadly aken,
refit (he valve rocker shalt 2sscmbly, and chesk and
atkjursd 1he valve rocker vlearancrs as describsd th Scolion
AT

Rlesd the ek sysicin ol aic a5 deswaibel h Secdoe
(38,5, 2vart the eopine, and alfow i 1o ron ala fast idling
gpead until it is thoroeghly wanm. 3Hop the cnging,
famnove the walve Tocker cover, retightlen the cylinders
hepd nuts and covar sinds as described ubove, And chicck
and adjust the vaive rocker clearanoes i neoessy.

Secfipn Aa.lB

REMOVING AND BEPLACING A
PISTON AND CONNECTING RO

The pistons end contecting roda srée withdrawn MMan
the Lap of the olinder Bock.

Revove the aump as descrbed in Sccton Aal, the
oil sruioer 1 30 Section Aa.10, and the cylinder head
w3 in Section A3.17.

1llnlock and temove the hig-end bearing 3 el
withdraw the bearing cup; rdease (he coonecting Tid
Fromm 1he crankpin journal and push 1he eonacciing cod
and pirton assembly opwards until the pston ings amo
cleae of Ihe cylinder bore, Withdraw (he connecting fol
and piston frone the top of Lhe chlindee block and cohil
the beering ap.

The big-end beartogs are offscl in the connecling rods;
the bearings of Mos. 1 and 3 connecting roda are offsel

Aa. 16

powards 1he rear onel Thase [or Woe 2 and 4 dowards
e frint,

When uged panra ars to be refilied 7t iR cosential that
Ihey are inatalled jn theic avigingl positienk. I esder ta
ensure this, muck exch bearing cap and cumnecling rod
with ibe number of the ¢ylinder Erem which i1 was
remnred

Bafora renlacing the pistan wnd connecting cod, whicly
is a Teeersal of Uhe above pracedure, g2t the piston Ting
gaps gt 1 1o swch acher,

it is cesentind that the pistons and connecting rods are
installed in their own sylincer bores and the sahe way
roubd, ie. tha combusion vavity in the piston ceawe
ans the ofl jet hale in the big-end bearing must be o Che
side of the angie opposite to the catnshalt

Use pislon fng compressor 183G 55A to Facilitate the
installaniun of the piston in the bore wod ko eveid the
breaking of Lhe piston ringa.

Fit new logk washiess and tighten the Big-end booring
cp bolts wilh torque wiench LBE3T2 st to the Bouce
piven under *rENEBAL DATA",

Section Aa.l19

DISMANTLING ANIF REASSEMBLING A
PISTDON AND CONNECTING EOL

Femuve the two circlips sscuping 1he gmlgean pin in
its position and press Ve gudgeun pin oul, Suitably mark
the pistona and pudgeon pio 4o Meilitate eassenbly 10
their ariginal connecting Tods.

Check the medgeon pitt and connecting rosd little-end
buegn For wear aguinzl rhe dimensions givesl wnder
'CENERAL DATA'. 10 the littleend bush ia worn it

y,f‘
’Hrp-...‘ walld
Fip. A 12
SR Wi COrrecr patitien i afie cmmecting rod
littder-enl bush
& Urilways n. Ol grivowe,

£, Bach faint oo cansbafl side of conpectieg 104,
Oq ML W15 Tasoac 2, b



THE DIESEL ENGINE

shauld ba pemoved and & oew bush tostalled, using &
light press.

Whett installing & naw Litthe-and bush ansype that the
oif boles in the fush are in Line with the oil holes i the
connecting rad ptid that the o] grogses in the bush are
uppermost s Fig An12)

Adter inslalling, new lintleeod bushes must ba Gnish-
teamed o the dirmensions given undsr 'GENERAL
DATA"

MNew pudpron nlt: shouwld be Aied by sefeclive
aggerbly. The pudgesn pin shoould be a bard hand push-
At ln e pislon at & coom temperatuce of 20° C. (85 E.).

NOTE—Whan remasembling the pinton o the conmect-
Wi rod comme that e combostivn cavity b the plotan
crewn [ om the ame side of tha consseting od e the ol
Jat ok o thee bEp-emd keardng.

Secure tho pwdgean pin In positlon with the twe
circlipa, ensuring that they Bt well [nks their grogw,

Section Aa.20

BEEMOVIMNG AND REPLACING THE
FISTON RINGS

In the absence of s apocial piston riog expandar a
serapth]y grownd hacksaw blade or & disused 020 i
(-0 i} feeler gnuge may be used for this operation.

Raiwr one et of 1he Ang oul of its groove and insert
the bisde hetwewn the ring and the piston. Rotats Lhe
Hade arcund the platon, npplying stight ipwand pressure
to the raized porticny of (he Arg tntil it eésts on the land
shove the ring groeves, The ring can then be caned off
the pislan.

Do not remove o eplace (he nngd over the pizton
chirt, bul always 9ver the top of the piston,

Before refitting the rings clean the grooves in the
pistor: 80d Temowe any carhom depeslt, Care mest be
taken oot to remove ARy welal, or exctosive side-play
betwowen the ring and the groove will mewult, with conse-
quent increaged odl conswmption and loes of gas-tightoess.

MNew ringy should be teated 0 an unworn part of the
cylindet bore to ensure that the ends de not butt together.
Insoct the piston inlo the cylinder bore, push the paw
ning ooto the Lop of the piston to ensure that L clng 1
squars with (he cylindar bore, and measure the gap with
a fecler gaugm, The carrect dne gaps are given in the
*GENERAL DATA® sciion.

Before fitting new rings to & warn cyfinder the glazing
should be rermoved From the liner bore.,

Section Aa.2l

PISTOR SIZES AND CYLINDER BORES
When fitling new pistons salective assembly is neces-
sary, and to facilitate this the pislons s Mamped with
identification fgures on ibeir crowns, Oversize pislans
arg nackesd with tha actusl ovepsizg dimensions. A piston

4 MG WS Jamoe X, 1075

T 1.

f

Fig. Aa.1}
Compresting o valve spring, neimg los! 150745

stamnpatd OM is oniy suitable for & bore U020 io, {-508
mrn.) larger thae the standard bore; similarly, pistoos
with ciber mackings are only suiteble for the overcize
borm ndicued,

@ The cylitder Bock of eardy engioes is Gited with dry
vylirder linert and worn liners may be bored oot [o a
tnaximun ovensize of 030 . (-T6X ) Oveetugs
pistong aee avaulahle in Lhe sizes indicated in the fallawing

takle i

Srdtabde bore Merrle
FPlrion morking e egufiwrfens

ETANDARD 32405 1o B2:537 to
32310, B2-575 mm.

OVERSLZE

=+ <HAO in. 33585 W 2791 to
(Z¥ mm.] 32610 in, E2-829 mm,

A i, 12635 10 E304% to
SR mm.} 32710 n, &34A3 mm.

+ 0k in. 31795 to £3209 1o
{752 mm.) 32800 L 83337 mm.

PLater-lype engines are not linered end may be bored
out b0 a maximam oversize of D0 in. {1006 mm ol

Section Aa.22

REMOVING AND REPLACING THE
VALVER
Remove the cylinder head as desocibed in Section
Aa T and detach the ciclips from the valve spring < p
retaioers. Compress cach valvg spring, using valve apring -
compregeor  [B045 and delach the two valvo cap -
retaiters [com the sterm of the vaive, Releas and remove
the valve spriog compressor and romaove the valve spring
cap, valve oil zeal Letainer with 3zal, and the jnner ewd
cuter vakee sprlngs,
Ad LT
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Fig. Aa 14
Engine valve componenfs. Showe jmeet ir @ crofi-
secitor of @ vafve oif xeof, showimg the chavnfer (a)

Withdraw the valves from their puides, keeping them
it thair relative positions wheo removed Irom the engine
to ensure replectiment in Lbeir omiginad valve guides,
The valves are nombered wo Lheit hedds L (o 8, com-
mencing from the Gont of the eogine, IF new valves are
fitted they chould be identifisd in & siollar manner.

When reassembiing, fit o dew oil seal, chamfered side
facing downwirds (see Fig Aa. 1d), to sach valve. Tho
not refit the old saels ap eil-tightncss ey be lost, with
cotsegwent ncrented of consumption. B will be found
thae the new 'meld aee more casily Gttcd if they are
soaked it engine ail for & ghort tme before use,

NOTE.—Owing to the limited clearanra betweca the
cravms of the pistons aod the cyloder head joint Face wico
the pletons are ko the T.D.C. position, it is imperative tbhat
tha valve beads do oot stand prood of the cylinder hewd
Joiot lace more thzo W3 . (076 o) whed the rajres
are 1o tha folly closel position. IF oew ralves ace BHed This
limemsion sBonld ba checked by pacieg A sTalghlsdpe
ncross Hhe face of the wabre d mesmutfop the cleprume:
batwern the wader slc of Hw straigirt-cdpe aod the cylinder
fece. When refiiting wod raived choek (hat they do not
‘stand Sown® balow the joid frce of the cylibdr head by
meors than 010 in (25 mm)} by placing x sivakght-cdge
acrozr the cylimder bead joimt Face smd mensoring e
clearsocs between the adar slde of the stralght-cdee and
the valva [ace.

Valwes that have a jtand-down clearance preafer than
the above Hmut will sdversefy affect the engine com-
pression, and shoul b roesed,

Section Aa.23

VALVE-GRINDING

Operational efkckeocy of the coompression-ignitan
engine depeods lacgely on the modotenatcd of good
comprassion; thesefors coptact between the valve foces
and their seatings fust be petfed,

Hemeove Lhe valves as described to Section A8,27 and
clean them theroughly. Bxamioe the facs of each valve
For signs of pilting, &ny badly pitted valves bring cither
Aa. 1B

retpewnd o pafeosd with & muitable grnder, For datails of
the valve saat angle o2 "GENERAL DATA',

IF the valve seats Show cigna of pitting or unsyvennass
they should be trued by (he v of the valve seat cuthitg
toola dlluctrated aE the end of Ssction Aa, When uwsing
thesa toals, which save lengthy and wasieful grinding in,
¢Are st be exeroised to remove ooly oy bittle metad B
Is mewemary 1o ansurs & Lrue seab. Worth seals usoally
have a mlasshatd sarface, and the plaze-breaker should
e used to prepdre the seal surface for any recutling that
may ba necossary, Nareowing cutters should be used to
maintain the valve seat at theit opcrect widths as giver
under 'CENERAL DATA

Whan grinding a valve onto ita teating the valve face
should be speared lightly with e fine- o0 medium-grada
carhoriidum pasic end then lapped to ita ssat with
prindingin tool BG5S, Avoid the wey ol excezsivg
quantities of grinding pasto and ses that it redlng in the
tegian of the valve reating only.

A light coil spring placed under tho walve bead will
assist consdecably in the process of grmding. The valve
should be proaund to ita weat with a sécii-rolary motion
ainl pocasignatly ellowed to nise by the pressurs of the
ligltt ¢oit apring. This assists in spreading e paste svendy
vvar the valve Face and seab. It iy tecessary Lo carcy out
the grinding aperation wnlil & dujl, even, mat sorfase,
frece from blemish, is produced on the valve seat and
valve face.

On completion, the valve seat and ports shnuld be
cleaned tharoughly with & rag soaked in pacallin, dried,
and then thomughly clcansd by compressedt aue, The
valves should be wathed in parafln and a1 traces of
grinding paste pettoved.

Section Ax24

DECARBONIZING

Hemovs e cylinder beed and graked a5 dewcribed io
Section Aa.lT and withdrew the valves as deswcribed

h- ¥

:ﬂ'_g- An.15

Cheehing the standig Relght of the valwe hendz it
reiation o the cpfnder fead folnl fizce

G4 M0 W15, bwor 5 1873
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Aa

Fig, Aag. |6

Badip pitted valve seair should be refored, wring fools
LEF2S, 130234, 1HG25E, 1825, IRG2T, |BG2R,
[BFIRA, {BGAR, [BF2EC, and 1851740

in Scalion Aad. X, Flug the watarways in the cylinder
head and blgck wilh <kean rag.

[F spacial equipment for decarbonizng is not available
it will b necestary to scrape the carban deposit rom the
piston crown and 1he cylinder bead, vsing o blont scraper.
An odd Iengtih of copper tubing with the =ad Hattened
and filed up makes an ideel scraping tool which will not
seratch.

A riog of carhan sheicld be left round the penphery
ol the picton eravn and ihe dm of carhon raund the top
of each cylindsr hedn should nat be removed, An cld
pestom: 7ing gpewng itta the bore and resting on 1he 1op
af the pistan will failiale Lhis oparation,.

The cylindor head is next given etlentivn. Hemove the
carbon deposil from the valves, valve pocts, und cylioder
head. Claaning of 1he spharical comnbysuon chamber in

- s

|

R ———
" e ——

Grinding in @ vafve, peimg food 1G24 aeCariomiiy
fift the valve aff ity seur to spread the grinding pasie
everilp aver ihe sear and valve foce

Cd MLOASA MIS. [awe 1, SOIGE

the ¢ylinder head i nat necessary as the heal generatad
Auring combualien iz such 45 lo prevent the build-op of
carbon on the walls of lhe chamber. Any pocwmulatian
of carbon, in lhe velve guides should be mmoved by
dippitig Lhe valve stem in petrol or pirallin end osci flating
it in the guide until it ts free, Remove all traces of carhon
idust with compressad 3ir or by the vigarous wse of 2
tyre pump, ad 1het clean thoroughly with paratin and
dry aff.

mection Aa, 28

REMOYING AND REPLACING THE
YALVE GUIDES

Femave the cylinder head as dagorited in Seclion Aa 17T
and Ik pppropriats walva and springs as described in
Sectyn Azl

Support the cylinder ead with wooden blocks and
de|ve the valve guide ouwtlwards fror the echawst or inlet
port with a suiteble dnift. Tha drifi should 4ake 1he Fonm
of 3 hardened-stesl punch -5 in. (L37 .} in diameter
and fag Iess than 56 (13 eenl) in [engsb with & locating
apdgol X2 in (79 M) in diamersr machined on ane
end for & length of | in. (2-54 cm.) to angage the bore of
Ihe puicde,

Mew valwm guides must be Bited it the sabie direclion
—thal i, theotgh the inket or exhaost port—and <drjven
outwards until they are betwesn -T34 and T3 in, £1§64
and 1903 #itn.] ibove ihe machined faee of the valee
SPring swal (se¢ Fig An. 15k

Inled valve guides must be finish-reamed in position Lo
the dicvendion given undar "GENERAL DIATA .

SMOTE.~Valve goides with an poter dlameter (070 i,
(15 mny) overnize are availahle for Sooent where the
narwaal it hey boow impoired Auring the remaval o ai old
pubde,

[
3
] N
A
4112
Fig. Aa.19

Shenving the eorrect fovation of the vaive guldes

(ad = 52 M im (1004 T30 mamy
ALY
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Fig. £3.19
Checking amel aefgesrimg the valve rocker clearances

mection Ao

KEMOVING AND REFLACING THE
TAPPELS

Romove the wiva rocker shall asssmbly as described
in Section Ad-| 3 and withdraw e pusl-rods, teking e
1o store them as described in Section Az 17 50 Lhat ey
moy be replaced in their orygiosl pesitions.

[etach {he sleady clip from Lhe ctankrass; renwve 1he
{wo sel wrewd secunng \hs crankease vent pips o Lho
eylinder sids cover and remwve 1o vent pipe and its
pasked.

L nsenew the et serews wecuring tha cylinder ssde cover
ta the cylindtr block nod withiliaw the side cuver and
iy gashet

Lilt vt the tappets from their guides in the cylinder
biowk, kpeping them 1o thei reapective positiens so that
Uiy mey D replaced in thelr own guides,

Wew cappets must be fitsd by sclective assumbly 2o
1wl iy Jusl Falk into theds guides wnder thew own
wiight when lubrcted with engine oil.

Worn tappet bores may be deansd up By “hee-fgh’
machoing and tappels 02 i, KW o, and B .
(051 mm., 102 mm., and L5 mm} evorsiz we
availahie,

When reassembding, which is a reversal of the abuye
procedure, remoyve all Lraces of the oid gasker fom the
ol Faces of the cylinder block and cylinder sile cover,
it 2 new gaskel, and tighien ihe ada cover seeuring
screws cvenly. ‘The crankease wenk pipe gasket should be
renswed IE 35 in oy Wil Suspoct.

Section Aq.27

ADJUSTIMG THL. ¥ALVE ROMKER
CLEARAMNCES
Tf the engine is to give ity best performance ind the
valwes @re 10 refadnt thewr mazimsm uscinl lifs W =
eszentinl 10 mainlasn Le correct wnlve roeker clearamos

Aa.M

The coarrect clearamse Far both inlel aml exhaust valves
is k2 in. {-305 mm .} when the enging i cobl.

Prasisian for adjusting the valve clsarance is made in
the rocker arm by an adpustable serew anid lockput.

The rocker wdjussing serew 35 released by slackoning
tle heragon locknst with a spanmec while holding the
scrow againat rodation with s serewdeiver. The walve
chearane <& sen be 521 by carefully rolating the rocker
cerew whibs clecking the clearance b the otler end of
ihe recker wilkh 4 fecler gaoae, This sorew is then relocked
by tightening the hexagon locknut while agoin halding
1ha screw apgainst cotabion.

Tt iz impoctant to beds that, when stting 1he walve
cl=arance, the tappet of the valve being operated wpon
must he on the back of its vam—that i, opposite the
peak, Mg (he position of the tapet oo s Gl cannol be
obearved, and ta aveid Luroing the engine mars thao is
necessacy, biocker adjustmenl i more easily at ried out in
the lollewing otder:

Adjust My, 1 vocker with W B valve fully opett,

(L] " 3 a1 ak Ik {' L1 Fl 1"

1k L1} L] L] (b} ” 4] [

FF u - 1 L ” [ 1] ri

(13 L1l m L1 " " [ b

an " L1} [1] up ak

" L] - Ik .

~] Ja s 30 b3 LA
[d L L wr o fa

2a5¥

A
Fin, du M

pidve-panarierp Bcipeane with vedver Jocher eleuranic# et
ert DL & (5% snm,). Exhause veler npens af (B amef
clures ot (&) fated valve upens ar (o) and elozes af (D),
Top deend cenre i1 @t (p) mmed Fuftome dead cenive Iz

at {F}

% WOMHCH BRI Dssue 1. 30164
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Aa

N{@I!Ijlrn»,

fre, Az.2l
Cmterewing the Sariing my, wrp ipgeter 1BG9G

SecHon Aax.28

VALVE-TTMING CHECY

Ept tha velve rocker clearance of Mo b oylineley inlet
valve to 021 In. {53 mm.] with the engioa cold.

Cbtain accass to tha Aywhesl and scriba a tige on tha
Bywheel 562 i (14-28 mum.)) to tha 1aft of the *TD«CI A"
mesrk.

Crank the engine and determine the exact point et
which No. [ cvlinder inket valve is about to open. A clock
gAugs mounied on the cybinder head with ite indicator
in contact with the valve spring <sp wifl Facilitate this
opecalion, I the valve dming is cormet and in eccotdance
wilh the valvediming Jirgmm (= Figo As.2) the
T 1/4" mack on ihe fywhesl will b= 3* BY.D.C—
that is, 1he lme mribed oo the Aywhesl as deacribed above
will ba vechicel,

NOTE—Reset |be [oet valve cloamece o 912 o
[-30% om.) when the Hming check bas ko comploted,

Section Aa.29

REMOYING AND REFLACING THE
TIMING THAIN CASE

Drain and memnove the rediator as degeribed o Section
L

Eemove the [ower Mront grille as descobed in Section
Aa ? and remove the fan belt oz deacnibed in Seclicn C6.

Soppoit the angine on a sling and detach tha fan
Mades and wader pump pedley from the walsy patp,

Press back the facting-handle nut lecking washer and,
ueing spatner 18G9, uoscrew the slanting-handic nut
from the crarkshaft and withdraw cha srankshalt pulley,
@lnzmew aod remevs the securiog bolls, ouls, sel
sorews, and washers end withdrew (he timing cheio cese
and Gmetg plats ool the enging, Remove the ol
Lheower Srom the eod of the chinkshal ol

Eatcact the oil seal from the oputeids of the Uming
chain cana.

Od M10/04 MLy, [ouwe 1373

When raagasmbling, inatall 8 ww oil 3eal in the timing
chain s with the lip of tha 2eaf facing towards the
engine. Lubnicate the seal and the hub of (he crankshaft
pulley [iberally with dean engine oil. Place {ho tirmiag
pointer aod its sccuring balts, washers, and distooace
pisced 0 position o the timing chaio cese, and install
1he crankshadt pulley in the Liming chain case, rotating
(e pulley clockwise b edisr 1he pullay inlg the oil seal.

Replace the oil thcower on the cranksiaft with s
concava side fecing away from the eogne and A & tew
gacket tothe timing chain case vsing “Hylomwar SQ3HM"
jrinting compound.

Insta]l the tiving chain cass and cranksheft pulley
assembly, screwing the linting perinier securing bolts
int ke crankcase a5 the pulley |5 drivety onto the crank-
shaft, using tocl 15616,

Fit eod tghiso evealy the timing chain ¢ass securing
bolts and nuts and eet serews.

Reassembles the romaining componenis, tévecsing the
romoval sequenc: Bnd edjusting the fao and dynamo
drive beli tension as descrifed in Section 4,

Section Aa. M

REMOVING, DISKMANILING, AN REPLACING
THE TIMING CHAIN TERMNSIONER

Frmors ihe timing chain e (G SSuoon As Z8).

Press ack the locking washer and ungercw the pug
from Lhe base of the chuin tensionar body. Tnsark e § i
(3-18 mm.) Aflen ey to engay the tansloner eylinder and
Wi the key v & clockwlia dirsctisn to retract the
tenilomer shppet inte the unloaded position  (aos
Fig Am 120, Hetween a halland one full tom is sl 1hat is
necisary, Unlock and femove the two set bolls and
withdraw the tetsiocar scwembly tensioner back ate,
and joint washey feod the engina,

Withdraw tha plunger and slipper assembly Erom the
(=nsioner body and migags the fvwer end of the cylitder
with the Allen key, Twr the key cdockwise, holding the
key awd plunger securcely umtil the cslinder and spring
are released from inside the plunget.

Fig. Aa.2l
Repfaving thie cramkohafv puiley, wstrg dool 13016
Aall
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Fig. Ao’11
Sririrg e tinting chhaly fensiorer

Check the Tars in U teasioosr body for ovality, IF
avality iz preater thaw 003 in. {0762 mum.} when messuced
onl diameters near ti mouth of the bors, then the com:
plele chain tensicner should e renswed.

[nspect the slipper head For wear, TE it is badly worn &
new slipper beed and oylindsr asaembily should be fitled
12 (he exisiing body, provided Lhe bore of The beedy a3
wiliun the limit given above,

The components should be cheened thorowghly in cean
peirel, and Lhe inlet ol hobe o the spiget and the outlet
ol haale i the slippar should be cleansd wilh compressed
alr befora reaswarmbling.

Wiey, the {ansicawr j& in aperation and the engine
i5 ruming, oil fram the Jubrication system emiecs ihe
splgot on the back face wnder pressure and [ubnicales
the hearing surface through a8 hole io the slipper pad.
Tha pad is hodd against the chain by the coil spring.

I[f the chain streftches eith uwoe, the clipper plumger
ricez apd the limiting pep, bearing on the top of the
helical slad, redates the cyvlinder wntil the nesi recess in the
lower odoe of the slol canee into line with ta Limiting peg
znd provents the plunger reteening ta its artginal positien
and allowitg the timing chain to Become elack again.

Whey reassetnbling, inzert tha spring in the plungsr
arnil plsee (e cyimder om the avher and of the spring.

Compeess the spring until 1he cylinder entacs the
plungzr bore, engagme the helical slot wilh Lhe peg in
the plunger. Held the acssmobly compressed in this
position and engaps the Allen key. Turn the oylnder
clexckwize wilil the eod of the eyliawder i9 befow the peg
and the spring @5 ekl compoesd, Witkdreaw (e key and
insert the plunger assemily in the body, Replace the
back plaie and the joint washer and secure the wsembly
1o dhe cylinder Blnck.

After refining 1he tensioner check 1he stipper head Tur
freedom of movement end cnsore that il doea oot bind
an the back plate wldn it 19 maved 0o the bady,

Hzlewse 1he fensicoer, by nseriing and furning (ha
Adlen key in a clockwiss direction, untal [he shipper el

Az

miaves Forward under spring pressdre against ihe Hming
vhain.
Do not abterapt to tum the key aotl-clockwiaz ar loece
the slipper heed i the chain by external premue.
Secura the bols with the [ocking plate, roplacs the
boltom plug aod lock with the tab washer.

Section Aa.31

REMOVING ANTD REPLACING T1IE
TIMIMG CTELAAN

Hermowe (e bealsr plugs too relieve (he comprestion
when turning the cunkshafy by hand.

Fully slocken all the wabwe rdcker adustiop screws or,
if oeeessary, remove the valve rocker chafl assembly na
described in Section A1} b0 ehswre thal throughout
this eperation the yalves aré alwaya in the Fally closed
positicn. Thia i 1o proseqi dawsge to the pistons and
valves, which woulid otherwise foul each other when
rotaling either the orankshalt of camebaft with the
limiog chain removed.

Kernove the Mel lnjectlon pump [Section Db,

Rerious the temap chain cass as described i Seclion
A3,

Ftiavs the fucl injection pump quill shafk.

Prean hack the locking lab and resdove tha plug from
tha hasa of the Uming chain tensioner body. Insert 8 k in.
Allen kty to engage the tensioter cylindar and turn the
koy in 3 clockwiss dirsction Lo relract the temsionec
dipper inte the unloaded pasition (Saction Aa W),

Disconnest and remove 1he fd injection pump shain
wheel bearng il feed pipe [rom the crankeass and the
fuc] injeetion pump ¢hadn wheal kub. Unscrew the counler-
sunk screw seouring Lhe chalh whetl hub 1o the sngine
front mounting plate; Jupport the fudl injevion putup
chain wheel aod witidvaw the chain whezl hub rearsinds
Itom the mownling plide, The timing chain and the fuel
inpeciton pump chaln wheel may now be withdrawis

Fig, Aa.ld
The cherin tensioner CORIBONEnls
34 MG k15, Teoue 2. JBTS
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The camshaft and infection pump drive
I, Timgle mwrke and belghe links st ped ‘T,
Y. TAmpbe merk ood plads beght Gnk,

A Maater pellrd ab o onclock pasiulan

Feplacement is a reverszal of the foregoing procedure,
noting the following points.

To Maaliisde retiming of the enpine valvee and 1he fuel
In]ection purnps, one tooth on each chain whesl is merked
wilh a 'dirmple’, the timing chain hza thros *Bright’ links
five of which are marked with the latter T°), and the
Fual tnjmstlon pumyp chain wheel doving fangs is provided
with a mester sdine,

Bador: nsasmbling the timing chain rotete the camabaft
and the crankebadt chain whesls wnll the teeth mearked
with & 'dimpls’ are io the 1hree o'clovk and six oclock
pOsitiona reapocdively.

Placs the timing chalt and the Mwel injection pump
chain whetl in position, stgaging the (wo ‘bright’ lnks
marked with the feitar “T* with the teslh marked wdth &
‘dimpla” on the crankshaft and fual ingectivn pamp chain
wheels. The plain "bright” fnk in the tmiog chain moat
engape the booth marked with a ‘dirople’ on the camshabt
chain whesl (eee Fig, Aa.l5),

Eafoase the tmlng chain tenstoner as described in
Sectinn Aa M,

Check ated adjust the Fud jojection timing and replaca
the fug injection pump ae deacribed in Section Da T,

Blzed the fuel syatem (Section Da 5],

Section Aa.32

REMOYING AND BEPLACING THE
TIMING CHAIN WHEELS
Ramove 1he liming chain czee (Section Aa 79) and

wilotk and remove the chajin wheel nut feom (he emd
of Lthe camahaft.

Reamovs the [l Mdection pump (Section Da?) and
the tirlng thain and the funl injsction pump chain wheel
(Section Aa 1)

Withdraw the casshall chain wheel, uaing tool 18554,
and ceatkshof ehain wheel, wsing tool 1BGZ2

Gk MLOYG 4 B13, enso 2, 1075
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Fig. An.26
Withdrawimg the comsfaft chaim whee!, wing ool
1858

Antbe cranksheft chain wheel is withdrawn, note the
pocking wishers located on the crankshalt Immediately
behtnd the chiim wheel. To remove these washars the
two halltnocn keye must At be withdrawn from the
e of the cankshafl, The washers need anly be ramoved
when new srarkahafi or camshafl enmponcats are to be
fitted, Ln which caes realignment of tha chain wheela will
Ba tecetsary, To delommne [he thickness of packing
washord raquired, assemble and serore the camsheft and
crankabaft chaln whenls tor Wwear maspocti v abalts, wsing
the slarting-handbs deg and 8 sujtabde distancs pisee 1o
seoure the clankshaft chain wheel. Preaz both shafts
Eowards the rear of e egos ke take up abl eod-flost.
Flace s straight-odgm across (e sides of the camshafl
chain whesl teelh 241d measurs with a fesler gauge the
gap betwesn the syralght-elpe and tha sides of Lhe testh
on the crankshaft cheln whesl (g2= Fig. A3 271 The fud
injoction pump chain whes is selfaligning.

B othe fos] [njection pump chash wheel Bearing liner

Fig. Aa.27
Checking the chalh whee! afigrmient

Aax 23
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Fig, A28

Replacing the crankshaft chain wheel, pging tool
LBL158

i3 worn it shouwld be ramoved and 2 new linar inatalbed:
Before romoving the liner it will ba necessacy to datach
the driving flange foom tho inpection pump chain wheal.
The exterral dipmetar st one and of the linsr i cham-
fered, and the ioner end of the liner boro in the chaio
wheel is counterauak to lacilitate the pressing-in of the
biner, Afier pressiog in, 3 new bearng [iner must be
finished 16 the dmedsions given in the ‘CENERAL
TPATAY sex ity

Replacernent 1 a revanal of the fapsgoing procsdurs,
wging tool 18G1S 1o dive the cronkshalt chain whes
into position.

Inatall the Fucl injection pump deiving fange fo that
tha master gpline in the Bangs @3 an the two o'clock
position when the wooth marked with a *dimple® on (he
lwel iojoction pump chain wheel ja in tha 11 o'clock
position, a5 shown io Fig, A 25

The balt holes on the driving Ranges are ctongated o
provide mitiel edjustment of the fusl injection Eiming,
aod on assembly the Hanps secoriog bolts showld be
positioned in the cenkre of the clongation.

Sectlon Aa.33

HEMOVING AND REPLACING THE
TAMSHAFT

Remove (he cuip and the oil putnp Seclon: Aad
and AxS).

Bremaye the valve rocker shaft assembly, tappets, and
push-reds {Sections Az L3 and Aa ) and iha tindng
chain cass [Section Ad 29,

Udlowk and rermove the camshalt chuein wheel oo,
remove the (el injection pump (Section Da 7)) and the
Liming chain {Seciimn Aa.31), and withdraw tha camzhalt
chain wheel, vsdag 1o0] 1BGSE (200 Fig. Asa.20)

B oscrew and remove Lhe fwo camshalt retuiniog plate
gl screws aod withdraw the retaining plate aod cam-

shatt i
A M

Befve eassemibly, which la g roversal of tho dis-
mantling procedurs, temporanily asserable the camshalt,
rctaining plate, and chain whesl 1o 1he catpshaft, and
check the camshaft end-Aoat sgainst the dimensions
givenr under ‘GENERAL DATA' by meocwring the
charance between the rataining plate and the thrust Tace
of the camehalt front journal-

B the and-foat is excessive 1he retaiiing plate shoald
b renewead.

Section Aa. M

REMOVING AND REFLACING THE
CAMSHAFT BEARING LANERS

If tha carmahaft bearing clearances wrk $X0e220VE faw
Bearimg Hners tiust ba fitted. Thinwsll while-netal [ners
ary ward, and removing and refitting ame feilitatad hy
e usa of teol [BGEZ4A and adaplors LBGI2E,
IBGLMHD, i8S 24F, and [MZFLI24H, Hew [nats muat ba
linsreamed Lo give the correct running clearanco (dos
*GENERAL DATA", uwsing ool 1BQ121A with cuthees
IRBGIAE, IFGI23C, and 1BGIZIE and otz [RG123L,
IBGL2IM, TRGL23S), 1AGLETT, apd IBGLAIAT

Removing the Eront dod rear Doers

Insert the amalh ebed of adaptor 1BG124F into the
wamshall front e (rea the Inade of the cytioder block,
threaet the Bedy oF tha ton] anta the centre aorew, and
peas tha astaw throwgh the adaptor from the frett of Lhe
Block. Plaoe the alotted washer on the fiut al the rear of
the centra screw and insert the Lommy-ae ifito the centre
sorew hehind the slottod wacher,

Tighten up the wiog oat to withdaw the wern, lizer,

Tha rear liner is withdrawm by the same mathod, usng
adaptor [BGLMB and withdrawing 1he linar from dba
roar of the Bloak.

Fig, £a23

Repfacing the comehaf? cenire bearing fmer, g fod
18G12d 4 with adaptors LEGT2E and 1ROT D

6. Boarlug L,

7. Large 'D" wazher,
I, Elpdtmd washar,

%, Tommysbar.

1. Wing ouL
Body.
Y Adapdar IRGIMH,
4, CRokos ERCEW.
5 Adapioc 1FG1240,

Crl MIOME MLS Jane X BBV
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Fig. de X

Chiters and pifots pasitoned for reaming the camehaft fromd and rear braring lirars.

Shovem mees are tRe ptloce anil

ctfier posiftanad for rearing e conire finer

tay Pealtlon Ma. A

Remntieg e cenire linsr

[nsert stepped pilor adapior 18GL24H intn the cams
shalt bner Frent bare fram the insida of the bloek nnd
laptor LAGIX4D 1o the rcentre liner Tram the rear,
sl emal first.

With the body of the tool positioned on Che cenire
serew, pasA Lhe screwy throngh the pilot adapior amd the
aclygler in the cewim [k,

Flaee the zlotied washer on the Aat at the tear of he
ik serew and insert the tommy-bar inlo the sorew
tehind the alotted washer.

Tighten 1he wing ot 4 withdrow the liner.

Eeplaeiog (e front and rear Liers

Plees Lhe oow lincr on the smalles: diameter of adaptor
BT and ineert i1l edapltor tnto 1he camehalt fronc
linar bore from the inside of 1he block, largest diamater
fir,

Lire up ihe oif hodas tn the Lioer and the cylinder block
aod make cerain that they remeén correetly positionsd
during the whaly opecaion.

Thread the body of the tool onlo the cantre whew wod
pass tho screw [hreugh the adaptor [ncated (n che front
linar from ke Mooot of the Hock.

Poailing (he Tarper of the twn D waghers oo the centre
sorew wilh the cut-away poction lurmed awey from the
bt poisik of the liner; ibis joint must be caveced by the
washer.

Maca thw slotad washer on the faf at ibe rear of the
ctnire SCrew amd insert the lommy-bar into Lthe acrew
hehing the slotied waskar,

Trghten the wing nut to pult tha linst squartly infe
position.

The reur liner ia replaced by ihe same method, using
Rdaptur JEGI2E and pulling the fHner inte position
from the ragr of the block.

Replaciog the centve liner

[n=ert fhe stepped pilot adapior irdo the cumshaf
o, liter from the ingide of the block.

T'lacz o oew cantre liner on the small ond of adaptor

Gl M NI M5 Tawe 3 #H09

¥} Tastlion Mo |

(e} Pasdwn Mo, 7.

181240 and position the adaptor it che cantre liner
bors frore the rear, largest dinmeter Gest. Efsure that the
oil holes in the liner and the cylinder blaock are lned up
wnd remain o during the whols aperatioc.

With the hody of the toal pagitioned on (he centre
serew, inaert the screw through the pilo! adsytor and the
pdaplor in tha cadirs [iner bare.

Pesition the Jarger of Ihe two "I washos on the (eolne
screw with the cut-sway portion turned away finm e
bult joint of the Tiner; this joint must be covarel by [Bo
wanher,

Flaca the slotied waslws on the Bal of the contre aerew
and inzeit the tommy-har inlo the centre sorew. Tighten
up the wing nut to pull ke liner into pesition.

Reatnimp the froat and rear |iners

Ihserl taper pilots 13G]2M and 13130 (ura the
cerf e e TEAT linars respectively.

Flace plain pilat 128G 2L gn the arbor, followed by
cutler 1ECGI23E.

Pass the arbor threwegh the Moot biner ad the pulst
located in 1he cevre [inec,

Plece cultee [RCFI2IE on the arhor and paesh the arbor
througl the taper pelot in the pear liwer,

Bectire the mutiers in (heit respective posiliona shown
i Flg. A2 ¥, eosuning that the cullér lotating piny arc
wmgaped in the corract mimbersd hole provided in the
arkrar.

The cutiet [or the front linae will cue first wilk e
arbor pileting in the centre and rear finers. Chear oway
the swarf frequandy durhg the operation. Tha cutter
lor the rear linge will follow with the arbor piloting in the
front and centlre liners. Clear away all the swacl bafore
the plain pilot & allowsd Ly eotér Lhe front Lirer,

When the cuf o lbe cear Jiner (s finished free the
cutiers And withdraw the arbor,

Reaming the cenive i

Set up e the second part af the sperativn by inserting
pilote LBCGI2IT and 1BGIIIATY in the Trand and sear
ligera.

A 2%
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Fig. Aa 1

Felreer the moech fr the crankehaft pulley i wpposile
the fewer palne of the fimimg potiter Nps. 1 and 4
pistons are af T.E0CL

-

Pass the ackor through the pilat in the front liner and
place cufter LBG123C an the athor, Fauth G arbor
ihrough Lhe ceotre liner and the pilot located io the rear
limer,

Sepupn Lhe utter in thi pasilion shown it Fig. Sa,30,
eosuring that the locatlng pin of the culler cngages Hhe
correct numbered hode it the arbor,

Ttmanm 1ha centre linet, release the cuiter, and withdraw
/e arbar.

IMEOQORTANT — It in egsential (hat the cutier Hutes are

Lept clear of pwearl st all Howes during the catting operdtisn,
with wir-blast equipment. The owtfer should be

withirawn rom the liner half-way throogh Hie cul and the
gwarf removed fop the outter wod the liser.

Feed the reswer vary dlowly ad keep the owtters dry.

Tha arbor sheoald be Lghthy Lebricated befoze nageibing
Lha: cotters aod plods.

Section An.25

REMOVING THE EMGINE FRONT FLATE

Bimaove M Muel injeclion pump {Section Da.T], the
timming whein cass (Secuon Az 29, the liming chain
tensiorer (Fectinn A230), the liming chain {Seclion
Aa31], aod the 1bnlng chain wheels [Section Aa32).

Limscrew the Lwo secUTig screws with 3pring washers
amb withelras: the camshufl reaining Mate.

Press back the lock waeher, unscrow the five decuning
bolts, and cemeve the (oot plate corplete wath the
timlng chain vibration damper.

Unloek agd remeove the two countersunk screws and
nuis securing 1he taning chain vibration damper and
remove the vibradon damper and shim.

Wi mascmbling, be suce Lo fit the shin betwesn
the vitwation damper sod the front plake. hareise
distortion of the titning chein asd will porar whis
tightening its central securng screw.

Andh

Renssernbte the reomaiminp vomporents a5 delailed in
Sections At to Aa 32 ond Seclivn LT

Section Aa.do

REMOVING AND REPLACING THE FLYWHEEL

Remove the enging as described in Sectinn Aa 2 and
the clutch as described in Seclion B

Crank the cngine until the groove in the crankshaft
pulley i in line with the T.0nC. polntar, of fero mark,
on the timing plate aached e the dming wase. The
engine is rcew set with Wus. L and ¢ pistons in the T.O0.C.
position. This will Tacilitate correct reaszcmbly.

Unlock aml pemove the sin bolts sscuring the Bpwhee
and detach the Aywhee) from 1w crankshalt Rangs,

When reasaembling ficsl eosure that Nea. 1 and 4
pittons are in the T.D.C. position and then install the
Aywhazt with the ‘T.0.C. /4 merk in the vErtical
position. Lawet Aywheels are unmarked and muy e
iztafled in anyr position.

Tighten the Oywheel seoidng bolts with & [orqus
wrench set 1o Lhe figure given under ‘GENERAL
DATA",

Section Anq.37

REMOVING AND REPLACING THE
FLYWHEEL STARTER RING

Ta reove the old starter ring trom the Aywhesl drill
hales through the dlangs of the gear and Lheh Aplit the
gear, wung a hammer amd chisel, raking cace not (o
damags the Aywheel,

Muko certain thal (he bore of the now ting and is
mutiog surface on 1he Aywheel aee fres from burrs and
are periactly clean,

To fil the new riog il owt be heated te a temperatome
of H9 w 137 (192 to 445° F} Do oot excked this
temperasute, otherwise Me temper of the weth will be
adversely BMocted. The uso of a Thermestatically con-
trollod Purkaca is recurnyended. Plase the heated rng
e the Aywhee with the kad on the ting testh wpper-
Tiost.

The expansion will allow Lhe ring to be fitted wikhLcrit
force by pressing or lapping it Lightly until the cng i3
herd against its Tegoster,

This uparation should ba follgwed hy natural cooling,
when the 'shrnk fit* will be prrmanenily establishod and
ou [urther trealment required.,

Scetion A2 3

REMOVIMNG AND KEPLACING THE
FLYWIIEEL BOUSING
Femove the flywheel (Secrion Aa 35 and 1he skarter
motor (Scotian Ma),
Unscrew and remova (he B0 e sorews aid washers
seeuring the fipwheel housing to the eylinder block. The
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gedl washers are flited [0 the two sersmes which sopew
inla the Faar main bearing cap, 1be cemaining set screws
being Gited with apring washers,

Femove Lhe Aywehoef housing, wing a hide mallet to
waso it off the twa Locating dowels,

Clean off all 1mces ol the ofd gaskets Trom e cylinder
block and fiywhee] housing joiot faces. Examine the joing
face of the Bywhesl bousing, sspecially in the area of 1he
lecating dowel hobes, for borrs, which shovkd ba carelully
cemoved with 3 wrapar.

Whan reascambling remew the twn gackets to ensure
Ak el lghe joaad,

Seciion Aa.39

REMOVING AND REPLACING THE
CRANMESHAFT

Hemove the timing chain cace, timing chain tensioner,
timing chain, and the crankshaft and camshalt chain
wheels (Sactions Aa M to Aa 33)

Remave the chgine Mrant plate (Soction As_35).

Bemove the Bywhes] and Sywhes] howvsing (Sections
An.36 and Aa 38).

Remows the sump eod odl pump [Sections Aad ood
Aa.m,

Dhiscopnect the connecting rods from the craokshall
&5 Jesepibed in Seclion As.TB, pushing cach rd wod
pision Lo dhe top of its cylindsr bore a5 soon as il iy
dizzonaeciag,

Umcrew tlw gin sell-locking oues and washars from
the maie bearing ap stods and, uging tuol LEGA2A, with
adapors 1002 B, withdraw tha maln befring caps and
remowe tha lover halves of tha crankshaft thruet weagheers
rom the centre main beaging, Lift the cepnkalalt aat of
its bearinga and remove (e upper helvas of tha crank-
ghafl thrust wagkers

Witbdraw the bearing liners frogm the basring capa
and the kousitags in the crankcase, marking e bearing
lingra :0 that they may be ceplaced o their otiginal
positiond., A putich should dor be wesd Far this purposs,

In the case of a run beaniog, the oleays in the crank-
shall and cylinder bleck muat be cleaoed thoreughly
with petrol or peraffin and theo blown clean with com-
presacd adr. The oil pump and oi streioer should also be
dismentled and cleaned (Sections As 10 end Aa 11} and
the caterpal ol flilse slenmate relewsd (Section Aa 5 La
engurg that 2l beadoy metoal s removed fro the Tubsi-
Clitig $yslam.

Bafore remssemnbly check (he cranksbeft cod-Boat
againgt the dimendiang given undar "GENERAL TRATA'.

Thoreughly chean the thoust faces of the crankshall
c2nirt main journal, bearing, aod ibrust washers and
oporanly inctall them in the craokease. Mount a cleck
paugr an the Teont end of the srankeass with it indicatec
reating on the front face of the crankshall front muin
jouronl, Press the crankshalt as far 85 posaibles o the rear
end, holding it in this position, aoro the dock gaoge,
Now preds the crankshalt forward as far 38 possibbe aml

Od M1HGE MIS, Taoe 2 1375
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Fig. Anl2

W'ithdrawirts Rle tidfn bedrineg cap, urtng ron' [BGA2A
ettt aletpron 180K R

noe the teadmg on tha clock gauge, the difsrence tom
Zeyo bising the amunt of ceankshalt end-Boat.

IF tieceapary, vonow bhe thiaal washacs, Atting them by
salective 1ssembiy and sansuring that the oil grooves face
aeiwards, bewards the cranksbalft webs, Thrust srashers
03 ja, £OTH mm.} oversize ape available,

When installing new Dearings no scraping 19 required
Bt tha bearings are machined to give the comest dia-
metrical clearamce.

Heaapembly iz a revereal of the dismanthing proceducs,
noting the f3llowing poiats:

(1} Encure that the felt plugs Gtted betwesn, the Moont
and rear main beacing caps and thes crikcass are
in good coodition.

(2] Coat the rear maio bearing s b eybnder block
hotizootel joint sucfece wnth ‘Hylomer S0Q32/M"
jointing compound.

(3} Reoew the Langiie seal fitked o the bose of the rear
main bearing cap.

(4) Tightcn tho main bearing cep nuty to e Goure
given under "GENERAL DATA*

(5} T any of the crapkaheft compoasnls o reiswad,
check e crankshall aud camshaft chain wheel
wigtmtent 35 described in Sectlon As 3L

{6) Check the fuel injection fimlng as deacribed - in
Section Da,7.

{7} Blend the Mue] syatern (Section Ba. ).

Secton Aa.d0

EEMOVING AND REPLACING THE CYLINDER
LIWERS

IF the condition of the cylinder liner bores s such that

they taonot be cleaned up w accept standard oversize
pistons {sec Section Aa.21), vew liners should be fitted,

This operailon may be caried out by the use of

specializtd proprictary oquipment or will & pOWED Eress,

Aa.17
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Fig. Ao 1i

Cylinder Mnar pifots stould be made Io the above
dimentions fiowt szce Aardening  slecf, st coee
harelrned. The pilor axisnsion should be wade from
55 pon fordening ond rempering sicet. hardened i olf
and chen femipaved a3t 550° C (2 F)
Pl gt pilat
ty 0 in, e e AT ),
1240 2 In. o507 o
1% In, (44-45 mora, ),

1 In_ C10-08 man.}.
{1 . BE.W. thread.

AnAad F

Creingsin pilat
3} i (207 o),
B4 in. {8255 mm.).
It R i (B20E T mm.
L it {31775 Py, ).
4 o0, (1903 mim.j,
5 o 20 ),

Pk eviermjon
14} Im. {35-BY cm.).
- b 22 mm}
4, {158] mm}
(13T )
I = {254 mam ] Hola.
Fin BSW. thremd.
Lf o (ALT5 mamcl

ra-x o

MPNXPTZE

bsing twbor adapdord oo thi dimensions shown in Fig
Aadd The press musl be capable of 3 cons (3043 kg
pressurs o it vew iners and 5 (o B oo (30600 3128 kg
Lo retnove old s,

T'o remoove woro By

Driamantle the =ogine and remove (e cylinder bead
piuds.

Place the cylinder Block face downwards op surtabda
woodep blocks on Lhe bed of the pres, making sure
Lal Lhere is sullicient space betweso the cylindsr Block
sl the bed of the press wo altow the worn Liner Lo pags
dawr. Losert the pélot, compbee with astension, o the
battom of the |jner and Carslully press the [iner (o
the hoe,

Al

To pross i aew lineys

When fiied, 1he iap Face of the [lner mawt stand 02
ta 095 in. {05 to -13 mm.) proud (see Fig, An34) and
be parabinl with the top faco of the cylinder block, IT,
awitg (o damage, it iz found necessary fo grind the lap
e of (he cylinder Mock, the Jiner Aange recsss in the
top of the ¢ylindar Block must be recut to maintain the
sbeve dimemict. The top e of the liner must not ba
machined. The dimensions of the céces ae 1-33F to
1535 in. (969 to §9-E[7 mm.) diameter by 177 001
In., (4-30E 4025 mm,} deep with a radivs at the botlom
af iy boge ped prosedng 010 in. (-254 mm.),

Thoroaghly clapn the inside of vhe bore and the out:
sicle ©of rhe [imer, Stand ihe cylinder block upright oo
the bed af 1he press, misert the pilot geide in the top of
the liner, and postion the [{aec Lo the top of the bore.
Make cectain thit the liner {9 squaea with the top afl
the biock mod thal the mwn of ke press & over the
cenlre of the pilol, Presy the Jiner Fully ine the bore.

Each liner it be machited and honed to a finighed
dimmeter &f 12485 it 32510 (p. (&2-537 0 #2-575 mm.},
but before boring, the wp of Che Jinar Bors muel be
chamfersd at wn evgle of X7 Tor o depth of & in
(159 mm )k
@Cylinder linera are alao available for the later-type
(nop-liaered} cylinder block, Before the linsts ave presost
in, tha cylinder block bores should be iporeased (g a
dizemetzr of 3-407 to 34075 o, (3654 (o 8055 mm.) ead,
after fitting, the new liners thowkd be finah Bored to a
dismeter of 3-249% 1o 3251 io, (B2-537 Lo 32-3T75F mon. i

Fig. Ax. M
W yptinder finer fearly teped firting dimensionsilh
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SERYICE ITD0LS

1852 Crankskalt Gear, Fubley, mnd Propeller “ift
Fhikge Reromer

A mullipurposs tool with aliernalive legs which are
readily interchangealile, When withdrawing the crank-
alafi gedr the legs with 1he Aat ends are wisd,

LGS, Crackekaft ear amd Pulley Replacer

A lollow drift, soabiing the gear and pulley 19 be
driveil anto 1he crankshadt without damage.

18GH, Valve Rotker Dosh Bergover and Replecer
Thls tool, which consists of 4 driver and an anvik,

evakey the removal and replagemnent of recker bushes &
timple and 3afe aperation

18GH. Valye Grinding-in Teol

This silion-type loal hes & handle of convenient
kagih to enabla il to be rokalel backwards and forwicds
between the pulme of the hands when grinding Lbe valve
faces and seats. Replacement suction puds are available
whdzr Fart Mo, [AGHA.

Od MNET4 M5 Tasoe |, SOLEG
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1RG25. Valve Senl Finishing Cutter {Exhams)
L¥G2TA. Valve Scal Glaze Breaker (Exbaust)
18 25E. Valre Seat Marrowiog Cobter—1op {Exhaust}
1BCISC, Yglre Seat Marmowing {uiter—Bottom [Exbausr)
186527, Yalve Scat Cubter Elandle
1BGETE. Fibee Box—Yalye Seat Cotors
LBGES. Vilre Seat Finishing Cutter (Inlet)
LEGZEA, Yalre Seat Glarc Breaker {Endct)
1RZ258. Yaive Seat Mamwing Cutter—Top {inbel)
183G, Valve Seat Marrowlng Cutier—Bottom (Talet}
IAGIT4D, Valve Seat Cutler Pllot

“The wse of thess tools will aave lengthy and wasteful
grinding it when the valva seats are badly pltted. The
glaze breakers should be uaed to poepara worn scals,
which uzuatly have & glas-hard surface, bafore using the
finishing cuners, Crverwide ceats may he retoroed 1o

tlir original dimensionz by carcful nse of the narrowing
cultera.

18C42A. Maln Bearing Cap Romover (backe toof)

IECAE. Main Beaging Cap Remover Adagtors

Tha remover has et swlably spaced w Jocale on the
cramkease flanges. The appropriace adaptor is serewed
frst otito Lhe emoier drive screw and then into the main
bearing cap.

A1
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1RG4 Valre Speing Compressor

This 1ol is desipned with a <am and lever action which
is boah poeitive and spesdy. The adaplor ring which
conteps Me valve spring caps is specially shaped to
Facilitats se ratnowel and replacement of Lha split cotiere.
A sccew Adpestmedt i3 also provided,

IBC55A. Piston Ring Compressor

A damping devies e relein the piston nings and
enable Lthe piston to enter Lbe offinder bore with a
minimum ™ pressuce.

BG5S, Camethalt Gy Féspover

This tewol will cecrove vhe catighalt chilh whee quickiy
and without damape. The oot drve Screw iNCoTporaLes
8 hardensd-stesd ball to ceduce friclicn; & separete theust
pad iz provided lor insertion between the camshalt and
Lhe bal| to protecd the end of the camshait.

IBGES. Ol Funip Relense Yadve Gowdieg-in ‘Lool

This tvol is designeed for the remevel and grinding in
of oil relcage valves. Tt consiats of a kourled harndle,
kowiledl set screw, und rubber slesve, Tightening the set
scriny expands the rebber plunper, which ensurea that
the tool is & tight Bl when inzerted gnin 1be hod|ow cal
pECSsure rebeass vilwe.

Gt MLDVO4 W15 Tames b 50166
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IRYR. Staning Mul Spoeoner

A “shock-lypy spanner Tor removing the starling nat
wilhaut [ ckjng the crankshalt.

IRGIZIA. Camshalt Liney Reemer (bavic o)
1841238, Comsaalt Liner Wewmer Cwtier
1RGIC, Camsiaft Liner Beamer Coiter
IRGI12IE, Camehefl Liner Reamer Cutlor
IRGI2IL. Camshaft Lisor Reamer il

183G 1230, Campshmit Tiner Reamer [ilat

LG 13, Cameball Liner Reamer Ella
I$G1ET. Censhalt Liver Eeamer Pilot

ISGIAD. Camshalt Liver Reamer Poo

This cquipment is essstitial when recond ilimanng cylin:
der Mocka, otharwise ciumshalt lincra cannid ba peamed in
line and in consequenat 1he clearance between the cume
ghalt journal and the Grer will e incormesl,

tEGI24A, Uwonhall Liner Remover apd Roplacer (basi
[l
CamshaBt Timers can be removed and  replaced
accurately and withaut the damage invanibly associatzd
with the wse of tmprovised drifts. Sdeptors Tor wse with
Lhis basic tool are supplicd separately.

EEGIZAE Camphaft Elner Bemover Adaplor
18G124D, Camsbalt Liner Beranver Adeptor
1RCIIE. Camahaft Liner Hemever Adapdor

1BGI24H. Camsiaft Tiner Remorer Adeplor

The adapors 18061246, 1RGIHD, and EGLHEF aic
wstd l.'\-r-ujlllll.'l:il.'rl'l wilh the base ool 14C1244 @
remievs ol and wurn livers and 1o plod sewt liners into
posilion. Adaptor [RFLHH iz 2 pilol to b intried
into the Mront Bearing when fhe centre liner s being
ramoved or Teplaved,

Air 12

Qd k119064 MLS.
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THE DIESEL ENGINE Aa

IBGITE, Torgwe Wrench—3MF to [40 Wb, M. (4-L5 to
1935 kg m.)

A wouvergal torque wTench for wse with slancard
=ackets, This type of toal iz essential iF the moommended
marimum tewque for cylinder head aluds, efc., s not to
T coaled,

ot RGBS, Trose 1. SOT8E Ag. 13
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B THE IGNITION SYSTEM (Petrol Models)

Section B.1

DESCRIFTICHN

At slow engine spemds the iznition point i3 retarded,
Aut high spaeda the tgrilion poinl is advanced by an auto-
maiic limineg cootrel mechanism operzted by centrifugal
toree,

A vocuum-aporoted timimg Conciol s oslsce Albcd,
desipred to pive additional advance under pa l-hrande
condilions, The combined cfects of the couteifugal and
vacuw-rperated timing coatrals pive added ellciency
pver e Tell operating range of Lhe enging vweagh o coing-
gproniling connoney o Tuel comawm ipicee, &4 gravroaLelar
adjustmeng iz Atted [y which Boe altécaliony Lo the
ciming car ke made oo allow e chanses o pgmning
conditions &3 & resull of cachonizatonm ac chiatpe ol Frel.

A completeiy sealed, merallized paper capacivec ic
Biited ter e distribvutnr. This bag the property of being
gelf-healing in Lhe crent of a hreakdown, so that teoukle
arising from this soucce should be very infrequent.

The high-ternsion pick-wp hrush in the distribaator covee
is of remposite coosiraction, the top porlion consisting
i 3 resistive compound ard the lower of softer carbon
to prevenl mear taking place on the rolor clectrode.

‘Ihe resistive portien of the brush is in circuwit between
the veil sod disteibuter and pives a measure of radio
irterferénse seppression, Clnder oo croumstances must
a sheort, non-resistive brush e wsed as a replacsment for
vk ol Leg lenger, cesistive ype,

Section B.2

LOCATING THE CAUSE OF UNMEVEN FIRING

Harl the engine wnd set i to run at a Faicly Tust idling
S.IHELL

Short-ciconif mich plug in tumn by pulling the insulator
cleswe up Lhe 3ble wnd phictng & hammer head or the
blads of 3 wrewdriver with & wooden ar inaulated handle
Between the termdnal and the crlinder head. Mo Jdif-
Ferepce in ihe engine performonce wilk be nosed wlen
shorlcircuiting the plug in tha defeetive cylinder. Short-
ing the other plugs will make unevon rusming niows
prommenced,

Hiwing located the cylinder which & at fault, stop the
enpine and remave the cable from s eominal of the
sparking plug. Restard the engine apd hold the end of
{he cubie about & En. {5 men.) frodn the cviimler headd,

Ll the sparking ia stronp aod (eguko e Gioll probably
lies in the sparking plug. Remove the plg, chean o, and
adjust the gap to the corregt selling (see "GENERAL
DATA"), or alternalively bt 3 new plug

If there in na gpark oc F il is weak and imcgular
examing the cable from the spacking plug 1o the distri-
bruton . After 3 lonyg period of seovice che issulation may
ke crached o1 perished, in which case cie cable 2liould ba
rep e,

Frnally, examine the distribotor moadded g, wipe the
mside gnd oulside witl o clegn, dry cloth, <se Lhal the

LS

carbon brosh mowves freely in ils lolder, and sxammno
the moulding closely Tor signs of kreakdown. Alter long
sErvios I may hecedns tracked- —thal i3, e condecling path
many Bave forededl Between o ar more of 1w electrades
cir Pelweesn ane of (e eledtodes and wobie part of the
diskrsbulor 1 contivel with Lhe cip. Bridenge nf 3 teacked
ek i shuwen by 1he poesence of & thin black le. A
ceplaverment distribulor cap must be Gitsd (n place of
wae L ks bosome {racked,

Section B.3

TESTING THE LOW-TENSION CIRCUTT

Spring baek the securing olips on (he dis‘ributor and
reinave the motlded cap and rotoe. T7 the rotor is a tight
At ot can ba Leveied off canelally with a sceewdebver,

Chaek that the codtact? ace clean and fres from pits,
boena, oil, ar grease. Tura the cogine and check that the
cinlacts arg opbnivg dnd elosing earreclly and that the
clenramee g correct wivwn the contacts are fully apened.

Correst the gap if neceasary o between 414 and -006
i {-36 mnd -0 ).

Dizconncct the cabls al the contact breaker terminal
of the coil and at the low-lension terminal of the distr-
butor. and connecl & 125t Lamp betwesn 1hese lerminals,
I the lemp fights whan (ke contacts close and g3 oul
when the contacts opsn the lowsteosion accdit 13 an
order, Should the lamp ol (o Lght, the wonfacts ae
dirly ur thers @5 2 broken or louse connection In the Low-
[ension winioz The poowsducs for iclaling the Taull is
Uetuiled in Sewtion B.4,

~ection B.4

EOCATING A LOW-TENSION CIRCULY FAULT

Having dolecmined, by testing as described in Section
B.1, chat the fault lics io the low-tension cirewil, switch
oh the ignition and tucn the sogios wobl the cobtacl
Breaker pointe are [ully opeoed.

Refer to the wiring diagram and check the Goeuit with
a woltmeter (020 vobte)] as followa,

MNOTE—IN dee circuit Is in order the readimg on the
vofteeeler dhsiibd be approximately 51 volis.

([1 Calde—lattery ta starter soleoold. Connecl 1w
voltmeler Tsetweey fhe supply temmioal of the
starler seleneid dnd a0 edithing point. Mo reading
indivates & Fanlly cable of loase connections.

(2} Cuble {browa}—siarler solerwd Ly ammmeter. Coo-
nzcl the volimelsr between Lhe smmeter termingl
and carth. Mo czeding indicares a faully cable or
laoce conneclions.

(11 Ammeter. Coonect the woltmeter between ths
ammeter [(brown and white cable terminal) and
wirrll. W reading indicates a faully ammekér,

(4] Cuble [Iwgwo with white}—ammater to contml boa.
Conmect the volimelst becween the conteol box
terminul *A' and carth. Mo reading indicates a
faulty rable or looss conoestiong.

GA BLLOVGA BTIS.  Dess & 599t



THE [GNITEON SYSTEM (Petrol Models) B

15] Comtral Yok, Coptiect fe wolliteter betwesn (hi
contepl bod terlinal "AlY and #arth, Mo nesding
indicites 3 Mawlty conlro] bax,

(6} Cable (brown with Hosl=—conirol box to ignitien/
meser seitch, Connect Lhe voltmeler betwesn 1he
iznelian/master switch lerminal ‘' apnd eanh.
Nia mading indicates a faulty able or looss
roAnectiones.

(70 lmnthionmaster  switch. Connecl ihe  wolimetor
bedween the ienilion switch [berminpel *2°) and
carth. Mo reading indicates a faulty switch.

(Hy Catde [white}—igniton/masrer switch ba RFmltlon
call. Connecg the voltiecter bebween tie ignilion
coil termaital "SW and parth. Mo reading indicates
a lavlty coable ur Toaze conneclions.

9y Ignithon i), Connect the vollmeder Betwesn (he
tgniliom coal teramyinel *CRY and earth. Mo reading
indicated 3 Favubty pgoidicen coil

(IE) Cable (Blacbky—ignibun cofl ie dislefbador. Comnect
the walbmeter Belwesn e distributor terminal ancd
carth. Mo readipg indicales a faully cable va hoose
cabmeciioms.

[EL) Delsiribubor. Conbest e volimerer aceoss 1he dis-
iribider contacts. [T no reading is civen, reoue
the capacilor and test apain. IMra reading is ziven,
the capecitar in fau(ty.

Section B.5

INCGH-TENSION CABLES

The high-tensicn cables must be ckamined cavelully
oud eny which hows the insulation cracked, perished, or
damaged in any way meoal be reocwod.

To i the cables to the torminal of the tgnition onil
thread the knurled moulded tecmingl mut avar the cabls.
bare the cind of the cable for about § in (4w, threead
the wire through e Tirass waesher remowed Troen the
criginal cabbe, and hend back the strands over the washer.
Finally, screw ihe termingl into the codl.

Tomake cle conmections ta the tenminals in U distri-
burar mnulded cap Arad remaowe the cap amd slacken che
sorew an the inside ol i mnelding il they are clear
of the cables Cug 1he new cables off te the 1equired
length, push chem completely home, amd fighten fhe
FCUTINE SCTEW S,

The cables from the dwtribotor (o the sparking plogs
musl be connacied up in Lhe correct Grng order, which
iz 1,3, 4, 2 Secure them fiemly to the connectors.

Scction B.6

CONTACT BREAKER

Aler the liest SH) miles (B kmu} ar 25 hours cunming:
ind subsequently evory 6408 miles {HNNN) km.] or MM
hours, check the cootach breaker as Follows:

111 Turn the engine wntil the contact breaker poinls

are fully opencd and check 1be gap with a gauge

Gid MIOMGE M1 Bawe T 43795

ERZ 121 N

Fig B
Thr distrifuerar
1. Clhirap sorew. 4. CimLicd poinks.
o Aaljustice slea. 5. Micromelor inlgusier.,
5, LHling poant.

having i thickosss of 4 o A4 . {356 to
40 mmLp LT the gop is voerect the gauge should
b a slihing fie. Tl vl @lier 1 setting anksss the
gap varigs consulerably from the gaupe thickness,

To auljust the seting keep the cngine in Lhe
position which gives mazimoem opening of the
conttacts and dben slacken the Axed confact plidc
secufing sorcors and adjost Ehe ronluct gap by
anoring the plate to givs the requited gap clearano
Tighitn the securing screws.

() [F the contacls are dirty or pitted they must he
cleaned by polishing them with & Gn# cathoriwmlun
stanc, and afterwards wiping them wilh 2 cloth
moistehed with petral. The moving contact can be
removed from its mouoiling in order lu assist
cheaning. Check and adjust the conficl beeakear
setiing alter cleaning the contocks.

(3] Check that the moviog acm s froe on i pivol.
1§ it i% slugeish remoys the am and polish the
aivet pin with a strip of fine doth, Aherwards
clegy off a1l Laces of emery dust and apply a spot
af gl cagine vil to Lhe lop of the pivol,

section B.T

REMOVING ARD REPLACIMG TIIE DISTRIBTNGHR

The dasteibnibar can be rensoved and replaced Wil ok
interfenng wilh the igndticn tining, provided the clamp
plats pinch-boll is not disturbsl,

Frmove (he distributor cover and disconnect The lo'w-
tengion Toad trom the terminal om he distiibutor. s
conncel Lhe suction advones pipe of the enion on the
el it rako ke

T Tacilitate the ceplacoment of the disiribulor turn
the engine over wolil the yoloer arm i3 in the vectizal
position ta proviede o ik for replacemenc.

/.1



B THE IGNITION SYSTEM {Petrol Maodels)

Remave the twn 22t bokts wilaching the clamp plats
te the cylinder Block and withdraw the distribuine
cormplete witl drivlng spicdle and helical grar. The
driving spindle [2 moce easily withdrasn il the distrehutne
i turnzd whike ey Lifted.

To replace (ke Jdistnibutor insert it inta the eylinder
bl ack ac that the rolor erm takes up ics arigeal posiion.
Turn e distcibuter bady to align ihe clamping plas
fuebes wath Ahose in the hoosing. The rersainder of the
asseriibdy i oww o Lhe reverss order to thiat of reanoval,

MNOTE ~Provided that the cogbee hag wat heetn fumed,
the ignitbon Hming will oot reqoire recentlng. The kigh-
temind |ends cao then be reploced an (hale pespective
plug terglimals im tha order of fring, 2. I, 3, 4, 2, re-
twembaring that the distelbutar mfadion 5 and p=thet ki
whon sicned from abore,

Scction B.8

DHSMANTLING AND REASSEMBLING THE
DISTHIBUTOR

When dismantling, carefully note the positicns in
which the variaus componznats are Bteed, in order te
emsure their cotredd replacement on reassembly. The
ameunt of dismaditliog hecessary will natoraly deapend
on the repair required.

Spring beck the seouning <lips and remavve the moulded
coved, Lif the cotor anm off the spindle, canclully lover-
ing with g scoewdsiver if it @z tight,

Betnove the terminal nut, washet, insulibng piece, and
cabila connectiona foom the conrgel bréiker spring anchor
post; the movabls contact asseembly can then be remaoyved
fret fts pivot oo the contact bisaker ple, followed by
the flbice washer.

Lift the low-tension tsrminel complete wirk roanting
and catde (rom the slot in ehe side of the digtribotor body,
Fomave the fixed contact plata hy feleasing 1he single
SCTEW.

Remows the copacitor after emovipg iis securing
Phullips scréw and releass the vecunn sorlrol link spring
from the moving contact breaker plals,

Remoue the wwo screoe securing lhe bise plate to the
digtiibuior body and writhdraw the hise plate. Separaie
the meving contact breaker plate and base plate by
tuerang the base plate.

Remove the peg socieing the disteibutar shaft to the
driving £pindle, when Lthe spiodls can be withdrawn [rom
the shall. The pag is peensd over at bath ends and the
peening mugt be Ol oif before the pop can be fappul
out.

The distnbytor shalt, cam, and cealrifugal timing
contrl can by pressed upwards fhrmugh the distethutor
baody. Remaore the cam fixing wrew from the wp of the
driving shaft aod withdraw the cam and contrifugsl
tirmmng control

To release the vaewum control Frome the distribotog
remaove the spring cirefip from the micrometer adjusting
B4

e, 8.1
The diztribniar

1. Clumping plate. | [aoh lead.
2, Mauld:zd <ap. Il. Cam.
J. Rrush aeel spring 11 Autamneic advance springs.
d. Fatwor am. 11. ¥eight assanbly.
L. Comtacla fwet]. 14. Skafl and acticn plate.
4. Caparilcr. 15. Cap redoiniog dips.
7. Teomdnal and lead (low 1. Vaouam wuml.

iersion} tT. Brush.
£. Maring centacl breaker 1%, Thrast washer.

plale. 19. Diriving dog.

9, Centacl reaker base plate. 1, Fin.

serew, remave the knucled adjusting nui with the spring,
and w=ithdraw the veroum wonit comgplete, takiog care
not bo lose Fhe coil spriogs end ratchet under the micro-
meater nuk,

Frelzace the clemp bolt and remove the clamp plate
from the diatcibutor.

Cleon the distributor cover and exatmine b for sipns
of cracks and cvidence of “lmcking’, ie. a copducting
pads may lave fortiesd between adjacenl soypnments, This
i indisated by o thin blwk hoe between ihe segments;
when Lhis as ooourred the cover should be renewed,

Ensure that the carbon brush moves fezly in the
distabuter cover, Examine the abtachment of the metal
dlectrade to the color mouling, and if slack or aboor-
maliy burned renew the rotar.

G4 MBS MIS. Peus 2 g



THE IGNHITION SYSTEM (Petrol Models) B

The comact face of the contucl breaker points should
presil & <lnan, greyish, frosted appearance. iF burowd oc
Hackened, mnew the contact set or polish the contact
Fact of ¢ach point with & fns oikstone, working with a
rotary meton. Care should be taken to maintain the
Faces of the points flab and square, sa that when re-
asgembled Full contact iz obtained. Clean the poinis
thorouwghty in patrol.

Check that the movgble contact mrm & free on bl
pi ot withouf slackosss.

Check the eontact breaker spring fenvot, using a
siall spring seale, The lension meastired of the contams
should b within the bimits of 3010 24 oz, (36T to &9 gm. )
[ necessarcy. peset the spring by bending,

Check 1he centeifugal timing control balance weights
aod pived pina for wear, and renew the cam assembly or
weights i neuessary,

The vam assembly should be a lves sliding fit on the
dnving shafl, O the ckarence is skoessive, or ¢he cam
fucz is womm, repew the cum assembly or shafl as
THECESELLY.

Chesk 1he it of the shalt in the body beuring bushes
W slask, renew the bushes and shalft as nazstary,. Prés
ol the old bushes. The mew bushes should be allowsd
wr stand compketely immigrsad in thin engine ol for 24
howea, o aliermatively Tor wea hours ool whiche has
hern heated to 13T F. (000° C.], belire pressing tiein
ke e disteibowtor ho<dy.

Benazambly of the ditribueoe v a reversal of Lho
dismantling procedwes, noting Ue [albowing poinsls

(1} Applr a fow drops of engine ol b the coptrifogal
timing conteal mechaniam aepd cam bearing.

(2} Lightly 3maer the cam surface with engine oil.

(3 Apply a drop of engine oil to the top of the pivaet
oo which the nroving contact Obre cocker orm
wike.

(4} Secure the distribucor shaft to the driving spindls
with 8 naw peg; pesn over both sods of the pep.

(3} Be sure to coonect the internal cobles correctly.

(5} Adfust the contact breaker poinla.

Section B.D

TIMING THE TGNITION

If at amy Lime tha disiribboboe has Bean dispwr bed adjst
the igoidicon pring as foflows,

Remove the rocker oover $a Thut the walve adlion G
be obssrred, Botnte the engine with the stacling-hsodls
urfil the acrow on the Hming £ase and (he hole or notch
n the erankshalt pulley ore in alignment and adjoceol 1o
each ather with Moo | piston on the compression stroke.
Rotats the cogine back 6°, vsing 3 degres ptate on el
crankshalt pulley. The iphilion ghowld 1w sct et this
point. 3ot 1he micyonwler adjustenené on e distributor
it i3 ceniral pemition aod remove 1he dstribuloc cover
and rotor, Slacken the distributor clamp bolt and tarn
(e isttibutor caaing in wo anti-clockwise dicsclion until
(I vontact breaker points ame fully closesd, then pradually
ura the distributor in 2 cleckwise direction wndil 1he

G MIOMGY M13, [sgue 4, J2IHG

covlact breakear poigls Jusl cotanicnce 10 open. Securn
the distriliutoe Hdapiy b, When natalling the cotosr ad
wover il will be noled that the rotor electrode is just
approaching ome of the metal segoients in the Cover,
The high-tension cuble frem the tenmioal oF thas scgaient
should be connected 1o Mo, 1 sparking plug with the
other plugs connected in Lhe ficing order 3&quenc of
[, 3,4, 2

NOTE—A forther method ro determioe the mobuasl
position at which the polnts reak contact is bo awitch oo
ihe lgnlison, disconmact te contrs high-tension cabde [rom
ke Jeaicjlmsior cover, amd, boling &t to fom 8 =mall Fap
nilh swne pearky maeial part, ten the dbsizibaber o a2
choekwive direct . Tlere will be & spark ecrom the gap
momediniedy the poitty opea; (his & the exacr firing
positin in which the digttlwtor sonld be becked.

A furiber dueshod i9 0o oonect a test Jamp in parallel
wilk the distribsitor poitfs il being the dndeg mark op to
R* LT C,, when (he mp should light op.

Section B. 10

COlL

‘Lt codl does oot mequire any atientivn eyond s=eing
1hat Lk terminel sonnections and the coil mounting
buafl: are tight, nod 1hot the exienor is kepl clean and
dry, particularly between the terminals.

Section B.11

SPARKIMG PLUGCS

ke i reconunended that the piugs b inspected, clewned,
and tested at regular incervals as stated in the Drriver's
Handbicek. iy

When sparking pfugs are emoved from the ¢ogine
i gaskets should be pengoved with them aod replaced
ik Llee plugs which ahould be placed in & suilable holder,
It I3 advlzable to sdendify cach plug with the oumber of
e cylindse Teom whiclh it was removed so that aoy
fults weveabal oo examluation can be traced back to the
cylinder cometned,

When saamining the plogs place 2 new plug of the
same 1ype beside the others o afford a ready comperison
al the relative conditien ol the wsed plugs.

Eaamine for signs of oil Fouliog. This will be indicaied
by 3 wat, chiny, black deposit on Lhe insulator. This is
caused by oil pumping due to womn oy linderz and pistans
of summed-up or broken Hinrs. Uodér such conditions
il Trom e cylinder walls is forced wp past the riogs
o the suclion stroks of the piston and is eveptozly
depazited oo Lhe plugs. i

A peemunent remedy Cor this cannot o2 offecied, Lhe
only ture being the flling of & oew prsloo and Ongs, or,
in extrzmoe cases, a rehore may be necesary,

Mext examine the pluss for signa of petral fouling,
This is indicated hy a dry, fiuffy, black deposit which
i1 uwswally cauzed by aver-tich cacbucation, althougl

0.5



B THE IGNITION SYSTEMN [Petral Models)

igrition defects suc it as & twnsclown albery, Taufly diseix
butnr, coil or capacitor Jefects, of & henken ar wornson g
catde may be additlonal causes. TF the plugs appeir o
b swita®le Mot Murlher sse procesd Lo clean amd st them.

Frrel remove the plug goaskels and examine them for
condilivm, A& [ares properiion of (he heas of the plug is
nommally diccipated to the cylindsr head through the
easkel batween the plug and the head. Plugs not scoewed
dowm Lightly can ea5ily berome overbeated so Lhat they
apemte qut of their propsc heat cangs, thus producine
pis-ignidon, shorl plug life, and 'pinking’. On the other
hand, it is wnnecessary and onwise ta oghien up the
plugs tao much. Whal is requiced s a reasonably gond
sral between 1the plug and che cylinder head.

1F the plugs enguire clzaning it is preferable to make
usr of & proper plug cieaner of the type meommended
by 1ihe plug manulocturers, and the makers’ instuctions
Far wsing the cleaner should be followed carsfully,

Ozcadionatly a2 Dlistored ingwlaggr or 3 hadly e
clectirods may be noliced wlhen cxmminlag the plugs.

LF 1he plig is ol the type noemally cecommendesd for
the vnpite and 1t wis correctly instelled (dows lightlly
ni the gasikerp, this condtion may huwe besn broaghe
about by & very weak miktocg or an everheats) enyoe,
There is, owever, o passibiily thal a plig of another
ype id requived, but ar a cubke the recommended plug
hould be adbered to.

Afler cleaning corsfully, examine the plugs For crecked
imsulistors nod wenr of the insulator nose due to excessive
previves cleamng, 1o such cases the plugs have passad
theear uselisl life nod oew plogs shoold be sostalled,

Exramine the insulator for depaozits wnderneath the gids
elecirode which have poasibly accomulated and which
acl A% a "hot-cpat” in service.

After chearing the plugs o a special ckeansr blow alt
surplus abragive oul af the body resesses, wnd off the
plug theeads, by means of an A blast, Mext ecpmine
the theeads Tor carbop. Aoy deposits con be removed
and the threads cleaped with g wire brush, A wire buffing
wheel may alzo be utilized, bul ressooable cure oest be
used s bethy ipelhads in ozder oot o iopure the wlestoodes
ar ihe tip of die insulalor, This simpk procedurs will
ensure 3heenes aF bimding vn the threads oo ceplaement
aend also glvisde yonssessury wse of e plug spenner.

The thread socticn of e plog bedy iz olten neglecied
wlen cleaning the plugs, owing (9 the [acl that o 5 a0t
gooccelly realized that, Fike the gaskels, v threads are a
means of heal distipalion and that when 1bey ere coned
with carbon the Row of the heas from Lhe phug 15 retarded,
producing cvechealing,

When replacing o plug sbways screw L down finger
tight, then use a socket to avaid possibde fracturs of the
im e ladar,

Cramine the electrodes for the cormesy pap (see
"LENGEAL A TA™, Walch owt Tof st st pecd pesd ing
in the case of badly pitled slecioodes,

Eemembier that elecirode cormosion and Lhe Jevilop=
ment of oxides at cle gap ara vilally afless the sparking
efficiency, Tlw special cleaner cao cemove the oxides

B

and deposits from ke nsulator, but the cleaner stream
vaags nof olways reach this area with full effect owing o
it location, and cannot necessarily deal with corcosion
rHectively as this Jometimes roguires too strong & Hage
for proper remaval.

Whean the plugs appesr woarthy of further ose it s gogd
practice Lo dresa the gap area on Both centee aod side
ckacirodes with a sinall Rk Befors resetbing ti=m o the
sorrcct gap. The intemse hext, prsiurs, #xplosien shack,
and clectrica] and elemlenl aclion o0 which the plogs
are aubaratied doring service ate so intense that the
molfecelgr structure of the metal points i3 eventually
affected, Plugy 1hen reach a worn-outl condition and
resetiing Lhe points can no longer secve o good purposs.,
Wihen the points are burnt badly it is indicative it the
plug has worn W such o catent chat its fucther uss is
uniclesirable und wastefut.

Before replacing ke plug in the engne, test it for
correc] Funcilsning under wir pressute o a plug tester,
Moklawitg oul The instructions issued By the makers ol
the plug desler. Cererally spruking, o plug may be oo-
siderad saflsfaclery for Qorthar service if it spucks con-
tinususly upder a préssuce af [0 Lb 54, in, {7 Kgfom 5
Wwith the gap helween the prints seb an 125 o, {-63 rotw, )
[t i% casential that e plug perings shoaul be reset fo the
recomnietided gap balore Lhe pug B cefitted G Uee engine
{zec SGEMERAL DATAT.

While the plug iz under presaute ip (we (ester it should
be inspected For lcakage by applying od round the
terminal. Loakaps v indicated by the production of ai+
bublples, the intanaity of which will scove to indicatn
the degres of leakage, The leakapge pairs have a "bDlow-
tereh” efect when the cogine is running which rapidly
raisea the tomperature of the plug to abovs s designed
heat range, thua producing ovarbeating, pre-igniticn, and
rapid eloctrode destruction.

The top half of the inaulater is frequenly respoosible
fur poor plug porfommaccs due o the following faults;
splashes; occumudation of dirt and dust; cracked in-
sulaton, saused by a slipping spanoer; avertightoess af
the ermioels,

Examine for & crecked insulator at the shoulder and
Lhe terminal post end remove any ascummolations of ol
and disk.

i DISTRIBUTOR TESYT DATA

Cenirifugal advance (racunme pipe dizconmeched}

Mo edvance belew [BO cranksbalt copan.

1% 10 22" advance op to 1,800 cranksheft r.p.m.

18 o 27" advance decelerating to L4003 cranksbefi
r.p.fm.

1 te E5% advance decelsrating too L3 coanbkohalt
M-

I Lo 67 advadce decelerading o 200 crankahalt e pom.

G to 27 advance decelecating to 250 cratikshall gopom.

Facuunm garavce

Staris at T in, Hg {177-8 mm. HE.
Finisleea at LR in. Heg. (4572 mm. He.).

G4 MI0MES M3 Psewe 4. TRUBE



SECTION C

THE COOLING SYSTEM
{PETROL MODELS)

Cald weather precautions .

Deacniption ..

Diraining, Aushing, and refilling 1the eocling sisiem
Fan nod dynamo belt adjusimanit ..

Filler tap- - removing

Padigtor--removing and seplacing

Jervice boode .

Theromnstat |

Watar puwimg
Dismaniliog and reaszemiiog

Removing and ecplacing

L4 MO M5 Fsws 2. AB90S

Serilan
C.5

8
Z4
6
C3
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C THE COOLING SYSTEM {Petrol Models)

Section C.1

DESCRIFINON

The cooling system is pressurized and Lhe water
circulation is assisled by 2 pump atached 1o the tont
of the engine and driven by a belt (rem the crankshafi
pulley. A relief valve is incorporaied in the radiator
filler rap which contrals ¢he pressure at approximetely
4 |h. ey in. [-20 kg femcE)L

Tlae watcr cirewlates from 1he base of Lhe radiator and
pasaes rowkd the cylinders and cylinder head, ceaching
the= Teader tank of the radiabor wia the thermiosiat and
tep bse. Fron (e Teader tapk it passes down the
rmadikot cure W Pie kaze tank of the radiator. Air is
drawn lhegugh Lhe radiator by a fan atcached to ihe
wiler pump pulley.

Section C.2

THERMOSTAT

For mamwmuan efficicaey the enging operading tem pera—
ture 1% prainlained wichin certain lindts by 8 bellows
Lypre thenpoatal Ateed Gn the walsr autet at the frant of
thc -a‘."_n.'lilld.-tl' hezad.

When the enging is cold this valve iy closed, and when
thye cnpine s ctarted the fow of water to the radiator is
teruporarily restricied. Due ta this, the temperaturs of
the water in ¢he cylinder haod and cylinder jackets will
quickly cse, thus ensuring rapk] warming up. The [weat
5o rencrated will gradually expend the bullows, so opens
ing the valve and ultimalely permitling o Tull fow of
waler 10 the radiator.

The thermostat is delachable,

& small holz drill=d in the haid of the walve proviedo
g by-pass 1o cope with any expansion aof the cooling
water, When the systern hins been completely draited it
ig essentinl when relilling, 1v allow gufficgeat time fuor
any Irapped aic fo eccape through the byapass hole in
the walve belore limdly wpping up.

Lo i

it I| Ll

il

. ._.;l ) || I|.||||I|

u-.|'|'..III|I'=:.|||||'|lu|'”||=!| il nflh:r'i'w
Fig, 1

Shuwing the rodiater feader (ank anif_fiffer cap

£l

The thermostal opening is set by the mannfwlvrer
and cuonot by allersd, Lt opens o= the emoperdluee
marked vn the body of the Germestal. During deir-
bonizing it is policy to test (his opening by immersing the
thormostat in water ruised to the requisite temperalure.
The valve should open under these conditcons. but W it
fails to onen & new unit must be fitted.

Section C.3

REMIIVIMG THE FILLER CAP

The cnaliny syalend is wnsder prossure whils the engin
i5 hat, aind the radialur Oller cag ose be semioeed very
varelubly or el to pusition it wager bas cooled.

If il o meceseary o remees Lhe Gller cap wlen 1he
engine s Bt 0 s absoloely essenial o iclease e cap
graicldally, ainel e Biller spout 15 provided wille & speciabiy
shiped e o enable fhis to bBe done eadily.

Llmserew 1he cipr slowe |y il e verzining tongues ane
fel i1 epaage the smali lobes oo the ond of the GHer
spoul carm, and wail until the presgure in the adiator is
Fully released belore Roally reroying tha cap.

[t in adwisable 1o protect e band apainst cscaping
steam whale cemoving the cap.

Scction C.4

DRALINING, FLUSHING, AND REFLLLING
THE COHILING SYSTEM

Femave the radiator header 1ank filke cap,

{)pen the two draein tups. One is ftbsd on the cvlisder
Hock and the other wt the buse of the mdiatee. IC ante-
fresze miskure is beiog used it shonld be drained into a
suitable cootainer and carsfully preserved [or Mulue: wae.

In the event of a drain top bevoming clogged it is
gdvisable to compictely Temove the tap Erom the cylinder
Mack or rodister and then remose ony [urcagh matier.
The ust of seill wire te dislodge any vbsiruction wilt nat
always prove clieclive as tha vonstnedien of the aps
such as 4o prevent complete penatration behind theem.

When ths svslem is completely drained snd refilling is
te be deferred wotil soms luter date w suitable habcs
should be fised o the radiator flkr cup. ingicating tThat
Il covolant has been drained. As an slternalive, pliace che
radiator fillor cap on the driver’s seat or [eave the Aller
cap acocss pancl open a3 & reminder to fill the vealing
systern bafore ke velicle s used again,

MWOTE.—1% % heater I8 Atted, wmder Do ciremmstamtey
shoold draining of the codiog system be resorted 1o 28 po
Rltcroatire te the wae of wofi-freese mixture, dme to the
fact thet complete draining of the heater unil by neans
of the conliop syaten drain tRps ia Aot poaside

To ensure efficient circulebion of the eoolint ad to
teduwes the fernsaticn of scal: and sediment in the rodiator
the syt shoukd be periodically Aushed out with <lear
runing water, preforaldy before pulting in anti=lreesc
sululion and again afer taking it owt.

54 B4 MIS,  aswe T, 48995



THE COQLING SYSTEM (Petrol Models) [:
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Fig, .2
The cyiinder Hack drain tap

. Craed 1. QOp=n.

The walar shgull B2 allowel o run throogh enil it
commes aut cleag Eramn the Gps.

Thia methoxd i .a.duq_ua.ln wnier nummal conditisans, buk
i cxteeme cagey where exeedsive Tucring wp' o e
pesienczd 2 hpe eliceel prelhos] 15 0 completely
certewe Bl raulitoe and Awade tn Lho reverse way o the
Bow, ic. turn the cadiatoe upside-dowo and Lol the water
Bow @1 thorowgh the Bedbous bheose amd ouwb af the Lopr
conneciion.

Close the raditor and cylinder block deain tape.

Encucc that &ll hose conaccteons arc tiphe

Filk up the spstem through the Aller in che radiaior
header tank uodl (e level of water can just be seeo.
Euonr the engine until it i1 hat and then add sufficient
waler to raiee the level to within §in {25 mm.) of the
bkottom of the Gller neck.

When passibe, soft water, suely a1 chan rain-wolcer,
sheuld be waed to fill the syziarm.

When using anb-Treczs salution avaid owerfilling and

temperaboras alezmed i the Wop 2ok, Chuly anti-fresrs
polutiong uf the sthylene glysol rype incorporatuog Lhe
rorrect tvpe af corrosion inhibilor should be enployed
taee Section 4]

Scction C.5

COLD WEATHER PRECALUTIONS

A the coobing aystem is acaled, celatively Tiel teap-
peratunes ane developed in the radiater upper tank. Fog
this Teason amti-recee solutaons Tdying an aloabiol T
are kpssatable owing o teac Tigh evaporation rale
pracdviciny® eppiwd Ings of ecnlang and 1 consequant amecs
rupesan of e cinzulatenn of coalang,

Conly gbnefreess godulion of the ethylens glvesl (ype
Incurparanhg the catroey ope ol cornasion sl btor s
siilahle Gor use iy the cooling syter, amd (e recots
mended make i8 Bluecol. We also appeave the ose of

.'-; .-. : ,j___-i [H{ﬂ:r:ﬂ-

e

T=r1daN

Mg, '3
The radiaior dretr tap, Turs e dhe direcelon of the
et cleir

Awmounf of inti-reese
Crmmetoes Frozen
Artis e frorze sulid Hieh heatar |FFithowr heaser]
Jreese — —
) i “F. . “F. Pinrs | Litrex | Pirts | Litres
15 —13 g 36 [ 15| s [ 33 s | %0
33 —la | -2 — =3 | | +3 )7 ; 41
50 —3% |-23 | —48 | =53 1 11 | &3 |14 | &0

prevent losa due 1o cxpansion. Sceew the filler cap tirmly
into position.

The conling systemn is unsoitable Tor wse with ambi-
freezs sobgtions having an aleahol base owing to the high

Ol M LOMCA BiLS,  Taswe 3. G910

any aoli-fresze sobution which conforma 1o Specification

B.5.3151 ar H 43152, The aneilreere soluogon should by

mule up 0 the proportions shown i the tahle balow.
I1 35 advisebl= Tor vehicles with an anli=-frecze snboiion

C.5
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THE COOLING SYSTEM {Petro]l Maodels)

L
Far

: ._. e B I'.I.Ib[u'l

Fig A
The dprcine mPEIRE Foines whick smst i slackered
for beft fevesioo adiustrmert

in lhe cooling syswem Lo have an idenfification mark on
the header tank of the radiater.

The [ollowing precawtions ace necossary on vehicles so
marked.

Cosure thal ths minture swength 1= 1o that shown
on the contaiger of the anti-freves enfulion used. This
musl be mantnsl by (cpping up s aecessiry with
anlifeeete snlubion while the syslem 15 hol. Tupping
upy Witk water alare will ceduce 1he peotection peroraded.

Should anli-freeze s retaiced in the cooling Svitem
Fe mioee than ohe year the specshe sravily sf the coglant
sl be checked and addaional awt-Treewe sdided b
criure adequats pratcclion against [rost,  Aler & seoaogl
wiolee the aystan shonld be drainsd aml mekled willy
clean waler and the apprgpriate quantily ol apli-fieg?c
audion added whew begwired.

Befores inserling anti-fpecze solaims inlg the cooling
sysleim, 1ush the system Chovoughly with a hose, enswc
that all waker joinlz are Gight, med defective waler hoses
renewed.

Section C.6

FAN AND DWNAMO DELT ADJUSTMENT

To At a gew M bell clacken slightly the two bolts on
which (he dyname pivets and releass the bolt secudng
it oo bhe slotted Link and e not securing the slocted Tink
te s snging. Move (he dyawna G the engine as far 1
parssible, Slide the Belt over the Tan and onto Gie g
pulley; ease the belt unte 1he crankshalt pulley and
dynamo pulley. It rpay be found helpful @ tern the
engine with the staptng<handle whilst sasing 1he belt
over the ks pulley,

b

Adjustment iz mads by it 1e dyaaioe sway Irom
the cngine. A gentle haod podl anly swst be 2xerted o9t the
dynemn, ar the baib temslom will be evecasve and dudoo
sirain il be thronm onin (he dyneme Beares, Tightsn
up the bolis with the dyname in this position. The belt
should be sufficiently tight w peevent =hp, et it shoold
b possible o aneve W Belt lmrerally 1in. 1254 mm.)
in the centre of its lingest can,

Section C.7

REMOVING AMD REFLACING THE RADIATOR

isconneet the battery and drain the ceoling systom
riwer Linpsh

Take cut the serews which secure the cadistor centns
Wige Blanking plale and cemove the plate. This will give
acgess o0 Yhe cadialor mounting paints.

Detach the upper and lowsr hooes, Taks out the oot
pinz which securg the mulialor to i1s mounting frame and
Tafk i1 ot of the velucle.

Replacement ol Lhe rpdiaiur is a teversal of Uie above
rrocsdwrne.

Cloae the deain taps and reld] 1he zystem wunil the
surfece of the coolant ia | oan. (2599 mm,) bslow the
bottom of Lhe Rbler meck.

Fir. €5

Thix ctet-dh dy K af e weter punig sl ws the sperial
driver afioue to enpor e regr begring far rempead,
Tine rewr {reurimy fooft grd retofners are mot slawe fere
. Dwribl. C.
. Reir beasing. ",
G AA00GA MIE, I=ue 3o 52T

Front hearing.
tislance piece



THE COOLING SYSTEM {Petrol Models)

4113

fyr. C6
ficre the dusmny froat bedring f5 dn purinae and e
river i soeewed fite Jf. This (5 the method of remnring
the rear Dearing
4. Torife. o
1+ Bear bearing.

Crwremyy pahl bearina,

Scection C.8

REMOYING AMDOD REPLACING THE
WATEE PUMP

Chrain Lhe wider Mmoin 1he cooling sysiem as in Scclion
L4 and remove the radivtar ac in Seccion C.T.

[Heconmerl the hoses fcom the water pump.,

Eemove the Fon belt (soe Seclion €.6).

Beleass the secocing points of the fan and pump
essembly to the fromt af the cylinder block and withdraw
ths assembly.

Frplacement of (he Fan ond pump assembly i a
raversal of this procedurs, bug care must be daken to e
that ihe joint gasket between the pump body and ibe

cylinder block i3 in pood condition. I 5 always adyiaabde
to At & new paskct.

Section C.9

MSMANTLING AND REASSEMBLING TIE
WATER FLURMMY
Unscrew the fvur s21 bolis which attach the fan blades
te Lhe pullzy hub and cemove the blades and pulley.
Brmoers the out from dye Tvont ecnd af e spiudle,
withdraw the fan pulley, and fake oot the ey, Holding

Fig. €1

When pecepmblimp ehe punsp wse ool ausempdbind s

wturwn ord threed e reatr Testeanr onde the pilor with

the felr ring ard recaimers. (Felr aind relamers are nog
Afrorn here)

A il . Mol
#. Durnny foomd leacng n.  Heur beaning

the pump bady, Lap the spindle Wwewanls (e ccar togethar
with the iotpeller. spring, and seal assembily.

Mexl prise oul the spriog riog sod romove dhe oil
rolaining ring. With the bedy face Jdowowards, insert
she ddft of toof 13561 into the e beasing and tap
with 2 hammer until ihe front beiiring and distance piecs
are pemowed.

The dunamy Erant bearing of teol 1RCGAT &= then placed
in the body and the drift, which 5 sUll pilated in the
1zar bearing, sorewed iolo it. Tap the drilt with a hammer
tue release 1he hearing znd coal.

Wlken 1he nut on the rear end of the spandle is removed
il will emable the impeiler and key to he withdrawn,
(ol lpoamd by e spoing, locating cup, rubber seal and
sealing ring, the latter registecing withim the lesanag cug.

Becure the pump bidy veically in a vice, Agsembile
the drift, dummy fronl bearing, and pilol so that Lhe
rear bearing and seal can be acewratcly driven into the
housing. The fTont bearing and Jistance picce ame
sintilacly fitted. Fi the vane, spindbe, and ofler parts in
the arder ileown in the ilwsration.

Repack the prump widls the recommended greise.

{Por "SERYICE TOOLS" see popre €74

10 MUNGE MLE Imee 2 44995
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C THE COOLING SYSTEM (Petref Mnodels)

SERYICE TOOLS

IRG6L. Water Pemp Bearing Rewrpver and Replace

This taol, conszting of Fhres pasti=—2 driver, dumony
front Bearing, aml o piot—will eoswee 1hat the cear
bearing 8 removed and rapbiced without damage to the
pump body,

i1SG LAY, Redintor BEorcrsc-dunh Adepiors

Theze adiptors should be used In pairs, one for the
civdinted 1olet hose aod one for tha oullet hosze. The
brass inlet @pe s 1 in. (25-4 mm] io diameter. This s
the siz¢ of the waber maios supply hose geerally used;
¢ 1here 15 any vanation 8 reducing slesve can b wssld,

. G 00 RIS, Doaue 3 4BV
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SECTION Ca

THFE COOLING SYSTEM
(DIESEL MODELS)

Becrion
Cold wediher precautions .. . .- o .- .- - . . .- Ca, b
Descnplhion . - . - . . - o . -- . - Ca.l
Dewining, Aushing, and rehilling the cooling mystemn. - o V- -- . o Cad
Fan end dynama bell adjustoent . . - V- .- Vs ‘- .. ‘- ‘s Cah
Filler cap—remaviog .- o .. .- .. i . .- . - Tl
Radiator—removing wod replacing o .- .- o - . .- e Cad
Setvica tooh | ‘- - -a . . - .- - o . Eod af Jeetion
Water purmp
DistanUing amd reassenbling o . -- o .- .. Ve .. Ca®
Remngwing and coplaclity .- . - - . o . o L

Cid MINGE MLE lue 1, ¥ Cu-b
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THE COOLING SYSTEM (Ddiesel Models) [:a

Tha cylinder blpck warer orain fap

Sectivn Ca.l

DESCHEIPTION
Theinstrustions given in Seclion C.1 are to e followels

Section Cu.2

THEREMOSTAT
The ansreucticns gevvan i Soeion C.2F are fo Be fellowcd.

Section Ca.3

EEMOYING T1E FILLER CAY
The instructions piven in Section ©, 5 are 1o b Rallowed,

Section Cad

DRALNING, FLUSHENG, ANMD REFIL)ING
‘TEIE COQOLING SYSTERM

‘The instocticns given 0 Scetion £.4 are to be fallowed.

Befer also to 1ig. Tr.1.

Section Ca5

COLD WEATHER FRECALTFIMNS
‘The inatructions givan in Seclion O, 5 are ta be Faliowed.

Section Ca.h

FAMN AND DYMALMI(D BELT ADJUSTMENT
The instTuctions given n Scecicn ©.6 ake 10 be Tobllowed.

Teler alsa tes Fag. Cal,
Crd MO b5, I L.

Jklea

Section Ca.7

REMOVING AND REPLACING THE RADIATUER
"The instructions given in Seclion C.7 are 1o be lolfowed.

Section Ca.8

HEMOYING AMD REPLACENT THE
WATEHR I'L'MI
The instructions givenin Saan W8 ave 40 be Eollowed.

Scction Cao

DISHIANTLING AND REASSEMBLINIG
THE WATER FUMF

Remave the nut and spring washer feom the front
end of the water pump spendle; withdeaw the pulley,
using a cuitable extractor, amd roweve the polley key
from the cpindle,

Curefully cemote any bcrs frum die spindle keyway
and, wsing 7 hollow hrasa doft, drivs the spindle wnd
vane o of s beanngs. Withdrew che vane doslonce
piove end the water Seyl Mom obhe rear of the punp
body,

Estract the biaring cicelip won its grooye e Toone
af the pump hudy; withdeaw (he dished greise relaines
and. wiing 1ol §RGA], drive the beardngs eut af the punp
bosdy s Talluwes.

Fpesry 1he driver {a, Fig. C.51 inle the rear Dearing
{n) anal 1aygy g dosrwards until the foonl beaciog (B} 2nd
the disitrce piece (F) are released.

Pogifon the dumeny front Bearing (&) in 1he pump
body and serew the driver into the dwwony boaring
(Fig- T8, The rear beariog iz now aligned with e
hoscsegg aod ray he genlly Lapped out,

T elpriamiba ttachismenl balts anid ity

Tz 3



Ca THE COQLING SYSTEM (Licscl Models)

Rermiree Lhe beacing oil scal and itz housing.

Penssembly ic a revoraal of the diseancling proetden:,
but 0o netall the rear bearing asizmbbs e thee parda
of taol [2C6), thread the koaing only Lthe pilol as
showen in Fig. C.F, topet e wath the ol seal apd o] seal
Twousiog, cosurieg that the lip of the all azal Facks 1o.
wards the Traring, aed zenlly Jdiive 3 beaeing il its
Lausinp.

Cad

Papack Ll bearings wille g of tha recoinsmended

QrOEBES.

SERVICE TOULS

The instruchvns grven o SFeclion © ae w be fulluwed

Gd K10 Ga k1.
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SECTION D

THE FUEL SYSTEM
(PETROL MODELS)

Air cleaner
Cicaning and re-oiling

Carburctter ..

Foel lift pump
Drsription
Prsmantldog aod cessmeonbling

Operaiion
Removing ated repfacing
Testing -.
Fual tank
Gauge unil—removing atd replacing
Removiag and replacing
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n THE FUEL SYSTEM {Pcirol Muodels)

Section D.1

REMOYIMG AND REPLACING THE
FUEL TANMK

Pemove the passcoper™ seat cushicon and seat s
cover plate,

Dicconncct the wires frome the tank gauge unit. Drain
the fuel from (e bank and diseored [he Ml pipe
from the tandk.

From inssde Lhs bady mmowe the cowl surconmding
the filter neck. Relense the «hip and cemove the upper
pail ol the filler wek.

Release the bolts of ihe secoring straps from the
under side of the Lhnk sl lower the taok to the ground.
The siraps remakn iagl at the top.

Replacement o5 4 reversal of the above instrociiones,

=ection 1.2

REMOVING AND REPLACTMNG THE
FUEL TANK GAUGE TUHIT

Remowve the hexagon drain plag and empty the 1ank.

Remove the pasongers eyl coshion ansd st box
caver plate.

Hemoe the lead Mrong ihe gaupe wwit,

Unscoew the sim cross-headed serews secviing Che
gilvge unit in the forwerd eod of the tank.

Extracl the gaugn unit, taking parcicular care nat 1o
kel the floal acm us the unit ia withdrawn.

Before peplaaing the gavpe unit cnsurs that all traces of
the nli paskel are mmoved rom both the tank aind Lee
unnit. Alwiys wue 2 new pasket and apply & suitable joint-
ing compound 6 eich of the sorews befors replacing
1lvem.

Ensure (lyat the upit tukcs vp its origioal positive in
the k.

Cheek Tur leaks immediotely afier Glling the tank with
el

Section Dn3

DESCRIFTION OF TIHE FUEL LIFT PLEMP

The SF fuel pump &5 of cooventional design, having
& flesible diaphragtty and an armalure gssembly operated
by a solenodid. The elegidal circuit to the aclencdd iz
aopencd and cbosed by i vontwct breaker rocchapism
aperated Ty an armaiwre spindle. The ekeetrical ennnegs
tians tor dbe pymp may be by 8 termidoal Euuf or 2 Lucar
cobtneclor,

The pomp consists of theee main parle namely, o
Body, i dinphragm enmetuie and voil hoeosing issembly,
gl & wanticd breaker asseanbly.

The body i & dinG dig-gasting wnd has on its outer Mzce
iotegral ioket 2md cilbes cornections and two 1apped logs
[ur mounting purposes An tnlet nozzke sdiat hooses a
Glter is screwed dnlo the inlet conneotion: the ol
conneciion is pressad inko e hody and i wne delashable,
frl

Twor sealings mivchined within the body accamnrodace
(he ket valve anmd Lthe outlet valve racpectively. The inlet
valve vomprises o disc of BMelinex film which iz lightly
loidedd amto its tealing within the body. The outlet valve,
&lsex of Melinex Glm, is Ioaded by means of & light spring
ante a carrer plete; the plate locates oo the remaining
seat in the body. The valves are retained on their seats
by a valve retainer that s secured 1o Che Tsady iy o
recetiv] pan-head screw.

Tha pumiping clemeni compciscs 2 paic of Meoprege
diaphragma suppoted By silTerane washers Ly peeerdl
Nutter and bagging «of the disghragpm ;) heeather boles n
the inmer diaphragm  prevent vapowr  accumulaciug
between the discs. The centre of the diapheagm as
clarped o a sinbered ikon araiore by medns of o
rerowied clamping plate amd an aermature spipdle. Eleven
brass rollers Iocated bedwoes 1he argdlure aned fhe coil
hewosing centralize the armabitre wilhion the honsing ancd
alsc cnsure tlhat tha peviphery of Lhe armatuee doss @k
cantact the mouth of the hoodng during the power
ciroke.

A Feed spring iz intorposcd Detween the armature and
the solenoid aod & rubberized impact washer 3 locateed
on the face of the armatore to fedocs ndae in eperation
when the pomp ic prieming.

A central icon core pressed into the blind end of the
eoil housing suppects the solensid winding. A central
bore through the core permits che armature spindle ta
pass frealy throwgh the core to the contact breaker
mechanisin An wtmospheric vent is provided at the
Iwrktem of the coil housiog to accommodats the pulsativn
of aic 21l M coil sade of the diaphragm and an surhing
serew 15 parewided i the bowsing Nange,

Tl egnitact bostker assembly b mosoted on o pedestal
sechredl by 1w serews 0o Lhe fop Face of the codl housing.
The armaluie spandle i serewsd oo & Icunnion memibec
which is pivatally mownled within 2 chanpel-seclion
inier rocker. One end of the jomer rocker 15 mounted
i 2 cnmmon hiog: willy the end of an outer cocker:
1he vao rockers are mechanically caonmscisd 1hrough the
medivin oF a inggle speang assembly midde op of twao
aptings attached by pivid pins (o 1he exiremities of the
rowker atms. The pivol pin theongh Lhe outer recker aleo
caeriet twan Ghre rollers which contuct the face of the
codl howsing dvnng the operolion of the pump. A pair
ull tungsien points on lhe free snd of the outer rocker
mike <ot with i eomrespond ing pair of paints carnicd
by 4 spring blode sccored o (he upper Face of the
pedecial, A terminal serzw which Foems the main clscki-
cal connection o the pump is filted Lo the opper Tace of
ihe pedestal and passes chpoush 3 Imkelige ¢ap thac
encloses the whale of the contat bisber aswrkly,

Framtr L beervimal oopew o el passes (ooone ool off
Ehe coil wanclivng aml The retnme lepad lrom the <oill 5 con-
nected (o g attacked w the sprong blade. When the
ceplacls e clozed the cureent paseses through the can-
Lawls v Lhe guver rocker arm, through /R breided copper
erth wire oo one of the pedestal securing aeiews, and o
to the coil howsing. The separate eanifing =crew in Lhe
housing comnpledzs the circunit. Pruvision aginsl excessive

Gd ML k{15, PBsipe L 4Hyh35
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THF. FUEL SYSTEM (Prtrol Models) D

sparking ot the comlact peints al the mamend of breik
is made by the imcfusion of o hiph-resistance leak wics
in the ¢oil winding.

Section D4

OFERATION OF THE FUEL LIFT PLMP

When the pump 12 41 15t the armoturs and diophragm
aseembly i defected 1owards the pumping chamber by
e [ead spring. Lhe ormature spindle retains the inoer
rocker an it lower positian, and the spring togghe redaing
the oter rocker im jis upper position to make G
conladd with the paints on the sprine Hede.

Wheo the pomp s awilched on the olennid windiog
is enerpzed and drews the armamre and Jdiaphregm
wssembly lowards it, ovescoming Lhe Toading of the feed
spring. The volume of the pumping chamber iz 1husg
increasedl and Fuel i drawn in through che inlet valve
Simulonsooely the armature spindls rotates the inner
reAker about its pivol pin and the toggle spring hioves
the wuter cocker downwards until the Ghee rollees coms
Liwit the upper face ol the coil housing. Thia mover=it
uf the outer rocker separales the contact points and
desanerpicss the colenoid.

The armouture ood digphrapm acscmbly, under the
actiont ol the foed spriog, moves towards (he pumpitg
clamber and forces fusf from the chamber oot throwgh
e delywery valve. As the aroature apindle maree with
U diaphragon assembly the inner cocker is agsin
rotated abalal its pivel pin aod the togghe spring moves
the outcr rocker wpwards uwonll the points apain maks
contact, when the ewle of operations ia repeated.

mection D5

REMOVING AND REPLACING THE
FUEL LINT FUMP

The fug] putnp is housed o the compurtoment beneath
the passepiger's s¢al, Bemove the seat cushion aod the
seat boy cover plals to give woess bo (he pump.

Repave (he Fuel pipes from the inlst and oullet
adpiors on the pump body,

Disconmint the clectrical lkeds to the pump, release
the rovunting bracket and remove the pump Moo the
wehile,

Replovement is 2 reversel of the above procedure.

Section DL6

DSMARNTLING AND BEASSEMEBLING
THE FUEL LIFT PP
Unserew the inlet nozzle and Frogn G retimove the fill=c
aod the fbre wasber.
Unsorew the six sorews secinng the coil housieg wo
the body and ¢arefully detoch the outer periphery of
the disphragm (rom the bedy and the ceil housing,

Eemave Lhe pan-head recessed screw securinp ke
valve retainer to LNe body g withdraw 1le redaiver amd
the two valves.

Uneceow the aematuse [Pom dhe dnnfer tucker trunmion
orcd eemave the Teass rallers, the Tesd spring, wnd Lhe
i paet washer Tram e acmilure.

Femove the lerminal nol, Lucar connector, and
witsher from the terminal surew and take off the bekeiite
rap.

Unserew the spring blede securing screw and dise
cornest the <ol Iead. Feamove the tecminel sorew
refaiming nul, cut the lead washer, and then unscrew
the two pedestal colaining screws and discoonect the
bramded copper eatilh bead.

Turn the pedestal an itg side, aned Foove 1he e
maioing cofl [2ad Moo e erpl serew dmd the sorew
fram the pedestsl

Fush the inmer and euter rocker prvod pin Trom thee
pedostal and remuave the rocker assembly,

Do nol recwcvo the eogple springs.

Thoroughly clean all perts of the pump in clean
kerosone end then examing for cohcks, fractures, wear,
deterioralbon, and dieead Jdanvage, Woen or daggaged
patis must be renesed.

tetal parts that have Desg contapynated with guem
formation from the fuel will be cuated witl a substance
similur to varnish. Brass and sieel paces so affected are
1o be boiled o & 20 per cont. solution of causiic soda,
dipped in a strong nitric acid sofution, and, Goally,
thorouplly washed io boiling water. Light-allay paris
musl be well scaked in medhylated spiric end then
cleansd.

Check the weight of the fesd spring; it oust comprass
oo & Tength of <L in. €2-54 mm.) wnder & load of betwesn
74 knd B 1B (342 mnd 362 £,

Examine the owllat walve aiad sasuge that the walve
cpriog functions correcdly. Afqemble (he valyes bo Lhoie
reapesclive seate, retasn ther with the valve retsinar, atad
tzst each valve i tura by allepnately sucking and Blowiog
st the inlet and st che auls connection- The inlet valve
must unscat wlien blowing thiough the jnlat conncetion
and sent when swcking #l (ke contection. The owtled
valvr acat rnuat seat when blowlng thoough the putlet con-
mection Akl wnasl when swching,

Examine the <onlacl breaker peints, IF burbig or
pithiog of e pedids 15 evident, the recker assembly and
the spriog blads must be renewed,

Tlate the valves on their respective seuts and retadn
them with the valve retainee.

Insert the Alter Into the momwde, T 1w Abre washer
to the nozzle, and then saew the aoZele mto the inleg
coemecta.

Recure 1he Free soda of the rocker nssembay &0 (he
pedestal with the pivot pin.

[t the erminal sorew to the pedestal and eplacs the
spriog washer and the shoit Tead froa the coil. Fit o new
lead washer Lo the teeminat setew apd 9ecure it with the
nul

Connect he brided copper carth bl [roin the cuter
ricker tu Lhe awocest pedestal securing serew &5d casleg

D5



l] THE FLIEL SYSTEM (Petrol Models)
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thatt the tag i agak Lo Lthe beod of che sorew, Segune il
preleslal to the Toce of the coil housing with the iwn
speinr washecs wnd sorows.

Fit the remaining ool lead 1o the 5 BOAL screw, posilian
the spring Blade on the podesial, and Llightly secosre at
Wilh the screw.

HOTE—Te blade mwst bear spalnal ehe amsll Hh
formed om the top face of the pediestn] abd the tap ol The
sanlentid bead munsk be ot top of the hlads.

Adjust the sprivg blads uniil the points are making
frm and posidive contact and ensace that ths points an
thex bluds or rocker wipes over the centrz-ling of the
other points when the ouler rocker anm is moved up
aml down,

“Taghten the spritg bude sscziring sorew and re-check
the selteng, 1n this posiliion ihe free end of the speing
blade must be defrected away from the smail il on the
lave af the pedestul w3 that an appreciable pap esists
between the wnder s¥ie of the blade and ks 1ib.

Depress the outer racker orm and ensure dhat the
spring blude cests on the cib. [F it doos not, remove and
lightly sed the blude towards the pedestal.

Atserehle 1he impact wosher and the Fesd spring 1o
1he armatere spindle, piss 1he spindle through che contre
of the wlenoil core, aml sceew 38 onlo the runmon
o1 the Laner rocker

Adpugt Lee armalure spwdle wiab a fem,  steacdy
prosaute o the arbtaloee assembly Jost Jails o cyoe
the outer rockee Lo snap ot Deobn e “corapael gade

“zontect broken” posidion. Then wisceew the arrmaron:
spendle sovem licdes. This will caune an adequate margin
im the contect breaking cperativn againat the evenlually
of subsequent wedr o 2oy imcceass Ui (reccion n the
moviny pard &f the contact breaker moclvdiismn.

Pecition the brass rallere between the armatore and
the diaphragm, A1 the body to the coil housiog, and
s=ciure Fhem with the six coreoes.

Beploce the bakclite cap, fit the spring washer, Lucar
vonaector, and nul o Lhe termioel werew, amdl replace
the lerminak knok.

Eit the rubbor slecwe to the bhody af the pump and
dust excluders to the inlet and the guthel conneoiEans.

Section 17

TESTL<G TIIE FUEL LIFT PUMP

Check that the pump moednts are covrectly papped and
adjusted as deseribed in Sectioa DA,

Fit the 507 pumpe Aclaptar sel oo slamdand Lest rig
and sk the puoing v gl riz. Lo onder to observe Lhe
acton of e vontocl breaker ascembly B a cutwway
cereer Lo Lhe pump.

Connect the pump 10 a 12-velt clectrical supply with
a resislonce and a voltmeter in the circuil.

Cncore thal theee ja an adequate swpply of kerosciae
g0 e dest rig tank.

.5

Priming and wmaximwn delivery dieck

Chpem the rap on the (et rig and switch o the pumm,
The punp should prime Tram ey in 1] e E5 seconds
arnd e Luel shoubd tes an ghe glaes jar wedil gt flowe
vever Lhe o of the dedin pipe. 10 10e Tuel level dees noy
rize abue the seall Role i ghg cdeon pips, then the
pump s ot opsrating a8 §he cecoored siamdand and most

be inspecied.

Air leak check

When the pomp is Lrst switched on air bubbles will
be wean emerging o the drain pipe. These bubkbles
chawld osage afier Lthe pump has besn opecoting Ior a
minuie a1 two. IF the bubblas conlinee to appear it &
an indicatian ehat am air leak axists on the auetion side
al the pump aod 1his must be found and rectified.

Valve seat check

Operate the pwap lar ebout 10 minutes sod thea
tusn Uee tap right off. The puowp sheuld mot beat For ad
least 12 seconda. TP pumping aclion takes place within
I? spcoodz the inlet yvalve s nod sealiog corrcetly and
sl be rz-seatedl.

Pinimom delirery chech

Partially apen the tap andd chack thot Gl 15 deliversd
te the plasa jar, Gradually depress the spring blade to
redngs the strokes the pump showld conpnm wirking
with ineeznsng frequency wntil i eveafually slogd e
ter thers $2ing ne gap |6t betwgen Lhe perins,

Redaced volimze chech
Turn the wap fully we, seducg 1he voloage to 93 volty,
il check Chad 1le pomp 35 Tenclioning satisfactocily.

Spacking cheek

Switch on the pump and check for excessive sparking
buiween e poanls. A anall degeee of sparking is per-
rmtssible, bt o special Teak wirs in L solenoid winding is
desigavd fo tod e sparking 1o a nusimum. 1T exceasive
spacking s evelent e soleaead assembly nost be
reaswed.

Cias=w
Fig. 0.1
Thie e efeamay
PGP meah. E Tl el 3 G| resereqir.



THE FLUET, SYSTEM (Petrol Models) D

Section DB

CLEANING AMD BE-OILENCG THE AIR CLEAMNER

The air cleancr is mounted on the left-hand side of
the cnpine and iz connected to Le cathureifer adaplor
by a corrogated Dhose. Seeviang must e caeped owd at
the recominended ntecvals, or mors ofen 3 exvessive
dusty condilipns are ¢xperienved,

Remowe Lhe ol bath air cleaner and detuch the oil
bacl Froe the gawre conldiner, Swill the pauze in petrol,
<lean ¢t the ol bath, and rebll with clean engine oil.
Ketp the air cleaner in a vettical position whilst removing
ur replicing to avoeid oil spillage.

Gection D9

CAEBURETTER

Dresoriptioa

The 4I¥M carburctter is a dewndraught  maosled
embodying & mechanically operated accelerating purnp,
an stomatic sirangler interconncctes with the theattle,
anil a deprecsion-operuted ceonamy device. & kver-type
Aoac 5 fved, nnd & particular Toatuce of Lhis corbumlber
15 the manoer io which all the jet2 are coaleally mounicd
n Lhe specially-desigoed emulsion block.

Accehrating pump

Tha abpcl of this pump 13 to overcome any endewncy
to lag i accelecution; this may be apparcnat when &
cathuretier 11 wdjusted to give low foel consumption
al neweal dreviong spesds, In order to obtuin ecomaniical
rumbang a8 such spesils and vel encsure a faultless accalera-
hon, 3 codroksd and measursd supply of mixiece s
ntcoasry when 1he throttde in apensd soddenly. This s
prareided by Lhe ascslerator pump.

Pravision is made for varyiog the pomp atroke hy
altering tbe pouition of the small block filked over Hue
pump ok, The block has owo vectical lugs of different
heights; with the taller Jue Bencath the pump kever, the
shogl (aumimer) sleoke will be giveo. By Jifting the bluck
slightly und tucning it threugh 1B0F, so (it Lhe shorler
lug i3 under the pump kever, the [oigee Mwinlert situke
will be provided.

smantiop of the carbugeiler

If dismantling the carburetier is mecessury absolule
zleanliness is easealinl; bands should be clkean and the
work-bench covered by a shest of clean metal or paper.

Remove the Tour screws in the floet-chamber oorrer
and withdraw the loat-chamber horizonatally Tor aboui
at itkch, when it will deop ik the band. For aocess 1w
the pats, iift ehe Hoal-arn and foat oo the Joat-chamber
and mmoye the 1w simews retaning the emulsion Block,
which can thew be cemovesl,

The main and hy-poss jola are screwed inte the basc
of the emulsion block, The main jei hos a longer theeay

and the head of the by-pass jet is chamfersd at tach end.
Boih jets are cadlmivm-plated to distinguish them from
other jete of similar size and shape but which heve a
plain brass Gmigh.

When replacing tha emuolden block sae that the
gasket i wndamaged and in positicm and that the
sgvuring serews are fightl, Bocle the Road and arm pawsg
liave the “lup' mark apperroust wlen replaced.

Cleaging: the jobs

Wher cizaning the jets do not poss anything theough
them—such as wire—that is likely to damage the cars-
fully calibrated orilicea. The most satisfoctory and
efficiant mothed i3 to blow throvgh them whth air, fres
From moiteee, and wash with clean petral. Thia should
remgva any obstruction and will keave the gte uo-
damaged, The sizes of all gts are clearly oumbersd—
the laiger the jet the Zeeater e nuomber.

Etrangler Inberocneaction

Bhould the atrancler/theotthe intercoonection be dis-
eurbed at apy lime jt cray ba restored by opening the
throttle & defnite amcunt by naezna of the throuls
storp cceew, Which showuld be piven half-tucoe of th= atop
serew Tromy U Tubly cloacd pasition of the theottle when
Lz strangler is shut.

Before sctting (he ioéerconnection it is sdvisubke (o
nnic the number ol half-tarns to which the slop strew
wai adjusced lor idling so that it may be reset corredly
after clamping the intercennection cod.

The foxt

IF there heve besn signs of Hooding the Moal may ba
surpected. Remove the float and immerse i Bodbiag
water, wien rizing bubblea will indicate the sAacy [ocation
of & puncturc. When the peteod insice hos thus heen
evaporated s=al the puncture with o spat of solder, This
ix carentially a temporary expediznt, as the exirk weight
of aolder nay cavse 1 difereoce in pelcol #vel in the
bowl. Fit a new fioat af the sarliest opportumidy.

AR d7LW
Flg. D.2
1. Yalume conical acrew. Zv TIrarlls Srop Serew.
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]} THE FUEL SYSTEM (Petrol plodels)

—

Adfustownt

The carburetter sctiiogs have Been salected ws most
suitable [or the engine after xtansive ex perfrmantol wark.
Consegucoly very [tde adjustrment v the carburatier
showtl be noeded. Adjostments should ooly be made
wiien absolukely oecsstary. The setting of the slaw
ruaning mixture ad 1w idling speed of the eogios are the
anly likcly zlteratinns meecled, apact from an occasional
claaoiog of ita jety, floalchamber bowl and filter gawae,

Ween trrublke with the runpiog of the cogine is ex-
peritnced do niot dssume that it i alwaya doc 1o the
corburelter. Chesk all othar possible causes of trauble,
such a8 sparking plugs, igoition equipment 8nd condllion
af valves, before rmoekiog alterations to (1w catbureter,

Slow-rwinitg adjoemcnt

The throttls stop screw determines the spesd of show
runniug. To increase the slow-renning apeed (he stop
serew musl be umed o g clockwise directine, IT (oroed
in an anusdockwise direction a slower ‘fckeover® wilk
e oo,

The richness of the slow-ronning masture 15 carirollsl
by the volume contral somw. Should the cngine refuse ta
'tick' aver for aoy [ength of time ot stall an decekzannn
the alow-reibing gt may be choked and should be
cleaned. After eramination reset the slow ronming by
mecang of Oy theottle $top sétew and the volume conleal
sorew. I gbe engine 35 inclinsd to hunt when tunniosg
slowly the oaixture is too ek and mest be weakanasd by
urning the voluma contegl siew in an anti-clock wise
dicecticn. Check, by apeeding up the engine and releasiog
the accelerator podal quickiy. If |he engine stslfs the
slow-ranning edjustment & ket correst nod the idling
speed shoudd be sliphtly increased to o point whees Lhe
stdden redeas of the throtdle after gevelemiing cllows the

Fe MLl

engine ta selkle toam pven "tick-gver,"' Mha nob egpect 2 new
eogioe which iz tight i itz beacings (0 1de peelecily,

It must he horne it mind (hal factors other then
the carborettar, such 29 non aic-light jointa, worn valve
guides, valves md seabing, contact points incorrectly sef,
igniticn Log Far aclvansed, and incocrect sedting of spark-
ing pleg gaps, can bave considerable influence an slow
vunniny’ when lhe eogine i3 out of gear, with the wehicle
statiomucy, Such detoils should elways be given congidera-
(e when 1he slow running is icrcgular. The carburciter
#loze should nok be suspacted.

Alfiludc

It iz recommended 1het the Following jel changes
should Be mades wheo w vehicle B constanlly vpecaled
al altitudes in crooss of 5000 (k. (150 metees) I orcher
Io maiolain the correct Meelair ragio o e roclied
atmosphere.

SO0 ta 7,000 Fr {1500 [0 200D 15w )

htain jet—srmaller {143); by-pass pet—smaller {108),
MM b 10 W Tt {20000 tor J000 metres]

Mo jet—amaller {[400; by-pass jet—stmallar (105).
16,000 1o 15,000 ft, (1000 to 4500 nctres)

blain jet—smaller ([35); by-pass jet—smaller [105).

While no chaoge is specified For alttudes op to 5 000 €.
{1500 medres), where am awner is more cencerned with
eciiimy Tebher than pedormancs it would be warth
teying the nest smalkr main jet when the wocking
altitude exceedy 3,50 ft, {00 metvea).

The Toregoing segyested chiunges apply only in casss
wheve the vebick 13 wperaled consisteotly st alutwde;
oo changs teed bo made wiere 3 wehicle climbs to an
altitude: thew droeps dowo again o something umder
2,000 L. ¢e00 nstrest or thereabouls,

G4 W0 Gd WIS Dl 439935
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THE FUEL SYSTEM {Diesel Models)

Sectlom Da.l

LDESCRIFTION OF THE MAIN FUEL FILTER

T main fuel filter, which js mountsd at the front of
the cylinder heed, is & C AV, bowl-fess ivpe—that b,
Lthe paper clement, which is contaieed in 2 thin mseilat
cqnigier, i clamped between the Blter head and buse
casting.

The Altér components are hald fopelber by a cplit
ol armngsment, compyising a <entre slod mounted in
the Glter baze and a thesaded bolt, which passes through
the Blter head to sorew info Lhe centrs stud.

Synthetic rubbar ritm Iocated in the filter head and
hare castings efiect & seal between the oulse nicos of The
stament and the bead and bess castings, An ‘0" ning
lacared in in enoular grocve in tha contre boss of the
Glier kexd, and over which the cenles tube of (he clement
Gts, 42als ibe dinty side of the Alisc Mrom ite clean cide.

T head caeting iz prowided with lwo inlet, two
cuthd, and & single vent conmection, Ooe cutct cois
HeCiioh ir oot required and i3 Alled with o sealing phg,
while the second inlet coansoteon allowa fuel oil surphas
tor the ingction pump requirenacnts Lo return to the dirty
gide of the Alter. This cooneclion i Rited with a non-
retura valve 10 edsure that unfiltered fus] cannol Bnd its
waY into the injcilon pump body.

Pacsages in the filter bead connect 1he Glter inlet
conosclions 1o the ceotrs tube of the Ay ekement.
A the upper snd af the wentre lube s scalsd, fudd at
[ift pump pressure pasiss dewn tha centre Beba i
the bise costing and then wpwards through tha fler
elownenl o the codet connection it Lhe Glter bead.

An auriliacy pipe connectd s vent connection on tha
top OF the Filter fead 1o the injector [eak-off pipe, pro-
widing conlinueas air-venting of ihe filter during opara-
Lior.

The paper element 5 nat incendesd to be wached or
cleaned it any way and should ba reteunsd at the recom-
mended [htervals.

Soection Da2

REMOVING AND REPLACING
THE FUEL FILTER

‘Tharoughly ¢fean the oulsids of the e,

DPrizesgieet the fue? inlet and ourlel pipes and the
fuel leak=off pipe from, the Eler bead, takiog care aint
ter loge the sealing washer posilionsd oo cach side of the
Bhjo-Lype urinon.

Unscrow the two bokts and nuts seeuniog the flier 6o
the mounfing bracket on die cvlinder head and withdraw
the filler from the sngine,

When roplacing the Biter, which @1 2 reversal of the
above procedure, ensure that (he washers positioned an,
=acl side of the banjo-type union are in good condition
and will make a fud-light joiot. Upon completion the
fured syseem myust e bled to romaove A0 @, e deccribed
in Section Dalb.

D d

Figa Dol

Mufr furt fifter components
1, Refaling bl T ‘DY ring.
3 Waaler. X Clemen.
5 Head cnsalng 2 Sealing ring
4. Blonking plup 10, Baw maling.
i Conper wanher, [I. Mon-retun vale.
fi. Sealirg wather,

Section Dg.3

DISMANTLING ANB REASSEMELIMNG
THE FUEL FILTER

Unsctew (he miainiog bolt and acaling washer From
the centr of the head casting and detach the Base
cadling frog the fliee,

Eermove the Glier element, vaing & twisting movement
Lo releass (he olement from the head casting. Withdeaw
e threws seiling rings from their locations in the head
and base vislings.

Unscrew and remove e blanking plug with washer,
and the non-retucn valve Frowr the bead cueting,

¥ash the flter head and hass sastings, the blanking
plug, and the non-return, vilve in petrel and allow 1hem
to dry. Do oot uss cofon waste or cloth wipers to dey
thern. Ensure thar no tosidue @5 et in tho paszapes in
the hend ¢asliing by blowiog them ckar with compeessed
Bir,

Discard the filter elament and eealing rings. which
should be rerewed 85 nanal routine procedure.

Check (he operation of the non-retuen valve,

Assemble the wealing ptug awd washer o fuutky) oop-
nection Mo, 3 and Che notsrelurn valve to (okn) coo-
necticay Mo, 1 in the hewd casting.

Fil new sealing tings to the heed caaing, srsuring that
they are properly bocated in cheir grooves, Assemble a
new clement, sireppthened nim uppecmast, 1o the bead
cRsling, Lung » Iwisting movement to saat it on the aeals

G4 MIDIGY MIE Ieeee 1. 50156



THE FUEL S5YSTEM (Diese! Models)
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Fig. Da2
Main fuel fler air Bleed potrr

Flawe 1he base casting in position, using & new sealing
ring to make the joint betwesn the elemant and the
asling, and secure the acsembly will the ratagrong bolt
and =asher,

Section Da.d

RENEWING THE FUEL FILTER ELEMENT

Thorooghly ciean the ougside of the fiter.

Suppant the filter base caating avd unmtew the retain-
ing boll with copper asal washer lecated i the céntee of
the filMer head casting. Trefach tha basa casting and, using
a (wisting movement, separate the glamatl Mram the head
casting, Hemove the three sealing fings fraem their
Incations in the head and bage castings.

Wish the base casting in pateol, and whed dry remove
any residue,

Renrsemble, osing & new slement and sealing rings,
fitlitg the slement with it stespglhened dim uppermost.

After reassermbly, blaed the Fusl filter and the Fuel
injection pump a8 descyibesd it Section Da s,

Section Da 5

ATR-VENTING (BLEEMNG) THE FUEL SYSTEM

The f[ollowing prosedure shonld be used to air-vent
the fusl aystem afiey Gl epeoming thac 1hers 5 an
adequata supply of fuel in the tank:

(1} Slacken the union nut ak the fliee €nd of the in-
J=ction pump fsed pipo, Gpernte the IkfLpump, aod
whon Hye Tuel passiog the wpion threads is fres
firom adir bubbles tighten the apioo out.

(1) Unscrew the Hunking plug, in the voussd oouet
conrestton in the Glter head, sufficiently to 3l low
fue] at Gt pump pressure Lo poss the Lthreads.
Orperate the 1t pump, aad when the Toel iszuing
from around the plug threads i3 free Troet air
bubhbles, tighlen the plug.

O WMIFGY IS, laua X 55578

(3) Slacken the (wg ir bleed valves on the Mgl injee.
tion pump. One bleed valve is located on the
gavemar housing, while the other is incorpssrted
in the hydreplic head locking screw utuated
immedintely above e pump owmeplate, Operzie
the Tift pump, and whea the fuel issaing fom both
valves 15 free from eic bubbles, Ughien the bleed
kalvas,

{4 Slacken the union nuta al {le ingactor cnd of any
two high-presgure prpes, Ensope that the slup coo-
trol ia an the tup” pesilion, end =t the acelerator
in the fully ppen poeition, Crenk the cogioe until
the Mol Bowing From baoth pipee is fres froin aie
bubbles, then tighton the pipe onion outs.

(5} Sloct the cngiee and allow it to run unbil 4 %
firing on alf cylindars

Afier reoewing the main fuef filer element, providing

tbe mgioe {3 mot cranked during this operation, it 12 only
oeceasacy to bbeed due Nl filter as desenbed in opera-
tions (1} and 23 before stadling the englne

WABRNING. —Labhcalisa of the lofecion pomp
mecchantam bn effected By fucl oil under pressare, thepefocs
oo attempt shookl be wpde 1o bleed the ol Bysicm by
towing the vehicls o geny a3 (hin Diny remlt B0 scrves
damape 1o the iojectlon puii.

Section Da.6

DESCRIFTION OF THE FUEL 1MIECTION PUMP

Tle inpction pump is & single-cylinder, oppased-
plunger, itlst-metening, distributor-iype pump  Gibed
with a niechankal Byweight-typs governar aod a hydrau-
lically operated automatic advence mecheniem. The
pump ¥ (uge-mounted on, the rear of the engine Gong
mounting plate and s doiven by the Gring chein. A
splined quill zhaft, barimg a master apline 31 cach end
G Saute Coimesl [ocation, ranamig the deive from tha
chait whetl 10 the injection punp drive bk,

Fig, Da.}
Fur! injretfon pemp afr bleed polnis
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THE FUEL SYSTEM ({Dicsel Models)

Section through the fuel fnjertion purpn

I Rach-kzkope connecsun 4. Trander pamp. 9. PumMNg plunger,

T Govemor wing. B [ypdravlic head. I Drlve plate,

1 Metgripg valea, 1. Cam ring. Il Cigeerriw weigkd sza=rmblr.
4 End phane and regulating valve. B Auviomatc advims dess. 12, Wl chnft

A szatral rotuting momber forms the pumping amd
distibuliog rotor, ond this is driven by the dive hub
through o zplioed drive shaft on which is muoned the
gevernar Myweight assembly,

Mounled cen the ooler end of Lhe pumping snd
diginibuning roow @ 3 shidimg-vane-type cransfer pump.
Thic pump raizct: the fual pressuse 0o an intcrmediats
lewsl, and as 115 capacity is many times the maximum
requirements of el injecticn putp a regulating valve,
howsed in tha putap end plate, alows srcess fuel to be
by-pagzed back Lo the sudien sile of the frasfor pump,

The pressure regulating valve, fiy addiljon to regulating
the pressure of the Tud fromn e oragsfer pump, alzo
provides a prans of by-plsing the treosfer pump when
pruding the injection pump. Ecferriog o Fig Dad, ol
will be seen that the valve i3 cylindrical aod contains
a smal free’ piston, the travel of which is limited by
two light springs, When praming (he injection pump, fuel
at Bift pump pressore enlers lhe cemical podd in the
regulading vabve sleeve and moves Lhe e’ piston dgainst
be pressure of the pisten rolaining sprng Lo uncover the
priming poti in the Jower end of Lhe vadva sleave, The
primiog port is connected by A passage in the cad plate
{ar the delivery side of (he ransfar pump, thus enabling
the furd 10 by-pass the stalionary transfof pump aod
prime the ingecticn pumg.

Dy b

Whet the injection pump is io operation fuel af (ransfer
prossure anters the lower and of the valve sleeve, forcing
the ‘Fee’ piston wpearda against the ceguleting apring,
A the engine spesd iocreases, the trums[er prisaun fiss,
tioving the piston against the preasure of Lhe repulating
spring Lo progressively uncover the regelading port in
the walve slevve and zllow a metered Mow oF Nuel o y-
pass Back to ghe inlat side of 1be transfer pump,

The trangfer pressure, therefore, o5 cootrolled by a
balanca bobwoen the regulating spring pessure and the
requiraments of the injection pump ol any gomednt.

The pamping and distriboling cobir pavedves, aod is 2
cloae fit, in the stalionary hydroulic head, The pumping
gection of the rotor has a traosverss bope coplaining
twite oppased putiping plungers. These plunjpes afe
operated by meuns of & cam Cing, cerred io e pump
housing, through collécs aad shoes which slide in the
rotor. The cam ring has four interttal lohed opereting
in diagonally npposite paire. The opposed plutigers have
oo returm spongs bul are moved cutwards by fuel wodsr
pressuce from tbe (mnsfer pumip, the Bow of fuel and
eupwerd displacemcnt of the plungers being determined
by the setiing of the moiering valve and the spsed al
which the pump is rotating, A5 2 result the coller, which
operels e plongers, do oot Mullew the contour of the
imtaroel cam ring entirely, but will contact the cam lobes

G4 MIKGA WIS, [eua I, F51E
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Flg. DX
Seclier tArckpA tRe amd pfode and regulaiiug valea
a Primpmg, T Regulaniog B,
8. Pegulnting, 8. Pedoo sdaluing spelrg
1. Inbet onnnecthon. 9, Fuel poage 19 owrsler
2. Slewe metaining ypring. BT Inbet.
¥ Mylon Ableg. [0, Bepularing paor-
d. Sleeve puide plug. [[. Puedd pasape o Avansir
5. Regulating yprimg, BTy itk
fi. Repulating sbeeve.

ar polntt which will vary according to the amount nf
plunger disgplaceerent,

The awtemandc light-load advance mecheism operabes
by rolativg the cam cig within the pump body. & ball-
ended lever, feréwed into the cam ring, is operaied by
a pistoun, oite side of which is spring-loadsd, sliding in 2
eylinder. The olher side of the piaton is subjected to Fuel
sL tramefee or drain pressure, accocding to cnpine Loed,
which it admnifled 1o the cylinder through the hollow
locatiag bt and o port in the cylinder wmalt. The pressure
of fue] I3 vontrolicd by the rotary and endwise movement
oF 1t mictering valve.

Machined in the surface of the mewerjng valve & &
beclical groove. A verlical Mat extends wpwards froo the
helicel groove and profrwdes beyond the bydmulic bead.
Thia Aat i opery ti Feel at doadn pressure in the governor
hosing.

In the surfece at 1he lower ond of the melaring valve is
machined a flat, the vpper edge of which is nf the same
pitch &z the helical grocwe, This Aat i cpen to fuel at
transfer pressire,

The width of the land between (he helical groove and
the Aat at the lower snd of the metaring valve is slighlly
Tesa thaty Lhe dameder of the Wming poct in the metering
valve chimber, in the hydraolic head. The Uming porl,
which is situsted opposite Che meeting por, s conected
by 8 passage in lhe hydruulic bead and the bollow
lewcating bwilt 10 the port in the advance cylinder.

When Lbe metening valve iz in the Tutl-lasd pasitingg
the helical groove in ot valve i3 aligred with Lhe Hming

CHt M3 W15 Imum? 551F

S

%
0

E i
AV ///://-/gx
Fig. Db !
The Infecilun cprfe
A Lokt siroke, 2. Purngng and dlsiibuting rator.
B, Lnperlon atroks 3. Pwenping plamesr,
1. Furl inkt, 4. gl ao Injecror,

poct in the hydraulic head end Mt 31 drsin pesssure s
applied o the advanc: piston. As the draln pressrs is
inauffckenl o overcome 1he pedon cpring pressure the
cam ring is held in the fuily etardsd ponon.

Under [ight-load conditions the melering valve i3
movech (6 the low Tuelling posttion, aligning the flat ot
the lewer el of the melerdng walwe witl the timing port.
The wdvance piston is oow subpect (o fusl at tmnsfer

Fig, Da.?
Lighi-togd advames device

1, Trusha presurs
2 To pumpiog ¢lement.

[t

a.  Full luasl.
o Low Tocad,
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Fiz. DB
Enfarped view of o cam rnp Jata

. fmm peax. 3, FCATECINIb Ut e

pressum, aod Lhe pision sod cam ring wcrva bee Ehe Fully
advanced pasition.

The unider side of the metering valvs s subject to Toel
at transfer premure which teods o s dee walve
upreards This upward movement of the valve s con-
trolked by an adiustable stop screw, which cets the
relalve pesatioms of the belical groove, the fal on the
lovwar end of e walve, and the timing porl so thet
light-Enad advange 15 oblansl a1 the reyuired engine
sl

Machined on c2ch lole of tha sim cing, immediatedy
aftwr the peak of the cam, is o relmciion ourve, Under
running conditions, whet the injedtion cycle i completed
the distributor port i the rolor and the owilet port in
the hydreulic head are shll in portial alinment with
cach othes. Ay U plunger colkers move off the peaks of
the cams the rotradion vurves allow the plungsrs to
tiove Alighlly culvards. Thic movement of the plungers
£flecls 4 sudden redwdion of pressure in the injectio,
line, 5 preventing secondary injection awd aliowing the
injector nozzle oeadle valve bo snap onto gts sating Lo
lermirtats the spray of fuel i e combusiton chamber
without *dribble’. When stariing the engine the metering
vabve iz in the Tull-load position and the edvance piston
i twbpscy tor fued at draio pressore. Aa drain pressura iz
o sulfeazat to overcome Lhe pressure of the advagce
Piston reurn spring, the piston and the @m rigg remain
in the Tully retapded posdion,

When 1he cam rirg is in the Gelly relarded position 1he
Liming of the injection cycla ig wich vhal, os the plusper
rollera reach the peaks af the cam lobes, the distrbuting
port in ke toler Becomes completely oul of slignment
with |he ouwllel port in the hydraulic head. This cenders
the retraclion curves on the cam [chis inoperative, and

il

50 fuel in sxcesa of oormal maximum is sprayed inlo 1he
combustion chamber.

The distribuling pact of the ¢odar has a central axiaf
rassage widel contecls the pumping space berween 2he
plungers with the Faur inlst ports and single duitbuting
port deilled radially in the rotor, The radial hole af the
outer end of the rotor is the distributing poct, and, as
the rovor tuens, this port i3 alipned aucescsively with
(e outlct poets in, tha hydraulic head, from which the
injectors are fd via externgl high-presse pipes. The
inlet ot charging pocts ace equnlly spaced around tha
rabor at an intermediate position, and, &% the rokoc o s,
these are sligned succeasively with the inlel or meteclng
patt in the hydraulic head This port admits Tl 10 the
roter under conteal of the metening valve, which is
mechanically paverned.

The mechanical paveroor ie of the Byweizht type, the
weights being beld in a retadner, which is damped
between the injection pump drive hub eod the drive
ghalt and ratates with these components as & siogle vk,
The weights are a chding fit in the retainer pocksts and
arz 53 shaoped thaet, when under the ioftuence ol centr-
Fugnl forse, they pivot about one edee. A Hhrost sEeee,
which i5 2 sliding fit on the injection pump Jdrive shofy,
ia moved nxiglly by the flyweights, Rioveroent of U
thrust slesvm s truosmitted by means of the povernor
arm and the springdsaded houk link to rokalo the
metering valve. Tho governor aom piveld ebout 2 Mulenum
on the cootrol hracket apd s held in contace with the

Mechanicgf governg
1, dGovermnaor meight 9. Meloring pearl.
L AG0Memor arm, 0. Mptering valve.
3. Shut-T bar. 11. Timung peo-
d. Shut-uf aball 12 Codmd Wacke,
5. Fdling apring- 13}, Dwive shal.
4, [Zovermor epring 14, Thrut sleme.
7. Theole shafy. L3, Welght redainer,
E. Linkape hewk.
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Merximum firel adiurimme

1. Top adjwting plale. 4. Tumpng end of rowe,

1. Raller show war. 5. Pumpiog plungy,
A Bunlkar

thrusl sleeve By spring fension. Conosction between the
gavernar arm and the Lhrottle arm and shaft aazembly is
made threugh the governec spring and ihe idling spring
and guide,

A shut-off bar, operatsd by an external lever, rotates
the metering valve to chose {he metering port.

The mstering valve is provided with a wertical slo
atong #hich uel pR=sca at yaasfer pressuce fnto the
mettriog port, The valve i9 dluated (o a chamnber in the
hydroulic hegd, into which the disgonoly drillsd metering
port opons, dd rotation of the walve varies the efedive
arza of the metering port Lo regubate the Aow of foel to
tho pueparg and distributing rotor.

When the lbroitke arm |3 moved to give incrdsed
speed, dhees light idling sping is compresesd a8 the guide
i3 drawg through the geveroor arm and the governor
spaing i3 tensiooed. Tensian of the governar spriog acting
wpod the gowemor army and thrust alesus resicls move-
monl of the goverdor fyweights. Az U eogine spoed
credses, the incretsing centrifugal force moves the
flyweights outwards, overcoming the governer spring
tenson [0 mavé the governor amm eod the mebériog
valve towirds the clossd position. When the selected
speed has been atteivad il will be noaintagnsd by governor
actien. Sheukd the engine apeed fE, Lbe dyweights will
move inwards, cousing an inecass of Fuelling which
ESUHTA the selected engines spesd.

When the throttde aem is in the idling position the
goverdor spring [5 unlensioned and govécning action is
contrelied Ty the lght idifng spong.

In pparation, fiel at lift parnp pressurs antacs he pamp
throngh the connsction on the pump end plate and passes
tbrowgh a fine nylon paura filter to the ioket sidae of the
tranafar fidmp.

From the trgnsfer pump the fue] pawmses theough &
Pesdige in the hydraulic hesd 0 an wneuler grooye

Gt BN MILS. faue I 55528

suprpLiding the cotor, and (hedce o the meterng wilee,
The pusition of the meteing valve deponds upan the
seiteng of the thenttle ammo, which varies the gevernor
SPTINg prexture on the govarnor abm. Ady vaciation in
pump sped is arcompanisd by an incrense or docresss
in trnsfer preseurc, which assists in regulating the uw
ol Tuel iote the pomping ssotion of the 1otur, ‘The
volume of fusl posing inta the pursping slEment is thus
contredled by he transfer pressure, the position of the
Aeting valve, and the time during which an iniet port
In the rotor is aligned with the metering port jn (e
hydraulic hearf.

When onz ol the rotor inlet ports iz aligned with the
melering ol in Lhe hydreolic head, fuel at metering
pressuta fows inte the roter and Topess the pumping
plungets aparl, the amoupt of pludgger displaccment
heing governed by dhe quastity of fwel which can Row
o the cotor while the parts are nligned. Aa the rotor
rrmis, the inlet part is cub off and the pump plungers
Begitt 1o be farced inwands by their rollers beaning oo &
par &f ram lobea. This chusts ao immediate dss in
pressare, Bod as the slisgls distccbudor port in the rator
comes into register with av putlel port in Lthe hydraulic
hezd the plungers fores tha fuel wp the ventcal bore of
1ha roter and cut to the bossclive inpectar,

The mazimum amaunt of fucl delivered al one charee
is coattrofled by limiting (the maginue gutward move-
mett of the plungers. In Fig. Da (0 i ol al eod-eb
view of L codor, and it will be sean 1bag Ltho sagg rollets
are i tigel in shoes which bear apsinst dur ends of the
plungers. The coller shoes, which zlide in slats in *he
rotor, have specially shaped projecting 'sars’ which
£ngapgs cocantric sloty in the top and bottom adjusiing
plates. Twea lugd on the top adjusting plate: engage aloke
im the battan adjising plate to locate the plates one 1o
the ather.

Tha top adjuding plute i clamped to the rotos by
tha drive plate, the adjusting plate being cut awey in
the areas of the drive plate securing screws b parmit
adjustment of the plales by rotation. Tha maximus out-
ward irave] of the pump plongers is lintited by the "cary’
of 1he roller choss coming inta cotitact with U cupved
slot sider in the adjusting plates. Ay (he Slots ars scoenlee,
rotabon of the adjusting plates reladve to the rotec
provides & meand of adjusfng the maximum plungsr
atraks,

Section Da.T

REMOYING AND REFPLACING THE
FLEL INJECTION TUNMF

Remove the ajk <kaner as described in Seclicn Aal,

Tharowghly clean the outside of the injoclios pump
body, aod then disocongest ibe throttle and shut-off
controls and the Tuel leed and ceturn pipes leom the
pUIN .

Disconnect 1he high-pressure pipes feom the pump and
the injecters 2nd withdraw the pipes complete with
clampand damper boshes from the engios. Scul the pusop

a %
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Fig. Oa.l)

Seivirgy Nes. 1 and 4 pitenz in the 287 B T.DLC
PRI, wring 1iming pin A MK Y

autlel guons wills seading caps 1AG2L6 Lo prevenl The
ingress of foreign nadtécr.

Pymove the ol Ler and adapter frem 1he cybinder
Blowtk.

Lhgcasew thoe duoes auks witk plain washers securing 1he
injection pump fange Lo the rear of the engine front plete
and draw the pump rearwards to dseoeage i from lhe
enzine, Withdraw the quill shafl from inside the injoction
pump chain wheel bub.

Belore replacing the Fiel fnection purip il 1s Ao sary
ter 52l the sialic inpenan g so thatb sotitencene it
of injection ooers whss e s are al 287 BT.DC
e e cornpivessisa SLrokas.

Tu eosurs ¢orcezl Lming relationship bolwezn Lhe
pjecdion paarep and the cogine the wjeciion penp drive
Iiah, che quill shatt, and the drving flangs of the injecdon
i e chain wheel arc provided with masler splines; alsa,
a [lirming wark is soribed on whe Tusl injection pump
ragutling fanga and an adjustable liming paintee is
sescibbend iy the Hange of the chain wheol hub,

Relpr= flining the injecticn pump to the engine the
pewsitiond cof 1he tiinig podnter an the fange of tha clain
whed] hob shoubd be checked, using tniog gauge
1BG059S and timing pin AMEIFR), ancd raset if necessary.
Initial adjustment of the inection Liming is prosided for
in the injection pump driving fange, the holes Tor (he
balla which secure it e the chuin whae! being elongated.

Chank fle enprrs wbdil the wndel walve Tor Mo, b
cylinder is closing Insect Uning pin AMES9H 1hruupl
the ceamed hoke io the Ovwhes! howsing pust abowe thy
sterter motar, and while maintatning pressure on lhe
head of the iming pin, crank the engine siowly until the
fat epgnges the tining hole in she Aywheel. This will
sel No. 1 pisten sl 28° B T.D.C on as comprossion
stroke. Remove the injection pump chain whesl cover-
plate {regm the oant of Lye tinging chain case and note
the pesition of the master splive it the pump driving
Range, which should now be in the seven o'¢lock posilion
a5 seen fronm e Front of the engine,

Oa i

losert imection 1iming gauge 1RGERE dhrough the
chain wheel bub, enpgapag the splmed cnd of the puuge
with the inwcenal splines of the pump driving lange. The
picter spline with allow the gaugs to enpis the driving
Hange in «ne position only. Turn the gowge by haad
tundue focee is A gecessary) in a clockwese dimetion,
as ween [rom fhe reac of The engiog, @ take up any
tacklash i the injecton pump drive mechani;m. Haold
iht gEuge im this positen. slackenm Lhe two securing
serews, and move the 1iming pointer to wage it with the
slol an the edge of the gaupe, Shoukd W= movement
required to Line up the dming pointer be appreciabde,
them initial ad justenent should be meds by aliering the
pasition of the inecion puanp driving Sange celative o
e chain wheel, This aujuyment i1 made by slackening
the Tour bolts seveeing the driving Aanes Lo the <hain
wheel and <arefully turiuny e deiving Aangs the
required amoun by mewns of tha pmang gaoge. Tighten
the driving Huwnge securing screws aed carry oul final
adjustment af the Uming proiner g5 described previowsly
and then remove the fiming gaoge.

NOTE.—Afler ¢very oorasion of i@fecticn pumg re-
maral or abemlion Lo e cranbrshalt, camshall, or Aming
gerr (he position of the timing pointer shoald b checlced,
st reved | oecetzary, 89 described abore,

Fat the injection pump quill shafi intn the driving
fanup.

Raotate the inpeetion pump drive beb wod position the
masler spline io the drive huh it s=ven o'cleck, when
lwoking on the drive end of the purnp. Thas will fecilitate
the engapement of the quill shafl splines with the dove hub,

Place & oew joinl wather in position on the engine fron
plate and offer wp the ipjeclion pump 10 the engine
Engape the pump drive huk with the quill shoft and
rotain the pump in pusition by fttiog the sscanng ots
and washers finger tght. Rotats fhe injection pump e
align ihe Liming mack on the pump moweting fange
with the timing poelites. Tighien the three nots (o sssure
the injection pume i Gl position &nd remeve timung
oin AMESFH),

Ftg_ fra 13
Checking the positfon of the mfecthve pueip fimog
politer, using Himirg pacge 1BCATE
Gd WMI0GE MIS. w35
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Refil Lhe pif Blter and adaptoc, the higb-pressuee pipes,
angt the Puel Feed and drain pipes. Cannect the throttla
aod shulwE controls and ensure that both conteols have
their tull range of maovermestt, Befic the air cleaner,

Blesd e fuel system ns deseribed in Section Da.b.

Maxitiute aod idiog speed adjostments

Alter filting either & wew or overhanlsd Lnjection pump
the engine maxjimum Jght cunning spesd and fhe Wling
apeed must ba chevked, and adjusted if neczssacy, Befom
making cither of these adjustroeots it is mperetive that
{ve copbie aic cleooer is corcectly seoviced and fitted.

Run the engine wndil it hes attaioed its pormal running
e peralure—-thl is moat [mportant. Basurs thet the shiut-
o/l control is in the fully open position apd resiove the
locking steeve from the maximwm speed pdjusting sccew,

Llising 4 tachometer to check the engine spead, adjust
the maximum spesd Stop SCraw LD Qiwe & HEXidTeen
light rudhing speed of 3,700 rp.m., thus piving & soaxg-
et rouet governed specd of 3,930 rpn. Tighten the
lacknut. Fil the locking sleeve and seal it widls wirs and
a baad senl, using sealing pliera LBG 541,

Adpesf the wihing sop serew 1o give an idling apecd
of 600 r.pons. aud 1ighten 1he Tocknut

Section Da.g

DESMANTLING ANDF REASSEMBLING
THE FUEL ISJECTION PLME

Dismaniling and ssrvicing of the el iojedion pump
stuoull ooly be carried out by specially traibed personns,
and the 3ervice tools and special et aguiptaent referred
(0 in the following toatrecrions alioukd be avajloble. The
workshup in which these cparations are carried out
shetsld b Absofonely clean and the atioanhece e from
dudt or dirt. It i alen recomumended that components
are imroessed in clean Shell Calikealinn Fluid O
immedialely afler they are dicmantled {eom the main
aagembly to protect thom Eromy paassible damape and
tOrroEnd and to prevent the ingréss of foreign motier.

Abmsives should never be gzed for deaning a3 the
resuling demage would seriously impair both the
efickeocy and {he working life of the pump. The come
ponents should be washed o clean Shel]l Calibration
Fluid "', buit they must not be wipsd with colion waste,
ragy, of choth wipces of 2oy kKind.

Bemove the cover-plate rom the side of the pamp
housing aed deain the fuel oif from the puamp. Wil riv
the quill shafk from the drive Tub anc check (he drive
bk @tul-Aoat by inscrting 4 farler gauge between the drive
bub aod purap body, The eod-Boat should oot axesed
M0 ie. {354 ram.). Ercessive end-float can be comested
by retewing the pump body and the povermor weight
Telii oer,

@ Moand tke pump on ussembly base 128G 633 A secured
io 8 vice i

O MUISAHGA ML, lmucd. 6470

Femove 1he baojo pipes from the bydraulic lyead,
Unscrew the self-locking outs with plain washers and
remave the shut-off lever and throtile arm fromt cheir
ahafte. Remove the dust cover Trom fach shalt. Cux the
[ocking wire, unscrew ihe bwo cooirol caver securing
L, and remove the two Bat washers, Presa the throttls
shaft downwards and withdraw the controf cowvar comes
pleie with shwi-off shaft end adjusting screwd. Remove
and discard the conteod cover to purmp housing gasket.

Press hack the locking (abs ubd unmrew the fwo
codttval cover Juds and the small s&f serew securing tha
codleol bracket W Lhe pump bousing. Remave the kesep
plate and fab washers, then lift the complete conteal
bracket assembly together with the metzring valve and
shut-off bar leom the pump howsing. Eemova the shutoff
bar from the control bracket. Discannect the metenng
valve from the Lokaga hook and protect g precizion.
ground sudace by immersiog it in a bath of Shell Cals-
bration Fluid "C. Unscrew the seff-locking nat anpd
remave the oylon pivat washer to relenss the Einkage hogk
from the gaveroot arm. Disconncet the throtde shalt link
from the goveroor spriog and rentove and discard ke
twa "0 peals from the throttle shaft. Dsconbect the
goveroor spoag from the idling epring guide and wilhs
draw the miids and spoog From the governor are,
Hemove the govemor arm spong to release the goverans
arm [rom the conteol backet,

Turn the pump vpsidedowo and slecken both tha
sprigg cap add ihe ¢nd plug in the edvence deviee
Bouging wnll the prepure of the meaimwn advancs step
spring ingida the advaces device howsing 15 reheved.
Unscrew the cap nut and fhe head locating bal, both
of which have alumisiom and cpbber sealiag wishers,
and remove the sdvance devies howsing, Unscrew and
remove the advance screw From the cam g, Remow
and diccard the advanca device houdng gasker.

Unserew the end plug and the spring cap, nolag the
edjbeting slim inside the cape WEdrw 1he sprinki, stom,
glids washer, and piaton feom indde the advance device
howing. Remove and dizcard the 0" semls Toom the
spring cap and end plup.

Slacken the fuel inlet sonpsction and then remove the
serews and sfuds seCuritg the eod plais o the hydraulic
el Coppfully petiove the carbon ranes from their slots
th the transfer pump rotor and withdraw the transfer
pumyp lioee,

Urpscrew the fusl inlet connection and carefolly with-
draw the compaonents of the regulaiing valve from the
cred plate in the following onder: sleeve relaining spring,
nvlen Glter, regulntiop plug, regulating apring, valve
pleeve with piston and joint washor, and lastly the
plistan retaining spring.

Hold the drive b with drive shalft screw ssstmbly
bl 130 639 and, using box spanner 185 634 in conjunc-
nion with & standerd ratchet weench, slacken the transfer
pump rotor. The word 'OFF' and ad necow atchad on
the axposed faca of the rotor indicate the direction o
which the cotor ts unscrewed.

Unscew and remove the twg Tivdraulic Tcad lockiog

Dz L(
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Fig. Dal3

Noldiny the deive plete with spammer (B0 641 when
WKSCHEHINE The drive PITle FECURING TCFens

wrews, ane of which cacnies an air vent valve, and curs-
fully withdraw 1he hydreuliz head aod distributing roter
aszembly from (he pump housing. Remors the ¥ seal
feom the groove in the peripbery of the hydranlme hesd.

Unsceew the {ransfzr pumnp rofar, LAKING care peet 10
sllow the pumping and disttibutng rotor assembly to
rall cut from Lhe hydraulbz haed.

Stapd the hvdraulic head asssmbly on the bench with
the drive piete wpparmost. Hold the drive plate with
asgembly spanocy 185G 641 and uncerew The two drive
plate securing screws, Remove the drive plate, iy off
tho top adjusting plate, and withdruw che mllers and
roller ahoes from (e pumpiog sndd distribuling cniog.

Withdmew the cotor lrom the bydravle head and ve.
oavs the bowom sdjustiong place. Refll the polor to (e
hydraulic bead, and o prodsct (he working surlaces
immierse e asseqibly inoa bath of clean Shell Calibration
Fhnd 0",

Withdmw the cam ring from the pump housing,
notiog ibe amow etehed on the vivble fach of the cam
ming. The arrow s o assist when reassenibling, and its
direction wormesponds wilh the dipgelon of pusp rote-
lion, as shown on the pump nameplate.

Cootpress the i cing Iocating clrclip, using cieclip
plicrs 185 W04, apd withdraw 1he cuclip from Inside
the pump housing,

Hoald the drive hub with doive shalt screw assembly
ool 135G 659 and, wsiog borgque adaplor 18T 664 and 2
ctandard socket wrench, woscrew the drive anaft screw
from inside the drive hob, reversiog the procedore
shown in Flg- IRAT. The splited dijva shalt cotpleta
with governor weighls assembly muy oow b withdeawa
from inaide the pump kouaing.

Remove and discard the 0" zeal from the drive shoft
and ceoovs Lhe weightt menaner, weights, titust washer,
and sleeve from the deive shadt,

Withdraw the doive hub from tnside the pump bouamg
and remove the spring washer and support washer from
theiy location ingide the dsive hub. The washers ame
reamoved by irning them end o ingide the drive hub

Ma.12

and withdrawing them along the mastér spline, Twa
Rats are machined oo the outside diameter of 1the supporl
wagher to {acilifale this eperation.

Reamove Lhe dnive il oil seal from (he pump horuging.
using il 1eal axtractor toal 18G5 654,

Wush ull compooents thoronghly wn clean Shell Cali-
bration Fluid “C". Collen wasle, rags, of clath wipcrs
must oot be used to wipe the componeots, 1T necessary,
unscrew the rator plug with sealing wosher, vaing color
plug spanner | ECx 632, aod How out Lhe internal passages
i thie puipang aad distributing robgr with compressed
air. Coal the threads of the plug wich Araldiee and refic
and tighren the plug (o 28 (b, o [-32 kg mu.

Push gut the pumping plunger, one st a time, for
wspection, noding that dw and of the plunger which hae
been it contagl willl the roller shoe i3 polished and
should be replaced in Lhip position. Examine the working
sutface of U plungers and the plusger bore o the pump-
ing aad distributing rotor For wear and abragoos, The
bore of Lhe hydraulic head and its maliog sudfece on the
oy should also e examined for wear end scoriog, [F
any olthess paria are worn, the pumping aod distributing
ritor and hydraulic bead, which wre mated assemblics,
must be renewed a5 8 onid.

Some apcisd pomps are st with bydraolic beads
bavigg ad avmertize elering valre bare and an oTorsiee
melerfug valve ta soit. Oversize metering Talves, which
ave ldennsd by 8 machined proove, are avadlable, but
caly hydraulc heads hariap 2 standard-size mcteriag yvalve
bore are mpplied sa veplacyments. lojection putnps tited
with orersize meteriog vy are ideplified by the nunber
6375 ciched apom thwe hydruolie head betmean the omtlet
connections wdmocnt 18 the wedering valre bare,

Inapect the plunger collers For flats aod the cam ning
lobes Tor sipns of wear. Test the roller shoes én lheir

Fig. G4

Remo viny the edrive Aub ol reaf, uring oif seal exfractor
13if 658

T4 MWHCA MLE. Tasu 4, 6470
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Fig. D15

Fiiting o drive freeh o mal, wrlug olf seal guldy
IBEaG63

guidea in it punsping and sdlstcibuting cotor For coreect
action znd freedom of mavemisnt,

Check the drive shalt eplinet [or wear, sscemble the
dnve shaft to the drive place, 2pd enrure that rhers ic no
excesave Rdinl movement Betwoen the doive shaft and
Pillkbe,

Tex the Bt of the veoes in their siors In the Lniosfer
putp rowoe, The vanes should be a sliding i when
lubrfcatel with Cuel oif,

[eepact tha bore of the cigulating valve sloava for wesr
and cnsare that the valve piston can move Frealy along
the whole length of tha deave bors,

[epect all springa o factures and check them
RELISE Ew counterparts for length., Weak or fractured
springs should be renewed. Chack Lhe povernor weight
refainer, thrust weaher, and tRrust sleeve agaimst oew
couerpacts for sipns of woat,

When reassembling, thorowghly finse sil componenls
in freshly fillered clean Shelt Calibration Fluid "C and
assemide all parts wret.

Fis 8 new drive bub oil $eal 8o pump housing, deiving it
o0ba ita scat with off seal guide 185663, Insert ol scal in-
spociion pug LBGEED into the oil seel. A correctiy ftted
oil seal will ghow & cunlinyous black Line when viewed
through the fAange sod of the oil seal inspection plug.

Fit (he support wacher and spring wagsher inta the
drive vk, Remove the oil seal jnapection plog and pas
the dmve hub throwgh the sedl, seiting the drive hub
Oange ageinst tha punsp housing.

Flace the governor weight colainor on plate 1305582
and pagy lecaung pio IBGES] through the weight
rebaanet to [ocabe in the plats so that the weight retoiner
ir tmpped between the plate apd the ehoulder of Uu:
locating  pin. Place the wﬂghtn, equally spaced,
positicn ao the weight retainer.

The slot in each waight should be uppermost amd
pearest the locating {in (Fip. 13a.16). Each weight
thould ba dllgaed with a pocket in the weight ratainer
Bgd with ils iomer and apainet the focaling pin. Place
the throst washer and thrust slesve on the localing pin
G4 MIOKH BI5. Tuon . 640

g, Da.16

Aspermblipe he pavernor wefghis, terusi wasfier, ane
ifiresr sieeve it (e wroight retGRTer, wRRE Servior
foels | SCHE1 omdl LRGEE2

and resting oo the gavechor weights, The throst sleeve
muct be Gtted with the fange bLaving the projection
uppermoal  Excrt downward presture on the (hyus
skeva and the aeccmbly will entar the waight retainer.
Withdraw the locating pin end ramove the asscnably
(o the plate. Slido 1he axembly onto the Erive ehaft.
Fil pratection cap L3GEST aver the drive shaft aplines
apd it o dew 0" seal in the mechined proove an the
gfalt, Inzért the drve shaft and weight esszmbly ok
the pump bouxiog and copape dhe drive shadt aplines
with the splins in the driva bub. Fit the dove shafl
acrew, and, holdiog the drire Bubs with dove shaft scraw
assptibly tool 1RG5, tghten the drive sheft screw Lo
the Ggaee given io "GENERAL DATA', using lorque

.-Flg D17
Holding the drive hob with drive shafl screw sesembly

toaf 187659 while rightening the drive shafl Serew
widh forgte qdoptor | G664 aud farquss wrench 186537

13
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Argembie the fop admsiing plate and the drive plate
with the sloty in thelr peripheriar aligmed with the
scribed meaek o the pumping end of the rofor

adaptor (84 664 and forque weench 138G 53T (Fig. DL T,

Compress the cam cng locsting cirdip, veiug circlip
phicrs 138G K8, and seat it wgainst the sboulder in the
bore of i pump houring, Placs the cam ring io position
againdl the cirdip. The direction of the ammow on Le
vigible face of the cum ming must conform with tha
direction of pymp redation 53 macksd oo the pump
namepate, Fit the sam advanes scoew finger fight to
locals dhe cam ring and check the ng for freedom of
mevement in the pump hoesing.

1f the bydrevlic bead and pumping and distributing
relor ace cenewed, ensuce that the diractinn of the denow
statfsrl on the pedphery of the pumping cod of tha patoy
corresponds with the pump colabicn, ea indicated on the
pump wareplate,

Withdeaw the pumiring snd distcibuting rotor complels
with plungera fron Lhe binlciekic bead, Place the top
adjmbing plate in atg eorpect position on the mtor—that
ia, with tha ziet i the pecdpoecy of the adjusting plate
aligned with the soeibed wadk ot (ke peaphery of the
pumping snd of tha ralos (Flg, Da 18,

Fit Ure drive plate to the robor wilh s cebieved face
next to the top adjusting (Mads. The slot in the periphery
of the drive plate must be i line with the scribe maerk
on the periphery of tha rotor (Fig. Tw. L), Tighteo the
drive plaia seouring srews lightly to hold the lep
adjucting plats [0 positiom oo the retar. [overt ¢his
as5emably a9 Lt the disinibuting =od of the rotor i3 upper-
modt. Slige e rollers into their shoes aod ingerl the
roller aod shoe aesemblies into Vheir guides Lo (e rolor,
ensuiiig Lhet the contowr of theroller shoe &ars conforms
wlth the contour of the eccentrls dols In the 1ap adjueting
plale. Asambla the Boltom adjusting plate to the rotor
with the conteur af (he eooentric slon in the adjusting
plaie confmeung o the cootour of the redler shoe sars
and the slots io tha periphery of the Bottori adjusting
plat engaging the logs on the top wilisting plate. Fit
the assembly of the pumping aod distrbuting rater to the
hydraulic head and fit and lightly dghten the Lransfer
puitp rotern Stand the agsembly of e hydraulic head
and she purmping and disttibulitg felor oo the bench with
the pumping eod of (the rotor uppermoet.

WYt elicf valve fiming adaptor 185G 653 A, preset at 15

Lia ld

atimospiheres, 4 hagh-pressure outket "% on the hydre glic
head apsd cormed up Lhe whole assembly to injector
Maiele eshag machine 185 109 A (Fig Da. 191 4

Operaie (he bzodle of the st machine 2ad wm the
pumping aod diztrifuting rodor in Lhe normal| dicecion of
retation unkil the pumping plungers are forced outweards
o the mariowun feel parilion, Seb the coller-to-ralle;
dinension, wking 4 miccometer, (o the dimension piven
in “GENERAL DATA'. Move the adjusling plaies
(rlockwise to increass and anti-clockwiza (o dacteass the
dimensicn) with maximomn fuel adjuning probe 180G 656
Tighten the drive plate securing screws 1o the Gaime given
in “GENERAL DATA", using torque wrench (BG 537,
This seting i5 anprarimale, nat adpustment being mado
with the pumip mouriked 9o 2 power-doven tesl machine
(see Soction Ta,9), The drive plits is hed, when Ughicn.
iop the secw it g w6 rewy, witk Lssembly drive plute spanmes
IR 4B, Disconnect the el moechine and 1he hydraulic
adaptar Meonn the Lydraulic hesd.

Fit & oow ol seal folo 09 groove in the machiosd
periphery of the hydranlic head,

Turn the pomp drive shafl in the pump housing and
position the master spline af 12 o'clock. Aligh the masier
apHtie in the drive platc with the metaring valve o in
the hwlraulic head. Lubricste the peciphery of the
hydravhie hemd and the bore of e pump bousing
liberatly with elean Shell Culibratico Fluid ' Hold the
hydraulic Isad exspmbly square with (e axis of the pump
hausing and, with Lthe metering valve bore at 12 o'clock,
pash the hydraulic bead itte the pump howsmg, Rotite
ihe drive shaft slighdly to osxist the sngagement of the
shalt with the doive plals.

Inmcr the two hydraulic head locking cerawa, leavimg
(b finger Ught and ensuriog that Ho ecrew with the
vepk vilve i fitted immediately abovo the punp tame.
plata.

|
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§Fig. a0y

Jetemp the rodler-to-rafler dtmetsion, using 6 micro-
meder ang Service foals LEG 109 A sad LRG B%3 Adp

[x].} Hiﬂfﬁ-ﬂ- MIE Imued HW



THE FUEL SYSTEM (Diezel Models)

Ba

T e i||!

.-|-?'|E| '

gl

."‘I-I |T-| 'II ||

'I._- || III. | ?.--_
R ;1] |

f
L A

RELE L]

Tighiewdng the lremsfer puomg roter, wring forge
weench [MF33E and Service reals 19GESD and |BO6H

Mount drive shaft scnve assembly Lool 15065 in the
splines) drive hub and, wging torqoa weench 1RG536 ad
agsenbly boa spanner 18G634, tiphten tha tansfer purp
vitew Lin the figwm given in '"GENERAE DATA®.

Fin the irtnsfer pamp liner and insert the carbon vayes
into the =lds in the tranafey pump rator.

@Ensure thal the transfer pump liner locating peg is in
position 'C' i the pump end plate. gy

Instrt tha piston retaining spong inlo e cegulating
valva bore in the end plate, ensuring that it (s propecly
scated o the butlone of the bore. Fit 2 new saaf washer
to 1be smelbdisteter end of the regulaling valve glesve
ndl inaert the walve picton into (be sleeve. Tnzsct the
reguinting spring dnta Lhe [arge-diameter end of U vilwe
.1I'_:nw:. Fiacz the regulaling plug an the top af the sleews
wilh 15 spigoted and eopazing the sleeve bors. Fit the
seeve refaining Spriog oonio the guide, Pasz e fivlon
fller, mall-diameter and [spding, aver ths spring nnd
reguluing plug ante the shoolder af the walw sleeve,
Intert this assembly, vilve sleave fArsi, into the bore of
the end plate end facure it in position with the Tuel inlet
coanection and washer.

Praition & new oil seal in ity reces in the upper faco of
the bydrawlic hetd and St the astembled end plate to e
bead, angaging the locating per on the iooer face of
the £nd plate with the slof in (he peripbecy of the tragsfior
pusp fmer. The end plats secnring screw holes arc
unequilly spaced ta smmure cotpect dssembly of the eod
plate io the hydraulic head Tighlen the sef sooews and
stwds b the torgue Agure given in “GENFRAL DATA’,
using taeque wrench [BGI36, Tightan the fuel inlet con-
nection to the torque fgurs in ‘GENERAL DATAY,
wsing lorque wranch 185537
. Tigbten the cant ing advanez screw Lo the figiere pivan
o *GENEBAL DATA', usiog torque wrench [BCI372
Check Lbe cam ring for freedom ol movemet,

Mace a new advanee device housing gaskel in positon
oo the pimp bhousing with the flat of the *D-shaped
kale &t the drive hub end of the putnp. To ensupe satis-
factory scebing (his gesket shouwd be agsembled dry.
G MMGE M35, eie . §47D

Asgemble the advapee davice hauming o the pump
howsing, uweng ogw rubber snd elumioium scaling
washers For the bead locating bolt aod cap nut. Tl
torque wrench IBGS3T tiphten the head locatitg hol,
the cap btut, and the two head locking scrows to the
Figures glven In '"GENERAL DATA'. Check the cam
cing fur Meedom of movetoent.

Fit new “0F szals to the light-lead advance piscon plug
and the spring cap, using protection cap LEGEA0 to pasy
tha acals over the threads.

Inzert tha slide wagher and plyion, in that orde, inle
the advages device howsing on the dde where the fudl
il diilliog stiters the pltog bors. Sew in the piston
plug, Inserl the maximum sdveoes atop, aod epring, io
thit order, inte the remainiog open end of the advaoce
unit housing aod acrew in the cep complete with shim.
Tighten the piston plee and apring cap te the terque
figures given in "GENERAL DATA', using torque
vwrench 1BG337.

Ineert tha mefedng valve into tha motering velvo hore
io 1he hydraulic head.

Cngage ¢he goveroor arm with the controd bracket
ood coooect the povernsor arm epring to both componants.

Fit thz assembled govermor arm and control bracket to
tht pump bousiog. The lower cnd of the governor amm
should engags the outaides face of tha thrust slesve Bange.
Flace the kegp plale in position with ils opea =od
Lownarda fhee shut-off bar, Fit oew tab washers with theic
poinied £3bs lowards the governer arm. Secure the kesp
plate in pocglion with 1he two governor costco] cover
studs. Fit the spialf zerew and tab washer at the meteritg
valve aid of the conteol brcket. Tighten the coatrol
cover siwds B the torque hgure given in “GENERAL
DATA', using torque wranch |BG3536, Lock the suds
in pozition, by hending up the pointad taba. Tightan the
small serew to (he forque Rgure giver in "GENERAL
DATA" and lowck it with the tab warsher

Ancemb]e the spritig rolaivet, apeitg, and ibee washer
onta the governor linkage hook, i that agder, Pagg the
threaded snd of tha linkege baok threugh the goveraor

Fig. Da.Xl
Sereing che itferng) dintyertion belfwoer cha morgrineg

vafue ferer min amd the comtrol cover shed witk the
ternler eld parallel Lo the axic of the pump

Da 15
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W Fig. D22

Thecking  the owtomatic advemoe  derice,  wing
edvanoe panuge 13GAISTYY

armt, Mt the pivot Bl vasher onto the linkage hook
apd gorew of Lbe bnkage hut about theoo tums Press
back the spring cetaner abd agiach the Eokagpe hook 1o
the meterivng valve. The hook end showdd tuih Gowards
the metering valva,

Set the internal dimension batwoen the metosue valve
kver pin and ite nzarest control cover stad to tha Iangth
given in "“GENERAL DATA', usiog & veroier gauge as
shown in Fig. Da.zl, Adwstoent is made by slackenior
or tighteming the hook brkuege out, DuGog 1his operation
Lght provsuse sliould be appled to the governor arm
R the direction of the meteting valve amnd the vernier
gaure ghould e held parzlle] to the punp axls,

Locate the idling apriog on tha jdling spring e,
insert the puide inte holz Koo 2 in tha gosernor acm
(Fig. a9} and coonect tha govemar spring o fhe
idling spring puide.

Tosect the plaio eod of the shut-off bar inte the <lod
in the control brackest and position the shaut-of bar undar
tha tab of the control cover atud ocking washer.

Ulsing protection cap 19G654, il the lowar "0° 1as] to
the mhot-off ahalk, Fit the upper *0° gcal, using protection
capr 18G665, Pack the groowe betwean the "0F seals with
Shell Alvapin Wo. I preasa, Press the shut-of shaft inte
ils baore in the contrel cover. The peg which sngspes the
shut-off bar should be cloge to ihe jhtide =dge of the
contral cover, and shauld ba [8fl prfecting slightly
aboye the coniral cover face,

Flaca g jiew codlrol over gasket io position on the
puing bousing, sosuring that the locating tabg of the
gaskel cngage the siota onder tha keep plate, To eosure
sFtinfactory sealing thia gasket should ba sorked in Shelf
Calibration Fluid "C" befare agsgemhbly,

Fit new [ower atid wpper " seals to the throttle shaft,
using prolection cups 1805654 and IBGESS. Pack the
gtoove between the "OF seals with Shell Alvania Mo, 2
grcaes. Connect the free gad of the govemor apring Lo
hole Mo, 2 in (e (hrelile shalt Lok (Fig Da %)

Progs the throttle shefl into its born i s conteol
caver, Plocs the contrel cover in position o the controk

Da.le

cover studs, Bosurs thad the shut-off shaft pag copapes
the shut-off bar and pull the shut-off ebeft Gudly home
a8 the contraot cover iz lowered anto Ene gasked. Fit now
soaliog washer: on the coalpol sovee stouda and Gt asd
tighterr the stud puls 10 the [orque Agures gpven In
‘GEMERAL DATA’, usiog torque wrench 18G5, Flae
the dusl Gps oo Lhe 1brottle and sbut-olf shafts, Fit the
lhredllz arm and the shat-off laver to (heir respective
shults and secure them in place with their outs and
Washvers,

Section Da.)

TESTING AND ATWUSTING
THE FUEL INJECTION PLMP

Adter overhaul the fuel injection pump must Be checkoed
functionally and the marimum forl cutput adpusted o
TeacEssary, Theae dests aod adustroents arc carried out on
a power-driven tesl bench ambBodying the necsssary
vacuem and presaure gauges and eqoipment to Lest the
(ugl tranafer pump and a graduated glase to measure Lhe
infeclion pomp back:eakage. In addition, the iools
manticed in the Following paragraphs are aloo requiced.

NGTE.—Ths klkwing preeactivos masl be obtetveld
when Lesting the pump:

{1} Epsure that the power-deiveh tevt beich & g6t (0 run
im B directon of roteilsd of (he npecton pavep, 4o
hvHeated by the arrom op the possp nAmeDlate
Serbur damage ooy be cauonl b0 the pasp I i B
rum o Lhe yevorse dirertioe

{2} Enmyre thal the fod Bow at (ke pump et iz mot
beas thom 10} o foeje If thin Daw camsal be
obtained, a moarivung feed precame of 2 Ib. oy, I,
(15 kg foma ) ba porwbcelble.

(3} Cw oot mn the pamp Ter leap periods at bigh apecd
with low fucd cotpat.

(4) Do ool ro tee pamap for bong pevlads with the shnks
o comirl 0 the cheaed posltdon,

Afer checking the directivn of rotation mount (he
putnp or the tesl beoch and conoect up the dove. Fn
radial coonsctions Lo the hydraulic head in plees of the
banfo pipes, Uging high-pressurs pipes 6 mm, 2 mm.
86%F mm. (34 in.y loog, connect the radial conoeolions to
z matched st of test Dozzles, The test nozzles should be
Type BDMIZ5D.12 mounted in wozzle holders Type
BKB.H.50.533b {formerdy BKBSRSD.198) and szt to
open al 175 atmospheres.

Ensure slint the pump throtile urm bus the Tull ranges
vl movement by unscrewing Fully the idling nod masimom
speed G5lOp Borows.

Remove the bydrawlic hesd Jnclking mersw, oot the one
incarporating the vent valve, and connect the pressure
gauge by mepns of & Bexible pips o translec pressure
adapior L3GE3E, which is scrawed inve the brad lockiog
srew holo.

Coptect (e feed pips, preforably of the wabspareat
bypee, G0 Lhe Fuel iolet conoection on the injectiog pump
end plate, The vacuwm gasgs eboukd be fitiad, by means
of a 'T" coupling, to the feed pipe

G4 MIDJGA ML I ) 6N
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Fig. Dald
The sioctaff fever audfupter TRCGSTY mocmted wr the
Jurl nfection puonp gud o bereol

Connect the inkt connection ot the measuring-glass
to tha draity connection an tha pump bousing and the
draiin cock o the measuring-glags to tha cofuen plps on
Lho tast Banch by means of Bexible pipas,

Eetiove the amall sat screw ltom the centre of the
advenve wnit bousing spong cap ond assemble aulomatic
advance gauge 15076388 (o the spring cap with the dejres
scale eiid poitier uppentiest kad the scake =i o oo,

Thevaghoot the Following operatiem amd testy the pump
throdtle wod sbotoF leverr most be 0 the folly opea
peatioa, except wheze stated oilerwive.

The pomp and the feed pipe chould now be filled and
primed a3 followm:

{1} Conoect the fuel led pipe to the drain connection
on the pump boweing-

(Z) Open both of the wvent sceews oo tho imjection
PuTOp.

(3) Turo on the pravity foed, YWhen test oil froe Mom
air bobbles Aows from the veot screw on the
hydrawlic bead, close this veont screw. Wait till the
teak odl owAng from fhe vent scress in the goverm
contrd heuging b free from air bubhles, then elose
this vent gcraw alsc,

{4} Rotate b pump dove through 1807 and tepeat
operations (X and {3).

(5 Fit the fezd and meturn pipes to their reapective
ronoscliong.

(fp Slacken the high-pressurs pips uwojens at the
injacior end,

(T} $towt the teal machine and run st (00 r.p.m. until
oi] free from sir bubblea tssues from the jajector
pipa conosctignsg.

(%} Tighten the injector pipa connections whils the teat
machine ic mnning.

The followiog teats ape Jesigned bo check, w hien, sich
of the saparals Mwastions of the injeclion pump. Belfors,
boweyer, miaking these individusl tests a general check
sbould be carried out to ensura oil-lightoags of alf joint
G4 MG 15 [eun 6. 64T

washers, il saals, and pipa connschiona whila the pump
i ruoning and whets statianecy,

(1} Fronder pamp ricoion el

Start the teot machine and run the pump at
tO r.pm.

Turn the test oit fred cock to e ol position
end note the depramion regisbered on the vaciom
gauge. Thia thould build ap to 16 in (406 mm.) Hg
within 60 seconds masbmtim. Chedk the Fuel feed
pipa unjone for air kaks, indicated by the presence
of air Bubbles in the pipe line. B oocessary,
tightan tha feed pipe unions and carry out &
Furlber test.

NOTE.—Dw wsol oo the poop for  perbods
cooceding 60 pecopdy with the (st nil swpply
tomed wi.

After the vacuum test is compleled turd vl the
test odl supply, And with the pump nitwung
190 r.p.m. Alr-vent the pump by means of the van
valve on the hipdepvlic haad locking serew.

{2} Traosler peoip presmrs
With (e patip running at 100 r.p.mm. nobs the

premnre reginiatsd on Che pressure groge, which
should read 12 thfeg. ioe (8 kg fom?.

[} Tramaler pop pressors
Tacreass the pump speed to 800 r.pom, wheo o

presawrs of 32 to 44 lo.fsg. i (2 o 3-1 kg om.d)
should be repisiered oo the presturs gaoge.

{4} Fad delirety seiling

Bun the pump at 800 rpom, and after slackan(hg
the lockmut alter tha metaring velve adfustvent
serew 1 A repo veading i obtained o the eobe-
matie advane gangs. Tighten the lockton and re-
cheek the advance reading FiL the shut-0f laver
adjustrieqit ool 1BGEOT to the fud pump and
#d|uat the shul-off lever to obtain a averege fuel
delivety of 346 o 44 oo per 200 shods, Epgore
that the adyanes gaupe ctill chows & 2¢ro reading.

(5 Adraoce sciting
Fun the pamp wl 500 r.poai, Slacken the matacing
valve adjusiment mrew locknut and alier 1kw
adjugtrnent sceew to oidalh a4 advance readlog ¢f
13 to " Tighten the lockoul and recheck the

adranca reading.

(4) Fuel dedivery check
Without altering oty of the adjustments, sheck
that the foel delivery at BOO r.poto. i3 36 to 44 .o,
peg B00 shotr Remove the shukgff lover adjust-
ment el

{7 Advamce cherk

Run the fuel punp st 800 r.p.m, Move the shut-
off laver ko tha fully clesed positiet and check
thit (he advanes rending i 33 to 347, Fit and seal
the metering valve adjustment sorew sealing <ap
with wira and & lead scal, using saaling phiers

1B,
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Adluriing the raximwn fuel setting, uiing Service
tool 18 636

MNOYE.—If for aoy reasan it b found mecetaaty
Ee fightcw or alacken the povernor cootrol cover o
e, the sriimps mwde ot (4) end {5} will be db-
turhed, and operations (4%, (5% (6, and {T} should
b repeatiad.

{B) Bock.lenk g
Sat the shul=off kver fully opso and the throttle
arm (utly closed., Ryn e pump at [ rpm
end measure tha hack-leakage through the gradu-
aled measuring-gla1n. Tha back-lepknge should be
5 to 50 oo per W00 shot tims cvels,

(% Maviwdm fuel seitfor

NOTE. —Throcphent this test the mdrance gawge
nant show w Zerw readiog.

Bup the pump sl 1,000 r.pm. with Both contmls
in thedr fully open powiion, when tha yvepage
dejivary foc 250 shote from afl Fouwr teat jnjectors
shoald be §94-1 ca. In amiving at this Agure
eompare the debivery from 810 injoctora b onsurs
that lhe diference in output from any two does
ot enczed -6 oo Bafors taking & peading the ioat
¢il in the measoring-plasses should ba atlowed (o
settle for 13 seconds agd the measuring-glassss
shonld be allowed 6o draln for M) weconds befiore
a fresh toat iz made,

To adjust the pump owtput stop the test bench
and turn tha test 0il feed cock to the ‘off* podticn.
Bemove the covec-plate fiom the side of tho pump
housing to provide access to the intorior of the
purnp. Slacken the two drive pleta sacuring sréws
sufficiently to peemit maversat of the edjusting
plaes. Turn the putnp deive uotil the slots in the
petiphacios of the dove plate and the top adjusting
plate are visible through the aperiuce i the pump
housing. Engepe the end of the cidximum Buel
adjusting eobe 123G 656 in the stot in the top
adjusting plate and tap the ol with & ligh
Da 1%

hamper {0 move the plets io the required dipecticn,
The adjusting plate i3 tumed in the same direct on
ay the normal direction of the pemp romdon o
|nerease the maximum outptl, Movement of the
idjustimg plate in (he opposite dicection  will
demrease the maximia output. This operstion
must be carrled out very carcfully as the amoanl
of muovethent requiced will ba very small, Tightan
the drlve plate securing scroma fo the torque Ggore
given in “GENERAL FATAY, bsimg touls §BG RI7
and [BG 655 A While tighlening 1he acrews the
forque wrench musl be in line with the spanner
{Fig, Da.25), After muking this adjustment replace
the cover-plate aml carcy out the complete flling
and primtiog aperation. Recheck ihe fuel delivery
and, if neczmaury, re-adjuat the pump austput.

(10) Fug] delivery

Docrens: the pump spasd & 100 0p.m, and check
U ootpul. The aversgs deljvery Ffor 200 shots
under these conditioos slpobd pot bBa |=4 than
thatl obtkined when setting the ponp mashoum
Fued outpul minus 1-5 oo Wisen carryiog oot this
eest L 30 moonds’ measuring-plass draining time
and aflew the fest oil to aeitbs for 15 secomds
befora taking & mading.

{11] Cot-off test

With the shut-off lovar beld in the fully clossd
poiition mun the pomp gt 200 rpan, The average
delivery for 200 shots, with the throtile arm in
the Muily open position, should ot exceed 140 .

(12} Throtte apsration

Run the el puop et 200 r.pon. with the throtile
am i ke fully closed position. Tha averape
delivery with the shut-off lover fully open should
not exceed |4 o per 200 shots.

Fig, Dual%

Figfttening ihue driwe plafe perews, ufime fongue wrsheh
{807 537 amd torgque adaprar TRG 655 4
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Seribing the fiming mork o the ful! fefeclion momp
mopnting Banpe, uring Service fool 1B 543

(13 Feod delivery check

With both controls fully open run the Buel pump
at 168 rpom. and record the aversees delivery
per 203 shota,

(14) {Rnvernor peiting
[nepezse e pump spesd [o | EXD ¢porm, and set
ithae throdtls arm by means of the maninwr apesd
adjusment screw Lo give 4 EXEMAAG AVAFARE
delivery of [0 c.c. per KD shots. Mo ling should
caceed §-B ce. Tighten the adjostment screw
[mzknut.

(15 Foeh dedivery check

Beduca the pump apeed to 1,650 r.om. and re-
check e Mual defivery, The svermge delivery now
should peat be lew than thol recorded in opecotion
(13} miowd 4 e pec X shota,

(06} Timbng setifog

Thia zelling it made, after all the forepoing tests
have best completed, with the pump reemaved
from the power-drven fest benck.

It should be noted that, untika the “in-Grs" Fuel
injection pump, which haz & static commencement
of injection point, the point at which commmry.
ment of injecfion occurs ik the dlslributertyps
Tuel injectlon pump yatles saccordng (o the fael
mqulrsmetils of ihe eogine, The tming of the
distributor-type pump in carrisd o with the
pumping plungers set to deliver maximum foel on
Ko, 1 injection Line and with the plusger rolkers
irs coniact with the cam lobes: therfore, after all
nowdsions of pump overhaul or adjustment oo the
pump outpat it @3 imparative that the pump timing
i chacked, and the timing mark o0 the pomp
Ragge ré-marked iff nroessary.

@ Fcmove the cover-plale from the aide aof the
pump bhousing and the four radel conpections
from she hydravlic bead. Conoect inpector noezle
testiopg mochine [BG 19 A to owutdet *¥* on (he

Gd WO/ M5, lue 4. 6470

hydrawlic hesd by means of relied valve timing
adapior 180 551 A The celicf valve must be sot 1o
uperite at M atmospherss.

Turt the pimip drive hul b the pormal dirscHon
of rotation until the timing mark ‘B* on the drive
plata becomes visibla through the apertare Lo the
side of the pump housing. Operate the handle of
the test machine to apply & prasauce of 30 atmo-
gphersa o the pump. This wl] [oroa the pumping
plangers outwards to the [miy of their travel ag
(he drive hub i tumed. Continus {uraiog the drive
hub in fhe normal direction of rotetion wotil
TEsAtACe §% smeonbtarsd, With the pump beld in
this puslion mounl Jangs marking gauge 180G 648,
presst Lo $5%, o the putp quill shaft. Check that
the tming mark oo the puap Aenge lies along the
acribing guide on the Raogs macking gauge. 1F
ocoessary, delele the old vigung mark and scobe
& pew mark by drawing & setibing tool along the
guide oo the Bange marking gauge.

Discoonect the purmp from the (eat machine
and fit the banjo pipes to the hydraulic head. Refit
the cover-plate to the side af the Fee] pump
houosiog end seal the securing screws with wire aod
@ lead esal, using sealing pliers 128G M1

Felmximwn nad idling speed ndjustmeobe

Theme adjuriments are tarvind cut after the pump has
Becn installed om 1khe emglte, and ere detailed in Seclioo
Cha,7.

Section Da.10

ALTITUDE SETITINGS

Each vehiclc leaves the factory with it mazimum fuel
sctling adjuated for sea-level conditions, IE the vahicle is

Mozimune el owiput

for 290 shots ar 1,000
Altitude e g,
?ﬂt:uzﬁnﬁ &8 to TO L
?ﬂc:ﬁmt?]mﬁ' &4 o 66 o2
?ﬁﬂ b 1800 ri:.-] 60to §2ce
E{:gg i gﬁjr’:f} Ny 36 1o 5B oo,
m :f. mf; 51 to 59 e
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to o eperated contioucusly abova sta-level, adjostment
of the (hFetion pump ix neesssiry 10 5ot the maximoam
fuel delivery to canform with the fzures given in tha
table oo pags Da. (9.

Section Da.ll

DESCRIFTTCN OF THE FUEL INJECTORS

The fucl inpectors ke of the Pintzux typa devedoped for
wea With ke Bicardo Comet I combusiian chamber to
Axst stading vwoder cold eonditing, The Pintawer nozzle
i & plutle=type nozzle having zn aukiliary spray hole
which directs a cpray of Eusl jntn cthe Rorflest zona of the
combustion chamber.

The norde consizte of twe parts, the nozale valve aod
the roftle body. Fhe norzle wilve 1akes the form af a
plunger sccurately lapped tis the nozde bady 1o the
chmt possible fit, within which o will work freely,
The tner end of the vafve 15 raduced in diamcter to
produce 3 etem upon which & valwe face is farmed, te
stem being extended to form 2 pin or pintde which
fit% int¢ 4 comperatively large diamctér bole in the
norris hedy, The awxifiany epray Hofe i3 dollsd in the
hozzla body ot nn sngbe bo the pdetls hole, entering
Uhva nozzke sepling befow the line of comiaet between the
valve gnd seat. Fuel is fed to the mouth, of ibe ao=ls
(hrough vertical drillings in the nozle bady which lec-
minate io &0 annulay gallery just above the valve seating,

The wozzles are held in position in the cylinder head
by witzbly desimed holders, # nomle nol securing the
wo components together, (T Fages of which are Japped
ta form g high-pressure acal.

Faih holler containg a spind|s end spring which serve
tor 1etadn the nozzle valve on i3 wallug, The upper end
of the spning is located io an adjustable ap out, enabling
the pressure at which the vaiva is forced off 113 seetfog 10
be pagulared. A fuel inket connecton, is provided (o poospt
the high-pressure piping from tha injetlion pump end
the body of the holder i3 dritlsd to aikow poustage of the
fual to 1he gallery m the nozde wdy, A lsakoff pipe is
contescled 1o the smell tapped hola in the top of the cap
nut [0 relum (o the low-pressata e of the fud syatem
the accemylation of Focl which leaks past tha norzle
vadve, This slight leakege of fus| also serves to fubsicats
the nozrdo valve.

En operetion, the prasturs  the annular galkery in
the nozzle bedy is buill up by the defivery of fusl from
tho injeption pump. ¥Yhen the progurs in the gallery
reache injection pressure, detevnitied by the spindie end
spring in the nozzlk holder, the valve is raised from its
sealirg in the nozzle body wnd Fuel is forced throogh the
mntle and auxilfary holes in the form of a finely atomized
spray. As Lhe pressure in the gaflary drops, injecbon inta
the eombustion chamber i3 ferrainatéd &y ibe anap
teturn of tha nozele valve ooto its aeating.

At anglo® darting speed, when the injscdon pressure
8 low, the yalve iz not Lifled suficienily to clear the
pirttl hole and the bull: of the Tue] is discherged through
the aunilinry hele, At pormal ruoning epesd Uw injection
Lher M}

Fig. Da 17
Sectton through  fisel frfecror
1. Tnjeclor cap oul. B Mozl valv,
T Jaint waaher. 4 dpladle,
1. Lodkm 0, Dokt unéom,
4, Juinf wanher. 1L, Sprieg.
X Mozzis hokbee. X  Woder.
& Moxs n. L}, Spring cap mmt,
Y. Moo body,

pressure s higher and the valve [ withdtawa fooot tbe
pinibe buls, allowiog tee butk of U Mo to be dischargst
throwgh it. & smalf proportion of Tuel conflnwes i be
discharipsd {hrough the swdliary hole, which pravents
e formatlon of carbon in the hole and does oot affect
the engine performance.

Scction Da.l2

REMOYING AND REFLACING
THE FAEL INJECEORS

Injectery showld b removed from the sngios and
teiled for pedottaote, ax described (n Sechion Dald,
al pegular intervale (aee Driver™s Hapdbook),

Lhseomnect the high-pressupe Feed pipes [om the
unions oo the nozzle holder bodiss,

Utnserew the bolts, notlhg (the copper ssaling wishers
pogitioned on sach mide of the banjo-type umionx to
rafsase the Ml leak-of pipe from the injectsr nozde
holdey cap nuts, and tha nnioo on the maio Tus fitear
b,

Unserew and pemowve the cap it fromn sach injecior
noazls hedder,

Bemvove the cight onts and spring washors socoring
the nozde boldera o the cylinder bhead and withdraw
cach injector ik turm, Usiog tool 1BCH1AL Aoembls the
toal, wsing the approprisls ceotre screw adaplor aod
the whthmaded kgn. Pleos the oz localing slecves ower
the nomke tolder atuds and pesition the tool with he

O M IO{ G MRS Dy i 6470
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Flg, Da 28

Withdrawing ou Infectar mozzle, ring Service foof
18451 A

[ega in the cleaves. Sorew the anlme serew adaptor onto
the spring cap nut. Tngect the lommy-bac inlo the small
haolz in the edeptor, epsucing that il free ¢od bears
BELinsl ooc of the [oga to pravent the adaplor tucriog,
sodd tighten the centra screw nut to withdraw the injector
nozzk assembly.

if e injeclors are bo Be ramoved for any conalderahble
kagth of ume, seal off the fusl foed unicos, using su]in.g
camy JRCL0, and then wrap cach injoctor asaambly in
greLsaprool paper,

Rengowe the nozzle holder mlln,g washars from the
cylinder heaad,

Flug the injeclor bores in the cylindar head po prevent
the jngresa of forcign matter inko the combustion cham-
hars and eyleders,

Whet replacing, thoroughly clcan the injector bopes [n
the cilinder head and onswure that the copper sealing
washin are in gorod condition and will make a gri-tigh
jrink

Plece the injector assemblizs {h pesition and Lghlen
the securing nuts avenly to e igure given i "GENERAL
DATA', using torque wretich 1805537,

Reconpect the high-presaurs foed pipes to the unions
ci the ozle bolder bodfes and refit the fusl Teak-of
pipe. tosucng thet the coppar sealing weshers &
positianed on sach side of the baafo-Lype unians,

Section Dra.13

HSMANTLING AMD REASSEMBLING
4 FUEL INIECTOR

As in the case of injection putnp dismaoding, absolute
cleanlinass 15 ewseolial, tharefore the same facilitios most
be pvmlible and the same precantions taken for injecior
meinienonce as (hose deseobed at the beghnoing of
Sevtion Dad For the injeclivn pump.
Od MIDIGH MLY. Tmwe 3, 1875

Mount the iojector aasmbly in dismanting fixturs
19G13%, which may be cither bolied {0 & bemch o
gecared in & vice,

Uierew the injectoc cap nut @nd emove the copper
joint washer. Slacken the Jockaut, unesceew the spring
cap out, and remove the copper joint washer, spring, and
spindln from the noerie holder body. IF necessery, ce
mrova the inbet union adaptor end withdresy 115 sealing
withex (early mjectors only),

Unscrew the wozzds aue, uslag spannar 15CG2I0 io
conjunction with torque wreach [BGT2, and withdrew
the oorde, laking care not to ket the valve drop out,

The gorzle compeaenin are mated aml wast abways be
kepd together,

Before reassembling, nsed noxxles should be cleaned
as outlined in the followitg patagraphs, wsing the tools
contained in cleaning kit [ACART. Afer cleaning, the
oozde body shoukd be reverw-flushed to remove any
particks of carbon, and testiog machios L3GI09A with
roverselosh adaptor IMGI00E showld alio be evailable.

Remove any carbon from Lhe pibile end of the valve,
uaing the bress wirs brush, end polish with & piece of
solt weod. Uss consideruble e when cleaning the valve
as & wmrelch or 2 bumr may caugs leakape or sprRy
distortion. All polishel ewrfaces shoold be relatively
bright and should nat appear “blus’ due o overhealing.

Using Lhe wirs brish, remova all loose ciubon (e
(e oubsids of the noza. Clear the pintbe orifice by
passing o suitably alzad probe down the oogzle Boge

Fig. Da.19

Clearing the
pinife orifice

Flz. Da 1l
Cleumimpr 1 cor-
ban from the fired

gattery
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fig. Mhe 3l

Cleaninty  the
nrzzle semeine

Fig. Po.33

Clearfag the
auxiliary spray
Al

unfil it protrades ibroggh the orifios. Rotate the probe
uratl all the curbon & removed.

Clezty vat the small feed channel bores, using a dnll
ot wire of 67 i, ('§7 mm.} dismeter.

Ingerl 1he spexsial proove siraper until the moae focate
it the Twel gallery, Press bard agatnat \he side of the
cavity and rotate ta char away all carbon deposit.

With the approprale seat scraper clean all carbeon
from the norzle ssaljvg by rolating and pressing the tool
anto the sating

Clear the anxilinry spray hoda by the use of the probiog
tonl titted with the appropriateiza cleaning wire. The
wire should b Gtted ioto the tool 5o ihat 1L protades
anly approximately f o {I-77 moe) Lo give manimom
resistance to bending. ¢ cara must ba szercped
w abviate the danger of the wine breakong in the hole,
aa broken particks nre satremely difficult to smove.,

Bnxure (hat ihe lnpped pressures faces oo U upper
cod of the noztle s clemn, perfecly smootl, atid Tree
from burs,

Assambla the pozzle body into adaptor LBS I09E wilth
the nozzk md towards the small thread coanectioo.
Attach the adaptor Lo [esting machins 13GIN94 am!
opcrale the puroping lever several timoea. This Fogies ol
through e tpray holea in the reverse divection and
Aushss out (he gallery aod internal passages to remove
any |nose tarbon,

In cats where the carbon boildep 3 partioularly
bard this may be softensd jn the following mannar,
therby reducing time: prepare @ 10 per ceot aclulion
of caustic soda with o defergent added by dissolving
2 oz (57T gn} of ceustic soda in L pine (-57 litrs) of
water atd 3dd 4 oz, (142 gm.) of en ordinary washing
detorgent. Flace the nozzbe bodies in 1he Lguid and boil
foxr a minimum of 1 boor and oot mece than 13 Rous,
Carc must be iaken oot 1o allow the water to evapooate
Too much, because if the percsotags of cawalic wxla reses
above 15 per cent. the surfage of the puide bore and seat
may be roughaned, making it impoasible to service the
injeciors carrectly. Kemove the nozzbe bodisy from the
so]ution, wWosh tem in runoing water, and then immerse
them in 3 de-watcring oil such a8 Shell Ensic 254,
Bemove the surplus il by druning or compresssd air,

[ LT A

The carbon may now be removed, using the standagd
irols provided in the cheaning klt, or in sgme codey
Mewn clean wish compressed s,

If the pozzle [5 bued, or tke seatiog Bes 2 dull clroxm-

Ferental ring, mdleating wear or pitling, the complete
ookt shoold be set atide for spesjol wttenton (e Seclion
D15}
P ash all 1the nozzle holdsr compnaenis in eleaen Shel
Calibeaties Fluid "C', takImg ¢ire 1o protect the pressire
Face of the Bolder budy, This e registers with the nozzle
presure faves bo [omm w bigh-pressure seal and it musi be
handied io such o way a5 10 gvoid damage Lo it

Feamine the spring for signs of weakness, nuling, or
Iracter:, Ensurs thot the ends ars perfestly square, The
spindle should be pedfactly snoeth and atcaight, Examins
the recsssed end of the apindle which sccommadates the
lap of the oozzle velve; the recsss should be perfectly
clear and free from aboocoaal wear, Clear out the focd
hels in the oox=ls boider, using an air jot; the copper
eegtiog of the feed pipe wnico must be in good condition.
@ hen reassermbling tharcwghly wash all somponerty
of the norzle and norzie Balder inoclean Shell Calibration
Fluid "C i

Test the fit of the valve io the nozzle body. The valwe
shiculd just fall into position under its owno weight when
hubmcated with fuel o,

Plmmerss the nozzle bady sod vulve io a bowl flled
with clean Shell Calibration Fluid "C eod assembie them
under 1be liguid iy

Meount Lhe orzele holdee it fixtwra 1ECRIAE znd plaes
the nozzhk assembly in position on the bolder, ensuring
that the dowsls on The holder ave correctly [oeated iy
the holes in thoa nozzle body. ¥l the nozela out and
carcfully tighten to the fgure given in “GENEBRAL
BATA*, oung spanner [BG2IY and borgqua wrench
1BG3T

D oot overlphden this oml, sioce distorlicn and
subsequent seizurs of 1he nozk may msulk.

Fig. D34
Njecrar morHa wlth  fasiing

machire 1Rs |8 A arnd galaprar |50 103 £, A secrianed
adupfar with @ nozile i position 5 shown e
A W LOMC M1S. Tecme . [875

Reverse-fhiching  am
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Fig. Pa3j

Reattembliny a fuef infecior, iy fxifues |BGIBE,
fpootwer 1RG0, vt forgue wremch [BGFITE

Replace the vabwe spindgle i the oozzke bolder, ensurc-
ing that the gialk of the valve i1 properdy locqisd in the
Iecessed end of the spindle. Llghily smear the wlve
spring with grease and reasssovbe the spring, spring cap
not with wacher, lockmot, and copper point wether to (ha
pozzle bolder body.

@ cplece the inlkl voion adaptor {carly inpectors), using
B serviceable poiot washer, and iest and set the nozele
CcpemLng pressure a3 described f Section Do 14

Beefir the cap oul and copper joint washer.

When Litiog 2 Dezzls to an assembled norxle folder
the @p nul ahould be emoved and the apring cap
unscrewsd umtil the valve apeing io celieved of al] tenaiog.-

17 the nozzle is 10 Be stored, smcar [ightly with Yaseling
before packing.

Sectiom Da 14

TEETING THE FUEL [INJECTORS

IF thet inpectors are to be tested comectly or it is deaired

to adjust the opening pressure, then the wsa of noezle-
testing machioe |BGIOIA and nozzke-tesdng adapior
1831M9E i3 easantial.
PA Nuel which does not affect the skin ol the pemson
handling ths injectors, such as Shell Calibration Fluid
C, should be psed | the foid bag ahowd the same »iscosly
ag diesel oil and also prevents stickiness of the needle
afler fong penioda of injector slocage @

Bafore using te testing maclios ensure that the Tuel
tank tt fuil, There is no neceseily for air-veoting as (he
pump is self-priming.

Bafors remioving an injestor frot the esling ctachme
close the check vilve to prevent damage to the prossors
#au g4, which may result frem a udden drop in preesure.

Ol MO0MGS M5, [wusd.  LBTS

WABRNING, —1t cannnt be streseed toop smraogly that
whaet & ntrrfe da Apraying the noxde holder mmst be ormed
awmy Irom (ke opernior.

If faully injeclion s capedeoced om une Of more
cylindera the suspect poxzle or nozzles can wsually be
deterrmined by relcasiog the feed pipe union out on cach
nozzla holdsr in fupw, with the engine runniog, and
listeoing to she idling performance of lhe remaining
cylinders, Retighten rach union md belore slckening
the next.

Testhag for spray

To best tha Pintauk-type nozele foc spray, Lost adaptor
15G109D, which is connected belween the pozzhe-tosting
machine aod the infector under teat, musl b wsied.

The adapbor consists of an additional oozl holder,
fitted with a special norzle, and & modified oa?tle m,
inte which the injecter under test is fitted, Yhe adapler
apsembly i3 wsed bo siewlats high cates of injection ae
that tha mein spray can be ohsered.

Sat the inpectors to opeo at 130 atmosphemes as
dagcribed noder "To chock and adjust the anzde opening
[ressme”,

Attach gdaptor 123G (098 to tecting machine 15071 (B A
and eet the adeptor opening pressure (o 220 almo.
spheres, & fine spray formatien from the f25t adaptor
must oot be expecied io view of ns special pozzle.

Mow sciew e injeclor (o be ioated Into che dost
adaptor; dlose 1he check valve wr el off the pressurs
gauge and operate The 1est maching waversl times ro expel
any e,

(13 Awrifiry xprap, With the pressure gavge out of

cirehit operade the testing wachine slowly ac about
60 $lrokes & tainide; L 18 postbls to oot out (he
maif spray almost etliely and produce ondy the
avpiliary apray, When this condition haa been
achlcved the auxiltery spray can be observsd,
This should be well formed apd fee from splits
and distortiony, althoush them may be present a
sbgbl cenbril core, which moay e disregarded.

(%) Maia spray. Operaling the hoad lever more mpidly

—atabout 140 sirokes par mimate—tha main spray
can be observed. This should be well atemized and

Flg. Da 26

Testing an injecior for spray, uHng fanting machine
18F100A and adapror 156 (008

Dald
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Fig. Da37

Teriing the pialle aud oryfee fir wear, The vafve mus
ral Lt af @ precier angle then mbout 20° from the
bedy cerirafing

free from Rrge splita or distoction, A slight centre
core may be distegarded

Sent-Hplvizeos best

Bemove the teal adaptor end conoecl the injector
Under tesl direct to the nozzie-tcating machine, Cpen
thi <heck valve and sat the nedzle to an openlng presaurs
af 100 gkmospheres a3 described wnder "Te check pod
adjmt the gozzle wpening prectyre,

Dapress the kever of the tastlng maching wniif a prea-
aure of M0 atmoapherea in obiadned. Hold this pressure
Beer 10 seciriids and examine g oazzle seat for drypmess,
Beject if wet, If i doubt, mayntaln this pressure for &
period of 0 ssconds, whea the diameler of the wel apot
on a piecr of blatling-peper held Below the nomls tip
musi not exceed &in, {13 mon.).

Bak-leakagw el

The prossure geuge of (he ihjeclor testing machine
mual e I ¢ircwit and the injector under teat set to open
et tetween 160 and 170 etmogpherss 25 described onder
To check sod adjost the nzzie openimy presanrs,
@Operms the kever of the testing machine until the
KauEd registers a pressure of 160 etmospherss. Release
lheo lever and time the pressura drap from b5 to 100
atmasphaces, For & nomls (n pood condition this time
should be pet lesa than six seconds mor groater than 44
secomds, weing Shell Calibtation Fluid "C at a lempera-
tupe ol 10te 21° C. {30 to 70" F.). At higler temperatures
it somewhat lower fgure may e obdained

Whan carcng eut this tesd ensure that mo leakage
occutd ab the lapped joim of the vafve IF leakass at
lhe lapped joint i suspected, do not overighten tha
naZle nut in an efort to meclify, But dismantte the
norzle [gee Section Dall) and re-sxamine {he PrissiTe
[aces for signs of dirt or sucface imparfeclions, Clean
thoroughly, aed i all appears in order ceplace the

a4

-—

componstls, tightening the pozele dut to the torque
ftgure piven under "“CENERAL DATA® and rm-test.

I[f the pressere drop time it stfl low, this {ndicares
cxcessive beakage poat the lapped porton of the valve,
gnd the particulfr nuscle and valve must he enesed as
an agzembly,

T chck and wdjost the nozzle-apening pressme

After carrying out the foregoing feats the Pintaor
nozre must be ek to open &t 2 preasuce of [30 atmao-
spherag 84 Tollows:

(1} Remave {he injector Fram the taalng machine.

(2} Remove the injelor cap nut and copper jaini
waaher,

(-4} Release the [ocknut end furn \be spring cBp At
clockwise wo increaw or antl«lockwiae to roduce
tht cpeniog proaqsre,

{#] Lock thes spring cap et and re<check the norzle
Opening pressure an | v festing machine.

(5) Repeat operations (¥} dod (4] until the coresct
opening pressure of 130 Atmospheres i8 ohiained.

(5) Relit the injector cap muf And [oint wasber.

Secton Da.ds

RECLAIMING IMJECTOR MOZZLES

If ofier diamantling, cleaning, cnd testing fsea Sectings
De.1% and Da 14) 8 nozzke i Moynd to be onsatsfactory,
the probable cawse is faulty valwe senting due to scoring
and wear.

The fimdamental requiremesnts of the noxzke operation
R

(L) Chl-right scating,

(2] Comrect engular Guoent of (e notcle ely and
feride valve scat

£} Geovd Guting of the valve in che body; [0 must
be able te move perfectly frealy, yet nol permit
excemive back-leakage of Mual ail.

{4 The clearance between the pintte and 1he siray hoalke
travsl not be cxcesaive. 1F tha naozzls valve Is taken
oul and the pintle end reversed and inserted in
the orifice or spray hobe, it should oot rilk at a
greater angle than aboul X rom the centre-Tine
of the body,

Acsuming correct adjustment of opening pressurs, A
noele lacking the conditions required in (0], (30, oc {£}
will Bare a distorted or wer spray, loaking ssat, eic.,
when tested oo a nozzle-test{ng macking,

The vabhvwe will sitler stick open or an excessive amount
of off will lsak Back from the nozk holder leak-gf
conaection o fiozeles Lacking in condition {3). Thds will
be shown by the rapid retom of the pesdle i the pressure
suupe of the nozzla-tmbing slachics.

IF the dearance betwaen (he needls and body, and/or
pintle and actfice, iz excessive, then tha pozzle msst be
sirapped. Similatly, wnila muost be serapped if damage
has heen sustained at the pinte end or lapped Faccs of
tho nozzla body or be oozzle vafve. Finelly, the appear-
anca af fusl abrosion et the top of the sear core may

04 MIGM4 M1S  [wue 4. 1875
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Fig. Da%
Corveey mozrle auel seat valve anglas

reader tha noxele untepairable. Thin sometimes has the
effect of rounding off the seat angle: thus lapping be-
coHmes inefectve,

When the capse of faulty nozela opeyalion—chat is,
citer dribbling or bad aprayiop—a due 1o lack of &
good oil-tight s*4ling or incorrcet angular fitment of the
nozda body and hedele velve seat, (he pozzle may be
reciaimed by relapping the norzle smat and refacing
the valve seal o 2 notde grirding and lapping mochine,
M nozEle microscopa I wlso required for imspeiion of the
wozzlo body and velve seolings during the ceclniming
[roosss.

Select B lap frows the thres supplied a3 part of the
sqwipmont of the nozela prinding and lapping tuchins,
It should be noted that the oorzls bore variss slighily
it dismetes, and it i8 secassary to choose a Lap which
will ft Lthe nozle Body in the same manncr a8 e nosle
¥alve. This will ensura conesatricity of the body bore snd
feal after lapping. Tt will be found that the Japs Tave
gryme form of marking b tndicate theic diamaler varia-
td, but the oparatar witl he able to deiscoioe the
torrest At by fael. [F the bap iz pointed tha tip musi be
veooved to prevent damape to the pinile hole o the
noz=le body.

Mounk the Lap in the Iathe of tha noz?ke prindiog and
tapping nuichine and grind the compcal tip 10 the correct
nozzle s2at angle of 39°. The Lap dust be paszed slowly
backwards amd forwardd jwross the surfaca of the
gtinding-wheet, feeding in the lap vary gradually until
ils surfaco is entirely clesned vp. Tnspect (he lap under
the nozzle suictescope bo ensurs (hal its grownd surfics
iz smooth. IF the sarface appears rough the grinding
wheel ahould be dresgsd,

Fin the lap into the [apping chuck of the muchine and
apply 3 omting of tallow to the lap puide surface for
lubrication purposes. Llsing & metchslick, apply 5 small
qQuaotity of lapplng puste to tha tip of the lap, teking
mare that tbe paste doos not extend to the top of the
cons, Should the body seat be badly worn, as shown by
ingpection under the nozzle miccoscops, coarse lapping
paate will b regquirsd.

Take cate to keep all bupping paste off e lap sides
Ol BIIGNGE hi1Y. Imma 3, 5433

(i.e. restrict if 1o The extreme liph otberwiss He bora
of the body wili be iwressed ami thes teo mach clear-
mie nill cxist bofween the vale and body, caming
cxecagive back-lealiage.

Start the machine ad slide the nozzle carePully over
the rolating lap, ehsuring that the lapping pasts does not
contast the bore of the nozzle. Oscillate (B tozzle ovar
the lop &1 a rals of 20 to 30 strokes pey tiitebe, eogaging
the nozzla geat with tha [ag At the ¢md of cach stroke and
af tha same e rotating the oomls elewdy with (he
fingers, The lap Must not remeio in contect with the
o222 seut for moce than five seconds 8t 3 dje amd
(hee pressure applied to the nozels gust wot be exorsaisne
a5 [his will poneralon grooves jn he seat,

Alter 31 saconds” [apptg time withdraw the nozzle;
clean tlya lap and exemine its conical tip, which &il] have
a mat 3urface where it has mede contact with e nozzle
seal In the sarly singes of lappmg the width of this cat
augfoce will probably be narcow or may have a hbreight
ouwnfrential nng io the middle, which indicates (he
extent of the wear on the nozzls seat,

The lap maot be celaced a5 described above after every
13 ovjasiex of [nppicg tioc, bat i the case of 2 badly o
pozk sauf [ cony be socooary o redoce thin Hme,

Wipe the [ap sbem 10 ensurs that it i3 froe From Tap-
ping paste and revoat iU with tallow, Rechargs the lap tip
wilh lapping paste and continue lapping until the seat
ia Erom from sexares anel growses, When the seat appears
sadizfactory after o faw secotda” Lapping with o freably
ground [ap, chargs the [ap with fite Jupping posle and
contimue lzpping until 2 mat surface aver the rosjority
of the lap conical Ep i3 oblapwed. Theoughoul e lap-
ping opzretion tha lap ahonbd be cleaced apd examioed
after ewery 30 esconds of Japping Ume

Thorooghly clean the nozzls by ‘reverse-fushiag’ as
described in Ssction Die, |3 and dey out with comipressed
air. Tt is advisable be adapt the i fide with a shodt pisce
of suitably sized fubing which cn be in=ried iote the
nozre to dirsef the ap Bad ooly the vozile st Any

Frg. D19
Lapping a mozzie teal. The arrow indioaies the belghr
circiemferential ping which may te present on the fap
in tha earfy sagas of lapping, A view of the pear and
fap mpon complesion i shown ineet

L3
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wil TEMARing in e nozzde may be blows oop of the
nozzle bore by sealing the pinthe hole with o finger.
Aler cleaning, inapsck the aozzle =at under Lhe micno-
acape b snsgre thad it is free from scores and pitting.

Eramire the nozdds valve conical sealing wnder the
noXzls muToscope for scoring and pittang. TF wear 18
evidetit the conical szating shiwld ha faiaced on the
nnzzle gninding and lapping mackne,

Ensure fhat the grindigg-wheef ¢ dressed perfectly
irue, and to aveid damaging the vabe pintle, bevel the
eclge of the grinding-wheel, which will ¢ adjacent to Lhe
pititle during ihe refacing process, at an angls of 45 4
a width of sbout & in. {2-38 mm.].

Kaunt the nozzle valve in the lathe af Lhe machine
and reface the vabve conical aaating ar the ¢orrect angle
—thal i, 90" —using the samee method as descritesd
elbove for refacing the nozake body [ap.

Bearve auly 1he absslute mmionm of matedal;
sufficeent o changr the colour of the valre aent is all
lhn! i neccmary, otherwlse the needle [ 3% will be aBocted.
A5 7 pwide, lhere must be no sparks ot audie his Trom
the zrinding-mheel shen carrying oul this aperstion.

I is advicable to observc the refacing npecition
through B mugnifying-glass. Do not attempt o observe
the surfam of the valve whers it contaces (e &rindio g
wheel, hut [ook a1 Lhe upper surface of the searing.

In the event of Lhe valve being a tight At in the nozzle
body, due to slight disierlion or depasits on the valwe
puide surface, it is peaschle 0 restors the i, usite fne
lapping paste and the adjustahls lapping collet supplicd
i part of the equipmenst of the mocrke grnding and lap-
piaig cidchine

Mistint 1he nozzle valve in the lapping chuck, using a
suitahle adaptor chuck, and apply a very small quantity
of fine lapping pasie to the valve puide surfacs, Stacs
the maching and threed she lapping collat erver (he rotat-
ing valve. Oncillade the collet over dhe valve puide 3urice,
and alftec every [0l 13 seeonda of lapping e clean the
valve and test 11 for vorrect Gt in che nozle body, A
coreectly fitting nozzke valve will just slida into the nozzle
bady wnder its ovn weight when lubcicated witl Fuel vil,

Using 8 suitshfy adapied dial gauge, cleck the noccls
valve ifi, which should bz «7% 19 -%% warg. [[ the Lt §s
Ecrutmd W ¢aczed this limit it may be pestored by lapping
the tap faveof the noezle body on a surfuwe lapping plate.

When bapping the pozzke Eact extreme care most be
tabrs oot bo 1K e nozde, oy this face makes a higl-
presnme joind wilh the nozde Rolder pod must Chersfibe
be troe end at rghl angles to the nozzle axin

Reassemble the injector (see Ssciion [wcld) end test
and gl the nozzle-opening pressurs (see Sectien Da.14).

If a reclainved nozzly is found to [eak atightly during
Lhe “ecat-tightnes st it is permissible to tap the nozde
valve it the nozzls body wndl & very narrow morking s
moade o bhe cut-of” edge of the nozzde valve seat,

Mount the nozzle walve in the lapping chuck as
described above and place a very small quantily of fioe
Iapping pastt on the conical face of the valve caet. Lap
the valve in the nezzle bady for 5 10 10 seconds, using
vary [light pressure, Gireal care most be sxerciaad when

D Mo

carrying ovl this operation us excessive lappang vall prr-
duce a wide markiog on the nezzle valve seat, ndi g
an increassd arca of cootacl betwesn the oozzie valwme
and bedy seads. This will have an adwverss etffer on the
"spat tiphtness” and it will he nscasssey o ceface the
NOZLle walve seal as deseribed prewnously.

15 will be fouted (had, owing to the kwering of the
eeating i the nozde body, it ix imprrcHcibe (o reclnlm
2 mozEle more thano thres times.

Section Da.l6
DESCRIFTION OF THE MECHANICAL FUEL
LIFT PLIMP

The fuel [if pumnp filted 10 Jater engines is mountsl
un 1he kft-tand side of 1he crankcas: and i3 operated
mechanically from an seeentric o the enyens carmshaft.
A hand priming lever permits pumping 2 supply of fugl
theough (he main fued filier 4o the ingection pump oo
bleeding the system of air whensver any womponenl
has been dismantked or disconnecied,

A% the enpne camshalt revelwes (he eoenteic lifls
the pump rocker anm, which pulls the publ-rmod togeiher
wilh ithe diaphragm downwards agaioal the apring
peessure, s cpeating 4 pariial vacuey in the pomping
chamber.

Fuel drawn from the tank enters the ssdiment cham-
ber and thew passes throwgh the fAlter paure, and the
suctien valve, intbe e pumping chamber. Co the retum
stroke the spriog pressure pushes the disphrgm up-
wards, Forcng the el from the pumping chamber
through the delivery valve and port to e main fuedl
filter.

When the maun fuel Blter is full 2 pressure is créaked
in the pump chamier, This pressure will held ke
diapbragm downward agsingl the sprng pressurce, 3md
it will remoio in this position uotl ths meio fuel Glizc
required fuciber fuel, The rocker wom operates (he oo
noeling link end sllows ac iling movement of the
rocker arm when Lbere is o movermoent af the Tus)
pump diaphragm.

A spring keeps the cocker arm in consteol coolact
wilh the eccontric, thus climinating rnnisa.

Section Na.l7

REMOVING AND REFLACIMNG THE MECHANICAL
FUEL LIFT PUMP

Discannact Lhe Lwra fuel pipex fror the pomip. Unsceaw
the two s secumng the purop to the crapkcae and
willidraw the pump and joint graket.

Belore meplacing the purnp, which is & reversal of the
procsdure (o romewe, lukvicate the rocker arm and the
rocker acnn o willl <ledn engioe ol.

Renew the gasket belween the pump aod the cylioder
block and to facHitals Lhe fitdng af the pump crank the
angind to bring the secenbies ot the camahalt inlg the
extrarme Tedeised position so that s small sde will
contact the rocker arm.

4 MICr MLEY. Ioan 3. 555ER
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T. R L E [7.  Sedlieent chamber.
3.  Bigine carishall. 15, Inbsd vbee,

T Canishnlt ascknbete. | ] P
[ Hoooiss nri,

After instalfatlon, bhesd the Mosl eypems of air as
degepibed {y Bection Tka.5: stark the sogine and check
the pump and [t foel Lne connectéions for Jeaks. After
carcecting ey [eafke the (ual systema muost be re-biad.

Section Da. 18

HEMANTLING AMD REASSEMBLING THE
MECHAMICAL FUEL LIFT PUMP

Bafore dismanthing, tharoughiy clean the exterior of
e pwap end sclbe & merk across the upper to lower
half body jolnt Dangess for gusdanca when regowsmbling,

Hemare the s2t bolt and fibre oashar ssenring the
dored aover to the I pamp body; detsch the domed
cover and ot cork scabing ring aod U7 off the flter
[-1:Rak: 8

Uneoraw the aet scoews and scpanite the toro halves
of the purmp body,

Raleans the valve retaining plates from the upper half
of the pump body by removing the tve stcuring screws
god NA oul the inlet kod cutet vabees, Carefully femowve
the valrs gaaket.

Lightly prets the ceotes of the diapheagn dosmwardy
to take the wpeight of the refurn spring; (urm (s dla-
phragm aszsembly clockwine through an dngle of 90° 10
relenss the dinphragm pull-rod from the opemating link
Fork and withdraiw the digphregn msembly and its
retorn gpring.

Bemove the retaining ciips foom the ends of the
mcker arm pin and press the pin out of the body o
relcaae the rocker mem, rocker arm distagcs wmshers,
rocker atm spring and Unk.

CHl ML W05, T 5. 1BTF

Dretach thee ppring from the priming lever and body
asnembly.

Further dismantfng of U body 18 not advisable as
the priming lever in secured o its tpindle by rlveting.

Belare peggpembling thoroughly clean all componenis
in prrafBio ancd Blow the cavittes clean with compreassd
ir.

Check the body castings for cracks and, ming &
straight-edpe, engure Lhat the disphragm and chging
itounbng Aznges are true. Tf they are found (o be dis-
torbed, they may be lapped B restora their Aatnes.

Examine the wo valve essemiblles for zigne of wear
aod remew thetm af they are aot o perfect condition.

¥ery litle wear sbould be folecited on the rocker
arm pin and rocker linkage, Slight wear o the working
face of Lhe rocker arm which engages the camahaft i
prmigaibla bul i it exceods 210 in. 254 oim} the
recker arm shouls ba reneoed

The diephragm spring sldem tequires cenewing but
shiould it be peceasary, enrure that the new spring beats
the sime dentifeation eolour ag the original spring.

Repssecnbly ik @ reversa] of e dismaniling procedure
agbing the follonring,

To install the vabysa, Sest placs & new ghsket in
position and then josert the outlet walve, spoing end
Foremost, into [ port The infet valve caonol be -
stailed incoeractly owing bo e restiction o bhe pont.

The rocker arm pin shoald be a tap Ol in the body
and if, due Lo wrear, it ta freer than Lhig the Holes o the
body may be closed by peening to restors the fit,

When ingtalling the disphragm and pll-rod assernbly
coswe Lhel the upper end of the duphragm mlum
spring is ceotred propecly in the diaphtagits lower pro-
tector weeher and place te diphopn in the pump
body with itz locating @b in the 11 o'dock position

Fg. Da.Al
Migphiragi atremdly dlagram

Pump moging Range.

Triuat posdilos of dephrapm kecating Ak,

Flost praltlon of disphra e Iooting b,

Ly b
ol i e

DaZl
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(et Fig. Da.4(). Presa tha disphragm Jowvmwards and
tueTL it antielockeiss through an angle of W° to engage
the slotd o the pull-red with the Lok fork. Thiz will
placz the pull-rod in the corect working position wnd
mt the same time align the hales in the diaphragm with
thias in the pump body Hangs.

T2 s3tonble the 1o pump Bady tub-zssemblies, push
the rocker orm towards the pump body ontil the Jis-
phragm B [zvel with the body joint Aenge Plres Hie
upfel hall of the pog in position, cnxvring that the
murks soribed on the joint flanges during dismantling
coincide, and install the body sesuring screws Bnper
tight. Press the rocker arm Wowarda Lhe pump body to
position the deaphragm et the bedtom of il siroke. With
the diaphrigm held in this posltion tighten the body
EeCUring screws in A diagonal s=ghence. i)

Sectionr D19

TESTING THE MECHANIKCAL FUEL LIFT PUME

Belore instelling an overhauled pump it should be
lested for performanee and air lsaks. Tr ihe abseacs of
special et cquipment lbe pump may be lested in the
latlowing Ample but ¢ffeclive mancer.

Immerse the pump in A bath of cean paeslin and
flush it throwph by eperiting the rocker arm mix 1o
cight times. Remove Bnd #mply the pump; seal the
suctipny sude of the pomp by placing a finger Arply
over the inlet unien (merked Y1) and operate the
rocier arm several limes. Upon pemowval of the fnger
from the inlet ydlen & distinct sucking noise showld bs
heard, denoting that the pump has deseboped & reason-
aile d=pree of nion,

In & similar manner seai fhe defivery side of the
pump aod prose e rocker arm inwends lo charge Lhe
Pumping chamber with air, IF the pump i i1 goed con-
ditien the air in the pymping chamber thould be held
afdet compreasion for doo or three ssdomds. Repoat
this lest but immedizlely the pumping ¢hamber is
caged with air, wrmerse the puemp &6 4 Bath of clean
parmiin and inspect the diapheapm ¢lampiog fanges
for aigne of aig Teakage,

Finally, Aush th: pump through with clean fucl eoil
to remove all ey of parafin.

Section Da,20

ACCELERATOR PEDAL STOF ADIUSTMENT

When Lbe accelerator pedal or the conten] cable has
Bewn disconnectad, or the edjustment distucbed, the
fedal stop rest be readjusted o ensurs thet tho
thratite fever slop on the D.PA, Fuel injection, pump is
not subdected te load when the accelerator pedal is
opesaled te ity evdiimum open-throtile position. LE rat
cormoly adjusted the strain jmpused on the contrel
shatt scaling arrangements will cause Cuel leakage,

Sheken the lockaut and unscrew ihe pedal swop
adjusling sorew unlil 1he end of the screw g fush with
the facs of the lowknut. Depress the acceleratar pedal

Ela . H

until the threttle contrdl [ever an the injection pump is
in the fulky open posilion. Hold the pedal in this positien
withoul imposiog eny strain upoo the ¢uniral lever, and
supew n Lhe adjusting e until ibe pedal moves up-
ward teking the throole comrgl bever just off the maxi-
mum cpen pagition. Tighten the locknuet and check the
throtthe operation, making certain that (the combeol l=ver
i3 just shoct of its masimum travel when the pedal is
ficmly againsl the edjusting 1crew.

Section Da.21

MODTFIED INJECTION PUMP
(Type DP A SHIIS04)

This pump i 89 dentibed in Section Da. hut wilh
¥ariows deta| wiodifications to improve engne governing
aml the additlon of an anti-stall device. The modifica.
{iona include a govermor spring. idliog spring, and
maximem advangz stop spring of ocw load rakes. {ther
mulificetions incorporated in this pomp are to the
meizring valve, guill shrlt, and banjo pipes.

The anti-ztall device cousista of en adjusting seTEw,
whith protrudes from the drpve end of the control cover,
anid i locknue [ operatin (e inner snd of the adjusting
screwr contacts the govecnor st Lo act of & etop. The
cffect af this = &0 prevend the geaonor from reducing
the metereng aree below the posifon petmitied by the
anti-stall screw, Therefore, adjusteent of the antistatl
serew shoubd only be carricd ouk a3 describod in S=ction
Da 21 under 'Maxiovom aod bRing spesd adjoctucnis,

Bemoving and repbociog

Followr the instruglions in Section De_7, but belore
tefitting the injt¢tion pump set the iojection timing
pointer oo the fange of e chaio whesl bub so that
commencemcat of Jnpeclion oceurs st 26%° BT.0.C. To
sel the injection timing pointer, cank the engine undil
Mo, 1 inlet vabwe i3 closing, Gbserve the tming plats
on the froot of the crankease aod continne cranking the
engine wotil the groove in the coankehafl pulley caincides
with the 26° mark on lhe Uming plete. With the cnogine ip
this pesition, inserl injeclion timing gauge 1303 643
through the chadn wheel hub and sct the injeciion thming
printar a1 Jeseribed in Soction Da.T.

Muxintum aod idling speed adjwalimerta

Alter fitling cither a new or overhauled injeciion pump,
idjuat the angine maxomum light running speed as
deseribed i Sextiont a7, Then proceed as fodfows to
edjust the Wling speed and anti-stall devigs,

(1) With the cngine stopped, unscrew the anti-siall
scoew umil it as ool of conlact with the governoe
arm.

t2) Stant the engine, eosure hat it is a1 s normal
Tonning temperature, and adjust the idkng siap
zcoew to Ak fhe engine spesd 3t £50 to 300 r.p..

(3} Screw in the Anti-stall ecrew careFully until & ahight
apeet iocrence i maticed, then uhscrew one third
ol u tern aod Jeck jo position with the Iocknut.

Cred MNGCRY MLY, [seua 5, IHTS
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(4} Keadjuat the idling awp saew 1o sul che idlng
aperd at 500 r.p.m. and vighten the idling stop
screw lockout.

(50 Test the aditi-stall sceew setting by running the
engine Ak abowt 1,000 rp.m, 2nd then releasing
the theattle:

(a) Il the engioe etalle the poms i whderdamped
end the aoti-atall screw shouwld be scoewed o
slightly, relocked, and the setting re-tested,

() I the engive deeeleration in slow or sluggish
e pump i1 ovecdamped and the anti-stall
wrow should be stewed ot slightly, relocked,
and the acttiog re-tested,

{6} Check that the cogins stapa when the shut=off lever
is opecated.

MOTE—Aer every sdjostmeat of the anf-stall screw

ensare ihat the eagime idieg speed is conbrolled by the
fdlimg stop screw and ot by the and-stal? screw.

Dicmanting aed resscembling
Followr the instrictions jo Section Ded noting Lhat
thie pump is Atted with foue gowvernor weighta.

Testing aml adjosiing

Mount the pump on a test beach and fill end prime
the pump a5 descrbed in Scctton Da9. Check the oils
tightota of gl pint washers, oil seale, and pipe ¢on-
rectionk wilh the pump runoiog and wheo #atichary.
Thea procesd with the following tests, noung thatl the
purng Whrodtbe nrm and sbut-off lever mugl be in 1he
lally apen position extept where Mated olherwize,

(1) Fromerfar penmer wiictar fes?

Swart tha fest tachicos and run the pump at
100 £_p_tr.

Turn the tacl ol frosd soek bo the 'ofi* position
and noie the depression tgistered on ha varuum
gaugs. Thes should befld up to (6 [0 (306 rmL) Hg
within &0 peconds marinnen. Check the fua] feed
pips anions for ai Jeaks, indicaled by (he prasncs
of ar bubblew io the pipe lins, §F ascaggary,
tighted (he feed pipe uniond and camy out & further
(LE1 8

HNOTE~Ihv oot o the pump for pecieds cx-
ceodimp 6F accoods with the test oil supply temocd off.

After the vacuum tesl is compleiled tum on the
teat ol supply, and with the pump runniog af |03
r.p.m, air vent the pump by means of the wont
vajve on the bydraulic head Tocking screw,

(2} Tramsfer puap precwurs

With the pomp reaning at (00 r.pm note the
proaaurs registersd on the prexure gauge, which
ehould read 11 1bsq. io. (-8 kgJom. ™.

(A} Trimafer pymp preasurs

Increase the permp spced to LM ep.m. whea
a pressure of 43 Lo M 1b.faq. 1. (29 to 3R kg fom )
should be registersd on the pressure gauge.

(4] Fuel delivery zareing

Pun the pomp st 1,308 r.pm. and alter alackso-

ing the iocknut alter the eetering valve adjustrusnt
L F-'[IIJ,I'{.III- MLS. [wued S4TI

serew Till & zero reading ix obtained on the auto-
matle advane gaugs, Tighttn the lncknut and
re<chieck [he advance reading, Pt ahub-off [ever
adjustment (ool 150 68T (o ibe fued pump and
adjust the sbut-off kver to oblain an oyvergee fucl
delivery of &2 to 70 c.c. par 200 shots,

Engure that the advance geuge atill shows a
zern peading.

(51 Adrance reliimg

Fun the parap &b 1,300 rp.m. Slacken the
meteriog vabve adjwitment sorew locknun and after
the adjustment scres to abtaio an advanse reading
af 13 ko 23°, Tighten the locknut and recheck the
sdvoace repding,

(6} Firef dellvery chiesk

Without alieting any of the adjustnents check
that the fuel delivery nt 13D rpm iz 62 to
T ¢, por 200 thots, Remove the shuf-off lever
sdjuslment oo,

(7} Adrmee check

Eun the Tud pump at 1300 rpne, Move the
shut-off levet vo the Frlly dlosed position and check
that the advance rading i3 3 to 41°. Fit and e=al
the meatering valvs adfustment sceew zealing czp
with wite god a kad ssal, using acaling plizcs
f2 541,

NOTE.—N for any reaman it I foemd meceasacy
1o tighten ar ulacken the goveenor coatrol cover cap
ks, e settimps mads mt (4 asd (%) will ke db-
torbed and cperativns (43, (5], (&) wod (7) sdonkd e
repeateld

{8) Bock feafage

Set the shutofl [ayer fully wpet and the throttle
amm fofly cloged, Buo the pump af LK T.pm
aod measure the back-lenkage throvgh the gradu-
sted messuring glars, The back-lepkags ahould be
5o 30 e pec 100 shot time owels,

(%) Maximan fruel siling

NOTE.~Tixvegtouat thiy Les] the wldvance gamnges
orost shaw & Zec0 reading.

Run the purop st [0 ¢ pom. with bedh controls
in their folly opeo posiion, wheo the average
defivery Tor 200 shots Itom &l four test injedess
skould be 6941 cc. In ariving el thie Sgurs
compare the delivery from all injectors ko enaue
that the differenics in outpul from aby twa doos
nat exceed -6 .. Befors taking a reading the st
ol In dim msasuping-plaxcan ghoadd be allowed bo
gelile for 15 se=conds aud the meapariog-plasses
should be aflowed to diain for 30 weonds belore
a Fresh teat is made.

To adjust the pump output, stop the teat bench
and ttro the v=pt oil fead cock to the "off position.
Remoeve the cover-phate from the side of the pump
housing 19 provide acceas bo the ioberer of the
pump. Hacken the twe drive plaie securning zorewl
sutficicntdy to pormit covement of (he adjustiog
plates. Turn the putop drive ontil the slegs i the

[ 2%
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(10}

5

{(12)

(L)

£14)

peripherien of the drive plate and the top adjusting
Flate are visible throogh the apertute io the pump
howing, Engage the cnd of maximum fuet adjust-
tmg prabe TBG 656 jn the slof th the top adjusting
plote and tap il {ool wilh a light hammer to
move the plale jn the reguired direction. The
adjuating plate is lurned in the same direction 4
nornial puotp cotation te incresse e thaadimudm
ounput, Mlevernent of the adjusting plote in the
oppemile direction will decyease the maximum out-
put. This oparation must be camied ot wery
carcfully as the amount of movement requised ikl
te very amall. Tighien the drive plale scowing
scrows ta the lorque figure gives in SGENERAL
DATAY using looda 185G 537 and ESG A55 A,
While tighlening the screws the torgque wrench
wwdt ke in line with the spaster (Fig, D25
After inaking this edjustiment ceplace the cover
plate anel imery ouk 1be consplets filling and priming
operation, Be-sbeck the fucl delivery i, of
OECEIALY, rewadjust the pump ootput.
Fuel doffvary

Deorcane the pemp spe=d ta EDD epan. and
check the owiput. The everege delivery for 200
shots should new be aot kes then that oblained
when setting the pump moximom fued outpuc
minus [-3 c.c. When carcyiog out this test use 30
geconds measuriog-plass draiming Lime ond allow
the teed oil to setle for 1% ssGonds before tiking
a rsading,
Cietaff fesd

With the shubolf bever held in the Fully closed
position run the pymp at 200 rp.m. The average
delivecy For 200 chois, with the thretile arm o the
fully open position, should not excecd -B c.o.
Fhrestle operarion

¥With the throtthe erin in the fully clesed position
viacrew the ant-asali eerew oll i is out of contact
with the governar arn and tighteo the locknut.
Bun the purnp at 200 ¢.p.m. with the throtile arm
still Eully closed. The nvermge delivery, with the
shut-nlf lever Eully open, should pot eaceed 1D e
par 20k shots,

Fuel defivery check
With Tath conteols fully opsn ron the fuel pung

et {,#3) t.pom, and rocord the average delivery
pre HED shosts,

fravermor selting

Increase the purp speed to 1,850 cpm. and
st the throtile acm by means of the maziniwm
epeed  adlustment smrew to give 2 maxinoum
averige delivery of 140 ce. par 200 shots, Mo linz

shoubd eaceed [ e Tighten the adjustment
serewr lockout.

{15} Fuel deltvery check

Reduce the pump apecd to [6X rpm. and
re-check the fuel delivery. The averigs delivery
birw should not be [exs than that recorded in
optration {13) minus -4 ¢, per 200 shote.

{16} Tening sediing

This setting [¥ made, eiter all the forcgoing tedls
hava Been completed, with the pump removed
from the power-driven Lest Bench,

I should be noted that unlika the Yo-lioe® el
ihpelion pump, which has a stade fotmmendement
ul imjsction point, the poiot 31 which commence-
ment oocurg in the digiabetor-iype heel iojection
pump varies according 1o 1he fuel requirements of
the enging. The titing of 1be distrbutor-type pamp
ig camricd cut with the pumping plungses set to
deliver maxitalm fue! oo Mo. 1 iojection line aod
with the plunger collers in contact with the carm
Iobez: therolove, &fler all ooeasions of pump over-
haul or adjwteest to the pump oputput it s
imperative that the pump Uming is checked, and
the pump Bange re-tiirked f necemany.
#Ecmove the covorplate feom the side of she
pemp howsng end the Four radial connectioss
from Ihe bydraolic head. Conisect anjector nggele
izaling enxchene [BG 10T A to outlet V' on e
hydrache head by meens of rclief valve timiog
adapler 180 £33 A, The celief valve should be sot
o operamn at 30 atmosphercs. i

Turn the pang drive bub in the normol directioon
of Tetation uatil the tming mark "E' oo the drive
plaie becomes visible theough the apecture in 1be
side of the pumnp howsing. Cpemte the bondle of
ihe teat machine to Bpply & pressure of 3 atmos
pheres te the pump. This will fvree 1he pumpiog
plungers owtwards to tha Timit of thedr travel os
the drive bub is turged. Continue biuching the deive
hwb io the oormel dicection of rotation untid
résiatance i1 eocountered, With the pumgr hald in
thid position mount Bange mark|ng gaegs |6 645,
preset Lo BS%, on the pump quill shatt, Check thot
the Uming mark om the puemp Saoge bes along the
soribing paide on the fAobge marking gavge. If
necessary deleta the old fiming madk and scribe
a new mark by drawidg i scoibiog tool Along the
guide on the Baoge marking gruge.

Discotioeid the pump from the test mechine and
fie \be banjo pipes to the hydeaulic head. Reit the
cover-plate 1o the side of fhe fuel pump bousing
and eral tha zecofing sorews with wice and a lead
el usnp sealing pligts 180r 541

Adtttude seltings
Follow the instructions {1 Secteon Da- L0,

Cd WMINGd M15. ko & &0
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SERVICE TOOLS

13GL0FA. lapetor Maozzle Teting Muchbix

This mechine is esseniial  injector nozles ars to be
tested ¢orrectly or if it is desired to adjust the opening
pressuce. It (s also roquired, when reasucsmbling tha fuel
injection pump, w0 $et the rollarto-redber dimension amd
che timing.

18GIE. Plolanx MNozsle Testlng Adapior

When teating Pintaur nozzbes it g essentaal that a
high reizc of injection i ghtained io determine the
gualkly and form of atomization for both Bhe main and
puniliacy sprays. Thiz ix achicved by [nkerposing test
adaptor 91098, set to openm At XN atmospheres,
bevwemn Lhe nozzle under test and teating mechine
18G1HRA,

JAGIME. Iokcior MNoxxle Reverseflush Adsptor

Aler the injector nozzie hes been scraped intemally
to memowe carkon deposits it shoukd be Bushed clean
with the aid of this adaptor, which fite ooto nozzle-
festiog machine 1HGL0MA. Operation «f the teating
machire will force fust il throogh the norzls spray
holes in a revearse diesction, thus remaving all looss
arhon

1RG0, Fafecint Muzzhe Nul Spanser

A mbust spanner for use with torque wrench 180372
L umscrew and to fighlen the injector nozzbe bo the
correct torque figure,

Al A HCTE BALS. Do oo LETS Lz M
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IBGL004. Clrellp Bllersily

These pleers will remove small Scclipt of both 1he
intertid] and external ivps. The points are detosheble,
and [we differsol sels, complete with instruclions, ars
supplisd with cach pair of pliers.

I8G216, F.I. Punp Outlet Sealing Caps—set of 6

To preventd the inpress of foreign mader oo the
pump gulct and the injector nozzle feed onions when
R 3 FLER

LRCASA, [njoetor MNexxle Dhamientling Fhviaes

The fixture (s desipoed for use either screwed to a
benzh or dumped in 4 vics. 1t holde the injecter nozle
in 8 suitable wocking position duting dismantliog and
reasmmbling,

130487, Enjector Mozzle Cleaning Kii

Thia i3 a case contajning = wiee hrish for removing
carban frowm che ozl and valve, scrapers for cleaning
tle ingernyl passape, and a probiog ol which holds
the sleel wine for cleaniog the auxitiary spray lole in tha
hozzle. Heplacement wircs L3G4ETE ape availalle.

FLEY, O BLOPCH MLE. Doawe 4, 1375
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IBGAA (formecly 15G491). Injector Nogale Remover

Supplled cornplete with adapeors, this loob will remove
the mo: obstinate njector wilhout damage.

8
18G3TL Torque Wrench—3F to 140 I, It, (4 t0 20 kg, m.)

LEGAM. Toryue ¥Wreach—20 1o 100 {b. in (300 to 1200
£ B}

FAGSYY. Torgue Weensh—14 {0 50 1. £t (2 to 7 kg m Wi

Thes= worque wreoches ate for use with standard
aockets and are essential if (he recommended torqus Foy
tie varous bokts, nuts, and Atlings on the fec injestlon
putnp and injectors it nok to be etomeded.

tiGH]. YVentwri and F I Pomp Sealimg Pllers

For we when rasealing (he fuc] injoction pump with
wire eod lead seal after westing and adjusting, Wires and
tead scals are avgilable in packs of 36 undsr Part Mo
SR04,

1805334, DPA Assembly Baxell

EcH in tha [aws of & bench vica, this tool provides
a mounling face to which the injection pump can be
vipidly secured duting dismantling and  assembitog
operations.

O MINGE MLE. Tuue 5. 4410
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[B63H, Asscmbly Box Spasner

Ifsed in conjunction with & forque wreoch when
tighteniog the Feel injscticn fump transfer pump rotor.
Tt fits oves Use transfsr purnp rolor eod enpages one of
1e vane alas,

1RGEST. Drotexthy Cap lor Mechanfcal Drive Shaft
Facifitatea the fitbiyyg of ihe ‘0¥ scel to the distributor

injection putup drive $haft and climioates the possibality

of damage when pashing Lhe s=a] over the shaft splioes.

[EGE3S. Tramfer Precare Adaptor

Fitted into tha fuc| ln[sction purnp hydoaulic heed aftar
remaval of the head locking sorew oot Atted with a venu
valve. A pipe from the prassare gruge, moanied on the
best machine, it coupled 6o the adnpior to comvey fest
oil at tansfer pressuce bo the Fauge,

L
LEGOHE (formerly 1875384}, Actomatic Advance Gauge

fsemied Lo e injection pump alter removing the
srnafl plug from the automatic advunce device sprng cap.
Thiz gaupe, which is graduated in degress, is used whean
teating tha pivrmp 1 measuce the anguier movement of the
CAD rimg.

Dy 33 G4 MIDSA M5, [z 5.
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1806 Prodection Cap far Awlomatc Adrance Plug

For pasting the 'O" rings over the tirepded portions
of tha fusl itpection pump actomatic advancy device cnd
plug and spring cap.

ISGH4L. Amomshdy Drive Plate Spaoser
A apecinl Ong spanner with an jnternal tongus wiick
~ ¥nAges the stol it the perphery of the drive plams. The
drive pluc B hald with this spatiner when sleckeniog
il tightoning the drive plaka scoews during dismaoding
Bl aasembling of the injecHon pump,

L9648, Elalversal Flaoge Mackiog Gange

With this [eol the timing mark scribed o the Fucl
injection. pump Haoge can Be checked and, {F ML sy,
re-markad by patsing & pofiber along tke soribing guide
on [he tool. Prst to uea, the too] must ba gt s S6°,

LB(-632, Rotor Plag Spumer

A ‘Thandled spanner For Unscrowing fhe socket-
beadsd tlug from the end of tha fuel ijection pomp
pumpdty and distribulor rotor.

O MIDHCA M35, Lasue 5, 6470 D 1%
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JPIEGES3AL. Relief ¥alre Timing Adapiori

Connected to high-pressuce outlet union ¥ on the
hydraulic head, this adaptor i used in conjuncton with
testing mathing 130G L0EA, when astling tha feel iojection
pump ralker-to-roler dmetsien aod the ipterpal timing.

1806654, Prolection Cap far Shart-off Spindle

FacllfLatas tha fttiapg of the "0F ring into ite proese in
thee Fue] injction pump shut-off spindle,

186 6554, Drive Plale Screw Torgme Adapwr

Uaed in conjunciion with torque wrench 18G 537 10
tighten the drive plate secucing screws after adjusiment
of the Mud injection pump masimoem fwed outpst during
tasiug.

18CE%G, Madowm Feel Adposting Frobes
A light deift, which engages the slot in the fop adjusting
plare and is apped with & gt hammer {0 move the

adjusting plate in relation Lo the rotsr whan selliog the
injcctinn pumnp mavimum fwel output,

al Ll

Cid ML RILS.
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(BGOSR, OO0 Send Fxiractor

The drive hub ol seal can be axtracred casily with
this too] and withaut any demage being dons o (he
injectivh pump fange.

13G65. Drive Smit Screw Asemhly Toal

This tod fits the apliray jo the drive hub and is wsed
Lo bold the dove bub while the drive shefl screw s beiug
tiphtened o slackened

LEG860. Dl Seal lnspection Plug

A feansparsot plug which, when fited into the dhve
huk ml s¢al, is used o inspect the eren of contact Belween
tha oil s and the drive huh,

15G661. Locating Pis

18G462. Plala

‘The lecating pin and plets are used bogether 1o Jocale
Lhe gevernor weight ratainer while the goveroor weights,
thriist washer, and thrust sleeve are assembled

O MLIGE M15, Dmue 1, 50530 Be 37
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LBGHE Ol Scal Galde

A tonl which enatles the dove b ol s2nd 1o be Biied
correctly and without damape.

1hGiiGd, Torgue: Adaplor

The bass of ool FRSESYS is bored 5o Lhat this ool
passes through 1 Lo engage the drive shaft serew when
dismantling anel reasiembling.

[ECE4YS. Prolection Cap for Throdtle and Shat-off Shafls

To cnabke the 0 seads 1o be Alted (o the thoetile gnd
shut-off shoft whdthout damage,

EBGHT. Shot-off Eever Adjester
Used when Lesting the injection pump an described in
Sedtion a9,

186698, Tajection Thwdng Gauge

An essential tood for checking and sstting the injection
liming pointer on the injection pump drive hub. Ttz full
uze i deacsibed in Saction Da,7T.

D16

o MG M5

Inaue 1.
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E THE CLUTCH

Section E.1

DESCRIFTION OF THE CLUTCH

The dutch in of the single-dry-plate type conasting
of a driven plale ascemiply, & caver azembly, and o ball
cefeade beaaring, Funddmeantably the <lutches ftted to the
petrol and diesel models are identikcsl, only differing
dimenaically.

This is of the Aexibfe-centre type in which che splined
heb i3 indirectiy attached to a disc which teansenits the
power and over-run through 2 number of ¢oll spriogs
beld in poaitéon by retaining wirvs. Twe Midion Loops
art riveted (o the disg.

The sover assetibly consists of a pressed-stesl cover
and a eaftirod pressers plak loaded by thrust spongs.
Blovnted on (he pressure plate ars three release kvers
which piwat on flealing pios mtained by cyebalta,
Adjustient puls s srewed onio the cysbolts and
eacured by staking, Slruts are inierpossd between the
lugs on the pressure plate aod the outer eode of the
ralmase bvery, Anti-ratthe springs toed the releass levers,
ardl retaiger springs connect the release lever plate,

The relsase ball bearing i pressed oul of the with-
drawal housing, which is Lsated by the aperating forks
ard the Fork retaioing spring.

Az the cluteh s hydraulically oparated no sadjustioent
i5 need=d to the clutch padat.

The clutch is operated from & moasier cylinder by mieans
of & swspeaded podul, A slave cylinder mounted on the
side of the gmithox 5 coupled to the clutch oparating
shalk,

Wlien premsune 1o Lhe clutch pedal is applied the piston
of the master cylinder displaces the Buid in the cylinder
and via 3 plpe-line, in furn, moves the piston of the alave
cyinder, pishing agilial Lhe kever of the clutch shaft

Sectlon E.Z

REMOVING AND REFLACTNG TIHE MASTER
CYLINDER

The masler cylinder consiata of an alloy body with &
k . (L1587 mm.} diameter polished finich bore, &nd
{eseTvoir with cap. The inner assembly js mede up of
the push-red, dithed wesher, circlip, plupger, plunger
acai, apring thimbde, plunger relurn spring, valve spacer,
spring washer, valve stem, amd valve sal. The open e0d
of Une ¢¥lindsr is protecied by 8 rubber dust cover.

To remave the master cylinder procsed as follows.

Unhcrsk the clutch pedal pull-off spring.

Unela the pressore pipe at i union on the master
vylinder.

Bemove the 10 outs aod kolts whicl sscure the cylinders
houwsing to the bulkhesd sad Jifk the bousing cut of the
vehicle,

Slide the cover-plate off the cylibder housing.

Femove the clavis pin froo the push-red yoke.

Unda the aut and tap out the pedal pivol pin.

Separate the housing from the cylinder by removing
the twa baolts from the meounting Hanpe.

Refitling 3 & reversal of the removal proceduce, bt
car sthowld be taken 1o Gt the pedal pivot pin tote the
uppar hade i Lhe ¢vlinder housing,

The elvich svilerm mus! be bled 16 deerbed o
Section E4

Section E.3

BISMANTLING AMD BEASSEMBLING THE
MASTER CYLINDER

Kemiove the GUer cap and drain out the Auid. Pull back
the rubber dust cover and remove the cirdip with a
pair of Jlong-nosed pliers. The push-rod aod dished

Frg, E
Cumporents of the aster Cylinder and reservory

1. Filler cap. 6. Wales EpacEt. 149, Iished washeor.
W rgher. 1. Eswro apring. 1., Cudlip.

Y Miwer cvhnda. . Thimbla 12, Fork.

A, WAl e 49, Phuger, 11, Duott i,

3. Spring wesher,
E?

Gid MR M. Tomed  dB039S
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washer can Them be removed, When ihe puzh-rod hag
been remoied the plupger with cesl attached will be
expold; emove (he plunger amsembly complete. The
waaembly can be seporated oy lifting the (himble leaf
aver tha shouldered end of the pluoger. Dhepresz the
plungtr eetoro cpring, aflowing Lhe valve steo to Alide
through the dongated haole of the thimble, thus relenting
the femsion on te Jpting. Bemove the thimble, spting,
aod valve complets, Dictach the valve spacer, 1aking cars
of the spacer ipring washer which is locied under the
valve head, Kemove the seals from the valve head and
plunper,

Examure all pariy, espacially the seals, [pr wenr or
dlstewtion and raplzce the pow parts whera neceasary,

Replace the valve seal so that the faf side iy cocractly
seated on the valve head. The spring washer shoubd then
be toczted with the dome dde apalnst the woder side of
Uhe valve head and held io position by the valve spacer,
the bege of which face towards the valve sel, Replacs 1he
Plunger return spring ceotrally on the spacer, insert the
thimbde inlo the spring, and depress until Lthe vaive stem
cogages threugh ihe cloogated hole of che thimbls,
making qure that the stem s corractly located in Lhe
eolee of tbe (himhle, Check that the spring 13 still czotml
oo the apacer, Refll # dew plunger sesl nn the plunger
wilh the flaf of the ssal seated apainst the face of the
Muonger. Refit the plunger eod seal, using o oew segf if
nesesiacy. Iosert the rediesd end of the plungsr g 1he
thimbl untii the thimbls kAl sngapes under tha slhoulder
af the plunger. Press home the thimble leaf,

Smear vhe assembly well with, the recommended brake
Huid, and insert the aseembly iolo the bom of e
cytinder valve, end Lk, eazing the plunger scal Lips jo
the bore. Replace the push-rod, with the dished side of
the washer undec the spherical bead, fnte the oflinder,
Followed by the circlip, which engages iolo the Braowe
machined jg the cylinder body.

Kaplaca the rubber dust cover,

Section E.4

MSMANTLING AND REASSEMELING TIIE
SLAYE CYLINDER

The slave cylinder i3 of ammple consieuction, con-

! 2 3 4

7

L A AT T F ;JW

I8 A
Fig. E2
Diagrammatie secthonr of the master cplinder
1, Walve abam 3. Thimhle
1. Thimble =, 4, Plunger,

Gl MI0EE M1S. Toued Tiks

|

;

=Y,

o 14 L.
Fig. £3
Further seclion of e mueiar oyfifer
1, Wi, 2 Valre st 3. Yolve spacer,

pisting of an alloy body, piston with seal, sprioe, bleed
screw, arel ball, the open end of (he cylinder being
protectet by g rubber dust cover. The cylinder {3 mavmged
oo the ide af the gearbox and hald i position by set
pins.

Remove the rubber dust cap from the blesd nipple,
aliach @ blced tube, opem the bleed scew thuee-guartcny
of & Lorn, eod pump the clutch pedal until el the fuid
bag bewn drmined into & clean conteimer. Unscrw the
pressure pipe uniow &t the cylinder abd remove the
cylinder securing bolls. The alave cylindsr o oow be
rarmeved,

Bemove the pubber cover und blow cat the phton end
#eul, The spring can Alts be removed. Examioe Al parts,
especially the aeal, and rémew if worn or demeped.

Fiacs {he seal into the sterm of Lha piston, wilh the beck
of the wal Lgainst the piston, replacy the sprigs with (he
gmal| epd o the sterm, emear wall wabh the recatamended
Auid, and inssrt into the cylinder. Replace the rubber
tlust ¢over and mount the cyllader in position o Lhe side
ol the gearbox. Secyze the cylioder with the bobts wid
sirew in the pipe wilon, Conoecl up the Lnkage.

Section E.5

BLEEMNG THE CLUTCH SYSTEM

@Remove the bleed pooew dust cap At the slwve eylinder,
open the bleed srew approxdmately three-quanters of a
turm, and attach & rube, immersing the open =0d into
a clean receplacle contaiving & soal amoubt of brake
fluid. Fill the moster cylinder meservoic with Custrolf
Girliag Brake Floid Crimson (§f this fluid is not available
ant aliermative Auid conformiug 1o Specification 3.4.B,
JLE3 sheuld be gsed) and by usiog slow, Tubl strokes,
pump the lutch pedal unkil the Buid enterdng the coo-
teiaee s free from aic bubbies Onoa down steoke of the
pedal screwr up e blead fcrew, cemove the blesd fubs,
uod ceplace the dust cap. i

E3
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THE CLUTCH COMPONENTS

Drearp low
Chuich cover.

Relmm lever.
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Section E 6
REMOVING AND REFEACING THE CLUTCH

To part pocess to the clulch it ia first pecedsary to
remava the gearbox lrom the eogine. This necedsitates
the reaniivi| of the enpine apd geacbon from tha chasis,
or the semoval of the enpine Blone dceording 1o circum.
#tances, Both pethods are described in Section A,

Stacken the cluich cover pecuring vorews & tum et &
time by disponal selection until the spring pressure i
reficved. Then remove the screws catnpletely and Lift the
dulch assembly awsy from tha Aywhesl, Finafly, remave
the driven plate assembly.

NOTE—The relewsn lovers are porrectly set gw
iscmhdy. Interfereuco wilk this, walest wew pares kave fn
b Rited, will throw the prossare plate ont, cousng fadder,

Flace the driven plate on the flywhed with D bl ger
chamlcred aplined end of the driven plate hub towards
The gearbox. The driven plaie should be contralized by
using B LW which Nto the splined bore of Lhe driven
plate hub and the pilet bearng of the Bywheel,

The clulch cover astembly can now be secored to the
Aywheel by meany of the holding sorws, Lghteniog (hen
A lum Bl 3 fime by dingonal seléction. Them arg {wo
dowels in the Dywheel 19 lowale o the dubch cover,
Bemove the clutch centralizer after thase screws arc Fully
tighlepal,

Section E.7

DEMANTLING, ASSEMBLING, AND
GAUGING THE CLUTCH
By using Service togd [BGYA the clukch ean be quickfy

disment/e), reassembled, and adjusesd to 2 high degres
ol Bccuracy.

GAMUNGA MLE, Tagpn 2 43995

Fp EA
Church arpmbly ool

Hright fingee.
Disanee peee,
Centre pillar,
Chaich cover,
Exebsilt,
Erabeale bovkonir.
FTREsur iDeing
Secing wather.
. Proddeine plabE
0. 5 bk

EL. Erieam ke,
[E B pitiE

dreter shows M ol el Dool
arfuaffr mrpchanioe i wee

LI N

The teol comprases the following perts: base plare,
centee pitlar, spacing wishers, distance picoss, height
Anget, actuating mechanipm, sef streews, speed brace, aod
metal bon, Ax this tosd & universl, 1 chat indicating
the particular parts to ba used for parlicular ypes of
chrtch will be found oo the inside of the Iid of the bex.

With & % in. dutch, sclecl three spacing woshers (eode
3) and pdace them over the code kellar "D gn the base
plata,

With a {0 in, clulch, sefect three cpacing washers [oode
3} and place them ower the code etier *E* on (he base
plate (aee Fig. E.4).

Mow place the chitch on the three $pring washers o
that the Boles io the cover coincida with the fapped holes
in the plate, ioecrt the set serews provided, and Lightso
them, & liltke at & Hme, by disgooal selection wnidl ihe
cover |8 Gomly attached to (he bas plate ot sll possible
poiiity. This iz mosgt imponiant il e best resulls are o
ba achieved.

Mark the cover, pressure plate lugs, end relasse kavem
with & centre.prtich §o that the pans can ba reppsembled
i their relatlve positioos in order to mattain the baluonce
of the cluteh.

Defach the relspss levet plate from the retainiog
springx aod remove the Lhme cychokt nuts or adjusting
nuts.

Showly release the prossure on (e springs, unscrewtog
by dmgonal selection the sl screws soouring the cover
to the bese plate. The clutch can then be Lifted 1o sxpose
all compitients for inepection,

The rzleace Ievers, mysbaojls, struls, and aprings should
be cxamined for wear aod distorbon. Repew these parts
if neceasacy, boaning in mind thet the shoust springs
must ewily be repewed in e,

£.5



E THE CLETCH

Clean all parts and Iubticate the Tracing surfaces of
the levers, sysholia, ste, sparingly with pregse,

Place the presaues plats over che thres spacing washeos
on the base plats (13} with the thrust springs {7) in
posilicn on the présaurs plate (3 (see Fig E.4).

Assemble the releass lever, eysbolt, and pin, Rolding
the theeaded snd of the eyebolt and the innse £nd of e
Ievor 83 closa topechar as poscible. With [Be other hand
insert the rwt in dhe slota on (he presuro plale log
sufficieatly 1o allow the plors =od of the syebol to be
insected inko the hele in the presun: plate.

Move the strut opwards into the skot o the pressure
plate lug and over the ridps on the shact end of the lewer
and drog it iobo the proove formad in e Jatter. Fit 1the
ather two kevera [n s similer mannsr,

Place the: caver (d} over the asambbed paets, sngurlog
thal the anti-ratthe aprings are in positéon aod that the
tops of tha Bhrwst springs (7)) are diractly ucklar L saaia
in the cover. In addition, tha machined portiens af the
pressurs Hate lups muat be dirsctly weder e alots in
the cover through which they have to pass.

Compiesa the preasure spriogs by screwiog down the
cower [4) to the baes plate (12] by uwsing tha cpecial sek
screw (10} placeat through each hole in the cover, Tighten
the seréws, g Ltk af & time, by dizgonal sclection to
prevent distoctisn Lo ihe cover, The eysbolts {53 and
presmgre plake Tugs moust be gpuided throogh the boles
i the cover at L fame Lions,

Screny the nuts [8) {Fig. E4) into the excholts and
prooced as follows,

Sorow the cootre: pillar (3) int doe hawa plata epd slip
the distance picss (2)—coda T for 9 in. clutch and B Toe
1¢4io. clutch—over the pillar, followed by the can-shaped
height Goger {1}, Adjuat the height of the release Eevers
by screwing of uoscrewing the cysbolt nots until the
beight finger, when rotated, juat cootects tha higheat
fwigk on 1he vip of the releass levara (113,

Fidl

Replate the Feight fnger and pillar by (e clutch
actuating nwechanism [see Insat, Fig. F.4) and actuate the
cluteh several times by operating the haadle, This will
enabe the parts to settke down an theit khilfsdges. Res
place the height finger and distance piecs and readjust the
height of the misase [evers. Finalby, repeat the procedure
to make quita aweg the releace [#vers are acating propetly,
and gaages agakn,

Secura [he evebolt tits (0] and 0t the release leser
plate o the tips of the releass lever (L1, then seucs by
meana of the these retaining sprngs.

Refzase the sct acrews (10, a Jittle st & time, by
disgonal selection, and remave the chikch essembly from
the base plate

Section E.R

REFACING THE CLUTCH DRIVEM FLATE

If 8 now complela clulch driven plate is sob eveilable
new linings may be fitted to the ofd driven plats in the
following manosr. Each rivet should be remowed by
using a % ino. diemetsr dreill. The rivets should mot ba
punched ook

Rivet one new [eCng in position, then, f the correct
tool 15 oot availables, uss & Blunt-coded centre-punct to
toll ihe civek shanks securcly apainat the plate,

The sxovd Facing shoold then be rvetsd on the
oppeenls fide of the plale with the cleammcs hales over
the heads already Forpned in fitting the G Tacing,

The plate hould thom e @ounted o & mafde
Detwesn contres and chesked for ‘con-ont” B9 near the
cdgt As pasaible; i the sreor i3 foen than D15 o
(3% mum, ) press over the high-spots aptil it ja brws wikbin
this figure.

It is impactant to keep rictpen Faciogs Mes ffom oil
Gf EICABE

Od MK M15 T L. H795



THE CLUTCH

SERVICE TOOLS

PEGRTA. Clutch Apsewtly Gaoging Fhiors

With the use of thin tool & clulch pasembly can be
quicily dinmantled, rebuilt, and fnally adjusted with a
high degres of accuracy. This i% & universal tool For
clutch attemblies from &f to 11 in. {156 to 279 mm)
didmeter.

1BGESL, Chich Crotrallzer

Thiz tosol 15 exenlial when bottivg the dulch cover
asgembly to the fywheel ba centraliza the dnven plete
[t cogwea that when fithing Lhe goarbox (o the engine
the fist motica shalt passes casily throwgh the chtch
driven plate hub and locatss in the spigot beatipg in the
end of the crankshafi.

MIOJTA RIS, Wtue 2 48999
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THE MAIN AND TRANSFER

Muain gearbox
Dismantling and raazasmbling
Removing and replacing
@ b0Ioditicd aynchromizer asaembliss
Tineler gorbox
Dismnantling snd reassembling

Sarvion tols ..
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F THE MAIN AND TRANSFER GEARBOXES

Section F.1

REMOYENG AMD REPEACING THE
MAIN CEARDOX

The mam gearbox aod transfer gearbox can only be
taken ¢ the engine after they have been remaved e
the chissis complels with the eogioe. Remaval procedy e
ia given under Section A, Bemove the tragaler gearbox
C(com the main meecbar, a8 detailed wadey Section Fd
before atloppting 0 diamende de o gescbox. The
mat gearbon el i cemoved lrom the engine by taking
oul {he bulls feom e bell housing Range, when the box
cain be drwn off. The Hywhesl hovsing stays io positinn
on the tnpanes,

Fig Fi

A pensral view thowmng the tefeciors amd forks b the
box

~ection F.2

HEMANTLING AND REASSEMEBLING THE
MAIN GEARBOX

Drain the ol from the box end piace fhe gaams in
taesirl,

Remove the cotter pin Fron the clutel vpaating am
ard take out ihe o st pans which escure the operating
cylinder 10 the side of the bell housing. Remove the
operafing arm and oylinder complete.

[Hsengege the mlease bearing dpring and pemoss the
boaring with ita housiig,

Rebease the cobier @n nitts and tap the cotters out of
s withdeawal Fork. Push the fork pivot shafi out of dwe
bell houeimg and collect the fock and spring.

Within the el housing remove the seven outs oo
styds which secure the gearbox Mmoot cover. Remove (e
wavey amd paper joint washer, Any shims Atied to oonerol
Grst motion shaft ead-fopt st be cemoved,

£.1

Figp F.2

Showing the mmprll ieterlprk pfueger for the sovtined
selertar rod

Take syl Lhe <=t g which secure the selectors and
Earks b bhe Toude, Melrpeve the star wachers Aisd below
the aat pin hegds. Pull L selector rods rearwards gut of
the box and eofledd che seloctars and forks. Remove the
sclcctor Balls if atill in poastion.

Femove Lhe smell intcrock plunger ftom the central
selector rod. The larps plungere for the otber two rods
will stay in position and con be removed by tiltng the
bow

Remove the laygear shaft by tapping it out of the box
Trom front to cear,

Tup the reverse pear shaft rearvrds owl of the bos
amd retriewe the key. The reverse geac will now lig i Lhe
boltom of the box.

Remove Lhe meinshall marwards oot of the bua and
Tetrve 1he everse grar from the bottom of the bok,

Uaing a suitable soft doift, cemovws e Orst Srotion
shafl furward from the box complels with its eacinge.

Fig. FA
Femovimg the reverse gror shaf
G4 M ONF k{13, Tasue 3. 42ER



THE MATN ANMND TRANSFER GEARBOXES F

Fig. Fd
Remuving the firsy amation shaft

Bemove the layoears Toom the bottom of the Bux and
reirieve the thoest washecs,

Beaurs the mainshalt Io 3 viee, ueing lead jave, Slide
the thitd 30d top syochroniged slesve off the matnashall,
togetber with the third spead symchronizer ring.

I'press the third spood Jocking ring plunger and
pofate Lhe locking ring until it ig (ree 4o be drewn off e
ahaft.

Pemove the spring and plusiger uod draw the third
gear off the shaft,

Femovwe Lhe chitd gear necsdle rallems From the shuft,

Rverse the position of the aheft [ the vice god remove
the tmainshaft eanog, using & suitable extracior.

Slade the ficst wear aod symchrowizer amsembly off the
shaft, Gallowed by the second gear synehronizing ring.

Mepress Lhe plunger secaring e lucking key and slide
tite Kew uilf che shuft

Ao depress the planger, rodale the second gear
lixking rimg, amd rotate the ribg wnbl it is free to be
drawn off 1he shait.

Remove 1he plunger and zpting and LRt out the two
halves of the thousk ring, Lilt off tbe sccond gear,

Reomove the neadls roblers from the ahaft.

While reassemsbling Lhe gearhox parts |ubticile with
it o the recomnmended pearbox oils. New oil seals
shotld be paturated with chgine ol and s few opots
applied to the gear change lever pivot ball at ils coplact
point with the sphecical sezl in the pearbox top cuver,
These lubareation imstruclions ars jmiporiatn (o avoid
posnible damage when the ropssernbbed pearbox is Grst
wperiled.

#Mount ithe mainghalt seclically in & vice will the eay
el Lppermos],

Lising grease, posikicn the aeedls rollees I'or the sscend
gear 60 Lthal they rest o Lhe shaft Banpe. Slids the secomd
gear inbd position aver the rollers,

The thrust rng, which i3 in two Lalves, must new be
positicned on top of (he nesdle ealtzrs.

MOTE ~Thy tags oo the throst ring locate it pecessss

oo the onder zide of the [ocking ring, tke Filidg of whick in
described next.

Position the spring plunger in the hole in the shaft and
slide the locking ning [retessés [adiang) onto the chaft,
Usc & suitable tool be depresa the plunger whilst 1he cng
pasess ower it Engwres that the taga on the thrust dng
bnate in Uhe recesses of tha locking ring. Rotate the
tocking ring a small umount 10 kllew the plupger bo
locate inta a praove in the ciog.

The Tocking key must now be fitted between the shalt
and Incking ring. s g suitable tool to depress the
plunges whilst the key ia ghid ina pasition. Ensure that
the plutgee, when eelensed, passes throvgh the hols io
the key,

Peverse the position of tha shelt it e vica,

Licing grease, position the nesdle oollens Tor the Lhicd
gear and elide the gear ioto position.

Fit the third gear spring and plunper and slide the
locking ring ivto position, using a soiteble tocl to depres
L plunger. Rotats e locking riog fa Jock it in positian,

Take the shaft as now assembled out of the vice and
reversa ita position, FiL the synchronizer mog and shide
flse Rest gear and syvchronizer as an asseobly oolo the
shalt. The syncheonizer will only fit in one posilin
hecausa one spline s cut back fo allow it 1o Lt over the
lxcking key.

Remove the shaft from the vice and Ot tbe thinl and
top ayvochronizer ring onto the shafl,

NOTE.—The foarth speed synchrouizicg rimt i bedt
positiowed 9o the Erst moticn shefl I (b box dring
reassembly, a5 detalled o the oest R4

Position the laygear in the bortom of the hox with the
thruat washers held in position with grease, Support the
thrust washers and laygear with s pilet shaft.

NOTE.—Four thickmeases of (hrord washers ave avuil-
aHe apd they shookd be wed so (het 903 to (M o
{0762 to -1036 mm.) end-play is prescut at the biygear.

Fig F.5
Remaving the maineT miwemily

F



THE MAIN GEARBCX IMNTERNAL COMPONENTS




TOM M MK LA
‘it Joudg 9L

TR RO 5L

R TOp WL

eI LTE

'l fde sEPE)

TR nop

a[oy ud ey —INd

"Ml pMTLH UT

-ahmpl ypotoaiy

ks yormagy

ALl R

o

"B jon TS

"0 b ] POR JEOS— KRR
] —[K TAD§

QT TETI, [ NI o)

g = TET e HL LT
pels yii Pine pUE—PA X0
Tty Wy PO oL~ M s
"pRARIE Uy G DIE—NI0) MHIE (UL
“Paede pUT PUR H[—POT B0 T
Poadd poy e 1 p—sil] di0eag gy
Taads pay pue ]Iy IOOASE W

umjos Doy o ng—ing  'of
el rRFag oy

¥ r 3 drn EugeFrF

-poads ot pos HE—ang JomaE  Eo
ool Burpie poade 191 (0
U MIKE 0
iyr Ao 20 6
Hmneq aniey Cf

Jaynoy TOTEH] GTIECY  CLF
“gne Py S

Ton RO 5P

o
ol g FgphE

Tow| NEDAT 10 TR TR
aeply qiy PR [
“paltomyd e e i
et epd BT 60

ek padl LT Qe
ENI0H ML ol paads g1y Ag
‘oepe Somper]  gg
Iy s BAOOL C0R
-athmpd 10 TARE M
“Hl 0] MO, EC

orl podty pOT 14

‘ElaT sqpacar unll paagde pof CTE
e mutnll B (g

"JMIRS PPGGE R LSHOU P GT
e Y P ED

s Lk Lk S BT
R w

TR K TP 0
o M OmE i
Auuesg o w7
Auriwag sop Juu ML L
g I LT
"y uaHol T T[T
“UwyE oy Bl O
TroyF by AW G

- aed maay Qi
g meall At L]
s o1 ST LT LTI |
g Y |

e {07 PR vl
THL0D WP YPMERT f]
"L JATH Fpaa ymEieT g
] B ST
‘[1oag] sAprees yeele gy

amETT

Mftte i oY
o Mk L
THW AL A S

Pk Fd WS G
|l P dog
‘i Ammrede gy
Ed g T

purres e |
PO o

SINANGINOD TYNETALMNT XOTAvYaDS NIYI AHL OL LA

F.5



SININOJANOD TYNALLXA X0da¥YID NIVIN JHL

Blade Ld bl

F.G



SET LT
“thd ¥|dg

“RFTn il A

‘uld 1Ay

Usiptas Bopde

U IE R o

"pea-End BpomAD
1apaqp Tmieswds gompy
"HHTA FoTiEemm]

-mo md mae

Qs Fods

“mud By

~Hana| BpelE-EEOE AT
“Baresq - N

- Imrraie WATIYT
TG

'Lk
"
1)
‘¥
Ik
Ik
‘¢
)y
‘B
'L
ng
“Bf
ha?
“EL
"E

L)

TG 04 oAy

“Hupminy |[FEHpiw QAT
g oA s -
ey Aoude -

'od D

S | STIpYI I
"yl AN bk S I
“Am3 ForurEdy

TP — T 1RO L

Sy — e - 00 T

TAHO— 1340y T

ey -
Apudg -

azioy nm -
“1asa poacks s

worrahLarag

LU
™

- B, Fouets

AR B

‘it YEEE

TR e Pk HPTRLY
‘v LrE

“mqren $H1A0G

LT

oL p

Bl
'H
"1
Tl
i1
0l
'

b

‘aoibe dAAC 'L

“I3A0e G

T ]y
Laed sy

GET IR

EDd WG -

wrmdtakag

SININGANOD TYNEALYNE XOTIVAD NIVIN JHL O A%

o
k
F
i
T

1
L)

£l



F THE WMAIN AND TRAMNSFER GEARBOXES

[ositiom dhe reverse gear in the botrom of e bog—
the shalt is fited later.

With i1s Legring i positign o the shat, dalt the first
wiodia v shall inte pasitron in Lhe box,

Using gregse, pluce the naedieroller bearings atound
Lhe frant ¢nd of she meinshalt. Temporanly scoure Lhe
rolbees with wire ar an elastic band. [nsect the mainshafi
through the opening in the rear of the bok. Genlly
positich the ferward erd of the slal il 1he licsl motioe
shall, taking core ot o displase the nesdls rellers.
Before pushing the mainskafl fully home remove the wine
or clastic band from round the rollees.

Carefully drift the rear bearing housing into pasition,
ennsUcing that i remgins aquare @il the rear Tase af the
pEarboz.

Drrive Lha car hearing oot the shall sl jato the
bearimg housing wntif 1he bearcng cieclipp s flush e
|he housing recess,

Fit the rewerse shall and itz key. Tap 1he slald Multy
hime and ensuce chad s key Iecanes propetly thm Lhe
secesa for it in the rear face of the gearbaos.

Turn the geartnx upside-down znd drift o che layshabt
tcom Ehe feant of 1the box. The cutaway an the Mrenl end
of the leyshalt must be lined wp o allow the front corer
b seal propecly.

Position Whe first and second spesd fark in the roa with
the heg (3oing forward and fit the red through the Fark,
Fit the sekxtor oo the rod, Do not at thie stage fnadiy
cire 1he [ock or szlecter,

Fig. Fo
Deprexping  the third gear Iocking ring  plunger
Fa

Fig F3
Remaving rhe firny pear and Spmckronlzer asmemidy

Fit che Lavee oizrlock plungsr thooogh the <znime hole
it ihe forward snd of (he bac so that o takes up &
position etween the carure and right band heles,

Positioa the third and fourth speed fock it the box
with the lug facing rearward and insect the rod through
the cenire hole in the rear part of the box and fhrough
the fork. Fit the salector on the rod belore pushing the
rad Bully home. Fit the small inleclock plutiger il 1he
hode in the rod. Da oot Koslly ssoure the Pork or selector,

Fit the second farpe interlock plungese in the same
mannsr 85 (he first. [0 this cass, bhowever, the plunged
takcs wp jls pogition between third sod foudh aod
reverse rod hales at the front of the pearbox,

Pagitian the revarse fork in the boa aod insect e ook,
When the md hat passed theewgh the fork positico Lhe
selector and push the rod Tully home,

Secure Lhe selectors and focks with (heir taper set pins.
Enpure that the sermaled washers dre in podibion and that
the Jock nuts ara Light.

Fit tha hlanking plug inta the interlock plun gec drilliog,

Fit the pearbon front cover, using & new joink washer il
NECESSATY.

MNOTE—HBcfit the sames sumber of sliions a3 fouod oo
disaniting the caver so that the frst mation shaft bearing
i nipped i its bowsing,

Fush the withdmwul fork pivot shalt wto che bell
howsing. Porition the spring und withdrawal Tork mod
socupe ba the shalt with 1 two coller pins and noks.

Shde che wilhdrawal bearing and housing cut of the
spigot which is formed oo Lhe genchox [ront cover.



THE MAIN AND TRANSFER GEARBOXES F

NOTE~The wilhdroral bewriog booping must be
packed with recommended prease before it iv did o
pucakt [,

Finally, pesticson the free cads of the withdeewal ferk
spring i the tronnlon grooves of the housing.

Install the selector rod balls and springs. The Lop cover
and gear change lever ia ftted a3 an assembly after the
transfer senrbox, main gearbox, and engine have besn
refitied to the chassis. Reflll the madt geacknx with re-
rommended oif—capadly 4 pints [2.27 Lileesk

Flp. F.8
Fliting tha recond pear

Section F.A

DISMANTLANG AND REASSEMBLING THE
TRANSFER GEAREOX

The transfer gearbox mownted on the rear face of Lhe
main pearbor provides e oplion of & direct dove to the
rear axle ooly foc highway work or o low-ratio 202 0 1 or
direct high ratio \o both fment and Tear whesls Far cross-
countiy conditiona.

Tha travsfer gearkboy can only ke dismantled wheh e

cogite and main gearboa assemblies have been remosed
Feom the vehice as described in Section A. To dismantc

Ihe tranafer geathoy procesd a5 [ollows:
Remove the cngine and main peacbea with transfer
gearbax froam the wehicle (soe Section A 3

NOTE, —The tvangfar geprhay shaniit b removed foin
the maly gearkiX & m unit.

"E. 2. A

Fig. FO
Fittirg the secand gear focKing ring key

Dmin the oil fcom the transfer pearbox by unscrewing
the drain plug and removing the dipstick.

If she vehicle iz mol ftwed with o puwer Luke-oll iU will
Be fevessary to ramove the six nuts secunng Lhe cover-
plale in posticn, Lift off the coverplale.

Llsz g suitable tool to hold the Eront wheel drive flange.
To emave he Aange undo 1he securing md alier knock-
iog beck the lock vrasher. Betrieve Lhe lovk washer,

Fig. F1I
FPositioning e lapgear, Merest wdihers, ol reverse

sear

F3
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F THE MAIN AND TRANSFER GEARBOXES

Fig. FIL

FiriHg she mezruhaft with the spipes moedle rolters
termpararily fiedd by a mbber band

Remave e four mts and spring washees which secuce
the Iront wheel deive shaft o ssil honsing. Femoave e
howsing.

Remave the tamder gearboa cowver by 12kdsing the
cight nuta and holls and the four buts on studs which
secure it Separale the cowee ol by gently tapping the
expased end of the lrord wheet drive shaft with o eoft
hammer. The cover cin now be pulled away [rom the
trangler gearbos case complate with rear and [tont drive
shalts. The sclector fecks and coupling sleeves also come
awey witl the cover. Carafully remeove the joint washer.
The laygeers ogsiher with the front dnve coupliog, hub
and cngagenent Fark may remain in posidion in the case.

Remove the caver-plate for the fromt wheel dnve shalt
from Lhe transfor peotbox cover. Uodo the nul thus
£ posed alter knocking back 1he lock wasler.

P om me o — ——— i —

g, P12
Prifng the maimahaf? redr beaing it g8 Aowsing

Fll

Fig. F.13
The voars orrentiled, shoming the ceverss gt Kep-

wup

Llting a4 3 [t dralt, deive the shaft out of the cover From
the cover-flile side. Tha hearing will remain in the cowver,
Retrigve tlee thiust washer and pear. TF necessucy the
hearing can be drifted oo of the cover.

Release the pressure on the selector eod ball and spring
by unscrewing the sorewr plug. The selecior Fork ascem My
can now be pulled out of the cover

Remave Ut rear drive Bangs frem ils halt by undoing
the securing owt. Lse a sullable boab to hold the flaoge
whilat the nul is being meleasech, Refrwve L lock washaer,

Afier 1he reac deive shaf flange 1s pemaved the oil seat
howsing euo be 12ken ofl the covey by sxteacting the four
SeCUring S5 pins.

Eemove |he speetdometer drive gemr aind housing frorm
1he cover,

Dirive oo the rent drive geae shafl sssemily from ihe
cover, The From bearing will remain in pesidien on the

Fig. F14

The fiest and reverse rod with fork and selector
positioned b ros tighrened dowa



THE MAIN AND TRANSFER GEARBOXES F

shafl Bl the reer bearing will slay in position in the
cover ahid can be drifted out,

The tear drive gear shaft cun be dismantled by gatily
humping the 1hreaded end of the shalt on 3 Mok ol wood
o |mad 1o fisplace 1he dislancs pisces, spesdometer pear,
bearing, thrust washer. gear and, on later models. twe
neadle thnust races with thrust washers. Molice the ordee
ol assembly,

Knock back the Iock wishet and remove the nul from
the gearbos mainshalt, To prevent the gracbea mainshait
rotating 6 is necessary o use a suitable wredge of wood
or rubber betweaen the teath of the mainshalt gear zod
laypgear.

Extract the laygear and two thrust washers teegetlies
with tha front deive caupling, huby, aid o0 ghgsment fork
Mrat the cape 11 neot direndy pemioved,

Use & suitable tool 1o pull the goar off the gearkoa
mannahalt,

Fig. F.13

Rody, sefeciors, gmd furks i pusiiion with the soi pins
Hrhered

Eemowe the casiop from the pesrbox rear face by
releasing Lthe twi set pins amd one nut ea 8 stod (rpm
inside the case. The lock washers must be meleagad
mclarehand, The Gve auts round the mounting Bange
shotld aow be removed and the cass taken off its meount-
Ing studs.

Remove e lavshaft by pushing i ont of G 29
towards the fronl fae, This will displuce the retatniog
key lfom its housing in the case, after which it can be
removed from the shaft.

TF pecassary, the oab s28] For e penrbon ainshalt can
now be removed from its bousing in the tcaosfer gearbox
cazt and 3 replacement Gtted.

All bearogs and geacs ahould be [ebsicated on
sy and not fited dry,

Il & new oil seal ja Lo be Gtted genthy doift it ioto posi-
O MLOMTS h{1F, Lo 2, 60539

Fig. F.16
Prifilng oot the eransfer peorbox recr drive shoft

tion, using & suitable tool. The seal is Kited wikk: the I
tawards the front face of the tcansfer cass, and ks final
pasition ahoukd be in cepister with the cham fered incemal
cdpe of the housing,

Position the paper joint washer on the rear face of the
gearbox, using = small quantity of jnling compound
on both sides.

Fit she laysholl inio the cosing and secuee it wilh the
kex.

Fit ths front doive engagement Eark joto the casing.

Posivion 1he [cont drive shalt Froat pear, coupling, haf,
wnd braring shicld oo (he Tront whee] drive shall with

Fig. .17
Fiting the gelecior furk assembly

F11



F THE MAIN AND TRANSFER GEARBOXES

Fip. F.I%
frrtalting the front whee! drive peor and dieur
WEFREF

Lhe Latter haviog its convex side Facing ihe bearlng, and
then fit the beacing ta the shafc

Enilt the shalt into pogition in the bearing hensing al
the same time sngagiog the coupling in its fork.

The trinsler civse can mow be posilioned oo the main
geathan amd beilied up. Do not omit the lock srasher.

Using a auitable drift, position the gear on the mein-
shall wich the dag-clutch oubvards, Fil the lock washer
and do up the nut feger-tight,

Fosition the thrust washes on the Tayshafl, Tollowed by
Lhe Eaypear. dMesh the geaw with the gear on the main-
ghaft, Usng & switsble woofen or cubber wadge betweszn
i faygeur and the mainshaft gear, tighten up Lhe
mainshaft nut, Knock over the lock washer. Place Lhe
second thmuat washer oo tha outer [ace oF phe laypesr
cluster.

The selector fork pssembly can now be placed in
position a3 an assembly and ¢ngagsd with the dog-clutch
on the mainghaft grar

Plage the front whesl drive reac gear on the Front whesl
tlive shaft with the dog-cfuich towards the selectar Fork
Mg

Paosition the thrust washer on the front whesl| drove
ghaft. Fit the ¢il scal howsing drive Range, lock washer,
and nuot. Tightea wre and Ynoek ower [he ook washes,

Fig. F20
Fitting the transfer prarbox caver

Assemble the gear, throst washer, beaning, disteeoos
picoes, god spesdometer gear onte the sear wheel drive
shafk. Inatall the rear whesd drive shalt and gear azsembly
inlo the transfer case pear cover. Dirilt the Bearing into
ite hausing.

Fil the ol seal howsing over the rear wheel dejve shalt
apd seture with the four s2t prins.

NOTE.—A oew oil scal oot be Shted i the old ooe 1
demaged or ineffcotire,

Fit ¢he rear drive shaft Rangs, weing a seitable tool to
hold the Bange against rolation, fit the lock washar acd
non, &ad Dghten up, Knock over the ck wasleer,

The end vover cin now be poaitioned on the transher
gearbox. Ensure that the two locatiog dowsls 4 1o
positicn. Tighten the cover down with auts on four stada
and sight nuts aod bolis,

Deift the front drive shaft mer bearing inlo its hewging
in the cover.

Use a owitebls tool o hold che feont drive Sange
agains rotalion aod fiv the lock washer snd ot 1o the
rzar codf of the shaft. Tighten up and knock over the lock
washer. '

Gl MICH M15. [wel. w39



THE MAIN AND TRANSFER GEAREQXES

Fit the crwec-plate over 1he rear end of the front drive
ghalt.

Insert B selector ball aod spring ioto thelr housing
and secure with the sorew plug.

Fefit the wesdometer drive and housing Lo the tranefer
grarboX cover,

Screw the breather into the case,

Screw in 1be cil drain plug and tighten up, Kefil the
teansfer pearbax with recommended oil—capacity 3 pinds
(007 Litres)

If o power toke=oll 3 fied Gtbsd (0 (he vebicle position
and tighten down the top cover-plate. Whed the parwer
take-oif ia fited it will be necessary to refif U eogioe,
main gearbog, and traosfec pearbox as a unitl to the
chawis before fAuing tha power takeoff to the top of
the transfer pearbox. With the vnits in position io the
chasace, recaniect tha wbctor shalt and leeer.

$&iz. 1

Shawurg che first speed pear and sypnchronizer corrertly
atseetited. The phager atd o seciion througk the
rufsewelp pline Gr the pear @re aidd shown

P A2
Showicg the third and foarth 2peed coupfing sfecve
awd Swrcheowizer correcily ankembled. A5 thowna are
the fwo planpers and socliond frogfl the cve-amay
spiines i the coumiltg sleeve

section F.4

MODIFIED SYNCHRONLEZER ASSEMBLIES

Feomn gearbos Mo, 112M plungers ate incorporated in
1he second, third, and Foucth speed 3ynchronizers. The
dismentling and reassembling, seepuences of the peurkox
are 35 previouwsly delaled with 1he ecxceplico ihal the
third and Fourth speed symchrodier ansembly must b ne
fitted so that the plungees ate i ling with the grooved
splines of the mainsbaft

MOTE. If gither of Hes atiemblios have to bo dig-
iapiHed, it will Gecilitate repsscibly if L parts are mark e,
Tt ¢ most Imporimat that they wre assembled correcthy.

When reassembling the firal speed gear to the second
speed sytchronizer snaure that the plunger in the sy0-
chronizer aligns with the oul-away spline in (he gear (see
Fig. E-11).

When reassenbling Uie third end Fowurth speed coupliog
sleeve to the symchronizer oasues that both plungers are
aligned with the cut-awiy splines in the sleevs [2ee Fig.
F iy

(For “SERVICE TOOLS® tee prge FEG)

ot MGG M13 Traee 4, 4208
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F THE MAIN AND TRANSFER GEARBOXES

SYRVICE TOOLS

IEC L Crankdualt Ger, Puicy, aod Propelier Shalt
Flange Bedworey

tAppicatios—dnving fange removal.)

A multipurpeose tool with elteroative kg ceadify
interchangeable, one pair with thin, at ends desigoed
for rernoving the driving Qeoge, and the other pair having
tapered ends 1o engage polley prooves,

IBG 34 A. Bevel Pickoo Fhimpas Woroch
{Application~~boling doving flange.)

IRG 418 Diomy Layshedt

For wie a4 2 pilot 19 line up the gears mod retain thrust
washer and peed|e besrings prior te ioesrting the laysbaft
proper.

F. L& ik BUDNCRE MOTA, (sue 4 42EE



THE PROPELLER SHAFT

Propcller shaft
Description .. -
Dismanting and reessembiling
Removiog aod replacing
Testing For wear .

D4 A MIS,  [ooes 3, 4288
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G THE PROPELLER SHAFT

Section G.1

DESCRIFTION OF THE PROPELLER SHAFT

Two propelier shafls are weed in thic vehicls, one
Crneiitiog Lhe drive to tha [oont axle eod the othar to
the rear aals,

The shafts are of the tubular typ= with Hardy Spicer
type nsedle-bearing wniversal joints, Yardations due to
engine and dxle movemeat are provided (or by & aliding
yorint on the spdined end of tha rear shaft.

The aliding joint male and female members wre marked
tn order that the spline @n be reaasembbed in the odginul
postion, This iz eeventin] to eoaurs (he correct relative
frasationa of the yokes of the universal joints and avoid
shalt vibrations,

Section .2

TESTING THE PROPELLER SHAFT FOR WEAR

Weir on Lhe thrst faces is ascerrained by testing the
lift sty the point either by hand or with the 2id of & lngth
af wowad suitably pivotsd,

Any circumfercotial tioverment of the slalt relative to
tive Aanpe yokss indicates wear in the need|e-robler bears
lngs, or in the splned shaft in the casa of the Forwacd
|xint of the reag $hoft.

Section G.3

BEMOYING AND REPLACING THE
PROAPFLLER SHAFT

. Support the applicable propeller shall near the sliding
Joiat.

Remove all the nuts and bolis from the connsaling
Rany: at the sliing spline joint end.

Unscrew by hand the oil seal cap at the sliding joint.
Slide the spline sheeve yoke about hall an inch €13 mm.)
towardd the propeller ahalt, thus disengaging the pilot
Aanpes.

.2

The propeder shaft fodet
1, Fanges yohe 5, Sompring 9. Cork wuber,
2, Splder, 6. il nippla. k0. Sieed washer.
3. 1Hl arpple, 7. Shere yoks. b[. Drustcap,
4. Mesdle Dearang. B, 3plicm.

Mext remova all (he bolia secuning ihe Hange yoke
to the differontial compavion Qaoge snd genily lower
to a clean apace on the ground,

The replacement of the propeller shaft & a reversa]
of 1he pegoval mstructions.

Wipe the conoecting flange znd flange voke {nézs clean
to cosare that the pilot flange regiMecs propedy snd Lhat
the joint faces bed avenly all round. Trgert the bolis, and
se+ that the outs are eveoly tightsrned all round and are
secumely locked,

Section G.d4

IHSAIANTLING ANy BEASSEMBLIMNG
THE FROPELLER SHAFT

Cledn nway the cnamel from all the snep Fings aod
bearing faes to cnsure casy extracton of the hedtings,

Extuove (he snap rings by pressing togeihey the ends
o the cing and extacting with 8 aeewdriver, T9 Owe cing
oty oot come out cesily tap the hearing Face Hghtly o
relieve the préssure egainst the ring.

Mow, holding the joint so that the splined sleeve
Lrunnicn iz on top, tap the radiue of the yoke with 8 |aad
of copper hamtner {see Fig. G.2) eod it will be Found
that the bearng will begin to cmaerpe. IF difficully 3
ekperienced wsz @ small bar to ap the beanng Mot the
insile, teking care not to damage the cace itself. Turo
the yoke over and cxiract the bearing with the fngers
(e Fig. G.2), beiog carelul oot o loss aoy of Lhe
necd|es,

Repeat this operabion for the other beacng, ood the
splited ygke cam then be removed from the spider (5ot
Fig, AL

Dang & suppwct aod 1he directions given, renave the
spicker Moom the other yoke

Afier lokg usage the parls most Tikely (o show signg
of wear are the bearing races and the spider joumals of
the universal joints, Should leoseness or strcas marks be
chacrved the ass¢mbly should be rencwed complete as
ng aversiz¢ jouroals or bearings are provided,

71 MIGNCA BES. Iooue 3, 4780



THE PROPELLER SHAFT G

ft is e=sentoal Chak benaring races xee a [ight drive R in
the yoke trunnioos. Shoeld any ovality be apparenl in
the trronion beanng holes new yokes must be fied,

With relerence to wear of the ooss-holes io & fixed
yoke, which 3 pant of the tubudar shafl assembly, only
m A of emexgency should this ba replaced. [t should
pomally be renewed with & complete tubular shaft
peezmbly, The ather parta Bkedy to show signs of wear
are the epbnsd aleewe yoke and the splined stub shafl,
A fotal of M i, 10 mam_} circuwm ferential movement,
measured oo the puisjdes dizmeter of tbe sphine, should
ad b exceedsd, Showld the splined stub shalt require
reoewing, Lhis must be deald withy in (he same vray s the
fuced yoke, e 2 ceplacemerd tubular shaft agsembly
fitted.

Zea that gl drifled holes in the journale of the wmiversal
joints are dezn and Alled with nil. Assemble e needle
rollers in tha bearing races end Bl with oil. Should
dificulty be experienced in ascembly, smear the wally
of the recee with vaseding to metain the oeedie lles in
place.

[meert tha spider in the Aange yoke, Using a soft-oored
drift ebout < i [-30 mm.} smallar io dismoeter than the
hole in the Foke, tap the bearng in position §t is esobial
that bearing races wre @ Llight dove fit io the yoke trun-
nions. Repeat this operation for the ulher thres beangs.
The spider journal shoulders should be coaied with
ghellac prier 1o fitting the relsioves Lo cosure & good s=al,

Fig. .2
Tapping the foint fo extracs the bearing

G s I3 [ 50 TN

H29. k. A

Fig, 3
Removing o bearing cup

IF the joint appears to bind lap lightly with & wooden
mallet, which will relieve any prestre of the bearinga
on the cod of the joamals, Wheon replacing the sliding
joint on the shalt be sare 1hat tha fruenions io the sliding
and fixed yoke are in line, This can be checked by obsarv
ing that wrows marked on [ba aplinsd sleeve yoke and
the splined stub shalt ace in lne 1L i advisable to reoew
cork wachers and watlwe retainens on spider journals,
using o tubular 4ot

HE 17 M

Flg. G4
Semncaning the foirt
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SECTION H

THE REAR AXLE
(With Lexf-spring Suspension)

Axle puasmbly—removiog and replaciog ..
Brake-drum and axle shaft—memoving and replacing ..

Crowan whesl and pinicn
Apembling and setting
EHemantling

Description . .

Differential 8 semy—emoving And replacing ..
Diflerential pinions—vemoving and rplaciag
Hub—rrmaoving and replacing

Plaign oil seal—renewing, . .

Farvion bacdy ..

Gk BLICH O W15 Lus 3. 50064

Seriien
H.Z

H&

B.5
H.4

H.1

M.

FL.&

HY

H1

. Bnd of Saciion

Hl



H TIHE REAR AXLE (with leaf-spring suspension)

Section H.I

DESCRIPTION

The mar axle is of the thretquarter-foating type,
incorparsting Lypedd final reduction pears. The aszle
shafts and diferentin] asrembly can b withdrywe without
mernaving the axle [rom the vohide.

The dilferenbel and pinion shafl bearfnps are pre-
londked, the amouni of prefoad Being adjustable by shims,
The positicn of the piniod in relativn to the crow whe
is delermincd By & pindod head washer, The backlash
betwesn The gears is adiusable by collars.

The rear wiree] beaniop cuter races are locatsd in the
huba; the ifner cacss are mounted on the akle ftube and
ars woured by nuts om tock washers. Wheei studs in the
lwubs pass through the breke-drumg, which ace locsted on
the hub fanges. Each axde shaft driving fangs i ecured
direct to the hub by five balts and =pring washers,

Section H.2

REMOYING AND REPLACING THE
AXLE ASSEMELY

Cirain the ail from the akle case,

Jock up the rear of the vwhicle and supporet it with
siands pogitioncd benedath the chassia side-membans

Remaywe the road whesls and pasition a trolley jack
ardér the centee of e axls cage

Dscannset the propeler shafl flange from the pinion
flatige and swpport the propotler shaft, Befors sepacating
the flankes cwck Hiem 50 that they can be cehitted in the
gemac relatienship.

Discovoect ths reor damper links Trom (he spring
seate end rebesse the check straps From Lhe chassis sider
memmbers.

Rekase e baod bruke rod From the balaoce Jever on
the sals and disconoect the feaible hydeaulic brake hose
frorm the Bracket oo the chassis.

Remave the nula and apring weshers frarm the 1" bolis
and remcrve Lk *U* bolts and clantp plates,

Raise the asle clear of the springs, remove the rear
#hackbe bwrlfa, and lowsr the springs to the ground. The
complete axle can now B removed msirmacds chear of the
vehicle.

Relitting the axlo is a rewersal of the remaval procs-
dute, but care should be faken to ling up dw marks mads
0ty the propelles and pinion shafl flanges in order 1o
maintain ther wlance.

Refill the axde ceee with oil to the comect leve] apd
blced the brakes as detajled in Section M.

section H.3

BEMOYING AND REPLACING T1E
DIFFERENTIAL ASSEMELY
Remevy the drain plug and allow the oil 1o drajn awsy.
Withdraw both anle shufls soficiently o clear the
differeotial asacmlly,
72

Phsconmect the propeller shafl nt the Rangz oo the
pnioa shaft,

The complete pear carrier = sscured to the azle casinp
by outs. Remove all the auts And withdrw the camriee
from the axle casing, taking came o suppoIt the unit as
il comes away.

When mplacing, clean off ibe old paper joint washer
fited between the camer und aake casing Aange. Fit a
new folnk washer costed with jointng compawnd.

Rehll the aabe with the recommended grade of oil,

Section H.d4

DISMANWTLING THE CROVWN WHEEL
AND FINIDN

Femove the difecential assembly =5 detaifed in
Section H.3.

Reiave the differential Bearings froup che diTerendial
cage, g dilferential bearing reovover [9CATC Wgelher
with adaplor 18G47AD, Mote that the thrusl face of each
bearing is mackel with the word "'THRUST and thax
shimae are fifled belween the inoer ring of cach Bearing
and the differentiol cage.

Kamk back the tabs of the locking washen, voscrew
the nuls from the bolts sscuring the orovwn wheel to
the differentinl, and remove the crown whesl Trom the
difficrential cage,

Unscrew the pinion nul, wing a bevel pinion Bange
wrench (Service tocd 18€R34AY} W0 prevent the flanpe From
turning during tlis operativn,

Remova ihe driving flange and the pressed-ateel eqd
cover.

Bt the bevel pinign reavwards through the camicr,
wilg & soft-metal drift The pnien will @y with it
1ha inner race and rolleys of the rer beacing, distance
pisc, gnd shims, leaving the outer race and the compicta
frinl bearing in posilion.

Fig. #81
feevruimy the differsnsiol beorings, wting faols
125d7C and 1BC4TA LD

G4 MINGY M5 [ewm 50 31006



THE REAR AXLE {with leal-spring suspension} H

Fig. .2
femoving the pinion beardrg wadder recey, using toofa
1MFI6, [BE264 0, and | BGISLH

The et e of the front bearing may b rempved
with Ihe fitiges dnal the cuter rece of both the front and
rear braringy reimoved with the special bevel pinion, bear-
ing ouler race fetiower (Becvice tool 1BG2E4), topether
with adaptors |[BG2640 amd 180264H,

Slide the distanca pioce and ahims from the piniob
shaft and withdraw the inner mee, using bevel pioion
inmer Tace Temover and peplacer 1BCZES. Mote the
SPAROE WEshEr against (e pinion head.

Section H.5

ASSEMBLING AND SETTING THE
CROWN WHEFE AND PINION

Apart framd the Aing of components as detagled jn
Soctiond EL& and ELT it is mot permisgible to At any
new yerls (2 crown wheet and pinion, pirao, beacngs,
differcatial bearinga, sto) to the pyle assembly without
working through the progodure given in this Section.
Funhermare, if 3 new crown wheel or 8 new pinion b
necded, & mated paic—srown whed and pinion—oust be
Fitied.

Fiting 2 new crown whael and pinion involves four
destinel operations:

(1} Seiling the pusition of the pindon.

{2) Adjusting the pinion bearing preload,

(3] 3erting the erown wheel position.

(4) Adjisling Lhe backlash betwsen the pears,

Tr @rry out these operaliond correctly special tools
are required ; the beved ploion setting pauge [(Service tocl
18GER], the dillerential beariog gauges (Service {inol
13GIFI A, the pinion bearing outer race remover and

Qo DI W15, Braue 2. 51064

leparer (Service tool 125264), and the preload cheching
touk (Fervice toal FBGHIT).

t. SETTING THE PIMION POSITION

(13 Fit Lthe bearing cuter cace to the gear carricr, using
the speciat pinipn race replacing tool.

(Z) Smooth ¢ e pinion head with an oilstone but
do not srase any cmdrkings that may be eiched on
the pinion hewd.

(1) Refit the pinkon bead washer; if ¢he ariginal washear
is damaged or not avaikahle select & washer from
the middle of the ranges of thicknesses—eay, 214 or
-L G im,

{d} Position the piniod in the pear carngr without the
shinys, beanog epacer, and odl scsl

{3} Fil the woer rng of the froot brocdng aod the
universal foint driving Hange and tighten the nut
grédunlly untdl & beacing prafoad of 13 o 5 0B i
CT150 Lo 173 kp. m.) ia obdained.

£4) Rernove the keep disc from the Base of Lthe magmet.
Acl|itsl the dial indicatar ta zero on the machioed
#ep 'C of the setting block,

(7 Clesn the pinion head and place the magnet and
dlal indicator in pasiton. Move the indicator arm
urdil ihe fuot of the gauge resta oo the czntre of the
diferential bearing bore gt one side ood tipghien
the knurked lovkiog screw. Obtain the mazimwm
depth mading aod oole any sundlivo rom the
zerg selling. Kepmat the chack o the oppositz
bearlng e, Add the 1wo varationd wgether and
divids bor 1wia o oblain 0 mean ceading.

{5} Take intg cobsiderulion amy vadation in panion
head thickoest. This will be shown a9 30 un-
brackeitsd Rgure ciched on the pioion hepd and
will afways be toinus { - ) U oo uabrackeled figure
is $hovn the pinion head s of nothioal thickoess,

Fip. H.1

Remaving the piniow rear Beariag MAET rooe, HSiRE
rool | BLFIRS
3
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ll THE REAR AXLE (with leaFspring suspension)

Fig, HA

&t the Eouge lo rerw on ther xlep o bn_lﬁlrc gq:.l.lgp.rlg
ar Moitruted i Fir. f§.5

Using 1he mean cloek paugs reading abamed
ard 1he wnbracketed piomway [eead Beuce GF any),
the follewing calculationy can ha jpads,

(@] JE the deck rending b8 wlnws edd the clack
reading 1o e pinion head mecking, the
resulling sum being minus. Reducs the washer
1hivkness by this emount.

Eaumnple:
Clwck ceuding —-002 in.
Tiriion marking —-g5 in.
Variavtion frum nominal —¥7 io.

Reduce the wasdser thickness by this emoaot.

Fig. H 5
The tool in st.‘rl'm o I|'.lr'.l11'|;.lrl Loy, wiph five EMmIET
imdicatdng e wariotior fropt the standard sereing

6

(&) T the Jock resding is plas and smmaerically Bess
than the pinion marking, cedoece the wacher
hickmess by the difference,

Exampls:
Pinion mecking - 5,
Clock reading + 3 n,
Yariation Mrom nomingl .. —-02 in,

Pedoce tha waslwr thickness by thin amoust.

() I the cock reading s plas wnd wamerlonlly
groater than the pigion macking, iscreass the
washer thicknsss by the dificrence.

Example:
CEack reading . +-008io.
Pinion marking .. —3in.
Variation feom nomival .. 4095 in.

Excreana lbp washer thickness Ty 1his amvamit.

2. ADJUSTING THE PEMLON BEARING PRELOAD

Agpsemble the pindon sbafl bearinga, distance piece,
amrd shims to the gear cacmiec; fit the oil seal and dnving
fang=. Tighten the Hanpe nut graduslly lo o lacque
wrench reading of 1680 Ib, in. (194 kg o), <hecking
the peetoad ab intervals bo ensuce that it does not excesd
16 40 18 (b i (154 to 20T kg @), 16 3 1B i (0345
kg, m.y. gresaler than the previows Agwes as the ol ecat is
1w fttad.

[f (ke preload is ton great eaore shims must be added,
and if too amall the thickneas of tlie shimming moat ba
drcrensed.

3, ADIUSTING THE DMFFEREMTLIAL
BEARIMG PRELOAD

The differential beariogs must be preloadsd, and this
is done by "pinching” them Lo the extent of XK in. on each
bearing, the ‘pinch’ being obtained by varying the thick-
oess of the kearing dislatcs collar ftted Betwesn cach
beszring owter rach acd the registar i the axbe howing
The ¢ollar nekoess i3 calonlatod 4% shown below.

In making the pecessary cakulations machining coder-
alnzs and varations in bewning width coust be faken
inte account. Mechining tolerances are stampes on Lhe
companens, beariog widih varations must be meaawred,

The dinsensiong invidved in preloading the differenial
batings ace illustrated i Fig, FLG, and if i emplagized
that it 15 the wikrance oo ecach dimansion which i3 [me
perlent and referred 1o in (he formula wesd,

The dimensions ara:

{a) Front te centoesline of the differential 10 the bear-

ing remsier on the lefi-hand side af the gear carewr.
Waration—starmped an Le carvicr.
ety From the centre-line of the dilferencial o che

bearing repister oo the tight-hand side of the
CATTIEL

Yariaton—atpmped on tle carier.
Cd MG kIS5 Lo 20 51964



THE REAR AXLE (with leaf-spring suspension) H

(C1 From the beariisg repister on one side of the
dilleromtial rage to the regisler on the opposile
side.

¥anotwon—etamped on the cage.

{0] Trom the rear face of the crown wheel o e e

ing register o L opiposite sids,
Yargalioon —stampe] on the cage.

T walenbate the collar thickness

Formule a4+ b—4 1215 . (410 mem),

Subctitote the dimensiooal winations [or the letbers
in the fovimdls. The result 35 the thickness of the collar
renuired at Lhe lelt-bund side to compensacs for machin-
ing wArialions and o give the necessary pinch, with
bearhips of lamdard width, The width of the hearin g mest

L

Fig. H&
The dimensdans referred @0 in the instraciione for

eifierential serting

now be checked and any vuriatien From standard added
to er subtracted Mrom the collar thickness. 16 the beaning
widih ia woder standard that amcunt must be added to
the collar thickness, and vic versa,

T ¢heck beartor width rest the braring on the zmall
surface plate of vool 13GIF1 with the juner race over the
recesa amd the dhoust Face downwands,

Piace the mogmet o the surface plate and sed the disl
indlicator Lo zero on the otep merked " of the gaupe
block; thig it the width of a stapdard beardng. Transfer
the indicator (o the plain surfate of the bearing inner
rec® aod, holding the race downo agaiost che ballz, note
the reading on the dial. A negetive readipg shows the
additianal thickneds 1o Ye sdded Lo the eolluc 2t this side,
A possilive reading the thickness to be subtracted.

Od ML LY Ime 2. 51964

Fie. H.1 .
St the pmge Ix zere on Hie sfep “U bofore panging
as ilfusieated in g, fL8

Right-tand side

Furtritela: —p 41525 in, {$-634 mm.).

The provedare js the sume as thet for the lell-hand side.

When 4 lramed oumber s macked oo Lbe back of the
crown wheel, &g 2 i most be faken inlo nccount
before asmenibling tlee collars to the differential carrer,
This mark asslad (b relatiag the crown whezl with the
Hnion.

If, for axample, tye mark ia 42, Hen the eodlor Ehick-
nes must he inepsised o the right-hand side Bo (HY2 o,
{05 me.] et deepepzed nn the laft-hand slde {crown

Fip. B

The gauge in pogition on the beoarlep with the dial
tdicating o vaeriation from the standerd bourlig width

F7



H THE REAR AXLE (with [eal-spring suspensicn)

Fig. HY

Refitting fhe piniow rear Bearimg imaer race, wsing
Sereice food §HFIRS

wheel nde) by the sume amount. [ the marking iz —2,
the coblar thick ness must be decreased on the right-tand

gide and itreased on the leli<hand side by the same
amaunl

1. ADIUSTING THE BACKLASH

Assemhble the brarings (o the differential cupe, wsing
Service taol 18GLI and adaptor 13G134K.

Bodt the crown wheel to the differential cage but do
1ot knock over tbe Jocking labs. Tightzo the bolts to a
turgue wrench readiop of 60 Ik, ft. {3 kg m.), using
LBGIT.

Mound the assembly oo two 'Y blocks and check Lhe
amount of run-out af the oown wheel, a8 it i3 rotated,
by means of d suitabdy mounted disl indicutor, The
raaximur peciHstible rup-outl is ‘002 jo. (495 mm.) and
any greater irregulanty must be coroscted, LE thers i
enceaive fun-ont detich the crovm whesl and caamine
the jotnt Faees on the Range of the differentinl capge and
on ihe crawn whee for any partizles of dirt,

Fig. H.10

Checkirg the piniom beariig prefod, awhing foe!
1B 7

HE

Whety the pacis are thocoughly deaned it ix unlikely
that the crowm whesl will pot run troe.

Tighten the balte 1o the correct torque wiench reading
end knock over the locking washers.

Fefit tha diffecentiai 1o the gear carrier. Replace the
benring caps wnd fighten the tols 10 & torque wrench
reading of 53 I, 1, (899 kg, m.}), using iBGIT2. Bolt the
special tood surface plate to the gear caomier fange aod
maunt the cleck gauge on the mepnet bracket inostch &
way that 6o accurate backlash figurs may be obimined,

Vary the hacklash by decreasing the thickness ol the
collar al one sida and jncressing the thickeess of the
collar at Lhe other sicde by the same amount, thus maving
the ¢oown wheel info or ouwt of mesh a4 required. The
tatal Lhickdess of the bwo collars must ol ba changed.
The recommend=d backlash »1ll be found etched on the
fear free of the crown whest, The minimym hecklach
allowed inany circumatences is 005 in, 127 wm}, and
the maaimum 1 W07 in, -17T8 mm).

Tubre af wesher and shim thickmess

Piniom head wesher thickness 708 to =122 . (3281
to 5-638 mm.) in sleps
ol D02 in- {0508 mm.]

Pipry beariag prelopd shims 004 1o 412 in. (1316
o MR mm.} o steps
of 2 in. (1508 mm.}
pluz 00D awd D30 in,
(-5 and -7Z mm.)

Differeotiad bearing coliacs .. -175 to -193 in, (4445
to 4902 mum.) o steps

of 402 in, (1568 mm.}

. 1% to 15 b, in. (150
to -173 kg, m.) with-
out odl seal, 16 to 18
Th. in. {-184 to <07
kg. m.} with odl ecal

Pinton beaning pretoad

Difereniial beariog pinch . 092 io. (538 mm.)

euch side

Section H.6

REMOY[NG AND EEPLACING THE
DIFFERENTIAL FINHONS
Make sure that the differentinl beariog housing @ps
arc marksd sg that they can e replacod in (heir oniginzl
positions, then remaye the Tour futs ancd spring washers,
Withdraw the bearing capa and the differential assembly.
Tap out the dowdl pin locating the diftrential pinion
ahalt, [t arust be tapped mut from the crowm wheel aids
#4 U hole into which it fis has a slightly smaller die-
meteT At the crown wheel eod to prevent the pin paniog

G MIYGE MY Taoe X 5106
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THE REAR AXLE (with lenf-spring suspension)

Fig. K11
Mehod of checking the crowm el rs-oud

rtghe through, It may be gecessary to clean out the metal
peened over the subey with 8 & in. 4rll o facilitate
semervel of tha dowest pin. Dirive oot the differential pidion
anafl, when the pinigns and thrst washers can be redioned
fram the cage.

Examins the pinions and throst wesbers and mosw g4
[equirsi.

Fig. H#.12

Refrrimy v differemsied bearimg, wrlng toofs 184134
and |3F134K

il MDA M3 Deue 50 3003

Fig. H11
Check ity the crown wheel backioeh with foal 156154

Raplacs the pinions, thrust washers, And pleion shaft
in the differential cape and intert i dowel pin. Peen
awer the ontry hole,

Erassembly is & eversal of the ptigval instructions,

NOTE.—IF it proves pocezsary 80 B4 any sew panis othar
than those dstafed o thin Scolieg and Sectine H.T the
nxls soommnbly mont be sct op 34 ja Sentian H.E.

Section H.7

RENEWING THE PIMNION OIL SEAL

Matk the propelier shaft and pinion shal drivieg
Bangen #0 that they can be replaced in the same Telagive
poaitions and discontest the propeller shaft, carelully
suppoehing it,

Knock beck the lock washer and wascrew the not in
the cantre of the driving Qanpe. Ermove the pul and
wiasher and witlvdraw (he Bange and pressed-ateel end
cover from the picion ehaft,

Extract the od sesl froo Lhe casing.

Presg o new ceal into the cosing with the odge of the
sanling ring facing inwards.

Replace the duving Bange and end cover, taking care
mot to damage the edge of (be ol s&al, and Gighten the
gut with 2 torque wrench {Service tool LEGHZ) o2
ceading of 140 10, 4. {193 kg, m.}.

Reconoeet the propelsr shalt, taking care be Si the
twg Aanges with the locating marks (o alipnmeat.

HY



H THE REAR AXLE {wlth lcalspring suspension)

Saction H.8

REMOYING AND REPLACING A
BRAKE-DPRUM AND AXTE SHAFYT

Jack up the yehxle a0d emove the coad whesl con-
cermes,

Releace the hand brakes.

Femave che brake-drum. It may be neccsspry Lo
shacken off Lhe breke adjustment slightly il ¢the shoes hald
the druom.

[Foscrew (e fve bodos securlng the axle shafl fang
o the hb,

Frtract rhe aele shalt By inseting & & in. UNF. st
sevew [nto the tapped hole provided in the fang This
will drw Lhe Bange out of the bub safficiently for il 10
be pripped, thus etwbliong the axle shaft to be completely
removed, I the paper joldt washer i damaged il must
be revewsd when reassemMiog.

Tar replace the shafl and Jrum reverse the above
gefquence o operalsns.

Section H.D

REMOYIMNG AND REFLACING A HUB

Famove the brake~drum anod axle shaft as delailed in
Seclice H.E,
Femuve Lhe Beinng spacst,

HIn

A rnock back che tab of the lecking washer and unserew
the hub nut, using reepl BRGNS o7 1BGHWT

Tult the lock washer to disenpage the key Trom tle slal
n Lhe dirsaded portion of the ase tube and remeve [he
washer,

Withdraw ths hub from ilie axle, using tools 158G 220,
18G220A, end | BG2I0F, The hegring and oil cead will Be
wilhurawn with 1he hub.

Errive out ihe bearing amd odl a3l Feoen, the hob,  Dis-
card Lhe mil 28l

Goak 1he mew oil seal i engloe ol wd B witls ing
sedling edge 1owwrds the whesl bearing, wsing Laols
LRCH 34 and 18134410

Drve the wheel braring into the hub, cnsuning that it
balls up apeioat the slioulder in the bub, The beaning =
net odjustable and 19 replaced (o ane operation,

Pack the bearing with the recommended prade of
greuss, _

Redit the hub ossemibly to the ade tube, wsing ook
IEC134 and 18G134K.
fPReht the uzle tube lock washer and aul. Fully toghion
the rul, wsing Gl 1ECGMEN or EBGI(YE and locle in
persition. i

Refik che h-l:a.riu.g SPixEr, I 15 eseeotiat thal the outere
face of the bearing spacer shauld protrude Mrony 031 b
M in, [025 to 091 oapi.) boyond tha oulsr Tace of Lhe
bub with the paper joiut wesher frted. This ensures that
the bearing is gripped Cighlly betwesn the abulment
shoulder n the hub aod the driving Bxoge of the asle
halt,

Ralle v uxle shall aod bruke-drom.

Cpd MAIONCE RIS lacoe 5. 32003



TIIE REAR AXLE (with leaf=spring suspetision) H

SERYICE TOOLS

BTG, Differwutin]l Bearing Remaver (hasle tool)

Thes sandardized basic lool wasd i cogjenction with
adapior 1504TAD parmils casy eod salfe withdeawal of
the difereatial bearings

LRCGH4TATE Difenential Bendug Adsptor
Far s with basic tool 12G47C

18G264. Bevcl Plolva Bearing Owier Bace Bemorer
(sl toul)

Comprising 4 body, centre strew with erlgnsion and
remoiy-bar, wing nmot, puide cone, and two distands
pitcet. A plain cing is alap incloded to serve B3 4 pilot
whet the reac bearing outer race is being meplaced,

I8GI540 snd 1BG264H. Hevel Piniva Bearing Chofer
Race Eearer Adapiors
Use in comjunciion with basic ool 1807204,

Gd MLyGd MES. Isoed.  [375



H THE REAR AXLE (witk kal-spriog suspension)

I5G1005. Feoot wod Beac EHob Spacnoer
Thiz e witl szrvice mear axles prior to Mn. 4774 and
alt Mronl axles from commeneamept of ME. [V,

18G1092, Bear Lwk Nt Spanoer
Thit ool will service reer axles Trom Moo 47 on-
wandy,

18G4, Beved Pinkon Flange Wrench

This wrenkh pieventn the sotation of the bavel pinion
Bangs when releasing or tightening the fang: s=uring
gut The pegs of the belding wrepch GE i the ball
bolen of the Gange.

1BGTH. Bevd Pinon Settiy Gage

IAGISLA. Differearial Bearing Goage

These ara epenitial Lools to cosura accurats location
of \he deiving piniem in the carrisr atd to check the
dilferential bearing spacar (hickoess and the crowm skl
aod pindnn kacklash,

fral

G4 MG M5, Tawoe 4,

M



THE REAR AXELE (with leal-spring suspenston) H

IRCIES. Bewd Plnkm Boaning Loner Bade Bedintdr wn)
Keplarer
A tool which is esteotial when wit hdrawlog ar replacing
tlse inper bearng race of the pinton shalt.

1BGITE. Torque Wrooch (30-143 B ML}

Thie type of tool 15 exential o the fecommended
enaximum torque for the bevel pinion asge 1ecuring nut
ig oot to be exvesded. This rodl i3 wed with a sandard-
e sockel ansd o comjunction sach the fange holdiog
wiench TEGHA,

§EG207, Berel Plonion Beariiz Predoad Gamge

The ywovable arms of the tool ars 1ocated in appesite
hatles off the beved pinton fange and the weight s moved
abong the rod to the poundaps eguirsd.

L8G 134, iffereniial Bearing, Hab Beariog, and FHab (4l
Scal Bephioer

IRGE34KE, Ditferentinl  wnd  Hub  Dearing  Replacer
Autapar

G W WY, Toase 3 51054 .13



ﬂ THE REAR AXLE {with leaf-spring suspension)

1RG1MAC. Huk Ol Seal Replucer Adapior
Far wee with detachpble bandle 189G 134,

18C228, Frood amd Rear Hab Rewsver (basic 1ol

18G4, Hob Remorer Adagiors

[FGLMF, Resr Hob Remover Adaplor

[SGL Cragksbalt Gesr, Pulley, and Propelbr Shaft
Fistige Remover

A multipurposs tool with raddy interchangeahhe
mitcrnative legs. When resioving the bevel pinign Bange
the palr of legs with this, Bat ends should be ysed,

fi.14

‘BEITRA

LLPE

56 MIDMO4 MLE

It 2.
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Ha

SECTION Ha

THE REAR AXLE,
{With Flexitor-fype Suspension)

Section
Axle drive unjl—renmving and replacing e . - - .. .. .- Ha.2
Beyel pinion oil scsql—ronewlng .. . ‘a .- . ‘- .- .- “ Ha.4
Crown whee! and pinion—assembling and stung o o . o o . Ha§
Crown wheel and pinion—dismantling .. .- . . o . . . Hal
Cexcrptivn .. e ‘. .- .- .- .- .n .- - .- .. Ha.l
THffereniiy atsembly—removing and replacing . . .- .- .. - .- .- Ha.}
Crffersntial piniogs—mmoving aod eplscing .. .- .- . .- .- .- Ha¥%®
Dirive shafl tetdle roller bearings e - . .. Hash
Diryve ahafl ool s2al a e s .- .- .- .- - .- - Ha.5
Hub-dizmanilling and reassembling - . .- .- - - ra He.13
Hub—=moving sod replacing .. ., .. .. .. .. .. .. .. Hal0

G MIOPGYE MET, Tauws L 50964 il



Ha

THE DRIVE UNIT
(WITH FLEXITOR-TYPE SUSPENSILMN)
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Ha

4 MiGE M5

KEY TO THE DRIVE UNIT
{WITH FLEXITOR-1YPE SUSPENSION]

M, LT i
L. Minbod Nangs nat,
I, Waaher,
5 Flarge.
% Druge caver,
1. Ol menl
f.  Taper rulior bearing
T, Mmiow
T, Taper oollor lmatiag.
3. Finmo bed.
13 Axle carmsd
1. Fhango nul
12 Phslic shirs)
13. Maunting plote.

i4, Bearing mllar.

15,
L6
LT,
LE.

1%,

i

Th.

LhErcriprine
THruaE e
Dvifferenial pindon pan
D e reial pindnan.
Faining bolt
Uferentind wheal

[rlvg ahafl ne=dle collecs.

O st

F.otaining bodl mel
Crive shalt.

Flemg nut,

- D waaer,

Ball bearing,
Twiffaramtial ags,

Crown winedl

EHa.l



Ha

THE REAR AXLE (with Flexitor-type suspension)

Section Ha. 1
DESCRIPTION

Servning and mechenical detaile of the Froat and reac
axle units with their deive shafts ars commen- In sach
case the bypoid bowal gear and bevel-iype difierential
is housed i a peassed case which is cgedly attached Lo
Uhe chassis by mounting plates, The method of attaching
the muunliog plates varies sligbily beiwsen Tront aod
rear insaletions, thaee diferences being detaled uoder
fAxbe remoral amd rephacemenl

The drivs s trausesilted o the hubs through open
shafls hevieg tecdle-mollér uoiversal joints. The bybs
are Ltted with perroller teanings, which swpport Lhe
driving shalts, The drive langes are splined 1o fhe shals.

Complele delails of the fronl axde umit are o ba Grund
in Sectiom Ka,

Seciion Ha.2

BEEMOVING AND EEPEACING
THE AXLE BRIVE UNIT ASSEMBLY

To remirwe the rear aale doive unit procesd as Tollouws -

Thrain the wil [eons the 24le case,

Remave the nuis aind spring wishers from the open
half-sbalt deiving Aange sluds atb the difersniial end.
Elacken che oil scal cap Atted o Lhe sliding, splined
parficge of 1kbe chalt and miove 1ha shafl ouiwards oo
separale the driving Bange. This procedure is repeaied
«n the other side of the vchicle

Disconnesd the propelicr shalt Basge from the pinion
faoge. Before scparating the Aanges mark them so
thae they can be refided in bhe same relabionship,

Releass the clips which support the hand brake cables.

Femove the drive shafts by widoing ibe outs in e
Aompe cenores when the shalls cao b pulled clear of the
LS,

Eatrict each retalning bolt by rotating it to britg the
splinzs iote aligomeatl.

First remove the drve shafts and then wpsogew the
Irvur bafts holding the axls cass to the mogoting platcs
on wkh side (aex Fip Ha ).

Support 1be axle <Ryog uodetncath and, with
screpdriver, lever the mounting plates outwards away
From the dowels on each fide of the cagng. 1L is then
possible to edge the axe casing downwurds and fres
from the dowsls apd mrwpling plaies,

Beassambly 15 a reversal of the above procedure
noting the fallewing points.

When czfitling & drive shalt first insent the retaining
bolt as far as it will o ood then Gallow op with e
ghait until [ couees inlo comtact with 1he tonpue an ihe
kel head, Ceeonly rulate the Bolb ontil the sbaf can be
pughei Tully bome,

Herd

Fig, Ml

The regr axfe drive uit ppemiing plales, showing e
S releining balis al ench side

Refit the eetamtang bolt oul and tighten it to & tarque
logding ol 25 1. 1. {3} 46 kg.m.}. Refil be opea drive
shaft and eefill e az]s case with ithe correct grade of oil.

Section Ha, 3

REMOVING AMD REFLALCING THE:
DIFFERENTIAL ASSEMBLY
The dillereotial pear cacmicr can be remvoved as o wogl,

leving (he aale casing in position in the chassia, by the
Tollowing method after the oil has besn drained

Mark Lhe propeller sheft and pimicn Bange. Dia-

Cear carrler markimg
S [ =] s ¢
Thickrasst rf thims rigyined
o I | 7 ) 10 LL
W |
2| T 3 10 L] 12
IE —
g 2 3 10 I 12 i3
3 -
Eﬂ 3 Itk T 12 13 14
_'\_E - ..
4 11 17 1 4
3 S B I
50 12 13 14 L5 16
Celaur o shiny
Blue | reen | Clear Black
402 in. 013 in. A% in, 111 in.
(0508 mm.) | (O76F men ) [ {-1524 mmL | {254 mmL)

Gl MIOE WIS Tt 1 21964



THE REAR AXLE (with Flexitor-type suspension)

Ha

contect and lower the propeller shafl {front or rear).

Irmonmest the drive shaft famges a2 detoiled in
Section Ha )

Pull the drive shaits eut of ihe diferentat as detajled
in Sectron Ha 2.

Remove the nuts securing the eamies 1o the sale
casing and emove Lhe carrier.

NOTE.—Tuake care pot to damage the shlns Kited
bedreen e carrier Aaoge nod e axle casdng.

When refiling, the same number and thickoess of
efims must be nsed unless a pew gear cormvier of anle
case has besn fitted, in which cose the shimming, which
govérns the centrafizelion of the drive shafls io their
bearing housings, will have to be edjustsd in accordance
with tbe Lable an page Had. The exls case and carrer
nre marked with Ggeres similap (o those in the tahle,
and frony these the thickness of shims & ealculated.
Ensure: that the markings made wpan the propeller end

pioicn dwlt faoges arc in reglsier to maiotain the
b [ e,

Section Ha.4
REMEWING THE BEYVEL PINIGN OIL SEAT

Follow (ke lastructions given in Section H.7.

Section Ha.5
RENEWING A DRIVE SHAFT OIL SEAT.

After 1he dove shafts have been tomaved froo the
fale c3a8 A% described io Bacrjon Hal2 the oil seals can
be ramticred and oew ones pnserted as follawa

Carcfuily prisc the nil seal oun of its hausing.

Frets & new seal inle position with die bp facing

inwards. Make sure that the seal i3 properly home and
iguare.

Section Ha. 6

EENEWING THE DREIYE SHAFT
NEEDLE-EOLLER REARTNGS

Recorva Lhe axde from the veligads 23 2 unit.
Femove the drive shafts as in Section Ha. 2.
Prise gul the ol szl

Ling o suitable exicactor, pukl the wesdle-roller
besnngs in 1heir housing, out of the axke case,

Fil new rollers by carefully drifting them into prosian
i il they ere ceniralized tn the houzing,

Carefully fit u new oil seal &3 desertbed in Section Ha. 5.
O BIOSGE R11S, Fim L. 509G

Section Ha.7

DISMANTLING THE CROWMN
WHEEL AND FINIGN

Faollow Lha insteuclions given in Sectan HA.

Section Ha B

ASSEMBLING AND SETTING THE
CROWN WHEEL AND PINION

Follow the inatrecliong given i Section H.3

Section Ha9

EEMOVING AND REPLACING TEE
DIFFERENMTIAL PINIONS

Follasw the insirwctions given in Section H 6.

Section Ha.10
REEMOVING AND REPLACING A HUE
Jack up the wehicle and reateve the roed whes] con-
Larmed,

Unsceew the Just cover on the siding splines of the
drive shaft. Puonch-mark the two parts of (he shaft.

Discennact (be hydeaulic brake fexible bose [tom the
brake plate.

The hand brake cable must be dscoonected from the
Iever oo the brake backplate.

Take gut the securing bolts and scperate the hub Eoom
the swinging arm.

The punch-macks which were made on the sliding
and foed halves of Ui drive shaft must be io cegister
when the splines are perpntersd.

Ensure 1hae the hub it coreectly poeilioned on the
swingitg atht {n reladet o the brake hydraulic pipe-
lioes 8l hiasek brake <ables,

Section Ha.11
DISMANTLING AND REASSEMBLING A HUB

Take off the brake-drum,

Femove the split pin and undo the hub put.

Thsing 2 suitable extractor, pull the dove Baoge off
(et shaill splines,

Ising 3 soft-Faced hammer, @p the Jdrive shal
rearwards qul of e hub, [n will carcy with it Lhe rear

distance pitc* end the ionér rae of (e inner bearing.
These jtems can now be remowed from the Shalt.

Estract the inner race of the outer beanng and
tetrieve the distance tube and shime (lisance washers
oo leter models) if these did oot come away with the
shaft,

Remaove the inner and outer ol scals.

Estract 1he outter races of the bearings from the hub.

Hes
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THE BEAR AXLE (with Flexilur-type sispension)

Ha

MNOTE —Oa reassecmibly tha following procodurs must
be cammied oot @itk the compoments “dry".

Pasilian e outer races of Lhe see aod oueer
Pearings i the bub by using 4 swilable drifi,

Toserl Lbe rear il szel into the hub, ensuring that
its lip iF leading ([acing inwards) and that il tx =quare in
ire howsing,

Fogition she rear deslioes piccs {upon which the Lip
of b c20r oil scal beacsy on the drive shaft so that it
abute the shoulder.

Position the inper facs of the tnner bearing on the
deive shall %o vhat it abuts the rear distance picce.
Insart the deive shalt iole position in the hub,

From the foeot of 1he hub inserd the distance tube
Belect the thickest dictancs washar and place it on the
shall oexd to the distance tebs. The distance weshers
range from 125 W 175 in. (3-275 o 4-445F mm.} in
seps of M5 an. (- 127 mm.).

Drrse Lhe ionner race of the cuter bearing into posilion
i1 Lhe shaft end, where filted, rohit the cone, with the
larger facs ogainat the inner cacs.

It the doving Aanps te the shoft, Foliowed by vhe
washer wod Hangs no1. Tighten (he nut Lo 8 torgque
wrench setting of 120 1o 140 b it (I6-595 10 1536
kg- m.).

MNOTE. -- Check that end-play i sbll prosenst whikst
Lightcaieg iba suk. Damage to tke beariop will wecur 6
this procautbon {3 wol glserved.

Sount thz bub in & vive wnd rotabs Al deeve shipll
utl the same limz pulling and pushing on the shalt o
centcalize the Beanings. By neeans of a suitably mounted
chial gaope read ol ths eud-play by pulling and pusheng
oi1 the e ol the doive shall, The réadiag st be caken
Irom Lhe and of the shakt.

If the peading vhlaiped on the dial gauge is -U34 i,
{-5636 mm 1 theo by utilizang a washer -020 3. {-762 mm.]
thinner the and-play will be coduced 10 M in, {-1GI&
mm.]) which is wilhin Lbe recommende] falevancs of
MR In. o O0R o (D503 to (2032 mome

Wien Lhe corroct distonoe woshar his been, [itted pack
ke hub wich the escorencnded grease and Gt the inper
racs of lhs ouler Twaring. Fallow up with The cuker
oil sual, 313 lip [aving due hearing,

Refit the driviig fapge, washor, and nut, Tighicn
the nut to & fgurs of 130 G 140 b R [16-593 1 14-34
kg m.) As the additlon of greass owy have slightly
affected the voleranees, ot 1@ imponant thad the cod-play
iz re<checkad wre= ke hub rul hos besn Fully lighteaed
ond the drive shafl satated to dispesse the gnsicse.

Encert uod vpen out the spbit pin. Refit the brakeadrom.

G RLIDOTH M5 THua 1. 5L
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SECTION J

THE STEERING GEAR
{(With Leal-spring Ssspension)

Adjugtments (1 e vehicke

Dexcriprion ..

Steering gaar
Ddampnting and seerabling .. --
Track- ar gidesrod—romovimg urd replacing
Frmoving mnd replacing
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THE STEERING-BOX COMPONENTS®
(WITHI LEAF-SPRING SUSPEMNSION)
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J THE STEERING GEAR (with leaf-spring saspension]

Section J.1

DESCRIFTION

The siezring goar is the cam and bever typs, with &
ratlo of 195 ) |. The cam portion takes Lie Form of &
generabed worm, imtggral with the stesring shaft, moving
in ball bearings, The rocker shaft moves in plain bushes,
and the lever potlion of the shaft carmiea the cam pop
and rollor eazetnbly. The conical end of the peg cngeges
tha cam, and at the peg doss nod Louch tho botbarm af
the cam groove, adjustment lor wear i eoffzcied by
increasing the depth of cnpagemoent by mewos of an
adjusting scoew in the side cover. All working pants are
irumeresd in oil end an oil seal is fitted round the rockec
sheft to prevent il keakape. A felt bush in fitted in the
top of the stecringTolomn tube and serves sz 8 third
steady ‘emting for the steeringcolamn shaft. The
shteering-hoz amm i adkached to the rocker shafi on
parallal spliney by a clamping balt.

The steering-box arm {drip-acm} is coonacksd by an
adjustable side-rod {drag-liok) to the upper stesring-arm
mounted on top of the swivel houwsing The lower
stezring-arms mouoled on the bodeom of the swavel
howings s conoeoted by an adjustable track-rod.

Felf-adjusting ball joint conncctions, cach hzving a
gFrease nipple, are fited bo the ends of both the side- and
toackroda.

Section J.2

ADJUSTMENTS [N THE VEHICLE

The Iollowing adjuatments maintain the performance
of the steeriog at ftc maximam eod coosisi of elipning
tke fcont wieels and laking up backlash in the steecing
goar. Frocesd ag detailed below. Other fauits should be
Slugmosed by referming to Soction 1A,

(1} It W most imporant that the ool wheels shoukd
tocin & in, (2-3% mm), and this i goveneed by the
length of the trackrod. Ao adjustowent is provided
440 that the Leck-red may e lenpthensd or
shorténad to maintain the correct alignment. The
track-rod should not ba adjusted fo cormect 8 hent
steoring-arm. Ta chack and adjust the alignomeet of
the frook whesls {t is advisable 10 wse & Mrammed,
ard with fhe tyren cortectly infated procesd os
follows:

(# Tum the front whesls to the straipht-abead
position and set bath pointers of the alignment
teemroe] agelnst the iooer rins of the whesls
at centre helgdt o front of die hub, Mark che
palats of coolact of the pointem on the whesl
rirns, lock the trammel poinlees, and sithdraw
the rammel.

{b) Move the vehiche Fotward 0 thot the wheels
make ekactly half & revolution.

(2] Plage the tramme] st the cear of and paraliel
with the bub so that one poinler registers with
the mark on ome of e wheel rims; che

Fd

i}

pevinler o e otlher end should then be & in.
[3-3% mm.} away from the mack on the olher
wheet rim. This can be checked by meatine-
mient or preferably with a f in. (3173 mm.)
glage plate.

I the alignment 15 incorrect slacken the agls
securing both ball jainl seemblies o the
track-rod tubc end rotate the tulbe untd the
requiced aligrenent 15 obiained.

MOTE~The hall juvit have vight- and befi-
bard thrends rapectively, i the {oe-lo eag
bo alther imcroased or decremsed na reguired by
rotating the trackrod bobe m the requiced
direction. After eoch adjuriment of the track-
ril bempgth Hghies the oot amd recheck tee
wheels for carvect allgnment.

If the whesls gee badly out of elignment, thia
may b2 due [ the teack-rod, sidegpod, or
slaering-arms being bapt through accidents
damage. Tn swuch casey e arms aod rods
ahauld be pemoved and checked.

(1) Sgmeriog camn bearing adjustesent shoukd be carried
oart far ellminate all peeceptible snd-play. To adjust
Hie catn bearongs procsed a3 followa:

(a}

(b
teh

(A

Dioombect the stetring-box arm from the
gite-roud tao fres the gearn of afl loads,

Place s oil-trey under the stezring-box,
Remowe the end cower by woscrewiog U lour
retaining bolls.

Add or remove shima as oecessary 10 obilaig
the cormecl adjustment. The Stecring-wlisal
should turm Fresly when held hghtly at the rine
with the thumb and Toreflnger, But should
have oo sod=play,

{}) Rocker shalt adustewent should be carried out
aller adjustiog tle cam begings fdescribed above).

La}

With the stesping=box arm still disconnected
rovi The gichearond, slacken the adjusting screw
lockeut and gepaw in the adjusting scmew.

Fig £1

The staariup-hox am efiecking dimensions {righl-rand).

I,
2,

Lef-hard b5 appazite

13245 na 1425 in. (324555 1o X6~ 195 MUl
Mo (133-35 mmgy,

34 Mg MLS.

[mnm 3. 71136



THE STEERING GEAR (with leaf-spring suspension) J

(&) Check For backlesh by sxerling a Light pressure
ol §lie upper end of the stezongbox arm
aftetaalely in both dicections while an assistant
wros Lthe sieering=-wheel sowly frowm lock to
lock. It will be ooticed thatl the amounl of
gtackmess ia not constent, there being kesa
siackoess oty the centre than io the Rl-lock
position, H slackness eppears gt gl positions
of the steering-bar arm the adjusting scew
ghauld be screwed in farther. After Murther
adjustrnapl Ast apain in the same MAEORET.
The comrest adjustment i9 such that a "tight
spa’ will barcly ¢ appaceon a3 1he steenng-
wheel is moved past 1be ceolre poaitivn with
np backlash at the stescng-ocm. At this
position tighten the adjusting screw Lockout,

(¢} Bwcnpnect the steering-box arm aod gide-red.

(] Reflil she steering-box with the correct grade
il

Section J.3

FEMOVING AND BEPLACIMNG THE
STEERING GEAR

Carefully priss out the ceolre button of the sicerdog-
wheel Lo expase the sscuring out, Unscrew the nut and
pull the sieering-wheel off the column, Take care of the
Woodnsf key.

Ezmove the Dwo sel pios from the homfdp swltch
bracket ko release the bracket froem the colu .

Ezmove the two sot pints {oom the place whick sue-
rounds the coluon behlad the fasce. Hide the place and
rubber gommigt off the calumin when the column 2
beiog emoved from the vehke

Fxmere the curved lower stctiah of the radiator geille,

Tuck up the front of ihe vehicle and remove the mad
whezl from the same side a6 the sizeving-box,

Extract (he sieering-box amm {drop-tro) Ffrom (he
rocker shaft alfter Girst removing the damping bolt.

Releaae the stezring-box brocket from the chostia,

Separaie the steering-box Irom its breckel and emove
ibe bracket From beneath the wing.

Rotete the columo and withdraw it from the vehicle,

Reasgembly i3 8 ravergel of the remeoval procedure,
excepl elet cate munat be taken oo ansure chat the gtearing-
box atrd Is positioned corrsaly oo [te sphine, fe, 20 il
the clamp balt hole in the aco lioss up with Lhe groove
in the rocker anaft.

Section J.4

DISMANTLING AND ASSEMBTING
THE STEERIRG GEAR

Bemove the sietomg-column [rom (e wehicle a3
descrbeed in Section 1.3,

Pempve the shde covar apd joint gasket and draio off
the gil,

Withdraw the rocker shofl and il seal,
Gd MIGHA WLE, Tapee 3 51054

Press cut the cam roller peg astatably from the rocker
shaft.

Remove the etd cover, shims, and jouol gasket.

Gently tep out the kbeering-shafl from the top, wing
a soft-faced mallst. The lower ball cop and ball cage
will thus be forced out of the stezring-Box, and the chaft
and @m asmmbly can be withdrewn complete with (e
upper ball cape Ioass on the ghalt.

Extract the upper ball cup (rom the steering-bos.

Exlowct the 2]t bush Ffrom the top of ihe stecring-shaft

Ckan all compenernis in paraffio sod blow them dry
with compreased mir,

Exgmins the rocker abel bushes for wear and op oul,
uwglng & drift if & replacemvent Jy heccasary. Presa in new
bushes,

Examing Lbe rocker sheft for wear o the shank, aod
cxamine the aptines far wear end twisling; penew iF badly
WOHTI.

Epsure that the vhrust phug o the rogker slaft ia in
g condition.

The conical peg om the rocker shaft Lever must be frea
from flais. The peg, roflers, and balls can be revewed ae
& gub-asacmbhy i tigd of wear are apparetif, .

Bxemine the stestitig-ocolumn shaft cant {ar excessive
wear in the grooyes wasd sapmine the ball tracks formed
el each eod of the catn Mor sipna of pittiog. I either Sefect
i noted the sbaft and cam assembly muit be rencwed.

Examine the ball cages and cups [or pitting in 1heic
racks. Rencw IF pecesiary.

Carefully examine Ut sreering-bon arm foc coacks and
accidentel damage, aod check with the dimessional
drawing, Renew if damagad or if dimensions difler from
1hosa pivem.

Briore or duriog &4embly lubricate the ¢am bearinga
and rocker shaft bushes in the steering-box with the
recommended grade of oi] and soak & new oil szal io
enpine ail. Procesd &% ol

Press the wpper ball cup into Lthe stesming-box

Hotd the steerng-bok it 8 viee sa that the cam and
shaft assembly can e ngaried.

Thrend the npper ball chige and balls aover the slieft,
lip of the cage foremoat, and inset! tha assembly into the
steermg-box, sngaging the ball race with (he ball cap.

Ioaect 1ke lower bail caor and balls, dp of the cape
foremast, followsd by the ball cup.

Fit a new joint wrasher, the original shiny, and then
securs the end cover in posation,

Heldlng the stesring gear In the viee so that the
column 19 horizaptal, fit e steering-wheel temporasily,
taut for end-play, and adjuxt (see Section T

Fit & new rocker shalt oll scal into ihe housing.

Tnazrt the tocker shaft into the steering-bax apd install
g néw joitu pasioet and the side cover.

Fif Ihe dtop-arm, ensuring (han the seribed macks
coipcide, test fot bocklash in ¢he central position, wod
djust [3en Saction 1.2,

Pemove the piecrinpwheel and ingart a oew felt bash
in the top of the steering-calumn.

Rchill the alcsring-box with the recommendsd grade of
oil,

5
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THE STEERING GEAR {with Flexitor-type spension)

Section Ja.l
DESCRIFTION

Thre ktocring gear i3 the cam and lever type, with o
ratio of [$:F 5 |. The @m portion tekes the form of &
generaled worm, mtepral with the steering ahafnt, moving
im bill bearings. The rocker shaft peoves o & phosphiot-
bronze bush, and Uk laver poction of the shalt cammies
lhe camn peg aod codler adsembly. The conical end of
the peg engages the cam, and ax the peg dees nol towch
the botlom of the cam groave, adjustrent for aear B
effected by increasing th dapth of sngagement by meads
nf an sdjusting screw in the $de cover. All working
parts are iminpersed (o il gtd a0 oil eeal 4 Gited rownd
the rocker shalt 10 prevent oil Icakage, A felt bosh &
Gitad i ibe vop of the stemming column (ube and servea
B (hird Meady bearing for (b ateering sofupmn ahalt.
The sinéring box erm ts eHached to the rocker shalt an
taperad splioes.

The linksge between the sicering-bor aod wheels i3
through & track rod which is divided cenrally and i
connected 1o tha relay arey.

Two swivel piog, an upper apd & lower, are [liled,
‘Thety Tun in plain bushes, and thryst washers are inker-
ped Belween Lhe upper face of the hyb casting and
tha Jower [ace of the swivel pim housing.

Section Ja.2

ADJUSTMENTS 14 THE VEHICLE
Toe=In

[t iz nest jongrortaol that Lbe front wheels should we
in } oo f i €3-075 to 4763 oun ), and thiz is governed
by ihe length of the track-rod. An adiestment @ provided
0 Lhat the track-rod may be lmglheast or shortened 10
mainitain the corcsct alignmeot. The tack-rod shoondd not
ke adjusisd 1o cotrect & bend steeniog acm Tao check and
adjust the ghignmeot of the front wheels it 5 advizakle
o uit & trammel, and with e tyreg comedly inflated

praceed a8 folows:

Turn the Front wheels w (he straighi-abead position
and set both potiters of ibe elignment teammed 2gainat
the jnner cmd of the whesls ot cootre Bright in front of
the Rub, Muck the pomls of contact of the pojoters gn
e wheel rims, lock the tranome] pointers, and withdraw
the irmmmel, Mova the wehicle forward so that the
wheels maks cxectly half 2 revglutiop.

Place the trammet at the rear of and paralle]l with
the hub 50 that ope poioter registers wilh the mark an
o OF Lhe wheel dims ; the pointer on the other and should
thets bo § io, (3175 mm} away fom de mark on tha
othar wheel im, This can be checked by nueasurement
of praferably with 1 § i (3-[75 mm) gauge plate.

e
|
7
| 3
1 v
i E i1
r E_'l'l_ Y
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Lol mior m.m

E1dli

Fig. a1
Detasls of Aeering (right hard}
|. E\sening column. s Riley lever jupper B. Sieering amm ). Seadng ring Ltom),
2. Steening bor arm. 5. Helay lever {Jower). 0. Relay shoil cop bk, 1L Senbng rimg (BvHinm)
1. Silerod. ) 7. Trackod 0. Relay thatt bobom bush. 13, Scal réldins,
d. Ralny shalft housing.

Jrd
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THE STEERING GEAR (with Floxitor-type suspension)

If the alignment % tncotrect slacket the nut securing
both ball joint assemblies to the tcack-tod tulse and
potate the tyks potil the tequired alignment is obrained,

MOTE.—The Wil joiwts bare righl- ood lefi-hand
thremds respectively, thos Bve foe-in can Be silher moeresed
of decreased ax pequired by rotating Lha track-rod tube
b the reqied dieection. Afer swch adpmmisnt of the
treck-rl length Hghico the mab aod rechok the whetln
for cormect ali gawwst,

Witk the divided trpsk-rod the afjustment mosd be
undertikan by turting sach teack-rod tube an eqoal
amaunt,

[f tha wheels are badly oot of alignment, this may e
due to the reck-rod, upper and lower relay bevers, or
alzeripg arkns being bent theaugh accidsntzl damage. [o
auch cases the arms and lavers shoubd be removed and
checkad,

Sivering box

Seearinp chry benritg ddjustment shovld be carred out
o diminets all pereepdible end-play. To Sdjusd the cam
bearinge procsed a3 [ollowrs:

[Hisconnecl e stdening arm from the upper melay
kvers 1o fnté U g of all loads.

Phaoe an odb-troy wnder the stoeriog box,

Bemove Lhe stid over by unscrewing the four retdining
bolts,

Add ae resmova sRirms L necessary o abialn e sorpect
agjusbment. Tha seseciog wheal should ten Foeely
when held Tghdy at the rict 9dth the thumh and fors-
anger, but should hava ao end-play.

Rocker skafh adpustvient shauld ba charried out after
eudjistizg the carn beatings (daseribed above).

() With the slasting arma #ll] ducoanscis] fyoe
the upper refay bevery, dlecken the adjusting screw
Incknnt and sorew 10 e adiustiog scrm,

NOTE.~ It by ooty bo poll e ox aistvlinds
to lbaw the adjuitiog s 1o ke clear of the frume
sk-mewber. To do thin detech ¢ Bouchet on
e lower balf of the stesrfog column sod remnre
v two seering box clamp bolix

(8} Check for backTash by exerfing & light precsure
o the upper end of the atearing hox e alleraately
In both direclions while an msshiant teros the
sleeciig whesl slowly lrom lock Lo Jogk, It will
be noticed thet the amount of slackmes is oo
constant, thers being lesy sleckpess ip the gentre
than in the full-lock postion, LF Hacktisss appesrs
at all posklens of the stéerimg box arm the
adjusliog scresr should he screwed in farther,
After furtber adjustment fest again in the same
feansr, The somrset adjustnent ¢ such thad 2
“tight spot” will barely ba apparent as the sicenng
wheel is moved past (he centre position with no
backTash al tle stesring arm. At whis pasition
tighten the adjusting screw IncknuL
Ecfit the steering box and column bragket

L4 MLOMGH MI5, lwue 3. 60510

Fig. JaZ
The siceving box orim chacking dimensiors {right kamdd)

Reconect Lhe stearing aren and Linkage.

Refill the steering box with the comest grade of
oil.

Section Ja.3

REMOYING AND REPLACENG THE
STEERING GEAR
T rermiones Che steering box aod colimo it i osessary
e wmows the wing outwerds a few inches; to do ihds
peoceed a8 Follows;
Drsconnest e Mronk grilke e-rods.

Withdraw two bolts at the mdiaver sdds mountlng
and reave the sicady brackel.

Reosove the corner plate at the 1op of the golie

Pemove the body Mropt counting bolt.

Unseraw el] bafts holding the wics atd wing stay.

Lt the wing and taove it aideways to claar the dseing
ok,

CareFully pries oul the centre button of Uhe tisering
whesl tor empoee the sseuring nul Doserew the ool and

o

=N
=t

Fig. Ja.d
The ttagring avit cfimcking divamuions
S 3
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THE STEERING GEAR (with Flexor-type suspension)

pull (he Sieering whee off the columo. Tuke care of Lhe
Woadrull key.

Femova ihe fwo =ots pins from the horidip swilch
brackel o rebease The bracket (ot the column,

Beruwe {he iwo sot pins from bz plate which sur-
rounds the column et the fascia. Siide 1he plate and
rabeer grommet off the colomn.

Take apl the thees st pdna (i0lo oaged nuts) which

securd the smatl Adch plale adjacent o the steering box.
Eemaye the plate,

Boroore the four set pins which securs the s cleansc
strap 12 the brackels mounted ot bop of the Bitch plote.
Mova the air ¢lepter over the eopine 1o allow socess
the steermg box, Take care of the four distence piocea.

Dizormct the steering side rod from the siesring bax
AT,

Remove from the chassia the shock absorber djacent
12 the steering box.

Take oul the split pin and unsceew the tul which
s&cures the ateering box arm

Take out (he two set pins from the siesting box
brucket.

Bolate the box 3o that whe rocker shafl is vertfizal and
the arm wprwardy, Llse an exitactor w pul the arm off
the shaft

Lilt the box wp fowards the sounck: o 1het maximuwm
clearaoce ia abtained. Rotate the boa so that the end
of the shafi frorn which the apm wae femoved b pointing
dewn. Slide the colunmn down be Lk front oad whesl
besh, This will Bring 1ha column ¢lear of the scubile.

Draw the column oul of the vehicle by moving the
Lop end &cfogd 1he enging,

Beamembly s a reversal af tha recioval procedure,
excepl that care mouel ke taken to snauss thal Lhe sieering
B arm is positioned correctly an il splites, A register
t1afl i% scribed on both tha aee and stesning bon rocker
shaft, Theae marks nust bs topether aod 1o Ime.

When thes box s clamped to (s mounting brackst

coaure that it 15 positicoed hard up againse te botlom
of the bracket,

Sectdon Ja.d

DISMANTLING AND
ASSEMELING THE STEERING GEAR

Follow the ingitucticns gven in Section T.4£.

Section Ja 5

REMOVING AND BREFITTING
A RELAY SHAFT

Tor remove tbe retay shaft from the vehicle procsed
a3 follows:

Jard

Femove the sceews which secure the cadiator top
blaoking ptale. LT off the pute.

With the blankizg plate removed, accss is guited o
the relay shaft. Unscrew tha cemical st pen from the
top of the shall and gollect the flar washer paaitioned
baneath its head,

Elacken ihe pinch-bolt of tha upper celay wver. The
pinch-balt at ihe bottom end of the shafl Iocates info &
groove round e shafl and must be completely math-
drawn from the lower bever. Slide boath upper and lower
wvers off the shafl,

The ahall can oow be tapped owd of ifs housing with &
gaft dnifl,

Ramove the uppee and lower oif seals. The upper
ane can ba prisad aul of the howsing, but the lower poe
can only be remowsd alter s retuiniog ring bas been
taksn nut.

Using & auitable drilt, drive out the upper amd fower
bushes—asuming thal they ap sulliviently worn to
waTaoi remoyval,

Fit mew upper and lowar buthes by ising & steppad
dnft heving the form and dimmnsione glven in Fig. Jo .
The uwse of this drift «ill onaurs that (he bushes are
properly located wichin their bousing. TEe bushes nusgt
be pressed into the housing 4 in. (13 mm.) bdow the
top and bodtom aurfaces. Fit the ol scal against the
battarm edge of the lower Bush, following up with its
releingng cing. The drift used to Gt the bushes can also
be used (0 square up the scad amd the lowsr resaiming
ring. Fut the lower relay bever to the relay shafi and
pocure wilh lhe pinch-bolt and out Ioserd the shalt
fpre-dubrfeaded) upwards into s honsiog and held it in
i fighest pasiticn by means of muitable wooden packing
blocks, Tup up the =l pin hole in the top af the relay
shaft with oll. Fit the upper oil szal.

IT the sissring #ide rod has for any ceason had its
length aliered il must be resed o 13} in. (349 mm.]
balwesn the ctnices of the ball pin shasks, aod tha upper
rélay lever mmusl be positioned on the relay ghaft whial
the road wheels ara in (he streight-aheand pacition and
thz steering box cam it In 1t mid-look or ‘Bigh" potition.

AlieTalion may Te necessary to the steeriong side cod
io that an equal amnunt of 'gish' s felt &t the stesring
wheel at each [ul] Lok,

When the upper relay kver has been positiooed on
the shafy, place the Bat washer on its top sariaee zod
ioserl the set pin. Tighten the set pin soffcisatly te pull
the shaft iofle the relny acra splines.

NGOTE—Do sot iighien (ke set pla fo such Bn extent
ihat the shafi bouwdng Is ploched betwees the upper and
howar lovers. Tt it esettmarin] thent the steaft Is Tfres 10 roade.

Remave the wonden packing and test the steering For
freedom of movement with the wheels off 1ha ground.

Hl MO WIS, Isnee 5 6053F



THE STEERING GEAR {with Flexttor-type suspension}

section Ja.g

REMOVING AND RET'LACING
THE SWIYEL PINS AND BUSHES

Ta fit new swivel pins and byshes proceed 25 folgws:

Jack up under the frone coost-member, Spring off
the pave-plase god remove the road whesl coocomed.

7

P— ¥ —

(44-45MM.}

1 1 (1-ovemm) fH-LE;H.M] I
——
|'E

(28 -575.M4.M)

e

|- 125"
5B WM)

Peir—p—

E. Wi§. A

Fig Fad
Divrentbory of i drift used for fertg retay shaft bethes

Soppore the lower ead of the swinging atm wilh wooden
blocks,

Dissenoest 1he ack-rod from 1he sloeniog amm

Pupch-mask the iwe halves of the drive sheft so

ihat reassembly can be cffected, keoepiog the same
relationahip. Unsceew the dust cap on the splines

Take oul the sat pipa which secure the bub siecing
arms and jntegra] swivel pims to (bhe bub cieting. Them
& one stesning et only on cach side. Teke care of the
locating dowels. Support the hub whilat withdrawing
the swived pins, using toof 1 BGSRS.

Pull 1be hub astembly away from the swivel pin bush
housimg, Retriewe the three thrust washers and dusl cap
fitted below the Tower Teoe of the bush housing,

Tap out the welch plups, and wsing toel 18GAT,
remove the bushes from their howsinga.

Fit the mew bwshes, wsigg lool 13057, so that they
ara flush with the bearing faces of the housings.

G MIOACH MIS. T [ 5%

Fig- fo.5
The refaor upper bover checking dirrenrions
A 1 I (42-B6 i )

B 53 o (146 foerl p

MOTE~The spiit o (ke bushes oiist be bownrds the
ceatre-dwe of (b vebicle, The ol preore rim-out mest be
ol Ut (o b Hiee coier 0 e wpiper rosh &g at the bodtom
M (ke bower bucsh,

The top mod boliom bushes are inderchangeabls.
Line-ranmt he bushes, using tools 15068 aod 18GER,
Traert ey pew welch plugs,

Ad (ke gloefing aress o shiunk onto the swivel ping,
cach arm and pin raust bae servicesd as an ascembily showld
the ewivel ping require reoswal.

Ol the bushes and swivel ping, offer up the hub W
the szl pin hoosing, pupling the splinge of the driva
gheft into their houaing with the repioter merks in line.
Tonserl the awivel pioe in posltion and secore with the
sct pina. Tighteno up the dust cover on Ihe drive shaft
splinees and relubricate thropgh the nipole provided. Tn
the case of the lower ewivel ping do nok omit Qe thrusl
whshern and dust cap. The order of assambly is an
folbows: §o) Dnse covar: [A) Steed washer: () Oilite

Frg. fa.b
The refay lewer lever chocking dinmensions

Ja 5



i
SECTIONAL YIEW OF THE SWIVEL PINS
{WITH FLEXITOR-TYFE SUSEENSION)
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2. Wheei sud. 14, Eriscuos oo, i Dl covr, 32, Upper mived pin.
3 Drive Mamgs 13, St frian. 23, Spring wachet. A% Ol negmle.
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7. Washar I}, Bapwer atesring acm, 1. Tralling s, B Ol asal,
E. Tligtance lihe, 13, Hub 1slihg 23 wekeh plug 3. Ol g serew,
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THE STEERING GEAR {with Flexitor-type suspension) Ja

Superload washer: () Stae] washer. The dist cover is Reconnact tha Bzll folars of 1he si2ecing inkoge.
poaitioned wath i recess downwagds 2o ikl i shrowds Eefll 1he coad whee! aod lower the wehicle to tha
1he washers, ground,

For “Service Tools™ raler il page Ju.E.

e MIHOHE MIS Ladow b S1064 Ja T



Ja THE. STEFERING GEAR [with Flexitor-type suspension)

SERVICE TONLS

L8GI0. Steering Wheel Remover

IRGTRL. Sienrleg Wheel Eemovey Adaptor

ISGLES. Steerinp Ball Joint Separator

IRGCTHA. Bitering A Remorer

JaB O MIGH W12, luuc 1. 51964



THE STEERING GEAR (ith Flexitor-type suspension) J.‘;l

186758, Steerlop Arm Bemver Thread
Protectoes —LUINF.

[855). Swivel Axlo Deth Remerir and Replacer

LRGGE. Snivel Axle Bash Reanswr

18G58, Swivel Axbe Burh Reamer Wrench m{%ﬂﬂ

PIEGEDS, Bwivd Axlc Pio BRomerecifly

O4 WliQ0 Mi S Laswe & 4283






SECTION K

THE FRONT AXLE
{With Leaf-spring Suspansion)

Axle sasembly—removing and rephcing ..
Crown wheel nod pinkon
Amambling and witlng " . ‘-
Diymantling
Dercription .
Difersnlinl azcembly—removing and replacing ..
Differzotial pinicns—remaving and replacing,
Hub—removing and meplacing
Pinton oil seal—rencwing ..

Serwice tools . -

=F

Swrivel hougipg and axle ghat—ramovicg and replacing

£ MW MY, [ 1, 1RTA

Section
E.-2

.3
K4

BT
K3
K.b
K9

. Bpd of Sectivn
KA

Kl
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K THE FRONT AXLE {with leal-spring saspencion)

Section K.1

DESCRIFTION

The fronl axle ia of the Mully Boaling 1ype, incorporaning
hypoid final reduction gears. The axbke shalls and wwivel
bovsing egenblics znd the difzrential assembly can be
wathdrawn without removing the axle from the wehicle.

To snvable bt Fronk wheels to drive eod stear e wehicke
at 1o sderee bme Lhe differetial shafta are connecied to
the ewivel anle shefta by uoiversal joints running in il
inaids the swive] housing assembliss,

The front b assembites run oo teper-rotler bearngs
mouniad an the bearing inner howsings and are eccured
by circuler nuts and lock washers The Bearings arc
lubnicated by oil footn the aovivel hougings.

Wheel stinds in the hubs pass through the bhake-drums,
which mz focated on Lhe hub Mo, Each swivel ax}e
shalt driving Baoge i3 secvred dirsel o the hub by six
balts and spring weshers,

The differential wod pibion shall beadngs Bre pre-
Lloaded, the amount of prefoad being adustabls by shims.
The pozition of the piciod [ pelatlon ot crown wheel
it delertndned by & pinion hesd washer. The Backlash
betrwesn the panrs 1t adjustable by collera.

Section K.2

HEMOVING AME REPLACTNG THE
AXLE ASSEMELY

Dipgin the ol from the axle case.

Iaclk up the froot of the vchicle and support it with
slands pozitioned Beneath the chassis side-membera.

Remove the road wheels and position a trolkey jack
under the centre of the axle case.

Disconoest the propeller shalt deope from the pioion
flarge and support the propeller shatt, Before soparating
the Bavpra mark ibeto g0 that they can be refitied in the
same relationship.

. ’

g K1

Ihe sieering-arrt checking ditwmpions (Fighi-hand).
Left-humd i3 appasite

24 in, CA-TEET mmud, . &k in-{157-146:5 ml
1~

K4

Diescoonect the side-rod [ram Uve wpper steering-arm.

Release the radius rody o e sak: and pivot them
out of the way,

Digeomdiect the brake fexibde hose from the bracket
i Lhe vhassia end plug the ends of the pipes w pravent
Inss of Buid.

Remove the nots and sprng washers from the U bolta,
remave the [ bolia, and pivet the dampers and mount-
ing clamp plates cut of the way,

Raiee Lkt axle clear of the springe, rentove the frout
botts, and lowsr the springs to the gronnd The complels
Axke can now be removed fotwards <lear of the wehicle,

Refitting the axle i1 & veversal of the removel proce-
dure, but carg slyould e taben Lo lioe up Lhe merks made
on the propeller and pinion shall Aeoges in order o
maintain thelr bkalance,

Beflll £l akle case with oil to the coreect tevel and
bieed tha brakes as deaibed in Section M6, Check the
alignmenl of the ffont wheels,

Section K.3

BEMOVING AND REFLACING THE
EIFFERENTIAL ASSEMELY

The metructions given undsr Section H. shoold be
Falowed, toling (hat in this case it will be mecassary to
separaie the hub &od swivel housing assamblies from
the azle tube at the dinged joints. Support the aswam-
bliea to avoid daygaging the ail szale in the ball housings.

Section K.4

DSMANTLENG THE CROWN WHEEL
AND PINIOH

The instruclions given under Sectlon Hd should be
[olbowned,

Section K.5

ASSEMELING AND SETTING THE
CROWN WHFEEL AND PENIGN

The instructions given wnder Saction H,§ zhculd be
followed,

Section K.6

REEMOVING AND BEPLACING THE
DAFFEEENTIAL PINIOMS

The instructions givan vnder Sectlon H.S should be
followed.

Section K.7

RENEWING THE I'IMNIGN Ol SEAL

The instructiony given under Section H.7 should be
fallowsd,

Lid MIEQUCTE MALY, Dt 5. T21HS



THE FRONT AXLE (with leaf-spring suspension) K
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Fie KT
The stecrimg ride- ond frack-rod armt checkvg
dimensions (righi-lond), Left-fand 1 opposics

[ & dn (819362 o b, 2. 6% I ([5T-B562 mnra.).

LI 1LY
Section K.8

REMOYING AND REPLACING A EWIVEL
HOUSIMNG AND AXLE SHAYT

Jack up the font of the wehidde and remove the road
wheal concerned, :

Remove the hub shsll seeew apd tha Bange beits from
tha driviog flangs aod extract the Aange.

Ciscomoest the bowke Gaxibla hoss from the bracke
oo the chessis,

Remove ooe of the botlom swivel pin sccudog bolts
acd allow the oil te dreén [oom the housing.

Femote (he pwivel pin to bali bouwsing oil acal sod the
ail seal rolaier,

Bemove the top and betiom swivel pins. The shims
Htted between the swivel pins aod ewivel housing mist
be refitted in their original positions when reassemblicg.

Palt off the hub aad ewivel pin bousiog mnd sxiract Lhe
axle shaft. Be careful not to damape the oil seal in the
ball bouaing,

To replace tive axle shaft and swivel housiog reverse
ihe removal procedurz, Before refilling the wwivel
housing with 1be recoiimendsd oil, it = necossury 1o
eheck the preload on the swdvel pins as described below.

The preload on the swivel ping must be such thet thers
i1 @ tesistapoe Lo curning when & padl of 15 [k (B0 kg.)
iz applied at right angles o the lower Sieenbg anm.
However, il oew swivel pina and bushes have been fitted
the preload must be s2t o 20 1o 23 Ib. {907 ta b1-36 kg
to wllow for initial settling. Add ot remwve shios to
obtain the required sening.

Sectlon K. 9

REMOYING AND REPLACING A HUE

Jack up the front of the vehicle and remave the road
wheel conoermed .

Bernoww the Brake-drum and deiving Range. Place o
clean receptace woder the hub to catch any oil that may
mun asut.

@ ¥nock back the labs of the lock washer and remowe
the muler aletted out. Remove the lock washee, nner
slotied out, and distance washer fuse 1oo] 1BCIT04% (o
rermave the ouls) i

Extract the hub. The ioner tace and roller agsembly,
oil sa4], end distence picce will mmaein on the hub inner
arpport.

Extruct the vuter races of the inoer aod ooter beacing:
Erom the hukr,

Refil the outer eest to the hub, making snce shat they
are bard wp agrinst 1he abotment sheulder inaide the
hub.

Positinm the {nuner race aod rolisr assemblies m their
oculer caces aod pack the bearings with prease,

Fit & new cdl geal walh the [p facing the beariog.

Pomition the distance piece up againsk the shoulder on
the hub idnsc support.

Slle the hub onto its inner sopport, locating the
inmer and puter races of Lhe ioner beaclng, and canefully
drifi the inrer race of the outer bedring onlo the hub
innér support. IU B essemtinl that (his race assembly
showld nat be forced hard aguinst its outer race a5 (here
i1 & dangar of the beaning surfaces being damaged.

Fit 11 keyed distaoce washer and screw up om of the
drevlar nuls finger tighi. Poodate the bub to distribuie
the grease and check that Lhere ia atdl play io the baarings.

Tighten the slettet nut imtil there is 44 10 006 in.
£ 10 ter 55 mam) end-phay |6 the bearings, wsing o suitably
mounied disl paupe. Fit the lock washer aod ascertain
thai one of the tabs linet wp with o dlot in the et do
ool Secure b at this stage,

Serew up the second slotied nut and tighten it, wueg
12G 1005, at the same time makltg suee that the Brst aut
doea nol move, Racheck the end-play, and i stll within
tha above lumits, loek Both nots in position with the lock
wather in one of the slots. The cuter oot most, of courss,
line¢ wp with one of the £ amaining ha of the lock
washer,

Rehit 1he driving Aznge, brake-dewm, and road wheel.
Top up the bub with the nil that drained sut on removal,

SERVYICE TDOQLS
Pefer (o "SERVICE TOHOLS', Section H.

Q4 WG BELS. T Y, 1RTS

K5






Ka

SECTION Ka

THE FRONT AXLE

[(With Flexitor-type Sospenxion)
Serrifon
Axbe difve wott-—removing and réplacing . . . . . "y ‘s Kal
Bevel panion ofl seal—retewing .. .- e . . . - Ny . Kaod
Crowp whee| and pinion—assemblivg and petting e . .- .- . .- Kat
Crown wheel sod pinico—dismanptling .. s . e . . . . KaT

Description .. s . s s .. . . . . . . Kal

Differentiul assembly-—removiog and replacing .. . . . . . -+ Ka3

Dilfferentlal pindons—rativaving and teplacmg .. e .- . .- - .- Kag
Driva piafit nsadle rolbee Bearlngs . . - . . e . Wy Ko
Priva ghaft oil seal - - ‘e . .- .- - - .- o Knb
Hub—dismanding and resssembling .- . - -- -- ‘- . o Ka.ll
Hub—removing and replasiag .. . . .- .- .- - . o K. 1o
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Ka FRONT AXLE (witk Flexitor-type suspension)

——

Section Ka.l
DESCEIFTION

For detafed description of front arle sez Seclion Ha. L

Section Ka.2

REMOVING AND REPLACING
THE AXIE DEIVE UMIT ASSEMELY

Fotlow 1he instnmtoogs given in Section Ha 2.

Section Ka.3

REMOVING AND REPTACING
THE IMFFERENTIAL ASSEMDBLY

Follow the iostroctions given in Section 1.3,

Section Ka. d
RENEWIMG THE BEVEL PINION OHL SEAL

Fallow the instructions given in Sectinn H.T.

Scction Ka.5
RENEWING A DRIVE SHAFT DIL SEAL

Follow ihe inctreclions given in Seclion Ha. 5.

Section Ka.6

FENEWING THE IRITVE SHAFT
NEEDLE ROLLEE BEARINGS

Follow the jostroctons given in Section Ha 6.

=ection Ka.7

MSMANTLING THE CROWN WHEEL
AND FINTON

Follow the insiructions giveo in Section HA.

Kir X

Section Ka.%

ASSEMATL NG ANMD SETTIMG
THE CROWN WHEEL AND PINION

Fallaw the insiructions given i Section H-5,

Scction KEa 9
REMONVIMG AND REPLACING A VB

Follow the insivietions given in Section HS,

Section Ka 10

REMOYING AND REPLACING 4 HUB

Jagk up ihe vehicl: and emaove the rosd whetl con.
cermyed.

Tlnacrew the dust cover on Lbe slidiog splines of 1be
drive shall, Punch-mack the 1wo pans of the shaft.

Dhizegmmect Lhe bydrlic brake Hexible hose from the
hiake barkplale,

Rowovs the upper agd luwer swivel pins as described
im Secticay Ja

Full the complete hub apd drave shaflt away Mmom the
vehicle,

The punch-merks which wers made on the slldidg
aod fxed helves of the drive shaft miose ba o cegisker
when Lhe aplines ate Te~entered.

Ensure that ibe bub iz corrcctly positonsd an the
cwinging amm in rolation o the brake hydrapiie ppe.
lines,

Section Ka.l1

DESMANTLING AND REASSEMBEING: A4 HUE

Follow the instructions given in Section Fa.1l.

G M1HGY M5, [ssee 2. 60439
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SECTION OF THE FRONT HUBE
WITH FLEXITOR TYPE SUSPENSION

. ..-..--.-.-.-.-:' 3? 35 3? 35 34. 3 31 3-'
K.

a0
29
A 18
A 47
o
{}gf 7 a4
i | 76

5 j
N i 7 il T
7 'ii’h g[,;;f;j%ﬁf%;
T - i o™
Ll N L . 24
A R N
N - 23
#\ |~'-.;-u-.--.
i:g:'.-h
!:H
- 22
T4
2
[ '-.
L llu
i . io
e 13 1415 & 17 18
C 1358 A
¥a, TNt ', Dherir o o LheHrHplion Mo, [herergeiion
1. Wil ol 1I. Rrake backplane. 2. Sirel wnaber. . Uppew steecng amme
Y. Wheel d 1L Nintance pieoe Y. Pt cneer, 1. Swawed] pin bagh,
5 Dirjwe flange, 13, Sct pln. 3. Sprimp washer 32. Uppet awlvel pin
4. 1M guard. 14, Spring washet. 4. %et pin In oswivel pln 3. O6l oipple.
5. Spdil ple 15. Doswel for e e alr. 34 Ml amab
6 Mul |6 Lamoer yrive] pin 1. Gwived pin bk, 35, Hackplate et pin,
T, Worer. IT. Lower areering aom. 6. Wekch plug. 16, Clote.
& Dodicex b, 13. Hub caafing F.Y8 Tﬂ-ijl'ﬂt ArTTL 1. Of meal.
9. Toperaodler race. 19, Sbe=l wagher. TH  Wiclch plug. K, fH puerd i,
1%, Prake-drum. 20, Oiliee Superinad watker, 3 Swlvl e bDusang 39, Divuenx washet,
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SECTION L

THE FRONT AND REAR SUSPENSIONS

{Road Springs and Dampers)

Froml spring
Diimantling wod roascembhing

Remioring avd replacmg . e -
Rear spriog

Dismnading and respencbling . .- .
Renioving and replaciog . 1
Spring dampers
Remcving wnd replacing {Front)
Remgving and replagiog (rear]
Testing .,

Topping up {rear)
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L THE FRONT aND REAR SUSPENSIONS (Ruad Springs and Ilampers}

Scction 1.1

BESCRLPFTION

The roud springs are the semi-elliptical Jzaf-type, the
rear cods of which plvet i shackles ro allow for variant
Iengths of the springs as lwy ar leasd 1o load o
rehownd. The front ends of the springs ame mountsd in
rigid brackstr on the ame; the drving end braking
forees ars Icansmitied froo the axles to Lhe frame theough
this and of the spongs, The spwings are mounted on
Silentbloc robter bushes anel requare o ubmcation.

A mbber bump stop sttoched o & brucket on gl
liagsis side-member and a check strap {rear aale only),
which, is alag Fxed to this member aod passes onder Lhe
axle cage, limit any exctzive up-zod-dosm movemenmt
of the anls,

The fropl spring dampees are of the telescopic,
hvdeanliv type and requile ne topping-up. The dampers
are mounled fo the Framee and axdes through rubber
bushings,

The rear spring daepers are of the lever, hydraulic
type ioncd nre mcanied on brackets adtacled fo the chassis
sicle-rmetnber. The dampsr arms are coonsceed Lo the
spring seats by all-type link asserobdics. A filler plug i=
ipcared i the top of each demper.

Section L.

REMOYING AND REFLACING 4 FRONT SPRING

Using jacks, suppoct wndes the Tront axle and the
Frome o réhisve the aprings of the weight of the vehicle
and anle

Faleaan thea apring damper botiom mannting, woscrew
the “11" halt puts, and ramoye the "1° bolte and plate.

Adjusi e pcks uolii the spring i just fTee of the
EpFitg ceat on the axls.

Remiovs the nuts from the front sochor pin aod the
reae ghackle ping. Deive aut the front pin, uzing 8 copper
deift to avoid damape ta the threada.

As each rear shackle plale has a pin fined to ot thers
ig no teed Lo drive out the rear pies unkess the bushes
&8 1o be renowed

Withdvaw the spring Mmom usder the front of the
vehicle,

The replavement of 1he spring is o oevetsal of the re-
moval procedure, All aochor and shackle pin auts should
be fully tiphteoed. Meke sure that the spriog centre-boll
{or toe-bolt) seats properly in the spring szat on the aale.
Check and tightcn the "1 bokt nuts with the wheels on
the ground and the vehicle Jaden.

Section L.3

DISMANTLING AND REASSEMPLING A
FRONT SMRIMNG

Grip 1he spring in a vice betwéen e wop und bottom
Imaves

L2

Upiscrew the nute and remove the bolls and the sprmg
chips, The chip screws Are ascored by ceotre-punching.
Femove the safety ¢hip Toorm sither end of the spring.

Unecrew ithe centre dowel boll qut and withdrawe e
bodt to separeie the apring leaves,

Remove the spring leaves from the viee, Partwcular
fode slinud be made of the positions of the respective
I,

Use paraffin and 3 »ir¢ brigh (o remove dirt and nast
from the spring leares.

Il axamination reveals sxcessive Wwear or cracks e
Jaaves ahoubd Be renewed. Mommaldty coly the man kal
1% mvailable Fop wevice and the aprng assembly shewld
be reoewed i Furthes dapnage i cvident.

Indemiations caused by the leal cnds shoubd ke
smonthed off by grinding,

Inspecl the anchor and shackle pins and bushes Cor
WeRL, renewing parts a3 meyguirtd. Mew bushes ghould B
pressed indo the apring eyes fush wilh tee cuwtaide faces.

The massembly of the spting 9 & reversal of the dis-
manUiog procedurs, Fit mew rolbers if necessary, tighten
ke outs, aod scure them in posidan by contre-puaching.

Section L.4

BEMOYING AND REPLACIMG A REAR SPRING

Follow the instructions given o Sectioa L2, with tha
xception of the spring damper mounding.

Section L.5

LHSMANELTNG AND REASSEMBLING
A RHAE SPRIMNG

Follow the igstrustions given in Sectioo L3,

Bection L.b

BEEMOVING ANDE BEEPLACING A FRONT
DAMEER

Remove the out from the top mouniiag of the deoper
and extrect the washer mod mobber tash,

Release the boitom mounting out aod bush and will-
dgw ¢he damper from ia fulerum pin,

When replacing the damper avoid overlightening the
mounling nats a8 this will distort (he rubber bushes,
(Sec alea Sestion L.8.)

Section L.T

REMOVING AND REFLACING A EEAR
SPRING DAMPER

Cracanoest the hydranlle demper link from the spring
seat, remowe the fwo bolls securing fhe damper body to

G WIOCA BEIS, Dskae 3. 510



THE FRONT AND REAR SUSPENSEONS (Road Springy and Dampecs) [,

the chagis side-mamber, and raniove the damper com-
plabe wilh Jink from Teneath the vehicle,

Refitting 3 & reversal of (he removal procedure, But
before reconnacling the Lok to the spring seal work 1he
P arl i few times 1through its Full travel to expel
any 3t which ey be trapped in the operating chamber.

Section L.B

TESTING THE SPRING DAMEPERS

If thepg j5 any doubt that the road aprings are ade-
quately dacped the condition of the sprimgs and the
ly¥re fressurea should alag be considered, ac thess have
an appreciabbie bearing op (e sults ohbajnel.

Ir the hydraulic dampers do not appear to fuoction
sibfictorily sn indicabon of fheir resistance can be
obtained by cammying out the folowing check.

Froat

The coodition of the damper can be wested whilst off
the vehicls by oxdending the damper to its fullest exkent
and pushiop apainst the pressure of the fuid {do naot
placs (be unit io & vice becauss pressure on the cylindsr
sy bind 1he sliding parta). Il no resistance i3 felt, then
Lhe unit tust be primed, a5 described below, or renewed.
Mo bopping up or other service is required apart from the
aocationd] rénewal of the rubber bushea on the Fulcrum
plns,

To prime the damper, hedd 5t opright aad operaie
throoghout s full movemept aboul |0 Gmes. After
priming, the dampar must always be kapt 0y the uptiphe
poution. When atoring the damper this wpright position
must be meiotained, otherwise the priming operation
will have to be repeated efars Gitjog the damper o the
vehicle.

I8 squeak develeps in (e damper this may be due
to & dry plsion rod gland, aod this may be overcome by
axtending (e damper Mully aod fubrdciling the piston
rod with damper luid,

Other neiser may be dwe b damper Axings or bushes.

G MG MLF. Teae d, 51

A little drper flupd o the rubber bushes may nrercoms
thas,

Inzmilcasas of doubt it is advisable fo renew the damper.

Boar

Bemave the duoper foom Use vehecie,

Hold it in & vice and move the lever arm up and
dewno throuph its complate stroke. A mederate rasistance
throughoot the fulk strake shnwld he felt; if, however,
the mesisnance i eHalle, of e movement in the bever
is noded, lack of Auid is indicatéd, or there may be adr
in Front of the piston. The free roovement should not
exoced § in. {3 mm_} at the outer end of the arm.

If the addition af uid end wosking the atm over ite full
rangs of fravel 2 numbser of times give ao improvesent
& pew damper should be fioled,

Too much cesimtancs, ie when it iv ot ponsible o
move the lever orm alowly by haod, indicases & broken
intermed pact or 4 seized pistan; in such cases the damper
should be changed for & new or reconditivnsd one,

Section 1.9

TOFHING UP A REAR DAMPER

The dampers muy be ceplenished in positlon, provided
the fops have been (hotoughly cleansd 10 ensure chal
whed the Allgc phog @5 gabracisd g dirt fells ioto the
Alker ol

Thiy s okt iwrportand, a4 ¢ 1t shonluiely vital thatl mo
dirt or focekgm nabter shoald entar tie aperating chamber,

The uss of Armstrong Super {Thin} Shock Absotber
Fluid jn the dampers is recommendsd. (IF this fuid i3 oot
avalabla any pood-quality miceral oif to Specification
S.AE. 20/20%W should be used, bul this allernative 1 gt
awitable for low-temperalure operation. ]

Fhid shoukd be added to the level of the bottodn of
the filler plug hole.

When Buid has becn added the demper amtt showdd
B worked hpouphoul it full sfroke befors the Fllsr
plug s meplaced o expel any air that might be present
i the operateng clrmbeor.

L3






SECTION La

THE FRONT AND REAR SUSPENSIONS

(Flexitor-type)
Ceceripion ..
Hydranlic dampers—ramaving and rebitting - - ‘e
Swpenion sdjustoent .. a . .-
Suapeosian tlnﬂt-—-re:t.nnvnl and cebting .. va .- ‘e --
Troiling Armis=—removel and miitting .. . . . . .
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La

THE FEONT AND REAR SUSPENSIONS

Section La I

BESCRIFTION

The suspension oo alt four wheels is by independent
tealing srme which are bollzd to Flexiwr Suspeosion
Wi, The sUspension units, onc el the (rool and teo et
the rear of the vehicle, consist of a steel tube to the out-
sid¢ o which torsional rubbet is bonded. The tube cmes
a flange to which iz balled the treiliog arm. The rubber
iz gl:o bonded o the lower half of & twoepiece outer
tube. Fhe gppet hall of the tube is pressed into position
during tnagufacture, putting the cubber ander coms
pression. Fioally, the top half of the tube 33 bolied 1o
the lower hatf. Ones assembled, 1he suapension yaits will
last indchinitely, all suspension deBestion: beng tuken
by tho tarskia] leading of the rubber. The single front
BUSPENAION Wil cosinE COMiAINE (w0 separale tubes
which opscaie independentiy.

Provigion s mide for edjusissent of the troiling arme
o allow for suspension seitfing {20 Seclion Lo}

Frant and rear units are nok interchatgeable.

The ffont and rear dampors ace of the blover hydrawlic
type and are moantsd on the chisns side-membears.

Section La.Z

REMOVING AND EEFITIING THE
BUSPEMS1I0N UNIT

Jack up the wehicle under ihe Frost of ear cross-
member according 1o requirgmenits so that wock can
be carried out from bedoaw, bt learisg the wheels In
contact with the growsnd, IF Lhe wheeds are of the ground
the Irailing arms will bang oo the Flezitor unity, chusing
M rubber bo be in teosion, The afm 33 to obtain {he
aairy position of the robber {by careful adjustmenl of
(b jeck height and with the whee] on the ground) so
{hiret the trailiog arm to the suspenaioy wnit bolts wnscrew
sasily wilhaut binding in their hobes.

Fig. Faf
The fron! smapension
1. Tlegilor Jutpenaicn wnje 12, Bali {Flesliod 10 suspeoxion arm). 8. Poll (hodraubc damper to frume).
2. Suspineion arm, 1. Warlwer. 17, Spfing washer.
3. Bracket—bump pio 14, Frosl bumip o M. Hut
4. Suppon brackel—Fleziior to frame— 16. Speing masher &mp Ao o fedme). 3. ¥ydroule damper link.
cuber, 17, Mu X2, Mt [|ink 13 hydraubk: dumpesc].
5 Tq#;lnl block. 18, Rebound o, ¥, Spring washe.
-1 ] black, 1% Screw (aoyy w0 foame). M. Pur (Tink 1% despensian arml,
?,  Gcoww (Fleciloy to frame siendy A, wzher. 35, Bpring washer
Mrwket). il. DhK, 6. Tomian bar,
. ?Fmi vl 2. Serew (Flemitor soppdwt brackel Le 37 AHochment plade
o, ul, Frame=]. 3, Mug,
I3 Bole (Plexloor 10 suspenslon Aemp. 21. ﬁ:m g washer far s, 1% Fluln wacher
L1L. B¢l (Flacitinr Lo myapenalon aemb 2 Hymrauke dartper 4 Darihos tobe.
fa.l
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THE FRONT AND EEAR SUSPENSIONS

La

Remave the torsion bar on tle [Mone Suspendion.
hark acram the suspension Aanges end trailing arns.
Takes ant H:rl:_ﬁ:-u: bolts which secure the trailing arms
1o cach of the suspension unit fengss, Remowe the bolts
which semure the *UF ¢lipy lo the chaseas mnd fower the
SUNHTFON LTl

When refitting the Uailing arms Lo the suspension
units it mey be necessary (according to the amount the
vehick: wey jacked up} lo adjust the height of the pack
w0 thad rhe Bolt holes in the trailing 2o and suspenston
ngit Bange register. Make sure that the arems aee refitted
im L same anpular position from which they wore
tekem, 1.4 (hat the turks made prior to dismaniling arme
in pegster.

Section La.3
REMOVING AND REFITTING THATLING
ARMS
Fromt

Remave the road whee! conceroed.

Takie T the brake-droun,

Disconnect the bruke pipe lcom Lhe backplate

Remove the track-rod ends fcom the side levers.

Driszonnect the lower draglink from the steering k=wver,
whizh i3 integenl with the upper swived nin

Shacken off 1he il 224l cap lilced o the splincd sliding
portion of the drive shaft.

Take oul the securing bolts which pass inlo the rim
ef the king pin casting and remove it complete with bub
apl crutet parl of tbe open half-sbalt.

ANFTENW

15
Fig Lol
The restr riespedzisT

I.  Fletitor sisgeosion wnil. F. Spring wasber. :; Hut '::Im ]
Lot e o, e soson bkt 0 RS s danee
-y W, Spring wesher, 0. Sgpring waabef for nu,
4. Support brackar—Fletor o foame - £1. Baolt {Flesitor 10 suaperaion arm), 21, Mut fmauntlng par 10 Trzmel.

ner. I12. Boll [Flexilor b juspernsian arm), 1 Hydrulic damper,
5 Tapping block far bradery 11, Spting whther. 11 bt {hydrealic duemper).
&, Riwfenimp hlock {or brpekoeds, 14, Kear bmp atop. 24, washer [hadmauhic damper (kb
T Serew dguier gupponl bracker o 150 Samw (bump Mop w fremel, 25, Flouilor wrm 14k,

ramal |6, Spriog waaher Eor ecrew. 24, Flewitor trm sk,

O MUIDEd MEE  Damie | 51964
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La

THE FRONT AND REAR SUSPENSIONS

Disconoeet the hydragle damper liek from the
FwgIng Bren.

Make o moeck worose the swinging acrm and tha pount-
ing flange. Remove foar bolts feom e aom, detach e
toruon bar (s Fig. Tal), which runs through Lhe
suspensiom unif, then taks the arm off it mounting
gange.

Eclitting is & reversal of the dismenting procedure
but nots the followmg poitts. Bosure that the parka
made acroas the swinging anm ddd Bange ace do align-
mett and that the shoner bolis which pass izlo the
Aatge ars dnssrtad into the two froot hokes. The bol
are ol different bergeha Lo stlow for the varying thickoess
of the swidging Drm.

Rerr

Toke of (e povuf whee] conceroed, remave Lhe braks
uod hob asseinhly, and slacken the oil seal cap Gited 10
the aplined portion of the open shaft.

Rekeass 1Bt braks pipe-line from Lhe boackst s (e
upper forward £nd of ik swipging #rm-

Detach the hand brake cable from the swinging am.

Disconnect the hydowdee domper linkape frocs the
sWinging nrm.

Make a mark acToss the awinging arm and the mooot-
ing fampe

Take owl the four bolis which secuere Lthe swinging
Aarm &0 tha Range 8nd remoye the arm.

Reassembly is o reversal of the dismadting procedurs,
out cars must be taken 19 ling up the marks inade upon
the arm aod fAange apnd 9 lnwert the longer of the

Fig. fa.%
Crighenl parition, free af load

Flacgs (b

Bl Ihrﬁu‘hw ik e flavige,

Flangs balt boded
Armannt of movement 1o el ie ok
Tonlon bar plabe

MmonEp

mounting wolts through the wider part o the swinging
AT

The bub cag now be remaved from the awiogiog Btm
by tukisg oul ihe secarng Bolia from the Sange.

Sectioh La.4

SUSPENSION ADJUSTMENT

The Flexitors, which rely on rubber suspensions, may
jraitially sedtle during 1be fivst few hyndeed miles’ mnoing
ang then bocome atable, Adjusimest i provided 1o
ablow for this possible initial stling,

To camy cuwl this adpslesnt ob the front suspension
progeod as follows:

Remeve the rebound stapa.

Raise the front of the vehicle on slends sa thal che
frowet wheels are clear of the pround,

Femove the front wheels

Repyove the torsion bar and 8% atlachanent plates
frovy the wit.

Working on ooe 4ds &0 & imn, soppart the hub end
of the imiling 2 avd remowe the twe remaining bolts
holding the st 4o the Flexitor flange, Sepantte the am
from, agd allow it 0o hang clear of, the Bange. Mack the
flange hokes previously uoed and run » § - TINE, tap
through Lhe Tour remaipine holes 1o clean the theeads,
Replace the four olis in ibe tradliog acee so thet cach
balt oocupies the hole adjacent k) i8 previous ope,
working in & cleckwise direction for ke LH. side and
anti-clockwise for the BLH. side, Reposluon (he trailing

Eig. LaA
New pastiion, free of Ingd

y 'Il=1"| [dotied}.
i L]
cand 0, Bl (e of iomion bar plats,
el M LLYG MIES, Tewua |, 51044



THE FRONT AND REAR SUSPENSIONS

La

arm in ils ociginal positiod on the Aanpe, and ndnte
the 2rm 2bowil the Ao ge approximadely §in, (4.525 mm.}
(%, Fig- La3), thus bringing the bolis in line with the
newly cleaned flangs holes. Screw up cach balt for &
few threads, rthen Nuly Gighien bolis (C} and {00 (Fig.
La.d).

Etpeat the procedurs piven uoder tha preceding
paragraph for the other ade

Eeiit Lhe forsion bac so thal ¥ akachmeot plates
1ake up the pesition shown io Fig. Lad.

Recfit the front wheels and fower (he vehicle to (Fe
grokml

Rl i redround s1eps,

The sductment lo he rear suspension is carried out
i 8 simiar mannst to 1be fronc sdostment, with the
exception that therc iz no towrsson bar.

04 W I0[O4 bALS. Trsue b, 510t

Section La.5

REMOVING AND RERITTING
HYDRAULIL DAMPERS

Froot and Eear

Disconnecl the hydraule dampsr link from  the
Swapendjon atm, reacve the two bolls secunmg the
dampar body 1o the chassiy side-member aid remave the
domper compleie with link {ftom beneath the vehiche

Refitting i3 a reversal of the repwoval procedure hut
before recannecting D [ink 1o the suspension arm, werk
ke damper arm 2 [ew bimes through ity Tull foeed o
cxpel any air whith may have found its way into the
pperating chamber.

For details besting and topping up of dampers, aoe
Berlicm L.

Ja.5






SECTION M

THE BRAKING SYSTEM
Swciien
Bleeding the eyatem . V- .- e . . - - .- e bi.2

Brake-gtoe
Adjusting c a .. . c e o o ‘e . Ve M.1
Bemoving and replacing o . s . . . . .- e M4

Fronl whesl cylinder
DHamantlicg avd regssembling . . . .- .- .- .- .- M.E

Remevitig snd replacing o - s .- .- .- - - .- .7
Hand brake . e e Ve - .- .. .- - -- .- .- .13

Marler cylindear
Dismentling amd ccasgembling .. .. . -- .. - . . M.5
Removing and replacing .- .. .- .- u- v s s .- M.

Pipes a0d hores—removing and raplacing .- .- -- .. o .. . M. 12
@ Froventive maiolesance .. .. .. .- .- -- .. o ‘s .- M. 158
Rear brake adpister—diameantling and reassembling .. .- .. o ‘. ‘s .11

Roar wheel cylinder
Dismantling and reassembling .. . .. .. .. . .. .- IO
Removing st repirciog ‘- .- - .- .- - -- - .. M%

Rood-teating afler brake servicing o . . e . - Ve ‘a M, 1d

Sarvice tools . . .. .. . .. .. .- u- .. - .. Bnd of Secticn
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M

THE BRAKING SYSTEM

Section V.1

DESCRIPTION

The brakes oo all four wheefs are  hydraokically
operated by [opt pedal epplication ditecdy coupled to
B miabes Cylindae go whiclh the bydrawic peesswe of the
brake eperaling fwid e originated, A gupply tank cast
igtegrally with the master cylinder provides & reservedr
by which the Buid is replenished, ancl a pipeline con-
pistlng of tuke, fictible hose, and unions ioferconoects
the master oylinder end the wheel cylinders.

The pressure gepdrated jn the paster cylnder by
spplicalivo with the feol pedal i3 tranemijited with equal
and undimioiched (ore lo all whel eylinders giol-
tancgusly. Thiz moves tbe pistoos oulwards, which o
tarn expand the brake-shoes, thea produdog sulomatic
equelization and efficicocy in direct proportin bo Lhe
cfart avpplizd &t the pedal,

When the pedal is released the brake-shoe springs
retum the shoes, which then retum the whesl cylinder
pigtang, and thersfore the Auid, beck imla The mips=lite
and master oylinder,

An independent mechonics] linkage actueted by 8
hand brake cperatss the teat wheels by mechanical
expandecs sitached o the rear wheed cylinder bodiea.

The front eakes are oporated by bwoa wheel cylinders
gttugted diarsecsically opposite each other on the Dnside
of the backplete and iolereonnected by e bridge pipe
on the ouiside.

Each shos i lecaled im the glot of one wheel cylind=r
and expanded by the piston of the other with the kading
edges of both shees making initial contact with the drum.
The shoea st pllowsd o dide aod cotrakize duriag fhe
kclund brmking operntion, which Jistnibuies the braking
farse equally over the bning ars, 2nsunog Ligh efcency
gsiel e lidimg wear.

Adjustrnang for hang wear i by means of two knorked
anil cam adposterd, ach operacing ageinet 4 peg &l the
actoating eced of #ach shoe,

The heake-shoay rayl an stepdy posta and e held in

Fig. M.1
Bleediug e frone Srakes

M2

ISFRFTET

Fig. M.
Sfowime the rear trake-bleed nepple

position by 1wo retucn apriogs which pass from a hole
in each web to anchorapes edjacent to the wheed oylinders.

Tha vear hrake-shoe are ol Raed but are allowel o
alide and centralize, with the sae efect as in the Tront
brakes. They are bydraublcaliy operzfed by 8 sdngle-
acting wheel cylinder incorporagng the hand brake
mechaniom. At the cylinder end the leadimg ahoe is
located io g slotin the pistoo whils the trailing shoe ceats
in 8 slot formed i the cylinder body, At the adjuster
end they rest in slois in the adjusier linka. Both shoes ane
supporied by seady posis on the beckplate and are hedd
it posilion by two celuen springs fittsd {rom shoe L shoe
weth the weaker speitg newrér the adjuster

Adjustment for Loing wear is made by the brake-sloe
adjuster, This has o stecl howsing which is spigcded and
bokted brmly to the inside of the backplats. The housiog
carriéa two opposed steel oks, the ouker cod siotted Lo
carzy bhe shoes and the inclined ioner feces beariog o
inclintd fares of 1he bardensd-stes] wedps,

The wetpe has & nely threadsd spindle with 8 rquare
cod {enat¥ing a spanoer to be used Tor adjostewent s
poees] which projecis on tha autiide aof the backpate.

The hatd braks kver ia piveied in the cylinder bady
and, when opemted, the laver tip capaods the trailiog
shot aod 1be pivat moves the oylicder bedy aod with ic
the pictan te operate the keading ahoe.

Section M.2

BLEEDIMG THE SYSTEM
(Fxpellioe Air}

Blesding the system i3 oot & rowtine maintenance job,
and should onfy be necessary when some portion of the
hydreavlic equipment hag best dApsconnietecl or fhe Buid
dramiad off, or 17 the Jevel of the Owd hus been allowed
o fall $o Jow thal aic has eotered the master cylinder.
PEill che master evlinder reservoic with Caalrol!Girling
Brake Fluid Crimson 0 this duid 15 not available anfy

G4 MY MY, Teue ) TLBE



THE BRAKING SYSTEM M

Fig, M3
Fhe brake (1) amd clured (20 fuld reservoly are sccsr-
«ible from amder the bounes

altamative Fuid conforming to Specification 5 A E. MLR3
ghauld B ugadf,

Duriog the blzeding operation meinian the Baid el
in the eoarveir o sithin 4 0 {13 mm.) below the
baottom of the Aller neck aikd ensure that all wpion and
pipa cannections are tight and Rakpeool,

NOTE.—FPressure-bleeding sriedbads st pot sofiable for
Girliag systenar and are not reoownended. For pressoce
bheedimg In be smccessful i wnst be wecmpmnied by
manaal hleeding.

Bear bemken

Scowch (he whesls and relcass the hand brakas fully,
Check thar the whael cylinder is free to dide and turp
the adjuster clockwise until the shoes are Euwliy locked
o the drum. The wheel clindsr pistons wilf then be
pushed inta the bore with the canimon of alr to bo
expelbad.

bFoom brahea

Shacken off the adjusters 1o allow the shob springs to
push the pistans into the wheel cylinder Bore, leaving
the minimum amount of space Tor a5 o Awid,

Commence biceding on the rear brakes, statling wath
the wheel eylinder ferthest away from the mastet dmder.
Clean off all dict from arcund the bleed mipple aod
rérmove the protective rnbber cap. Fit the blesd tube over
Lhe nippt= aod immerse the free end in 8 olcan jar con-
teining & litde fluid. Unscrew the nipple about thres-
quartery of & tur, and camcosse: blasding with a faitly
last full slenke of the broke pedal Mollowed by two or
three sherd rapid stookes, ellowing the pedal to fly back
unassisted. Fspeat this procedure until it i apparend
tbat all air hag been cxcluded, closing the nippke Juang
the lagt slow pedal applicanion, Af oo time doning Lthe
bleeding opecation must the Huid kewel fall to a poent
whers 2ir may be drewn ol the syratem.

Repent wilh each wheel cylinder in ture, finishing vath
e ¢ylinder silvated nearest the master cvlinder,

[F the bleediog of sny cylioder continues without

Ced M10ORFT MIS, L3 3. 6051

Clazow
Fig. M.4

The frant whes! Brake adjusiers

cleaning tha air bubbles il may be that air is baing drawn
into the gystem wig the hiced nippdes theeads. Im thess
casss the blesf nipple should be Gightened at the and of
each dovmwgrd steoke, allowing the padal to coturn
belare reopening,

HMayer wte fluld which hes just Been bled from tha
syatem For topning up twe tupply tank: it will most
certathily be aerated and monst ba allowed 10 stand Tor st
Tepdt 2d hevuea befors reatos Contaminated Buid moust be
dizcardad.

Tighten the bleed nipples ba a torques weench reading
aof d ta &5 1B, fic -5 10 6 ke m.) and replace the dust
&cal on all nipples.

MNOTE.—Clean doid Wed From the system shoold be
allvwed to stand umtfl K i cear of all afr babbles belong
belng nsed agaln, Used Eoid, i net comtaotinated, oy be
RHered and vsedl apaio.

Readjust the brakes to obtaio the ¢orret shoa-to-drum
cl=zrances,

Section M.)

ADTUSTING THE BRAKE-SHOES
Front
Jack up the frant of the vehicke uotil the whesls ars free
1o rotzim, Fully relsass the twa h:mgﬂn—hmdﬂ:] adJu.ster

F{g M5
The rear whee! brake adfister
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bolts oo the (ulside of Lhe backplate by twning them
with &0 optteended spanner in &0 anti-clockwise dinec-
ton. Turn oo¢ of the edjuster bolts in a clockwiss
direction, slowly and progressively o gs ta gwold the
shpa disengeging from the whesl crilnder, witil the
brakeshot comcarned fouwchet the brake-drum, then
back off the adjutirient the leant possible amount untit
ihe drurm i5 foi¢ Lo revodve. Dom ootch should provida
Ihe cortecl eleatance. Ropoat the proces For (he sscond
adjuster and shoe. Apply the feat brakes 1o centnalize the
stvote and check that the dewm is fres to cotote when the
pecial pressups {3 reluesed, Carry out the same operations
for the other front wheel apd remove the jack.

Kear

Scoteh the front whesls, relesse the band brake fally,
and jeck up the rear axds unlil the whesls ire free to
rotale, Using an opea-ended spanmar, tuen the squared
end of the adjuster in a clockwise dirsclion wnbl resis
tarwce ic felt. Back off the adjaster twa 'ehicks’ which ¢an
be felt or heard, when the drum sheuwld rodale Treely. TL
should be noted that only one adjuter by provided for
both choes, Apply the fool Braka to cantrafrs the shoas
and theck that the drum iz fres to sotats when (he pedal
presute i relioved. Carry omt the same opetabions foe
the other tear wheel, apply the haod Brake, and remove
the Jack,

NOITE [k dot adjont 1he hrakes while the druns are
dot, ay alter copling hns taken place the drond comtrset
ol brabe drag s MEsly to Tewolt

O o poconnt mnt (ke okerods be osad 1x 4 means
of taking np bredce lniog or 8o wear s tey are comrecHy
wi ot tee Works oo ereciion. All baod Brake adjpestooont
Is soiomaticaBly dealt with by the vear brake-shor pdjost-
wenl described in e Terepning Incirectiond,

Section M4

FEMOVING AND REPLACING THE
BRAEESHODES
Froot

Juck up eod remaove the whesl and brake-dram.
Lilt the wrailing end af a shee from the sbinmeat on
the whest cylinder and the lading #nd from Lthe piston

Fig, M6

LNagrampaie fection of ihe master cplinder

1. Whlve pam. T Tk,
2. Thimble kest, 4. Flunger.

1.1 A

PETITIIY |\ 2

s |

d
a9 LM R
Flg. M3
Fuesher seciion of fhe paanter cplindse
[. Wather Z  valws gem. 1. ¥alve xpacer.

of the oppegite cylindee; detach the spring eod shoe.
Repeat with the oUwer shos, Provent the pistens from
faliimg eut of the cylindera by the wae of rbber bands
or wire,

Before refitting tlie shoes lighdy smear the steady posls
and both coda of the shoes with Girling White Brake
Crreass, but teke cars to keap all grease from the rubber
parts aod piztons, god from the linings,

Fit the shoes fmmly in the slotte:d eod of the cylindwe.
The swun-necked sod of the spring must be connpested to
the shoe web aod the hooked etid 1o the hug adjacenl to

the wheel ylinder. Fiv thy brake-dror and ndjust as
detallesd iy Sestlon w3,

Rear

Jack wp and remove the whee] and bake-drum; it mey
be necesagy (o glecken off all the adjustment in order
to Ot replacesient slioes. Mote that Bl Lning of the bead-
ing shos iy fitted towaeds the trajling end and that of
the trailing shot Lowards the beading ¢end. Both springa
are connecied bepwern e gbpea, the Jighder apriog wt
the whes[ cylindar ends,

Belore fitting the phoes lightly smear the sieady posls
and both ends of the shoes with Ghrllag White Brake
Grease, buol (ke cane (0 beep 81 grease from che rubber
parts and pissens, abd from the s,

Fil (ke shoas firmly in the alotbed enda of the cyfinder
and adjusier &nd drum, ad adjust a3 detaifed in Section
k.5,

Section M5

REMOYING AND REPLACING THE
MASTER CYLINIMER

Unlauk 1he braks pedal pulkol sprng.

Unco the pressure pipes al s unioo on the master
vylinder.

Bemove the 10 puits ad bolts which sscuts the eylindar
hovsing {0 ke bulkhead aod Ly the hodsiog out of the
vehdele,

Gk b1 WO KIS, T 1. 63513
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Fir. M2
Corpomenta of the arier cpiinder and reservoir

1. Pider oup. 3 Spring washer
. Wmber 6, Yl mpareT,
1. MiuMer cyliodec T. Fslum pemg
+ Vb dem

Slicle Lhe cover-plats off the sfinder housing.

Retitove the devis pin from (e push-rod yoke.

Upde the nut and tep owl the pedal pivor pio.

Sepacats the housing from the cylinder by removing the
two bofts from the mounting Dange.

Refitting is 2 reversal of (he removal procedure, but
care should be wmien to 4t the pedal pidot pin inte the
lawer hake in the €ylinder housing

Tho breke systam muwt be bled sa deserbed in
Section M2,

Section MO

DISMANTLING AND BEASSEMBLING THE
MASTER CYLINDEE

Remove the Sler cap and drain cut the Gued Pull
back the rubber dust cover and remove the cmebip with
a palr of [ongnoeed plicrs. The posh-rod and dished
watsher <an then be removed. 'When the push-rod has
becn memoved the prupger with sal sitached will e
exposed, therefore temova the phanger asembly com-
plete. The asscmbly <an be azparsicd by lifting the
thimtde leal cver the shoubdersd end of the plooges.

Depress the plunger return spring, llowing tho valwe
stem b side thteugh the clongated hole of U thimblz,
apring, and valve complele. Deimch the walve spacer,
teking care of the spacer spriog washer which it located
wndaf the valva Lioed. Femove the ss8le fram the valwe
head and plutiger.

Examioe sl parta, especlally tic seals, for wear or
distewtlon and replece with new patts whore neccery,

Reploce the valve geal go thet the Bal side i3 correcthy
seaked on the valve head, The spring washer shoukd then

O MGG LS Tapaz 2. 4BOSS

3 Thimtic, 11, Caclp,
9. Flutper, 11 Ferk
0. Dkl washer. 11, Dugt cover.

be locaterd with the dowme aide against the under cide
of the valve head and held [ position by the walwe
spacer, the legr of which fate towards the valve seal.
Repiaca the phunper roturn spring cantrally on the spacer,
Inwert tha thimble into the ping, and depress urtld the
valve gtom eogages through the elongated hole of the
thimblc, making sure the slam is correetly located i
the centrs of the thimble, Check that the spdog i still
central on the mpacer. Rafit a now plunger el on (he
plunger with the Gat of the el against e o of the
planger. Befit the plunger end seal, vaing 2 oew seal i
necesaary, losert the peduced end of the plunger ik the
thimibe until toe thimbie leal engagss under the showbdar
of the plunger. Press home the thimbie keaf.

Smear the assembly wall with cha recammended brake
Buid and imsett the asmambly mto the born of the cylinder
valvz eod, fiest sasing the ploager seal lipa in the bore.
Replace the push-rod, with the dished gide of the washer
under the spherical hend, inte the cylindar, followed by
the circlip whish snigages into the groove machined in
b cylinder body.

Raplace the rubber dust cover.

Section M.T

REMOYING AND REPLACING A FRONT
WHEEL CYLINDER

Jack up and remove the wheel, drum, sod shoes

[Hscotnect the bridge pips unions from Lhe cylinder.

Upecrew (he (wo sccuriog oute and remeve the
cylinder,

Whee rebtting, tightrn the wheel cylinder fiuts ta &
torque wreoch reading #f 5 ko T-51b, . (59 to 103 k. m.].

Alter refitting blesd the brakes.
M.5
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Section M.B

DIEMANTLING AND REASSEMABLING A
FRONT WHEEL CYLINDER

HRemove the cylinder as detailed in Section M_T.

Eemmove the rubber dust cover) withdraw the piston
geal, spreacer, A spring; wse air pressurs to sxtract
the remainmg companents frem the cylinder,

Replacement is a reversal of the dismantlog procedure.

Section M.D

REM{VING AND REPLACING A REAR
WHEEL CYLINDER

Tack up the wheel and remove the wheel, doam, and
Sy

Chiseonoect the pipe from the udion, the cod at the
hand Boake lever, and ramova (e pubiber boot from the
rear of the backplate.

With & serewdriver prise the ratainer gt spring plates
zpaM and tap the remining plate Fropy Below the neck of
The whyd cylindes.

Withdraw the haod brake [ever fromn bohwden the
backplate aps wheel cylinder.

Remova the sprmg plete sod distance paecss, and
tinally the cylindar Mrot 1he backplace.

To rehit, smear tha backpate eod olinder with Girling
@ hite Brake Greaw and thount the cylinder onta the
bnckplate with the neck thraugh the larpe dlot. Replacs
the distance piece betwsen the cylinder oeck and the
Backpale with the open snd awsy from the hand brake
leweation; the two cranked lips must glso be away From
the backplate.

Rrplace the hand brake bever. Locate the relaining
plate between the distence piece and the spring plate
(open end towirds the hand brake [svet} and Lp ine
poetion until the two cranked lips of the sprog plae
lecats in the ratalming plats.

Fit tha rubher cover, Coonect the pipe (o the wnion
and the rod to the hand brake [=var. Feplaee (he shoes,
drum, and whael,

Bleed and adjuat the brakes.

Section M. 10

DISMANTLING AND REASSEMBLING A
REAR WHEEL CYLINDER

Femove the eviinder a5 detailed in Section .0,
Remava e spring chip aod rubber dugt cover,

Biaw o, the piston aod ssal.

HReplacarredt is & reversal of the Jismaniliog procsdure.

Section M1

DESMANTLING AND RRASSEMBLING A
REAR ERAKE ADJUSTER

Tack up and remowe the whest, drum, and shoes.
Af 6

To pravent [ogg of brake ffuid slip en elastic baml eves
the wheel cylinder piston b2 hold it in place.

Remaove (he adjuster seouring set bolts and snithdras
the adjuster assembdy.

Rerave the two links Feam the adjuster housing.

Unscrew the wedge from the adjuster housing,

Clean the companieols of the adjuter in pacaffin,

Inspect the inclined faces of the wedge and links foc
excessive wear, It i recommonde) that when renewing
rans of the adpuster do 5o 18 2 ot

Llghtly smear the wedge and links with Girling Brake
Crease (Wiite].

Screw the wedgs Tully into the adjuster hovaing.

Balt the adjuster cote the backplats.

Shide the links into {he adjuster hotsing.

Retiove ihe clastic band from 1he wheel cylinder.

Fit the sheoes end drem and adjust as dctaifed in
Segtion M1,

Scection M,12

REMOVING AND REPTACING FIPES AMD
HOSES
Duping servive operations whicl involve the removad
of replactment of the Bexibpy hotes great care most ba

f'i,g Ma

Erons brake tachpiale
1. Backplale. 9. Spring.
2. Wheel cylinder 1D Cylinder hossing.
Y. Shiw lining. 1. ¥zahar and mn.
4. Gk rélum Tprine. Lt  Bleed oo,
4, Fuber ausd onover. 13. Bleed =rew cower
6, [rnilon. 4. Cylinder conmecting pipe-
T. Saal 15, Washer and nut,
E. Beal cppponl. 16, Cum adjwater,

et MIOSGS M5, [saus 2 AR5
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¥

LM A
Fig, .10
Rear brake backplure

I. Shoc lindneg. 9, CTylanb inoring clips
T Sho= b} Rubbor washer
3. Sboe retum speing. t1, Plose orifies
4. Sborier relurm aprimg, 12, Bited merew,
5 Adjuser body. 13, 5k [or i,
A Adfluwis wedge. (£ Cylnder bidy
7. Mub amt wacher. IS5, Backplate.
L Hahd braks ko, 16, Backplate demole,

taken Lo avoid damaging them by twisting or straining.
Place 8 tray wmder the pdpe and hess ceonections Lo
catch the Buid and procesd as ollowe,

Feleass the Tocknut an the hose sdiacent to the pipe
wnion nut and, whilat holding the hexagon of the hose
wilh an open-cnded apaprer o prevent the hoae from
urning, unacrew the pips union out and withdaw the
hos, The front hose may now b unsewed from the
swivel housing bracket o, in the casm of ibe rear bhose,
from the three-wray connestion oo the rear axle.

The stes] pipes may be pavoved by unscrewing Cheir
union nuts from the connectars and wheel cylinders and
releasing thend Mroo (heir frme clips.

Exginine nll pipes and hoses for lsakage. Check the
pips carefuily for bends or twisting likely o s
resiniction. Examine the hass for signe of pershing aod
weakness Renew any damagesd hosts oo pipes.

Thoroughly flush the pipes and bosas with brake fluid
of akohol, and Lo forther snsura that no obirctons
or forcipn matter are present apply ad aie presgore ling
Lo blow them ant.

The replacsment of the pipes a0d hoses ik & Teversal of
the removel procedure, noting the followitg poiols.

Ido not make pipe joinis with packing compound;
make clean metal-to-metal jointa ooly.

Hleed the system (soe Section M_Z).

Gl MLGY ML, w1 T2LES

Section MVL13

HaNl} REAKFE

The hand braks iokage is set when keaving the Wogka
and ghould nol reguire any attention under normal main-
temanck, Onfy when a complote overhaul bs aecessary
should the hand brake linkage require resctling, Under
Lbese circumstances adpust the linkage as follows.

Jack up the rear of the wehicl and adjust the peoy
krakeas 2% desgribed in Section M.

Relore me¢onoecting the hand brake linkage sei the
fork ¢nds on the shart control rod sa thay each end of
the rod protrudes one comphis thread beyond the fork
end The fork epd on the Front end of the long cantrol
rod ghould be aitnilacly st

With the hand brake lever in the *off' position, eeft
e bwe sonirol rods and secure them in posithon with
clavig pins, wasbera, sod aplit pins. Do not tighten (he
fotk end lockouta at this stage.

‘The hand brake should be hard on when tha lever hax
been pulled up four notches on the ratchet. M naceanry,
sfter the effeclive kogth of the shont conern] rad [ oldkio
thix candition,

Tighten the fork end lockoute and lowar the vehiele 1o
the grouml.

Section M.14

ROAD-TESTING AFTER BEAKF SERYICING

Alter parvicing ihe brake equipment it & advisable to
tesd the operation of the beakes by drving the vehicks an

&
Fip M1l
Rear brake cpiinder (mxploded)
1. Tm™ cover. i Segl, 5 CEHp,
2. Pilaop, 4, Cplindet bosdy. 6 Bleed wmew,

MT
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g Fard, dry, level toad of cancrele ar simikar road surfacs
at 20 m.ph. (32 kmop.b.) and then bringing the vehicls
tir rest by applying the foat ke, Cheek all four whecls
fove uneven braking; this wull probably be appacent until
gy mew Gimings installed have properly bedded down,

——

Alter bedding dawn, the brakes should be checked,
aml rradjusied if necessary {see Seaion W3R

Test the hand breke, which shodld be capable of
olding the velitcla stalicnary on g steep gradient.

Check (he hraking efficiency with the table below,

TABLE OF ERAKE EFFICIENCIES AMND STOPPING DISTANCES

Rate of retordarion
Sperd TQ per cemt. B3 per et ¥ per cond, 4 per cent, 30 per cemt.
Very good Gaod Fair Require altemlion Dangeros
mpir | korph “,.ng_-r Meires | Feet | Meiras | Feer | Metres | Feel | Meres | Feor 1 Metres
20 iz 19 58 22 67 4} &2 M 104 45 133
3 43 43 13-1 I 132 &0 153 T 28 11 A5
a0 B4 m 235 89 raal| 7 36 134 243 7B 533

®Seriton ML1S

PFREVENTIVE MAINTENANCE

To safeguard egainst the possible efects of wear or

deteriaration it i3 recommendead Lhat:

(1) Disc broke pads, drom brake linings, hoses, and
pipes shonld be examined at indervals no gregter
than thess laid dewn in Lee Tassport te Sorvice,

{23 Brake flund shoudd e changed complelely every
18 morths o 24,000 miles (40000 km.) whicheyer
is the sooner.

(3 AN Awid seals o the hydradie eystem sod all
Beible W should be examined and renewesd if
deceagary every 3 years or $0,000 miics {65000 km,}

whachover is Lthe mouoner Ar the aame time Lhe

workinlg suclace of die pastons and of borzs of the

iaster eylinder, wheel cylinders, and other slave

cylinders should be cxantined and naw parts ficted

where necessary.

Care must be taken always to observe the following

poiots

(@l Al all times usz e recomoended Brake Auid.

(6] Mever leave fuid in wnsealed contwiners. 1L
sozarbs momldre quickly and this can be
danperous,

[r) Fluid druimed fron the systeny or uwsed for
bleeding i bett digeprded.

() The necessity For absnlute clesnliness thiowgh=
oul canmol b overe nplasized 4

L MLCGa WIS Lowat 3. F21E4
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SERYICE TOOLE

1RG536. Torque Wrench—2 to & M. 1L

A wunvisal lorque wreoeh for use wath standard
sockets. The type of (ool i ¢asenlinl if the recommended
mazimum torgie For various outs is ool to be exceeded.

M3






SECTION N

THE ELECTRICAL EGUIPMENT
(FETROL MQDELS)

Adjosting the horn ..
Palcroatar
Drescraption
Dsmaniling aod n:aas:mblmg
Eemoving and replacing
Tresting .. .

Ballsery maintshance
Lot box
Deacription
Bervicing
W Conieod unit
Deeription of the clectrical squipment . .

Dynapie
Dlymandiog wod reassembling
Renpovibg aud r-:pl.mug
Testing ..

Picdd isclating mlay
Filting & windscresn wipar aro
Flashitg direction ndicators
Fuss -,
Eieadlamp wnil (ecaled besm)

Reoewing bulbs
Headlamps

Frar faching ddﬂu‘:tinn mdimtur ]nmpa
Far number-plate lamp

Sida and fastubg direstion mdrl:alnr Iampa
Tail and steps [Amps .-

Warnddg aid paned [amps
Replacamet bulbs |,
Setling the bzadlamps

Startér motor
Cheeking the circubt
Deeazription .
DHamantiing and r:aaanmbhng
Removing and raplacing

@Werning Jamp codierol unit.
Wiodetrero wiper motor
Dizmantling and reassentbling
Sarvicing .-

Wiodscrest wipers (operalion and maintenaoce}

04 MIGCE MLE. Jmus o 854G

Sl o
M.

MN.28
M.
H.28

H.3Hp
N2

Wi
.1

NI
M.

M.5
MN.A
M3

N 3H
N.I4
MN.17
M.16
N.25

B 19
[ T
[ .2
21
.23
M.26

MN.x7
M.20

™7
BA
MY
M8

N34
N.14
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N THE ELECTRICAL EQUIFMENT (Famd Models)

Section N.1

DESCRIPTION OF THE FLECTRICAL
EQUIFMENT

The 12-voli elecircal cquipment iocorporales compen-
gated Yoltage cootrol for the charging circuit. The positive
earih system ofF winng i3 empdoyed.

Batiery detallzs may ba found jn AGENERAL TRATA'.

The dmemeo & maunted on the right of be oyllader
bleck and devan by endless belt from the cracksbatl
pulley. A miasable mowntiog znables the belt teostoo (o
b acilsted,

The voltoge cootrol uoit adjustment is scaled and
sbhowld oot normelly requite attention. The fuses are
carntd io extermal holdzrr mounted in an acccasiblc
postion topsther with apars foass,

The startzr motor is mounted on the Bywheel heousiog
o the right-hand side of the engine unit end operates oo
the Bywhbeel throogh the usual cliding pinion device.

The beadlamps cmploy the dowbk-flament dippiog
sy#em, Bowh lampe ore Bited with double-Slament bulks,
both dipping tither vertically or bo the R or dght eccord-
ing o Hw epulavions existiog io the couniry vonserned,

Section N.2

DATTERY BIAINTENAMNCE

In oeder 10 kewp the batlery o good condition &
paviodical irapection st be oade: the cell spedific
gravity should be checked, aud the destrajyte should be
topped up if nacegary.

Boost charping aod wee welding

Always discoonect the bhabtery earth [cad whetn boost
chargiog, o erc weldiog oo the body. Consderable
domape may be done to elocirical components, partic-
lerly those incarporating ecovi-conductors, if the igeition)
mester awitch s teurned while the battory remaing cosg-
necled to the vehicle sdectrical sysber.

‘Fopping op
Remove the filier ptup from sach csll and examins the

Iewed of the cloctrolyte. Add distifled waler as required
to bring the kevel of the electralyts in #2ch cell just above
the oparatoey.

NOTE~Dw oot e tap-rrater apd do oot asc 3 waked
Ught wheo cxsmiviop the cooditivo of the cells. Wipe
srry sl dirt ard maistore from iba top oF the kattary,

Testlng the conditbon of the batery

Al the recopnmencded periods exdtritne the condition of
the batiety by takiog hydrometer readings. The specific
gravity readings and their indications are as followa:

Climares normally below 277 C, (8" F)

120 o 1530 <ZadE fully cherged.
1'% be 210 Cedi abowt balfdischarged.
[0 to 1-13¢  Celt campletely dischurged,

M1

Climater jrequenly abore 27* C. (8 F)
P20 by 1230 Cell Fully charged.
11X to 1[5 Cell about hali-discharged.
[0 o 1070 Cel comptetely dschanped.

Theae figores are piven asgumiog an clectrolye (=m.
peratucs of 167G (B0° F), IF the temperature of the
eloctralyte axcesd s ks 00 mual ber added to bypdrometer
readings for sach 5°F. ciam to give the troe cpecific
gravivy, Similacly, 02 mwst be subiracted rom hopdo-
meter readinga Eor every 5 F. balow B0° F.

The readings af zll the cglls shaold be approsimately
the same. 1 ape ol gives 8 reading vary different from
the rest i may e that (he alectrolyts has beso spilled
or hag [eked rodi the 21 or there mey ba ao interoel
Paelt, [n this case it s adwisable fo have the battecy
sxamiingd by a bablery specialisl, Sheuld a battery be in
a fow srate of charge, it should be recharpsd by @king
the wehicls for & long Jaytime run of By charging from
. exeatnal dourch of THC, supply at a current ate of
6-F ampa. oatd the call: are gassimg Frecly,

Adter sxnminiog the battery check the venh plugs,
makiog sure 1het the wir passugss ame oleay, and sorow
the plugs inte posilicn, Wipe the (op of the batteoy Lo
remove all dict and moaiiure,

I a batkzoy 15 to be out of use for Aoy leogih of time &
should Grst be fuly chacgsd aod than given a frcabening
charge abant every fortnight,

A battery must oever bz allowed [o rempin in 8 dis-
charged vondition as this will use the plates o ecome
sulphated.

Ieitinl Blkipg asd charging

The specific gravily of the clectrodyte nocessary o dill
& new baitery which hes becn supplicd d oy and the spacifie
gravity at the end of the charges sre as follows:

SGof 5.0 of and

filfing acid o charge
Climate {corractad to 167 C. [60° £])
Momually—below 1T C. (30" F.} P2 B2 o 1-20
Fraquandy over 27 C_ (80" F.} 1213 1210t 1-2350

Tha electeodyts ja prepacesd by minng dietilled watet
and copemnitated sulphuric sid 1840 5.5, The mining
must be camed out in & lead=lined thuk or & quitable
glass or carthenware vesael, Steel or irog cobteloers
must not e ussd. The acid mumt be added slowlyr ta
the wader wihile (e pyuxiere s sticrsd with & glass ood,
Mewse pid the waler 0o (e eid, s the sevedty ol the
resulting chemicl ceaclivn way have dangerous coo-
BEQ LEOCES.

Heat 15 produced by the micture of peid and water,
and alscirolyts abould, thersfors, be olowed to coal
Tefora it i3 poured jnbo fhe betlery, othorsiss the plates,
separarort, and mouwldea) cominer may be damaged.

The temperature of e Alling-in acd, baltery, and
cliarging pory should be abova §° O (32" F.

04 MEQNI4 M5 et 6 636



THE ELECTRICAL EQUIPMENT (Peirol Mindek) N

To provbuce electrofyte of the correct speuific gravity:

Add § part by volume of
VB0 55 aoid to distilfed
water by volme ai befow

1260 1-1 parts
L-210 d-3 parts

Carciully break the sealc in the fitling holes and bl
Gill sach csll in the battery with dilute sulphuric acid
salition of the approptiate specifie gravity {eording
to temperature) {pec fable mhavel The quaniity of
electrolyte requlrad to halffill a two-welt o=l is & pint
{-Z% litce), Albow to stand for ab least $1 hours, then
complete the Alliog =F the celle by the additlon of more
diluted acid of the same specitis gravity as hefore untit
the kevel Teaches the bottom of the filling holes, and allow
the batlery to atand for at lsest another twa howes b=fore
comiteasing the Gost charge.

Charge &t m consant current of 45 smps, until 1he
voltage god temperatorc-cormecied apecilis gravicy reiul-
iy show B0 jncranse over five sueoeasive hourly readinga.
This period is dependent upon the leagth of time the
battery has been stored mnee manufaciuce, and will b
Teom 44 to B0 hours, bBut wiually not move than 60,

Throughout the charpe the acid must be kept lovel
with the teps of the separators in sach czll by the addition
of ok solution of Lhe same specific gravity as He ariginal
Alling-in Boid.

Maoximrm  permissable  electrofyte tewperafure during

rhargé
Climates normally below

To oMata specific grawily
{orrertad tu 60°F, [16°C.]}

I T B0t L . IO (0T R
CHmates normally above
¥1° C, {807 F) .. L. 49t L {1207 R

At the end of tha first ¢harge, i.0 when specific gravity
and voltage IHajurements rémiain substattie|ly constant,
carcflly check the aporific gravity in eath c2ll o ensure
that i lizs within the limits specifed. IE any cell requirss
adjustment the electrolyte abowe the plates must be
siplioned off aod replaced cither with acid of the streoprh
ysed for the original Aling in, or distilled water, arcord-
ing Lo whether tho specific gravity is too low or too high
respecilvely, After sweh adjustment W Fasging charge
should ke continued for ope or iwe hours o sasure
adoguate mizing of the electroiyte. Re-check, repenting
the procedure, il neocessary, welil the deslred resulk ia
erhitaineed.

Section N.3

TEXTING THE DFYNAMO IN FOSITION
In the avent of the dynamo Failing to chacge or if the

charpiig fate becomes intermittent the [olinwing tests.

chowd he cirpied out before 1emoving the dypamo from
the engine:

{1} Cheek the fan god dynama driving belt for sUpping
and cormct wension. Lt should ba possible 10 deflact
tré Tap belt 1 i (254 mm) &t the centre of ity

Ga M M5, Tias ) 8909

lomgest run. 10 the tonsion i5 ncoriect the bell
should be zdjusted us described in Stlen CA0.

f1) Check that the dynama eod conlfol box arc
comnected correctly. The dwnamo tzrmiol 'D*
shewld be contiected to the control Bax iermindt
"I+ and the dynatng terminal *F* oonnected to the
controf box tecmioal ‘E.

{3y Discoonect the cablea frotm the dynam terminala
and bridge the fvo terminals with 6 short piece of
copper wire. Start and set the cogme to o at
normy] dling sped

Clip the negative load of o moving-cod-type
woltmater, celibrated 020 volts, fo gne dynamo
terming]l anel the other Jead to o g carthing
poini on the dynamo yoke.

Ciradually increese the engine speed, wikn the
valtmetar rrding should the rapidly amd without
Auciuation. 1o aot allow the volumeter redding Lo
raach T wolts, D oot rece the ENgine in 3t a5ianpl
b jneresse dhe voltage, [0 18 sufficient to run the
dypamo up te o apesd of 1,000 r.pm.

Il thers ia no reading ¢heck the brush gear (5o
Saction M.5).

IF the reading & low (approximalzly 1 wolt) the
Field winding may be faulty.

If the reading is approximalcly & volta the
armalure winding may be Faulty.

1f the dyname i in good order, test the cables conoet-

ing tha terminals e the dynamo to the termingla og the
contral box for vontooity. Finelly, meove the brisiging
wire from il tertpioaks on the dynama and restete the
Cooeeclions.

Section N.d

REMOVING AND BEPLACING THE DYNAMO

Discopaact the cables from the dysamo termloals,

Slacken the nut e=curing the dynamo adjusting lok to
the engine [ront place,

Support the dyoamo, and wnssew amd peooove the
adjusting liok to dynam<d €L BCrEwW ard the twe bolis
and nuts which seure the dynamo to the walsr pump
pody and the bracker on the cylinder block.

Drismngage the dtive bedt foam the polley and withdraw
the dyuwmo from the cogioe,

Brplaceswnt i a ceversal of e shova procedues,
ensuring that the fan and dyname drive bell is tensionet
parpectly (zee Section C.6) before Hghieniog the dynamo
attachment botts,

Section N3

DISMANTLING AND REASSEMBLING THE
DYNAMD

Remove the nut and aprng washer from the zrmature
shaft and withdraw the pullsy and dynamo fan.
Remove 1t key and dislancs collar Eroom the acmature
ghafl.
M3



THE ELECTRICAT, EQUIPMENT (Petrol Models)

Fig. W.1
CornroRemnrr of the Dymicrms

. Feltring T Armature. 17 Fleld col 1armleml aesenbly.
X, Felt rirg redminer. B HKey. 14, Bearfng refsinitg plate.

3. Toroun hrones haah. 9. Bearing. I} Chp washa,

¥. Fibae thrust washer, 14, Felt washer, A, Conmgmied sadher.

LY C‘mem.alnr. 11, Ol retwining washer, 1T, L¥lving ond braecker.

4. Fiel cail 1L Commutabnr end bracket

Remigve the twe throogh-bolts s=cuning elie defva and
comeoutater et brackets to the yoke, and withdraw (he
comenttator end bracket compiets with brush gear.

Withdraw the armature complete with drive ewd
bracket by 1apping the Wacket with a hide or wooden
mallet, Take carc of (he Gbre thrust washer from the
commoutator end of the armbsture shalt,

Prese the atmature ot of the deive sl bracket béenng.

T'est the figld ooils before removal B4 follows;

(1} Mensure the resislanos of e Reld coils, using an
chrameter conmecled between the Oald lercminol
aod the dynama yoke, which shiould give & reading
of &0 iakrms,

{211 TF an ohenmieter is oot available, connact & 1 3-valt
0., supply belween the Eebd termipat zpd the
dywamn yoke with an omostar in e, The
arctitter rending ahould be approzimataly 2 amps,

An ‘ithoity’ ohmmeter reading of & oo ammeler
reading indicates so open circuft o the G=b) wioding,
while ao chmemeter reading much below 6 obma ar sn
eRcesEvT ammeler reading i an ibdicatron that the insu-
lation of one the feld coils has beoken down.

lo aithor even the Bebd colls must be renewed,

Drill oul the nvet securing the Geld ooil Ermisal
psieably 1o the dynemo yvoke. Remove the [nsulation
slezvee {rom the Iznminal tlede god unsolder the coo-
neclions to the emminal Made and eacthing ayekoL

Remove O insulalion piece, which pevepta the
junction of (be Geld coils contaciing che yoke,

Mk the yoke and pole-shoes 3o that the [atter may
be refitted i theit odiginal posibena and wnacrew the
two pole-shos TéthinmE screws, uaing & wheel-operated
serewdoiver

Draw the pale-shoes and colla oul of the dvnamao yoke
aod Lift off the sails,

M4

Clean alt parts thoroughly with paraffin, but do not
place the atpaature or feld coils in the Eguid.

Chesk Nor stivking of the brushes in their holders.

Agsembile the commwalor end bracket to the srrnature
with the brushes held (n pasition on the commuintor by
their springe. Hold hack each «f the bmosh springs in
tury gnd check cach bruah, for Freedomn of movemeot by
pufling gently on its flexibbe conasiio,

Ta fres sticking brushes cloab atl Lha carbon daposi
away [tom the bruah holdera with ped ok and, if necesasty,
eitt the brushes by Lghdy polishing the sides with &
smuoih file, Check the brushes for excesive wear, and
renew I necessary. The minimum permissjble length of
brush i & . {7 mm.). Mew brushes are preformed and
dv oot require bedding to the commutator.

Check the brush spring tensione Refit the commutator
#nd bracke! to the armature 8o previouely deacribed and,
uaiog a emall apring balance, measues the spring benaion,
which should bec 30 oz (350 pra) mexisam with a
commutelor dlameter of -85 o 149 in. (3772 to
3T85 mm.) and oew Brusles, When Lbe Brosless aze
worh (& o io. (7 tum.) the spriog icosion should oot be
l¢s$ thun 13 ox (36% gmo.).

ﬁ B A1ATE
mp, N2
Underediting the cotpmufalor (o] the right way and
() the wromg way
L. [opulater, b Sopuenls 3, Inwulator.
G MG M5 e & RIDE



THE ELECTRICAL EQUIPMENT {(Patrol Modols) N

“Fest the Yl i Lhe vonp gy Lt endd brackel for wear;
i side-movement of Lhe acmatuce shaft in the bush is
appartot tha bush ghould be renowed, using & ssif-
eKLBECting tool @3 shown in Fig. N4 The diamster
of the mandrel portion of the tool Atting pin must e
-5 im (15047 men) and highly podished, Adter pressiog
it Che bushwithdraw the toal by tightening the nut against
the sleeve, preventiog Lhe fitting pin from turning by
Erippiog itz squarsd eod. The visible and of the bush must
be Aush with the inner Face of Ow spd bracket,

Belfore Sttng, the wew bnch shiwdd be immersed io thin
engine oll for 24 hnors fo il the pores of the bosh with
hhricant

D ol apen not the bk after Bodng as this will Islerfare
wilkh ile poroaity and impair fobelcabbon.

To make a thorough check on tha comlition of the
ErmatuTe the use of 2 voltege drop et and growler i3
rasentinl. If these are nof evajlable, The acmatute should
be checked by cubalitution. Mo attietnipt should b2 made

[0 machine the armators cofa ar o fcue 8 distortead
armature shalk

Clean the commutator f the ofd sroature with &
cloth maistened with petrgl. IF hiy s Jelealve, Gane-
fully polish with a sirip of fine gless-cluth (nal eaecy},
Fass the glovscloth round the commubator and deaw it
beckwards and forwards whils the armaters 12 showly
rodated,

A mvulded-type commutator i3 Gtled to aome dynamos,
nrid shoukl shimmiog be necessary, care must be taken
by engure that whee finished diemeter i3 oot boss Eien
I-4% ip, (3683 mm.) The promas of reskimming consicts
of rough-(urning {this is dependent upon the severity of
the wear), vodercuiting, wod diamood turniog, in that
order. The armptuee should be renewed if the commu
wator cantot Be cleaned wp without going below the
diamcicr of L43 g, {3683 mm.). Undereut the insulation
betmern te commrutatlor segments Lo 2 depth of -GX to
03} jn. {-3] 10 89 mm,}, ensuring that the slot width

|

J

Ai53T

Fig. N3

Tighteming the dynemo pafe-Yioe refuining sorewt,
BXNE 2 mieeb-oprraied sorewdriver

Orbp o seffeextrocting-rype tood Lo fir the dynceme
e Brercker ferk

1. §io. B5.F. touncated tkread. & l§in [3F mm. L

L Exalrciing oul p. 4in (2 onl

i. Filng gin. o« 1] i {}'E mm. )

q. Dewring hoesing o 1§ o {333 mm

¥ Heamd prac n. 635 e (1587 ).
5. Syuared amd r. -B05in (L6 5] mm.].
7. Slemve. = }n (635 mm ).

¥. Huth. ik S ine GESAES e,

depea paot egezsed O in. (5-02 mm,), [t 9 important chat
the Iasulntion tetersd & cleared feem the cides of the
dote to & mbwiraeon deped of 015 (o. (38 mm.). Wheo
skimming the febrivaled-lype compmutator undercut the
ingnlalicn belwecy the septwnts bo a depth of 5y in
{-B mm.) aod dhoe take 3 Light skim, wsing 2 very sharp
tood. If the (ool dows not bave & diamoend tip the com-
mastatapr ghould e polished with very fine plass-cloth
(nad aneery)

TesL tha hall beanng o the drive sod bracket. The
bearnyng ahoendd B pepewed iF it |4 weorm to such an extent
that it wall allow dde-mevetnent of the armeture sbalt.
To cémiowe the bearing, doill out tha fny rivels securing
the besring retaining plate and preés the bearing cut of
the bracket. Thoroughly clean the oew bearng and pack
it with high-melting-point greass befors prssitig if Inte
the drive end bracket. [ostall fbe bearing retaining pHate

Fig. M.3
The dyrmno commutator

A Pabricpied bype.
B Maoukled type.

1. Metad rollowic
1. Indubhlirig tooa.

A



N THE ELECTRICAL EQUIPMENT (Fetrl Models)

Fladimg Ihe dyrgime caimurarsy gtd Arocker

a. Bowh trapped by spring in the mEad posilion.
E. Rel=sing the brush onto the comanutator.
2, Marmnal pasitiar of bneh.

aml socure 6 position by riveditg, indecling Lhe civets inte

tha ond bracket from the owrside-

Ezastambly of the dyoermo is & reversal of the dis-
mactling procedure, ooting the lellowiog points,

Fresa the drive end of (e armaieee siaft pbo the Bakl
hearing in the drive snd bracket. During the pressing
opermtion support the bearing innar racs, using & length
of aniteblz tubing. Do ot wse the drive end bracket fo
sapport the bearing.

Lacate the Rold coila apd pola-shoss by lightly tighten-
ing the sscuring serews, ensurng thet the taping of the
E=ld coils is oot trapped between the pole-shoes and the
yule, Finally, tighten the screwe wsing 6 wheel-operated
wmrwdriver

TWhen resspambling tha coppmylator eod bracket tha
broches moat ba held clear of 1be commpiator. Partially
withdeaw each brush wnal it 12 trapped in peeition in the
brush box by the gide pregjurs of 113 spriog. Asscmble
the tnd bracket by fhe yoke, eosuting that the dowel on
the cod bracked engages the alod it the yoke, [nesrt &
thin scremdriver through the approprfae ventdator hojea
in the end bracket aud geody lever wp the Bush spriog
arms bo Ledepss il beushes colo the ormotnucacor,

After ransembly the dynamo should ba checked on a
251 beoch apainet tha follewing performance date:

(1) Cutiiogin apeed L2500 w0 LASD pypm ax

1380 dynarmo volis,

23 amps. st 205010 2250
rpm. ak 13-5 dyopamo
valts and 3 resistance
L of &l ohm,

&40 ohma.

) Mekimum oupet ..

{3} Field resistance .

Section N.6

BESCRIFTION OF THE ETARTER MOTOR

The starter motor s a ALrs-#ound, foue-pobke cleclrc
makar incorpoaating an inertin-operated pinion designed
N.G

ta Lorn the cregine and awlomtically discupapee wlen Lbe
engsne sfarls.

The principnl featurss are 3 field system housed in e
yoke{cybndrmal came ), brush gear ntegraced with Lhe
cornmutetor end bracket, an armatuce armying 1he deive
mechaniam, and a drive eod bracket, the yoke and ewd
brackets bring scenred topether by two through-bolis.

Incorporated jo (he [nboasd-typs drive i the main
spring % arenged [o counteracl sbock loading opoi
eogagement of the pinion with the Aywhe] gear. A&
pinion-readraining spriog ia also provided 1o preveit 1he
pinion vibrating oto meah with the Aywheel gear whilst
the engine is runOing

The drive asaemby conaists of 8 plain slesve mounted
on Lhe splined agmature shaft amd busting apainst the
drive end bearing journal. The restraining spring ig
lncated over the plaln sleave aud seats in a collar which
contacls the pitiod. The piaion scrawed sleeve, which ig
aplined on the shalt, 1 inlerposed Belwesn the end of
i plain cleeve and the threl washer apainet which the
main spring Butts, e comrlate awzmbly being retained
ob the shaft By the shalft out, which i splil-pmned.

With the ctartcr awilch in the oossd posilion the
battery anpplies cnergy to the stertor meotor vie the con-
necting coblea, causiog the ammatuce to be electrically
rotated, AL the moment of clecing the stacler swilch a
heavy current Bows around the armatare winding: and
series field coil windings, cousing & strong tuming e
ment of ibe ermalure, resvlting io mapid ecceleradlan.

EBolaticn of the armatume causss the tamon b mave
along 1he sorened slseve and shgage with the Sywheel
Eear, Wihen Tully o mesh Fupther Fopward covemeok of
ibhe papgon is prevested by the collar contactiop the
shouldes of the gbeewe, and the pinion drive i3 taken via
the serewed glesve and the aphnes on the armatuce shaft.
A3 the serewed sleeve, however, 19 o alidiog fit oo the
shhaft {he sleeve can move bowards the reac of the shaft
againsl the reestance of the main spring, and in this
manner the aheck [oading of initial pinion tngAEEmLENE
iz ahaorbed.

Fig. NT
A rvenbilng The dymema field couls

1. Pole-rhoe relaining acrew. 1 Poleshot capander,



THE ELECTRICAL EQUAPMENT (Petrl Models) N

Fir, M
The riariar rotor COmpomenis

1. Texmminal nuts oed wockers,
3 Thmouwghsboit 3
J. Cuaer .

Section MN.7

CHECKING THE STARTER CIRCUIT

IT ihe starter motor does oob operats, or is sluggish,
the lollowing pointa shoukl be checked prior to removal
af the starter, [f, howevar, tha molor is beard to operats
Bul dows nol attempt &0 crink the eogioe, iodicutiog a
dameged drive, remeve the slarter (or inspeclion.

Congect 3 voltmater {I-3) acevds the babiery ferminuls
and cpezais the slarizr contol.

(L} T the woltmeter reading deopa to about & volts,
butt the Aacter motor is not leagd b operers, this
indeeates (hat corrent is flowing through the motst
windings, but that the armadpee 35 oot rofading,
Remave the starter from (e engine for examing-
Bon,

(3 If the voltmeter romaing sfeady at about 12 wolts,
ahwek Lhe sircuit for conlinyity as described below
and examine €he coptioos (hooughout he

Conpest the voltmater between 1he push-button supply
termiimal oo khe solenaid und eanb aod operats Lhe button.
Mo reading |ndicates o Taulty switch or a [oose conner-
tion.

Connect the volometer Rerwsen the batlery supply
termlnal oo e aoleneid and sacth, Mo reading indicites
B comipletely discharged batlery, fauity cable, or [oose
fonncchHon.

Connect the woltmelsr betwesn the |arga ol put
teronipnal on the nolenodd and carth aod operve the
staeter push-huttos. Mo reading indicates a faulty
solenoid.

If the above are= io order check with the voltmetsr
hetweel the starter moter yoke termitnl and santh.
Chperils the starter, whett 4 reudiog of & to 7 volls should
bz obteined (f the sterter io operating normally. A lowsr
or zefo fehding indicates & faully internal connectjon.
Retnavs the ateeter for serviciog.

d. Taminal posw,
Bearing hyah. B.
& Beaning huah-

T. Drush apriog.
Bomhes

Section N8

REMOYING AND REPLACING THE STARTER
MOTOR
Lizonoect the cabls from the posjtive baoiery tarminsl
Lo sviid any danper of causing shart circuits,
Discanpext the heavy anad light cablea from the slacter
mator and solcicid switeh.
Tlee slatber motar is secured by two nuts and bolia to
the Aywirecl housing, Take out thess and draw the atarter
motop bowerds the frook of the engine.

The replacement of the statiee motor 4 a revaral of
the removal proceduee.

Section N.9

DESMANTLING AND REASSEMELING THE
STARTER MOTOR

Befora diswiagiling 1he siarter motor considecalivi
should e piven Lo the advisability of using & factory
replacemenl gnit, otherwise the starter motor may be
dismantlzd ac followa.

Remowe (he cover from ths sguared end of ihe
arratuoe shalt,

Withdraw the split pic from the eod of the dove shal
atil, holdiog the squared cod of the chaft with & spanoer,
remuve the shaft nut, which has o kfi-hand thread.

Pemove (com the drive shefi the mekn spring, thne
washer, pinion, and screwed sleeve, collar, roatrainiog
spring, and shalt sleeve.

Hemove tho cover Baod from the yoke and (est the
tensjon of Lhe brush springs with a small spring balance.

Remave the inswlated bruskbea from the bholdecs amd
Iif Ehe othor two brushes, and wedge them by placimg
ihe brush spring oo the side of the brosh so that they are
clear of the commuiator.

w7
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Fig. N9
Componrats af e starter wotor drive
1. PResaaining speing- 6. Collar.
2. Pinion T Wahey,
i Beheial o ve B.  BEnln apring.
A Gplit pin, P Lkaf pod.

i Reddrainiog Aphng clesye.

Remove the twa Uicaugh-bakls securing 1he dnve aad
commutator £l brackets to the yoke.

Tap the drive ¢od brackel away from the poke and shait,

Withdraw the Fresalurs

Remove the nuts and washers from the Geld tzrminal
pod,

Femve Use commutator end brocket assembiy, taking
care of the insuleted bueh as it becomes disengaged lrom
the Bracket.

Remove ibe two Gbre washers atul the insulaied sloeve
from the bGickd teoiinal pois,

Test the fiedd ¢oils before removal as follows:

{1} Test the Beld eoila for an open circwmt with a
1Z-volt Bl wired io scriss with two et beads con-
mected ) B 12-valt battery and {onnected fo the
tappimg-predtit of the feld coils to whicl the hrashes
are conpieted and the Bsid terminal post. IE the
test et Aot ot Jight thers is wa open circuil end
the Beld eoils should o conewed.

(21 1F the tegt latnp lighte al test (1) above it does oot
necesmrly mekn thak the tigld coila are in order,
85 it is posibla that ane of them may be carthed,
This may ke chezked by connecving the teat leads
betwoen the field terminal pest and earcl 1F the
{5t lamp Lighta il jodicatea that the field coils are
earthed, and they should be rapewed,

Unsceew the four poke-shoe stabling screwa and re-
move the poloshors and Geld coils in 4 similar manaor
ten {he prgeedype delajled jn Section N5,

Clean 21l pacls thotoughly in paraffm bul do not place
the armaturs ot field coils in paraffin,

Check fer eticking of the brushes in their holders. To
Free sticking hrushes clean the holders of all carbon and
capper deposit with peteol, and, i oecessary, case the
brushes by lighily poliashing the sides with o smeoth e
Check the bruches for excessive weat,

Cleck e Brwsh Jobdors fer securdty.

Fencw the brush sprimgs if noceasacy, 3s ndicated by
the tension check mude priot Lo temoval. Spring tensdon
Limite are 30 ta 43 or (35 to 1135 gm )k

Tast the hshes in the ewd brackets Tor wear, Press Lhe

M8

worn, Bushes out of the cnd bracketi. The now bushes
shoubd be allowed to stand completely immersed in thio
engine odl for 24 hours, or altcrnakivedy for two Jowrs in
odl which has heen heated to 2127 F (1067 2.}, before
pressing them inte the end boackets.

To make 3 thorough check on ihe conditien of the
armature the uae of & voltage doopr 1esl of & growler s
esseptial, T these are oot availeble the srmatwre shewld
be checkedl by substituilen, ™o attempl should he made
to machine the arcratue core ot to wue oo distarked
armalure shaft.

Clean the commutator of the ulid anoature with a cloth
moiztened with petrol. IF this is ineffectlve carefully polish
with, a atrip of fine glass-cloth (e emery)- Pass the glase-
cloth porund e commutator and draw it backwards and
[opwsrdd while the armature B slewly rotted. I oeces-
gary, take 3 light skim off the commuelstor. Do not
remave opy moce atatal than i3 oecessary, @bd finzlly
Gnish off by polishing with plass-cloth, De bt nodercat
the mstiluliog beiwesy The Jegaaenis,

Examina Lhe drive pinion and serewed slesve for wear
or damape. I wecessaty, (he pioion aodl screwed sloeve
must Be renewed logether—they should not be repewed
dividually. BEasues thal the pinion will span freely slong
the threads of the acrawed cleeyve,

Examine the drive pinion cestrairing and main apeengs.
Tf they are braken or appaor to b weak Uiey shoold be
renewed. A simple method for chocking for wealknass is
Io compare the springa agninst iew counterporls.

Fenssermbly of the startss mctor i3 a seversal off the
dismantling procecdare, ooling the following pinta.

The filing of the Reld coil reguires the uee of 2 pole-
shoe eapinder, which, after locating the feld coils and
poieshoes by Ughtly dghtening the fidng sorcwa, s
imserled belween the pole-shines and opened Lo 1t Mullest
extent. Fioally, 1igheet (he screws, using # special pale-
shoe soyewdipver.

[T oew biaghes have Been installed or U ofd armature
skirnmed ansure that the brusbes contact Lbe commutator
praperly. TF nevessary, a picce of fine glus-cloth (cut to
ihe wideh of the pogttar) should be passed between
the commlalor dnk the brushes. Tum the armature in
the mommoet direction of retoljon for abool half 2 dozen
revoluticos, then remove the glasa-cloth and blow ok all
particles of carbon and glasa dust with compreised air.

After ressecmibly the starter moter showld be checked
Tor opcration before installation sd Follows.

Secure the yoke of the slarler motor in & wice.

Cooweul heavy=-pupe wbles [rom o 12-voll Baitery to
the starter motar, ons cable to e sarter metor Erminat
post and the other to the siarter motor yoke.

Tlader these light lnad conditions ihe starter showld

run 81 & very high speed,

Section N.10

NFSCRIFIION OF THE CONTROL BOX

The cootrol box houses the dyname voltage tegulator
unit and the cut-out. Although corbined structurally,
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The imternol wirig and commecelons of ifie regulirer
THE Loid- el

L. Beegulainr and cuic-pal racss,
1 TFoed reistpns,
3. Shunt coil.

%, Tapped semics aoil.
L. Serses coil.
6. Shunt cod.

the rtgulator sod the cut-out zee alsctrically sepacabe.
Both are accurately adjusted dering asssmbly, after
which Lhe cover profectiog them should not ba penpoved
unnecessaHly,

The regulalor unit i arrenped to work in conjunction
with tha dysavdo dod 1% set 10 maintain a predeterminad
voltage sk all spesds above the regutating poiat, the Getd
strength being controdled by Lhe autoratic insention and
withdrawal of & resstaose m the dynamo Geld dircuit
When the dynama voltage reaches & predetermined valus
the magnstic Beld dwe Lo the shuot or voltage winding
beoomes sufbicienlly strong Lo attract the armature. This
cawica the copfasts to open, thersby incerfing the
reaistance b the 8efd ¢inot. The coosequent reductjon
in field curtat lowers Lthe dyoamo voltage, and this in
wrn weakens the mogoetic ficld in the regulator coge.
The afttalucs is allowed to return to jts oflginal posidon,
s closing the contacts so that the voltzge retums bo the
prsletermined maximuny, The cyele 15 then repeated and
the wrmatore 33 Ret jnle vibraton, As the speed of the
dynamo riscy above thal al which the regulator comes
inta epevanvn the ampliluds of vibration increaces and
the pemiods of interruption increase in length, with the
rexult that the mean vafus of dymamoe outpul undergoss
praciically no increase once the regulating speed has been
artainsd.

The s¢nes or current winding providem a compensation
on thiz system of contrat, Far i the contrel were srrangsd
enticely on the bads of voltzge there would be & risk of
vory serrorusly overloading the dynanta when the baltery
wiks in o low atate of chargs, parlicutarly il the lamps
WwErE i [Cenecwsly it wse. Under these conditione, with
& battery of Juw internal regictancs the dynama would
ba farced Lo give an outpnt to bring the voltage of the
system up to the safme value as if the batiery wars Fully

Ol MO MIS, Tamat 1 44793

charged. Thig would necessitole an extremely haavy
current far bevond the normal capadty of the machine,

The series erinding masiats the chunt winding, so that
wheto the dyrume is delivering 2 heary current into a
diacharged battery the pegulator comes into operation
at g ronewhat reduced yollags, thas Liniting the output
acvordingly, A split deced winding is wied, the oaitre
tapping carmying Lhe baftery charging curreot while the
complete winding carries lighting and igoition loads. By
meang of 2 teroperature-compensating device the voltage
characieristic of the dybamo i85 caused o conform mora
clisaly fothal of 1be battery woder all clioyatic conditlogs.

[n <old westher the volage required bo charge the
battery increasss, whilet in sarm weather the voltage of
the battery is [ower.

The cut-cut s an automatic awitch connocted boivsen
the dypamo and the baiteyy, It copgists of a pair af
coolacis held apen by & sphing, and i clossd magnetically
wheo the cnglng i3 rubning fast snough to cause the
dynamc weltage be axceed that of the battery. The battery
will then be charged by vhe dynatan, On the other hand,
when the spoed 19 low o the shgoe {3 stationary the
coptacls open, th diconoecting ke dynamo from the
battery and preventing curvant fowing from the baktery
through the windinga

Seithng Eata
{a) Repwiztor
Open-circuit setting st 207 O, (68" F.) and 30
dyDamo rpm. . . 156 to L& volts

NOTE~For ambicr lcopetamres olber s
w0 C, (68" F.) the Tellowing allowinses shoald ba
made ta the alsove wetting:

For every 100 C_{18" F.]) abows 207 , subtmact 043

valt.
Far every 10° C. below 200 C add 03 vell,
() Crntermer
Cuttslty wonlinges A O O B O
DiopeoiT woltage 5 ta 100}
Fevers current 5 re 0 amps,
Section N.11
SERYICING THE CONTROL BOX
Testimg in pagiton

To Jocais i Foult in ibe chargiog vircuat. IT the generatos

and battery are in order check as foilows:

{I) Ecsurs that the wirdop batween batiery and regu-
lator = in order. To do this discomoect the wice
from control bax terminal ‘A" and connect the eod
remaved to the negative isrtminal of 2 veltmeter.

Cohtest Lthe positive voltosler ecoiinal to an
carthiog point on the chassis. If & voltmeter reuding
ia given the wiring i1 in order and the cegulater
muat be axamioed.

(2] IT thexe 15 no reading =xamine the witing betwesn
the hattery and the conirol box for defective cibles
Or hooss comueetions.

(3} Beconnect the wira b0 contro] box decminal “A'

No
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Fie. M1
The controf box
[. Begolator adjusting sorew. 3. Arualufe togls and
Y. Cuk-oul ndjustinp screwe. MOV g Gl aE,
3. Fuwal eoniad Blarde. b Repukaior Gxed confagt sorew
4. Fowr mm. 1. Remlwiar mewving condact
B, Errulatcr esrics wicding
Remlator xijecieent

The reguiator is carcbully ret duting macufictuee and
in general it showld not be necessary bo maks Tueiher
adjustment. IF, however, the baltery does mol keep in 2
chargsd <ondition, or i the geperatar ontput Ao nol fall
when the hattery 15 fully cherged, the setling should be
chected and, if pécespary, correcied.

It is iropectant befors ahtering the reguletor sciting to
clveck chat ths low slale of charge of the battery i3 not
dut Lo & battery delevl or to slippiog of 1he gensrator befl.

Electrival seeiing

M is imprtiant thal only 2 rood-quality moving-coil
vollirmeser @0 o 20 volis) is used when chocking the
repulator, The clectrical setting tan he checked without
Temoving the cover from the conirod bax.

Withdraw the cabies from contral box Lerminals *A'
sod "Al" and conocct Lthese cabdes Logether.

Conopect the negative ead of the voluneter to cantrol
box tarminal 'TF and connect the other lead to erminal
'IE‘-I

Slowly incresse the apeed of the sngibe yotil the volt.
meater needle "Ricks” and (her stencies, This shoukd oo
a8k & valtnmelor ezdiog between the appropriabe limits
pravslsly mven Accotding o the ambisnl tomperature
Exisling,

IT the voltage al which the ceading boonmes slcady
ooqurs autside (hese hoite che regulator must be adjusied,

Shiet ol Lhe eozioe and remove the crnteal bok cover,

Turno the regulator adjssting scew (1, Fig M1} ina
Clockwise dirsction to mise the sctting or in an anodi-

L

clovkwis direclinn 1o Tower Lhe sctiing, Tum the sorew
valy & Fraction of & wirn at a time. Repeat as above untit
the correct sedting is obdained.

Adyslnens of the repulalor spen-vircoil vl age should
be completed within 30 seconds, otherwise heating ol the
shunt winding will cause Fale sellinga to be made.

Remake the anginal connections.

A gerecarat fofy a8 high spesd ot open gieowlt will
huibd wp o high voltage, Therelore, when adjusiing the
regulator do oot ruo the sngios up to more Lthen hadf
throttie or 3 false setling will be made.

Mochrnice! sasifng

The mechanical or air-gap seitings of the regulator
(shown i Fig. MUY oy aurafely adjusted before
leaving e Works and, provided thal tha armabere
cactwing ths muving conlasl o ol temoved, thess settings
should Aot be campered with. [, howevar, tha armalare
has b temoved the regukator will hava to be reset. To
do this procesd as follows;

Siacken the fixed coolact Eocking nut §3) and wnstrew
the contact serew vkl it i3 well clear of the aceofare
rarng Conigct,

Slacken the vollage adjusting ecrew [ocking nut and
unscecw the adjuseer podil it js well chear of the anmaturs
tension £prisg.

Slackent the bW atimature assembly ssueling sorsws,

Using a 00415 in. {-3% mm.} thick fecler paugs, wide
enough t2 cover complelely the corme lace, insent bhe
gaups belween they armatees aond coe shim, taking cae
o §a furn WP o damags (e sdge of the stum.

Prass the armaturs squarcdy down sgainst e gangs
and retighten the beo armalurs Rsssmbly s8canog serews

¥With Lhe gauge slilb in posilion, scoew Lhe adjustabie
vantact Jown wolil 38 just Louches the semiabura coniac,
Eetighlen the Locklng nuc. Ressl Lthe voliage adjusting

Fig. N.I2
Mechamicad pectieg of the regulaior

[ockeat. % Flsod contagt ad ncimen
Voldlage Adlusting samew, SCCTW-

Armalura Eer=ion spring. £ Armature.

Armature seconing screws. T Cone fase and shim.

Cra MIOGY PMIS,  Teage 2, 44095
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Fip. W13
Mechanical serting of fhe ctoud

b, Cul-out odjuwing seress, 3.

2. Armaburs bension spring. (L] J=or o

1. Follow throigh— 010 80 £, Acmartume secuciog scoews.
00 dn. (254 43 -5 1), 7. Fixed coodacl blsde.

4. Stop wrn,

At ghalam Tangue ind mol-

Cheanimg conracis
After long periods of seyvice 1t may be lound oevesmry
b clean the repulator contacts, Chean the conlacts by
meeans of & fire carborundum stane of fine siecy-clatk,
Carcfully wipe away alf traces of dust or other Topeign
malter with methylated apinits {de-oatured akeohal].

Cat-o0t adjmrtment
Etectrical seteing

T the reghlasor is cormectly sat but the battery ic still
ot being charged the out-cut may be out of adjustment
Ta cbeck the woltege af which the cut-out operates
remove the copirel box covér and conosct tha valbometer
betweap (ermidads ‘D' and “E*. $tart the enging and slowly
incpenss by spesd untbil the cut-put contacts are ssen to
close, toting the voltage at which this pecwres. This should
Be 127 1 133 volts,

W operglion of the cut-out takes place outside theas
limuts it will be Deceszary to adjust. Tuen the cut-out
adpusting seoew (2, Fig, ML) in a clockeras direction to
taix 1he vollsge ssling or io an anti-lockwizes diresction
to reduce the switing. Turm the screw only & fraction of
a turn at & tme. Teat after cach adfuswaent by inorsasing
(he cogios speed 2nd noting the valiaeter readings an the
instant of contact closuee, Elsctrical se¢ttings of the cut-
ouL, [ike (e regubator, mnst be mads as quickly as posaibie
because of tempersture-ress effects. Tightan the locknut
after making the edjustmant. Adjustmant of the deap-ofl
voltagr iz eflected by carefully bending the Qred contast
blade. TF the cut-out does not cperate there may be an
optn circult in the winog of the cut-out and eegulator
gmit, in which case the unit shauld be remowved Tar ex-
Aminatic o renewal,

Lfecheaical westims

If for any rezeon the cof-oun armaturé has (o be
remcrvied feom 1he tame care must be taken to obtain
the cocrect aic-gap eettings on ceassembly. Tlhest can ha
obtained as Follaws,

Slackep the adjusting screw lockiog nut (Fig M.13)

G4 MIO/G WIS Tomed 45903

and unsersy the adjusting screw ath it is weli clear of
the artiabies temsian cpring. Slacked the two arcietore
assembly securing screvm (Fig. M.13).

Preas the armature squaraly down against the topper-
cprayed cors face and retighlet the two domotwes
assernbly seouring soTEws.

Wsing 2 palr of round-nosed pliers, Adjust the gap
betwemn the dctmdture stop arm and the ArAATITS DonLZUS
by bending the stop amm, The gap must be 920 [,
{-T62 mm.) when the armaliebs iy pressed squarely down
on Ehe come Faoe.

Firpilarly, tha jnsulatad contact BHads must be bent eo
that, whed the armatuce i pressed scuacely down agninet
the core face, there i= a “follow through' or comtact
deflection of Q03 to 020 In, {25 to -51 i), Reset the
cut-out adjusting screw o described under ‘Cutwr
Adjntoernt— Electrical seiting',

Section N.12

WINDECREEN WIPERS

Cperation

To atmrt cither of the windwresn wipers pull out the
handle and turn it to disengage the switch kver and tn
bring the wiper bade on the windscreen ; trm the switch
in the direction away foomn the wiper spindls, To stoq,
tura the mwitch to the honzonlal pestion, pull out the
bandle, aod turn the snd of the handle into (e top of
the coatral switch,

Mol ewane= )

Oiraxionally inspect the rubber wiper blades, wiuch,
aller Tong servlce, becoma wormn and should e reocwed,
Methylated spirits (de-natured alcobal} abould be used
L0 retmowe tar spobs amd other stains from U windscreen.
It his besn found (hat the use of sosoe wiliconz and
waAK-based pallshas for thin murpese can be Jefrimental to
the wipet hlades,

The gearbox It packed with grease durlng manuise-
ture and i normal service nseds no further Tubrcadon.

Section N.13

SERVICING THE WINDSCREEM WIFER MOTOR
Checkiing SHrTent COROR RO

If the wiper fuilt to opetate or operates unsausac-
torify conoect & U to 10 amp, moviog-coll smmeter In
the wiper cirouit, switch on the wiper, and mote the
sumrent balng supplied, Than procced ax follow,

Higer taker mo current

BExarminte: the fuse protecting the wniper accuit I the
Tuse has blown cxamite the wiring of all circuits protectesd
by that Tupe, Fenew atl cabbes which ame worn or chaled
if necessary, fit profective slesving aver thett 1o prevent
a recurrence of tha fault. IMrthe external diecuits are fowad
bo be in order replace the Fugr wath ope of the rocom-
meoded sizz, then procesd as for the wiper taking
aboormally lkph ourrent

NIl
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Fig. M.14

Windrcreem wiper components
T, ST sefewk L. Tniermediaie gar. 2 Cammshng rod.
2 Diwver, 1Y Brae maxher. . Dearbor cnvers.
1. Cammuintid endd Beacket surmvm. 13, DCocllaiting gear aod sector gear. b, Trepsbox e,
4. Rruh, 14, Final grar. 33, Frari bearirg bbpck nwis
5. Coomnlstor ¢md brackst, 15. MH. 2%, Wipers securing muls
E.  Arenabisre 16, Pasking bandle. 3. Front bearirg Beck.
T Thrust wmshey, LT. Bwitvh lerer. 21, Iacking block.
R. Pob= assembhy. (£, Brash spsing 2. Rubber seal.
. Fiebd il 17, Termleal Blocks. 2. Siop plate.
1%, Crotral plate. 2, Wplsg apinda.

I7 the fuse i3 inlut cxamine the wiper ciocwit foc foulty
connttliong. Then dismantle the modor ood examioe the
companent pars (Fg, M, 13%

Hiper takes obwormelly fow curnens

Check that normal baltery volage & applied (o the
wiper terminals. I{ the valtage 11 low check the condition
of the battery apd wiper Gncyit connscions,

IF the voltage ia curpect cheok thal Lhe wiper arm is
firmly secured [0 the wiper splndle, U the conoection
is sound dismanls the wiper motor and cxamine the
COENPONENt peaitd,

Wiper fxkes afimarmatly figh currens

Check thal the wiper blade is correctly pasitioned and
£an move Treely. If the wiper blade 3 cogrect dismanlle
the: frictor and cxamine the companent pargs.

Section N.14

HEMANTLING AND REASKRFMELING THE
WINDECREEN WIPER MOTOR

Unscrew the codket nut oo the wiper arm until the afm
it freed rom the wiper spindbe.

Ehsconnect the dlectrical connections (o the mator,

Lnscrew the wiper gecuging nuls and winhdraw the
washers, slop plate, aml rubber s=al,

Remove (be wiper from the vehicle.

Bamove Lthe packing Blockfal

Mz

Clacraw che asuring nubte and withedraw the Tooent
bearing block.

Prean hack Lhe zpindle apring, dake out the split pin,
and withdraw th: wasker and spring. Withdraw the
gpindle complete with parking handbe.

Fig. K15
T wiper with cever rrmoved

1. Cormirucan ¢ind brackel & Ntop plare,

e-aring. 7. Hrusk mosunting place.
2 CommutAlr 1. Field oml conneelars.
1. Brush gear . BFreld £oil.
4, ke wysembly, 19. Earth bermioal.
3 Ligachon cover,

Lpb WIS MUID, [sewc X 4EDDY
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Fig. N6
The wiper with the pearbor cover removed

I. Oaskel T. Geclalng gear.
1. Moo coeer, %, Wiping wpicedts
¥} Cover sfidc %, Braas wacher,
4. Tnlemediote gpear, 10, Connecling rod.
3. Armmtwe drive grar. 1L. Final pear.

. Feolor pear.

Unsorew the thies slomed nuts and ramove the gearbonx

COYET,
Withdraw the conpeciing rod, soctor gear, geaced
driving slesve, fingd gaxr, and intermediate gear, Mote
thit & thin pan stee| washer ix located below the Bool
M aad e brass washer plgve the intermediate gear,

Umerew the two sacyring bolts and withdraw the
Bivier rover. Prest tha moulded terminal hfock off the
et cover. Ungeglder (he bwo Geld ool cotnections at
the brusk movoting plake, Unscrew the two conamulbator
ead bracket securlng puts and remave the sermaeed
washers.

Lilt off the commutator ond bracket complets with
brush geer. Remove the brush gear from e vommutator
end brecket- Lilt out the armaturs and Lhrust washers
Unscrew the two pole asiambly securing studs and
remaovy tive pole asscmbly.

If the bearing bushes in the ceotmal plate are warn
ey must be pressed out and replacements firgsd.

The armaturs cofaerutaior must ba ckag and bave 2
polished appearance. Clean the commutator with a petrol-
maistensd ¢loth or, if necessary, with & stdp of very fine
siptry-doth. Ensure thot the spaces betwoen the come
mutetar scgments are free from carbon and copper dust

Chrek the msistance beiwesn sdjecent commuotator
sgmenta with an obnuneler. The resistance between
ségments should be 195 to 2-1 ohma.

Check the resistance of the fizld eoil, The reaistance
should be I105 to 125 obms,

Fit new brushet if the old ones ars Badly worn, Ensuce
thar the brughes bear firrly on the commutster.

Check the bearings for wear.

Cf MG M5 Lous 2 48591

Befors reasgetibling, the following ¢componeots ahould
ke lvbricaled, urng the kebocants recommended.

Grase the bearings (ozcept the commuetztor ¢od
bracket bearing) liberally as recommended ot front hubs,

Emear tha armatwes shalt [delve end} with S.AE. 20
engine ofl,

Stiear the geat texth with greese, a5 ecomemended for
Troat habs,

Fill the wiper apindle water sea] recass with prages
an recommended For feont hubs.

Apply a ifm of 3.AE. 40 2npine ofl o the latemmediate
gear ghalk,

IF & replacement <ommutater cod bracket is folsd the
beatite diwst be coaked in Oiline BEB for at least 24
hours immediately before aasembling.

Eraszembling is in the majn & eeversal of the dis-
maniding procedure,

Pelore reftting the armatucs in {13 beaving i the
central plate refit the brush genr (o e commuoiator sad
bracket and locate the armatuce [0 the commutator end
bracket boaring.

After tiphtening the puts ssouring the commutator end
bracket check thalk the armabars & Tree o rotabe,

Section N, 1%

FITTING A WINDSCEFEN WIFER ARM

The wiper arnth is secured to the spindke by & acewon
collet nul To reagve the wiper arh toscmw (he collet
out wntil the agen i Fréed from Che spindle,

When Atting o wiper s, position the wipsr arh oo
the wiper spindle fo gve the correct e of wipe on the
windeoreeny and Hghlet up sbe collet nut,

The wiper binde in secured bo the wiper armt by a
rubber plug, A totigue oo the wiper blade passes through
a slot in the wiper arm and 5 scured thers by the
imertion of (he rubber plog.

|| - : :

=1 e1azW

Flg. N7
The fuge kelder with the spare fikses arrowed
N



N THE ELECTRICAL EQUIPMENT (Petrel Models)

Section N.16

FUSER

Toe Tuse eolder 15 Twatsd umder the bomet on 1ke
ciphu=land side of Lthe bulkheed.

The fuse between 1" and “Z7 prolects (e accessories
which operate icrespective of whether Lhe ignitiong'master
swilzh iz ol or an. The lose belween '3 and 4" protects
(hee acccssaties which operate only whan the ignitionf
pradier swilch is o,

Twur spare fuses are provided, aod il is important that
anly sk correet Tepluczment Yuess ure wesd,

fla new fuse blown immediatsly on eplacement tra
the foult befors toserting eoother one of the same fusing
valoe (marked inside the Tuse tokes).

The unila which sre protected by che fusss can readity
b= identificd on the widng dicgram. A blown luse &
indicaled by the failurs of the units probected by i, and
is confirmed by cxamination of the Fuss when withdawn.
Daioes reonswing & blowo fuse inspact the wicing of the
unit: that have filed for evidencs of a short gircuil or
ather faalt, Remedy the casse of the trouble before
fitting & new Fose.

mection N.17

FLASHING DIRECTION INDICATORS

In the event of teoubla cocurring with a flaching Tight
direction indicator systens the Feliowing proceduce ahoulkd
b= Tollewed :
(1) Check For broken filamems.
{I) Refer to the vehicle wiring diagram and check al
Hasher citouit connections,

3 Switch on the ignitien,

(4] Check with 8 voltmeter that Basher uwnit terminel
‘B is at batiery voltags with respect to cacth,

18] Connecl together Aasher unit terminals 'B* {or "X
amd “L' and operote the dirsction iodicator switch.
Il the Busher lamps mow Light the Masher wnit 35
defertive and musl be renewed,

-
el ¥ =
__._3-
e i ml. i
- b |
i |
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Fig. i.15

Fiske in ihe headiomp Lpht uelf omd furn e a0 anti-
elvckmdie direcrion to rewrger, Pach iv aed fem Sar
shawe) when replecing

ANold

Fig. X1
Headiamg dizmemiled thowing alternaiite fitiegs

Section MN.1%

ATRWUSTIMNG THE HORN

To adjust, slack off the locking ring nut and withdraw
the magoet scoow about §om. [958 mo)l Tum the
rocker adjusting screw silher Jockwise of enti-clockwise
unkil the greatest wofume is ohtained, then sorew in the
magret girew carsbylly uacil the note of the hem is sharp
amd lock bp the not. The armature face should just hit
the sepsw whet Lha borm is vibrating.

The two gocurats distances ace from the face of the
Armmature (o 1he clamping odge of the disphrugsn and
from the Fuce of the casting to the insalator an the top
o the trembler hilade,

Make sura that the contact assembly lies paralid wilh
(he Mot of the catitg when checking distances.

PR A N
Y i
| !
"H.I:. E+. H. o
Fig. N.20
Feadlempy benm sepring

1, Tslanoa between Lo
coarnlres,

2. Lonceniraled aren of Lighl.
I M 1E0GE M1 Teue 2 43393

1. Height oJ Lawnp c2nimes from
prrumd.-



THE ELECTRICAL EQUIPMENT (Petrol Models) N

i aidling

S

Fig. N.21
The headlamp zefing sorews

1. Werical peiilng adjusting screer,
21 Harizontal wettleg pdjuring s,

Section N.1%

RENEWING A HEADLAMFP BULB

Remave the frant Ao by wnsrewiog the rim sscuring
perew and Lftng off the dm. Mext emove the dwst-
cxcfuding rubbar, when thres spring-londed sdjustorent
st will be visible. Press the LUght wolt in sgninst the
temaion of the adjusimeent scoew springs and Lam it in
an onti~clockwice dircction unti the heads of the soews
s be discogeged through the slotted bolas in the light
uidt cm. Do o disturb the sorews when emoving the
Iight it a5 this will after the lamp sciting.

Twist the back-shell in an anti-clockwise dirsction and
puli [t off. The bulfb can then be remcwed,

Place the replacement tulb in the holder, teking cape
ta kewte it cooectly, Bogagn the projections on the
ingdde of the back-shall with the sloty in the holder, press
&0, &nd scrure by twisting it to the right,

Posilion the lipht unit 2o that the beads of the adjusting

L

B - 30w

Fip, N.22
Accesy v the side wrd flasker lanep bulbe
G MIDCEH MES Tosed. ES3S

. CL40EW

Fig. N.23
Aeerid fg the siopltail o ke lamps Gulh

rws protrude through the slotted bobes in tho Bange,
press the unit in, and fwm in & cleckwiss dicccbon.
Replace the dustexcloding rubber so that its thicker
inter edgs tzuly in the recess around the light wnit rim.
Refit I Fropt nim, locating the top of the dm B0t god
securing by means of the Bring =rew.

Section N.20

SETTING THE, HEADLAMPS

The lampa thould bo gct 30 that 1hs main driving
beama are straight shead and paraliel with He coad sue-
facs and with cach other. [f adjustment in reqoired
remave the om ex previowsly described. Set cach bump
to the correct poxition in the vertical plans by means of
the vertical adjustment screw at the vop of the reflector
umit. Turn the soew io & dociosise dirccton bo roiss the
beam apd in an anti-dockwisc dircction to Iower it
Horizontal adjustmeni tan ba alkered by twning the
adjustment screwa om cach aide of Hee ight onit, O laier
moddely, and models fitted with scaled beam undts, enly
one horizenlal adjustment screw is provided,

The sctting of the lamps can be best carmied out by
wacing the wohicle in front of & blank wall 2t 8 distance
of 25 feet, taking cars, of coursa, that the surface oo
which the vehicla i3 staodimg i level and not sloping
refatlve 1o the wall, Bt will be found ao adventage bo
over ood [smp whils sstting the other.

Section IN.21

RENEWING A SIDE AND FLASHIN(G
DIRECTION INDICATOR LAaMP BULE

To gain access to Ehe Bulb pul] back the outer ribber
Up to releass fhe it and e oy rubber lip b release
the Jens.

Remove tha defective bulb and peplace wilh the bype
listed. (This bulk i senulfastured with offsct securing
pin, thus ensucing that the bulb i Btked into e Daolder
the correct wey round.) Flefit firetty the bens and secondly
the rim to the inner and outer rubder Lips reapectively,

N15



@WIRING DEAGRAM (with [.C, Generatiog Equiproent)
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@KEY 10 WIRING DIAGRAM (with D.C. Generating Equiproeat i

Dhreomimile

Doy D,

Lamtml box

I1aolt hattery,

Slarter sodenodd,

Skartey,

Lighiing ewinch,
Hamn-pwL ancl dig swidch
B.H. hestlannp

LH, hewllarmy.

Muoip beam wamiog lumg.
L aldelatrp,

LB, sidedump.

Fanel lamp awiich

Panel kpa,
Nuombes-plara lacnp.

R_EH. 30p wod il Inmp.
LH. op and vaif Lamp.
Stop Ineng swvitche

Hupe unle,

Horm.

Flstbar umit

Do nedicatar gwinch,

L Biock,
. Blee,
. Epomm,

- . . ]
Drection indicator waming lamp.

B.H- fashet lamp

L.H. fasher lamp.

HH. Basber Lamp,

L_H. Raaher Lumg,

Hraler wwiich Cyalpen finiad).
Healer motag (when el
Fionl gauge.

Tabk umt

Wndsigren wipe,

Jgnitian starter patlich,
Iphitian eail

Disnbubor.

Fusl pump.

il preasuns page,

4,  [Hiiton wermoing buap,

CARLE COLCHTR DODE

Q. Oreen.
Lu.  Light Grecn,
r  Pupi

SwodoneteT,
Walor temper ki phape

Wiabar dempeyaturs Uaomitter.

Ammmeder fatict Eled)
Bevolwibon Indeaine.

R
Ww. White,
v.  Tellow,

Whith & cAble hes 1w eolong code Jetieos the G denps the main
calaur and the actuod deooics the tracer eolowr.

Od MIAWGE MLt Imue 4. 6635
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N THE: ELECTRICAL EQUIPMENT (Fetrol Models)
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Fig. N.14
Aveess to the rear mumber-plate Iomg bulbs

Section N.22

HENEWING A REAR FLASHING DIRECITON

INDICAYVOR LAME BULB

Remove the chromiven bazsl from the hmp by peeting
back the rubber Gange 2od inserting & small seoewdnves
behind the bezel. Bun the scrowdriver round the lanp
and the bezel may ba withdrawn, Bemose the Jamp glasa
i & Hmilsy mantar The bulb is of the dngle-flament
type which may be replaced either way round.

Section N.23
REMEWING A TAIL AND STOP [LAMP
BLLH
Accesy {0 2 Bashing indicator Jamp balb 1y gaioed afer
anscrtwing fhe iwo screws cecuring the Jamp Blass o
position. The bulb 2 of the double-filament type add hay
offset bayooet pags, enauning replacement the cortect Way
roaad.
Scetion N.24
RENEWING A FEAR NUMBER-PLATE
LAMEF RULE
The caver ix eecured by a singhe screw whick, when
temoved, allows access to the bulh iGr replacetmedt
purposes.

Section N.27

EEFLACEMENT BULBS

Headlumpas {l=ft dip —alf B.H.Ix. cxpept Sweden)

Headlemps {verlical dip—all L.-H,D. Europe, 2xcept me::]

Headlaipps (vertical dip—Franee aaly, yelow) |,
EXcadlamps {vertical dip—Sweden only} |

Eleadlbmps (mght dip-—all L H.D except Eump-: and U 5A. }

Sidclamps

Flashing direction mdlmtun

Tad wnd sop amps

Roar oumber-plate Jamp

Fape] lampe .

Dyipactinn in-:lmulm wnming Ilght
Lgmition/ geaster awitch warmabg light
Bipin bearn warming light .

Jv. IR

Flg. N5

The sealehbagm light welt
. Wormpal Bijulmesn s, 5. Thres-pin godeet.
2. LLghs wodL 7. Sanag rim,
3. Fromd Fm, B. Horlzontal swdfusting scrme,
4. Prond ricn Duitg serew . Tenson|og wrew.
3. L unle niit, LF. Back-ghell,
Socfion N.25

SEALEL-PEAM LIGHT UNIT

To changpe & sealed-bean Hght wnit remove 1he cim.
Rormows the thye pedaining sgrews seouring lbe inper
light rics and resiove the fim assembly,  Pulh the pgit
Farward aod discoonect the three-pio sockel 1o redease o
from twe back-shell.

When refittiog the light unit sosure that Qe regicters
moulded oo the rear edge of the uoit +ngage io the slots
on the back-shell,

Section N.26
REMEWING WARNIMG LAMP AND FANFEL
LAME BLILBS
The ignftionmaster switch, dircction indicklor, and
mam bentd warping Lghts positionet o the spesdo-
weter, and 1he oty et panel illwmiootion lAmpy are
dcvessible from behind (he ingtrunent paned.

BMC
Witz Pari Ma.
40744 BFs 414
45148 BF5 410
4540 BrFa 411
43150 BES 410
S0f40 BFS 415
i BFS 1T
| BFS 382
. r1f.2 BF5 330
. o t HEFS 945
pr) BFS 547
1z BFS5 987
1 HES DE7

»  BFE 58T
G MO WS [aame A, G630
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12 I AE224
Figr, WM
Alternaiar corporants { Lacos typa 11407
1 M %. Diude. IT.  Bearing cipdip.
I, Beauring coflar, I Slipcing =ed bragket. 8. Brarng retalninp plate
3 Tlwuugh-bott. IT. Toeedissrodler bearing. 1% Ball beacing
4. Dirive o bracket, 13, Brush tos. A 'O oring.
A Ky 13- Brashe 2k, ' ring selaining waaher.
5 Fuwedd I'|'|I'l'lllirl.:. 14,  Hear 3ink. 2. Fam.
T SEpTing. 11, Duipur windings 13,  Snreing washer.
8. Smeor [fvina oo, L& Rl
Section N,28 Sectlen N.30

DESCRIPTION OF THE ALTERMNATGR
{Eucan fype 11AC)

The wlterneror incorporales 4 stator output winding:
huitt-in rectifier diodss, and a2 rolor fiedld winding which
1% etiergized by the battery through a paic of slip-rings.

The Mator v of [aminated consiredion and @mics e
thtes-phise star-connacted oulpul winding, The retor ig
of mght-pole construction and ¢arries the slip-riog-fed
field winding. [tia supported by a ball bearing in the doive
ehd hrckel and 2 needle-rolleyr beaning in the slip-ring
and dawdr,

The feld system brush gasy iz movoted on the slip-
ring ed cover, which also tagrizs the ain ailicon diodes.
These #re connected in a thiee-phase bridee cimuit to pive
rectification of the genigaisd AC, output.

A fa0, mounted in lendem with the driviog pulley,
drowa eir theough the alteroator to coof the diodes and
the stator windings.,

The alterputor is desigoned for vee in conjunction with
ap oulpul comtrod wnit which Timits che alternator output
voltage 1o & preset valwe, and a feld ssolating device
which switches the Geld windings out of circnit when
the charging switch i3 o the ‘oft" position.

Sccfipn N.29

BEMOVING AND BEPLACING THE
ALTERMATOR
(Locag type 114C)

The altzrnator mouoting is similer to Lhat of the
dynamo angd the nstruclions o Section C6 should be
[ollawel to adjust the Bl eeosion, appiylng leverlge
voly (o the altcrnator drive end Bracket,

Gd MIC IS, [mmw 1, 435

TESTING THE ALTERNATOR [N POSITICN
{Lovas type 11AC)

Enaure ihal the drave belt is not slipping.

Disconncet the earthiog cable from 1he baltery.

Discooncct fhe twd cubles from the alterasdar tiain
ocutput iernuingl and conpecl 2 moving cod 1ype aTrimeter
(raoge 4 to 75 amperes) between (he ierminal and the twn
disconnecied cablag,

Disconnect the cables (rom termeinals “F° oamd "=’
on the cutput contenl ot und poig the ende of these
ten cables. The alterpalor field wioding i mow con.
tected acraost Qe baliecy iecmioels with the hedd 3olat
ing relay raly i ¢ituit,

Revoamest the babtery carth lead aod start the sogine.
Increase the engioe spesd slowly untid the altgroator
tpred is approximatddy 4,000 .p.mo., when the ammoeter
readiog should be approxinately 40 ampa.

If the curceot reading s Jow, check the caternad
wiring cijcuit for joos conlbectcod and bad carthing,
Lhen repeat the Moreging test. A low cucrend reading
wlil bow indicate a faully altzcoator, eod Lhe field wigd-
ings should be tesied by measuriog their tesislance with
an ohmmeter. Disconnect the cablag from the two field
terppoals an the aliemalor atd contiedd the ohemeler
actoss (hese termminals, whea 2 ceading of spproximataly
3-77 ohma sbould be obieined. In the abwence of eo
abmmeter the Geld windings may be checked by con-
nesting & L2-valt DNG, supply acoosa the alteraator fidd
terminals with an ammeter in series. The zoumetar read-
ing phould be appronimetely 37 ampees,

A wlway ohmmeter muding or 3 Zerd AETIELET
reading indlicafes an open circwit in the Aeld swstem—
that is, the brush grer, slip-ring, or feld windiog. Aoy

M2
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®WIRING DIAGRAM (with A.C. Geperating Equipment}
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QEEY TO WIRING DIAGRAM (wifh A.C. Geocrating Equipuest)

P, Cercripiton M, Draseripyfan
1, Alecmabac 25 T H. Fromd Aesher kg
2. Cootrd] wndt, 19 LH. Rror flasher lasgy.
3 Battery, M. RB.H, rear b bhmp
4 Starter solenoid. M. EH. soar Masber b,
T Starter ceobor X3, Heater swilch twhban Gbied)
1 . Llghiang wailsh 35 Hemper mecdot {whan Geted).
T Hoan-puth add ip swich, 4 Pud pugs.
4. K.H. Deadbany 15 Puyet gauge tink 1mil.
9. LH, hesadianp. IT.  Windacr ek whpet.
BT klain-beam waring bmop. 8. Tgmdtor and adren awitch
LE. EM. wdclamgp, 9. Igmitlap colk
1. LI sidelgmp, #). Thatuatae
13, Panosllnropy quiich, Al Fuel purp
1%, Facw] laonm, 41, Gil preamurs gagge,
i, Murdber-plabe lumg. 4, Iphilion wamiog lamy.
17 R.H. aop and 1aif g, 45, Spswdocheter.
7. L.H arop and @il lomg, 45, WHS \cmpaaure gEpe,
10, Siep Brigh swhich. i, Waler lmperbure truen ey,
19, Fun uhir, M, At
3, Hom 8%, Fhld imilaing e=lay,
25, FHaber it 93 Revwhution indicedor,
26,  Dlbexiin indicator swioch, WY, Warning laenp comged umlr,
&7, Drireulion indicatnr warming babp.

B B . {mmn. R Rl
ey T8 LAl. Light Cremy W, Whilo
M. Bcuws. P Fuph, Y. Villow

When L bl baa hwo colror o B Lok U 5o escbe Hhe ruilg
calour sng {ha waapd Jasedck The toecey coloo. .

A MI0T4 KIS, Dyuz ], €636 NIt
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Fig. W27
Slp-ring snd cover aid Yalor compment s
1. Siator. 4 Feedd cerinlenl sl 7. Bnxh.
2 Dulpw winding slar preind. 3. {halpait derenunel pllssle A8kg. R Exurpine 1eannnal.

L Waming light iermimal.

ohmueter reading cuch below 377 obms or an eces.
give ammeter repding is an abdication af & shore circwit
in the Ga1d winding.

In the avent of 8 zero cwrrent ceading, 1um owu the
charging switch ood check that battery voltegs is beiog
applicd to de ficld wiodings, using a voltmeter con-
pected between the two cakblss normally ottached 1o the
aliernator feld termioals. A zero readioa in this test
indlicales a faull in the fHedd isclating relay or io the
wiring assocled with this circwit.

Section N.31

DISMANTLING AND REASSEMBEING
THE ALTEENATOR
(Locma type RLAC)

Bemetve the nut ood spnng washer From the drive
end of the cotor shaft snd withdraw the pullzy and fan.

Thoroughly clean the exterior of the alt=rnator and
then oark the duive end bracket, tie stalor Tamination
pack, and the glip-ring ed cover so thut they may he
st Dled 10 corcest angulac relation 4o each oher,

Unscrew aod remove the theee through-bolis and
withdraw 1ths drive end bracket complete with rotor.

Remove the key and beering collar [rom Lhe 1otor
shaft and press (he eodor ol of the drse end bracket
bearing,

Fxmove the tecminal nuta, weshers, and insulaling
pictes, th brosh-box retaining serews aad the heat sink
stunng boll, and withdruw 1he stalor and hear mnk
ussemblizs rom the slip cing cod cover.

Clowe up ihe celaining Longus, loceied st the rool
of each bl corminal Bladke, and witldraw the lermimsl
blade iodd brush assembhies oom §he beush hox.

WX

fi, Terminal hiode retrislng ongue.

Check that whe brushes move freely in their haldecs,
If their movement is slugeish clean theic swoluces with
o pelrol-maistensd doth, IF this @5 incifictive, Lightly
pobish Lhe brsh sides on 1 smowtls ile. Droshes that
ane Ao b & e, {d-0omin ) in [engrh shoandd b roneweed.

Test e brush spreyg preesune, wheel iowld e £ Lo
oo (EL3 to [42 g} with 1l spreog cotmpressed o
& in. {19-%1 mm.) in length, and 74 to 84 o= {212 f0
M1 gy with the spring conpressad o 4% in. (1063 mm_}
in kength.

Tozpect Uwe slip-rings, the sutfaces of which should be
amiacdle. Chean the surfaces with & petecd-maoistened cloth
or, if there s any evidenoe of buraing, wath wvery fina
glass-paper. Do not clean up the skp-rings by mackin-
itg, 35 any excentricity b the machimbg may lave on
adverse elfel on the alternator peclormance ot high
spemd,

Tast the beld windings a5 desceibed i Sectlog N30
connestiog the ohmmeter or the 12-volt DO, supply
acroes the alip-rings.

Check the field wioding For defeciive insulation b
wornecding & Ti0-vode ALC. miging supply, with 2 15-walt
test lamp in cicguit, between each slip-ring and ono of
the ravor polee, If the lamp lighta, the fiedd wanding is
carthing aond the rotor assembly sbould be reoewesd,

To cheek fhe sator windings, geparate the three
stater cables foom the beat siok assembly by onsolder-
ing, avoiding overheuting of the dindes and beading of
{he diode pina. When solderiog or wosaldering the o hles
ihe diode ping should be lightly gripped with 2 pair of
long-nosed plices, which act as i thermal shuot, and the
aperation shoold be camied out as quickly as posible.

Conoeat any o of O stalor cebbes in series with
a I-5-watt test lamp ook o L2wedt bateery. Beprat thisli

Cd WO MLS. lgwe ], #6168
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Fig. N.78

Lecure e dipde cottrectiprs fe e kend sink @ the
points indicgred by the greows, wting o fifgh-fenrrera=
turpesikteme adherive

test, rieaciog one of the two cables by e thord calile.
Failers of the st lamp o light in siyer gl indicates
an apen circwit in the statlor windiog.

Check the stutor winding For defective insulation by
conneshing & 1-voll &.C, main supply, with a 15-watlt
fest lamop i sieet belween any one of the three cablkes
and the lamipatyn pack, I lhe test Jamp lights, the
stabny winling % sardbing aod the slator assembly
should ke renewerd.

Tt cachy dioede i Lurss Ty comawecling i 1o serics with
a 1-5 watt teak Bulb acouws a F2evall DVC, supply amd
Uhwark reevepsing the eompectioos. Current shoald Now wpd
s cegt Barwpe ligltt m v dicestion ondy. IF the bulb
Tights i bodh teats, o deses oot light in eitber Lo, the
dicde v defective and the appropriale part of the beat
ank asgeonbly should be medewsd as diodes are ool
individuatly renewabde. The beat sink assembly com-
prises twd mash pans each o which camies thees diodes.
Chwe part % of positive polanty aod the diodes are
matked red while the diodes on the other pact, which
is of nepetive podarity, are merked black The inter-
gonnections should be soldered, using 'B* grade 45-35
tim-lead sodder, and cape rowsh ke ekencisd oo avosd
overheating the dindis ar beriling the disde pios, The
digkle pins should be lightly pnpped with a paic of
long-nosed plicrs, which act as 8 thermal shunt, and the
operation of soldering carpied out as Quickly as pos-
gible After goldering, armbye the conosclions ncady
arownd the hedt siok W cosure adequate clearance of
the rotor, aod secure them to the heat aink, uiing high-
temperature-razistant adhesive, in the pogljong indjcaed
in Fig, ™.28,

Bosure that the bearings do ot alow cxoessive side
movement of the rotor shaft, IF tie needie-caller Twar-
ing & wotih, fhe slip-riok eml cover shoull be oeocwed
as an assembly, To reoew ibe kall bearing, remove the

G OO D, Dase 1. £535

beariop-retaioing cicelip and preas the Eeuring owl of
the end brackel, veling \be assembly order of the “O°
nog and retainitg washer. Before installing a new
bearing pack it with high-meting-point grease

Beassemnbly is 8 reversal of the Mooegoing procedure,

neding the following:

(1) When pressing (be cotor into the dove-end bracket
support the inner race of Lhe bearing, do nol use
the diive-cod bracket as a suppaort for the bearing.

(2] Enser the feld terminal Blades into tha brugh hox
aod lever up the Wade-retmiting fo0gues o an
ongle of 307 & securd the blades io the box,

{1} Ensure that che macks scribed on the deive-end
brackat, stalor lamination pack, and slip-ring eod
caver prtor to dismandiog eres in alipnment.

(4] Fighten the three through-bola evenly to a torgue
figure of 45 o 57 [b. in. {-52 to -58 kg. m.).

Section IN.32

CONTROL UNIT

(Lucas type FIR)
Nescriplion

This i3 an electronic conerod wnig, otz actinn heing

sirmilar ¢o that of the wibrating contact type. The switch.
ing ofthes fiebd circwits is achved by the use of transistors
instead of vibrating contacts, while a Zener-dieds pro-
vidaa the voltage reference in place of the woltage ooil
and teosion spriog system. Ma cut-out is required, since
the diodes incorporated im the altecrnator pravent reverse
currents from flowing.

Mo current egulalor is requiced as the inbarent scolf-
regulating propertics of he allerrator limit the output
current fo 8 safe value.

The conotrol wnit and alteroator fidd wiodioys ars
isdated from the battery when the engine s stalionary by
a special dooble-pole jgnition/master awitch or by means
of an isolatiog relay.

A tormperaturs ompensating device tukes the form of &
thermistor connecied in parallel with ome of the Zener-

Fig. NI3
Lucers dppe ATR canteal unll test circuit

[, &1'A @andoal anet. 5. Volimeies.

2. alicnator, f. Side and il Lo ewilch.

3. Aoomredst T. Bpde andd tai Tamps,

4 TieM ismlatme belay. E. 12-vak hatlery. &
N3
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Fle. N30
Corrral umit potertiameler adfusier

biasing resistors. The thermualer is a device whaose re-
sistunce focreases as the temperature Falls o vioe vorse.
Amny alterntion in its ohmic value will ceuse the Zener-
diode to begin to conduct at a modified valus of alizr-
oaler outpul vollage, s0 matkching the changes which
Lake plage io ‘oo charge* baltery tecmipal voitaps dus to
tempetatuce changs.

MNOTE.—The hati=y muw? vy be dsopmmected while
the skemator (5 running. Fallue to obsyre this waming
wil cawge irvoparabls damags bo the codimal wmll, O
mntgt be taken af all Hmes bo enoers thot the hotisry,
altonaier, and coobrel esit ares carrecly comnocded, He-
versed conoections will dumsge ithe seml-condnctor devines
employed m the alimator and coolred k.

Mantraencs

The cutpul cooirol doss nob require zny repalar
roninteoance, but the moulded cover can be oocasionally
wiped clean and & check made that the terminal conoectar
i9 SECUrs.

Tosting and edfusting

When teariog and adjuating the conteol wint i must ba
astablished that the alternefor asd e charging unit
Circait wining are on good otder, also e Battery o conteod
unit wirihg which imeorperates the Geld isolalidg devige,
To ensure the correel workiog of the control unit the
tesistatiz of this complete druit, induding e isola-
Ling device, must not exceed -1 obm. Aoy ondely high
resisiancs must be traced and remedied,

Textinyg

Leave the exishiog vodneclions te the altemator and
coniol upit vadidurbed. Conneck 3 yoltmeter of | per
cenl. or boiler accuracy of appropriale range befwecn
the babety teyminals (Fig, W3], and oode the reading
wilh all sleciocal aquipment switched off If available,
ust 8 voltmeter of the suppressed-peco type, giving a
readiog of B2 1o 15 walts,

Switcly twl B side ond tail lighls 1w Hve an elecicsl
Fuud of" approximalely 2 amperes. Starl the engine, and
24

run lhe alterator al appresimately 1,000 c.pm. for et
least cight maneles; (this wili ensure (het the systern
voltege hag séabiized). IF the charging cucrent is etill
preates thun 10 umperes, continue b run the engine Yntit
this figtice s reached ; the ved! meter should pow pmd 139
£0 14-3 volta, T the reading abtained is stable but cutside
fbese limit: the unit ean bs edjusted to coolrol At the
coorect voltage.

E, hawever, the voltmcter reading romaing unchanged
fat apen circuit batesry termingl voltage) or, converacly,
IncrEases o an uncontrolled thanner, then the conteol
wnit i3 Taulty and & ceplaceorent wnit must be Glesk,
Adjusting

Stop the ¢nglie o4 withdraw the coolrol uoit mount-
img sarews, Iowert the wunit, wnd corefully cemove the
sealiog compowad which conceals the poleotivmeter
adjuster (Fig, M. 3. Eosure that the voltmetar is fitmly
connccted Tretween the battery termminale. S1art the engine,
and while running Lhe albecoetor at 3,000 .p.m. (um the
pitentiometer sljuster =slot dockwise 10 ncmase the
sctling, nr ant-clockwise 1o decoegae it, unril the méyguired
sctling is obtained,

NOTE—A iwall arogeat of adjesicr morement reslis
in an appreciakbe differonse in (e roliepe mding,

Check the seiting by stopping lben reslarung the
engine, and running the allersator 21 3600 rpron.

Ermount the conteol wnit and dasestuvesd the woltrmetet.

Section N33

FIELD ISOLATING RELAY
L {Locas typa SRA}

The feld isolatiog rolay is wsed For de-encrgiziog the
altemador roter Beld windiog whes the engine is atation-
ury, by disconoectiog the supply lrem the rotor Held,
iwmedintely the ignition/master ewitch is tumed to the
‘off* pasition.

This nliows the coptacts *C1° and *C2" to pant acd
open-cirvuit the rotor field wioding. The alteroator will
not geocrate if the contacts fail to dose when the ignitioo/
medler awitch s switched on,

] S ";“—_ s F.
H '.! e o
Fig, M.31
Jrrermal amd external circwilr of ofic Lucas repe 4TR
caovirc wnff

1. Theredor d. Alecmater warpr «ndlog
2. Alermator rolar Beld [reclilled owlpslk

winding 3. Ticld isalatog relay.
1. L¥aalt halcery .

e MTWDH BELY,  Mogue L. O6RED
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»
To tet the relny

With D.C. apumeter cotitiected a5 detailed in Section
.3, remeve tbe Brown Purple lead From ferminel ‘T2
and emporadly coanest it to the apare ‘CI' termioal.
Thig terminel hae two blades connected to it which ars
ckectrizally cormman,

IF the alterrator penetntes L9 specifed output witl the
twa [eads in position us described, a faully celay &
indicated, apgs} st be replaced with a new celay, Make
tha wsusl checka for contiouity of relay operating wind-
ing telay circuit wining, and earth conneclions,

I the reley and asgociated cipouit i3 salisfactory apply
lest g described in Fection N33, “Testing and adjusiing
{iha coatrol nall)',

Scction N34

WARNING LAMP CONTROL UNTT
Descriplion

Thig uhif is a thermally operated reday For cootrolling
the ewitchitg on and off of the warning lemp in the
ingirupient paoel, fU i3 conoccted, throuph alleroator
tertutnl 'ALY to Lhe centee poiot of ooe pair of the six
alteenator dicwdes, and Lo eerth [or return} winiog. The
indication givew by the waming lamp i similar to that
provided by the ignition or ‘no-chargs’ warning lamp
used with dynzmo chargiog systems, i Ihe waming
lamp is Wuminaled when the alleroalor is slalionacy oc
is being driven wery slowly (engfine "uck-over' speed),
but gradvally dims and then goes ot 25 3o0n os the
ulternator voltage begine to riss wilh imioeased stpine
speed.

Busicutly, the unit conciste of 4 pair af sontacts held
viosed aguinst spring tension by a lssgth of seckefochyosne
resistince wire. When cold, the wirs iz in fengios whey
curretit flows theough the wiee it heata up anc e pthens,
nlivwing the contacta to open. The ejrcuit v dhows 1o
Fip. N33,

WARNING.—Due ho the external dudlaoity of this wnit
i the Lacas type FLS Rasher alt, % distinclive groen Labed
b applind bo 162 cane, Fopentors, Gue met e aken to
avoid comnecting Hiber of their ol iohe the circeit
desigusd Tor 1he olket.

il
__q4¢ o ﬁi}

F 1
A

-
i

CinEd

Frg. N.32

Cireenit of the Lucas (ppe IA W warning lamp contral
teiir, Rrtery, and afternator

l. Contacis. b Walticg lamp.
2 Aviauing were, 1. Hattcry.
A Toderont ballas tesstor. . Ab=mater dicdek
4. Exrarial ballast cesitor & Staigr.

[24-vehi) M1, Ko,
5. Igmitiomfmacter saanch. 11, Slig-rirgs

Gid MTOPGR REI. Taum | GBS

v

=g RF

Fg. N33
Internad arrangentent and clrenlt of the Luras type
AW warning lomp controf pnit

1. Contxfa 1 padlaw resEbor.
L Actuaimg wire 4, [akamy hegd.

Crperatiod
When the igoilion or mastar sawitch i3 tumed to the

‘on' peunal cament flows from the ballecy through the
awitch dod page] warning lmp to termina] WL on the
whit, thence acrogs closed coolacts, Jdown the moving
contact arm and hlnge spring b0 terntnal "B, apd ack e
the hablery, The warnlng Eamop 12 then illominated,

When the engine ja stacted [and providing the charging
circuit is operaling and io working order), & small low-
voltape current from the altepnator anters the uwnit by
terminal "AL', pasees through the iobernal ballast
rexislor and actuating wire, down the moving contoct arm
and out throuwgh terminal "EY, Thia current heats (e
actuating wira aod causss i to Jepgthen, The actuating
wirs iz resintance-brazed to (he ppper end of the moving
cunkact agtn which, being spoug-lowded at s lower snd
by the funge spritg, moves away [om the Gaed conlagt
aod interrupls (he wurning lump ciccuil, thus cavaing
the lamp W0 go oub.

Teasting In pasition
The following mymptoms aod pemedies arsume that the
repainder of the chacging aystem {Inelnding the beft
drive) is functioning satidfactorily.
(1} If the warning lemp fails to iluwminate when the
igoitian of masker switch is suened on:
(1) Check the warmiog Jaop bull by substitution.
{7 Check the warming lamp coonirol woif by
subatitution,
{r) Testihe cotitinuily of cach pard of the warning
lamyp ciccwit, i.£. from the alternator to termins)
'ALT; from the jgnition or magter switch 1o
terpunad “WL'; and {oom the fecuinal "E' to
carth for rolum) winng. ]
15
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{2} I the warang lamp faids (0 po oul when the
altsrnptar is becng doiven:

{oy Check fhe warming lamp cootrol umit by
substitulion.

{¥) Check the contimuity of the circwit belwsen
the altsrmatar end the terminal "AL' on Lhe
warniog lamp cantrol undt,

{3) I the warning lamp showa inlermittent Rickering
lighi:

(@] Chick bub ond circot coonectioos, and
Lightcn &5 requiced.

(6] Check weroing lamp controd weal by sub-
stituliom,

Texiop oo the bench

The performeoce of the warning Lamp sanirod wnu o
be checked by canying cut the following simple test
priaeiure.

{I} Connect the circuit 28 shewn in Fig W 3, leaving
battecy clips "A" and 'B° deseonnectad ad 1his slage,

(2) tCongect battery dip 'A° to the bartiety 12-voll
tapping. The bulb should light up irmedoacedy,

(1) Leaving battery clip "A" connectsd,  cornecl
bilbery clip “B* to the battery S-volt tapping, The
bulby shivnld go cm within five seconds.

() Disconnect batery clip *B° and tramsfer it to tha
batteey IXvolt for 10 secomds only, theno quickly
tranafer it to the Bavery two-volt tapping. The bulb
choald light wp Wit [fve sscoods,

Should the parformanse of the wnit differ oppreciably

fcom sither test requircments, @ repliwement must b
fitted,

V.26

= €k

Fig. ¥4

Simple bewek fopy for the Lucar ippe 3AW warning
lamp controd plit, showing camrecilon sequence for
balrery ofip 18"

Eeplacement procedure
A defective umit must be reploced by another identical
enit, but belfore doing ta sstablish thar the Mol is pok he
resull of cweessive volisges, by making the lolloewing
checks,
(1} Messure the voltage hotween the  alternalar
Iermumil “AL" and carth [or return) widng. With
Lhe alternator runoing et 3,000 r.p.m. on lipght Tosd
thig shuuld be of the order 7-0 1 75 volts.

(2) Ii a highet valtage is indicawed, firet check all
charging citcwil capnections and lheo the alter-
netor diodes f

G BG4 W15, Dsgoe b, &40
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WIRING DIAGRAM (Diesel Engine)
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Noa. Beacriprioy
|. Exgmgmp,
4 Coodrol ke,
d. T fewoll I,
4, Bimrlcr yolemuil.
5 Slacsrn
6. Lighring rwiich,
7. Hoorpmb and dip ywiich,
5. R headhmp.
% L.H. beadbamp.
1Tk Maln-bsdm waming lomp,
11, RH siddhump.
13 L.H, siddamp.
17, Fard Biop it
[+ Puodd Gmpe.
3 Nm'mﬁ-p.m- [ET
e R’ H-alop 4 il lamp.
17 [ H.™ap and &k Limp.
% Saop laenp switch.
T'h Fus wndl.
i1, Hom.
13, Fhsher unt

A Hwk.
' Blue
T Brewa

Na

KEY TO WIRING DIAGRAM ([[Hewd Eogloe)

M. {hictigtied
6, THrecin® Iodicalot rwiceh

2T, THrsioo indication wamling famp.

2. R.H. Luber.

1%, L.H. flatbey Gmp,

M. F_H. Basher lomp,

1. L.H. Bauher lamp,

Ji. Heater meatch (when Giied),
33, leatsr mobgc [wipen Gcted),
M. Foal pruge,

35. Tonk umit,

37, Windscreen wiper,

18, Hmrier aod beater plug weikch
1%, Ballas\ reaidlor,

Heaner plugs.
3. Fird pump

&

1. O presure pEpuge,

44, NMo-chatpe worning lamp.

11, Spwed ame e,

A6 Waber iemperiaT FER

AT, Waber temparahare CrEOATELES .
i3, Amoneter (when Aliedk

CARLE COLOLR COTHE

T (hiten P Raa,
Ld. Elght {]pmm ™, Whii,
F. Puiph. ¥, Telpw

When & £ueh B L H
mh_:;lﬁ:nlwnd:mm ek deraaia 1he muin

oo oot che |EREH B,

o4 WG M3, bsswe 1 3066
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Sectioh Na.d

DESCRIPTION OF THE STARTER MOTOR

Tlee starter mpotor is a pre-sngaged seli-indesng dove,
Fout-pols, four-btush, sarth-rzbun machine with aeries-
parallel-coanecied field coils,

The drive essembly incurporales a dupl-purpose clutch
i profect dhe motor frorm owvebuad Jo the evemnd of the
gtygine backfiing end overspesding whenl Ihe engine
fivzs and drives the pinion.

Wisen the starter maitch iz opersted a solenoid tnlt
mounted on the slarter motor yoke is energized wnd
gedyale: a forked Jever to angape the drive pinion whlth
the migde Nywheed.

[n ihe event of tooth-to-toolh abuimanl axal move-
ment of the pinion is arresled whilst & bolically splined
siceve on whivh the pinkon 15 @roed continbes to move
forward, This cawses the pinan to roists relabive 1o the
HEywhesd. When the iezth boagieatigned spring pressure
skides the pinion into mesh wilk the fywleal.

Whea the pruon is propesly engaged witl the Bywhesl
teeth 2 pq:.ir al <onfacls are clypgsd 10 the rear of the
saaleiod wt. Closstre of ilve contacty conoects te modor
to b bapery, che armagure rotates, and the sianier
pinibdn commented o orank Lhe engine. Also, a5 will be
ween in Fig ™Ma f, clesure at the starler switch condacls
shorls out the dosiop coil and the plunger is relwine] in
the fully bome postion by the holdoon coil umnl Lhe
ctarter swilch is refewsed.

When the engine Sres and the siagter switch 13 maleated
e solendaid Wit iz de-tnerpred and the sprcng-loaded
prlessger wilhdraws the slarier pirlan (o is aut-of-mesh
posmion. The antadurs g5 brooghe rapidly po rest by the
centritugal action of 2 par of spring-loyaded brake-shoes
boattig agamit & bBepke-denm inside the intermeediate
Brackal.

Provigion iz maade Lo amgure that in ibe cata of the
pintoh jammiog iy mesh [Uis oy socur with an engine
whih [ails bo stert), thera is suficient frec movement
in i cogapensent lever-to-solenmd plunger linkape Lo
perimit the salenord swifch contarss W ape,

In the cvent of the drive repagning 10 mcsh with the
Rywhecal after (e evgios hes cun up to spesd, be stacl-
g duwoler acceabwre 3 prolecied Mrom ovecspesdiong by
the plale clutch assembly, This dutch aliows lorgue Lo
b transmitted from the starting roetor to te enging, but
nol o the reverse direciion, which i frec-runoiog.

The clutch iz ael to slip at hedween twe and Lhros
Gnwes normal starting forque, Lhas proveding overload
profection Tor the siariing motar,

Section INa.2

CHECEKEING THE STARTER CIRCLUAT

W the starier pokeor 18 bedrd 1o opendte bud does 1
attempt (0 crank the eggine, adimaged drive is imlared,
and e stdcter showld be removed for inspection. 1
however the starter does net pperale, o is sluggish, the

MNa.d

follewing points shaweld be checked privr 1o removal of
1he vapler.

Conrest & vollineter i} 30 across (he haitery terimirala
and cperate the slarier coolrsl.

(1} If the valuneter reading drops o aboul & volls Bug
the sturter motor is ot heard W operals, thi
indicales that curcent is flowing througl the metor
wingiigs, bul (hat the armature is not rotaung.
Femeave the stirley feam he engine for axamine-
liem,

(2) I 1the voltmster remans steacy ab abow 1T volts,
chock the circuit For continuity as describes] bejow
and examine the coonections throwghout the
circut.

Cotnect che volbncter betwesn the switch supply
terpninal on the golonoid and tecth end operale the
switch. Mo reading ondicates a fawly switch of o [ovse
COnmeCtinn,

Connect Lhe woltmoter hwetwsen the baliery supply
teenminal on the solenaid and carth. Mo readiog iodicales
a completely discharged Battery, fauly cabls, or lwose
CcoHRection.

Cooneck the volimeler botwesn the large  croffsut
termioal on the solenoid and carth and operate the
starer awitch, when a reading of & ta 7 volts shoald e
oMained il the starier is cperating noermally. A Ioro
reading indicates u faulty scleadcl switch, while a reading
ol 12 volts iodicaies that the current is et Aowing
throuph the moter windings. Remave the starer foom
the emgine Fur servicing.

Scefion Ma. 3

REMOVING AND REPLACING THE STAKTER
MOTOR

Dhsconnect the battery to prevent possible shori-cics
cujting and dotach the beavy and Jight cables from the
tesminalz on the bass of the starter solenoid and the
cartihing strap from the stanter end plate,

Unacraw the tlwrse nuete sepuring the motor to the
Mywhesl howsing and withdraw the molor forward ond
away Mrom 1tha stgos,

Beplacement of the starles smotod s & reversal of the
above procedure. 1E, howesdr, 4 peplacemont molor i to
be fitked or in the event of Lhe dreving eaed Backel being
moewed during overhaul, the pioion oul-wlanesh cloac-
ance must be checked when acsambliog e starler be e
enging. The clearance ahould he § + o in. (3-2-1 % mm.}
belween Lhe kading edge nf the sacter pinion ond Uhe
Aywheel starles ring

Section Wa.d

DISMANTLING AND REASSEMEBLING THE
STARTER MOTOR

Diseonnect the copper link Trom the lawer tsrminal
on the solenaid and the yoke of the stacler wmatar. Un-

34 M M1, Fesee 1. 50166
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Flg, Ml

STArter Matar codpomoly
|, Beading bush. 7. FEocentrie pivel pen. 13. [nieconediats bracket.
2, Cowvir bao. B. Drlve end bracks. 1%. Tentrifugn! bmke-shoes
X Copper fink 9. Braring kus, 15, Through-bolis
d. Sobawid wnit. 10 Pimion sk benelng. 15, Yok
5. Engagctiond lever. 11. DCwrdve azsemby, 17, Arrnamurs,
d. Rubber sl 12, Retaining ring, 18 Lomriuceuor ciwd Begcke.

sorew the 1w bolts with Lhe kpwing washers securing the
wolencid i the atacter diving end bracket and with.
drew the solenoid, carefLlly Jisengagiog the zofenopd
piunger from the starter drive engagement lever.

Eemoave the cover band, hald bock the brush springs,
and withdr;w Lhe brushas from their bolders,

Unseresw and withdraw Lhe two through-balts Trom the
commiiator and bracked, The commutatey snd bracket
10d yoke can now b removed from cle inlermediale
atid drive eod Brackets,

Exiract the rubber seol from dhe drive end brocket.

Slacken tlwe bocknut securing the socealtic pin and
withdraw Lhe pin,

Scparate the drive end brackel from the zrmaiere and
inberanechiate bracket amembly.

Remuye tho washer from the armature shaft exlension
and clide 1he drive sesembly and enpgagement Iever off
the chailt.

Dismanle the drive assembly se described in Section
a6,

Kemovo the intermediate brackel meiining ring from
Lthe armature shaft cutension and slide the brackel awad
krake assambly Tromn Lhe shafh.

Tet the field coils for contlnuily befors removing
them fram Lhe yoke. Conmect & 12-volt test lamp and
batsry beiween ¢he insuliled terminal on the yoke and
cich of Lthe broshes connecied to slee Aeld coila in bucn.

06 WIHCGH IS, e | 50166

if the teat tamp does mot light, a0 open circuit in ke
fizld coils §y indicated ond the fisld coils should Be
renewed. When carcying out this teat ensure that both
brushes end thdr Rexible coonectom do not contast the
yirke

Test tha field cails bor insulation From e stanes yoke,
engucing that the brushea and their conneciors are clear
of the yoke, Connect & 110-volt A C. test tamp betwean
(he terminad post and a cTean part of the yoka. Lighting
of the test lump indicates (hare the fald ookl ars earihed
b the yoke and they shouwld be penewsd.

Unsirew the four pobedhoe rélaining scews, baiog 4
wheel-operated scewdriver, cemove the inaulation pieee,
and draw ihe piole-shoes and coils (tom the yoke. Lift
off the eoils.

Check Tor sticking of the brushes i their Ropdem Ta
fres sticking broshes, desn all carbon amd copper
deposits away, wiing a petrod-moistened cloth; if neces:
gaty, a5 the brushes by lightly polishing the sides wilh
a smoonh file,

Alwaya refit Droshes il theic orgmal posiliong. Fetew
the brushes when they have wom ko & in. 340 mm.}
in length, Failurs to do thia will resolt in exposure of the
brush Bexible connactot Al thee rithaitg Face of the brogh,
wilh consaquent damage to the commutalor.

The brishes are removed by unsoldeding the flemble
conféctors from the cvelets, Twp are connmccted to

Mas



TIIE ELECTRICAL EQUIPMENT (DHesel Models)

Flg. We.2

Sefting fhe pémion oo revrene S

1, T-wqlt battary. F  Switch 1. Exsalels pivot pin.

brush bores on the commuetalor &nd bracket and two
ase connecled to the free ends of the teries fpld coibs
The brushes are preformed, s that hedding to (he
COTMIMUIALDE 5 WONECESRATY,

Check the brush beldem for sccority oo the com-
mutator cod bracksl aod, wing & msains supply of 110
volts gnd 8 est lamp, test tbe psulation of the two insu-
iated byush bellers, Coapect the test lamp between the
eod brcket aml sach brush halder in tucn, I the lamp
Lights, the insuladien is Taulty and the end brecket should
b= reEmewed.

With the brushes held in pasiben o the comeulatar
By tha brush spriogs, check the tension of the brush
gprings, using & spong balines, The correct teidion ic
30 to 40 oz (550 1o 134 gm ) The sprivgs should be
renewed if 1heir tensien has dropped to belaw 25 oz
(M8 2m.).

A commtalur in gued condition will ke bucnished
and (re frome pits o biped spols. Clean the com-
mulalir with & peteol-mioisteged cloth. Shoukd this be
inefaciive, span (be annpturs and polish the commutator
with faw glast-pager, ratmving all abrasive dust with
dry alr blasy, T the commulator is badly wom, mount
the armaince betwsen Cenites in a lathe, rotetn at bigh
speeed, aned ke a Jight cul with a very sharp taol. 1o
el remidte txore roelal thaq i necessary. Fioally, polish
with very One glasspaper, The insukstors betereen the
commutaior scpments mest od be opderewe.

A visual examication should be made of the com-
muiaior for conductors which hawe Lifed [rom Lhe coecs,
endicating overspeeding. Io (his =vent the drive <luich
should bhe checked o ensure that it s disengaging
cnrrestly when the engne fires,

If signs of Touling betwesn the armatote cofe and the
pole-shoe facss ace appaceot the acmuture shalt shondd
be checked for distormon and cthe beanngs in the end
brackets checked Tor wear.

A darouged ammatuce should an 3l cases be rencwed,
and no aiteropt should be mede 1o machins lhe Armalire
core o to troa g diglorted grmatara shaft.

Te mwke & thorouph check on the condibion of the
armuture 1the wse of a volt<deop bzst we & growler i
esgential. The armaeture inswladon, howeer, can be
checked by connecting & 1id-volt A C. test lamp betwesn
Mab

the armatere shaft end cach commutslor sepment in
(ucr. [T the test Tamp lights wher contect i3 made with
Aoy commbiadar segniend the armacurs insulation s
faulty and the ncmalure should b rerewsd.

In the absence of Lthe above squipinent 3 Juspscl
arrmature should be checked by subatitation alisr ensue.
ing that the fault is not cavsed By solder which has ruo
due b overheating, aloct-circuiting the commutator
cepmknls,

The armature is suppecled by throe bearing bushes
mauoted in the intecroediate and end brackets. The
cowmmuiator and driviog end bruckels gach carey porous
hbronze bushes, whilst the inlermediate bracket carrics
aw, indented bronze beanng,

Rearnps which are worn to such an extent chat Lhey
will allow sxcensive side-olay of the armalure shiall skoubd
he Tesdheaned

Tn e casa of tha commutetar end bracker bearmg
this 15 best ramaved by screwing an o ((T5 oy
lap squaredy Inko the bearing and them withdrawing the
tap complete with Bearing. The doviog end and inlecs
miediate Bracksl brarings may be preased oub,

Belore inctatling, new pacous bronzs bushes slould ba
eterecd in clean engine oil (5.4 E, M0/40) for a pariod
of 24 haurs. Lo 3o enoecgensy this period may be shorizned
by healing ond mpotainiog e ol ol & emperatuce of
I00° C, (2827 F.Y for lwo hour and then allowing the oil
1o cool before mmoving the bushes, Wew bushes ehould
be presssf inlu position, wsing a shouldered, highly
poltshed vagclcel 005 ju. [{H3 nm.) greater in dinmeles
Lhan Ure shafl which i3 to 1un in e bush, Porogs brosize
beritgs ot not be remmed after inctallation as vhe
porosily of The bearing will be innpained.

The indeoied bronze beariog should be fubricailed
with Ragosine Molypad molybdenized oon=:ceey oif
alley installalion io the intermediate bracke.

Reassembly is a reversal of the dismaniling proceduse,
hut the idlowing paints shoukd be notsd:

(1} Ascemble the fidd coils o0 the pile=siocs and
position thero inside the yoke, nsecl Lhe pede-shoa
ratzining scoowa and pariialiy tighten Ui, al tha
sama time ensuring that the Geld raping 15 noet
trapped hetween the pole-shoes emd the yoke,
Feplacs the inter-coil connector insulation paece
and, with the pobeshoss Teld in position with

.. [

g
-
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Fig. Nad
Measuring the fight ramRming cwrrm!

L. Connculicg link. 3. Sealch.
1  Ammeler. 4 1Z-valt kaHery.
o4 MIHCE M5, lesoe Lo SOIGE




THE ELECTRICAL EQUEIPMENT (Diesel blodels)

Na

Fig. Nerd
Meaiuring fock fongue mad (eck ceerent
. Ammtecter. 4, Torque A piskn £lamp.
1 Volemesler. £ Swikch.
¥ Sming balance o 12-w kaLlery.

a fle-shoe erpander, Cully tighten the poleshos
re@ining serews, using B wheshoperaled sooesn
driver,

(3} Lubwicals the inlermedinle bracket bearing with
Fagosine Molvped maolybdenized non—creep oil.

(3} Befara ilting the drive assembly Tglhtly smear 1he
armatuee shalt and pack the space elween the
bearingd ioside the helicaily splined slseve with &
bentanrite-baswd grease such as Ragosine Bentooe,
1F a2 any tipie Lhe cperation of the drive asseably
becomes sluggmsh it should be removed apd the
bearings cleanmt ynd inbocated as sbave.

(4] The fitking of the soleocid unit tee the Jrive end
brackel van be [acilitated by emsiog (he dove
agsemibly forword aloog the acmature shafl, The
Aolghoid must be ftted a0 that the copper liok
betweon (be soukenoid and the starter 13 coonected
b the solzooid termioal marked 'STA',

{5} With the starter mator completely assembled, but
befors tichtening il ¢npapement lever pivol pan
locknut, set tha pinion movement ag (allows:

(@1 When the assembly of the starter matar is
complole conmect the soall centrs tarminal nag
the solenoid (brouph a2 switch o 2 Gvaolt
supply, Connecl the other termipal of Lhe
supply o one of the sokenoid fiaiog studs
(Fig. Na.Z).

(%) Cluse the switwch, thus moving the drive
wisembly forward into (he sngaged posidon.
Measurn the distapes bstwesn the pinion and
the wather on the armature shalt axtension,
presting Lhe pinion lghtly lowards the arma-
ture lo fake up a0y cleatatio in the enpape-
ment [inkage. The corect setting &5 020 w0
A0 in, -F) 1o 76 mmn).

To adjust the sctiing slacken the ecuentric
pivad pin ekt wd warefully roiate the pin
until Lhe cormect sstting is obtained. The acc
of adjusiment iz 1R0° and the head of the
arrow stamiped o (ke pivol pon should be sac
only ebwesn the arrows on the are amiesied

T MG M5 Tewe 1. 0066

on the drive and bracket howsing. When the
sotting ia corroct tighten the lecknul to main
the pir in the selevted position {Fig. 2],

Sectiom Na.3

BEMCTH-TESTIMG THE STARTER MOTOR

The operational efficiency of the starter mator may be
checked by the following tests, using @ Fully charged
12-volt baltery baving 2 capaeliy of 128 amphy. al the
1-hr. rate.

Lighl runnlog besf

Clamp the gfariet taolor in & vice and connect it to
a fully charged 13-velt battery, with a switch and
arvmedsr in cecill, sing heuvy-gauge cables.

Unde: these light load conditiona the statter mator
should sun (oeely b 2600 to %000 Lp.m. with 3 maxi-
mum current of $ imperes.

Torgme test

If the oecessary (a5t eyquipment is avallable (sve Figs.
Mad and Na5 for lack lovque testh, check Lhe Jock and
reoning torque. Should & canstamf-voltaps supply he
weed, it s imperadve b adjust the voliage at the starter
lerminal bte the valua givan in the fallowring tabbs when
lesting.

————

Vodrap: q¢
Terr SrEr et da | { prrehl Farghoy
Lodk bl IR anp, 32-% 1k, oL,
Lonque {4-45 kg, m.}
Rimnrning B-k ST Amp, 114 |k, i,
e 2t (&I hg- m)
i [.p.o

Fip. Na i
Appetrocus for medniring fock rongue

I Lim L¥-Y mm) diameter holes, T, Xin (T mma.
A im M aw ) channel oon %, LD o, [23 env),

miBCumiod o Ewil yoke. 9. 3in. (76 h1en)
F § e (5 ) clearweese. I, § e (LS mmh
4. | ain (-5 manch miMd steel rod. pL, o §in, (95 mak
5 im BEF. loresd. 1Z. [2in. (308 emh
o Spring.

e T



THE ELECTRICAL EQUIFMENT [Diesel Models)

e
ng. Mg
Fearier drive componenis
i Rivel. 11, Lowk ring.
2. Finkan mlaining rmg X BEniom.
3, Darrd umit. 13, Ticlical splined alesve
4. Thrurt waher, L4 Cushion %HME
5, Backing cing. E5. Rmgmnut.
g, Chibch plaies—imer. L6  Fresun: plabe.
7. Tlibch plaler—ouder. [T. Shim.
E.  Hellcah eplimea 8.  kloring member.
9. Lwisng glese. L9 Eeinimg washer.
13 Clrchip, X, Engagament hush.

Section Wa.b

DISMANTLING AND REASSEMBLING TIE
STARTER BRIVE

Remigve the lock ring Mrom the doving sleaye and
withdrzw tlee twn hakves of the engagement hash.

Tsing & euitabls circlip extracting kool extract the
clutch retaining Grclip from the barrel woit eod withdraw
the driviog sleeme and clulch unit,

The cloich asssmbly can now be dismantied by re-
moving oll the peets Iom the doving sleevs, with the
exeepiion of the wo pressurd plades, which sre beld in
pusitten by e Ang nut.

To memiove fhe two pressure plajes slide the diving
Aleeva gttg the splined argatums shel and Jamp the
armarure it a vice, uging soft-necal jaw platex Fibe pway
the pearcd rim of the ripg nut and semove the nul wilh
B spanner measwiing L4 i {33-3 mol} across the Qitks,

To recnove the pinicen fhot tha Beleafly falioed sheeve
knock oot the eivet which secored the pndon mlaining
riog end separale the cetauning Hng pniem, cushion
s g with cop washars, and the skeave,

Eaarnin ihe pinios teath Tor weat and dafiags ) renew
the piican ansd barcel unit il necessacy.

Fxamine the claich plales Mor wear on the {Ticlion
Faces, ensure that they are It in Wheir comagement
spdiness.

Test the cushion spring for weakncss. The coreesct
cusbicn spring tension iz 1€ (b (4439 kg.] measured with,
tho spring compresssd b § i (223 mm.) and 14 [h,
[T-26 kg ) with the spring vompressed o 4 o, 12T mm. ).

Beaszembly ol the starter dove i3 & revereal of the
dlsmuntliog proccdurs. A new ring nut shoukd e used
Lo secure the pressuve plates B by driving skecva, Peen
Lhe mew of the eng il ovéc the nelch in the deiving
shesave 10 Juck the nat in position,

Test Lhe cluitch slipping torque. Fit the drive nssambly
vnte the splined armafure shaft and clamp the anmature
b=t woen solt-kaedad jawa in s vice, Apply an anliclockwise
torqu fu the pimon with = suitable torque wosisch
faslened om the piricn teeth. The cluch showld sbip

Mg B

botween 300 and 250 Jb. in. (%210 to 1095 kg, no.k T the
chutch slips at Selow e punisere torque Gaurs, dis-
manile again apd add shims wntil the correct figure s
vblaimed, If the cluleh does not slip, ever sl the masiinum
icrque figure, dismantle apain and cemeve shims until
the cocrect figure is oained, The shins availables are in
thicknesacs of 004 o, {192 mm.], 905 in. {-127 mm.},
and 0k in. [ 152 mm. )

wection Na,7

DESCREFTION UF THE STARTER MOTOR
SOLENOID

Thet solenoid unit consists of 2 dasing coil, & held-ou
coil, and 3 plunper operating a set of cantacts, The coils
arc ‘waued on the srinc corc, while the contucts ure
housed in a mooled cover at the Mront of te wnit-

When the alarter ewitch is operated the coils 2o
encrgized and draw the plunger inta the com of 1he
solenoid. Closure of the starter awitch conlacts shorts
out the closing coil and the plupger is retalned Tully
homz by the hold-on coil until the starder switch 15
released.

Section Nag

DISMANTEING AND REASSEMBLEING THE
ETARTER MOTOR SO LEMNOLD
UInsciaw the two sinallor nute oo the moaldsd cower;

unsodder (he wirss atiached bo the termimal sinps abd
ikt off the moulded cover. Remaye the oels oo Lhe

Fig. Wit T
Grrrere tdrplenled CrupeRICHED

[, I7unger. i, hipukded castr.

1. Solsnonf uml, % lerming! studa.

3. Pusbrmod. H Cup wacher.

d. Woving cantoct disc. ¥. Filire washer.

5. Fain washer. 10 Fubber sealing wacher,

Od MO W15 lsowe [ DG
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£
ie
9
- .. A
T ATAGT
Fig. Na X
Srarter and selesmald circalr
I. Field coils &, Hnbkj-sn windlng
1. AmmAfurs T, Solenmdt wnit,

3, Julmnodl terminal EFTAS B, CAesing wIinding,
A, Salenoid posiiive beeminol. & Snjepeodd ermall barnadnad
5, blarier modor. blogk.

Two lerpn tarminel studs 2nd wgthdraw the studs from
1he mowlded covar.

Remove the push-rod assembly fromn the solencid
body take off the plein washae, satted eup washee, and
flhre woeher and remove the moving conbact dise Trom
the push-rod,

Reassembling is 8 reversal of the distnanthing pro-
cedure

Bection Na.9

TESTING THR STARITER MOTOE SOLENOID

& suspect solovoid may be checked both mechanicaliy
and electrically in Lhe maneer desoribed below,

The electrical [ests must be micd oul with the
sobemoid cold and & constant-vollaps 4-valt D.C. supply
should be wsed. [f 3 constant-voltage supply is oot avail-
abke an accurata method of [ow-rmsistance measoreman,
such as & Whedtslons bridgs, should be vscd to check
tha coil rasistances.

Alf confiectlons should be made with cables of ades
quate shzz,

Tlasiar coil

Coonect tha supply or measuning iosrument boiween
the solensd teroinal marked *STA' and tha spall ter-
mitel on the monlded cover, A codl in goold combition
will allow & current of 24 o 28 amiperes to pass o will
bave & rezistancs of 144 o 1566 ohm.

EHold-on coil

Connect the supply @ measuring instrument betwesn
tha selemnid body apd the small terminal on (he
moeubded cover. A coil io good condition will allow a
cuseet of 5-1 to $8B amperss to pass or will have a
refsance of -6EE Lo 792 ohm.

Gl MO M{1S. [amoe 1. i3S

Na
Mochanical festing

Eemove the golstowd plunger spring, mplace tha
plunges, and check the pleoger movement and pressurs
eequited 1o ¢lose the solenoid contacts. The plunger
moverent should be -[16 to -189 in. {325 o 4-B3 rmm.)
and the pressure showld e & 1o T M (1B to 3008 kg).

In g similar menner check the lalal plenger thovement
end the pragsura reguited to puah the plenger Fully homa.
The plungesr movemsnt should be 263 w 273 in
(568 ta §8) mm.} aod the presawre should be 10-5 to
LE Ik, (477 to 124 kg

W 1ihe sokenoid i3 proved 10 be f@olty By the ahove
tesis it should be ronewed. The only perinissibla mpair
that mey be carricd out iz the replacerment of the fixed
conkact atuds and moviog sonbact dise, whivh must be
reoewed Bs a el

Section Wi 10

HEATER FLYGS

To asaie stacting wnder ool comiatiuns o 2wl Lol
heater plug is inodalied in eacly combustion chamber in
the cylinder head The plugs are connected in saries wich
a resistance unit which redwces the bacsry yoltago to the
teyuirements of the heater plugs.

When starting the enging under cold conditions the
heaser plugs should be switched on for approximately
15 sexvaudt beforr opecaling the stecter. Immediately the
aupiua firex eelease the $larter control,

Operation of Lhe heater plugs while the engine is
ruoning will result in theiy raped desliuction dae ia the
cloments ovarbeating. This 15 cpuged by the "blow-lamp’
efert an the clement: dureg the epgioe compeetticn
strokes.

Servichug

Apart From casucing thal the exieriot of the heater
pPlugs are kepl cloan and 1he slelnes] conpeciions aos
tipht, the plups requice we 2iteplpon durcitg s vice.

Fip. Na®
Heater plug carmponiends
1. Terminal nut. d. Ty
1. Lock washer. 3. Sml washer.

L. Tnsulacor,
j"lrﬂ.g'
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@WIRING DIAGRAM (with D.C. Generating Equipment)
(Later Models) @
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BKEY TO WIRING DLAGRAM (with D.C. Guewrating Equipmeal)

(Later Models)iiy

e {hrcriptlom Mg, Deninlprlant
1. Dvmemn, i Flagher light baiicl
Y Comrol kox, Z7.  Fluhex warnig larp.
1, Baiteres 23 RH. it Bikher lamg
d, Stapler wolenoed vaiich 20 L.H. oot Bksher L
5. Starizr. A BLEL pedr Baler Grig
6. Lightlng awitch, N, LH. rear Basher Lamg,
T H::‘ﬂu-hha:m :Lul!tﬂﬂg;: 1witch 3. Heawer awitch,
%. F_H. heodlanm, P Heaser,
9. L.H. headlamp, - Pued page.
1,  Muin-beam waroing lght, 45 Truel pusge tank unit
11, RH. siddamp. 11 Windsoren wips
12, LH. tliebumg. - Mastehn swh
135, Punet limg swilch, +}. Ballnx necisfor.
M. Punet liismination lmps. 0. Hwater phog
L5, Mumberptale lnp. . Pl ot
06 RHL, 2hog and il T, 43 O pranum g,
7. LH, atap and 1 Inm, M, Mochmrgs waming Light.
18, Stop Wp switch, 45, Epweelioeer
19, Fuse b, Wi, Tooparaiucres g
M. Hon 47, Tempmshwms ranamiter.
28 Flasher omit. 48, Ammefer.
4, Heater plog swivch.
CABLE €OLOLMR CODE
When u caie B Larg £l ouls 4160k Ut ki th sk <kt and e
O MDA WY, [wus? 6636 Ne.li



(Later Maodels)

SWIRING DIAGRAM (with A.C. (Generating Equipmett)
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13,
14.
11,
18
17,

@LEY TO WIRING DIAGRAM (whh A.C. Gemeruting Equipacot)

Preeripiion
Adt=mator.

Crentrial ine.

Eattenes

Staniit poleomi.

Sonnler vl

[ ighring wmilch.
Harerpast aml dip switch
B.FL, hesadising,

LH. h=adlmp,
Mnin-Beam whenlng Jamp.
FIL aidelamp.

L sidelamng.

Paded Bamops switch,

P bmpa.

[ ber-plabe Bamp.

B.H, #lop amd tail bmp.
LH. o amd tail Bmp.

(Laier Models)

Mo Dtz ko
6. BLH. frool daslor B

. LH. fronl Masher bmp.

M. R.H. reac Bashees o

J.  L.H. rear Braber Lamp.

It Heure) awindd (mium Bited).
311 Heabed inobos [when ftted)
A Puel pawpw.

A5, Puel pAupr 1enk Lkl

T, Windsoreen wipe'.

30, Maoter ored Hatiet Mhitch,
0. Bollnot cecisior

Mk iTeaier pligpy,

43, Wl presaure paugs.

£, Muy=charps woming lemp,
43, Iyt

Hi, PlaleT irmperalure pampe
47, Wl {EmpPe e IrnEmEhier-

i, Ehup lamp reich. dE, Amrmeler.
(9. Puge vnil ., ke plug seitch.
. Hor 55  Finld isololing reloy.
¥, Fluabwr wnil LE7. Warning lamp comdral wnid-
26, Direction indicacor awlh, 1AE. Field imlolion seitch,
3T, Dimction indicatos wartsng Lvop.
CAHLE QOLOUR CODE

B. F, Grose E. Bl

. L4 Goom o Wb

M. B. Purpin ¥, TR

Whan 3 cuinly olrwr coda [
oA A B wemaen] e g L St T it oy
Ot MIOKES RIIS. Bypue 1. BEZS

[FY] TTTTry
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THE ELECTRICAL EQUIPAMENT (DHesel bModels)

Cleaniug of 12z plug eletien) s uritecestary gz the heat
geoerated dudng combuslion is sullicieot o keap it Eres
from deposits.

In the avent of failuce a Faulty plug should be migewed.
Lisconnect the cables from the plug and, using 3 3uit-
gble spanter, slpcken the plug two or three torns. Usiog
a compreised-alr line, Blew the arcz surrounding the
plug clear of difl end then remove the plug and its
capper sealing washer, The operture in the cylinder head
should ba plugged immediatsly wilh dJean rag ko prevent
the togress of [orcipo matter anfo 1he combastion
chamber and oylinder,

Whan, refitting cosars that the copper svaling washer
is In gand sondition and will moke 2 g@s-tight jund

The =able eyolcts oo cach pluz must be sepmraied by
the insulator and the eyelet with the Jacger hale muse b
on 1ha najda

Scction Na.ll

DE¥NAMD
The servicihg {nitructions given in Seclions ™.3, M4,
amcl M.5 are applicable, but ibe Followiog points shoukl
bies crbed
{13 Thres typea of Luess dynamo amo o bse, the CA2
and CASPY-6 being ftted on soma enpne; and
the C40-1 being Bibtd ay sandard
(2] The Type CAZ dyiang i fitked with non-magoetic
through-bolis. [F (hese Bolts are reoewed ibe
replacaments must ba of pen-farmous maeterial.

R AL

(3} When measurivg the rosistance of the ficld coils oo
a Twpe CIY dpdiamio Oee olidtmeter readjng shauld
Be d-§ ohoris, The immeter readang wheeds a 12-voll
3G supply iv wsed should be 245 amp.

(4) Maximum permizsible brush wenr and bush Apring
tension are dependent on the dyname 1ype.
Appropriete Ggures far the thres [ypes of dynamo
are as follows.

ST per- Foring retnod
Bpnama | edoules Breek | Mimimor with Maxisimv Wt
e tengrh wirrn Brusher i e
k] | i (T encd | 13 oz (169 pm ) | HE ooz 433 pmL)
[ g i (b mm.) | 16 oz (4% pmo} | 33 o2 4936 g )
L 3 o in. (Ymm.] | 25 or {106 gmp | 33 oz 4925 Pl

(5 Aber reasgerbly the dymema should Be checked
on # [est bench agadnat the foallowing porformance
clate.

- .

Dy FieioA
Tepe Cut T ipred MGsiH e oy | AslvaRoe

—_—

AL LA50 r.p., (mak,) | 22 ampa, o L2500 | G odums
gt 130 dyame | rpon dmaxy at
s ti-% dymames voles

42 1,250 r.lf-:n.. fmes ) | 10 amps, at 3,200 | 4-% chana
at 130 dynamo | r. {moak.] &l
wolts 135 dysibstina wolir
and & tealpancn
load of -45 o

CASPY—5 | L0 epum, [max | 28 ampe ot 2050 | &0 abmm
iaula-l:l oy e Hl.m (P} at
'L -

G4 MEQGH M5 [wwe 1, A6
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THE WHEELS AND TYRES

Tubeless tyre
Ramaving and replecing
Rtpﬂi!‘iﬂ,i e FE

Tubchess tyra vafves
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0 THE WHEELS AND TYRES

AL FTE

Fig. (1.1

Changing the wheels rownd to regularize fyre weor
{when @ spare it mat cdrrizd)

Section O.1

TYEE MAINTENANCE

Even byee weat i3 promated by chonging the pusilieos
of Gia byras on tbe vebicle 2t the recommended infgrvaly.

Attention should be padd (o the fnllowing points with
a view to obteiniog the maxlnmam servics from the tyre
cquipmenl of Lhe which.

Teet the pressures of the yres regalacly By means of
a quitable gauge and restome any host ale Tt iz not ooffi-
cieot o maks & viseel inspreclinn of e tyee for commect
inflation, [oflute the spare wheel tyee to the correct
THESSURE.

Vehicles [zaviog the Factory do so with @ reduced tyrc
preggare, which should be comucled befoge Ui wehicle
is put iobo service, The enly comresl moethed of armiving
af the approsimats pressuce is by weghing the fooot
axle eod rear aale sepuralely when (he vebicle s taden
to the masimum load it is expected Lo cai 1y and adjustiog
Lhe pressures accordingdy.

Koesp the Lreads fres fmom grit and stomes amd carry
pit 2hy wecaszary rapairs. Clean the whesl mms and keep
thers frea frem rust. Paiok the whesls i necsssary,

¥eep the brakes adjusted corcectly and (i good order.
Fiareenesa or wneven aclion las & Jestructive affect wpon
the tyres.

Misalignment i3 2 wery costhy etror. Suspect it i rapid
wear of the foomd 1yres s odived and coreect the Faoit at

Fig. 1.1

Changing the wheels rovmd 1o regularice rpre wegr
{whiert a gpare 7 corried)

0

Should 1he tyea pet odiy, petrol Swwld be applied
cparioply and wiped off at once,

Avaid unders and oversioflalion.

Avoid Kecbing atd otley chuses of scvers impact.

Have any damags repaired imoesdialely.

Remove tyres when simooth for rewmoklding.

Section 0.2

REMOVING AND REPLACING A WHEEL

Stacken the five nuoks secucing the coud wikee] to the
bub. T4k the wehicla with the jace, remove e ks,
whith have dght-hand threads on dght-hand wheels
and [=f-kond ikreads an left-haod wheels, aml it the
whes] fromm the hah

Reftting & whech i3 & reversal of thesé insteuctions, but
ehsure that the wheel nuts are flted wath the tapeced
side towaerds the wheel and tighten thet in the ordar
illustrated

The wheel nuts should be tightsned te the vofmst
tory e dlpere given tn SGENERAL DATA'.

Sectien 0.3

BEMOVING AND BEPLACING A
TYRE AND TTRE

It is a8 well to remember that Eor resndving o replaciog
a tyes force is vonsxssary and cn be dangerous, s it
merely teods to damags Lhe covet beada.

Ta remove 3 tyre first withdraw all wnlve parls o
clellate it thon push both tyre beads off the fim saabs.

Commence to remoss 1hn bead on the valve side af
the cover by inserting a bever at Lhe vakne posidon, amd
while puiling on this lever push the bead inbe the well
of the rim diametticlly opposite the valre, Tosert o
accond [ever about 2 in. {3 tml) away from the ficsl nod
gradually prise the bead vver the vim flaope.,

Conlinue reund the rim, prising the bead over the cm
with one lever while holding the cemoved portion of the
breed with the other.

Witk one beud thus freed from the wheed rim the [ube
cal be withdrawn,

Mext, stand the cover wpright with the freed bed

|
PR

A1TH
Fig. 1.3
hrder of diphitening the wheel mis
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THE WHEELS AND TYRES 0

Fig, .4

Wit the head af the tyre fiefd o the hase of e rim,
insert a lever close 1o the valwe ard It the tpre boed
ower RE ritn

nearest the operator, then onacrt & lever from the Frogt
bedwezn the wxand bead and the Bange, Pull the cover
back over the flange, Shouid the operalion prove difficutt,
kecp the Btrain v Lhe Jever and fap the tyre off with 2
robber mallet.

In reditting & 1yse, st place the eovmer on op of the
whesl and push as gych us poseible of (he lower bead,
by hand, inta the well of the rim. Usitg 3 1yre Jever,
prise the remaining poHion of the lower bl ovzr the
nitn Ouape,

Mow slightly inflate the Lobe until it fus? beging 1o
touad ot mod insert it in the cover, making sare that
the valve, which is fitted it the side of the tubé, @ on Lthe
et side of the rigy and properly entersd inte the
hole provided.

Fig. 0.5
Wit the Bood of the ipre in the base uf the rins, the
upper part of dhe fyee con be Levved off the wheet

Fiy. 0.6

Wik the tpre leld in the base of the rimy apposive the
verfue, the final fitving can be carried our withows wadue
furce

Costtmence to At the @xond bead by poshing it inta
the well of ihe rim diamsrcally oppostte ihke yvalve,
Lewer the bead over the Range, starting at afther side of
this position aod fnishing af the valve.

Eage the walye in the rimd hole and push upwards by
hand to enable the beads ta scat correetly, then pull the
valve keealy back ioto position,

Finally, inflate the tyre to the corrcot pressute, ene
suring in the procesa thal the beads are scated ewenly
round the fm, 8 factor which may be checkzd by the
linc on the eower,

It may b+ noted that waler oo levers considerably
zaeca the tting and comoving of beids,

Section .4

TUBELESS TYRE VALVES

A mushroon-headed rubder valyve in used with tybebess
Lyres. The valve iz geeursd in the wheel by 2 small stepped
Mioge oo the rubber valve and by the pressure of air
inside the tyre,

A simpls but elfective tool for Giting the valve can be
made wp from a 7 io- (bR cot) lengeh of % i (13 mon)
stegl bar or 13 5.W.{7. steel rubing. Uning & |stier 'S
(583 mm.) drill, in oue eod dnil! 3 hola o a depih of
gpproximately §in, (16 mm_).

Ohtain ao odinary valve dust cap and solder the cap
in Lhe deglled hole '

The opposits end ol the tool requires a hole driliing

Fig. 0.7
Ferfve for aubelest fpres

(|



0 THE WHEELS AMD TYRE=S

Fig. 8
ool for firting fecPelesr Tped vl ves

about Vin. (13 mm.] foom the end Lo fecegt & ghioen piece
of § in. {6 mm.) diometer cod to provide a buodle,

To fit the valve with the aid of the ol licst libegwlly
caat the rubber valve and Lthe perimeler of Lhe valvs hois
im the wheel with soapy water. [nserl the valve ioio the
hale and sorew on the special toal. A sharp pull will seal
the valve correctly.

The valves may be tested For aidighiness by rolabing
the whesl uwntil the velwe is st the Iop end inserting 1he
end ol the valve in & emall contanet of water, M buhbles
appeac the ceating is faully and the valwe mntzcior shauld
be replaced whith L oew one,

H i whvigable to chinge the walve intédars every |2
moaths,

Yalve capy, 0 addidion in preventing dict ender|ng the
walve, fomn & sceemdary air scal and should always he
Furtead.

=eclion (0.5

REMOVING AMD REPLACING A
TURELESS TYRE

Rcnwve the vilveiplengr Ly complete]y defla e the tyoe,
Fush bt ly emaver edges intie the well-bsase of Lhe wihesl,
and at & puiot dabisteatly opposie kever the cover

Fig. 09
A sectton thraugh @ fubetess e

A Aufaelrkiog lickr. B. Tiuwbber air el
. Rubbec-wealad valve.
L4

Fig_ 010
Roditg the plig taie the meedle oy

edze over the rm of the wheel, welhg two levers at
intervels of 6in. (15 cou) apacl, Continge warking round
the whes] untl the cover oo o dcle 15 completely free.

NOTE—Do not sitermpt 16 afvelch the edges of the
ty1c corer over the rim edge and oaly mee thin, oacmow
kv in pood comdilim withont rost or bome. o Aot
widely spnce the levers,

Force & colirely unnecessnry aod s delrimental, au it
tends o damage 1he wire cdges Fitting or remdving i
uite ensy il the fyre cdpges are carefully adjusied into Lhe
e bass: if found diffbcult, the operatton is tied Baing
pecfen med corisctly.

Stend the tyec And wheed upright, kecping the bead n
the bace of the cim. Lever the bead over ke cim Banps
and au the same time push the cover away [rgin the wheel
with, Lhe ather band

The mbcless tyre refies primacily on & good air scal
between the tyme bead and 1be im, and also betweso the
tim and the valwe Oreat care is thersfare poocasary i
avojd the stighteat damage Lo the (¥ ead, and ihe
foltawang inastractdons are of gresl ImpoctAbc,

-

Flg. 1}

Inserting fie plag ond mecclle through the Aute i e
iyre



THE WHEELS AND TYRES 0

Rim preparation

t1) Bersove any vinibde dente in the fangs by careful
hammering.

{2} Clan the flenpe and nim seat with sleel wool,
tmecy, or other chaning medium end comovwe afl
fpreipn matter, rust, rubber, ele, Faint osed not ha
removed but iccegularities Jn the sucface should be
amaathed gut. ko extreme cosca of rusting it may
be necesary Lo w3t & wire brush or = file,

{1 File o7 bull away any high-zpot al the buit-weld
e,

] Wipe the Fange and head el with a water-
moisiened Cloth.

Defore Giting mivisten the beads of the wre, the gm
Harige, and ke tyre bevers with water; &0 wat wse petrol,
Maount the {yme on the it and push ope edpe of the
cover aver Lhe edga of ihe nim; continue working round
the tyre lowards the valve position, The portion of the
tyra first fitled showld be kept pushed into 1he well-bass of
the wheel rim and then no difficulty will be encounteret
io fitting the laat porlion of the covar,

Befere inflation bounce the crewn of Lbe tyee on tha
grownd of vorions podnl: to sosp o the beads of the
tyre aghinst the rint of the wheel and pravide a partiat
aeal

Wilh the wheel in an wpright poiticn inflate the tyre.
IF 8 azal cannad be obiaineb at the fiest rush of air beunce
the iyre agnin with the ajrlipe attached. [n croes of
difficulty apply 2 tourniguet of stroog cord around the
cicumder e of the tyre and tighten. When o scal is
shuained [nflate until the beads are completely Eorsed
aguinyl boch v Nanges. Remove the air-lios, insert the
vélve inlerier, and iofiete to 500 1B fsq. jn. (35 kg fom b
fur westing.

Allow the tym to stand for 3 few minutes 3 that BOY
free air Lrapped between the finoge aod the bead clinch
can cacape. Test the complele assembly U & waksr Lank,
Tl¥ing special atieotion to the neeas at the beads, valve,
and whesl Hyvels,

Sealimp leaks lvcated during besting

Loz of nir may oceur at sy or alb of the Following

potois;

(1) The area of the bood sear, showing as a leak al the
lop of Ok Mupge.

Thia &5 nonmally due ta a high-sput on the rim
and e5im uaually be cored by bakding 1he bead away
ficin the rini to allow furiher <kaning.

§2) The wheel Hvels. In this cose, and in cibreme cases
of leakage in the aren of the Bead seat, it is
necegmry to remive Lhe tyre. Before Joing so mark
the poaition of the keak on the Lyre 2od rin,

Loss of air at the rivets con be eured by peening
avet the ivet heads,

(3] The base of the valve or its inlecior. Provided he
valve is eorrectly Aoled, thds may be due oaly (o dct
under the valve sest, {lezn the ateq of Lthe valve
il ca the whesl and fit 2 wew valve interior.

lofizte the 1yre by the correct pressumre beforo fitting che

whesl anemhly b0 the vabidle and driving.

CHBI0NH M1 pue 2. 4809%

Frg. 0.12
flie tnserted plug prior ta widifrawing e neealfe

wection (.6

REPATRING & TUELESS TYRE

Penetratings

Mormally o tubeleas tyre will not leak as the resuly
of penctration by a neil or ather puoctosing objee,
provided that il is Jeft in the Lyre, It is mecessary to
ERAMIne the Iytes At the reconnpended inlervals and to
withdraw rucl objects at 8 Lime when loss of aic pressure
will cauce least inconveniznee.

Lse of phegplog Kit—-location and prepatslion

IF & hobe fagls fo seal mark the spet and eatruct the
Puneciuring objecd, taking note of Uw diréciion of pene-
tratien. If the tyre 19 [#aking and the puncluring obgect
caunot be Jocated By sight it is necsagaty ba immecss the
niflated tyre in water.

Nip the plugping kit oszdle inko the fask of solufian
and ingert it inte the hale in tha tyrs, following the same
thirection as e penelmtion.

Erpeat the operution wntil the hele is wel lubdcated
with solutign.

Flr_tr 1]
Flug insresed in e anid car off 1o the curreet lengih
.5



0 THE WHEELS AND TYRES

Kepair

Selevt & plug about baoe the diameter of the punctut-
ing ohject, stretch if, and roll it into the ¢ye of the nexdle
§ it {6 mm)) Fraca the end. Afler dippiog the plug ioto
the salution insert the desdle inta the hole od push the
plug through the e,

Withdraw tha needle and ¢ut off che surphis plug about
¥ io. {3 mm.} from the sucfacs of the tread The tyee
van now be inflated and wed immadiptely, More severs

26

injuries which are outside the scope of emple puocture
repeir methosds are dealt with in Dearly the zama way
a3 similar infuries ta Conventional covem,

T tha tyre defiates on the road folowing an wnaswally
largs pemetration & tube cyn be fitted o cmable the
driver to camain on the road until it i3 convenient for the
aeceseary repaics 1o be carded out, (The vabwe uscd for
the tubsless 1yre riust be removed before the Atting of
the tube}

G M MLS.  loe T 43905



SECTION Q
CHASSIS DIMENSIONS
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SECTION R
THE BODY
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Service tools ..
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R THE BODY

Section R.1

REMOVING AND REPLACING THE BODY

Discunoect (ke batlery and drain the cosling system
(rwo taps)-

Take out the soews which securs (he radiator top
blanking plate und remove the plate, This will give
aocest to ths radialor moubing points.

Eeleasa the upper and lowar hoscs Brom the mudialor.

Eecmove fhe four eet pins ((wo #ach midep which secure
the radintor to it mounting frame, Tift out the radiator.

Roleaes the it intake hosea [rofit the air cleandér

Undo one of the sat pins which Luold the air cleaner
sLrap In poziticn. Swing the strap to ons side and remole
the air cleanar.

Remove the sieering-colomn as detaikd in Section J.

Ranove the exhayst sysian by discopnecting it at Uhe
inlel manifeld and &t the two further sscurng points—
one &t the silenver ad the other an the down pipe.

Dilsconpect the tbeolils linksgz ot the upper ball joint
ety the shor sem which operates the carboretter butterfy.

Disconnect the brakes pipe from the waioso et the fop
of the three-way conzeciion.

Rekas Uhe glectrical Jeads [tom the starter mokor,

Felmase (e elemtrice] Ieuds (o 1w yenerator,

Discommact the choke wire,

Esoan the colf cetease the “CB" and 'SW leads ind the
low-repsion kad from the distributor.

o the case of diesel wmodels release the $oniols oo
the fued injection gump aod the fuel lesd and retwn
]'.lll'llEﬂ-

Dicconnest the hydralic pipelipe fram the clutch
dave cylinder, This is fclitated by removing the acvess
plate for the gearbax from the Hoor of the vehicle,

Release the spesdonster drive frots the grarbox.

Discoonect (e aarth strap fzom the hell housing,

Disconnect Wit ol pressurs gauge pipe Mom the
incirument,

Release Lhe ¢fectsical widng from the stop Light
awitch and Lhe prdro] tank gauge uol

Remave the twe st pina which secuce the hawd boake
quedrant to the ¢basss. The haod brake lever can oow
pivot to pass through the aperture in the body whea the
bady i9 lifted off the vhassis,

Remyove the meunting bolia securing ihe body to
chasais And uming suitable slligs, [t the bady of the
charsis compleis with atestimg-volumn.

Replacement §5 3 reversal of the mrioval procedure.

Seciion R.2

REMOVING AND REPLATING A FRONT WING

Remove the #icawg which secure the radiator tup
blanking plate and celeise the elociricul harness,
Releaza {he air inteke pipes ftom the alr cleaner.
Dhetach the securiug strap aod rémove the air cltanst,
Beod back the clips which scoure the elecirical winog
torihe wing end refeass Lhe witiing at the snap connestors,
Take out the mounting bolt which passes thzvugh the
brauket vi Llie wing.
21

Relenss the fixing peints seeuring the wing ta bady,
Beplacement is m reversal af the removal procedure.

Section K.3

REMOYING AND REPLACING DOOR
ELIDING WINDOWE

Brmove the screws amd capping succoufeding the
windows on Wi inxide of the door.

Carefully renova the diding gl and it chancels.

Romove the blanking stripa and the fized glass followed
by itg sealing strip.

Replacerment is a reveryal of the removal procedure,

Section R.4

MAINTENAMCE OF BODYWORK AND
UPIOLSTERY

Conchwark

Begular care of the bady fnish is oecsssary if the new
appedrance is to be maistained spainst the sfects af air
pollution, rain, wod mod

Wash the bodywerk frequendy, using & salt sponge and
pteniy of wuler citaining a mill dctergeot. Larges
depagits of mud st be sofiened with waler I=ike
wsitg the sponge- Smeam should be reraved by a sceond
wash in clean warer, aod with U 3ponge if oessary.
Wheo dry, elean she surfacs of Uk vehicle with 1 demp
chamais«lmarler. o addition w the repular maintenance,
apecial attantion is requirsd if the vehick | doven n
erireme conditions such a% 28 apray, or on 3alted coads.
In these conditicoa and with cther forms af severe con-
tominaiion an addilicoal washing operation iy necessary
which should inchude wnderhody hosiog. Any damaged
area3 shouM be immediztely covored with paint end »
complete ropair effectsd 33 mcon at poesible. Before
touching-in light scrmtches and abtramiogs with painf
tharewghly clean the surfacs. Uss pelivlfwhite spinit
{gawline{hydrocarhon  selvent} te remove 3pois af
Er=ims o LBE,

The application of Bid.C. Car Polish 14 alt that i
mquirzid W removs rafic flm and 1 ensure the reteation
of the Dew appHarynee.

Firight trim

Mever uss an wbeaive on stainless, chromium,
gluminitm, or plastic bright parts amd o6 06 Bcccunt
rlean them with rmetal polish, Bemaove spots of greaszs ar
ar with petmeliwhite spict {gasolinefhydrochrbon and-
yeni) and wash Toequently with waber containing A iwld
detergent. When the dirt has been remaved pokith ikl
& clean dry cloth or chomoislsather woll bright. Any
glight tarnish found on atainbess or plated tomponents |
whlch have oot Teceived pegular weshing may be rémaved
with B.M.{C, Chrome Cleaner, An corasionkl applicaucn
of mineral light oil or prease will help w peesenie bbe
fivich, particularly during winter, when salt may be nsed
an the roads, bul thets prodeclives must ot be 3 pplied
L phastic finighes.

G4 MLDJGE M5 Btua T 4E95



THE BULDY R,

VWinslchibeld
TF windrhigld smeanng has occorred it can be repyoved
with B.M.C, Screen Cleaner.

[arior

Tha uphabuery moy be trcated with B.M.C, 2-woy
Clenner applied with 8 demp cloth end & ight rubhing
aciic,

A muror blade will reenove tansfer from the window
glasa,

Section R.5

EEFAIR PROCEDIRE~-STEEL FANELS

Body ck

The apecially deaigned body jack, tool 18GI0RE, s an,
sbsnhutely capenttal ftemy wlen rectlving any emiselign-
ment of the all-steel bedy. The juck is provided with a
ratchet tumacrew, and the pilch of the contee spindle
thiead is such that considecable Force {either pulling or
pushing} can be exerted. The walention piccts ars tade
(rom solid drawn steed obes And their kenpths are guch
that the effechive length of the jack van be made to vary
between L aod ™ o, (531-3 2od 2387 o).

The bauly jack is suppliad in 3 sl box by BLMLC.
Seevice LI, at curreot prices.

Whett wsdng the jack, care must be Laken to uss it in
the carret pusitions to rectify the fault of mizalgoment.

With the additbon of & suitable oxy-acetflens outfit
almost any type of shic cen be offocted. The inilial
oulley need only be soiall, und, conzidering ihs wide
range oF oporationt covered, there should be po
hesitation in deciding that the kit must Agure as part of
the equipment of your repair shop.

Rectiication of bockled puncls
Expericocs will prove that parte of the body which at

_
Fly. R

Removing a dent by fappieg with a 1pown, o dally &5
held felaw the dend

G BLIOACH M15. Ewan ] 4hous

Fig. R.2
A delly bfock and malle

Bret zight would be copsidorsd Beyond repeir can be
reclifisd eauily By the use of the body jack.

It 3 of paramiount impertance to return the damaped
partian of U bxdy to ity oniginal pocition befors deciding
whedler replactatetl paosls are oscessacy or nat.

With the wet of the body ek this methed eoables a
buckied or damegsd stfucture Lo be returoed to ils
nriginal redative positian without stremiog the surround-
ing metef, which would ke the ibevilable result if (he
dumaged portion were povnded by d2ans & & hatmsr,
Al this stape 6 decieion can be peachdd a9 (o whether any
demaged panel i to be repaired of renswed,

Spood. for removad of soail dantxs

Tu remove smafl dents & spoon mads from 4 coarse-
cof fke, 1pecially shaped aod having the testh intact,
19 ugad in coojonction with e avitably shaped dolly block.

The uet of o hemmer to remave cmall dente ia Ba b
deprecaled, as hammer-Mows tend to astretch the sur-
voundiog metal, piving rise to further complicationg. It i
For thks reason that the apoon i recommended, a8 by its
use o depression can be raised Eo jtg oddgina] [evel wirhouwt
streiching.

On paoel work such 8t dowocy, or Whers inside -
inforcements peevent tha use of 4 dolly block, 4 hal: can
be punched or drilleal thiongh the inside panel and 2
suitabde Grifl pan, about 3 io. (13 mm} in dismeter, wsed
in conjuncilon with the spoon o place of the dally block.

Sharper dents or a dent or coflection of dents coveriog
a jerge arca will requirs g vge of beat, & doliy, and 2
spoan io the following wantes.

With the welding tocch heat a amall area at the outside
of the ¢ollection of dents, then, holding the doly belew,
hammer the raised portion with & wooden otallet, Wheno
the metzl cools remove the dolly aod pleds & leege hand-
ful of wet Asbestos over the hoated srea ta prevent the
heat spreading. Continue o heat and tap, werking from
the cutside of e daroaged area, unlil somelhing liks e
origital contour and kevel is apained.

Lightly fle the surface to show up the high-spocs and
remove Ehese with the dolly and spooen withowt Further
heating.

k3
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aldiy

Fig. B3
Heagling e danmaged arem efors Mapgring wii o pafe

Take care whan using the fil nod Lo thin the owial
mora than ¥ neceasary to show wp the high-apots.

Alternate checking by fillng and raising with the dolly
block and speon Wil eventually prodoce = fat eod clzan
surfise withouwt weakening the mata? woduly, provided
sxvesslve fling §9 avoided. Care should be cacrdesd to
reduce Gllvg tr 2 inimom a3 otherwise she thickness of
the pand will ba sericosty mduced,

On complelion, the surface may be Gned and any
smali indentatonn Giled with plumbec's solder.

Prescoration of puimdmerk

A special spoon, having the teeth removed and its
surface plenished apd polished, s required to cnabls
sonsH cenils 1o be renoved without damage to paintwork.
Where & 16 possible Lo pregapve paintwork when rectiliiog
eomphmatively [arge dents s sandbag should be placd
agatist the painted surface of the panc! and the dett
rempoved feom the woder sde by the use of & woodan
malkt A suilabls sandbag lor this operstion moy be
ingde from & leadler oval bag 2 jn. (20 cm } long, 6 @m.
£15 o) wide, and 4 e, {10 cm.) thick which ia packesd
bighlly with sand.

Creling the daruped ared wich we! asbestor

.4

A, RS
Ficreing fodes o 1fie wed gefenlor priar do Mealing

Stretird pansds

Sireiched panels which ame ligble b0 Gawss drummdng
ear be vecliflad by bocal shrinking, A liberal heap of wet
ashewtos iz placed over the aurctched panel at the pofot of
greaest resiliency, and a hole just Targe enough to apphy
tha Aamz of the oxy-acelykene torch I made with a
finger through the centre of the ashestos. The portdon of
tbve pane] which is wixible i heated to 2 chermy-red colowe
and i3 afterwards cooled oF by the wet asbectos which
surcounds it For latge paoels it may be nesessacy to
repeat this oparation saveral times af diffmt Incetions
over the arss

Whete o panst is stretched over a fairly extenspre arce
ardd produces what i known a3 an “oblspn” effect the
Tollowing ahonking method shoold be uzed bo restore ehe
Originet contowr.

Mir a quactity of wet asbestos sulfident to cover the
Jdamaged arca with a thickoeas ax shown in the illustma-
tan. Press the asbeates down fimmly bo ¢nswre that no ai
is trapped below, a5 it ks impoctaot to confice the applicd
Reat (o the peints of applicatico.

Fig. R.6
Neating a strerched panel tirough koles in the asbestos
T WG4 pI1S. Tanae 2, ABDS
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Weih 2 finper pierce & sacies of holes in the asbestos
catending to the surface of lhe metal, rrect the flame
cf the walding terch 1o one of the holes oear the peri-
metet o 1he asbestos and heat the metal tg cherey pd,
resioye the torch, and immediabely press the surraunding
isbestos tnto the hobe.

Carry out the same proscedn m with the remaining hiles,
working dround (e asbestos and iowards towards tha
centre, Wheno the asbestos is removed the sueface i
cheaned up io the wsual maoner.

Fatching
It i frequently mors sconomicad to patch an extenaively

dameged pasel thad to reoew the cotire assemtdy. This
type of repair daes not in the Ivast weakeo the surrowned-
g Wuclere, @3 & patch which & correctly gas-welded

o

=

LEET R

Fig, /.7
A domaged paviel with plaee removed for palching

posttien is cqual in streagth 1o the oripinal stracre
A potch can be infcodwed so cficdendy that it is im-
poasitie te trace ity pressoce,

The damaped portlon of the panci should be cul sul
with & cold chise or, if pessible, by meanas of & hacksaw,
The edged of the openiog should then be fled wntdl un
e¥en coalaur is obtained.

The paich to be fited should preferibly be dut from
shest metad of cimilar pauge ond specification to that
being repaired. First, it is rough-shaped to the contour
of the panel, afler which it is fitted 10 tha opetlng tu
ellow & clearance oo all sides squal to Lhe gupge of the
netal,

In all probability, pecticularly ducing welding opera-
teoos, difficulty will be exporicnced in odding the patch
in place. This can be overcgmes satisfacorily by welding
ane or wo shofl pieces of welding wire to act ag con-
veokent handles,

The paich is oow fastened st apdervals of 2 o 3 io.
(3 to B em.) to tha penel by means of ges-weld wcks.
During the weking operetion it should be reshaped to
the parvel (0 ensure that the contour i3 cormest.

Jfﬁ’:ﬁﬁuiu

Mg, R
Aftrer e posch i formed clawp it in position and fack
by gro-welding

To prevent cxpansion eod possible buckling of the
suctyunding pangl during the welding opsration e Libecal
quantity of wel asbestos must be placed on the paocl
roytd the pasch, approsimately 4 io. (6 mm.) avay from
the jolgt, The joint B now paswelded basween the tacks,
whilst precaylions e takeo to ketp the patch {0 Ghe
correct contour by wsing a swiable dolly block and
bumpiog hemmer, On complerion, any sscrepaps in
the welding are repvoved by fling apd, after atraighlaning
with the dolly Maock and bomping hammear, the palching

Fig. B9

Jurroind e foimt with wer aalertos fo prevent buck-
g during weliing

=
LA
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i fimally fittished by Grmag and golder-Eling vz deacribed
in Section B4,

Paich Fmaing

Where it s nectssary to 'form” & patch from the Bat
sheet to any particular contour a wooden or lead reising
block i geverally amployed. The ratking Block sheadd
heve geveral elliptial depreasmons of varylng depths apd
diamelars.

The paich is plecsd over the sslecied depression and
iz raised by bammeoring with the ballpeen end of &
hammer, ctarting from the poter edpes end aradually
working towerds the cenire. A mistake fregoently mada
iz to strike oo hard wlils caising ¢he centre, with the
pestllthal the cupve is of grentee depth than thet requieed.

Repair of beadings and meaubilogs

Where dithcolty is expericoecd in siratphlesing of
renewing A hexding, moukding, or corner 1l original con-
tour may bs obtained by carclul tioning and Glling with
piumber’s adlder. The Gnished work will be squal in
appearancc &nd oqual in steength, whilat the substitution
of soldering hor streiphieoing, or meewing, will save the
necssaity for camoving inside tAmmings, cte.,

Filig

[ should be cleatly undecson] Lhat in evecy case
Eldung maweal b pendieced daoa toivitain owing 1o die Udn-
ness of the materinl. Wrinklas or ridgea shoauld be re-
moyed by the sponn or dodly block, and finished Goally
by tinping and eoldering.

Replacing pancls

o cases of extreme damage it will be found more
econamisal o remove the damaged portions and replace
them with oew pancls which are oltainable from B.MLC.
Service Lid,

Ching bo dhe fuct (hat damage is usually bovulized, it
will oaly infrequently be found oescessacy to mmers a
compkete paoel or unit. [n the great majority of cases
thz damaged partion can be remooved and e corresponding
part cut from & replacement woik and located in position
by gas-welding.

Section RO

WELDING METHODS

Spol-nehls

The units to be joined are pressed wopsther beiwesn
Lwo copper ekecirodes throusoh wiiich eo efeceriv corrent
af |oow voligge and high amperage is passed. The cogis-
Lance of 1he steed o the edecieic ourm radses the welal
ta welhing tempereture and the prescuce Bolwern Lhe
clectrodes praduces complete fusion. The resulting joiot
is as strong as the surcounding struclure, and 2 corrctiy
mad: spotweld will nol bresk or becomes loose by
vibmtoao,
f.a

Sprat-weelds canrol be broken satisfactoeily by fdaerting
3 ¢odd chisel or Jever bebween the two pansls, Cach weld
must be carcfully dolled in the cantre, uwsing a drill
approxdmately 4 in. (476 mem.] in diamester. Thare s no
neceagity Lo drill theough Both pancks B it is sufficicnt i
the point oF the drill meeely peneteates the second panel,
The weld i3 fioally broken by 10seriing a Hdi, shaep, cold
chisel between (e jodnl and tappibg it hightly.

OUn panels where the spot-welds are coversd by paiok
it 35 neccasary o wac a geitable painl TeEmover bo clcan
the joints. The spot-welds will casily be located by the
diccoloralion of the metal. Rolecenos bo the cab build-up
illustrationg will Gacilitels tractng C warious joints.

Grag-wejds

A gea-weld guay I bookep githey by culling wiele a
Iackaaw on, dtersdively, wille o ghaep cald chizsel
Hace 3 awilybale sﬂ}:purt Al e Back of Eho pﬂ.ud toe 3oi
as gan ao vl wligmever possible.

Lap-walis

Bost lap-wrelds ueed in the cab arce hidden from viow
by soMer-filling. Baferznca shoukd bo mailke to the
illusirations showing the brild-up of the cab in order to

cdpfpely

Fig. RLIT
Righeprossmrg oip-qeotplene welding s

A Onlibl praczeare gaags (K6 L. Cylinder vwleald gk LA

I Cvlondr colerds pauge: (i, 1, YWalve.

1L Walwe. 1. Predxsure regulaling screm.

p  Freowre regalating sooow. b Aaxiyleme cylinder

E. Cuypen cylindar (RLACK). (MARDOM,

E. Thurlch prcssure grume [& ), k. Bkxapipe inlecbngatle
nozzes.
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obtein the loroton of the varigus lap jeinly, This will
codhle the operator to diregt the Bame of the oxy-
ieetilene blowpipe onto e jolat 50 that the sobder-
filling can be melted 2ud removed by the use of & duster,
A lap-weld i3 broken by drlling cut the spot-welds 13
previcusly explained.

Buti=meids

M butt-weld can e beoken by the use of 2 hammer
end chicel, the blowd being directed agminst tha panel
which is 1o e renewed, Lf this method does not guickly
break chie weld haat upplied From the oxy-acetylete borch
will soffen the Fireed edpes, thoa agsistitng the operation.
Allgenatively, the joiot mey be cut by 1 hackaw,

i5453

Fig. R.11
Type B K, 124 Iwo-siage oxpgen regulagor

Bemaking wehd

Tha xpenl section of this Mapuwal Jdevoted o welding
should e studled carefully before any ablemp is made
te ce-weld 4 joint By an operator whe bas not had the
heceagary cxpericnea jn this elacs of work,

When a joint is pemade il is nocssary, prior to painting,
to clean the surlface of the weld. Doring this aperation,
a8 previows]y soentiongd, cara shouwld ba taked (o s that
the strweturs is net unnecessarlly weakened by caceasive
geindiog o Giling. [t i preferable to hammer the joint so
That it lies alightly lower than the aurrounding metal aod
ta How eoldet mto the depression. Mo améunt of Gling
an, the surface of the aolder can roduce Lthe sirength of
\be Joint below (e Section BL9).

When placig o oew pancl in position it should be
joined whete possible by gag-welding theough the holes
drilled in breaking the orgial spot-welds. Buring the
welding operations a liberal beap of wal ashesivs should
be placey] over the surcoanding pawels Lo prevent buckling
avd disbecbon duc to heat,

Flg. R.12
TFpe BA R fwg-srage acadpfene regularor

Section R.7

WELDING TECHNIQUE

The fullowing apply to equipment supplisd by the
British CGaygen Co, Lid., although they also opply. in (ke
nain, to nthec Sdular syuipmoeot.

¥eling eymipoe et
High-pressurs oxy-ace|vlene welting squipment wing
dizsnlved arstylape {5 recomrnended. This conzsts of:
11 Supply of acctylene in cylipders.
(2] Bupply of oxygen in cylinders,
(3 Blowpips with mecaisary nnegled
(4] Acetylens pressure mpulator,
§5) Oxygen pregsure regllnborn
{61 Two lengths of mobber-canvas hose.
{T) Set of spinoecs and spindle key.
(B] Weldiog gopgks pid spark Lightst.
(591 Walding rods,
{10} Welding Dusze.
(I Tredky Tor acconmodatiog compiels oquipinent
and ¢ylinders,

Anar

Fg_ R13
The welding Dlnwpime

£
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WELHNG
HIGCH-PREESURE BLOWFIPES
Mgk Sz, Working Prewayss, and Gas Cewsurmptioog far Variows Metal Dhickusoges

. Ragulalor pressdres, ©xygeedt ApEroximwe CorfuTRIon

M.5. phaie ahickness Nozsle site and aeesyleare Saffire rquipmcar af ok pim

fie, . {apprex.) Moyt kg form b e, ffhe, m.ffir.
Y 4 1 2 14 [ g rl
A 12 2 3 A4 2 5
* 1+ } z - 1 )B4
v 24 5 z 14 5 140
1 kR T z 14 [ 14
& 44] 10 3 2t T 283
2 A8 13 3 2l 1) STH

3 firrk i5 ] 20 L3 304
* Adl 23 4 28 25 -1

Avzemblmg Chpen the cylinder valves very slowly by medns of the

Btiend beolh ¢ylindars werlically on the ground or on 3
tcolloy, Qzypen cylinders are painted BLACK. Acaty-
Ietie cylinders ace painted MARCHKIM, Mever attempt Lo
futerfere with the cotour of «ylinders or Lo repaint them.

Ben that jeinting sucfhees in cylinder valves wnd
regaiators are free from ol or grease.

Open the valve on the oxygen cyfinder momentacdy
in onder b0 disiodge dirt or obstruction o the cflinder
valve, then closc.

Serew ihe axvaen regulator (painisd BLACK) into the
axygen cylinder valve. The oxypen cylinder valve cuthet
andd oxyped regulator connection have rigii-hand Borcw
threads.

Screw the acetylens repulator {pointed MARTDON)
inle the acedylene cylinder valve, The acetylene cylinder
valve vutlel and acetylene cepuabator combection have
kel had screw thesads.

Tighten the regulagor in the cylinder vakve. Do nt
s sxzmive force, bul make cortuin that the joints ar
pstighl.

Conneat the hoss (acetykre RED, oxygen BLACK])
to the screwread cutlets of {he regulatars by meana of the
sofewed conoections seoured in Mle egds of the hose
BLow tlet sose throuwgh before atlaching o the regulator
of blowpips 10 orcer to remanee dust or dict and to remove
chalk when the hose 1y s

Conoect the other end of the bess, thet Gtted =ath 4
hose protegtor, to the blowpipe—ihe acatylenc hoss to
the conimelion marked A%, the oxygen to (he connection
marksd ‘0", Kesp the blowpipe control valves closed
(& bigh- or low-pressure blowpips can be used with the
dividved acetylene. IF & low-pressure Bbowpips i used
the aetylene pessura should never exvemd I 1b.fag. in.
[-14 ko lem M)

Fiz the appropriats nozzle to the blowpipe. (See the
Cable)

HE

eylinder Joay. Do not apen suddenly, ot there may be
seviows damage to the regulacor zod the posstbllity of en
accident. Open the cylinder valve apindle one turn only.

Sat the repulators an the cocect working pressurcs
{Sez the tabie.}

Cipen the acctyleme control valve on the blowpips,
wait a Tew zeoonds unihl ae i blown oul and pore
scetylene i coming feoml the blowpipe nozzle, then
lipht, preferably by meng of  spark liphtee, type 5.0.1.

Reduce or increase the acedylene supply by the blow-
pipe vahos ontil the fams juat ceaces to smoke.

Turo on the oxygei by the Howpipe coutral velve wakil
the white ioner cone it the Raroe in sharply defined, with
the merest trdce of AR acetylane hare.

The blowpipe is oow adjusted for welding steel, and
work mey be commenced.

The size ol pozzle given for & pardceular thickoss af
steel s fur peweral guidance only and will vary aceodding
to the skill of tha welder, mass of metal, ete. The tapadity
of cach nozzle overlaps the cepacites of those oekl in
size to ii. ‘The vaiues given ars For duwnhand butt-wehls
iz mild steel. For other techniques noecle size and pres-
ture may have to be varied slightly—foc eaample, foc
epper select a larger nozde, far alominlum & amaller
oozzle.

Op Udnegeuge gtesl up to and including ¢ . (16
mm.) thickness tacks should be slightly closer topether—
y, 1to 13 ir. §25 (o 38 mm.) aparl—ie keep the edges
in alignment end minimize disportion

For the same reason patches should, wherseer possible,
be oval or cicealar. Before welding, thess should be
alightly *disbed’ below the [ovel of the swilace 1o be
paichesd, sincs welding--cven by the correct "sequence’—
will cigse them to cxpand and cise, '

Do ot hight the blowpipe wntil everything 2ls has
bzen prepaced for welding in accordaner wilh the
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Fefirting tie Aoffow arer with e

instruclions glven above. On vompletion of the joh
Frocesd as fallows,

Tum olf the acetylene Grar 3y the blowpipe control
valve, and then the eaygen.

Clog: the cybnder vilves.

Open ihe blowpipe valves one al 4 lime to release the
presmars i the hiose—open the oxygen valve and shut it,
open tbe acefylene valve apd shut it.

Unsirew the pwresaurs megrlating screws on the oxygEn
and avelylene repuiators

[0 the case of bpckdire turtr off the *xypen firal.

Section R.B

TORCH-SOLDERING

Torch-goldering is lhe mathod employes to obrain B
desired coatour of 3 pancl witheu weakenlng the strucs
re 8rd with the minimum amount of stratchienipg,
bling, and polishing.

The galder used |5 an alloy of lead and tin, Lead melts
al 3 temperature aof G207 F, (337 C) and tin at 450° E.

Fir. R 13
Finning by heating the flux-painted area

Appivive e folder

(2270 Alloys of the twe inetals change from a swljd
€3 2 liquid stabe over this rangs of temperaturs willijc
which they are in & plastic condition, The alloys wwed
for torch-zoldertng are known s Snmaee's solder (whilch
cablains B3 per cent. lead agd 40 per cont. Gn) and
plumbers solder (which contains 70 pec sent. lead apd
A} per cent. tin}, Tinman's seldar, 25 a result of its higher
Ln content, alloys more readily with the surface of the
eheat steel and 5 applied as 2 'hazs' e which Lhe
plumber's solder adheces Grmly. Plumbers sulder remaios
pleadic over @ wide minge of temparatuce (rom 352 4o
A" F, [i% to 265° C.Jr aod within thiz range oo be
moubded o any desired shape, For thia reagon it iy used
1o obtai the required contoues,

Where il is desired to bulld wp a3 contour with solder
the surface of the steel must first of &l be claapedl
thoroughly, Hust, scale, webling oxide, or any ather
impurity must be removed by means ol 2 wire brush,
file, and emerycloth. A palishing-wheel, i avaitable, ig
useful far this operation.

The surface of the metal iz hauted gantly with 3 Blow-
lamp or gagtomch, and soldedng fux applied with o
brush.

Tie fux will mell apct act upon the beated surface so
that when tinmzn's salder is applicd and rubbed with &

Fig, &7
Sprcurfing the salder

£a
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wal of hemp the metal will become evenly coabsd with
& thin layer of salder, or ‘linns*, The secret of swecessul
tocch-soldering lies in the thoroughness with which the
tinning operatien is carried out as | 0s the Foundation
oL which the plumber's solder is to be huilt up.

A second applicfion of Aux should B mads and
gently heated by means of the torch. When wiped by the
wiel of bemp the endice surface of the metal shoold have
a spotlossly cloan and bright appearance.

Plutiber's solder iz mow msltel anto the surfave and
mmaioieined Wy careful vse of the torch in the placlic

condition whilat It ia mouldsd to the deslred cantoor
with & hapdwood paddle ¢oatad with palm oif. During
the moulding aperarion frequent immersion of the peddls
in palm nil aMsists in the manipelation of the soldar. IF
palm oil is rmuk available boiled linseed, Jard, or machine
il will be found wtisfactory.

The fnal contour 8 obtained By filing or, iF available,
by the wse of & poliRhlog-wheel. If the work iz carcfully
carmied oot it sheuld be impoasible to trace the preacnee
of the filling-

SERYICY, TOMS

1RGN Bady Jack amd Case

This |ack has bren designed to doul with ropeirs Lo
cabc nod hidies of all-stes] construaloo. TE i5 suppled
complele with (s various attuchments and will be feund
capable of dealing with 8l1 noTmal réquiremCnts.

—
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