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FOREWORD

This Workehop Manusl kes beem compikd for vse in condmilion with
tafmeal workchop practick, Membon of cetan sccapisd practlon
theewsiock, have i cikit(ed 1 order 1o svald repetiion Where e
romaval, demantiing, sesmbly or refliling of o pant s ibreighi loroed
it & omitled Fmm the faxl. Similichy, refepeaots by ranewlag ounts,
ceang jdnn faces, deaning bafors maprctlon sd memmbhy and
remoral of bum and acike have largely bién omilbsd, it balag wnder-
cood thal Ueegs prochdutes whil be cambsd cut whern applicable, It
Gdbiwe [hal ady cpsd poris of high prechion compoments, £.5 Teal
injrstlon squapaen, eipoaed by diamontiieg, oill be blinkesd ot umtl
ressembied, to prevend the mpeese of Forsdgs malter. Tha diffarence
befween (he minimw and maximom dimensoos which am= given i (e
Manufacturnp fala and Cimenslons Tor Ve reberinl compispt o
guaded i ench of (he 3acirera Un this manwsl ir koewn o “(bE odalie-
toring toberance’, This foboraneds B ndechiamy 3 30 skl Lo maduinciure
and it murmrical valion 15 an expresalon of tee aocuracy A the desined
quality of workmanship.

Il whenr camying out & mjod overhanl & & fowoed dkat 8 s aed
ecreeperndang aball have worn and that the majority of wébr hid Lakén
plece in (he bash 0 may b qscedtary o rensw e b only, RoweHr,
good workshop praciioe will eotwee thal conaelerulion will b gleen =
14 the advikadlny of safurslng worn foria b aemgee sith on sapecha.
anry CF afe Nhat will invcdve lnhaoT cnsts ol an early dste

Throughoul thic manuel, whetewtr 1he RO or *right™ kand sade of
the engiore is refered to, @b i Chat shis 28 viewed frone U rear o fly-
whoee| eud of {he angite,
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Unified Threads and Engme Mumber Locaton

&l THREADS used oa (he 4,154 gngine svcepling
proprielary  (egiipaenl s Uipified  Serss aml
American I'ipe Serses

The FMGINE NUMBER m localed on the culindes
block  jmmediately  behind  the fuel pump. Th
numbei shioald e quoled m Tull when neeking inlof-
mution or oriecing. paris. The enging numhber coniisis
al hoth letters amd flgures, e évgimple ul which
would ke 154 10 251

Apother and Eater avsiem of enging oumbering will;
where possible, be wapdaedised on 8 pad, nesr the
fued injectiom pump od thy lef hand wde of ihe
engine when viewed from the rear. A Typical mamber
for thagystem would be GA | 3BT0USDOT361.

.-.- H
':r{_',L

iy B

Sl iiin L

k.

Lescution of Eagiae Mumbes

Thix manuwal w prodaced by The sérvice Publications
Department of Perkins Engines Limated and every
gadeavoiir 1% made o enaure that dhe nformatlicn
caniginged heretn o correct S0 the dite of publicatbon,
bt due o continuoud development (he inEnulse-
tarers reserve the right o alier this specification
wilhoul aolicd.
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ENGINE VIEWS

View aff Front Loff Hamd Sule af 4.154 Engise

P lebins emgines weo bull o indvides) regquisements bo
sull the applications for which they are intended and
the epgine wviews do sol nuu&&mﬂ}' hl'p'ifj' ANy
paiticulsr  specification,



https://www.boat-manuals.com/

View of Resr Right Hand Side of 4080 Engine
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. Caparal Information Al
. Section A
™ GENERAL INFORMATION

ENMCINE DATA

Type Fowr { yknder, Four 3irnke . In:].ine

Baré (Maminal, ees pags DL} 3.5 io (BB oum)

Stroke 40 n {1018 mm}

Cuparicy 153,%in® {2.527 Nilnes|

Compresico Ralio £1.5:1]

Cambus o Syuem Indinect Inpecd lon, Anle-CHimbar
(Pecking “H vype)

Finiog Cirder l-1-4-1

Walye Tip Clearandie Okl 2 an (030 mm ) £ odd

RATING DETAILS

Automactive fype Apphcathnd
Hird rawlic {Gavernar T bhp a0 # a0 revimdn
Mandimiltn Tongue [ 13 WeF Tt {15 & kgd md at 2,000 revi man
Agrieuliurl orpe Applicat.ona
el Mecbhinial Trovemor - b bhp nl 3 D8 rev) min
Maxlmmen Torgae BE3IBAEi (15 6 kgt md ot T 000 cev/inaty

Latemilttendy Opernted [ndusined Appicatlons

Mechanical Gavernor AT bhep ot FOO revfrnan

Maximum Torgue It lelfi (156 kgf myan T 00E rev)min
Yorinhle Speed Light Duty Induairid Applications

Hydrantlv: Gotrtrtist 70 bhp at 3 MM rev! min

Maximum Torgue T03 Ief i (L5,6 ket mbac 2 0400 reyd min
Confineushy Dperated Indozinial Applicatione

Mechanical Governor ) 44 bhp at 1,0 rew) mim
Mieimgm Governed Speed {5H rev/mdn

Mole: The showe ratings can wary sccording to applicetion. For detally of ndresd sal relings, apply 1o
Lerace Depaniment, Perkin: Ergunte, Lid,, Feterbarough.
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Crapeeral Lnformaton A2
AFPROXIMATE ENGIME WEIGHTS DR Y

Engines with ¥andard basic components, ie, fuel injechion pomg, waier and JuBficinng oil pumps, filters and
£lectocs

m kg
Aulomalive 430 179%
Industranl 4 - 1 BeR
Agriculiuraf 4 Aty 145

Installed wppruzimate weight of engines including Ll componeats, smd ywheel, Dywheel housing o backplate. fan,
Harier motar, kit Heantr, But withaud clutch.

1] kg
& uldmoive 555 TH
IsipsiTial 130 250
mpricultuzal dtk 255

DE-EATING FOR ALTITUDE

Where engines wre called opon 1o apetale 10 rareized atmoaphenes aecassened by altitude, dhey showld he de-roizd.

The follnwing 1ahle is grven a5 3 peneral gulde, whoeh may be applied an a percentage bagis, where specific figures for
a PROUCUIRE rgane ralang 4TE nal availabbe,

Altitude Maximum Fuel Delivery De—rating
Measured a0 40 rev/min Pump Speed
- ZOlkn (BODmEDRCT . ... ... . . Mo changse

TMy - A HHRE (1M aeetisy . Lo ool 6%
4 AMMD G 003 [ 18N metr=] . ....,...... Lol bR
GMMr - AUTH Ec o 2adebnietesn L 1%
£,000 1000 ft [(I0Ekmetee) ., L. - 240,
oWy — 12000000 136kmedlnz) .. - I

Any necessary adjusimeote in this reapect 1o the Tud pump, skonld be cumied out by the T AV, deler for the
teritory comeemed  For apy forther information apphy bo Serice Deparimesl, Perkiod Engliaes Lid. | Peterbotough,
i 1o Oerses Coaripennbes laled om Fage I
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SERVICE WEAR LIMTTS

Caperal Information A3

The Eolowlng woor Timite indicate the condition when it w recommanded that the rapeetls iloms should e

MYt o replecad.
Cylindar Flepd Bow Tanmene

Langiudiosl
Magidum Baore Wear
{wheéo rehoring or W LLhAFS &= necesary )
Crankshe{t Main anc Eig End Jowrhael Civaliny
Wear
Maximum Crankshafl Emd Floa
Yalve Svem to Gulde Bare
Diamelncal Cl=arance Linker

E-x havai
Valee Hesd Thicknes a1 Qaler Edge

Reriker Clegrance on Shaft

Camehatt Joumaly Cvadity and Wear
Camszhal? End Float

ldler Giear End Flone

Mux. Top Pisten Ring Lilt

RECOMMENDED TORQUE TENSIONS

The fnllowing figurss will apply with the conponents lighihy giled befare Lspenbly.

Componend Berew Size
Cvlinder Head Se tpcrews (also
=soure Rockar Shadt bracketh . ..o i
Main Bearing Setsn®ws o.ooooy vveveer e 1'1in
Condcting Bnd Nuts {non phmph::zd;l............... Hléin
Connecting Fod Mux {phosyphated) .. 14 n
Flywheal Sotscrewsa i coeeeee e oo riiran e e oo I'2in
Crankahaft Pulley Redsining Ett!-.'ﬂm L In
Fower Teka-off Pulley Sarscrews., ., 3% in
Carmahalt Gear Setecrew._ ... . [/2in
Idiar Gbiae Hutr 1 I:yhnd-:r Elu-:*k Huu e 5016 i
Ervmamna Pullay Mul.. .o T4 in
Aiermator Pullex BMud e e TILA in
Alomeer Securing Hut. .. e 516 in
Lubricacing Ol Flver Bovl Ecn:un.ng

b= L T4 o 11l
Fuel Fump Dwive Gear Sacuring Setscrews ., v 5 16 in

IF Connecting Bod Nuik are removed, they sheodd be replaced by mew onse.

0T 1In (.08 onmib concr
005 iy [ 1 mon ) ey
Gt e {3, 15 @)

0,00 im (3,15 )
0. COMKHS L {001 mm]
D] b {003 m]
0.5 in {051 mm)

.005 in {0,131 mm)
OO0 im (0,1 % ooy
S im O A ot
0005 i (o, 13 rom)
2 in {3, 0% mm}
Q.0 3 0 (0 38 mam}
0.015 in {0,380 M)
0.00% 1h (0,20 mm]

Be gl
45 11,7
&3 1.7
45 8,7
s B3
30 1,1
123 17.0
33 4.5
58 .3
1 20
0 2.8
3t 4,15
12 1LY
Lt 1,56
21 19
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aneral Information A4

Al

OPERATING INSTRUCTIHING

Stathog 1he ¢mgine,

IF e wadLher Of €ngine is warm, lum 1witch o pusi-
tinn k™ and enauce the engne slep cordrel is tuihe
run prstion. Adjusl 1he sccelerator to Lhe Toly dpeh
paosatian and engage Lhe starléc potcd by durming dhe
slarter malor Swaleh In 4 ¢logkwise direclion 1n the
“meal atart’’ poeitwon, see Fig. ALl A4 Sowdh 23 (he
engine sars eleasa the A4iier swileh to 1he 'run™
ProaitLam.

& lways e suze thal the saarter pinian ond flywheel
have Wapped rolzhing helfome eengaging 1 S1Gr0eT
mextar, othereise the oing or pimian mey be dameged.

Ta Ftop the engine

& spriog kaded siop oombrmd ix Jocanes] near the
irenal engine conirab and funelione by culting oft
the Juel at the Tueél mpeceion pimp, To pperate, pull
the koo dikl Biold in dhis position walid the enging
ceuses 1o rncale Ensare thal LBe gentrol redutns o
the "run™ posabed. otherwss diffically may be
eapesienytd W reelarding Lhe engine. When thi tiglig
snaeps rodpteng. the swilch can Veen B turmed 1o the
“aff™ prulien to awatch off che electrical ausiliaries.

Cilld Brarrions

Swilch an, #nuring (be ¢agine Hop conlrol is in (e
“run” poanlon, Tum on the fuel supply tep of the
coMd starting aid cetecvoir whers fiited. Tum Lhe
o acter awnleh (¢ (he “heat™ position and bobd il thers
fenr Tilteen to Lwenty secande.

Wilh the accebermicr in the fully open position, tum
1he siacler swalch b0 the 'hest start’ posilion, theke-
by engeging the staner motor. BN e ¢oglne does nok
sturt alter twenty seconds, peturn the cwitch lo the
“heal” pomtest [0F cen seconds end then re-EngRge
the swarter malor by switclumg te the “heal stard”
posilion. &s scon ki Lk epgine slars, the awitch
should T ieleaaed to the "run™ pofilin, &l 1he lap
on the codd sarling retervoir {wheoe (hited) wmed
aff,
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Cenered Informativn AS

PEEYEMNTIYVE MAINTENAMNCE

DALy

Cloeck bevel of cooladi.

Check level nf luhrdcating nil in sump { make sare the
wihick o1 Joachice is Aanding kevel].

Check lubricating oil pressgre {wkere gauge o fifted).

[n exireme dust condelions . empty dust hew | on dy
trps o cleaner.

1Pader adwers dgricblluml condilions, ckan challf
sereens, radiancrs and cenrrifugal peefalicrs.

4000 MILES (6,0 Wwm) 13 HOURS o 3
Hﬂm, whichever & the soomest.

Dream and renew Inbricavimg o - Luboesting ol
INUEL rme=ed the lpprlmd !!‘!-E'Cifin:.l.!i-:m. See ol
apecLiIcatiom an 1he appemls.

Rtoew elgitnenl i Jwbricanng ol iller.

Emply dry air claner dust bawE.

Check lan beld tznaion For engines rated at sbove
Simlely pew) i Ehe am hell leddssh sHoold b chacked
mernthby

Cheat walkt Chap.

Check engine for oil and water leakage

Where Otied. lutrlcate d yheaios rer Tuah.

12,000 MILES (18,0080 km)] 450 HOURS or L2
MOIMTHS, whichever ic the »oomest.

Tracior and Industrial spplications, renaw the Final
Tie=l TileeT elemeemE.

Check and adjust lappears

Cheed Boics and Clips.

Clewn ebtment of ﬂr}' lype air ceaner, or TENEW, {|.'F
oot indicated eatliech

24 000 MLLES {36 0 b} S0 HO LR S

Vehicle Applications, renew the Fnal foel Rlter

elemeni.

TZ,000 MILES { 1006, 000 kcm } 2. 700 HOURS

Areange Dor #xdminalon  and sareecs ol propeletary
equipment, 1.6, Compressor! Exhawseer, Starier Molar,
[hnama ecc.

Servlee adonsend.

FUIE T TS Ry Ry

The Kdomeine conversians ol milka are nd sccusate.
They ure perids e Killometres which should be waed
i plnce pf muibes im releyani counres,

apetalors al 4154 engicies arc a¢omd#d thal Lhe
ahove Frevepbadise Maineenanee schedwule i general m
apmication, therelpre b= should compare the routine
Inknienance Tor iy ¢ngine with Lhe scleedule speci
Tied by rhe manwfeciurer of The applionteen oo which
the engine ix fitded . and where neosssary adapl the
i [e7 periods gl Tearing in mind thal an atup-alarl
bpw piileage work, the howgs run sre mores applicable
than the mibeage covered.

Whilss we have given spegilic peols Tor prevenlive
mald l=farce, wiu showld have doe regard for the
l=cel Tegulations gonerming your vehick nr machine
and ensure that the engine iz uperaung widdo 1hose
rgnlarimns.

Running-im Prooedun:

Mew or replacement 2ngines sheald nat be aperaeed
al Mull povweér dulpoae (o the Mran 200 mides {200 k)
of 20 hewrs. Meicher should they be ren withowl any
Jiad npan them.

T atginl wl the 1owcedl bedding in of the moang pares
such B: piston ongs, bearings. seals ele,. the engine
shonld b= ys=d a1 ahgutl BIFE ol ils maximom FAWET
oulpul (o Lthe Firgl 2080 oalbes {200 kmi] or 20 hars,
sbicr whuch o may e operated Al dull power.
D nal "“rmun in™ an engine by apph,-ir:g a tomall leamd
fur am earemded petaod, o6 by tunming dhe engine
ot Jdbing :peeds wath no Toad.

FOST DELIYERY CHECEOYER

Aler a chstered bas [eken delwereaf hes engine, a
gzneral checknover must be carried our sfuer dhe fars
SO | (el priles (ACKRL fb kenb or 20040 hoars o
service and must inclede A rellghienng of ihe
aylender Juewd sebecrews in the cnmect sequence. Wilh
the engine tharnoghhe warmed through, (e check-
owet comprses The Tolkewiog. —

1. Drain the Inhricating oil sump and cefill 1o Ue
cocreet level wale claan pew angive: ell (Tho nat
owarfilll.

2. Fepew [ubricating il filver &lemmnn {canisies )

3. Tighten the cvlinder head seiscrews in he
e wence [xee Eg. B2Y and to the coceecl
g E;?EEI-ES by B0 (LLDSL05 kgf m).

4. Resot the valve ti? clearanees to O OF2 o (40,30
mm ) (522 page B.5Y

3. Cheek od feed o rockers.

b, Check the densian all Lhe [an bell [ae page K. 1}

7. Check the dghines: of all exiermal noty, wl-
=Crews, mounkings, elc.

B Simct che cogos and check For any fuel, coolent
or hubrieating ~il beaky

9. Adjudd idllng spesd If necessany
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=tneral Information Ab
FR¥SERYATION OF LAIC-LE ENGCINE

Whert wn applicanan which iz pewered by a Perkin
ergine is I he id-up fnr seveml monlbs, of 3 slve-
able Lbat sume meeasu e Gl pretectas m be afforded che
Enplne o ensure vhal of sudfers mo il 2Fiect during the
inlerveming period belore apetalmny  atg  recdlb-
mencdl.

It iz recommended, Lherelore, thal che :I'ull-uw:irl,;

proceduse b adoptrd and applied mopnedastely the
il 1% @i rewn Trom servece.

I. Thoroughly &lean all eoernal parts of dhe
EFIgAnE,

L]

Bun 1he engane il well warpied through.
Xtgp the enpine and drain the lubricaling woi?
FUmp.

1. [riscard the paper element w Bl Tull Moy bl
caling il Fileer, clesn the (irer how! and it a2
oew el=menl. FFill Lthe (ifter bowl [(wheré pos-
Eiblch witl @ mew vl o wn Apeproved grode, 4
Lisd of approved lubceuting ails anpedrs in e
appendiy.

4, Clean oul he engane Breaither pipe.
5. F The lumreaeag el ropsp 1o The sorees b level
wilth clean new luhricaling wil of an appiovel

prode, a5 releored 1 in 13 aloer.

B, Carny wul allemtion 4o Lhe Jutl pump gy des-
caked in the approprate Fael Pamp seennm,

-a

Crrain waler by dpening all e deaon 1aps Holk
on the cvinder block and 1he radsatnr. T
ensure cnmplele drasming, iv iz preferable 1o
cemoeve The fnain 1aps enloety amd <icek thdl
che howes ufe ot Glocked by =cale. after w
reasunable drainags period. cefil che daps in The
upen peailion.

8 BRemowe the alomcers and spray inic the
cylinder bores § pinl 170 cm™F @F lubricatng
O, divides Derwecn bl cylaikl e,

9 Heplace the alomisers [psing new joinl washers)
and soewly rorale Uee crankshall alie Conlplels
revcHncam,

Tk Romuoye the ol <leand and any 1l aks M=
which may be fitted becwesn Ihe 2ir cleaner
and air iolake. Carsfully S=al 1] ar ileke
artlice wiih waterproalied adhesive LApE or 5o me
nlber suitahle mediom.

11 Femove the exbausl pipe, and z=al the maoifold
oflf lie wolh 3dleave 1ape &5 o4 10} ahowve.

12. Hemowt oybmder head cowrer, lubticait [he
Tocker amsembly with epgine nil and Teplace the
[y o

13, Rearovs the fan bell sl e=tain 1his for redicing
when the engrn is 14 be redwroed to sapvjes,

i e e

1] Remoye the hatteryr or ballers#d [mm 1he
enpine and Lop up e oell wilh destulked
water, making sure thai the top edges of
the S#paihboes of separator gudnds are jus
couersd,

ih1  Recharge he ballery from 8 SERAEale
srrurice  au perly.

{ct Sercw e Lhe sent plugs and cleso the
huitery remaving all dust, dirt snsd maris-
ure.

{dl  {lean 1he Lecminals end Ighthr smear
the it walb peErateam jelly,

deb GRard anoa ogeal, dry, dust-Tree place. Oin
no acanipl showld The battery ba le=fL
whers there ix g risk of fPeEILNE.

1T Recharge ance 3 month at the normial
rale al charpe, 10 3 @ale of free passuH.

Srarkert amid Gersruion

Chan b epinale end lighily smear them with
petrolesm 2lly BT Lhee machine is Lo 3land i Che
open, Lhe generdor sturter and caotrol panel must be

profecisd spamnit wired [alklng direetly onie them,

Frel Inpctenm Famp

l. Drentl all Fragh ol Froome 1hee Tuel tanks and Ffilkers.
Fual imio the fuel 1ank al Teast » gallen of wHE ol
the wila Lsted andee “'Recommended {3ls for
Inhikiting the Fusl System'. [f, becauss of the
cumsteusLiun of the fucl wank, Yhie quantity af
nil 6 inadeguate, hreak the Twel feed Ling hefore
the first GLer and connect 3 small QG pacily
auxilary tonk,

2. Bramc rhe system & detaded on page L.7.

. Lrarr ahe togine and run 1t undil the oil has
cuclated (hrpugh Ehe. injeclivn pump, T
pipes and injectord, whach will be ofer it hax
un Lgh, Bn gbogl kelf meaimum speed, four al
l=asi Fifleern minules.

+. Srap the tngune.

i, Senl the air vent in [he ek oF Niler cap with
walkrprovied adheys tape 16 reduce the rak
of water condensatipn duning the lay-up péfiod.
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The proprictary Brandan of ok lwied are teoom-
mended far the purpage by the tespective ail com-
panies, They may ned be pailsble in all pards of che
workd, bul sujtable ouke may be oblained by Teferencs
13 the appmiprials companiss. The specilication
should wnglude vhe folkrwing: -

Viscasity: The wscogily ehauld not be greater than 33
cEffisiukes at 1he Wawear Lwmbent lempemtere
Bkely 4 b taperienced an resterilng.

Four Paint. Must be al kmaxi 15°F (9"0) Lower Lhan
the bowest gmblent temperatore Jikelpy 10 be
ciperended oo restanling and ahowld pee lecably
e bower than the kewesl Lempetalute LKely 1o
b mrier dcang Lhe Jay-wp period.

The cil alected m# nod necesanly suitable [or
valibrating or teding pumpd.
Caulpon

When il is being drained from the 99$1&m L muat not
hee allevwed ne Fall vo elecirical equipment.

RECOMMENDED OILS FOR INHIBITING THE
FUEL 5YSTEM

Lirmenl Tempamiure

Cruring Lay up
FrollBRS ... ..., .. .. ... HUF 45
Edur L1M7 .. .. L e enn e o 0°F  (-0&"Cp
Shell Cabibratesn FRabd “CfU KLY L L. OF (120
Shcl Calibration Theid "B™ iversens) .., -70°F  [-5T°C)
Seell Fucdup "™ o S157F AT

Ghell Fuses “A™ RL4VE R Typed,. ... 25°F (L%
Nete. To chonaing a suisatle ol the lowest 12 mpera-
tare kely 1o be met by the enging durng 1l lyup
peried should be eetUmaned, and ihe il shoult be
auchk Lhan the temperature glven o the tabde is as bpw
as, or [ower than Chis sstimat= Mo gttenipt Ahoukd ba
made 1 reaiart the englie uotl the Lemperaiure has
baen 4t Jeasi 15°F (9 C) above than sthown in the
table for mor J2ea Lhio 24 bnucs: sthersside thers nay
be difFigwliy in obotainiog & free Mow.nfl fael,

General Infarmation A7

PREFARENG THE ENGINE FOR KETLI/IRN TOD
SERYIKCE

When ihe ¢ngine i Lo be cetumed (0 servlce, 1ha Jol-
I-a:l-'u.'u'l.'; precedurs muse be ohagteed - --

I. Thomoughly clean all exiermal parie of e
AR,

2. Caory out abeotsnn to the fuel pump as des.
Taked wn the Eu#l Fump Seclion ap Pegs A S,

1. Entupt dhat the cplinder blodk and rpdiskor
dromn tepe are cooectly Flted in the oloped
pasition and Till the s¥stem with chean canlapt,
Check wisuelly Tor leaks smd remedy wikene
s T

4. Ronale the waler pump by haml [0 enduoe
freeduvan of Nue waler puop sealks,

% E£0G60 the Mo belt and adpuel o the curmect
LISk N,

. Remove the cylinder head cower, lubricane Che
1ocker asmembly with engine ail and teglacs che
cover,

T. Remoue the wthisive lape from the ajr inlake
b and refil Lhe it ckeoner, Fosupe 1iat Dha
gaurs iy chean and if 4 o uw ol bath 1ppe, fill
wilh cl=an engine ril 10 {he Goired ovel

&, Bcfic aoy air intake pyje ht!‘lﬁl::::h_ this air clean-
=r amd the aie intake which may have Dedn
remaved during yimg-up poscs] wre.

. Remgwe the adhesive tape from Uhe ethegpt
medifeld ocfice and redit the ¢xhemt pipe
usieg pew |elnia.

th, Conmreed the baltecy ar hatterizq ymbo circwat,
fully charged and 1opped up as necesmary with
disLadbed wateT,

Statiers aod Dhy mamess

I1i. Wipe the greese Ifom 1 terminals and check
that all copneciiena ere sruad. I the stader &
Feled with a Rendix dype of driva, whizh privea
dugdish in engageme=nt when operated, the
Fturfer molar ehould be cemoeoved and The drive
deaned thorpughly in 3 wuitabke caning Nuid.
Luobrcete with 3 litik Lighn englne ol bafures
feplacetnenl.

12, {heck the Tewel amd conditnon of the lubricating
wid irk Uheé sump. Change the cal il neceseary.

13, Gtert the engine In bhe diotmal mamer cuescking
far oil pressure snd dynamn chegge immeds
abely.

14, Whilst dhe éngine L ariaining normel runnmng
temparature it 15 wivizable bo check that it ja
runedye nocmelly amed Chat it s {ree Trons waler,
Euel ond lubricaling ofl [saka.
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reneral Infordtion AR
el A, Digirlbutor Pump

I Pemaves [Be ad Resave dape from The Tuel 120K
weu [ or filkr cap.

1 Drais the Tuel tANk Ea remseas ol 1EMEBIGINE ol
and condeosed waler, and fefili the lank wilh
[wel wil.

1, Fit a new fileer e¥ement and weni dhee Tiller wmnil
ol T10as free Foom air bubbbes 4 5o pags L o9

d.  Air venl aad prilct [Be pump dsee page L7

NOTE:

Ii the Eocegoing  instrwcDsns o ohbsereed,  the
Laying-up and retuming Lo wrvect should be carried
aut efliziently and wilbout adwverse alfesl oo the
cupine. Ferbons Engines 1.bd.. hooweyor, cannol avvepl
latglity far direcl o1 censcquenlial damage thal
migh! arise Molhowirg peresd s of layugun.

FROST PRECALTIONS

Frecautions agdins! demage by [cost shrsld be laken
W the cogne is o be ledl exposed 1o inclenuent
weather silber by adequately dosiniog the water
sytem o whers dhis is ool coavenient, un anticeszs
of reputable make and ncorpotaling 4 swilable
curcosiun aiuibilor may be wsed,

Ehould e b wour pulicy Lo protec] engines Trom Frost
damege by adding anti-feeeas 1 che conling ayslém, it
it adeigable dan 1he mappfactursrs of the relevent
mizlure be comdcied o esoerigin whelher thigi
products ai= swidable Mot wse in Teekins Englnas, alse
o enswie that dheir products will bave no Barmlul
effeci an the coolsg systemn generally, [t 6 o ex:
perience that Lhe bBest results are oblaased from
ars-Froeze which canferms o Baish Slendard 151
H hus been vesred o aceordence wich 55117, Clause
8 ot opwe af leasn 35 good a reswdt as BEIIS)

The anobmt soluilon cEnlaimng 25 piec ofrl antd
freere manufacrured m BS.3LEL o waler in a properly
ovusidined =ngine shauld nsaintain its antifeeze and
anti-eorecsivg geoperoees chroegheoat tic wunter seasen
and o general, a safe kife of 12 seanths may reason-
1b1y be mpeci=d,

Wien draignig p couling 1yelom, eosure whal The
weliicle or machine & on level goownd.

Whee the =pgine s draaned the waler purp i also
deameil, Tl colation uf Lhe pump Lay be peevenned
by -

lab  Locking af the jmpeeller ny ice dut to the pump
drain bele beng Wecked by etdiment,

Abh  The locking of Lhe seal (hrnugh the (cestlng of
globiales af moiature beiween the 324] and Lbe
inseTt.

LDperalors ae therelont advired to take [BagE presau-
vions when cperating i tempenilums below freging
PNl

l. Before stactmg [he engne, turo e wileT pump
by land, this will iodicese (f frepzmg has 1akER
place [F Freering haE taken place, this should
{ree any ¢ formetinm,

1. i it is imposhible to tume the pump By hend,
dfve enging show|d be Tilled wills warm walec.

1. To avnid this wouble, the operaner shoald,
when all wuler lis B=ep drained, rup the eogoé
Tar a 1#w Seonndls ol JCbng Jpeed, Chud dopErs-
ulf 4 NY Mevisiuce (AOEING In pumts.

After an witifreere solutson has heen used, (he
coobing Eystem should be thotougbly  flushed din
accopdance  with  1be  gnti-freeze  mMERYTRCIuTer'S
insiTactiond befone refilling with normall cooland,

IF the foregoing actian & teken, no harmfuh effects
shonld he mxpercced, but Pardins Engres Lid.
cEnoal be Beld pesponsible bur any froat demige or
corroaidal which may be mcwrmed,
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fault finding chart

(reeneral Information A9

Faull

Pl Cirlaie

Lo crmnbing spsad

1.2 34

Wl rpd gtart

506, T 88 1012 13 4, 15048, 1T 13,14, 20, 3 01 A2 Al

DitlicJIF slading

ST B 3 M, 11 12,13, 1415 16, 16 v 2k 200 22 240 QN 38 A

Lack OF pawar

WA, w0, 1 121 1 1E 18 B0 21, 1999, 2424, 28 2T 1. 2

[YIET T 8 8_9Q 17 13, 14, 16 18, 14, 20, 27, 268, 2B 20, M0, 37
Excqspuwe fod comwmplian ’ 11,73, 14 16, ¥ 18 30 22 23 T4 5, T DA, 3 09, 32 34
Black axbams 11,43, 14 16 18,15, 20, 23, 24, 25, 27, 28, 2. M. 3R

Rlun/whain guhaugt

4 1 1B 18 30, 25 AT 38 KR 34 F5 A% 56,

[

Low oul presssirs

# MO, 36, X, 40, 43, 43, 44, 5B

Kracking

B 14, 18 18, 19, 220 28, 38 20, 31 M. 15 36, A5 M, 5F

Emate mimning

TOAA A0 11, 42 13, 1429, 3 21, 30 6 38 83 80, 3 A5 45 59,

¥ iba ALty

13, 14, M, 23, 2% 2, 2%, M. J0. 45, df 49,

High ol pramsure

T

Dwarhagiing

1. 13, 14, 16, 18, 19, 24 25, d5, &F, 50051, B2 53 H. 57,

Excichivi CrIOHCRIN Freggum

25, ¥, 13 34, 45, 55

Fracd Lomgyaddednn

17. 1%, 25, 26, 29, 31, A2, 33, 34, 48, 34,

Cinria and sioge

10, 11. 12

KEY TOr FAULT FINDING CHART

Baltery SERBClY Fim

Badd @labnipal £ondms iy,
Foulry ytortar maodce.

Incorract gradw of lubricating e,
Larw cSrarikifip ap-teed.

Fua| lambk smply,

Frdlby Map pontrd cparalkan.
BIncksd] 1oyl by Dlpe.

Foulty {isal bt pump.

1k Chakud Nl dilkar.

11 RaMrichion in 8l Glaarar,

13, Alr b dygl agbam.

1%, Folly fusd angecliam pamp.

14, Faubty sfomisary ar InGarrl GejHe.
15, Intoftac wes gl cold e agulgmant.
18, Fauby oodd starhing gequipmand.
1T, Eroken 1] INjecpn pump drive.
t&. Ingarrect fasd pump liming.

19, Incarrmc] valye Bming.

20. Foar compressian.

M. Blacksd [usl [&nk &l

2. Ineprrect wwpe of grage of jual.

kIR I T T

71, Stechwng ihrckdle or restictad movameeL,

24. Exhoust pipa rastrictio.

25, Cylinedwr hatad gasial Faxirg .
2. Querhealing.

&7 Cold mupung,

28, ncoroach lappat mdpunfmean.
2d. Sticking walegs.

3.  Inccemct high préaaBierd plpes

1. Wom cylindér bonas.

42, Piled wokbetsm arid e,

k3. Broken_ warn or slkcking pikan anpfs.
A Woarn yahea 3bgreg and guaices.

® i

Wom ar darmeged bedrings.

7. InsuMisisng gl In Sump.

InAGSurkis Jsge.

| I Won.

Erggsure raleat velva slicking opan.
41, Frassura raleal sokes slickicrgy o,
Hroked raliaf valvd S0InD.

43 Faulty #ucdlon plps.

Chglopd 941 1llbar.

Figlan smizurefpick up.

Incarresl piolan alghe.

47, Dmmapgad Fan.

43, Faidly sngins mounhng [Housing].
12, Ircarrwclly shigned Apwhes baumng, cr kel
S0 FayMy ihgrmoatol.

51, Assdrichan m waisr sk,

%3 Laose lan balt.

LA, Thoked cagHarar.

Sd. Faylry waber pump.

95, Thoked braothar pipa.

S6. Qameged yshea alem oil defecascs (il o).
57. Cooland [ oo [ow,

58, Blocked sump aledir.

53, Brolan waleg ppnng

BEEGR

&k x

Learull mir cheranar ar uan aff insorrecl grock o ail.
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Cyknder Hesd Bl

Saction B
CYLINDER HEAD

The cylinder head is & one piere high duly inon cati-
Ing of “'crese Flow' depign with the esluwsl id anbei
ports o oppaking sdet. The ovarhem] valves are puch
rod cgpednnad chraugh the recker gear mouoted om Lk
top of the cylinds=r hesd, covamd by 4 prezeed steel
cover which i# prowsdsd with & breather pipe futed to
the rght hand swl= af vhe engioa. Each nled rakve has
a synlheatic rubber ol defleciing s=ol, Taih inlel aad
exheast vatves arm providesd with w0 GRANES TebdiRed
by a hacdened cap and split conical caltecs, All valves

wpkrale i casl won guides presed inlo the head. The
upper et of Ehe combudd ey chamber 0@
hemisphesical in shaps, beig formed by an ingoied
mechined pheg ¢onteining a throsl cosnecting Lhe
chamber 4o Lhe ¢ylidst. Coalant is debivered Lo the
cylndar hewl vhocugh jeis 1o the vabve bridgs and
Nichiail aeea in the combusdion chamber ineerts, The
cylnder Tesd 15 secured to dhe cylinder bleck by
raency setaoews, 3ewtn of wheh el =oure the
rucker shal 13 (e cylinder head,

CYLINDER HEAD DHMENSIONS

Cylituder Head

Orerall depth of Cylinder Head
SEimiinng siloweAcs

Pressure Tor Water Leak Test

Wphe xeat angle

Horme Tur Walvt Gilide

Bore for Combuption Chamber Inseeld
[epdh of nore for Dnderts

Combustlon Chamber Inxris

Clutside dinmeter of Insen
Clearence Db of Ingert in Bare
{Jombusticn Chaiobet Lnser thicknes

Height of Tneett in relation ta Ty liml#r Heud foce

Metbod of location

Valve Guides, Indaé anid Enbount

Cutside dlameder of Guide
Interd=renoe fil of Lulde in Bore
Oyeqall kegrh of Guide

Guide protmusion sboys Cylinder Hesd Top Faecd

Wahet Guide e diBmoeler

I 4B T Im (A2 5000 4 mm)

Mil

30 IbENot (1.17 kgl ewn®)

45°

QAN in (12,7/12,73 mm)
LA755 L3766 in { 30.92/34 56 mm)
0425604281 ind 10,7410 87 mm}

1372401374 iny [ 34 6} I4Y mm}

DR /000 L i (D020, 0 1 mm}

A5 0426 i ¢ [050) 13,E2 mm}

LR Im 2 02 mm] sbove,

§.002% in {0,057 mm} babow.

By Cylinder Blend Feer and Expansion Waahsr

050125050175 In {12.73712,74 i)
0.000:2 50,001 75 in {000,704 mm}
2,13 in g 54, ik )

0.63%0.66%2 in {1620/ 16H 1 mm}
0314503155 in {7 #HELT mm)
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Cylinder Head B2

Vialve. Inkel

¥ilve slem diameier

Clearanxe lil of Yalve stem io Guade

Walve head diamelér

Y oulve Tace angle

Volve deplh helow Cplipager Hewd Tace AFrad dutben
15 i)

Civerall lenguh of Yalue

Leahng A margenwenl

Walves, Exhaust

Walve e disireir

Llearanee NTL eel Wanee slem dn Ceoide

Y¥alw hed diameter

Valve fave 1ngle .

Y aleer dupri Rl Uy linder Hewd Thoe dProduction)
{Semvicep

Chverall L2 ngth =l Walve

mealing anranige e ne

Vahe Springt lohet

Falted lenglh
|.oacd af CaLbed Bengrh
Crcv lenglle

Yalvg Springs Outer

Ficled lenglh
Loead at lianed leagih
Free |ength

Rocher Levers

Kacker lever biice dia me €
(hutsde 4 Eeer 1 Bush
Tniepferen.c il uf Toash in lnare
Imside diwmeiec of Bush ot

Kuocher Shaft

Crulsule dimreter af Shalt
Caarance [ of Racker Lever Bush on Shatt
Lukrcalian

Owefall engih
Cigeside diameter

DAY in{TA2/T A5 mm)

0, L5003 35 in |00 059 mm)
1500101495 im 40 4 kik0 59 mm)
45"

OG0 et | o (070 108 o
GO&0 in [ LEX o)

4503458 ae 438/ 11483 mm}
Yvnthelic Ruhher Ty Meciod

L2 i TH2T A mim )
0,001550. 03035 (a0 D 09 pnm )
139370 A0 |¢ in {35 4735 % mm)
457

0.0 275004 n 40,6971 62 mm)
o [, 53 mm)

4500452 in (114,38 11483 mm}
Hil

.44 n {37 54 mm}
SHz e 1127+ DAk kafh
.74 i ddd H mmp

1.5 yn () 5E mim)
Al Tk bhl o LH, 1= 0 2L KEN
AT in (45 97 mm)

DT TI90 in 182618, 2% mm]
0.7 19970, 7207 in d 18,297 ] &, 30 mm)
0.0 35500017 im Q¢ 170,05 mm)
N&25/0.H25E in { 15471549 mm)

06234/ N6344 in (1568314 06 mmh
0 TR0 EKF 24 in (0,00 ICHS Tm )
Wuo. | Bancken vhnesgh Shalt

10 Rocker Levers

BA102E 3402 in i 320G, 1411434 mm}
0347 Ind6 276,35 mm)
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To Remowe the Cylinder Hend

The folbowdog paris are bracheied to the oy bdee
head which will hews 16 be dérached befare the
C¥linsler ool can b removed ,

Lubcicating oil Fillet tinke,
Edpme bresther pipe,

Fuel pipe fram lift pump (o luel filter {bracketed o
rear cover plale ofF oylinder head). See Flg AL,

Fue| iléer.

Otcouse the ROCKER ASSEMELY |5 secwred o 1he
hend by the 2vlndec head securiog selscrews, it will
e necevsary o adopi the follewwng procedune.

Hemove the two o [-hecking nuls fram sode lorating
in Mee | osod T recker duppuil bracksrs, Lownting
from the front. Loogen all the eybndet head sclicrowe
in the reverse order ta that shown on Fig. B.2.
Remoaye 16 sévén selicrews =mcuting ibe rocker
asembby, The rocker sembly @an mow be cemoved.

Valvey

To meawrve 1he valvt collets wie a valve apring com-
=T A 2 pitehhe sdaplad.

The velver ai¢ aumbotd 1o ensace cefilment 4 (heir
orgmal positpane, 1 stracHg @ neceasany, check Lt
the valve deprha reltive to 1he orlinder bead fBoe will
be pontained withen the Linlts qualed on Fage B.1
S Fig. B.3. Valwe srat and valve angle & 45 for
both imlet and exbanyl vabar Ay narmow a cesl ns
potible shoukd he maintaine .

When refilting the vabee gasembly laig the cylmdsc
beBd, 13ke care Lhet ihe ruhber adl deflectar on the
inkr valve only W mibed ooto Lbe valm a=m, ppen
;_nd facing downwards, ander the wvilva ging cap, sae
18 8.3

YalVE SEAT [NSERTE fannot be fliied lo the
4,154 angime,

Vidve Gaides

When renewlng valve guidat, mmora the wom guides
by wing » ultablke dolly awd press. Fure the replace-
meol of new guides wee o specinl (ol with sdaplit bo
jrull in, bt corm moe be teken that when the pulling
wm of 1he pawlé b commenced, 1he opemiion musl be
comtinued aoiil ihe gawle it fully Bome. IF the pulling
of the gudde into it5 locatlon le halted bajors the
speralion ix completed, difficobty is likely to Be
experienced in reslaning. Uss of the apecisl stop will
ETIINME GHTECT puite profTuson a5 quaicd on Fage A1,
tea Fig. B.].

Cylinder Head B3

.f’r B ' @ - @ ] o]
) o
é‘ ém@@ 00

= & m =

. v

B2

D270 o Ly
{0,102 wusk

J ‘o
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Cytndat Head B4
Yalve Springt

Theck the wvalve spoioge Tor presiures developad ot
srerific kengrhy sguimal the figures quoted on Faga
B.2, aod for amy agm of deitmoralion caused by
fatiguee, It i wdvimbke to Nt new spriogs when so
averheul & underfaen

Rocker Ghalt Assembhr

Whit dlsmantliyg, 1ake nobe of the arder of fhe

support brackets for re-sisembhy, see Fig. B, The wvil

feed ta the rockers iv al Lhe fodward emd ol fhe

cylinder tad, sl B dnlng w» the base of No. |

suppert bracket Jacaies with this bole, see Page 7,
boalso nofe thet the cocker shaft locating szllep B
g lowards the Trood of the shall.

Rocher Levem

Il rocker lever busher are found to be in peed af

replacemeni, Tocker devers comphete with Boshes

ready to fi1 ame avaidabbe.
U Baker bevel busles ae also mwilable peparavaly.
* Wik early engines, the o0 hole in the beeth shoubd
glign with fh= ui hols b ke vocker lever, bal =ith
buter engines, after Mitlng dhe bush, i dhould be
Arillad with g 2 mm Al in Hoe wiatl the ol hole in
e Tocher Tewer. With e lalter opeabon, snaure
that all creschilaieg swarf is remaved before assembling
The rocleer shafl.

Comdrisiion Chamber Insenm

To mmnre ihe inserts wse 3 thonl lEngth of LA
Lhrowgh [he annmideh Hare wmdd 1ap aul.

Ta replace, bacale Lhe inserts by méaos of 1he &xpab-
siun waalvece, ate Fig. B.5 i prevenn Ehe Ineerta from
tumning whilal Phe engine is in =Tnice.

Bs Whep ficted, the height of the iozert io relation ta the
cylinder Jetad [ace Ahould e checesd agaloet [he
figures quated on Fage &1, e Fig. B,

4 N Cylinder Head Ditortion

The limits for cylinder heal bow see given in
SERYICE WEAR LIMITE on Pape AL If examinge-
e Kyveale @ dimension in euceps of the limits
guoled, & replacament &ylindéc hoad i recomnended
as Ba alkowd noe for skummmang is provided

L L E T T —"
AHIE e Bl pren

Cylinder Head Gaskel

Fil a new gaskisl when raplacing the cylinder hesd,
Thic 18 fitted DAY, st &5 lorwied by tero dowels in
the cylinder block tnp face. Sex Fig, B.T.
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Refibhent of Cylader Head

Beofore refitliog the cylinder head, endare Lhat the
Ollway im e block fop fece and cybindér heal
cledn Examine the FUSH RODS foc straightres, 2nd
T3 it dbetsir bp o,

The cocker Bsernbly iz {ted befrre cecuting the head,
ard i locaied by two steds Wi the cylinder heed
through Nea. | and 7 rocker support brackets and
pecured by two nuis, The rocker shafil ie corractly
priiitoted by tha acallop whick ot on the Frant
wcuring stud. [Take cara that Lhe citwmy lu the bets
of Mo, | support bracket iz clean and aligns with tha
eotreaponding ailway o the head, After filing Lhe
cylimer head, ceplace (he seven Tongest seesirews
throwgh the suppart brackets inta the hewd and secure
finger fight.

Beplace the remeenite Lthirteen seiserews and tighien
thest 4l pragressively in 1he ssquoence shown in Fig.
B I, until n final tarque of 89085 I60 FEq0Y,[ =117
Egl mi & 2chieved. This final torgque rgbening stage
shou | 1 repeaied,

Retighten the (wo rocker spsenthly securing nuts.

Vahe (.'Iem

The valve Lp ckeranca shonld be sst wilth the engine
ol al 01T jn (0,2 mm} e Fig B.%, ueing the
falewlnd proosluce: -

(al  Wlih the valves rocklng oo Mo, 4 cylinder [ the
peoicd betwesn the opening of the inled vaive
iRd the closing of (he exhougt wylvch, set the
£learanst un Mo, | eylimder.

Cylinder Head BS

bt Wil the valwes rocking on No. 2 ewlimder, st
the dlewrants an Mo, 3 oylimdar,

tcl  With the valves rocking on Ma, | cylinder, =t
the ¢lesrance oo Fa, 4 oy lnder.

{d}  Wih rhe valves rocklng on No. X crindet, 1
the cleurahis an Mo, 1 cpllader.

ALOerriey

Bedit the stomi=m squerzly into their locallone waing
a4 new sealimp wother, and ensuee than Lbe secur
nutd are Gghlened svenly o a togueof 10—12 IbF A
{1 4—17 kgl m}.

Enpine. Runnlng Ched;

Before Mitting the top covec, start the engune and ruo
al a fpgt |dbe.

Check for satiafactory ol preputs wher & pruge L
fitied, {Chieck thar Iubficaot s raching (he rocker
wzsepnbly. Chack for fael, oil and coolant leake.

When the engine i5 thoroughly warmed Chrowgh, ahut
dows ond me-forque the cykinder head secuting sei-
actewy. When the engine is pald, m-421 the yalw Lp
cHaFan sty Lo G002 i {330 mmk,

E‘E.L&?' ol this check apgan afer 500, 1.000 mile
{S00/1, 500 k) or 20040 fowns o saovice.

| 0} R .
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Pistons and Connecting Rods €1

Section C
PISTONS AND CONNECTING RODS

The plaous @ anaoofaclured fTum hgh sileom
oluminlom sllay, Mol epped with theee compr:stiom
nngs, and one teTipet Ting ghove the gudgenn pin and
oee helow it

The pudgeon pine whech are fully flosulng o Joca ed
axlathy wh Che pibloT by circlips,

The pudzeon pins aré olF-geL, $ enfure that the psions
and cohpecing 10ds are coomecily aassmbked by means
of Lhe numbeas oo the pEron crowns i comne<ling
1ed bip endi @ dezevibed loder in Lhis Sectsp.

The conmecting Tods 3= manufactured  fead
molybdenum  alboy ates] wampog: with m "H"
oecirdd shank, [he big ends grs aplit 3t mphil aeslss Is
thee rad aais, with zach cap ascured by two nwis ead
Bls The big #nd bearing bores e fitled wills re-
placegbdn (lop wall dlummmumd s atee] Backed ahell
bearing$, and the sl end bores are firbed wilh stesf
badked Bran2s lined bushes:

FISTON AND R3O0 DIMENSIONS
TMeters
Typs Flini Lopped
Fideom Height in relation to Cvllnder Block Top Face 0000/ k0K i 0060 10 mm ahovws
Bore DHametar for Gudgeon Pin L2495 1150 in (2] 412 T mm)
Teanzivicn M of Fun m Bore R an chearance 0. (LG 0
Incerferemee G0 1031 wm)
Compressian Bing Grocved Widih top, 2nd and 3Jod GO006)00007T in {1 4477 44 i)
Scraper Rutg Giroeaye Bidih ik and Sth G BRSS!0 (905 i £ B 1/ K4 ram)
Maion Ring

Compreilin, tep

Compression, Ind end Xrd

Serapet, 4lh

Scaeper, h

Compression Ring Width, fop, 20d and 30d
Hiog ClEarance i (Gronwes

Sctamer Ring Width dih

Ring Clearanee b Groame

Jerper Rang Wadth, +hh

Ricg Clearance i Groapwe
Compritcion Bing Gop, lop
Compresson R Gaps, 1id and 3rd
Scmper Ring Gap, 4th

Sciaper Ruwg Gap, Sih

Chavoint platad or Chrome imlay
Itlemally siepred

Chromee plred | alatbed

Slatuen

D093 0038 in (2 36,218 mm)
D.00220.004 in f OgmE N, min)
Q18450 1875 im {4,744 T4 mm'}
QAR 0038 la (005 0, 13 mm)
QBG5S EE v {4744 76 oo}
000200, 004 i (00500, 10 mmp
L6140.010 im {0,350, A8 mvm}
GO0 g I [0 2850,4 ] mrmd
Qo702 in (0 350048 mm}
Qa1 k06 i {02810 41 o}

The Ring Gopr quoced sbove peg e mepsuged oo 3 300 Inm 08,2 nam) dwmmeter Bore, i gage are mesamed in @
Torger divmeder bome 00807 in (008 mmt hovld be added ta the Tgores given Forevery 0,001 in 00,03 mnd increass

in diameter abowve 350 m0SE 33 mm).

Cudgeonti Piret

Type
COutkide Diemeiar
Chanratect fit im Smalt Bed Buah

Commactng Fods

e

Bl Exd Parenl Boe

Small End Perent Boye

Contecting Roed Big End Width

Length from cenre ling of Bwg End to comnre fine
ot 5 anall Bod

Fully foating
124974 | 2a00E in (30, 1473174 N
Q00058000075 in {0,010 4 vy

“H'' S Ieia

A FSIAED I 60 K360 B st
137508 376 in (34 32134 0% mm)
L361F1.3603 i r3a S 6T mm

G2k 5835 In (17301172 8 man)
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Pislons and Connecting Rods C2

Conneclicg Bod Emnd Float 0,050 CH 2T e fD 240,13 am)
Blg End Buoll Size TEam Ll mm)

Thrzad ol Bt B MW,

Tvpe of Big End Nul Sl Looklng

Mote- When Big Exd nuts ate removed, they must be replaced by new owes.

Conpecting Rod aliprnment

Large and amall ¢nd Connecling Red borer must be square and parsllel with esch other within the Tmits of + 0.016
In 80,23 mmg measured 5 in o 1 F7 mmo sach 3ade of 18e axk o the &et on (he best mandeel showp [n Fig. C.). Witk
It eonall eod buaby £l e, el ool & 9010 o 025 mma i5 1 edueed oo 0,02 5 10,06 mm),

\_ )

Small End Kwshes <l
Twpe Secel Backed, Bronze imed
Lengeh of Smull End Aash LA 1085 in {26,509 12 20 mm)
Tutspde Diname 1o AR P80 i 43500035 01 mm)
Inretlerence Fil of Bush o Rod 000 F A0S a4 G060, 13 mmb
tnsale L cer IHimished bore 0 pestuon aler
resningp LSO L2505 (30, T6MA TS )
Conaectimig Rod Bearings
Trps ez backed, & uminnm T Bt
Shall Wadch D126 L 1250 In 28 70 25 6% mm)
fhetcide [iameler & Baamings 13955 |n {60 85 mm}
Insedt Diameter of Beargs L2501 EES im (ST 165 T, 10 mm)
Connecting Rod Beyring Runming Clearance B0 Fp0003F in 10040006 mm)
Sioul Thickmess OG5 o (L1971 32 mim)

Aldminiwm Tin Thickpess G 3ANE0T5E m 2500 53 mm)
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Femmovid of Faalom asd Rods

Samp

O eotise agilications it will b found necaasary to
remrpre Uk cngine (Tom the chamss becauss e Cagine
support brackeis st faméoid to the snmp.

The pistona end conmtcting rods ae emored from

the cyknder Block frough the bop of the cyllnder
bares, 2% Fg T 2.

Big End Beariags

N cxamuenion isvaals Lhel thers is o Beeeasly 10
remew blg end bednogs, they should be suitably
snarked do enaure relilment &0 thelr organsl ponbs e

Tdgeoa Flna

To [acililate the remeral of i pudgean piva frsem
the ndstnrm. mmrﬂ Ikt palons in & warm Jignld
100 | 20°F {40-50° C), when Lhe plos, afier remawl
wl the circlipd, com be :mhr Hﬂhdrm n.

Pty s H‘ilp

IT new prstianes ase o be Okted, ihree gradet gre pril-
shbe dependant upon the coml ifon of 1w loses,

Production Standerd — Piaton toppsog allawanss rél
Five {0 height abore cytinder
block tog Face 13 S UDAOLD0D
in {000/, L funy

Sarvlce Stamdard — The pisten is minimom Lepped
and will oot exceed the top
Lmit o pistec haight.
Where¢  enginés  hawe o
codfoom b Lhe amoke dengity
regulstion B2 ALT41a 1971,
thern  wlandard  produchon
pisions must be wmed and
topped o malntaln produg-

Hon ilmids,

Cylinder bors — 35010350 0 in
(86,5388 25 mim}

wervree TG0 In — Two pretono are avaibble: one

{9, 76 mm} Crersize un1npgd For bopping Lo rosay
AL 1415 1571 e

lakiom and cwee weith mimkimom

Iopping which will neot expead

thet bipp Lionit aF pl$tan height,

Cxlimdor bore — 153135300 1n
(A8 60T mn

The marimnom parmissibke wom ring lifi of tha top

polen rnE wih b new fag firted [p OHME Lo (00, 21]
mm).

In 2 wom oplinder bore, the pisdon flnd Qe chauld be
mdbured in the ubwors, cheen portkon of the cylin-
der wnd checked agalngt Fwe duwenalons quored ag
Fage C.1,

Pitons and Tonnecting Rode C3
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Pistons and Connecting Bods Cd

Connacilng Rods

Tu cenws; smdll #nd Evshes, ppmove Uhe wormn bushes
by means of a sustekbbe piest and Jolhy. Press o the
WE bwsnds, makIng sume thal d bt oal heles i the buds
gk cowd gl el olign when fidked. RBdam ot the
rnewe huch o dimension dusied oo Fege O enounng
seyuareness will b end borg, Se¢ Fage 2, fur check-
Ereg w0 Gechng, rod paralbélam and twis.

Aceaatinbly

10 a 20 inlemded 1o wlihse (he exialing pislens, ensure
1ar hey are peloegied in these oripindl poebeens
relalive o connecling noed and Gy i< Dapres

Heal et pstinns i hignd 1o 100 1 20 F 140-307C1 jar
igseriion of the gudpeon peh.

The plston ning kpowd is given va Page C_L, ¢ Fig.
CdoTug vress weclional disghoanr show g Dorout of
mngy. nole Che pocnen af bhe inkermally siepged
[LHF +8

Use geon nng Squecisr when aperbg Lee poluns
o 1T & liele] hares,

Where piglon tops are marked “BTHS, easurs ihal
Lo marhed lace i% 1o Lk kel of The pigen, Whaie
rings are marked “TOP”, enpurs that Uwy are Nitted
wich 1kt merked face Lo Lbe crosan of the paton

Each conncelmg rod s stumped will the mumber of
the s¥linder o which it belpngs countimg Toain the
tobswurd end of ine engine, {1,233 ) When the
[uilcies are an Lhe borcs, (heas pembers are oo the
canshaf side ol the oppene, =2 Fig O3 On the
rppusare sde of The oenne cling mosd wall be Fownd an
gipembly  numb=c, These pasembly nembec o
repealed on the connecling rod cap and when
Jisembling the caps v qwds, lhey: pumber oasl
appear on Lht fatd pde, see Figo O I1ovall e
oodiced (lidl rach eneneciing red 3sembly has s
e b basembly number, The [eoer eiehed bancaih the
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assembly nuember (A to F) &2 ke connecting rod
weght vade.

When reliling e gsringTing Il bEirngs, £naure
dat v lovaling Labs of the bearing are comectly
located in the machined recast=t of dhe rod and cap,
e Fig C7,

Lubaicate the beanng surfaces and (e conned img
pud w il coaokpe. Exaudie (b 2euring bolis far
iervleanbillty and raneer il necescary. Ransw the futs
and tighten venky 1o 4 topgues of 45 [bL {62 kgl m)
Ior nonphogphaled nuls of &0 BT (3,3 kgl o lfor
phasphated nuts.

Pision height in rebiGoo we cylimder block tog Faes,
see Page ©_1 cam be checked with (he pitton at T.OUC.
S Fig, C.5.

Pestons and Connecsing Rods C5

(B 0SS 1T

Hlﬁ.ﬂ—n

%
NN,
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Cylinder Block and Lisexs 1

Section D
CYLINDER BLOCK AND LINERS

The oybnder biock is cqal Lolegrally with the
arankcaw 10 hagh duly sl bgn, Plenged oy 0an
“dry" typs cylinder Noers are Ginced.

The crnk ces jolnl lace does got cvlend below the
TANEchalt axht.

Vevlilalion of the crenkcase & by » breather plps
situaled On (he cylider Regd (op oover, whish i
fithed Lo the raght hand ald¢ of the smgine.

CYLINDER BLOCK AMD LINER DIMEMSHIMNS

CxEndar Block

Totak beight of Cylmder Block Team Head Face to

BeHilum Fures
Pareal Bors diameLes Tor Cybnder Llngr

Cylindar Black racet depth for Liner Flange

Cylnder Bhrck Fecess Bare

Main Bearlng Parenl Bore

W, 1| Bore Tor Camshafr

N, & Bore for Camyualt

Mo, 1 Bare fer Camshaft

Mo, 4 Bors Jor Cemehati

Cylinder Blotk Tappet Bore diameter
Cilinder Block Crankahal Tt
Washer Reoess dismenier

Cylmger Liers
Trpe

Dultide diameder of Liner

Intaifar=nca fin of Lireer in Cylinder Block, Param

Bare
Crllnder Lintr Finished Bors
Crbirder Luwer Flange | Hpck lext
Drepib of Flangs GELOW Top Face of
Cylinder Rlreck
Cylusder Liver Fange Ciometer
Height of Liner Collar A BQYE piange
Helght of Callar 4 BOVE Top Foce ot
CyLliden Block
Clearapee Il &F Limér Flange in
Cylinder Blnck Kecess

FLETH T LD am (20 F Y500 1 mma)
3AI23 38135 i (96545 B0 mm)
S0 152 im (3BT R4 mm)
30003 505 am ik 350 1T me)
ZANEZA07 i (7 074 9 mmi
200727 008 wn (520052 0F mam )
203V 0EG m | 51 TS T8 )
2L 0287 in (51,5051 53 mim)
2000008 I (51, 25057,28 mm
00233637 F in d 14,29074.32 mm)

375605, Th4 in (93 4095 6 mml

Ly Indetiezrance: Fil
DA ARNES o (G BVAPE 21 mun)

OO0 03w 00 0200, 0B onm)
15003500 in (B8 2FBE 9% men)
T 14T | 500 (376341 mmb
OO0 0] e 0, O, L) i B
AT ETE S o DG N O mum
Q0280033 wa (D Y1084 mm}
B,0260,03 1 jn (3 M0, 79 mm}

DO 02y a0, 350,57 mm)
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Cylmder Block md Liners 12

[yt

d-p-gil in
LAY, T8 ma

j_

-

i vd

f

e

//
i

s
A
m

~

Cylimder Bhock

The tap fuce of Lhe cylindér Blook may be akimmed
wp tor A moarimuodt of GO0 b (0,51 mierh. Sre this
# necescany | che cander iner recess depdh and pladon
heght chould be Jowered by Lha asme amount, wnd
the oylindsr BlHE face {oulside [he gaskel Bread
nrnkial axcsrid g1,

Cyllmder Liners

I thee woon icide dlameter of the cylinder iner do=s
pol cacecd O & in 00,15 mhen ) fram atendand, e
pistamn rings may bt THEd,

If sxandnetion reveald & worn condition of 35034 In
(59,10 mmp or bure Jimeicr dhmenzioms [n S,
the biner can B boped out to 35313 3AT im
(BD.60rEd 7| mrwd, ahd 0.0F0 i (0,76 am) oveTaiza
pletom: Fitied,

The Wmubs for the Madgs peceesen, and lomer collar
protrwskn may be checked on Page B, see Fig I

To Remew CyHnder Lincrs

Hewm producdian lioers van e Titled 1o dhed Sriimee.
Femove 11l components from the oy luwler bbck, The
lroers shoukd e presasd ows from the botoom, Lubr-
cate Che cubsbde diameter af the béw Jiner writh cheam
il

Prasa in Bhe new linkai unill they ore fully heds. The
collar of e Uner should protmde abows Lhe iap [
of the cylindzr hiack By O.02600050 in (0563 T
mim). Bore and TioEh che insts to o dimession of
35013502 im 4808, 9E8 35 mm), and & final hote
finish of 1232 micra in [0,56/8,8 | micronc].



https://www.boat-manuals.com/

Crankshnfl and Main Bearisgs El

Section E
CRANKSHAFT AND MAIN BEARINGS

The clankzhart 15 forped Teowd chbcime-nooly bdemnam
sl with inbegral balanes welghls oo the [poal, reac
snd Iwa cemtre webs. Frd fAaat is comitallsd by stekl
backed, Mundwnwmen b repdaceatdes thrast washers
lacated an bath Rdes ol the cenire main bearing

An ol Lhrewer Mungs 15 prosided an ke rearend &
timing gear i filted b3 Lhe Torward end of The
ctahkshanh, Lacabed by & kev

Hive apkin besnings 4 ficled, which are replaceable
thm wobl, alwmenwan line Loead, secl bazked and -
iwined hy bearing caps ol hggh desdy caan iven which
aré lpcuned by dowels and scared by two high tenike

steel goracicws,

CRANKSHAFT ANDFMAIN DEARING DIMENSIONS

Crankshadl

Wam Jlaurnal Diameter

M Jousnal Width N, L

Mam Joumal Width Mas X 4 amd ¥

Mar Joumal Widih Ma, )

M ain Jaummal Fillzt Radii

Cranksda fE Pim Doy

Crankehaft Pin Writh

Crapkthall P Filled R adis

Sourface Einith, abl Joornalt, Fint
Aneld (ny| Seal Driowier

Crankshaftt }oumnals and Pins Régrind Undersizes

Ol Seal Hell, Dareber

il 3e3l Helix Widih

Lol 5pal HElLY Depth
Crapkshalt Flenge (mameier
Craokehalt Flange Tidih
fplgot Beard ng Recess Cepth
Jpiget Bearing Becpis Bore
Crankahalt End Eiaal

Main Reainga

Type

Snell widih for all Jowmnmaks
Opis|d: Dlameter of Beaniogs
[neside Diamvétor of Baring:

M ain Beatbng Runeing Clarince
Steel Thickness

Aluminium Tin Thickness

Crankshalt Theeet Woshers

Type
FOstlon un Engine

Thrwst Wesher Thuckness ST 1}
Thoust Wosher Thickness OS5 [ L)
Thruse Wather Duime 1er

LTARAR 7Y e et 5 mmd
Il A2 o (554056 mmd
LAIFEN] A4TF in o 36 4Af F6.6 mmn)
136 AIES ind 3G 4936 34 4am)
Ted 5 I3in (3371397 mmb
FRAESE 20 i 5T AT 1
LITESS, AT I d 34 Hof34S mmb
s Wed w3357 mmb

16 micre io max 10,3 wnig reis fagh

Q010 002% qord S O3k 025 P51 snd G TE mumib
TIILETIT bn A 56, Lé F6, 0K mmb

0a50,0 083 o f 1,202 0% )

LR A CERE pn {0 B T

XPHES I S9FS ind LXL 59 100 5% i b

0% an (12,7 qmad

MN&EIS i (22 27 mm

124050 28 i 3T TY mim b

XM 0.0k s m (008 /3 3R mmb

Stmal backed, Aheminium Tin kined
[IZ209 [ 3ban (28 5/2% T Mt
2917 i [ B35 pymn)

2515 TE 1 i P RIVED 9T mm)
QLOAFE SO0 in 0 QG001
G615 imd 1,59 ) mapiminn
PLFT i IS0 v

Lleel backed Aluminium Tim
Centre Main Beanpg

O D3 E 0 0D 5 in {2, 2661.32 mim}
OORES O HES |n (24502 S mm}
3T 3750 I (53,1095 4 mmo
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Crankshalt and Main Bearings E2

3

sal.

Crankhafi End Float

IT the Lhrue washers are o e icewed . renpoet e
cwnlre main beanng <3¢ which provides tha |ggatien
ior +ach af the two bBodiam halwes oF the 1hrosl
washers, Wil the cap remeved, L Ewn dop hatves of
the washeérs ane. acoessible, see Figs, E. § and E, 2.

The passpn permiasible wormn cad=Toal ia 0030
{050 vmn ), The faltirgd ol oketads Theeed wachera can
b wsed b0 brimg the end flegt 4o withim the produc.
Hanm limils quoted oo Page E.1.

Ecmvoval of Crankshah

Hemuweve the Liming cagr, ¢ Page F.3. Belkacs the
L rear mibn il seal homsing clamping dersorews
tefarE emesing all man bearing caps, and ok the
maim buaringa [0 dlesle rospecnve Laps or jowonals iF
they are e ek repl aced

Ceerhanl of S1andaed Sze Cramkehabt

The minkmum permissahle wors ddmsder of e Tmin
jocrnals i EFET an 069,78 mm, and e the big end
journals X 2475 in (5708 momb. Maxinnn pereessible
prallcy for ok pria and main JouTaeks 75 0 QS i
A0 ik,

The crankshalt cinbe regrownd 19 — § QG 0 (0,25
mmp, - D0 i A -1 51 ) wid - 0030 G { -0 76
mm] undersice,

{rankshaf Rext Ot Seal and Howsing — Sec Fig, E.3.

Il examinaion revedls 1he mecessiy [o renew dhe ol
sedls Lihe Kolomatig pedwredure showkd be aiopeed

Wirtt & hall hmiwing in o wice, ard Lhe aeab recess
uppermest, stk appeesicaely 1oan o2 mmb of the
seat, al each end, inle the grogve ensuring thal aach
end ol the seal projects GLOIOMOARG o (025005
b pcyangd the [nall hoasing joind Eoce.

Fuiass, Lke remainder nf the seal inko pocloson sExrbing
Trem the cenire and watking cutwards.

Lking A xwtable round bar, roll aod picsy the seal
imMo pasitico.

F: the Zeal o the other hall hewsing in a simdar
NOAnnET,

T relat thee assemibly |, procesd oa folbpas: =

Thoraughly clcan Lhe joank 4nd bubl faces, renoving
all Izaces of the old jalnt.
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LigmtTy coal the cyllader blok amd bearimg —ap side
of the ol with Joinding compound, dad pace the
1Hnt in posinon, sosuring Lthat Lhe sovul (NG keokes are
uligoed.

Lightly coat the budt fazes of the half Bowsings with
Joloneg compound. Lubricate the expoted diaemater
ol the Tope séal Witk graphire grexse.

sl ke crankihoft rear end orcond the All ebum
gedve, Flace the balf Bouslnga in poztion oo Hhe
engine and locate 3l smiacrews id Lhe cyllnder blodk
and beareg cap tace, fTlmger taght onby

Tighlen 1he clamplng Bolv: ¢ o tangue of anly 4-6
I Fi 155 —0 40 kgl mb,

Tighten the setscrews in the oxlimder block and bear-
iNg vup Lo & Lorgue o 12 Rl L 166 kgl b

Finally Lightem the clamping hnlts 4o s dorgque of 12
e ] ok kgl mb,

Muin ﬂl.‘i“ l:qm

Each main bearing cap is Menlilied In relabaom b dhs
cylinder hbotk by Che blook senal number which is
stapef on Uk rear of the btom [Qoe an e cam-
chu I sk, 526 Flg E

An omow i sl on 6o each cep indicating the fors
ward spd ol the engine 10 cNsUTE CORP=CE L1 il

Mo, 1 vap {ewunting from L [rondh i stanped wilh
an “A". A carrenpoqding A7 i slamped An Che
Mook 5ec Fig Fd, do F cap i stamped wilh & “'B"
wilh corresponding kier samped o dhe biloek,

Mo_ 5 has ng Berier, bul 1S [l SEBRCPE Masln BEANNG cAp
which varrits [he #leiesd washers amnd is therefomre
eainlv [denrilled .

Moo 4 cap hes no dendification and o clendbar to
Tambers | and I, bir 35 40 chus Siege 1hese are already
Iurcaltd, 5 (MOALH:IE 8 pre-detcrmened.

M. & cap ot the rear maln, and is drilled and L3pped
b3 carry the Loatiom hall of the ual s2ul houwsbng and [e
thurefird ezhly idenlliied.

To reflt, epoare Lhat the lacating doweals ara corekciy
postioned t=e Fiag £.5 and 1the cap is placed firmly
ovar the crankehafl main oumal, Tighteo Lhe @cur.
ing smizcrews (o & vorqoe of #0445 160 CE 00, 1-11.7
kgl mlb,

Crankshalt and Madn Bearings E3
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Crankshall and Main Beatings E4

Ol Throwey Flange

When reldlimg (e crankahard, do noe nmil 1o Fak dhe
oil throvwer fAamie. sve Fig E &, ento e feood end of
the wrunbshell before fitling the limicg cuse carer
Jnd crankshall pulley,

Crankshain Pulley

when Filfapg dhe crankshal puldey. cpeare |hen 1ne
tueng, wiark s < Lhe <ol of the cfa pkslald wnd pulley
algr. S Fig. £.7 Tighien the pulley refuining 41-
screw 0 123l 0 LY 0 kgl .



- am BN R R - — — o — — s L — ER BN LR BN NN B BN L BN BN L BN BN SN BN BN B Em gE M Em

https://www.boat-manuals.com/

Crankabaf| and Mels Bearing: E5

'y i MM/ | A
mf Ai ’ A1 " _‘/ Rm

Crankcthaln Regrind Data
0,00 G | {h 23 ik LOZ0 wn (5L covm) QIR [0, )

Underane Lindemize Indoreize

A LTS 134 |n el g e L N TR in
(69,5669 57 mm) (62,3069, 32 pum} {68 BO/EE A1 pomm)

B O223IR5/273% |y LI AN R 2 ATAS 2219 in
56,86/ 56 4T ) 360 56 67 vra b [5G, 35056 36 rron)

C | d5%in {3672 inm} maximum

D 1 44161 4445 1 B A4%5 in 1.4516)/T.45d% i
(36,617 36,6% mm) 126,74/ 36 82 mum) {30,730 ywmy)

E 1380 in {3507 mm} maximum

F 145 i £35 67 mm) maxiium

El 004500057 b (3,719 munj alb journela

B 002600042 & (3, 00/3.6F mm) all crankpins

Surlace Fovish of crankping, journak and Dlld rede 3 mecr e mehes (00 mlceons O LA
Magnetle cack dtesiwn DG Flow - Z5emps AL Current - 1300 smpe
Limits af taper apd aut of joued [r ping ind panals:-

Taper OIS in Cut ol Rownd 0.KKES o
(0,005 mmg (0,005 mon

Maximunt Run-oul sith the aankshaft poowsted on e end Tain joumals
Indepepdent teedings: -

Crankabult Pulbey Foear [l Soal Fhowheat Flangs

Digmeter T1LE. Dlameter TIR Dameter T.| B,

0002 . (D05 mn) 0,007 b {005 mm} Q02 i 90,05 mam)
Journah T LR, — Run-oud must o be oppoosed

Mutnher i, Mumber 2. Mumber 3. Mumbsr 4. Wumber S
Mounilng G003 in (00Enannd 00006 w (00 Spgpn) 0,003 o (0,08mn1F  Mowgting
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Timing Caze wewl Drive F1L

Section F
TIMING CASE AND DRIVE

A hebcal gesr drive 5 wed, v Nming gear (Tain
confrting of hardeoed pieel crankshall snd Aler gears
drivigg caM WOR Chowkalt and fae| pump pears, provi
tion being made for Eutl pump timing adjws men.

AN grars are eoctoted by an slenlnlum tining coss
and cover. A tumug plh deviee 5 provded on Lhe
(iming cios fract cover, sitwated belind the crank-
shaft pulky which can kacite ynio e Bak of Lhe
pulley 1o Facililste thy sbiainmg of TG, Moo 1
pistom. 56 Fig, F I

T caid map camshaft with chill hapdened camm I
suppenisd in [our beanings o (B gt land slde oi
bt cylioder bisch, AL the bearings a1e présame
habrlcated by int=mal nibway drilllngs.

CAMSHAFT AND TIMING GEAR DIMENSIONS

Canushalt

Jourwel Length, Mo, 1

Ll Drammeier, He, |

Journal Mo. 1 Chearapce Fit
Joumal Length, Mo, 2

Journal Uriameter, Ma, 2

Journal Me. T Clesance Fil
Javrnal Lerglh, No_ 1

Jowmal [linrmetey, Mo 3

Jowmnal Mo, 3 Cleqramece Fi
Joumal Length, Ba, d

Joumal amerer, Mo,

Journal Mo, d Clearance Fil

am Like

Eccantochy of Lilt Fump Cam
Cusnchafi Spigot [lameeet for Genr
Cantahal Spagol Width for Thrust Plae
Cllway for Rockes Lubiigading

Cawrhall Thmsi Flae

Trpe

I aide Dinmeter ot e
Thrust Plate Thickmess
Camshal End Float

Casihal Giear

Inside Dinmeter of Gear Bow
Transition ht of Gear on Camehaft Spigot

1,15 ym 29 %7 mmp

FTAHITT 0d4E i {31 231 .74 )
WDAZA0006T in {0 60, [ 3 ik

1 in {234 it

10339705 in (M 66{5 169 qr)
QU4 D04 T 6D 2 i}
L0y (254 g

2014120250 (51415144 mm)
0002470 B0WT in 60640 17
[ (254 o

T2 0] A 5L LSS 10 )
0.2 40,0047 1 {0.60/0,1 2 Eud
DS LZRE in {010 1% o]
NOARLA R a2 4770 4% mm)
LA3E I LEET I 28 58,0859 mmid
XA 2400 in 46,0306, 10 daon )
Mo, I loamal

Dil-imprepaaled Sivted lron

14 in (355 mmrh

0.233)0.2362 In {5 25 00 man}
0.0 T 200, HF L i (030,18 e

TEI5 L R2A mo 28 S T28 60 mmd
CQUEOY undnrferencer 3, 51 in
chedromee (0 Q1AM pom}
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Timing Case and Drive F2

Fuel Pumg Crar. Hub and Adapaos [or
Hydraskcally Goversed Engines

Insice [hamebrer of Gear 1or Fuel Fump
[rive Hub SRIgl
L= Hub Ciear Spicod
{learance T of Gesr on Hub Spetob
Adaprer Parent Bore Dengeter for Bushed
Cungde Diamerer o Bushes 121
Intechero s T oF Busaes in
Adgpner Farent bore
Inecsde Mhiamne len wf B lies
Ouiside ihamener of Hab
Runnirg Clearance of Prive Hub o Bushes
pirive Hob Lnd Floran

Fuet Pumip Geas for Mechomically
Governed Enginies

Tisade Drameer of Ciear fur 7wl Peap Splgat

kiler Ceaaer and Hub

Idber Ciear Bere Dramieder
haber Cleac Bush Oulride Hanserer
It e -5k of Hush in Bure
aker {izar Bush Boae
Chaesade Daseter obf Hub
[ [earanoe il of Bushed Ciear or Hub
Id e Crzar ot
[1ats Wwllln
Iller Goeat Ead Fluas
U linder Block ldker Huls Baore:
Ibler Lacimr I0ab Spigeel Draneie: Tur Blusk
G g Alearanee Nl ol Spigod in
L vlinabir Blusk Rasre
Funmg Lawe [dier Wk Bone
Vi el @7 gf Speiged Doz Tuning Cose
Trumsitewn 1L Gl S Pl 1o 1iming d.ase Bate

L'runk-hafi Turnr

IMlde Duanweter ol Coean
Crankshafn Jpigon fon Gean Thigieter
Transiljon (i of Gear va Shal

Trming Gen Bactlach

Ll iears

IS0 16 I | 44,47 048 48 mm)
12485 1. 7503 im (44 4404 A6 mmb
QDO 0082 an (010G mymp

| 4083 | A0T6in (3%, 7203575 mmb

| A0eLS | ADT2% am 033, T3 T4 mm}p

O R 0 i D200 mm
LSO E 251G ind 3.0 503079 mm)
14870, 74% bn o 30 T30 72 o)
LEoUIh b A7 06 o A0 2O e
AR A G wn {0, 1 30,28 mm}

PTE00 5D in A 4G 4 AT mimh

1880871 B0 in (45 00/42 2 mmb
RIS Ha X gp (48 NS DT maink
O, T 02T im B2 min
[FEIT01, 7337 w4 00l Jodd Ok o
LT3030 . TS imadd 9543,%T nmi
G2 (CF 1 A Q054 n {03 0% )
113200 1EA0em [ 2R 15025 B0 o )
A0S0 3 in (2B 45079 (b arm
Q60 3 E w8053 mmy

I 74250735 pn (43 4407 mm)

1 THILT3T 0 (43,043 5% mm)

e 0000 W2 W (00, 00 )
1IATIEME 3240 04n (55, 99759 03 mend
AN R I in (55,978 00 mm b
O GO0 0 KR i (0,00 G

L2496 230% in 20,740 31,76 wim)
1rasay| 25%in {31, 73/317 mm)
O M0 inker [erdhont0 (MR in
cheurathoe (0,000,035 mmd

Q00 jn 0, 1O iy enlimom
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Timimg Case and Drive F3

To Bewwpve the Taning Cine

The tioung caxr ir alza allached 146 the g by Paa
esixcrews, and la prevent dapgage 10 Ehe sump joinda
rake pteal care when teperating the cig- from dhe
SUME poumi: of, lower ihe sump 4nd competely oe
the tamp poinis @n pzascembling,

IT an akcempn s o e akade 1o semovs (e oase wlth-
out Tewedng 1he cumpe. then it ic advicohls 10 remnaore
che Wiben gear huh, 56¢ Page F ..

Foor Lo memeoval of Liming e, i1 3 neessary i
reurowd Elee crankalsal pulbey, foont cuower and @l
Ehfang Eears cncepl Py oran Rahadd s

On hydranlically governed engloes. IF will be asoes-
fary to memove ke Tuéf pump drive hub udeg (he
fallowlng presedurs —

Remove o | puemp.

Remave drste hob bcating Lirclip through the neat of
wApTor Wodslog. With the gear ceinoved, [he Bulb G6n
now b arilhdraarm,

R=move sxhauster vt (il Nidted ),

Uit WMiRE cEse 15 kcansd By & 1renamonel T on e
lder geur hut, Hut femiwwsl may  fpcalibuls 1he
remavnd of The Liming case. Se2 Poge F.A.

To Belie (ke Tirging U

Whth tho amrp iched | B w0 ihe sddcr gesr hah, Fooa
e ok N slowing @ clean greq hetwesn | e btk
ends of the cork and e a5 wheme (e sump jqime
Pucigue ik locses . QITer the d1HAI Mg, R20e 19 dlimps aond
cyUnder Bkck Wostly BcRLng By 1e Seraerews, L5
W bhck and e W mmp snAerlog ke ook and
mump pHols are comecily lacoted. By adjistmeo of
the Lhning case 8 curing @ toovews Che ldber pear hub
may acw be Hiked to the cylinder block and case.

With Lthe sump remorved, ‘Lhe Liming coe imay be
ficrgd ewer abe losabong wdbir gear Bud, bw on Highlcn-
g the cace 10 hlock serscrews emsure the Boliam
faze of Lhe iming case and orankcase are allened, see
Fy F.2

W Dicd g she auvep Joimds and Frant aod rear ¢ork
e2als, endure the danguees af The sump jaists ame
hocaned upder the Bult ol ool Lhe cork.

On hydraphicadly prverned engings, mliv tbe el
pusip e Rulb Dolhoesang e aeverss poocedune n
the previoys yulpsectien,
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Timityg Case and Crive F4

’//—

[ B0, kY

0B i

d

-

Reflt the fimimg pears ensursng thar che (imisg marks
allgr,

Rafit timing cem cover ursg (he cankshall puller
(o <rukel bocation of oil 3sal aod cower.

Te Renew e Froat Ol 5eol (Fromd ooner remered )

Frex aml Ane obd 30 Broaw (e dIming css covel mking
# tuil able dAly and preas, supperiing the corer in the
area of |he 2eal bors. .

Prec: bnche pew sbal Ieam Ehe Brand of the timng ce
cover 1% 3 dimendom of 02300 H M i 4 35T 62
mm b trom the frone of the cgwver te the s=al 3ee Flg.
F3.

To Famove hily Gear and Hob

Hemove mlrs and reralnng plaie.

Withdraw pear, compleie with bush fram the el Gee
Fig. kA

Tlett wdlor géas Mub, which is & tréndilional fil in the
elng case, may be leppsd out of 3 location. If
dufscubly & experienced, then the Linting cabs should
be rémowed,

T Balur the ldler Grear wrid Hoh

The Ay securing 1he hub are dighily ofT cenite,
When refilteng the hob, enguee dhac dhe ol drllings i
buils the cylinder Block and hoh are chear, See Fig.
EX5.

Repduce (e gear on Che bk with D Lioning mearks
et by alagmicd . Sk Fig H.1.
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Timing Caye and Drive F5

~

(10 e Y
L RE" BT T

Fit tha teasimang phace, Fip F&. Moo | and rhthiem
— wo ew 30 Jocking nuis to alongue of | %=21 bl {E

[246—2 9 kpi mi Fyg. Fob_Mo, 2.

Checit fbe encd M0AL of Lhe pear of [he hob 10 2 Kr

dimergign of &M O12 w40, ] 37030 mena}, The

miammom weer limit 0 G015 im (0,35 mm). See Fig.
F£

NOTE: Il the cybnder heed amembly has nol becm
digiurbed, then the rocker a=sembly thoukd ke
Temnved 10 afow Phe camshaft Do be furmed oo facl-
Taee the nligning ol €he timing marks.

Ta krmave e Camahail Genr

Remove fhe  sefscrew,  tabewasher and  eelmmarg

wather, \ - }/,

Draw 1l canehalt geer O i heyad (Dol oo L
camchati, pee Fgg, F. 7, wslng o puller, and adapdars, Fo

T Refil the Camshaft Gaae

Réowws Lk idbes pean Lo Locilivale Liming.

Fit the camshalt gear over the key of the camshaik
and eEEEr wHIc Koy way,

DProwr che grar onte the camshalf by fibling the Telaka-

— ing waaker, 1abwsber aod soacrew_ Tighlen the sct-
screwr to 2 bopgree of dd—4% IbE (0462 —6% kgl m)
apd Jock with 1he tabwasher.

MNOTE: Tv epabis 1hs camslall L be tmued o
facilibabe {he algmung of vhe lmang marks, remowe Lhe
racker wisembly il the eyxlmder head hat not besn
1l iFrurhoed .

Ehﬂnlr Loverned Fued Pumnp Prine Anemiy —

To Reniewrr (e Fiucl Purp Gear

Kemeve he thres setxcrewe BeWng the gEar w 1ke
fwel pummp drive hub, and eace the pear [rom itc
caliom,

Tor Rl il Fucd Furmy Gowr

Ramane 1he idler gear o0 facditale liming.
|
| Befnt the fuzl pump pear ae Lhat the dlming marks on
|

the gear and hub ame in zlignment 55 thown m Fig
H.l.
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Timing Care 3nd Drpe Fé

Refar wAbar gear wnd Lime engioe. Check backlzxhk
which shewukd b 0000 O08 ind &, LOMD, 20 mm).

To Fir Mew Fud Fump Gear

In the rvend af 3 new fud pump yean heing reqwired,
ths wil be supplied Wizhowd Limeng endrks amd [a
enture corredd hibment of the geas and timing of the
Tuel sjection pump., (e Folowang procedune shealld
Int aduopled.

Tum ecrankdhall wnlil Mos. | oand & pilons ane al
T2 M | petan being on compression 3iroke.

Fnnows: Tu| pogangt pe4r and idWr geur

REeplace idber gear ensurlap Lhal Dbk malks on
vrankshell gear, & ber grar and camihalt gesy caineide

Twn wrdnkaialt |n ppisue dleguzn 1@ poymal
dirceticn far about quanier of a cevalution. Thém tur
en mrmal Jdirecticn wniel Moo 1 peadon e al s ciebee
EninkE pekink ek Fage L1 b

Kemows fuel pump inspecilon plate {mechanwally
gnwericd pumpsl or plhic cmbodyiog fuel ceison
canneclion thydramliczily powrred pumept] spablang
the [uel pump roto Wo beseen.

Thea dare luel pump divimg hub wntil vhe scribed
it cop LR TUE2T Marhed A w0 - 08 (lar bydraolic:
wly govemed and mechenically govkrned  pumps
cespecdivelw) commendes will the squaced #nd of fhe
Fael pomip dinking circlip.

Emoucing fGuing poars #od fugl pump slall da pol
mavr, il Tueh spedicn punp gear ond secore with
Ehres SEFRCrEWA.

Turs cran=shel back slightly and (hen Farwied agaln
fo Ma, | pedon oo 520 Uming panc 10 check ihar
el puop finking B @ ¢d

EBring crunkshah uwp 1o T.EL. 5o Hos | end 4
pistons, No_ | pslcn being on ifs comprezaion 8 mke
gnd mark méw lael pusnp gear olth 3 acthibed 1 10
coinvide wilh Uve Sciltd 1ne 4m (e Fugl pemp
drevmg hub slse clamp Ewo dats oo 1the new gear 1o
cnincide with the singlk dol on Lhe udber peal.

When Tepacmg 3 |ug] pamp st an bydeawlcally
govenimed cngaiess, 0 wall B egceury dw adpe the
tuning gear kockiosh to within the Imitt prescribad
on Page F.2. For melhesd of odiusiment, see Fage
F.7. sub seclion hended “Too reftt the Fuel Pump
Adaptar Houwslsg™.

To Famove che Furel Pump Dulve Hob
Pemowr The Juel injgcion pemp,

Fepowe the drive hule loca g <lrape thegugh the
cenr of 1he ad#pnor hosrg . se Fig. FO.
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Whth the pean remiaved, withdraw the hub. 5ee Fig.
B,

Ta Refit the Fusl Parmgp Drive Huh
Fodlewd g LR ke verke procedor=, iefil the huh
Rernave thee idler gear 13 Fecilite timing

Roefrt the (uel purmng gear ot deeciibesd i the proviows
tubdnrtion,

To Remove the Fusl Pugp Adeptor Howting

The fuel puop adaptor Rowdng B Secwend d00 Fhe
cyllmder bbo:k nod rvear faok af the timimg case. The
faslening sramgemend is by three selscrews within the
[UVunp Gioe il LW ielscrewt g e <y hpder Block,

Teo gaio accees to tha three adaptor securing stbecrown
ob U lodds of the toming cas, remnve the Mol
pamp gear and drive hub; see fhe premons sub-
e hd,

IF Gked, reaew: the cxhausber unbk, and il feed pipe
from adepint hanging tn esheecrer e e Hhee dier
REAr. Remove 1N (W nepbimng sescmws [stening
the sdapdor houdlng 10 cydnadar Bleck, and remose
houbng,

The Bukher are 35 Inferfarence fit ol the adapics
Aousing and < be replaced by uring & swirabe
“daodlyt apd press. Flg EoL abows wew of frent face
of the adapter housing showng (he |l ail draln bak.

Ta Kefit the Fuel Prsap Adsgiior Housieg

Replace e Rowklng idle 13 postion ot the rear of
the toming chte, ueibg & few D Fifge obl teal edduir-
mig that [ b propeely locabed, ¢ Pig, F.13.

Bacare bodashy wilh the geckiomyt Lo Both fhe block
and timing cse BECAUSE THE FUEL PUMP
GEARMULER GEAKR BACKLASH IS ADIUSTED
BY MAHIFULATION OF THE FUEL FLIMP
ADAPTOR HOUSING D3 HOT TIGHTENM THE
SECURING SFETSCREWR LMTIE. THE ARJIRT-
MENT I5 EFFECTED.

Relln the hab, [uel pump gear with Limiog marks
alegned, and cirellp.

FId

F12

Tidting Cate and Dwive F7
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Tuming Case and Dy FR

Bfit the idler genr, enawring thald the hming marks on
tiwt leeth ol idler pear{{wel pump gear align.

Tg ATMIET THE BACELASH menipulote the
sfapior howslog wonil a flguwe of 000470 008 m
N0 mmp 5 obdanad, and tighten the howsing
2 btk selxcrews,

Rtmore the ub bocaking circhip sod withdmw the
gaar did b

Tighte n hoosing secunipg setacrews within the Gming
R,

Replace the gea and hub and circlip, and dhack
backiizy xgain,

IF THE TISHTEN|NG OF $ESURING SETSCREWSE"
HA3 ALTERED THE BACKLASH SETTING,
EEPEAT THE FEOCEDURE UNTIL IT IS WITHIMN
THE FREST EIBEL LIMI]A.

Meohiically Governed Fuel Parnp Drive Aceiinbly -
Fi. F I3,

To Remove the Fuel Pump Geor

The gear i ddowelbed fn the fozl pump hub and
eccuted by fhree setsopews and iprlng washers

Belore Temeavol of e Tuel pump prar, =RvT the
idber gonr.
To Reflt the Foal Pump Gear

The bightermng torque for the tweel pump drwe gzar
shturing slstndwat i 19 =21 17 k{2 6—2.9 kgl m}

Fefit the idker gesy, making swre \het the Himing
marks BLgn.

Becowee of the dowelled kcatton of the fuel pump

adaptor plade, NO ADTUSTMENT FOR BACKLASH
i FROYIGED FOR.

Crmlphatl tepr

The crankshaft gear is 8 transitional MY, amd i keyed
gmba Che cramleshafr, Fhoubd it papoval Beskps
neEcerzary, men fhls on e accomplaked oFing 8
vunable pulier.

T's Remmave the Comahalt sl Tappeain

Remoave e cocker aasembly and pushresls.,

Remave the Fuel Uik pump.



https://www.boat-manuals.com/

Iover, 1he omging, remove the sump ond Inbricating
ol pusip asevmbly , Fer Fage 1.3,

Remawe the fronl Dinimg catd covsr, idler pagr and
camahel| pear, St Fage 2.

Fomore the samahalt thiud pid secumd o the
cylimder bhock by Do scixrews, 36 Fig, F_L4,

Wildraw e amehaft, fakaap he weighi of 1he
camthall and exerciting came (o ensire that the cams
4 jouroaks are st Jdamaged, B¢ Fig, F.l 5.

Tha tappets can be Femoved by ldng them oul of
thetlr eecatiertt, koo Fig. 16

To Raflt ik Canabaft omd Tappan:

Repodation the tappeis oh 1hedr Torcalinng, afier
lubricathng with cdean engine ol

Eefil the cirmsleaft Iato the cylusder biock ¢rercising
Ch# samn care 23 wed dunng il PEwoal

Secur: the camakaft Lhrm pad bo tha odinder tlock
Wilh o sntbcrre and Spring washers.

Refit the conuball goar aod idler grar, woc Fage H3
und F.4 ampuring (it the dbming marks sHgn.

Refit the lubricning oil pamp smsambly, Kaating W
Wilk screw and bocking oul In che ey LUnder block.

Reflé Lh samg.

Reverl ibe epgine Lo s cormect warbical pealtiod widh
the crlindsr head {uf fltned b yppedmait,

Refid i Pl Ll pump,
Bafil the pudhrodds and racker smembly. Sae Pags B35

Timing Case and Drive F9

SRR

eoe
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Section G

Fly wheel asd Flywhes] Housing G1

FLYWHEEL AND FLYWHEEL HOUSING

To Famoos 1he Flyahesl

Sly, sebscrows and plagy wasders secure the Mywheelio
the crankshafi flangs The =etscrews ars ighiened (o
a wrgue ¢F BOEED (11,0 kgFm)

T falliata safe fly whee] resmal, it [sreccmendesd
thet 1wo diametrically oppoeed Securing selscrEws ane
remiaved angd i thele place, Tl vwd saably sged
swda, finger thphn only. The remeiung setsetews can
now e remosed and the Mywheel wishdrawn ynder
conir.

Flywhiel Ririg Grar
The cing jpéar it #arurk un tbe Mywheal,

When replacing the ring pear, the applisd heat 10 Che
gew Mg dhould mot caceed 480°F (230°¢7],

Allcuiin soull be pad 10 (e chamisred “kud-n"
pdge oF the ring gear, and g rebulve position g the
iy wrleel.

Fo Refit the Fiywied l

The wecurng srrangement of Nywhesl o crankshetl
flange i by Fix setacrowey and plyim vaakers, ineo holes
which ape pon squildesanbly spaced, Fag- G| hows
the apacing of the crankehafil flange te pplogs.

Il 1t advizoble b sonewr, l"inger tight anly, 1wa siuds in
the crankshall Menge posvmoded diameincally oppre
site 10 ¢ach other. Thia will coabbe tha My whael 10 e
falely sutpanged Whil 1he Securing seitorews ane
Niad  The sk wiur thea by reapowved amd 1eplaged
by the lasd bwo peticrows,

Flywies Rum-out

The outside dlameter of the Fhywdenl should ba
comeentnc within 0012 n (0,30 mmp lotal indiceter
newithng to the crunkshatt sxiz. 5= Fig. G.I.

Fhowheal Algumamt [Cluick Face)

Tha slgnment of e Mywheel (ax0e dhondd ba within
the Limit of 0001 n (007 me) per Inch (134 mm)
of fywhes! vediva from the gankshaft awis to the
clack panpr phnger, Jee Fip. 1.2 When carryihg aul
this chieck, press the Gankihalt ons wey [o tekes wp
thet aoed fleal whaln turmng the Mowheel,
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Fiywheel and Flywheel Housing G2

To Rarwrex 1he Fiy whed Houting
Remoyr the fhywhers] aod stanisr sl

Untcrsw the saourng sebcrewr amed tap the hoahing
careFally (o dilodps iF Frod dhe: becneineg dawala

To Balli the Flywhes Bowing

Enmurs (i the rear fooe of the cylinder Mack s
the puatlng fece of the flywhicel howting are chean and
free from burrs

Fit new dowok, st Fig 0.7 aod sacum ket g fa
cwlinder blnck culficiently to dbow bor sdorment, if
BT Y,

Wilh v ook pruge, chack thel the slinment of the
Mywheel boudng bore snd Ffeoo e within tha lisite
1wied ws (odlowA, e Fig G,

Pamnis et of Mandiwm Alsvamte
Housing Bore Toind Indicyionr Resling
Up to 14% i { 362 mmn) 0 006 (0,15 mm}

Latg a0 200% In (3062 19 511 mym} D008 b i,20 mm
20% 1o 28K (511 to £48 mm} 0010 k(0285 om}
5% 13 31 in (R4R W0 TET mm) 9000 2 An 00 i)

& ny adjutimenis wheh may be mecemnry 10 bring Lhe
thywheel housing to withim the bnoes spactbed, ot
ke carmred gui on L howting and ek on e cylioder
black Tarca.

Il tht bede concentrlony nesds adpestyient, Lhe
dowels mas be rerooved and b NECCHRTY Adjust-
menty made, the dowel koles in the Mywhes] houding
andfor  cplnder binck Teamdd dnding, and mew
owarxine dooals Flked.

Tighten secarng selaceews to 2 Lonque o F2=36 [ It
{4550 kyf m}
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Section H
TIMING

Beéiduer tliming pears arg f4ed onothe 4,134 cnglng, il
o wendily thil [Lhalogy will slter unlem dha gears are
relitled i ibe wrong poelbon durng 2e overhanl

The remmoval of ke cylindsr haad G dol sERse; e
timing of W sngme.

Toniowg Murks

When the  englne o assensbled I I Fad oy, DIl
marks are stasnped on the pears, a=e Flg, HL IF the
prark art remeaved BB oneodt dkTemalt to ragt ot th
edfiginal timnitg.

Timlag Mo

A timing pin on the (ront Gimung o cover whch
boraiea lnde the Back of the aumkshefl pulley, sec
Fig. F_ | L& & simple methad of Uading T.000. o No,
1 Gy limgeer,

Efore any attempd [k mada 1o tute the sogisd ibe
limimg pim fleeuld Yo retormaed o it orkpleal poalthsn

To Burol i e rigimal Timing,

T i smomsed that the hming pearp have besn remcvet
amd the cyleder bead & abilh 2cured, In order b redit
them 1o their correet poaitlon Lt will he nspsasary o
ciwwrcd 1bw roker akafl bo redease the prese ITom
the camchaft, However, Il {u [mpaast by vésndmboar
thit on the 4,154 eqgipe wme of the 2efBcrews
sacunng the cylloder hived wlic 3zcame Bee racker shaft
brackets, snd secordleghy the followusg proceduee
musk be sdepied-

Draim the criimder Block of soalend.
Fapmove the promdsars,

Beduce the presmure on the erlinder head by abcken-
g the dolktrews by 1 113 Mo to orpdd distordon.,

g H1
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Timing H2

H2

Remove the rocrer shall.

Tuwrn the crank$hall wntil Mo, 1 pittan sat T.TC  on
romperetsinh slenke At This polnl the Keyway in 1he
crankshal? spige® vl be uppermon.

Fil dhe camshall gem: D ids spagel, Deallieg On nhe
key und mecure wats acnavtew spd labowasher.

Far Use Tl pump gear (o the Tue] pump or Judl Lo
drive hub and secucd walh S SRS

Replace the sber g=ae ao tal e apprcprials dming
mdnke align W4 follews, The double 4oty on the idbet
ear to match with the Sngls dor o the crankshatt
geae, and the slogle dots on 'he iy peat o allgn
with 1he douhlke doit on bavh che camshall and eel
pump pracs, e Fig. [EL.

Secups the idber pear in ponieen with the mo lock
nuts and retdineg Hare,

For wacklaah adjusiuwemt  (Mrdravlcgdly poverned
pumpa only ] reler 1o page F7.

Replace 1he rocker dhalt. petorque the oylinder head,
s2¢ Paps B, reglace che atomaters and refull the
cylind=t hipck wilh cowlaal

Chacking Vobhee Timing

Twan dbe engane wall Mo, 4 cylinded valvas s in the
‘wverlapt proation, thal ia Uk period bedwezn the
clasiog ol the eakaum walve and fhe opening of the
okt valve. AL the poini el Ma. | mber valve ip
clearenee b 3,040 in (1.0F mm ). Turn the engine in
Ihe neeenal diracted of folalion entd [be Clekfance &
JUEL W4KED Wp 10 dhis pasiliun Ros, | amd 4 peton
skoukd be al T.0C., il e btipaeng ha beén wed
gioteecily  Thia van he checked by whmg the timing
pin o MNywheel matkings. A tobemnce of 24
[ By wheslh deprees o permctibbe.

Chould Lhe falig ke imecrrect tVhen the #tred wlld
prrbrhby he dus 40 Lthe trabg $eara being imcarmently
aligried.

Whet the ing has been =4 do nol furget 10 M-XI
Siv, 1 lnled wlve tp the camect figuré which o 0012
n 0,30 mm) cold, snd ceturs the timing pin e oo
origmal  pontsen befort  abismpting e tuen the

E Mg,

Fusl Pumnp Timing Muxks

wilh mechencatty govermed pumps, 1he sorlbed lme
oL the pump medhoag Meage shookl akign with Lk
scrbeed line oo Ve mal of e meusting plits o U
Litning ¢n==, sex Flg. HA



https://www.boat-manuals.com/

Wiih bydrawllally govemed pumps, the soribad tine
on ifve pump mounlleg Mange Showld 20igm wilk e
eribed loe on the mounling famge of the fuel pump
wdapnar, s+ Fig. 113,

Ta pialn accem (2 Vthe fuel pump reor markings, o
is necessary to remove the fuel vétum sdapior olale
tot hydrauwllcally goveried pudnps, oF e inspeclecm
cower o e ede of Lhe body af mechanically
Fovermed pumpec

M ahould be remembered that Lo galn aeciss 1 e
Impernal ting marks, the manufacivrera’ sexls wil
have o b€ heoken. These wals shoukd there{ome be
remaved only by aulhwiped pertonoel who mast
teptal when the adaptor plate or enver o replaced,
othermlos (he geatantee may become void,

e the Fuel P rador, inside dhe fpe? Fump. ere a
diLanti bty ufgm:nspme:.em:ﬁ ot bearing an Individwil
letder, A timing ceclip is alae positkorad losda the
pump body which his to b se1 a0 that when the
appropriate scribed fine on the fgd pump rolor albgns
with the wguared end of Hee clrchp, o denotes
coamamenge mend of injcn:li-:m {sLati; timing] ree Fig,
H.A.

To set e dloog curclip, it 1§ neoseay 10 Terns The
pemp fram 4k sngine amd Ba the position of L
olrelip hfl:umnntlng Ma- | cylinder oudlet comecrsom
marked “w' o Lhe pumip 16 an :l.!nmmer iesier and
pump up o 3 atm (31 keflem?2 or 440 Ibfhnd
Turn the pusip by bend in the woomal direction of
ralzdion untd in “locka wp”. The aquared end of Lhe
ricelip ahawdd now be adjmted 5o ihal il allgns with
thet approps lade [eli=e o 1he pump Tolor.

Checking Foed fump Tining
{hiechanically govéracd)

Ensurs pump bimieg cledip iz sorrecdy pontwoned 15
prevoudy described.

Ensure thal dbe senbed Lmes on dlee fwel pump
maonimg Tamge amd ado ptor plate align.

TPositlon Mo_ [ piston 3t TLDOC, on the compreesloa
Hyake. The ¢xn b= gblzimed by tuming 1he engine
il Fo. 4 gylioder valves are ocking and the 1imiog
pin enpagos n e palley, Scew timing pin back ino
timing coas.

Remove the collets and valve apriags feomm oms of the
walven on Mo, | cplinder aned slbaw the vafee 10 resl on
the cyoiwi ok the piroa.

With a cleck pauge /1 zero and in condacd with the
clem Of the vabve 123ling on mhe peton crown ses Fig.
H.A, wrmn the engire AGAINST the normal direction
<f retatiao until the valvye bas noved approximate |y
O 160 wm (3BT ) down the cklibdar Bar. Then
[wm the engine back agaun o the neorenal dorecilon of
totardan dte take up the ‘tIITllnf gear backlaahd wntd
e Clacks Indecales l.l 172 In 3.t T mm) BT.DLC. This
i5 equiraknt w 15" angulir movement of the fiys
whea! B.T.DC. and represenis che shalp podnd of
Imjecticn

IFhe kbigr “C' oh the Tuel pomp rdor shogld new
wkigm with the @raghe zoge of rhe gjrclip

Any discrepancy can ba correcied by slackening Lhe
fuel purmp &curing ewls ind luming the pomp body
um Il thw reack on the cobor @ in line with L cleclip.

When the timing @ cormecl tum (he empime iy the
normal deeecthan of relauen wpdl Ho, 1 pgtom B ot
T.DuC, then refit the cprings and colleds b Lhe walys.
R2-Nt the Feel pump inepection plate aed reseal,
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:

®

Cheoiting Fuel Fung Thindig
{Hydraullcally gavernad)

Ensuia pusp nirming cleelys 15 correcely posliironed az
prevuedy descrlbed,

Edbure 1har the wordbed Loeg b tbe el pamp
mounting flangs and sdaptor end plate align,

Poelikon o, 1 peben &l .00, on the compressan
mtroke, Thic can be ohimined by luming the TN
unll Mo, 4 cylindes valves aow rocklng and dhe thoung
pin angapes In the polley, Sensw timimg pin badk mia
Liming ride,

Remeave the collats and wahe springs from omett of the
valvem an ko, | cylindst and allow (ke volvee 10 real on
the crown of the piaton,

Wil & chock gaupe Al 270 and o contacl wilk il
slem af the velvr roding on the peton rows, sae Fig
H.4, tuth The #npune ACAIMNET the nomal ddection
of caraticsh whitel the vilys b moved approximately
0230 m (554 mmd dewn e cylnder bore. Then
Cwr L englne back agaen in the normal direcliom (19
ke wp the linpng gzar bucklash)y umlil the chdh
gruge indicobet 0004 (521 mmd BT D, The
equivalent to 23° angular meovement of cthe Myedue]
BT.DNC. and represemis ihe stalls polnl of imprction,

‘1The Wwtler “A'' an Lthe fuel pemp melec Eoald bow
aigh wlth the sirmeght cdge of the circlip, aee Fig IS,

Any discrepanty oin be correcied by elackenlng thes
thras cbsopewa ssourmg the fuel pump gear, dad
mewng the Totor the wpprovimete amuund, OF ved
tht [ael pump body and remark the pump body
fange.

When the diming b correct tam the enping in [
nma] directon of motaticn whtd Mo, 1 petos 16 a1
T.P.LC, thed reil thd apringt dbd <ollets 1o 1he vabe,
Ra-fin fhe il pomp Inspectinn place ond re-teal.
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Lubricating Syziom J1

Section J
LUBRICATING SYSTEM

The lubireation of the engine iy by Tull pressurd faed
frend & ooz iype oll punap diiven by spial gears
From ihe civahitt. The gil I dellvered via o full flow
fier 1o the main ook galbery Trom which ol s Ted by
dollings thygh the maun beardeg howsing to each of
the i maln bearingd, & Feed I caken off Lhe d Hling
10 No. | main bearing o Iubicate (e sdier peat hob
ind tiing pracs Criflungs b che coankahefl datrbule
oil et Fowr big emd jourmaly, {rom which oil splosh
B trown op e hubricale he oylinder bores sod spall
ende. The four camabalt joursali wre Jubricsied
dimclly By obweys frpm Mod. 1, 2, 4, and 5 &ank-

dhalt main besrngs Ao =il control fend B el
porated in No, | cemahef poursal tram which so
CEway 1AKed lubricant at g reduced pressune b Lige
racker ahalt,

The ol pump s provided with o premues soliel vife
whisti Emily th: macimun prachr. whibt e oM
Nver iocorporaies a Sypan valve which prevesbs the
engane beung slatved of ail shoubd the Tliter altsoan
tetome hlncked
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Lubcicaling System 12

LUBRICATENG OFL SYSTEM DATA AND PUMP NIMENSIONS

Lubricaling Gil Poenurr

Sump Capacilly
Lo pesturl Pl tican

Labricating 0il Fap

Type
Humber 9 Lobe: — (nrer Balgr
Number af Laber  Outer Rador
hiethndd of [irive

Bore in Cylinder Bbeck, for LubTicating

il Fump
Tupbarde Dlamerer of Lobeleatimg S0 Pusip Body
Cleamane= Fut »f Fumpoin Rors

Lubiecaning 13 Furp Clegance

Inner Boar 1o CrglH RO

Cuter Betor 4 Fump Body

Roarae End Flosd

Fump Body Bare (or Lerive 5hall
Dulande Pianeeler of Sluls
Runring Clearance of Shalt in Bare

Lubibeaiing $ol Pump Deive Gear

Inside Dlameter of Goear [fore
Contxide Friameetear of Lrive Shali
Inlerlensace (w of Ckarom Shali
Dirive Giedr Backhlash

Lubricaiing Od Fump BeHef Vahbe

Type

Fressurs Selting

Relial Valwr Hore

Chakside Chamee tet of Flongsr
Cl=arancz of Plurges in Dore
Lewgin of Fhnger

Coprzid e Diemeter of Spning
Spricg, Free Lengih

Sprurg, #0ldd Length

Lubukeafing Od Filier

Twpe

ElmEnt

By-pracs Valye Sellng
Type of Yolve

0060 bITin 2, L74,2 kglfem®)
i maximum '&|‘|EE{| anill Harmal
opcraclng eperarure

Yaries acconding to applicaion
Either sede ol sagine

Karor

Feur

Fiye

Rpirak [3ear 4 rvem Trom
"amskall

L3P50L 376 im | 34,920 34 %5 nemd
P A%, 3%ds in {34.90/34 9| mm}
M W0 Ok in 40,010 95 mm)

1 W2 0 i [0 050,15 mm}
QLA 0000 (0, 139025
QU000 5 in 400013 mm)
Boelsuerd m i3 A7 15 590 nimo|
062300235 in (15031 344 mun)
Fr. k8 2000 TIEWE T 4 €1 MY O o}

042850197 in e 12 A1/1 Y461 onm)
mAH A3 [l 126650167 mmi
00k | 350 D] on 40003005 mim)
DOESDDIN I 1U.3,-=.3|.|1],13 Wi

Spr'rrq-l_.nndg.d Flaunger -
364 thEiam- 0 2830 10 kg fem =)

0 Sa0ED Y] indgld 24! (4,25 mm)
W ESSS0 I5TS i o L4 D8 14 21 annieh
Oo ek JEHAG | 4 £1 50200 O )
mPEITE in (1D 54 mm]
2,380 05 a0 (4 257 [0 )

| 5624 In§ 3% 4% mm)

WL 3% fmm}

Full Flow

Faper

(rpens beoween 8-12 Tbifio® (0,56/0 84 kil ey
Spring:doaded hall



https://www.boat-manuals.com/

Remoral of OF Suiing

Qu some apphcaticn: il will be Boand that the sump
chittial b cemoved wnbess e engwee W oilher
supparledl, or repovid from tae chasmie, becoore the
Enginie Tetarers are wecm rad o Ehe aldes of the comp.

To Refll tue O Suurp

Frior o refilting the somg new cranbcogee 0 Aamp

jolni and pew Qiodl aod rest cotk jeints mus be
finded.

Tl the new cork ateipe dry inie Lty grooves fosmed
by the fiming cece angd onuer sb the Troal end and by
it rear maln beafing cap aod oew emhln cad seal
BitnSlhg 4t fhe tedr énd, prevsieg the atrips fomly nic
Place, making sufe tbal [he buat ewds oF the codk
srips fl poto the sump jganty. A1 e puamls, spphy
man-hafdening pelnling compoond &0 make an eflec-
[avd 3l

(Hier e aump 10 01 location, flv khe retaming

sebrcrews und null aed Eghten cthem o 2 torqus of
12 L5 TeEELql & 207 kgf m)

Do sowee apphbcalions, the domp b fastannd Lo e
back of the fiywhes]l howsieg by Four setscrewy_ [m
this cuse, apply [inal lorgues [0 e Slburtwy O,
te avoll poslbl: mbalgnmen: of €he Mywhes
bairhng.

e supnp & Deig Otted prier fo iment of the.

firwrivet| bvousing, Apply » airakght sdge 407058 rhe PeRr
frces of the cylnder black and sump before
teghtening.

To Bamore the 0 Pomp

Dirains 1hbee 0l ang remaee cump,

Remore the two satzorews sacuning dhee obl delivery
prlpe Mg 12 e cybmder block,

Rolesrn dbe lockdng nun and anerow the ol pump
locating 1crewr, see Fig 3.6 Mo, |, which ol relesce
the o8 pitp-

To Daviacde e Ol Pasip aod Beliel Yalve

Remore che delivery and cuction pips.

Flg. 12, ietfraied the narln type guclon faps and
araineer and Pig. 4, e curment vemion.

Kemeve theend Sover

The mbal walye plingar and gpring can Bow be
ramovrd from the hoosing, e Flg, 14, Mo, |

Lubricating Systenm 13
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Lubyriamling Sysitem M

Femove the ouler palgr, mokimg that ther: b &
chatafar at ane eodl.

Thet pear an pow be romaved orng & switshbe pualler,

Withdrrw the phaft complets with inner mdor from
the pump body

Exawcmation sral ReAgerbly of Od Fukp ol
Edlie] Yalve

Refll tha chaft and bnter pobed wiic e pump
hpuzing, Todbewed by the culer rdor, ensuning that
Lbe Jacn which s e chamlbred sdipe tmlers e
pump body fret

The Following d mendiomdl cheéckd can e b dnamied
ok, 3o Fage | 2.

Clearance betwesn the inner and onter ratar, S2e Fig.
1%,

LUMacathd baUw'osn [AE el RoEOP A0d pOmp body

Emd flaat af rators. Ser Fig. J&.

The lubricallng oll pamp dearamess given on fage 1.3,
ate mpplicable 19 3 mew pumip, 11 wEac ik ekeabad
zMlecling Lhe pumip pmciordldnec:, & hoplcegwnt
aswmbly monl be Eibted ar mdividaal parts & ol
wemilablke.

U Pross sl all pump dilve gear ot che sha fr wacl It Ls
hard up against shonlder,

Beplice 1w aeliel vales 2pring and phunger Intg el
Hcaln,

Befn e end cowsr. delivery and swclion plpss,
UHAR Tew p3ints an lhe pipe Mbnpes

To Refit the Ol Praoeg

Fit the Bubricating oil pump In poeltion, amd ocsie
with the =ruring screw, Lock Lhs acrew wilh the
lock-nur. Uslog 1 new [olin, mecuns the delivery pipe
fsnge ¢ the oplinder hbnck,

O spome applicaiions, 1 Aump slreiner is brackedsd on
100 DD < foet s Baarlng. houakng.

Refit the sump, 3ee Page 1.0, ad refill with fee
corect grade of oul, see Anpended.

When restastlag (he chging, wllow fod (e olf PP
aml pipss Lo pime with ol telore spesding 1he
angine revoeludione, or sltermaliively meotar for 10
secondd wilh Hee foel paeig shut aff.

| I I_ e T T
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il FiMars

Thera ate Lorsr Lypes of pil Mter wed. Eatllon engines
had 5 removabls bowd aod e=parte glemend whilkl
Clrrent engmes haove a apinoan libar which conades of
4 conister which % 1 combined caalog and dement,

X Fikst — To Romowe and Repleor the Fibier
El:wini

Cimsemew the pelscaew ak The Bollom of U Nilller Baw]
ant rairove. Ser Fig 1.7,

Keptuve the filier slomend usng aew seale provided
an]'ﬂ tighten salscrews tooa e qlee of 1OBFIR {14 kgl
i)

Te Poetew Sprin-om Trpe O4F Filier Camisbor

Urgcrew Gnlster itom Tier heal  San Fig 1B
Drocurdd old ssnister

Cheart Filter hear

Usang clean eogane odl, liberally ol 1op seal oF replace:
menik canesisr,

Fill new caniscer wich dosn lubacating il wlovdag
wene for che all do Fver theaoah dhe dement. Scoew
the replicement canister onic fUter yntl s3] gt
wcher head and then tighten by hand aa par the
lnatiuetlons giren oo the canisler. Whena o ol i
srallabe dghten o 15 1bF (207 kpf ml

Eun snglne and check fof leaks

il Fllter Hendcaatg

The headcesting is recursd by fowr setacrews and
apiing

By-pats: Valve

A speing koaded ball ?-pe by-pa s mile s incocponated
in \he hapd castng af 1k ubrscaling a Cfier with s
dirferentinl upfmi:r,g pressare of B 12 Ibfjin {056
—0.84 kglfem ).

Lubricaling System J 5
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Cooling Syvtem K1

Section K
COOLING SYSTEM

A centrilogh] 1ype water pomp. moonbed on the froar
of tha segiue und belt dpven from the cankddt,
defivety coolant directly into & peilery cact o U
s¥limder Wock, Coplant In debvered 1o b Cylladder
brad through jeid 16 ibe vahe brdge and finkingt ar=a
in 1he combustion chamnbar unsaria,

-

COOLING SYSTEM DATA AND WATER MUME DIMENSIONS

Trpe

Emganec waler capacy — Liect radiator

Water Pamp

Typé
utvds Daninsder af Shan for Pulley Hyh

Inrids Diameter of Fubey Huk Bogs
Inlerference ot of Polley Hub on Shaift

Jaslde Diawwrier of Wler Famp Prlly Amcmbiy
Outabde Dimmatar of Hob foo Pedbay Arsambly
Sire and Clenrance (W of Fully ro Hub

Water Fumnp [npelkr Bor

Cubsbde Dunmaler of Shaft for | mypedbar
TratesFeremie: fit of Impeller am Sheafl

Dinpelkx to Fump Body Runming Clesmnce
Walser Pumrp Sl dipe

Coooter Face

Type

Cpening Tompemturs

Fully Opes

“Trawd st Fally Open Tempawatocs

Thepmabaticalhr-conbealled, walepr-£ooind
coeolaied by cendrifegml byps waler pomp.
11 Tmperisd pintr {63 Litres, 6.6 115,
LT LT LT

Catitralugal

QTRTE0TRTE In €19 20720001 mmd
O, TEARG TEST i (12 04719 26 b
QU A0 T i (0 HODATT mun)
LELY T 616 in (ST 0% o
1EIIFL.GIY im H'[I,!ﬂfﬂlﬂ',ﬂ Ty
G000 S i AL0N0 LT M)
0490 49T in §1'2,62)17 44 mm)
0408 400 i (12 BH12 5T ami
00005 02 i (000 2D 050 mm)
Q01 N0 F by QIS0 T6 mm)
Synthalic Robbeer - Carbon Toosd
Ralathrg Cornmbe

Wax

175 — 1BI°F (195" — 83 5°C)
J08"F (91 57°C)

DG (37T mm)
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Cooling Systeon K2

Fan Bt — 1o Achjwent

Adjust by Mral slackening thy rneralor adjusling
bioar sengerew, dhe lever to the gonorter suppont
brackel and to avpport Bracket holks.

Mo the panerator 5o hat dhe teasion & sudh thal
wllout wndue preesore, the thum® appllied muk-war
o the lengex wosopparted length al beln, cam
depres it opproximately Jn. 118 mml, ree Fig, ¥ 1.

Tighien e generalor adpoling kver sefscrew and T
the renaben s soll correst, Vighlen U remaieber of
mrounding holes.

When 2 new bell s Filied, it @ advisable to mecheck
Llye terdecn aller 4 chord period of running. This 3 toe

wiow for bedding=in amd inidial sieench which w
copuman 1o new Belis.

To Remave the Water Pamp

Remrave the (an bold.

Remove the four setarews and tabwashers sacuring
the [an and puliey and remove hoth componénts.

Oon sonee appdicaliona a didaeve piece i fifred
ol weeen the Fan and pulky,

Remore the waret nlet prpe which @ fanged $o (b
water purp by [w serserews am tprmg washers.

Distonnes | e Water Pomg By Fres Hoee

Unserew {Tee tetberat' and 3pring wazhers s2ouring the
waler puip and remare, 3 Fig, k-3,

Ta DEmantle 1h+ Wailer Pump 52¢ Fig K4 and K5
Radoye (e hab relpining corebp.
Romove the pulley hab by means of o sudlabde puller.

Pregs shalt complebe with scals and impeller oul of
the Impefler end of beay,

Romor [he beerng recalnimg circhp from U hub
end of (he pomp body, tee Flgs. K4 asd K5 Mo, |,
and with a emandrel, presa the two shalt basrings and
disrance plece out throwgh the fooel of lhe pump
DY,

Thy impaller can now be remoeed (oam the hafl
ung b Skl pulber,
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Fémove real and counter (e from ohalt.

On dome applications, the waler pump Wy m in teo
parta. The eplittkig aparl of thes two bk will
ekt the shult complets with impalbar bo be pressed
oal of the punp body,

To Ne-amemble the Weter Pusip, See Fig K5

Frtia the braringy and didasnce peece onlo 1he shailt
and pack kat 1o two thirds of tha ppace Balmesn | he
basringa, with high meMing podni joes .

Press the shaili tutiplelé with bearings mio The front
ol the pump dody end locite Witk Lhe bearmg reoin
lrg curcllp. Suppotting the shals i b inpelbr #od,
preas the pulley bub onlo the amali, and & 1he
rtaining Arclp. The mechandcal =41 cdn mow be
Elited ovar the impeler end of the abafl with e
carbon fae cotwards, KSAOE nio 1 recwa withm
tha pump body,

The scal @ foltowed by Lhe Stramic crumberfsce, with
the corambe face 1o the carbon face of the el oo
Frey K. amd K3 Mo. T

Preti ths Linpellir cmtc the shaft wntll & clearance of
QO5-00030 i (0,35 —0. T inin] id obidned beipten
the tapslber bpdes amid 1he pomp bady.

When repsemblng 2 weler pump of the orpe dim-
ralad o Fig, KA, the impelier shoedd be pressed
onte the dhaft until & cleacince of B3900D41Y i
(29 104% mm is obeined from the from Fage of
the impeller Lo Lhe jola1 Face of ihe wiler pump body
—5ee Fig. K4

Unabtig 3 vew joimL, fastsn the reor holf of the pumg
teody o 1he Front hall

A runniag chaarancs o0 RS e 40,100, 14 mm
beiween the Impsller Hadea aod puanip by vy

mxisl.

To Refit the Waler Panip
Unang 1 new joint end samurng tbhet The jaint Tects oo
chan, rhit 1he WEGET PUMp, SECUTIRE WtH MLECHERL

and wprg weshers to o lorgue of 12— 15 bl i
{12 T gl m).

Reconmert the by-pas hoas,

Foeflt the water wnlsl plpe to the walar puinp body,
wing = new fodsd, and Gghlen the oo 10 &
terque of 5213 10K K (1 66— 2 07 kgd m).

Kool the puliay aned Ean, fecunig with four ssticrews
amll rabowasbeers, nighueolng (o a tovgues of 17—21 b0
fl(207-219 kgl m).

FooliL thu fan bebt, se2 Page K.2.

T Ramiovd s Thameosinl

BEomwrt two seiMTews weouning e (Op waier
ompectiod,

Bameve Wed thenmmrint, 300 PLE, K6,
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Conling System k4
Tu Test ihe Themortal

Imererse the thermostar in water and heet, checking
the tempemtare of the waler.

I7 1he Thermpsial o na ppen withim the requnred

tewipralury vengt, W= Fage KoL, (il 8 replavsncnl,
It -quse nen pdjuct mend is posible

To Replace dhe Themmeiat

A mew |oial shoald be Faibed bebasan fhe Fharmoaat
housaog add the water oathet conmectiom, Om refiling
with colamt, check For Teaks,
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Fuel Sysiem L1
= L
Section L
A& difiribotod type (el mjseilon pumnp Bt mited of the o lender hloek and s drimen BY ah 8CCERLIK: O
borrentally at the rear of the timing casc on the belt the camabaflf. The arcnisers exe posliiored rerically
hand sidé &f the cyHoder Bloek | and L& doves by the on tha Fuel pomp zide oF the oy lowder hesd . wnd
Iudl punap pear slhsated 0 D timing case. contain pimlle Lype ot ZksS.
The furl Lt purep # nitbcbed on the igghl hand abie
FUEL S¥STEM DATA
Apprivat Fuel 08 Specificatons
United Kingdom B5_1859; 1467 Chas Al or A2
Unlied 3tatea VY _F-Elm iarades DF- A, DF -1 ot OF -1
AL TMJETH-G6T fdos. 1—13 or 2=0»
Frindge LA, sl Gaa U or Puel Doamct g
Inedin [5: 1da0y LTraE fimdn Specal o1 Grade &
LFArMAnY Bl =5 | b 14 IBET - - - o
[taky CLINA —Gas Ol NE-
G001 (1057 - - - -
sweden SLE_ 15 54 30 | 136%) - - - -
Switzeriand Federal Milltery & pec.

CIA0_ 335 406 (PO6S) - - - =

Fuel vils avaidlabke in Tenltores ciber thon those listed above which are Lo an equivalent spegificalion mey be wasd.

Pul Lift Pary
Tywe AC-DELCD, Secies FH.
bMachad &F Drln: Bcotouts s Caribeall
Sorlng Colonr {0y Hlwe: .
Detivery Frestume 5 — B Myin® (0,35 — 056 kgffem™ }
Fused Fibaat
Elwwit [yph Paper
Walve type Ball check vabe
Fusl Tnjection Pump
Munulaciurer CAY,
Type YA
Famp Rolation Clockwiza wigwad fiowm divs emd
Tiedng ketler, hyvdraublcally
govarned pump ‘A
Tifeng betler, pechandcally
gormed pump Cr
M, L Cylimer Quther, boib by ped L
Siwti: Tandng
B.T.D.C. Faten [nmplaucomes
Hydrandically govemmed rk 0205 in (5,21 )

Mechanically geveroad 15 0125 ia (317 remd
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Fuel Sysiem L2

ATomden

Blanulac) urer
Aamiser Body
AlooHyr Huzzke
Working Previums

Salllog Pressyre
Indendlficanion Lol Lan et

o ovtant Note

The t1ype of fuel pump and atomizers Tlded fo the 4 154 engine may vory accardlog G0 applicallon and rallng
Reltrance showld (herelers be made 1o Lhe appopsiate Fame Literarure f0 enmre corredt repleement sre Jilied

I My

Starting Akl

Mamuledturer
Tyepe
Voltege

Maximuam Cument Comumption

Full Flaw Bale

Hright of rereruglr ahore

AgriculLioral Aulrumline

CAY CAaY

BHBESS0G6 147 BEEISSDE T

BIA | 250651 20 2 RO 45D 3dE ]

135 gl § 3% hgljemi 1% afn o L30 gl o
v 1EG “‘.'IF.llil'li} or 1930 ||:-F.|'!iﬂ£}

1500 atm § 135 kgijome

or 2200 [bFin<)
Bw

CAV.

Thermastart — Tepe 357

1X vall

129 ampaat L1_5 wolte
4.3 = 49 cm?fmin at M0°F

(250

I50am (|55 I:gI}:mi
or XM IEFfins)
il

Thermoalar

4.5 = MO m {11 4 - 154 =mi

Fue! Filiet — to Kemove smd Raplace (he Filier
Elrmment

Unkcrew the fbter bowl szcurng setvcrew bocabed b
the cotilon of the beadaading. Lowwes L Filler how't
cheat, e Fig, L1, and dicand (e old slememt
tegethar witm Ehe Twal codldined in Phe Beewl
Thorcughly elean ihe bowl v 2 silabk clesning
fludd. [0 pal e Gastbine (Peirclk.

Replacs the ssiling rings.

Flace the new chement n (e flier owl amd panially
Gill widb tlean Fusl adl. O wp | b assambly squarely
#0 Thal the top mm of dhe slement locates centrally
pErinzl the $ealing ring in (T fleer headeeting,

Hald in ihis poution whds the securieg sclscmw s
kocalel and acrewss] Bicame.

Frime the Tuel s¥Eiem 0 Seunlisd on Pags LT,

Foel Lilt Pup

The lift pomp is fitted with o diephrsm, two non-
Tetum valved which are ofposlte in aparallom and a
Bhue eodbowrsd dlaphragm rafues spring. Deflection of
i dumphragm E by means of an opomlisg ame
noluated by @n stcdniric of the canehafl, A hand
prmer & flibed to cparate tha pump when the sngine
Ia nod running.
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Tostimp e LilN Fuwings Fived 1o the Engine
DHzconneot the aptlct fod pipe.

Rodate the englne, or opemfe dve band proomisg fever.
A spunl of foel sheeld emoie Fegr bhe opllen pert
ONcE ey teo enpne rvolodions, of ey et Pl
hard primbng kever |5 deprased,

MNOTE: IT the hand Javer canmd ba deprosssd_ ratate
the englne sne complee teaslution in order oo Ly
the ecceruric on Hie camakalt from Ik sacdmum Lt

To Retnewe ikt Lift Panip

[necooneat the fosl plps, from the Inle amd octiet
pozis.

Remore the w0 nute and wpring werlsrs which
scors Lhe piifop b0 khe cinder bhock, e wit ke
the pump, 5o Flg. L1

To Disranik die Lift Fump

Balord diipuapllng, maks & fik gyl adfafk the Lwa
Mangss Tor bocalben purposes whes (e pump = being
remuse mbled, Keowwd e sz covir diewd and
mpuatt b twe siale parte, then romowe dhe di-
phragm axmbhyy from the wer kolf by oming the
diaphregm thrnugh 90 in sither dire clioa.

The wabret et “slaked«in”, sod cun b prised oumt by
Lting & Mtewdnver or alber adiabls toal Clan Db
cating#0 that neer vehoe can be cormectly sented. Frew
yEfves [Rbe percdibon paing & sullabie oy Stake L
cazting wroond ihe vahee il placea.

Tha rockar arm pim £ap be resnred by teconsg Lha
ToEEer ST i & vice, i Lappkng ihe face of the bodr
with & ol padber wnld) che retaiiecs s dodped,
T rockir, pln, kevar and tetre Epiing can now be
examined for wenr,

To Re-sswembls the Lift Parip

Pt tbe rocker anw aadiebly nio Dt bl iveo nalt of
dhes Uit pump. FlE the cocker arm relarn spring
Thking qume that i szaks properdy,

Tap new relnineTy Into the grooves bn the casting, aod
WAL vor e open endd of the grosoes.

Plere the disphragm sax=mbhr cwec the spring, with
thee pell od dowmwards, iccatheg Lhe top of the
spring In the dlaphregm protecior weber. Fodtion
thet rond 30 [ 1l nOocied bisds ocared intg Ehe
recker arm Wak, Prem dowpwards onghe dlaphmgm
miembly o that the tedehes an the pul ood 10igh
wilk the rocker arm link and twist it through %07 in
cither dir=ctis, e actlon wWill engage sid rocuin the
pull rodd 1o Khe fork of Hae Unk.
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Foel System 14

Whin re-axemblng the (w0 pump kalves, piah i
rocker ati Vowesds the pump oatil the diaphragio b
iere] wivh the body Nangss. The cowt stembly cn

mow ba placed i poidion. with dw fily ks
algnied. Mainiaining the presturs on the rocker ymm,

M the seanng achawd atwd wishen and tghisn
wvenly.

T Rafit e Fued Lift Puing

Essure Hhat the pump flange amd cylndar block
Pul dAncumling [son ix chean, and wopg 1 mow [olan,
enteT Hhet pump opetrabibig kever Inls the apetiure in
the Blodk, Fit 1he pump onte o mountlng <indd and
aecure wlih Buls and 3pridg washers.

Fusl Imjpection Pusp

IMPORTANT Cnkss proper tert equipment and
tramsd  tecfneckne e avpidable, efimEtmEnt oF
mamteqnee o Ahe fued puwp dboeld ma bo
AMtemnped.

To Rermove the Fusd Funp Hrdrwlically poremmed

Duacopnact the stop snd theabik aonirole B the
ftl pump snd remove the reinmr spring.

Femave the high apd low presure fuel plpes from ke
Fis| pUEL, and Blank oI all pares.

Ramcwve The el pomnp secuting pute and pladn and
spring waakera and wilbdeaw the fwel pump, 5o Fig,
L1

T Eemave the Fael Pumg Machahloally goontrmed

Doconnec! the sop wed thisbik conitoly from e
Tael pump and remea e Febem aprngs.

Earwtvs the high and |ow pramucs futl pipes fom the
el pump and blank off sl porta.

Remowve the epection cower from ihe timing s

fronl rower, and remore e chree sboews amd
dpring willdot mmouring the foed pamp goor to the
pumg, Lzklag care Jhie they do nol drop oo the
timing oHe,

Remove 1y fual pumyp tecasting ks aid pladn o
apring maghers o withd raew thes Toel paeip,
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The fusl pump gear will remainin mesh with the b e
gear, amd will only dtop agpaknat W Insde of e
Hming cace approndesately L8 in (3,17 mm),

Frecadiion wusl & MAKen thet the sngee & ool
bwcwred wiulvl the fwel pump goar i wolatidand.

To Refil the Fud Injeetion Pamp Hypdraubicallty
Fovermal

Fil » new fue]l pump moonbog Smgs jerint. aed of far
o the punp snduring dhat the mester ypline om M
theit i comecily powitionsd & Enpage with The
Fermile i Line withis che. fned pump detoe o,

Wiwn the pplis o3 in comed aSgnment (he pump
oan be kecated an 19 the rounthng studs on the
sdapter doualng ustit the moonting Aenges mest, and
the panin widprs folbowed by 1w fpring wesherr
omd pavuihig WAGE A b (Wied,

Before tlghteming, olign the timing mades serfbed on
the monnting flanges, =aa Fig. LA

Retll ¢ hegh anad low pressace Fudl pipas, the congrol
palbbes nnd springgr, Full pomp Wmisg con be ceckad
W daldibed on PageH 4,

Fege the Duiel ayatem 55 described om Fage L7

To Refic the Fod Bbjecdon Pump Mechinicallr
powmed

Frt o pew [us] phmp neonnthng fungs pint, asd of fter
up the pump, FBnilng it W@ e mounting steds oo 1he
wdipior plate, A lgn the dowel locatish an the end of
the pomp drive whalc with the dowel on the pamp
gear, By nianupukation of the gear and epguning thai d
ISTRAINY i mesh with the siler goar, refrl (he e
mhamews anl spiing waxers, and tgghieo bo 2 loague
ol 1421 bl I {2 07 -2 3 kgl ml.

Refit thet pisie wod spnng washers and nubd b the
putap meontng stods, Belore Lghtening, allgn e
iming marks om oo pumnp oowilng Nange ad the
beeck of Lhe adapior plats, ¢ Flg. H.1,

Eafit the high #d ow pretare fusd plrsa, the
rorire] cubilet sivd cpringa.

Fiwl pump Hming cam b chocked & delaiked on Page
H.%L

Prome the fosl pomp st o decribed on Page LT

Fuel Iyptem LF
Maxinum Specd Seiling

The mexioum qeed somew # el and saabsd by tha
manulzciurer and musd b boalierod o Eny way
wnbim Taviosy duthetily L fusl oblaised. 4 oy sdjust-
menia hcoak] ha armed oot by saparlencsd Pesl
pymp technicans. The whawliborbsed cemcwal of anr
sanks oo the pumip may render e quarinies vod .

When a fued pump 3 supplicd o & direck re plocemeal,
the goverinol mdUmum ipesd i et 1o s naniiosl
figure coly, and Minal sdoiliinent most be made alier
the pump 8 filted to Lhe sngea. In order 1o Siablik
Ihe cornect satling which raned acading to appics-
lien, rdernm mud be mede oo e iling oode
symbol, tamped oh the place lsdaned to Lhe pump
bady.

Firt the purpese of setting the manimom speoed stop,
rhe B3 fowr Hgures showm on the [ocl pusp 26iling
eoide Lo e rvaakniann m dowd englne apeed. W Lhe
engiee and run up wntil tht Ggune li resded: (b
maY¥inom Spedd alop showkd then be = oo oy
Figuare,

Al
Cermrnl

When rpkciog atomBers i Lk oylinder kead il =
wpontin] Lhal v new, porreot bype copper wadber H
1itted belweed the aoezle cap and the cviinder hesd,

Troubl: I Sarvicr

Tha Hrst symptoms of floREsr Loyl walty fall
st o o rore oF L Colbow g ki nge:

M Lafurkng

Kuocking o one or more cyvlinders
Enghoe uvarbeba ring

Lo of powrer

Zmaky black exhagn

Intrapsed fued cundmmglicon

Tha particular Muuly atomoer of atoméers may be
determined %) telaacing riwe prpo woa ool on Ech
momistr 1w I, with the eopice munndig ot & Test
“dekovert, I afler tickendhy & plpe wnlom noé the
snghne rerclotions Teman condant, thE JeRolet b
ey atomisar. The complete unit fxookd be with-
dravm from the oplider bead ond reploced by »
Enawn poiad seTviceabbe uml b 1be ot oode Tou
e wpphicatlon,

ROTE: Cife thoold be taken o piévanL 1he Rasd o
facsk [rodm CO WO iaLo cootadt with Niember pray,
Lhi weoriing P will cpune fmal od (6 pesriTslse
1hee akoih.
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M ba s nee

Atcamivers pyouild Be tiken out for sxamissbon wf
regular intecvals. Refes [0 Preveglathe Malnieoance,

Fage & 5.

HO ATTEMEY SHOULD BE MADE TO ADJUST
THE TNHFBCTION PHRESSURE WITHOUT A
FROFER TESTING FUMF ANLD PRESSURE
GAUGE. 1T 13 IMPOSSLELE Tid ADJUAT THE
LETTING OF ATOMISERS WITH AMY DEGREE
OF ACCURACY WITHCUT FROFER EQUIPMENT.

A perfect atomiter, when lested by pumping fead
ihrowgh it v the opsa air giver o ahod “pingmg’t
sound o the Fuel emerges Trom the hadet. Aler the
atoenker het been in mervice for oo time, the
“pinging™ chemgee 10 1 “cracklng” soumd. It & nol
whLl Che stomdtér soamdy “desd™ Vhat its conditlon e
LMDy v @dTect 1l runniog vl s eoplon.

Fuel Pipes

The pipes shoudd be ciean, the olves showd not b=
qﬁl or commpreiasd otharwize lookage will reault,
Enmuire when fithing, that the pape Bts aquarehy at
bidly erlt, apd that the unicn nuls Bk Dot CvEr-
tightensd Whin changing an alomicsr ahvays tetken
Lhe wmicn nois of TEMvE the pipe complter, Heves
baud [he pipe.

Starting Add

The “Thermoutant™ sarling aid, ==« Fig, L .4, 8 come
prsed af a tubulat wive budy cxbrded e 3 bakder
which srewy into the inlet manifold. Tha valve bady
& Furrcunded by & haweey eodl, an extenaion of whkh
formy an ignitor cobl. The alve bady howet g pesdle,
vl whikh lhe siem holds @ ball vadre o polion
agaimel e parkig, The igmitor and of tha wnit b @
perfoomie] shield Fual olf from the msbeovnile enters

bhedugly an sLapiar,

When the umil i O, T DALl vaIve B held (o n chosad

position. When the eotf B energed by wing I
koot ywitch, ¢ Pag, &, or buttom, the vehe
body B healed and 2apameds, opeviing e ball wikhes
4nd permiliing the entry of fuel, The facl b Tapoor-
ised by IThe hesl of rhe valve body wnd when (e
ailch 0 oumed 0 U'heat 3 szan ar soth butlons
ar Sepmvennd, cranking the englns, s 1 drawno islo
it marfold. The wapour i ignited by the coll sxfen-
sWn imd conlinues to bure, heatang tha mlet i,

When the ool B awiicled off by TElAsng e “heat
apd  A1art” Fwikch or bogiton apd the caplee D
rannkng, the cold uly ehtering the inlet manifokd
rapid1r coals the v hody and e vabea closs.
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In the event of difficult cold atertwg check Lhat the
reacrvolr [eedlng fuel o Ike sbmiing ok i Tolly
primed, and thas Puel i reaching the Aainling aid, Tha
«odd Hlart mid eam be funsdlonoly shecicad BY rmoy-
ing the wir cleaner and waiching the Ciartmp wid whils
il ¥ bemg weed

The oiaptng rid & 7 xakd wnik amd 1amoul ba
dlemied [hd. I 1 omdl censen b0 funa lom |t mel be
emewed

A worn valve Wil caupe foel to Jeak inko The Inbet
mamloh cawdng 4 fiseky schauct and caceg e fynl
COnRTRp L.

40154 emplnes are fitbed with #fi¢enl daring
sqmpioent, swd ma reyponalbility cam be aceapded for
Eny damEgE chilenl by sl homeed MArling gids.

Friming the Fum:| Syaitn

The ar musi b venlad Teodn the Toel $'9tem when-
weer any fuel plpes between the (el rank, Twel
imjection e p shd slofisEn hive béem dicconnected

of whes Lk srmem hai been emphicd of fual

ko Aftempr st be made o6 Hart (he engine il
the fwel inlec|lon puemp hat besn filbe] and primed as
pthild dirnapt can be caused to the pump Theeugh
Istk of lubrication,

In the =vent o 3ir entering the Fuel syerem, of will be
RECCESArY 10 "“Dleed™ Lhe whole of the fuel 1y=iem
beiare stanting cam be effected. Fracted at fallows,

Slecken the au vent vawve oo Lop of fhe gorermor
Miricsbrg | Hy'draulic govermon] Fig L&, Ho_ L

Elocken the wend vabee fltesd on (e besd krukiog
*créw of the Tuel injectinn pump 24 Blg Loa, Mo, ¥

Cperate the hand priming lever oee Flg. L5, an the
Lfr pumsp WL Qusl, (s from #ir babblea ness (rom
cach venting pn.

Tighi=d e valves in the ollowing onder.

Head kstking wvew wehl valve Fap, Lo, Mo 1
COYEITET Nausing yemn vdive, Fu, LG, P

Blacken the ynicen nul # (ke fuesl idgeetion pump
inlet, Fig, L %, Mo, 3, and nperate the primdng beyer of
the 1t pump. Redightén thé unioh ouwr when fweel,
Ier Fpom air bubbles, imoes from around O Theeasa,

Thea Tweal Tllien L sli-bhleeding.

Slacker the onlen nwels al the stgmier ende of 40y
twe ol the high presur ppes.

Set the accrlarsior af the fully open position and
epduee et the “sop™ oontrol B In the “run™
position.

Fuel Sysiem LT

)

INJ
(e ]

| —— /.
”llmm;ﬁllllllllil
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Fuel Syitem LE

Turs 1he togne antil Foel, free o ale, e foom
hoth Tuel pipes

Tighken the enlons oo ket b fusl pipes, and the enging
B resd i Tor Srarting.

Faf engnes (tled swith mechanical bepe Moel puosps
gd ol filpers wilh mir yeot welved, ohe Fodlowing

Froced uTE i ne ety

Unacyew by two o1 thees turns, the vent plog on top
af e Puel Jilber cower (ot the reiumn pipe 19 O
Eank b

Slackeh the vpat 4eeew an the hydroubic head lotking
acrew on thee side of the Mepl inpcimon pame body,
Shachen the alr wenl ecrew meer the top of the
EOVEENIT BOMEINE CM AMa bysl iyt h prustip. DIpetane
L pramiing kever of Lhe Tuel L' punip,

When Twel, feee Nom ar bubbbe Buet from tach
vemr pexind, tighten the conmecteona an lhe following
opder: =

Filter head venting aczew.
Head locking sorew an The Ml inpegton purp.
{jovemnor yeht aceew on foel angeiem pump.

Elacken the mipes union mut o Pt (sl Ehpaellon pump
inle1, operibe the primlng kever or dhe foel B petng
and racghten whep fuel, ipee from ar bubbbes lrwes
Irom around the Cheens.

Shacken 1he opion mats 30 1he aiemlesr enda of the
hmh prezgre Ewel pipes, Sen the accelrator uv the
flly open prezinan and ensure that the stop contred %
i rhe "ran” posdion Kokl Che engue with the
darer modor unbl Gl o, free from sor bubbles
ismess [rofn gl IRt feel prper. Some 30 do 30 peeobds
o 1olatenn may be neeestary helore thi conmditiom is
teached, and the ilnee will be dependent upom the
spesd of rotetion and The eMecUveness of The
vieeding opemtien deasbel sbove. A& Pully charged
hptrory in n dempamatt of warm clmate will rotale the
engine at upwaids of TR0 rewiemin, and rdar Ehase
rondlione, the remaiding 2k Hwadd ba expelled in
wnder thirty secaosds. Cold conditions or parkially
ditchargsd baftere: may (ke lotighr.

Tighien the unians on the Tl papas umd the engine i
ready for Harlng

[ muat be realEed thal this whok opsration maat b
carriedd ouwl cwpoplétely and po action Lo Lghlss
conoecdione imed be made und! all faghe o ar
hubbbed have disappesred. Unbeta care i taken with
thes operstion. snd thls cvubd take gxme four b five
miirewies of prieung, Falhar 10 #at wll pbcu.
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Section M’

Air Olcaner M1

AIR CLEANER

Gervernl

Operating conditbna play ihe pweal lmporeant part e
deciding how [réquénldy If & e crRary to seria the
airckaner. Vabide 17 muichines opsraliog on ocmal
rd comdbiions vasally experienesd In ihe Uniced
Kinpdow, or indogiria]l &ngines opersbing, I raslaf| v
clean conddlons b which ke copeqiratiam of dwst i
minimsl, require the s cleamer to e EErviced at
mpuke inlerviln, o gven on Fage A S5, Any allanlian
il epeerading condiliom which inesrpotale o denstles-
tlon i sl condidome, must be 2ecompanded by 8
revpion of Ue b ckaner meantenancs schedule,

Sorvikiug — Duy Type Air Ormmes

Where an aviomatic durt cjiector is Titted , i1 should be
kept claan poaking sers chad the Upe of 1he robibar
gjectar £lose, bl do mod Hick togeiker.

An 18 i wter gauge reAvicten indlealge can be
frted which & peasst 1o ndecare when g lter
clkment aemmic: 4 oAy

When an chkement becomes contaminaced , 1 should be
discarded and replaced by & oew vbe howevsr, i a
new oloment i unseslbsble, Ehe cbensent cam be
remaTed. and loose dirt perticket dapoesd of by
gantly tapping Ihe elacves). Aleroallvely 1t con be
ckaned wih 1 mon-foaming detergenl, Lot ke
wbegquenl life of the siermaol will be shooened,
Eome snanulaciursts Mcohporiis & “reaned " shoowoi,
wheeh peorecta Aesdna ol and 3000 condirloms
cxperiencesd in eary mdTie,

Eleweennt Remend

Te emove e chemend, relene the imu‘h-‘d Tt dmad
teppove The clarmp, The: sbrssal can mow b s wed
trm the boosmg,

Teperding on the inHalltion of the wir Hiller, care
aloull be teken o pravent acoumulkted dit from
entermg the inkel manilokd, Béfore Meeriimg \he aew
Oof Chaned ebiankot, can Dhe oty of fhe Oer
Burieviog wiEh & chean cloih,

Sarvicing — Dry Trpr Alr Chaners Ficted with Dext
Bowrd [See Fige I'I.Tflhdl'l.l.}

Dnasl lewel shoald of b alldwsd $0 boild o 12 4l
(12,70 ot} frown Lhe tind s che dust cep bafifle,
Dipsading on romditions of wrvie this copld
necetilale dadfy amptving of 1he dos bowl,

Check iegulazly T ded keves of okt forchgn
tiuterlal la the wiske aren, Tightem wing bok iF
TUECKITATY .

-

1

N —

Koy to rumbersd snmoneiiont de Figs M. amd M1

| — Body stotinbby,

1 — Ehmsnt assamitly.

I — Nt st Gaskwt msembly.
d — Cuimp ssmbiy.

5 Bafilo akigt,

6 — g ety



https://www.boat-manuals.com/

Restviction Indicdior

If o repbrection Welicador i fidved it shoubd be looated
i the transfer piping betwgen A teaner saibst and
engine maniloM away from besds or ethows,

It wall wdleats by meant o & veval signal when o
mivice Lhe chkement,

Blewwiyl Kepeval

Remove he <lamip by umacaswing the pimchecrew,
#d  drap the dupr bowl complete wilh baFite
. Ramove the bafle From the [nterees of the
dut| up by Lfting W awl, whick givet séoerr to Che
duid for veindedl On hoTizondally mounesd  aer.
cleaners node the arroead an Lhe Baltom of 1he dusl
bowl Lo indecale comeet posiliooing for ceazembly,

Remowe wibg bolr salwated Af the tear of the chemend,
and rémove The element.

l]'plitrrll] Cervice Methad

The diny su cheanen eemrebl can be deaped, and if
i dollewing procedare is [ollowsd, ot cap be
restorsl o give v bmited pmod of =Tmce (i
However, st & recumiie 3ded thal the el=ment shapld
be repbed aler six cleanings 90 snaually Whitkéwr
i5 ficsd.»

Hemore e obdaenr iz degcribsd prewswsly and
direct clean dry aw 9t ng wore than 140 bin® (7,03
kgflery up and down the pleats on the chean glda of
ihe element Tmmerse the slemenl m 3 devergent o
filber conupowtd at shsizizgled m Cthe directions For wse
by the manuiaciurErs.

Al M lament to zosk for al beacc |O LILTET
Gemly agivile «lement & end of sooking perond tn
Plwsa tul duet,

fima= the wnd wilth ¢lein werel (v ooow all
loaténisd particles. Allaw the elemend 15 dry, Da pan
ove dry, but a fah o 2ir dafl oy be med to hasien

dry¥ing.

Inspem whe drisd eensent by placing 3 brighy Lght
within the cenpre Thin apobs, ple koley or e
tlghiett rupture will render the cartridge unlil for

Turcher war. Alo exormise Lhe gadkel for $ermice-
ability 1T damaged, the element must be reploced.

A Uwrsated" o ekl che b uhantd wng (he
procedure descnibed abpve byt the sk quene Lile of
the ebemenl wlll be shoreensd.
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Mole:'When replacing an air [iber amémbly, care
Apckld e Laken [har [y oorrec ety & Floed,
Crvinig (ot slinller appearance of the vertically and
horzentslly mountéd onil, it i pottitHe Lo Tape
oue wlih the other, 4and Inooreectly conanect the inlet
and outlat tpepking in Lhe farne manner a0 The
dopiaisd unk. Howevpr, The poaltiona of the oalle
and lakst pons of e Lws cypes ¢ Rilec becsme
trnarpobed, dnd if conmedted incortaddly, damage 10
ihe angine would enFoe, I o doube_ a vl examin-
tion through the porl$ of the fiker asembly I
nedanary to snawes Ihat the cwelet port to the
veuciren memalold 20 e sngne = duded through
Lhe intericr of The Mller clomenl, and the indan port B
dusted 1 (e a3 berween Lhe elensent and (Hier
body,

Tro-Singe Pry Type A Cleanen with Multiphe Filter
Elmienh

Extrame Heary Duty, See Fig. M3.

Thes vwps wl ale flier mey be Flited where the applice-
tion Ir designeed 1o work it hedyy crtosmbra teng of
dii, and the ot rablabbe mgthod of sscertemime
dogt [oad within (he alr cleansr is by wge of Ihe
redtbickeon ol loator whch L Hus Lyps incorporatley a
1l indkcalnr fug whwech graduwglby rlsar as the dicd
trapped by the air ceantr ekt the premurs §rop.
When the Mg reackde the fop posilioe i@ ockd o
plice, and the ¢lemeent Showkd ba changed. To teeet
tha Indncator push the Beset bulion,

A larther check on the aifleeney 9f iba wic cleantr
aybem B by n Thadt SighL. Thid incoerporates & mecel
lab placed dleectly n the sir-shream, and a wimdosw
through whick the b cap Be wesn. The Lab will
defbesy dust apalnat b bsdle of the window,
wnneesd lodeky clowdimg the glaaxs, When Lhe closmer and
meductinn sretem am= workimg corfactly e window
sdays alean, Thes deawce, whees fitted , wlll ke Foamd in
e trunking «dmeent 13 the engine ale lolske oo
et [l

If & reptrechrn i lcatnr or oiher dewice g nol RS,
ihee Teplacemeal of e Fler slemears st be done
oo & reguiar achedube banis, in accordanee with the
muintemsnes adwised in the rehiche of planl menufae-
turers memf buk, bul strvicing of S CEIRsTA G0
only b+ based oo the provailing conditheng in which
the applcation i working,

Thit Lype of ar clapner moorporates a pre-clesming
device i wisch heary durl pobickes o inidially
remored [iomp the air enlewiog the Al and di-
cHubpes ants the sngms axhaul gas vea an gepdretor
Pro—cleansd wir then enters e flter eMsnants for fload
lepmimg, befare anlerlng lhe spgaina alr bntaka

Afr Cleansr M3




https://www.boat-manuals.com/

Adr Cleaner M4
Element Fenewsl
Unchmp the pre<ckanct panel snd moevé ko one side.

Tull cur the dinty sngle smit, muleple elemeuan JUter
rarincign and ceplaoe willsn gew Lne

Lagate thg pre-cleaner paned and reclimnp in placs,

Wraming

Under o curedmimances should  petroligasoline be
wied Tor oceaming my parl. (liler slensead or tWber
boady, ot the ale deaner.
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Electrical Sysiam N1

Section N’
ELECTRICAL SYSTEM

Manu b cdgwer

Type

Boctaticn

Man i cntpwl 12 vod (hod) 1100
it owtpun 13 volo (hed ) ACE
A tiernptor Cakin Spead [1AC

A lsraplof Cubbn Gpeed ACS

Manuiaciurer

Twpm

Rolation

Cut ik

Drenamss Cinim Spend

Sdarber Mosow

Wanofscihurer

Twpa

Humber af Veeth on Finien
MAKifAm Clrrent

Sharter Tuble Reslutamer

I'\'"

Ky i Wining Disprash incorpaviaiing ACS Aletrraror,

T = {7 Yolt Batréry,

2 — Siarter Reluy

3 — Sinrier Maotor,

4 — Apamaker,

5 — Awxlilary Hentf St Switch,
6 — Thermortart,

T — ACS AHarnstos.

B = A|beiyialot Warnp g

§ — 440 Regulator.

Lucetof C & W,

Il AC or ACS

Clotkwise riewed Fronm dyive apd
43 ampe o 135 vwodta

35 emapa al 13,3 wolia

1 DY reewe! mdn,

HIES revfmabn

Cucex

i, I-pabe, 2-brunk shont
wuned , wollagd comtral,

Cloeck wle: vimwesad Do Qelve and
11 amps frisalmum

11 S0H pewy'min

Tucer

Md%, Cadd or MM

1

E ampr or O amps
4401 T claonx

R -

N mr

Key to Wring Disgnon incorporating 1 LAC A femdior,

1 = 12 Yoli Brtiery.
2 — Starhr Relry.
3 = Blanes Makor,
& — AMEmeteT.
2 — Anxilliary Hoal/Stert Switch
6 = Thermetact.
T — 11 AC ARenator.
£ — Adtemator Wuniing Laiog,
% = 30FW Watning Lighl Unit.
10 — Pl lsclnting Roedny-.
11 — 4TR Cemita® Lk,
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Electrical System N2
ALTERMATOR
Vigdel ACS with 240 Regudaior (See Fig, N1 )

sred | [AC wilhy ATR Conitrok Bax {See Fig. N2}

Ceneral

The Allemndtor it drovep by the #dpine in [ samd
mEnner b5 a DO FENEFRIOS, MaDLely, Bet driven srom
e canbkshall pulley, bud lke advantage livr i il
abtusty o pravde higher movimam outpul Bf lowsr
speeds, o cope Wb incieassd eleclHeal load
demanded by modern squipment and decteaisd road
cpaeds 0w 18 increassd dendry of Lrallic, esped-
ally wn barhl wp ateas. Mo dlo muoch lighter m
weighl, cutpul Far outlpul.

Ax opposed [0 the DO geoearor sn whoeh ehe azms-
ure windings rolate ingde a slabwnary [iekd srstem,
The alemiador Bas A ralaling (eeld Spilem msdde 3
sladionery prnerat.ng wind ing. When The rohon rddges
nkude the scater, Hhe antpod produced is alternsding
rureTd (&CY This is wnswitabk Tor charging 1he
Battery which cequbes dmecr currenl (B, 0 1 i
reciilied by means of dieges whkh conyert |
umi~dirzcueecal Mew 1o the batlecy.

The mllernatar woibage mutpo: is mainiamned within
loz= Gmils by means 3l a opnirgl boe which e I'ull:f
transistorised and funclesns 45 (251 Switches.

Precouthons

Az prevlowcly dezitibed the dlodes (o the aliernalar
Tunclion as oneswiy walves and Lhe Iransistons i Lbe
repulaloricomirol bos uptrale o8 F3an0 awilcles  [koch
ArE R FabE AR SEnE e

They do not wear cut ard aeldam require 2djus= ment,
but becawse they ate sensilive to woltage changs: and
lhigh temperadure, the felawing procautiond ¢ v Lal
to pravent Lheen Erobn belng dectroped .

[ab M MOT doconnect the baltery whilat the
enging is renning. Thes will cause a wplings turpe
i the aldermabor charging syaleao [hel will
immedistely ruio the diodes oo iwatelsl s,

by DO HOT disconnsst a Tead withowt [ifL
stapping Che engiie atd (nbnamg &l slecieacal
awliches 1o U ofi pestiion.

[eh D[ MOT couae o shorl ciceuil by cohnedding
kadd o whcooreel lermundl. A leg s wlepify a
fead to ils correet terminel, & short circwit o
wrang comneciion gV reveese paolanily widl
immediately &id pewansnbiy rwln Fransslar
of dkedex

[di DM} WOT coawecl & baltary wndo the swstem
withowt checking For fomécl polamiy aed
Toltags.

[&d D3 KWOT ‘'Mesh” cnnneeciioas (e check far
cuTTEnL Dow, To matler how bl the contadt
1h iramalstore mar be ruined.

Mainlesami

The aliernuiar <harelng svstem will normally Tequire
very il attention, but it sheuld be kept (eet from
buarldeup ual dicl, and 3 check made 041 Faik Lo keep
the beitery charg=d

in]  Regulzrly mspest the driving helt o wear and
correck tensiom. 16 # jmportend Do enune thal
gl heliz cn e wuliiple belt drive have sgqual
eHALOn knd 3 ¢Rh Ty ing 1heic ahaee OF the
ke, Shick belts will wear mpidhy and cande dlp
which will xot drve the abtemalcs at the
requlned cpaed. Drive helek which are too ekl
impose severs side thrwal on the alternator
bearm® And shormenm Vheip Life, Petsodlcadly
endure Ll fdie allernator ix cortedlly « En+d 1o
the drive.

¢ Do oned replice Faulty bels ndisdwally g
multibele shstam. A compleds metched set of
dlvE beEIes must aways be wsd,

fc]  Keep the alterndlon clezn with 3 clodh maiceen.
ed im Kewpsome of ckaming Muid, Ensure thal
wendilation abafd amd au Epdcas ate ckar ang
ymob® ructad .

{#r Remnve any dirt Accomulatsd  om the
regula futf cotitenl hox haasing, and anstre thas
carling awr can pass [rex Iy avar the chzng.

Fault Finding on ACS

Tha ACS glercatay it o desagoesd that o Mo of
currend indichaied gidher by dhe exbinguihmg ol Lhe
wacoing lighl, of & sikewn on the ammoeier, L sl
bt eeldenes wbal the sysci = am proper working
arder. Therefowe, hie open Aol sodbege ar cucceHl
arfput checks thonld Te perfotiesd on the inatalls
tion LINLEES; -

in)  Tie wareung Light fails pe illursbsate when the
gemeEztor it Manahary, 3=l 1he maitch it cheded
OR fale o become erlingulthed when the
glternaloris punmicg.

ibl Do charghig <urrent ia shown e aminkber,
fcy  The barkary 1wt

{d} The battery L= ““balung” indiesling loo of
vl Fage omioob.

i sty of Fhe ahowe symplomd etour, the procedore
indice t=d below should be (clowed

(a)  Eenmect 4 pood qualny weewing cadl volbmenes
O— 20 w0l jungs giross the bakwery or regulator
regatise tarminal, apd ope of the threee posd lve
iermimals marked L, MED, HL Dliconpac
al teenaror ouiput lermingl  Fil 8 gond qu:l'rln
movng coil U— U0 amp amrmeslee o sarles s
e alwioato wangoal sod vupel kad, The
kantiry shiubd b b 2 el ged condition
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(ht Close the warnlag lighr switch (mmigier elécinic
gwlich oo dashbpacdt when the wucmng mp
should light op.

() Awich va 2 1015 amperes [99d such as Hghis,
Fanz, ele Tor flteen Hadules,

(4] Siurt enplos sod ruo 8 fa=z jdbe gpeed when
1. The warning lighl shoyl go k.

o The mmmeder raconds & small chasgs
depandant on engine speed,

(40 locrease eogioe speed nermenbandy e meaal-
memm spadd when lhe charging currenl zhould
e atoul M) amnpwres for 24 wolis, and 53
amperes lor 12wl syclens.

{fy  With 1be altecnator runniog at uppeos inacely
hall spacd, {tntlne tpeed thout 1 500 rew! mink
switch off glecirbeal lond. Depridding on lhe
wannetlion fecied for Whe posiive sensong
wirg L0, MED nr Hi| the walrage should ride dé
2aFIH wolts OR 24 vell sysiems and 1419 volis
el 12 valk Sysdems, Lhen remain conslanl. Al
Lhe same time the correnl pd e thomld drop
appreciably.

ANy wEriance n the above dara coubd inedicaie 4 Faml
| _lljn Joluewing precedwre should be adopied
Befose descannisl g any compaienis.

The ragulocor ls a sealed wnit aned is menereprirable
and if Found o be Tanlly it most e replaced.

Waming Lamp does nal Lighi
g whep saiched ",
Cheek the buik,
Jf e Taul

Check all wiring connection: &t
regulator, liarpalor and bateery,

IT nee Banelt

Lwatzh off, Jlaconnesl 'T' kad
st Tegulalor and conmacy [ fo
Lhe negrove erminal,

Switch on. If =aming limp
Iegthils wp, the rogubsior ls fawEy.
Il bbmp Inls b0 light wp, the
alietoador 11 Canly.

Waming Lamp dos nol go
oul s Ammeicr oo e
oaliput when tunabig.

Check #l requlat, wlcernatar
ad battery cqnmectiom,

T mo Tanlt

Switeh off, dBconnect 'F ksl
at regulitor and conmecl io rage
B negative TeEmimel.

Switch on, and rum al faal 1dke,
Il oa cutpul, ieroolor io fowlty

I oulput appears, reguline s
fauliy.

Elecirical System M3

Wamdng lanip does not o oul
when runndep amd  Awame ter
shows redwesd oulpat writh
Tl paipal snly ai noaxinem
gy

o
Warning oant Bl
Altcrmuior rers  rediced

culput. Full culpul only sl
meas mam Bpeed.

A Wernalor Cauiny. Fenoas fom
inany ltatlen and apply cpen eir-
adil dinde check.

Waining Iamp Flashes
mtemnilbenlly and Ammeter
necdbe oscllates when kaltery
I Faly charged and o howds

are awitehed im.

Chek (Or eaeeilve realzlanes In
regulalor negalise aroxing bead.

LF mo Fanld, regualztor is Fankty

Hoilenes -m'mhlr.i.l 1T |
Ammweirel  ivdcates b ar
Tull ouipan Al fee i,

Chak regulataor positeee cencing
legd and ila commedlan al egus
Lamast.

[ mea Maolt, Tegulsior & Fauley,

Faml Fiding on 1AL

If the allernalor doss mob prodmes s ted oulput of
4% wnits for 12 vell apd 23 volia fod 24 vl clrcudt,
the Jallure may e dise 10 ABY UDNL < TDoe 550e:Lansd
wiliing, amd dthe Todlowlng procedwre  shouwld he
Folllowed

Ten 1
Checks the Finld bsakpting Ralay

IHstannecl Lvs aartbed caclery nerminel and the cable
fecrim ¢he alternalor moen Qutpul terminal. Connect a
M- 5 PC ammeter betwmen Lhe ereatal amd deseon-
pecttd cable. Link termnnls “C1' and C3° om the
fueld relay. Reconmect ihe babtlery cabbe. Ceae Lhe
iastes switch, Slarl @nglhg and run ab  changing
speed. IT wupnader show: o charge the relsy o fauliy,
at e wlring and ennnaclinna

Il emmeieder shiowe no charpe, eamy on with Ted 1.

Teu 1
Check the Alicmater and Control Box

Leave the rect amirseber commecisd, and digeonnect
catides “F' and =" [rom conttel wnit and joun them
together, Pecnowe Lak from fidd reloy terminale and
spture bhey ore commecled tp CUCET amd CC1C Sram
engine and o sl £hatjping spsd

Ammeter ahvowld ibdlcace curranl valuea of 35 ampa
ar wkere Tor 12 vobt circuib, & pere o low feading
Indecuten 0 Ehukcy alferacod. 10 EatrBCTOry ooiput |5
recorded, a faully aontiol unil & ladicated,
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Electrical Systam M4
Tert 3
Checkang or Adjosting the ¥oltdge Selimg

The cepulatur af the + TR conteal gt gust be ot on
CLASED CIRCUIT, when the olternatos i@ wAden
logd  also. the syslem musl bBe dablleed refone
checkong or reaetting o carned oad, and the batlery
must e 10 oa well charged tned oo, Check 1he
batlery o control unit wiring. 1o o shod ipe
registarse o (he complere corcpat dnes nat excesd (b L
omm. Any high resistapce must b dzaced  and
remedied, Commedt a w2l OO volnneder (suppressed
zogy Cyped ccale L2—15 wolis for 12 woit insLallatecnd
rr 24 - 3d volis for 24 wolt instil'alons, brlwees Live
bavery [ermarald, and note ke reading wihh one
ehecirical lmad. Discomnect hadiery earth cable and
connecl  desl ammeler hetween  dlirroalof main
tervumel and disconnecied cable Recommecl bale:y
eafth cabke, and swilch on an eleciricagd ead
gpproyinately twa amps. mach a5 fide amd dall Tiahts
Liarl engerie and run al gnead MO0 dei mn for 3l
beasd eight minnd=s. TI dhe chargine, cureent is st
greater Than en amps., codl e B0 rom engine wnlil
this figwre = reached 1hen compate the wilonsener
reading with the appropriste wdling Nrnacs, as specl.
lied Eor the pasrecilal comreol and w5 Mo’ lnwes

12w 3T 30449 |30 1.5 vnlix
vlrart Mo, maked o apper sdpe of e anoulded
viver of Cancrel Warg,

N readasg abialued = sable ol padside The wppro-
prixke Limils dhe wnit can bt adjusted s LGl s,

Adprdment of Vod cage Selng

Srar the engine @nd Temose the socteal wol Trem s
meuciing. Al e ack of Lhe woul is = seabed walciiti-
pecler adodber  Calelully sciape wway Ihe waling
coenpasured Then starl the engine, aAd wlale Fganang
the allernatoe ak chaugung aaeed, turn e adwsder sk
— CLOTEWISE 1o 'NOCREAZSE the Selung
AMFCLA EWisE [ DECREASE It wntil e
ce uinedd sE0uing i9 wbislned.

Recheck the setling by s npping the anglne, 1het start
again and Aowly “tud-up” 1o cherging speed 0T
attang v now orrsck, ramaunt the cenlnd weld,
deiconnect test melers aod realoes wigingl wirlg
conmeckisns. M. afler adjuscment, 1w wolimeler
reading 12enaime wickangesd, or sneredses in an uncome
trolled menner, then the central wnal = Badry and a
replacément st be lled.

Tegr 4

Check of Adiemutor (eput

Decgnnecl Babtlery eaclb cabbe, amd onieel 1
ammeeter berdwagh PR aliepmaber main terminal and
discianmdcred cxbles, Beconmect holterny eorlh cable,
and swiltch an e wehicle's Qull elecedcal oad and
ledve o [or % or 4 minwies, Lewve bond on, stact
emgne and Tvm A approsimately 2000 pewrmin, The
altermates awiput should balanes the lord, and ol the
aAdme e show a change #0 fhe batlery

Cheok Waming Light Control

AT watn g Hgh b doses el TumcCeen SI0her by Temainimsg
“on” or el bul dhe sYateny & chemging stidactor-
wly, conoecd yolimelan between the altéematar “al"
termanal amd sarth Reading showsd be 70-T.F max
112 wodr altemaiget o 10— 520 (24 wolt plpepdaiar)

Connest keads 'E' and WL together. [T warning bmp
lighis. 1be warmng g contrd is Gaolty ad sheudd

B tepdaced.

Fault Reagnasis Prosedun: Bar 41 &7,
diternaton Fails to Clearge

{2)  Chek drwving bebl Tot porreql tension aed wear.

('ab  Apply Tesls | and 2,

Lopa-LUljgi=ndy Chiargling Rate
130 Check deivieg belt for comec! Tengionand Waar,
tby  Check for bgh posistamce at badlery [eotichals

aind i 1T, clrzuls woring cooneclio.
Che % all conmesliong soade 1o eanth,

iz} Apply Test 2

Fhat Britery nr Liow Siate of Chanpe

(ap  CHECE condilice of Barlery with hydrometser
ank g rare diecharge ester,

(kb Check drivang hzli Tor corvecd 1RSI0 0 and weaT.

{#) Check thal the fisld dolating relay conlach
opem when museer owlich e off. olhereis
bt l=ry wil dschargs through rotor wioling

ol Oleoch dhar Azt or Law batuery s mot caursd by

insuffizient alfernator  omtput  cowsd by
testrnal 2lestric lauds By appdemp Jest d

Excersive Changs Bate o a Folly Chanped Batiery
1ab  Apply Lesd 5

Moiry Altermator

laj  Alteenator laose in mowneing breckets.

by Woon, Traved or lgose drive belt.

11 Woon beatlngs, (olly owt of slignment.

(dy  Reron damaged or pulkey oo onshal,

(o) Open euecwited, or dhort clrcanted  TEcHTEd
diader, ar sranar wonding open-cinait,

M Looss pullkey
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Emma amkd CAH

Crervemil

The C40k it 2 oonerenbiloned il L wil Be Taund
Tived to gpplicabions such & sgricultural machimee,
which cperabe under expozed service vooditions, The
CaiLl ie a werillared dyname snd wall by found on

applications such & roed wehicks, whith opeTale-

wndes cheaner and more scmel condteens.

Both types are shunl-wound  Lwopeks Veiadinish
fechnes wranged to work in Zonjuaction with >
compans ed robtepe conbrol regulaboe wnlt. A tall
bearing mppons e wmohore at dhe diving &ngd dod
a porous bronre bush &b the rear aupperis (he
cxnumulabcr €nd.

The culpwi of (he dynams & cowliolkd by (he
regubaton woll wodl is dependent on the stmie of charg:
of (He hatterr apd dhe loading of the ebecrrlcal
S PR U uBE, WhEn the BEIEDY (5 0 & 6w Siaie
of charge, Ihe dynamo gives & bigh oalput, wheresa il
the badteryr it Tufly changed, |he dynats 2eves aHly
anificent oulpul o Keep the baitery n gocd condie
tion erthout sny powmibility of arerthirgiog Ao
Ncreids i OULPUL 0 QI¥ED 0O Balance e curment
1nken by Bonps awd Obhér aeeteerles when  nows,

When liltimg & neew contral kaa, 0 o argeerband I e
ouly an aufhorlsed replicemend. Anineorrect replaee:
ment can rasuld imodamage Lo the dirnddnn.

Roucme b sl cndmee
Lubricalion

Every 4,000 gy lbex & 00% gk or 150 runneng bowrs
whichever i1 the sconer, injed a Tew draps of 54 F.
A0 engane ol Lnlo che hode marked "OIL at dhe
commuli tor end hearimg houting.

Indpeciion of Brusdh (ear

Evwry 43,000 mlss (b 0O kb or 2400 ruaning
nors, he dynamo showd be temawed rom  Che
engdne and the brushpsar inspected by 8 competol
eleciricion.

Bt Adjpustment

Erery 4 (ebF mibas & 000 Eml or 150 runding howce,
whichever is [he coonsr, napecd the dvamo driving
belt, and T neessary Adiwt o ke vy apy sinckpets
by turming 1he dyndmo o Il wiob tng, Cars abould
e Laken 10 aveld overTlghiEnmg the beli. AT [he 34 me
tlnwe check the droomo pollzy securlng ot tightoes.
Pull 13 w torque of V20 6 k{20702 8 bd m)

Hecitlval Sysiem N5
Servieimg

TJeming m Fomien o Lovale Faull in Clangay
Circuid.

1. Inapeel che delvimg telc and adjuat il necesany,

2 Check the conneeiyrnd on Lhe oommdaior end
bravken The Lapger camocclor carmies the main
dymama ciipnl #nd Ghe smalber conrsctor, 1he
Fr=ld guarpent

3. Swilch T Bl Eghte and accessomes, lake off
rht cahbes fren dhe derminelz ol Qe dy dmis
and connect the 1wee [4rnnmaly weib a sharet
Lemgei lv o ware.

4. Slazl dhe edgene und a8k toorun al roomal idking,
Wl

3. Clip the negallve lsad of 2 meming coil type
wiimerer.  calibraled 03 wvolls, [0 Ot
drnama  Lermanal andd (he posdie legd 19 3
g EAr hing pounn on i e yake.

6. Grdually inaresse the snpine spesd, when e
volirerer reading ahould rise ropsdly  amd
without Muctwslion, Tho wet allow dhe vl
el rradlng 00 reIch 20 wolts and do nod swoe
Clee <igipe o ao atdempd to incoense dhe soloage
It is suffickent to run the d¥iamo up da o speed
of LOd¢ rewimin. i che woltage doe: nol ros
apdly end witheut Juctumlos the wnil must
Be  Jizenanthed  for  mmiemal ExAARAILON.
Excensure sparking ol Lhe ot abor we (e
abaawe =gt vndlptes g defrotre armalare which
ahuld e reploe=d,

Starter Metor
Modal M4 5

el

Thie starker molar i5 a Towrpele, lowe-boash earth
peturh machins with setiezparallel connected Meekd
ik,

& pobepoidsoperoled pre-trgaged dnve amembly @
carmed oo an #xlenclon of the armature shalt. The
it fEatures of (his type of drive are 2t follows:—

(e)  Pusilive pineen fogagement  prevanling
the plabpn beiog thoaws oul of ek
orhild slafing.

(b Dual-purpete plare-tluich Incorporated m
L drlve sssmbly ginmg 9vsrapeed and
wwer-load probection.

i<}  Sellipdexing pndom to enaue Gsnasth
togapemeni belween the piavon and e
Mywhesl ek bajore whe statier molur
beging 10 JNLHNE,
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Ekzuicical Syslem No

4] Armalwee Erablig system i ensine rapsd
relumn Bo Tesd when the sdart buiron e
rekeaimd.

Rouhin® Mainlensnce

{21 The siarter moebor requliss mo roucs
Mmaailénanse  beyend Lhe otcatiomal
impecdlen of Lhe €IesLEleEl ¢onnsction
which must be clean and dighi, 1he hruzh
£rAr. and LHe ¢omomud alorc.

ib)  after the slitér molor has been im
3ecvine (oo o O mites (00 00 kmp or
* ARl runzamg hoaars, whichever 5 The
iaoner, remereE che sharcer motalr fram
the englne and spbpnr a1 1o 2 thacowgh
berich inspeertizm.

l. Rrush wegg dvliw 5 2 far ndisanion
of the amounl ol wnrl dome),
Remew Drushe wormm [0, aor
appreaching, 5016 am (3,9 mmad
i lenglh

d

Brazh <prirzx repcisn 45mreesl den-
gien ks AN o0 DS EY RED
Beview  2prees ol Eensien hav
drepped elow 25 oz (U] Lk

i, Shor ot talasr st ool o pilled or
badly worn

4. Chect beanings [or oxcessive okle
A2 uF armatwee STl

L Check pinw'n riceeeme .

B,  $lean znd dubnecale 1he ndenied
leariep anéade tme  pinwon sleswe
Eing + beplonile Leacd greaw S
1his palrpance

7 Clean and wkrwesle de indenned
BranZe bdedning m Lhe indetmediate
Erechkid, Us RBagosine ‘Moly pad”
M olyvhdenissd non-rreer: oil fer thi

TP,

Sevviviog
Teshimg in Position

Swilch om the lamps. O s vehlele 05 Bol equipped
witle Lighting. 1ken connest o 070 wolomieler welvss
the &Rty Jerminals before proceedimg. Diperace the
slarter  comiral  gnd  oweache foe the Tollesing
Aymploms: -

L. The lamps dim Aor wolime:sr reading
dreps I abaut & volisy, and the metar
diee Acl o iR The 2ngine.

Check badtery [musd be at Bessi hall-
clargad b ahd Bactery gt Jclean aned »
Bwod ganfh somnestlony, Chedk Ly Land-
cranking that the englme Je nod abmat-
enally slalf

1 The lamps do mot dlno, the volimeler
tead ing remains aleady A about 11 woles,
and the meoEol doEs ol cradk (e engine,

Conmtet yolimeier from slenowd deanmnal "BAT,
la stader yoke and snetobe olarar;

Mo valis ;ndicaced:
{ab  Fouc lug connedadlons al ballecy
I Bad earih connection

[ch  Bihaken slaniar ead, Danery (o narker,

Full velis i= 12014 viells spdlested.
(F- 7] Ha.ul['!.' Acbriad AweiLh.

(kb Cypen pircwid i Elarter — check krishe,

Sarler Motor

hfchd — C 45

L Lesciglon

Desagned Tor Aangs emownling, the CA4S sizrler
mstne hAs B oamfram oylhonedrical shape wth oo sy
P busiang. This 13 becamse e salenaid and mam
stedch assemblees are homsed within [he dive #nd-
shiebd, wround (ie. coandally withbh e HoNWiEE
shalv.

The =mentizl featuce of the co-coall starter i that,
the Finjon abane moves gxially 1o engppe D engine
Nywheel, Tagre & mo wngindeial oove ment of the
whoke arine urs 38 inkky, 33 e il agol iypes.

Smooth enpEgement of the ponwon waith the engine
Mywheel 5 conetanily ensursd by wsing twoedlage
cperarior o1 e solznasd 3nd $which mechenizms,
Theaa the nak of demsge 4o baTe prinon siwd {lywheet,
Vhrough Tanly avshing. o pesctically alimineded .

In consizuwctmwen, he aasber conssiz o chree main
pcbwans, inte which 81 coam be eatily dismanibad.

1.  The avleneit ewiich gear spd pinion asssmbly
honsed in 1he drive end ahield.

i The armature, shefl and cambawlabae pesmbly .
L The yoke, pabe.picce and leeld-redl emembly.
Feady acoess B poisible therefore, 1o dhoe parls

mest kely bo requive Adjmsdmenl, tuch &5 the swilch-
gEAr Ansl ConMNaNALT BRSEMbIES
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Satter Molor
Model M)

Cirw el Dressc i o

The mode] M0 clanier mabnr is a Tour pode machin=
of 5 Lo LXT A o) fexinlnal ole deabnewel, nd bos &
21 lod anmature,

The drelws L= of pee-engaged , whkeoid operated, push
sceew dype., incorprrating a five redler cluleh,

The Munctlon of the clutch v (o prevenl dhe armed wre
Iimp rolbled 31 hiph speeds in the #uedl of [be
enphipbd  pomctien Being held alibr [he engiawe T
uarted. The w3kwcid Incarporales o two<lape
wwilehlng artahgsmenl which «muret Lhal e motod
dewelops ity maximam targee oniy when full pinien-
[y Wil SnEage e il uhs Baen Achisyed .

Tevting on ke Yehick

Ensure 1hat 1he battery it in & sharged eoman ion.

Switeh o the lamips snd oparate the glariar Bualan,
Il che starter faiks (o funciion, bai the lights maimiain
Full brlllinmce, check the swach and barlery cownec-
bions 1o the siarier amd o extermal Bads  3luggish
aclion of Lhe starler van e cawser by a3 posor or faaly
ennsstlon.

DidTiew(1y In smoath eogags mend besweet Warner and
engaes fvwheel 5= probably doe do di on the
starier=shalt helices preveniing free plnion mase menl.
Thre ahall shoawsd be tharoughly cleaned with chanmi
Murd (odlowed By Fhe 3 ppdacandn 0F 2 onkl guantltyr
of acro Shell 4B or its equ ivalent

Malntsmance
Hrush Gear and Commaotahar

Tospasd ihe brashes al miervald 1 ensmee thal they
ATe ITe¢ 1M thelr guides and inat the leads ar= guile
ftee Ior mommenl, by tasng back ke brssh aprings
amd pulting ganily on the fheylnle copmeotinns. 1IF a2
breah i inclined 1¢ 2tck, 12 meove il from |2 halder
and clesn the sides with a paieal modsened Joth.

Bt aucs 1o refit (e brothes b0 chear argdnal poelirans
tn redaine the 'hedding™. The broshes shoald e well
bodded (1.6, worn to the compiwiateor petapberyy but
if nat_ wrap a sirip o very [ine glass or cach-io lind Wi
paper frmiy around che cofnounaror wikh Lhe
abraclve side Qutwards, Weth the brushes in postion,
rolate the rmature by band imo the foraesl weedk ng
dleectiem of rotedlon, skl 1he eomoect brush shaps i
oblaimed, 1E the brushes aré wart dasch o that Ehe
Spilngs are no Hongsr providing stieciye  pressors,
ihey showbd by repewed. Check the brush spring
pressure by hoeking a dpring balande under the gpring
lip. The comect enslon s A00H0 of (08011 F kgl

Hlectrical Sysoetn M7

It v exennAl chal repdacement brushes are the e
grade as thoae ooiginally Bl red. Gasaslir S M should
always be wsed. To remove the bruabes, unzcroe e
lewr fixing seoews, one Lo each beash, o ce-
arsemiblitg care mwst be taken 1o reconnect the Mield
coil and mierconnmscloriewls, el by Lwo ol Lk
Fizing =crows. Dafors ibacttlng brehos ba ther
hetduea, 1 & Adeicahle oo hlow throwgh Lhe holden
with compresed 2t or chan them with a cloth
pwetansd wath peliol

The commutalor thould b Slcan, eatirety e from
o o dbed. Any teace of tuch shawld be remosed by
presng @ clean dry Nulfles clodh apael of, while
aroatuce i hand rovated.

If lhe commulalar s dirty of deeoloursd, filf the
Brushes and wrap 3 nE oF fieg glacs or @rbomuedum
paper (ool emeery cloth) roaodd dhe coohilaco:, wilh
rhe abratars tkle Lawerde. Kotwhe ihe srosalurs by
had wntnl the surface & esén Cleam with 4 pwrol
moclened chd b,

I tepeir ic necestary bo fhe OHO@LIALGE of dwildh
gear ety Lme diarcer st be exchgpged o repaired by
an aul hersed 3genl

Every G0 (o} mlles, 190403 k) ac Taih ronring
bours, whlehever |z the sgoner. 3:Targes o the
caminalion ind asrvies of the 3Marier mGlor
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Section P
EXHAUSTER

Desxiption

The HA7: type sxmouwster 11 2 high =pesd, rolary,
abding wane wnit, with &n cecentrleally megunled
Iobor,

A all apeads, e rolor blades Fig- FL, Moo 2 ars kapt
in contucd with the bote of the body by cenbrifiygal
Fonce, asaktad by the hydrenlie actien of Lthe ol
bencaih the blades Whed the ralor duras Fag. B,
M, 3, the 3pracet bevwser the Blaies viry becawse of
the ecuendile mownllng of the rator in the exhowtiter
bedy, At a blads pasmes the inml=l parn Fle. | Mo §
the iprete beoween ol add the Tollowing blde increas=
and gir i drewn frem the vecuum recorscat. Foriher
roAation decreatid the space and the oo is Lhen
wauprsaed unlll the blals pazsed Lhe dicharge post
Fig. F5, Mo 4 when the air, togelher “th any
sutplut lubricaviog vil, & dschargsd to the enging
crapkcase.

‘The woet e dn ol cheek wive Fig, P Mo, A
screwed [n1ae the tnlel port to prevest oil from posting
Inice the vaoowm pips and reseront AWFlAg Grekritinn

Mowuling

Tha £xhancter it mounded on (i rear o The b ng
caee by fawr Aelacrzws snlsted inde the [rond timing
case cover, through the viming casr and oo the
exhaucier imowenilng flenge. A lozalon o aka
provided by o dpwel un Lhe Juel punip sdapton hody
Lecaring inta the eahiurber meawplng Nang:. See Fig
Pl

The eahdmtier it grar dnwen Arough an apdriued bh
L Lack of The dmlng came, o oaio wilk ale sl

B In =

Lubricaticn

Ol s fed e e eahauster through o drillang in dhe
and cover Fig, 7.5 Mn. L, vid & pape donm the (uel
pump wepar koltkng. From 1he drilling. ol eoters
an annwlar groare o the regr beartng howsing. The od
passes through bobes in (e beaning HE. P75 Ho. b to
an vilway drilked through e kengith of the oolur shall
and g (urlher drillng from the &ntte dilvay |whri-
cates the Mromi bearing Fig. P25, Mo 20 Onl 70 peae
Cntoitgh hedes Ln the rotor shaft communicaling with
the slots m Wb tolar, Al e renr eid of dhe abali, ol
i TelipTed through o pags 030 che anrical o Icharpe

part-

Exhauster FL
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Sarvicimpg (e Extawstor Luil

Every p0O0K nubes (9000 kmb or 24400 mnnlin
haurs.

Eemove and dismandle the e pwder, and thoroughly
whean aned Jnapecl for wear and damags.

Abler removing 1he grease and dire from the ¢xtemion.
abean with a solvenl and brush,

Unscrew ife nuls securing Bhe 2ned cover Lot body
und remeo e

I will he poled thad |he énd cover bas a dowel b
dwom. see Flg. P32 Magk (he rotor blades im relation to
dhe rotar and wathdraw. UPnsirew Lhe il check wlvs
and uman and reemavs L copper wadhers,

In order do cenkrve (e fobor from the Body it will b
neceszay b remove (he gear The repioral of (he
carcllp wabl felenie the pra; [rom the splned skai.

Fefareé wvaminalwa, uwhsh  all pares im ehanlhg
aHyend. Ciear the cilways in the rofor and body =nith

campresed air.

Cxaqune the body Jor rraghs, and the bare for
Iingiiudinal Applec or lmes 10 this condition #xittE,
the body iliowld be repewed.

The relor shauld be 3 pood ruveg 10 W The plam
Eead @S, 4 Meh al Foonl (42 b wecermy, L e lngs shewld
ke rephs ced

Exbrume the rotor and the blades [or damape amd
check that th= hlader are & good lidimg flu o Ehe

g slofs,
Ewnamire |he qil check valre for damage . ind replista
il nacdiaby.

T3 Reassernble

Lubricate all warking paris with cbeen engine wll ta
prevent posaibbe damage when the sngine ks stacted
and unlil il low commee ot

Replase dhe rotor inds Ihe exhamier bedy, el the
gear and smoure wilh tlbclys,

Replode [he rofod Bladea 1n Lhe same pomtion e
be [oTe remeoval, ses Fig. Fod

Making sucx that all waces of the ofd oot ere
remcved , smear bodh gdes of & nbw end covar [oul
with 3 suzlable pointing componnd, TRt the emnd
cover and seeuame wilh selicrews atl sprlog & ashers,

The= name=plale L waewted By iwo Of the selacnews.
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End [ar af talor in the sxhawtter bady shogkd be
000 15000 2 i 0, /0,09 M),

Rolate the roloc br hand O ensure than B Iyl
withowl bioding afi=r eghlang INe B covr a6l
icrewE,

Screw 1he il ek vahar gnd unden, fopether whib
e Copper washers and ghien,

B#-mounl 1be oxhmuler guik cats the oo faoe of (ke
Liming Cio, MEing & Bew jrint with eealing cosnpeand,
bcaling the exhaurber by neeans of the dowel i the
Mol pomp adapten bodir,

Fecore dbe exhawlor undt by four selscreors and
Apring wathed In (e frome limlag sk caver,
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Section (O

Marine Engines Q1

4.154 marine engine

General Data

EL; - |, bt i ae e a He e e eeam e s
Bora IMNomanpd] . ... .o e e e e
-] = |
Compression Aatio_ .. ... _.......... et e aneaes
CoOmBLBGON SYETTT . o0 10 s cee e e mem e
FirimgQrdhr ..l e
Aoetion [ ir o raar Of enegene}, . e
Cornrlray Sysbem vy oo o
Fragh Wusr Capacity . .......o... L. e ar aae e
Cylincww Hoaed Y'anar Tomgearaowe ... .ooooaon o
Marimum Farmipuble S Water Inld Témparaiurg. .,
Labricating Oil Pressure (sngirel . .. ..

Lwbrcating Oil Sump Capmote® - ... ... Ve e eemeans
Totad Lubricating Chk Capacity .. .. ... ... e e

Frar Clindwr . Four Siroke, In-Lins
I3.Ein (EE,Y mnl

4, 0w § 108 |

1500 in™ (2 B2 litres |
215.1

Inegfir gt [ tion

1-34-r

Left Hardd Agiatign
Indiret ) | Hoat Exdtun ga
2F pimes 114, L]
TTEF (B1°C|

1O0°F 137 .B°LE

A3 B 12,1040,2 kgt cmt gt ma o speed
e el Sy BiTe g ABNTYIRATAGLNG

15 P pints - 8,5 kras - # US quarts

16.5 IMF punns - 9,4 livras - 3. 3035 quarta

*Earty 4 1530 pemips had a capacity of 14 IMP punes - B, bitges - 8,4 LI5S pines

Lubricating U Preseuradgearbor!. . ..ol

Dracd Dhiwdl ... ..o oo i i o e

Maxprir Podimipgtin Gngins Camparvment Tamp. ... .

Inmtalaton Angls

116G 150 il fin? (7737 10,55 kyd /o) 2 naparmul ppori-
R E TR ) Epad. Loy bempesrbur il A Bk
wo spaad may chuss pressurad of 0020 IbFn?
104,08 17 5B g Fe el

Lanvad Il
Apimg [1.71 litres 2.2 parx (1,2 liros)
&.7 pinia (T, 3 i Erer b 4 5 pinek 42,51 lisras)

1RO 1G]

Exginie Frifiy b wes tolad 20 angles batman 07 and 100 front endyp., which allows: 106 B luranar J v uncenesy'.
Ervgirsea oo e WysTa o on the bevel but sboulkd ron opareds with tha frond ared dowwn,

By CTabdn Rocmtamoy. ... ..o ... ... 0. aaeeeas

ENGINE RATING

Gardral Plaasurs Ceft

Cirons D tEudl watheout Gashr Bk

2 bhp at 3000 ran S v

it Smah Horgapawers idth Diras1 Dowe Gagriopx
S shp wt AN rens) Frmny _

Futl Inji et Poimyp Senvice Sathing Coca
L1380, 1 315D

Conerchsl Cratt

Groay Chulput vkt g rbos

52 by Ag 000 (v mmin

Pt Bhule Horkarimwer with 2 Redutlom G
o ahip B 000 mery ) il

Mot oo edgosd 00017 FHM.

ENGINE WEHKIHTS

Rbarires Engired with Flyainsesd Herdmineg wrid Fhywdnl burt
lowg (g rbepo
(58 1b 1396 kgl

Marime Enpena Inchuding 2:1 Geprbis
B3 b |36 kgh
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Marine Enginea (2

Dimensions

10 16% HEF ——

- MODEL 71
_ WARNER “¥" DRIVE

b— i 73n REF
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i iy 4 R T 1i

1 Sea'Wasner Pips from Pusnn bo Hasi Exchangoer

4 Fenabh Waner Pyges biom Ergian (0 Hegd ExGhangsr
¥ Waier Temporitues Serids

i Lt ;] oan = -

& (ubscatng D8 Filar Cap

&  Irductsen far Fissr

7 Clowid CHowN BaEimmis Pioa

B O

7 Lubncssng OF Fillor Carmyber.
18 Fag! Q8 Fihm
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amy particudar specificanon,
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Flaxibia Labrcating O Fipes,
Siaries Mistor

Lubricating Chl Sama Dinsn Plug.
Latiracnrieg Ol Sang,

Engina Lubsicating 04 Pressure Seda
Saa Wade Pump inlel

Fasdl Injection Pump

San Wste Pumg.
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Tharrmosial Housing.
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Preventive
Maintenance

H & Parking mdiihe itk il i 10 g kong and
Triheiraey Barsce, o B IMpayash-s dhal i e mainalned
i pocoriancs wih the folpsng Pwicdosl Adtartione -

Dby

Check coolonl v in hepachpr Lard.
Shrack gy ol Bongd,

Chack poging and gaaispe il pracguras (vhana geuge
firad).

Chack poanieon ol beval.

Every 190 hours or 3 roandhe hawhiches oG
first]

Ehvaiws darwi] b dangirud libricartineg ol

Aot abwimchnicwy Gl RINRr £ arisne

Check bods grives balf tencsions

Chian dir ivlek s pluze  3CMb

[haeeC b, caryfperngs TOo b b aer 0 ool Od WBTEN,

Chpan sachmemiber ' wialer IR

Every 450 hours or 12 months (whichever
otture 1it].

Hurrws Final Tl lilnss whe e,

Cheerh nosos ared cligra.

Dirgiry aocd clen Iusl 180k

Hargu gearbox kshicaling ol

SAreHch BITMaETE.

Chack mred djust wahol b Ghe sl eries,

Evary 2,700 hauis

LITER T lgr guamington and zenacs S progeieliey
pQuipmend, i .. Slarbér PENS. Mgt gie
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Gearboxes

BORO-WARNER NCR

Fiting
Trangpmagalon fud Tyos A~ should be sdded untll ot
raeChes. dhut: il ek oo el ollpciiek. This Lort el B

Wb S 4t [dlng spetd R g short fume to il ol
LETANTE

Proosdurs for chsoking ol (=va

The ol vl shoy il b checloed imameciashely sdier ahit-
doven and gutficsant ol sdded w Bing dee el 1o
Full ok ow Il SSpatick. The dipstick sepambly nead
st b thrsichad inko \hae Caoe (o dederTiice il lavad, Later

BeCmiel Fule 3 g Dy ipa el
LR =t
Lawal
U.E hp
Tvpa s Pinta wires
nc e CcR 1.8 +4Q 1.7
1,58, 1 rall =] 412 2.
1.0 .1 28 412 .99
2w-1 IE 42 2.
257 1 i 12 .08
29151 2.5 42 i
Irecd i
HE b CR 1.3 2 1.2
1.6 ; 1 2% 4.5 2.5
1.57:1 2.7 1.6 .83
2.10:1 27 45 ER
FETRR 27 4.5 kil |
4971 2.1 1.5 288

Ol Famperstures and Praggures

Ol pravaure 190 - 150 WY Int (773 - 10ER kgficm et
ronmad opicllink Herpaturad of 150 - 105°F 86,55 -
TABPCL AL DWW MVMESEHME Of sciared B0,
proamaes of 200 « 250 Kodiin? (W06 - 1758 hglrcd
may be ohlpingd. A rnAnum racsmisslon od wme
parirture of 190°F [B7 Z9C) b sesarargn dod -

PROPELLER SHAFT TRAILING
dnn iy yied I et Bt ot

Whon ol Oporated rmasss (runk 36 oild on a0l lery
wachl il itak vbd ras be osrsiead whan ralling
ik peospid e wrlith 1 Bgine or sgines out ol ut.
Weith e Boeg Wymmr gl B 6 porrasailble boo rall
Fox B Mol prendcing tha lolowing shait apesds 1re i
trcibdiad. —

Ciract Driva 1, 30CHney min
1.6 1,06KF Mo T
1.5 T reie i
&1 FALY: )
L5 IERKN e
2o 20 e
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TranprrngionD MO PO i) riou GOy it LT Pl
Pk GF EROPed Uhe Drsncemaitlon Qutput shaft dnoam
prcHeegedd o Conlinuous Traeodesing. This & Gk
il progited, Enen) Stoppad, Oieee neod dikva thee il povnp
b bhen goariecre, The beto; thersfons B net beitg pripledy
b riaied.

Frogolior phadt brskes. are sl bls and 1he boat bulder
Or EbeT QeGP | ARy B Sowriis bl {4 i riier
chetuds.,

Cooling System

A centrifugal type wwillbr pann, Fiburilid o e Fenk o
ot s s B Bl drlvees Iroim e Copndsmhadt, dadeears
coolaru direcily il 1 v i Dok grd T

WWhar he iharmoaesr opleg e, water la than passsd
trcsgh e cambleed has adchanne S einaus mam
1041 htndar tank wnil  Follcnying Ihis, thee ot willbir B
] fhrgrpgh ik chap it And garboe lubaalar
hibwlcamng] ol coadar bedora retumdng o e angina
frogh weaber pump,

At gl Prp- Pkl dahl STy DA they INesa s welined
1o chculabe wylhin the s il (P Dol
2 b 1 b mosl o open.

S8a watar & circulsted throwgh e beit schanger
oy mapa13 of 3 3l iming vane hype pump belier Ly
expeiied mvmbutrd or wEbe & el apachd AkhecH
Symle,

Saa Watatr Pump

TG B WRMT paamp o UEsd I conpmnclion with the
hawt avchirgir 3 i okl monsnted D10 thed Smdng
B oA

The punmgp i b drreien keown i cronhhatt pulley,

Trie punng |8 ad pelmsrig Dk B op wgvissddn bo prima il
wivah firgt commancing sanios G Bfte’ Tha I-I'lﬂil'ldhﬂ
bt ki s e oy et i e peirael],

To Remove the 3e¢ Water Pump
Lncouahe U o aaedl OuRat Con necieng
Lingcrpsy s bt nubl i Boltl whac i artees tha body

af dwr pUmE (0 the brackat, The purmp car fiow b
Frasd of thar Ciiye bepltt e SFbm] oM

Tix Rafit the Sed Water Pump

Sy thay paireg B0 Uhar BEtkad i1 thed roverse s 1
tep iowmeDvl | B8 JosCribeed SbCrom.,

In crcar to ereson thie drivds DL ave v pumo 0
biechodt gcuting i alock, s e pump: T Tohtin
tha bott ond marinden Hu Ut wnil] tha pscuring mots
P D Lt

Chack that sufficlant Lermmon o priskind b plinsnd the
drlvs from sipedng Bul el cveright whack Coubl
imTEROP thi LI BHATE DTN,

Prancivach A 5 sl pariod of ninding.
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Mavrine Fugines {6

To EHs e Thic Sad YWiklks Pump

fismoue thee end Coneae Feied 10 10 watey purmg body by
wr ghytted scrners pngd remoeg (b rpbbar impeller 3rd
vl pABLE.

Agmnpys: the nut secuning the pullyy and degw ol the
prdlayy Frowm the $hald

A suilahile praps may b s b oness o1 he impe e
AT [ etpther with the weadir gurp Beadng.

Theg £-arm in the ympilod fowssng My tham be dedm hed
by réicerirsg (b Jng e SREyring FHLEr S

Fowmcrve thee LT 3e08 Ay the pmpeilel housing and — 0"
ring el seplir 1heg bagring hedwiging.

I wedr indssaldong are ADPArens O NG oyl agr
plaly or wabps pymp eng] plate, botw af chisgs iy be
Ievarad. In ke case of The and alats f May be o0Es-
SNy o rema (e stamped nsiruchons by meeany ol
emary paper. The will remosse The g sy e
roLanes o ahe Inrgsalar, Bl this rosanlon G De s
mmined by wrnng the cngire and noteg the rotation of
R Pt o i e

Ta Repszamble tha Saa Water Pump

Tho rgusrcsd O-cd (o 1P Jecxpdeers s ghvoykd g
aflongard o Ehh randsambly of dhA oRa wealar pump.

Cure s L Gl wyl-ap mplacng tha rabbar [mpesler
1that 1hag Blades all lay o the garme dirocisen sofaes ko
\he ratation &F (he poemp e Bl 1eailing.

Wihan b 'wBha smpeIcr 1z baineg fitkad, v muesl ba
coabed with MARFAK M0 greats of Jhelaang g an
ol BT AL s

Whan refiesng 1he cam in he impeller Aoy 330
1Mk iy spdate, rggr lace gl EEIIZl.l'il'll] LRI Ty oA
wi.lh1 & aLutabls oirmrg compouned

IF i pvrmible 1 di0 Reg 20 10 AR FCH]SIM D OMeE iy O rhy

Coutlorary Note

Bacaase [he waled pump LOntairs 4 rdiber imgekber il
st Nak B wan in @ dry condition, (P e cralt @ o be
k- wpr st Whe anigars unarsedl Tor any langth of lime the
weater pump should be packed waibh MARFRE 2HD
R LE Or Eoa e w1y R,

Fresh Water Pump

The il purng lar the cosed clrow; cookng e
maunted o0 tha feprl of the cplinde Dotk aned & bl
drivean Trrm dhas Eraviboabal L.

To Aamuoye the Fresh Watar Pump

Slachken the welar oustpgerarate drlse by Famo.g
WMa loas goeigfigna's MWl Spnirg wakhors cacuring tha
pulley 1o pullay bty ardd namoss rha palleg

Looast th rubbdr s by-pane conrgetion. Loesen b
rubbar 0ol conngction from thie peemp (eder B
{miluaiedd Bt WPl SBIELOT] .

Rarvon g thet 1w RIgeravss and aprneg wachers etunng
the water pump & thie oplinder Boch  The waker pUmpE:
Arc gHAE My MW be ram oy

Ta Rt the Fresh Water Fump
Lsg 3 e HoInt, Ergure 1hal 1hm poil 8¢ e chean.

Fadin Une pump o the cylinder Dloch Foon ek, sturing
1F wa i G D7 el RSy e S e it

Rgcowirezl the bey-past sl woter inlat hoees, Ralt
thl puliey. The water purmg garseaar dths Bale vruns Bk
it Al EMe DAL Banaawesd Dy SAChaWEIQ  The

ariaran adjus liray loes BETFCIE g SaagaT1 Deackal
boiley,

Mburee thie gerremaior S0 1hat ine Tl o Gghiered, that
whel Fed Tl g5 apEigd Ta The stipich of Beld tabaeen
chr crankahalt pullkey and gowiratar, f £ah B oo pnbebbid
ApprOuiras Lty D& im LI mam),

Sourg the atemator support bracksn bolis and che
#igusing lewor sakoorma wed chedh W adtnd I8 IR
el o Carec

To Dismantha tha Friah Water Pumg

Fmrey Nhap Dty ok retalreng co'clap 8 welith & cami-
abde oo, pull tha bl o b 5harll

Saparale the ey halboet ot wdler puemip bty
Ty FeaTeony e Thie 51w el s AN Sproeg wiagtiera.

Frasg the shafl, comeembe wall caokt gl Impalod, Dot
ol £ne bder o Irpellar arnd o the body,

Aemrssa il baaring nsaining ome g irom e oL o
b s ed Bhett pump Body 3G Wi 3 mendmel, prees
e P shalfr beannge and distance gz Proer oyt of
thay frgn1 gf Kb By

Aemowe 1ee pmaallar irom the shall ofingg & St
reinllar.

To s akkiiibla s Ware Pump

Sar eanbaded viesw on page 11 [hasic mdwwial]
Argg; thi belemngy Ond distandce pisca onbe (ha sRady
and prack R B Tl Thildks ©F (h Smen Reabewean e
baedr oy weith high meting poind grades.

Pre=e that shaln comiplend wagh bapnnge o the frond of
rhg pLmp bBedy and Inesde s b e retaineng cli-
clip. sk Fig- k.4 Mo, 1 beale sl |

Sumporiirg iha rRatt =51 tha impslee eid, st e
peta iy Pk Ones Che thialn, foongohe redasning clrelip,
Smpar 1ha neatsirds ol sha bracs caca of tha bkl Wwith 8
i e gt il SotaPcauned svhesh ey ney B4 Tikbed
cwer A Impaller snd of the shaf wilh the arbon lacs
bowvards tng regn @l e purtd. Tha sad locates Imbo o
i et v Py e Pou T BRI

Pt The peraemic Counier faoe oo tha sl a0 han the
carmmit fage @ o he carbon laca of 1he seel, s
Foy. Kt Hi, 2 {baddc manusl|.

Froas the impeler onto dve shaft undil @ cearmncoe f
J 0,413 40 19,500 1 48 i i obitained Babeksdn the
g3 lpca ol Che Froml Bal O Uve puemy Doy A0G T
Fronl Tuue Gf e irpaller, ek Py, B4 {oasc manuali.

LI5Hg 3 M il el Sreownni] EREn el [Ord Gaces me
Zhatin, Bit Lo e [1dl0 3 1hed #wmiar pump Body yacuring
wilh £ & rracs ard woanng anshece sd Gghtan 1@ 32715
bl S 0 kgFienl,

A rpmneng caarance of 00040008 in (4, W1, 14 mam
ahraskd now b obaired barwesn e imped e Dk
ana ihe Insede of the nasr half Gf IRl g body, Bea
Fag. ¥ 4, dbimic mgnya).
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Heat Exchangar

{Aafer to Engine vigws, page O3]

The haud sahangeer pdt b ctambined with Une dubime
manafold and hosdor @nk 29 2 mivgie gapgmibey.

The Tunction o fed Pasd esGhangee o W ot 1he Irssh
WElr o D =Boagd Cwownr wnth gy weatgr. Thic
mchisvad by pamavig tha s wilsr throsgh 3 serss of
srfl B dubedd and guedeng Bha Deled Trech weter,
piped From g anging, Gvse 1he hlees wilh dw did of &
nyrinker ol e baMs . Bacasa 1he adanst raenllold
® alBe vl I the haan axchanger eader lank
anmbly, the wwalwr acis #F 3 ¢oolng medls fow tha
sl KR RS o.

In orcer 10 Clean p cholad-op b Sack il & ript necas-
Sy N0 S YO [P BRI EH y I oV T2 ez,

To Aemove the Tubo Stock

Ferpenng e Irosh ywater il Gog, oESTEY (el Wl L
whrgmiy [y ©o g Abw 1pw, 1| fadlad, ard drain te watar.

Loty ol DD NOdE ﬂﬂﬁ-ﬂﬂu!il’rﬂ g 8] Coiwers A1
DAl Ands ol L D t“.:hll"la'ﬁ ATy ANd MEMeHee
Hhee erad Cowers.

Tres wwill @xpoeg (he (ol SCach wehoCh Ny dehoy b
hraniens Sl o saichln ch: booeder Lank.

Claamndng

IF tha bup= si=ck 18 Badly cdhoked the best reethad ol
cleanewy is [0 Mace tha aosembly in & hol, preferaoly
el caLBbE 30A solutian,

This will boozan all Iovesn mai7ar adbing to the ual.
The outtste 01 1ha Tobes should be relatvely cean 8
ahias ara in tha chogad irown.

Tha inaddm w1 [y bosbs, wehach bae B0l ndker passng
oy Theee 3ig g lilghy 18 Fequire claaning

K 1w insicde of dee fobeed BB 008 S0 Daoly chicked 6 L
I E uBaY] CAushi Eodd, Ower can be claned by
pushing 2 Inngth oF 18 w1 43,38 mam] rod dene the
Tk ive ThE S oal ke duisgtinn 1 Ihe koo of waker.

Cowe ghoirild e takan, when parshang e rod ihrgugh
thex tubes, nod 10 clawrege the tube walls,

Themostat

Tha tharmaasiad in =luated 0o hpusing aidchad v Tha
fromd ol the epnoer Rl andd ity luncDon B oo Conool
B v I W T DT

To Afemove the Tharmoatat

Dk 10p resh waler coolml Ircio ihe SyEET By re-
napyeng then Timgr cop Frome the tep of tho header twik
@k mumcving dhe ddsen plus brarm thea b et i inar of tha
haadhtr LW Ty ey chenpdr dbamBly  The cvlinder
ok Coan b drminedd Ber femeaveng the derin olug Iegm
tha righd batiel sioe of the biock, a1 the res Detwna (he
Baricatingy ol praarien of Lol

H sy Tha fust sirtcrdiniel BAcUTmeg 1 K00 sl G-
repclicrt EReiipd o e fop ol TRraoetat housing
a1 e forwand and o dha Cyleneder lead.

T e L0 b 4 -t iTady Ferw i b AN U0
themca bl i red ayn o (b kecation,

Ta Taee tvs Thormaatsl

H it i peppiad That the thanfmamar o not operadng
corvmty it driky b bkt Inthi fodliying mermar.
ey a8 Uep thptimepglnt in & pokeble Soaiamem  Fllad
wiith wuntar and gradusky hest. Chacl the wniier tam-
pirdTms A fleqieen aborsalc wilh 3 Huimcndtie snd
whan tha tharmoaiad vkl ofeers chvech that tha Tam-
Al o 1 veaber Corraands. wilh ting fegurs wiiich
o peTed on the theomcpi 3.

IF Al Nhar oot o L1 cBOes eCaf Tranuiiin porcirarky G 3fHEmEs
st 1| e el bo SO I Bt 0 with & o Urat.

To Aaplace the Thearmotsbet

Clagn thip by joant Pacsg 1honoes]inky. Placs the deanmao-
stan Im Mo |ocateon making ware bhal il ik egabed
ceqTecty,

Lldingy & Prens poont oiell Suifmbls painting odmpound it
el fop Wainr Cornepclicnd Ao SesastE ey SELSE RewG
R g waehes L 8 Kargue ot 23 e H L kgl .
Foadil tra closad circui Codling mrctir with (rogh Wik
Ottt AP hlbal Saiwa e O 1he TOP OF the: e bk,

Watar Pump B4l Adjustment

Slackan the il 8d bolr securing the dipengior 6 e
ail| st asr

Shackat 1 adjurataey ever 70 bhermagial hiwsing =
GLIFAW 55 R3S

Siachen tee betkam cuppen Deacket ot and GOl o
aluer naa e

Siceways mowemant of 1he albaenatoe, lmitgd by the
adpasamenin [away ghiokd ncaw e poaribbe

Wit ihee alc i popitsan over e pulloys, pull e ster-
nator ey 110 [ Coliredar bl ook umndil chey dniy Bl iy
sorealomed, Tighten the sdpefting ket i alternadod manl
arez] Insl Abs 1t Py o Tl el i T TITT

The 1mnatec Hivcild b adpested 30 thal, withogt whdls
prreksung, Tha bl caa b diytreind appncomatay 308 n
(10 e wdth ma T 3PCiYing PeERdre Sl o paad
rimdvray &l0N e Jorgest ynpipporied kgt o e
bali {pacagen the aherabor pulby Srd crenkphaft
By

‘Whan ihd Gorract ienglon hes bown achilewed, s piter-
i o oo support brchas o and bolt ghould e
tephimn e Db by thee J0ipuceting b 10 o i
hatss Y SERBCEENY,

Ingommct Acdbustusid of ol Dalt con rasolt i sesthul
silee, Il che adjurtmént 0 lack babt ap
willl octur. Tg gilcesnny of De wistsl pomp will be -
duced which could lad 13 ovadusating, The output of
thia gt T e vaelnald Gka0r b e ool

K tha aduestmant is ¥o0 oohl the watw pang ard
prarnan bapings will b ovaricaded which well resuli
e ety Muiluie.

Hawr Belta

Whan & reetr oielvang balt i i iv ahould De checked
sng rpdjuatod attar 4 short patod of nunnirg B ks op
v | b B T ot cHETIEHY R0 Py DB
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T Al thn Bt wi i metuy Q8 Conkar

IR efar to Enping views, page O3).

K 3 pumg drpin pamnp B e it vl el 10 B veroid
A 1R —

Unacrars lhe union sscuring T dnlih pufes W B
e, Thee £ [ame windeh Saeunad 1ha piemp hodhy 1o the
codler puppcrt brkchokt with tad fubs ek Dolls may
fne b romoved to enable e pump sssembly o b
drawwm oart of Ihesumpg.

Cora shoyld b svencased wht withivewing the drain
PUME KON pipa dom ot of the aend b phindgh]
e 1o e g .

Ovam off thes frash wovtsr coolpnt by rgmdwing th drgan
Prhu o DOm rhiE Gl Bl Gocklr By

Lenpsn they chlpe fooem 1ne hoees. ocrnepcting S indyf, o
tu cOCMET fronn Hi DONONY Sulh of 1hi Rkl Bt hanger
sl the cuthal o the ceer W0t pies Wskosg His
COCIT hach 10 i Iraah vl pump,

T Wpuilt [ bwicatane od pept Moy Moy D kSO0
eG4l ATTMTE Kl [ o

Fomb fupbh Anel Bedng, twe &0 ik 10p and bwo o the
eDttowm sacu s the Clemp heiidiceg R o0k DOy L Ok
wappe] o ; Lhair rermedesl welll arabba e CHEME Bl
rpbe DeCedty I ek i ABCE,

To Chan tha DN Coolar

Exaeranrs of il nkmgrdl CoruinuEBan Bt Nod peosal e 4o
ol e moen e et il O,

Howebwtrr, bescaume nndy frpah wabie iy o] &5 Lha ood-
ing rrsdeurr Bochige Capad By fofmon bodlses 8 un-
[Tty

F K i oecemany o chikdd ool 1y ibmios sl
Wit ol by MMy LE Lawid W B COATimine of dange
vl OF D gl chrpieg 1H gy,

P it e b iy o it b 0uls 4 et v n g cdan-
[&IMET Arid WTHTEWES tha Copler MY,
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Lubricating Qils

Lubricsting @il should mest the requirements of the US, Ovenapes Specifications MIL-L-46152
or MIL.L.MOAC. Tha Inbricating oile for yze in Parkins Diegel engines should hawe 3 minlmuann Vi
Iy index of A0

Some of thase oilt are listed balow, Any other oil: which meet thess specifications afe 310 suit-
able.

MIL-L-46152
Compaimy Brand &A.E. Dﬂinmﬁm_m -
J9F -189C] | 309F | 19C) Crver
: ta ta EOPF (2700
: 300F {-19¢) | BOCF (27°C)
&.P. Ltd Yanedius M 100y ol ) a3
Yane|lus M How-50 20-E0
Castred Lid, Castral/Deysl CRE 10MW Z0 a0
Casuwolisusid CRE S
Cacoroly Drausol CRE o k) TR0 10 30
Castrol/Dmusd CRE 20450 11T
Deusel| R Super R0 A0
A, Duckham & Lo, Ltd. Flemtnl HORX G 20 b 1]
Q Mooy Gl M B0D 208 el
Flzatal Multi ¥ JO0MN B0 2080
Flantol Myltilkta 100 S0 10030 100 0
Farmadeol HD'X ol a0
Mabil O5l Co. Ltd. Cehrac 1200 Sepies 1210 1210 123
Oelvas Spacial 10030 10730 10W/20
Shall Rotella T 108 il P 30
Roie|la TH JEMTSAD ot L IR I
o MILLZWAC OILE
Company Birand 5 4. E. Designation
P°F {-189C) | 307F I-10C) Croar
10 1o F (27°C
309F 11og) | soor tzregy | BO°F 270!
B.P. Ltd Vanellus ©3 L] 20N/ 20 A0
Cartrol Lid Caserel/Dewss! CRD 10y 20 an
Dauanl B3 Supser 20040 20N 4t
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pravious specificatinn Mik-L-21048 may contines 0 be wsed providing they give satizfocuory ser-
URCH.,

The . above 4pacifications ars tubgsct to Altaration without notice,
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Abbrevintions of Techoical Tenns Applicable ho Servics Libtrature

Whers it b5 fows OecEsiary Qe @ie ebbreviglions in Servicé Litccdtoce e anits and sy mbads adopied are theose i
dowmn in Bratlsh Siandardy Publicadlons P21,

A phessary of such beros with thet Bribish Simdard equlvalent i gleen bebow Tae w2 oo e puUipedes.
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Htimn h
1043 in o Teche 1] camlken mul arite.
Ealogna minee 1)
kilogmmme metre (1orgue) kgl
kelogrdining: pet Square contimeite kglicm? simikatly far gramme, eLc.
Kilomelce kit
Ligwe | of lisre .7 conleion may arise.
nuls ik
il re mm
miles per galbnr mak-ipal siulazly For plat, e, et
m!'.E'S p&t hiur milerh similatly far kilomelTe. ele
minile Hiin
LT 1o azr
pinl H
oAl 1h wher releming Lo pound maes.
ponad 117} whet relerrlng (¢ pouwnd Corce.
puuwnds Meel { |orgues Il £l
PRSPt Wyuare theh It in® timakarly Lok Lan, kle.
rescklLHaIeG T N e vl i
sapond Toime) &
ahall howaie piower shp
SIUENE CEnLImeire cmt samilarly for enablorsetre, &=
suare thih wm’ cimilarly for food, ¥ard, #is,
1on 100
Lanme { 1000 k) ]
Wl L

vard yif
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APPROVED SERVICE TOOLS

avysilabie from ¥, L. Churchilt & Co. Ltd, Daveniry, Northamplonshire, NN{1 4NF, England.
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f.o b in
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e 0 e vl e b e

R




https://www.boat-manuals.com/

Tl Ho Cwrkgiwr g On
FD 108 SHQRT YWalyE QUDE YAFIQ [Caarrgiy )
REFLACERAADAETOR L'E B2
A mm T )
[0 1] FIETOMN Folred SOUEETER Al Ty
Pk ¥d FIST HEIGHT ANE YALYE DEFTH A1l Tyygmes
" TaALIGE
e A slmple mathad of dquethhy ERhadkag
DEer gL
e
. Ibh_h\'l
e
PO 1304 FLUEL FUMPF ALLEM SCHEW KEY 4.98
ARy, HCCENS [ U paharwipe LR i
inacesalble acrews on 0P & pump L R]]
143
LI L]
P 1aT YALVE BIDE HEAMEF 1323
15 O pua 425z
LT
138 WALVE GEUIE AEaMER &
0o O sloe 4818
4,248
PO 140 CAMIHAFT ELFSH THRUST ¥B.51
COLLAR REMOYVER LR L
BN Speiap
BaT:
FLC 141 ADAPTIR POR PTG wh.BIG

Wi Sed




https://www.boat-manuals.com/

Twod Hea, Cramcrigikin Apglicaiisn
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Taol Ha, et prilior Applicaiwn
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Tood Mo Cusoriptinn AppicElion
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EXAMPLES OF SERVIGE FACILITIES
Service Publications

The fallowing Servige Lilarature may ba purchazsed through
your local Perking Distributor,

Workshoo Wanoals

Warkshop Data

Cpmarcrs Hardbovk s

Turbocharger Senvice Inslructiong

Crankshaft Regrinding,

Vabe Seat |nserting and Cyhinder Head SEimemning
Simms Fuel Pump Workshop Manual

Fault Firging Gulda

|nztallation and Maintenence Guide tor
Sranic Srandly Engines

Etgetera

Service Instruction

Farkins Engnes, Inc.

2500 vas gan Hoad

F.O. Buox €37 = Wayree, Michogan <8 184 = (L3054,
Tzl - (13 F9F=-3000 « Tebey 23-404F
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