
soulouo losotp oulleLu Jo+ t

)ooqpueq



766900VN

L L L L TSEO U3S TOZ 
'ONuorlecrlqnd

ZOA?-1Z:xolal . 0096-969 (e te) :'tar
'V'S'n . rglg, ueOlqctn 'auÄe11 . 1.69 xoE 'O'd

pPou uroS ue^ 0092t
'cu1 rseulEug su!{Jsdt86 t

o

seu 16ue lesalp
lN98Z't

rol {ooq puPtl

'ecllou lnor.ll!,\ slualuoc oql lellE ol lq6u aql eruasal "p11 sau16u3

6ullred 'sguar.udolaaap snonutluoc ol enp lnq 'uollecllqnd lo elep oql lP lcollog s!

1ooq slql u! pauleluoc uolletulolu! oql teql glnsua ol opeul uaoq seq lno^Eepua &aa3

_--a
\\l



PERKINS COMPANIES
AUSTRALIA
Perk ins  Eng ines  Aus t ra l ia  P ty .  L td ,
P .O.  Box  156,  Dandenong,  V ic to r ia  3175,  Aus t ra l ia .
Te 'eohone :  792-0431.  te lex  :  30816.  Cab les  :  'Perko i l '  N4e lbourne.
BRAZIL
Motores  Perk ins  S .A.
C a i x a  P o s t a l  3 0 . 0 2 8 , 0 1 0 0 0  S a o  P a u l o  S P ,  B r a z i l .
Te leohone :  448-1499.  Te lex  :  0 '114013 and 0114294.  Cab les  :  'Perko i l '  Sao pau lo .

FRANCE
Moteurs  Perk ins  S .A.
9 - 1 1  A v e .  M i c h e l e t ,  B o i t e  P o s t a l e  6 9 . 9 3 4 0 2  S a i n t  O u e n .  C e d e x .  F r a n c e .
Te lephone :  257-14-9O Te lex  :  Perko i l  642924.
G E R M A N Y
P e r k i n s  M o t o r e n  G . m . b . H .
8 7 5 2  K l e i n o s t h e i m ,  P o s t f a c h  1 1 8 0 .  G e r m a n v .
Te lephone :  06027/8081.  Te lex  :  4188869.
GREAT ERITAIN
P e r k i n s  E n g i n e s  L i m i t e d
Peterborough,  Eng land,  PEl  sNA.
T e l e p n o n e  :  6 7 4 7 4 .  f e b x :  3 2 5 1 1 .  C a b l e s  :  ' P e r k o i l  P e t e r b o r o u o h .
ITALY
Motor i  Perk ins  S .p .A.
V i a  G o r i z i a  1 1 ,  P . O .  8 o x  1 2 , 2 2 0 7 0  P o r t i c h e t t o  L u i s a g o  ( C o m o )  l t a t y .
T e l e p h o n e  :  ( 0 3 1 )  9 2 7 3 6 4 .  T e l e x  :  3 8 0 6 3 .  C a b t e s  :  ' p e r k o i t ' C a i n e r t a t a .
JAPAN
Perk ins  Eng ines  (Nor th  Pac i f i c )  L td .
6 t h  F l o o r ,  R e i n a n z a k a  B u j l d i n g ; 1 4 - 2  1  c h o m e ,  M i n a t u - K u ,  T o k y o  1 0 7 ,  J a p a n .
T€-lephone : (03) 586-7377. Telex : 24292fokyo.
SOUTH AFRICA
P e r k i n s  E n g i n e s  ( P t y . )  L t d ,
! . 9 .  B o x  3 r 2 8 5 , 6 t h  F l o o r ,  N o s w a l  H a l l ,  B r a a m f o n t e i n  2 0 1 7 ,  J o h a n n e s b u r g ,  S o u t h  A f r i c a .
Te le rhcne :  Johannesburg  39  28  21 .  Te lex  :  8 -0037SA.  Cab les  :  ,perko i l ' .

UNITED STATES OF AMERICA
P..kinr Engln.., hc.
32500 Va.  Bor .  Road
P O 8or  697 .  l vayne Mich 'gan 48184 .  U  S A
rer  r3 r3r  595-9600.  Terer  23-4002

Perk ins  Eno ines  La t in  Amer ica  lnc .
3?500 Van Bor i  Foad
p O Bor  697 .  Wayne Mrchrgan 48 t84 .  U S ^
rer  r3 r3r  595,9600 '  Tere t  23 ,4002

ASSOCIATE COMPANIES AND MANUFACTURTNG LICENSEES
A R G E N T I N A
P e r k i n s  A r g e n t i n a  S . A .  l . C .
Bo l ivar  368.  Buenos A i res .  Aroent ina .
T e l e o h o n e  :  3 3 8 2 3 1 .  T e l e x  : - 1 2 1 1 6 2 .  C a b t e s  :  p e r k i n s a .
KOREA
Hyunda j  Motor  Co.
H y u n d a i  B u i l d i n g ,  1 7 8  S e j o n g - R o ,  J o n g r o - K u .  S e o u l ,  K o r e a .
T € l e o h o n e :  7 4 - 8 3 1 t  a n d  7 5 - 6 5 1 1 .  T e l e x ;  H d m o c o  K 2 3 9 1
M E X T C O
Motores  Perk ins  S .A.
Ant iguo Camino San Lorenzo S/N,  Apar tado pos ta l
Te lephone :  4 -4455.  Te lex  :  00178493.  Cab les  :
P E R U
lüotores  D iese l  And inos  S.A. ,
A n t e r o  A s p i l l a g a  N o .  5 8 5 ,  A p a r t a d o  1 1 1  7 9 ,  L i m a  1 4
T e l e o h o n e  :  4 0 6 8 8 2 .  T e l e x :  2 1 0 7 6 .
SINGAPORE

'194,  To luca ,  Es tado de  i ,4ex ico ,  Mex ico .' l \ , 4 o p e s a ' T o l u c a .

,  Peru .

Perk ins  Eng ines  Eas tern  L td .
549 Uppr  Thomson Road,  S ingapore  20 .
T e l e o h o n e  :  4 5 2 4 4 7 1 / 4 5 2 1 8 4 1 .  T e t e x  :  p e r k o i l  R 2 3 3 6 0 .
SPAI  N
M o t o r  l b e r i c a  S . A .  ( D i v i s i o n  Z o n a  2 )
Car re te ra  de l  Aero-C lub .  Carabanchät  A l to .  Madr ld .  Soa in .
L9r9p_!9n_q :  208 52-40,  208 96-40,  208 98-40.  fe te ix  :  27924.  Cabtes  :  .perk_ ie .  Madr id .
U R U G U A Y
Perk ins  R io  de  la  P la ta  S .A.
A v .  J u a n  C a r l o s  G o m e z  1 4 9 2 .  P a r a q u a y  2 1 8 2  M o n t e v i d e o .  U r u g u a y .
T e l ä o h ^ n e  :  2 9 0 - 7 2 6 .  T e t e x  6 2 7 B p a r k U y .  C a b t e s  : . p e r k l n s ' - M o n t e v i d e o .
YUGOSLAVIA
Indus t r i ja  Motora  Rakov ica
Pat r i ja rha  D imi t r i ja  7 -13 ,  R
I  ndus t r i
Pa t r i ja rha  D imi t r i ja  7 -13 ,  Rakov ica ,  Be ls rado,  yuoo6 lav ia .
Te lephone 562 '043/562-322/562-992.  Terex  ;  i1341 yu  IMR Cabres  Indmotor '  Beoorao
ln  add l t ion  to  the  above,  there  are  Perk ins  D ls t r ibu tors  In  the  major i t y  o t  count r ies  th rougt tou t  the  wdr ldFor  fu r ther  de ta i l s ,  app ly  to  Perk ins  Eng ines  L imi ted .  Peterborough.  o r  lo  one o t  the  above compan ios .
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ON BOARD TOOLS

An ' ,on  board"  too l  k i t  fo r  eng ine  work  i s  ava i lab le  bu t  the  fo l low ing  too ls  and

general spares are suggested to supplement the kit  :-

Hose cl ips, assorted.

Hose,  assor ted  (convo lu ted  type  usefu l ) .

Fresh water pump driving belt.

Sea water  pump impe l le r .

W i r e  ( 2 0  S W G ) .
Insu la t ing  tape.

Jo in t ing  compound.

Magnet  (keep away f rom comPass) .

Mechanical f ingers.

Sel{-gripping wrench.

Asbestos lagging.

Low pressure luel pipe ol ives.

Small  hacksaw with spare blade.

Assorted f i les.

For  some eng ines  an  on  board  spares  k i t  can  be  purchased f rom your  Perk ins

Marine Distr ibutor.

*

Perk ins  eng ines  are  bu i l t  to  ind iv idua l  requ i rements  to  su i t  the  app l ica t ions  fo r

wh ich  they  are  in tended and the  fo l low ing  eng ine  v iews do  no t  necessar i l y  typ i l y  any

par t i cu la r  spec i f  i ca t ion .

\



'Äa11n6 lleqsluerC 
'91

'uorlcauuoc a^lro JolauoqcPl 'tl

'drund lale6 eos '8t

'IorlsdrO 
;tg 6utlectrqn-1 71
'jolol l rauels 'l l

'rolooc ilo xoqrPa9 '0|'

'rallrJ 
llo lanl 

'6

'laslulolv g
'de3 .raq1t3 ;tg 6utlectlqnl .2

'dr.un6 u1e:6 1lg 6utlectrqnl I
'de3 ta11t3 raleM qsall 9

'dtlnd uoricatul 1an3 
'v

'Jallll llv 0
'>lue1ryOt"* raleM qsall 'Z

'Äa;1n6 dun6 rate6 L{soll L

aurbu3 U\982't autlmol

Lt zl0l

"f#.

E' vl

&

I6v
tt'

L II

L-.. -



I

t

l 9

r8
t 1
I t

1 .

2 .
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4.236 |V Engrne

Coo lan t  F i l le r  Cap.

Front  L i f t ing  Eye.

Rocker  Cover .

L u b r i c a t i n g  O i l  F i l l e r  C a p .

Atomiser .

Fue l  O i l  F i l te r .

Fue l  In lec t ion  Pump.

Water Pipe from Gearbox Oil
Coo ler  to  Sea Water  pump.

Gearbox  F i l le r  P lug  and D ips t ick

Starter Motor.

E n g i n e  O i l  D i p s t i c k

F lywhee l  Hous ing .

L u b r i c a t r n g  O i l  S u m p .

L u b r i c a t i n g  O i l  S u m p  D r a i n  p l u g .

Sea Water  Pump.

Water  P ipe  f rom Sea Water  pump
to  Heat  Exchanger .

Power  Take Of f  f rom Front  o f
Crankshaf t .

1 A

18.  Crankshaf t  Pu l ley .

19 .  T iming  Case Cover .

20 .  Eng ine  Tachometer  Dr rve
2 1 .  D y n a m o  P u l l e y .

22 .  Heat  Exchanger .

23 .  Eng ine  Oi l  Coo ler .
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eng i  ne id enti f icat ion
The eng ine  type  w i th  wh ich  th is  handbook is  assocra ted  rs  desrgnated  4 .236M.

The f i rs t  f igure  in  the  eng ine  des ignat ion  denot€s  the  number  o f  cy l inders .  The
second group o f  f igures  denotes  the  eng ine  capac i ty  rn  cub ic  inches .  The le t te r  "M"

is  lo r  "mar ine" .

eng lne  ser ia l  number
The ser ia l  number  i s  s tamped on the  cy l inder  b lock  as  shown in  F ig .  1 .

The eng ine  number  cons is ts  o f  15  le t te rs  and f igures  a  typ ica l  nu 'nber  be ing
1D 1  4739U51 01 23D.

Where  in fo rmat ion ,  spare  par ts  o r  ass is tance is  requ i red ,  th rs  number  shou ld  a lways
b€ ouoted  in  fu l l .

F iS  1

Eng ine  No.  Locat ron  4  236M

8

t
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engine guarantee
The guarantee applies to new engines and spare parts only.
I t  does not cover second hand engines or parts, spurious
parts, accessories and proprietary f i t t ings.

Perkins do not accept guarantee claims direct lrom Boat
Owners. l f  a claim under guarantee becomes necessary, the
Boat Owner should contact the nearest perkins Marine Dis-
tr ibutor, his approved dealer or the Company from whom he
purchased his craft.

The ful l  terms of Perkins guarantee are set out in the Engine
Guarantee Cert i f icate which is issued with each engine and
should be found with the ship's papers, having been passed
by the Perkins Distr ibutor to the Boatbui lder concerned.

It  would assist i f  the Guarantee Cert i f icate could be produced
on any occasion that a claim is made.

./

1 0
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operat ing instruct ions

PREPARATION FOR STARTING

ENSURE FUEL IS  TURNED ON !

Open eng ine  coo lan t  seacocks .

Check  coo lan t  leve l  in  header  tank .

Check  eng ine  and gearbox  lubr ica t ing  o i l  leve ls  (see page 29  lo r  approved o i l s ) .

Ensure  tha t  the  fue l  tank  conta ins  cons iderab ly  more  than su f f i c ien t  iue l  {o r  the
in tended voyage.  The fue l  o i l  shou ld  con lo rm to  one o f  the  spec i f i ca t ions  g iven on
page 23.

a)
, @ @ e

ffim.

Fig. 2. Typical engine control panel
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wi th  th is  sw i tch ,  s ta r t ing  a  warm eng ine  is  e f fec ted  by  tu rn ing  the  swi tch  in  a
c lockwise  d i rec t ion  to  the  "S"  pos i t ion .

In  co ld  weather ,  the  swi tch  shou ld  be  tu rned to  the  , ,H  "  pos i t ion  lo r  f i f teen  to
twenty seconds and then to the " HS " posit ion in order to engage the starter motor.

As soon as the engine starts, the switch should be returned to the ,,  o " posit ion,
where this type of switch is used, i t  was sometimes customary to have a separate

switch for the electr ical circuits and this should be turned on before start ing the
engine and turned off after stopping the engine.

Starting the Engine (Alternative Method)
With some engines, a dif ferent starter switch is provided and the cotd start aid is

operated by means of a separate push button switch.
The cold start ing procedure however is the same, i .e.
Swi tch  on  by  tu rn ing  the  s ta r te r  sw i tch  in  a  c lockwise  d i rec t ion  to  the  f i rs t  pos i t ion .
Press the heater button for f i f teen to twenty seconds and then, with the heater

button st i l l  pressed' turn the starter switch in a further clockwise direct ion to engage
the starter motor. As soon as the engine starts, release .both starter switch and heater
button.

Heel Angle
Aux i l ia ry  yacht  ins ta l la t ions  may requ i re  the  eng ine  to  be  run  wh i le  beat ing  to

wrndward .  under  these cond i t ions ,  the  boat  may hee l  up  to  30"  w i thout  adverse
eftect on the lubricationg system providing the boat is r ighted occasional ly in order
to  lubr ica te  the  rocker  assembly .

TO STOP ENGINE
A spring loaded stop control is located near the normal engine controls and func-t ions by cutt ing off the fuel at the fuel inject ion pump.
To opera te '  pu l l  the  knob and ho ld  in  th is  pos i t ion  un t i l  the  eng ine  ceases  lorotate' Ensure that the control returns to the run posit ion, otherwise dif t icutty may beexperienced in restart ing the engine.
Swi tch  o f f  by  tu rn ing  swi tch  to  pos i t ion  , ,O, , .

some eng ines  have an  e lec t r i ca l l y  opera ted  so leno id  s top  cont ro l  mounted  on  thefue l  in jec t ion  pump.

Things to Note
When the engine starts, check the fol lowing points :

(a )  That  o i l  p ressure  is  reg is te red  on  gauge(s) .
(b )  That  charg ing  ra te  i s  ind ica ted  on  ammeter /genera tor  l igh t  goes  or , t .
(c )  That  coo lan t  i s  d ischarg ing  overboard .
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preventive

l f  a  Perk ins  mar ine
imoerative that i t  be

maintenance

d iese l  eng ine  is  to  g ive  long and t roub le  f ree  serv ice ,  i t  i s
main ta ined in  accordance w i th  the  fo l low ino  Per iod ica l  A t ten .

t t O n S ' -

I t  i s  good eng ineer ing  prac t ice  to  check  to r  water ,  fue l  and lubr ica t iong ö i l  leaks
and the  t igh tness  o f  nu ts ,  se tscrews and hose c l ips  a t  each serv ic ing  per iod .

I t  shou ld  be  no ted  tha t  ma in tenance per iods  g iven are  on  the  assumpt ion  tha t  the
f  ue l  and lubr ica t ing  o i l s  used are  to  the  spec i f i ca t ions  g iven in  th is  handbook.

Daily or Every 8 hours (whichever occurs first)
Check coo lan t  leve l  in  header  tank .

Check  sump o i l  leve l .

Check  o i l  p ressure  (where  gauge f i t ted) .

Check gearbox oi l  level.

Every 125 hours of 2 months (whichever occurs first)
Clean air intake gauze or screen.

Grease tachometer  ang le  d r ive  ccnnect ions  (where  n ipp le  f i t ted) .

Every 250 hours or 4 months (whichever occurs firsl)
Dra in  and renew eng ine  lubr ica t ing  o i l  (see  page 31  ) .
Renew lubricating oi l  f i l ter canister.

Check drive belt tension.

Check engine for leakage of oi l  and water.

Clean water trap.

Lubr ica te  dynamo rear  bush (where  l i t ted) .

Every 500 hours or 12 months (whichever occurs first)
Renew f inal fuel f i l ter element.

C lean l i f t  pump sed iment  chamber .

Drain and clean fuel tank.

Renew gearbox lubricating oi l .

Every 2,500 hours
Arrange for examination and service of proprietary equipment, i .e.
o i l  coo le r ,  e tc .

Service atomisers.

Check and adjust valve t ip clearances.



LI

I 
'6!l

'eu1Oua 
Jo acueurlolled ;eieua6 lcoqC 

'01

'(97 ebed sas) paeds 6ut1pt eut6ue 1ceq3 
'6

'slegl lto lenl pue 6ut1ec;rqnl Jol lceqC 
'8

'suollcouuoc pue lueutdlnbo lgclllcale lcotlC 'L

'uotsuel lloq a^tlp drund relem lceqg 
'9

'ssaulq6rl jol 'clo 'sdtlc esoq 's6utlunou.t 'si alcslas 'slnu leulalxa lcoq3 
'9

'sleol luelooc to1 lcedsut pue luel rapPeq ul la^ol luelooc IsstlC 
',

'p;oc (rlu ge'O) ul ZIO'O ol acuPleolc a^le^ les pue Älqutesse lalcor lllg6 'e

'Pelonb snblol

aql ol petreltlOlt lllls a.re Aeql uleyacse o1 ;;o 6utue>1cels loqun, lnoql!/r po)coqc
-ar oq plnoqs suorltsod Ol ls.rll aql's/t^oicslos/slnu oql lle 6u!ualq6!tal lallv

'ern6tl lceloc eq1 o1 ue1q6tler pue (.Og ol .0e) urnl e lo 9/L ol ZL/l llo ualcels

uor{l 'ponerqce st enblol lcalloc aql eloloq onotu lou soop Molcs}as/lnu oql ll
'pelonb

enbrol eql ol dn ualq6!l ueql '6ulue1qbt1ar uaqar so^otll /t^olcslos/lnu aLll ll

'{p3"ttl l"0Zl ueql ssal eq lou plnoqs olnlelaourol

lallno luplooc eur6ua aq1 'sr alcslos/slnu peaq reputlÄc 6utualqbtlal uaqM : eloN

'(S'ög eag) 'tu1.1 991 ro (ru tOI I'el) U rql 0Ol- lo anbrol lcoloc aql

ol ejp s,\ elCslos Jolpue slnu peaq .repurlÄc l3eqo pue Älquasse JalsOJ a^oulou 'Z

'Io i au qltrv\ Ictlsdlp uo lleuJ

1;nl o1 du.rns llUeJ pue.lolsluec lallU llo 6utlectlqn; ̂^auoJ'llo 6utlectlqn; utelg 't

-: 6urrnol;o; aql osllduloc plnoqs ie^olcaqg oql

'ac!^ros ut slnoq 09/92 ls.lll eql Jelre lno palllec aq lsnul auroue eq; lo la^olcotlc

leleueo e .aur6ua losolo eurj?y\l sull.tad Srq 1O fueltlap uolel seq Jou.lolsns e lellv

{I

{

re^o{ceqc Ärenl;ep lsod



preservation of laid uP engine
Where a boat is to be laid up lor several mcnths, the engine should be protected as

fol lows :-

1 .  C lean a l l  ex te rna l  par ts .

2 .  Run eng ine  un t i l  warm.  S top  and dra in  the  lubr ica t ing  o i l  sump '

3 .  Renew the  lubr ica t ing  o i l  f i l te r  can is te r  o r  th row away the  d i r ty  e lement ,  c lean
bowl  and f i t  new e lement .

4 .  C lean ou t  eng ine  brea ther  p ipe .

5 .  F i l l  l ubr ica t ing  o i l  sump to  cor rec t  leve l  w i th  new o i l  o t  an  approved grade.

6 .  Dra in  a l l  fue l  o i l  f rom fue l  tanks  and f i l te rs .  Put  in to  the  fue l  tank  a t  leas t  one
gat lon  o f  one o l  the  o i l s  l i s ted  under  "Recommended Oi ls  lo r  the  Fue l  Sys tem"
(see page 20). n, because of the construction of the fuel tank, this quanti ty of oi l
is inadequate, break the fuel feed l ine before the f irst f i l ter and connect a small
capac i ty  aux i l ia ry  tank .  l f  the  fue l  tank(s )  cannot  be  dra ined they  shou ld  be
f i l l ed .

7. Prirne the system as detai led on page 24.

8 .  S tar t  eng ine  and run  i t  a t  ha l f  speed lo r  15  minu tes  when the  o i l  w i l l  have c i r '
cu la ted  th rough the  in jec t ion  pump,  p ipes  and a tomisers .

9 .  Sea l  the  a i r  ven t  in  the  tank  or  f i l l e r  cap  w i th  waterproo f  adhes ive  tape.i

I
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16.  Remove water  pump dr iv ing  be l t .

17. Balteries

(a)  Remove the  ba t te r ies  and top  up  ce l l s  w i th  d is t i l l ed  water .

(b )  Recharge.

(c )  C lean the  te rmina ls  and l igh t ly  smear  w i th  pe t ro leum je l l y

(d )  S tore  in  a  coo l ,  d ry ,  dus t  f ree  p lace .  Avo id  f reez ing  r i sk .

(e )  Recharge once a  month .

18. Starters and Generators

Clean te rmina ls  and l igh t ly  smear  w i th  pe t ro leum ie l l y .  The genera tor ,  s ta r te r  and

control board must be protected against rain.

OILS RECOMMENDED FOR PRESERVATION OF FUEL SYSTEM

Lowest Temperalure lo be expecled during lay-up

E s s o  1 L 8 1 5  2 5 " F  ( -  4 " C )

E s s o  t 1 1 0 4 7  0 " F  ( - 1 8 " C )

S h e l l  C a l i b r a t i o n  F l u i d  " e "  ( U . K . )  0 ' F  ( - 1 8 ' C )

She l l  Ca l ib ra t ion  F lu id  "8"  (Overseas)  -70 'F  ( -57 'C)

She l l  Fusus  "A"  -1  5"F  ( -26"C)

She l l  Fusus  "A"  R1476 (O ld  Type)  25"F  ( -  4 'C)

No attempt should be made to restart the engine unti l  the temperature has been at
leas t  15 'F  (9 'C)  above tha t  shown in  the  tab le ,  fo r  no t  less  than 24  hours ,  o therw ise
there  may be  d i t i i cu l ty  in  ob ta in ing  a  l ree  f low o f  fue l .

The propr ie ta ry  b rands  o l  o i l s  l i s ted  are  recommended fo r  the  purpose by  the  o i l
compan ies .  They  may no t  be  ava i lab le  in  a l l  par ts  o f  the  wor ld ,  bu t  s t - t ' i tab le  o i l s  may
be ob ta ined by  re fe rence to  the  o i l  compan ies .  The spec i f i ca t ion  shou ld  inc lude the
fo l low ing : -

Viscosity :  Should not be greater than 22 centistokes at the lowest ambient tempera'
tu re  l i ke ly  to  be  exper iencec i  on  re -s ta r t ing .

Pour  Po in t :  Must  be  a t  leas t  15 'F  (9 'C)  lower  than the  lowest  ambien t  tempera ture
to  be  exper ienced on  res tar t ing  and shou ld  be  lower  than the  lowest  tempera ture
l i ke ly  to  be  met  dur ing  the  lay -up  per iod .

The o i l s  se lec ted  are  no t  necessar i l y  su i tab le  fo r  ca l ib ra t ing  or  tes t lng  pumps.
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llotc :

l l  the foregoing instruct ions are observed, the laying-up and returning to service
should be carr ied out eff iciently and without adverse effect on the engine. However
Perkins Engines Ltd., cannot accept l iabi l i ty for direct or consequential damage that
might arise fol lowing periods oJ lay-up.

frost precautions
Precautions against damage by frost should be taken i f  the engine is to be left

exposed to inclement weather either by adequately draining the cool ing system or
where this is not convenient, an anti- lreeze of reputable make and incorporating a
suitable corrosion inhibitor may be used.

Should i t  be the pol icy to protect engines lrom frost damage by adding anti- freeze
to the cool ing system, i t  is advisable that the manufacturers of the relevant mixture
be contacted to ascertain whether their products are suitable for use in Perkins
Engines and also to ensure that their products wil l  have no harmful effect on the
cooling system general ly.

I t  is our experience that the best results are obtained from antiJreeze which con-
fo rms to  Br i t i sh  S tandard  3151 or  has  been approved by  tes t ing  in  accordance w i th
BS 5117 C lause 5  to  g ive  a t  leas t  as  good a  resu l t  as  BS 3151.

The coo lan t  so lu t ion  conta in ing  25  per  cent  an t i f reeze manufac tured  to  BS 3151 in
water in a properly maintained engine should maintain i ts anti freeze and anti-corrosive
proper t ies  th roughout  the  w in te r  season in  the  U.K.  and in  genera l ,  a  sa fe  l i fe  o f  12
months may reasonably be expected.

When draining the water circulat ing system, the tap on the cyl inder block must be
opened. There may be other drain taps on exhaust manifolds, oi l  coolers etc.,  al l  ol
which must be opened.

l f  the engine is to be laid up tor the winter season, the raw water circuit  should be
drained. Before commencing draining, the sea cock should be turned ofl ,  then al l
drain points opened and drain plugs removed. The removal of the sea water hose at
the lowest point of the engine wil l  assist in the complete drainage of the raw water.

When the engine is drained, the fresh water pümp is also drained but the rotat ion
of the pump may be prevented by -

(a )  lock ing  o f  the  impe l le r  by  i ce  due to  the  pump ho le  be ing  b locked by  sed iment .

(b) locking of the seal through the freezing of globules of moisture between the seal
and the  g land.

Operators are therefore advised to take these precautions when operating in tem-
peratures below lreezing point.

1. Before start ing the engine release the drive belt and turn the fresh water pump
by hand : this wi l l  indicate i f  freezing has taken place. l f  freezing has taken place,
this should free any ice formation.

2 .  l f  i t  i s  imposs ib le  to  tu rn  the  pump by  hand,  the  eng ine  shou ld  be  f i l l ed  w i th  warm
water.
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BLEEDING THE SYSTEM
ShOuld the operator be unfortunate enough to run out of fuel,  or whenever any part

of the system between the fuel tank and fuel iniect ion pump has been disconnectcd'

the luel system wil l  have to be bled.

Ensure there is sufficient fuel in tank and that lhe fuel tank cock, where fllted, ls

turned on.

1 .  S lacken a i r  ven t  va lve  on  s ide  o f  con t ro l  gear  hous ing  (see f ig '  8 ) '

2. Slacken vent valve f i t ted on one of the two hydraul ic head locking screws (see

f ig .9 ) .  Unscrew vent  p tug  on  top  o l  fue l  f i l te r  where  f i t ted '

3. operate priming lever on fuel feed pump (i{  this is not possible, the camshaft

driving the l i f t  pump lever may be on maximum l i f t ;  turn engine one revolut ion)

and when fuel,  free from air bubbtes, issues from each venting point, t ighten the

screws in the fol lowing order :-

1. Fuel f i l ter cover vent screw.

2. Head locking screw.

3. Governor vent screw.

4 .  S lacken the  p ipe  un ion  nu t  (see  f ig .  10)  a t  the  pump in le t ,  opera te  the  pr im ing

lever and ret ighten when fuel,  free from air bubbles, issues from around the

threads.

5. Slacken unions at atomiser ends o{ two of the high pressure pipes'

F ig .
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4.

5 .

6 .

7.

8 .

Clean f i l ter head and bowl or base in suitable cleaning f luid'

Check seal ing r ings and, i f  damaged, renew'

Fit  new element to f i l ter bowl or new element to base'

Place square against f i l ter head and t ighten setscrew'

Bleed fuet system as described previously'

IDLING SPEED SETTING

The adjustment of the idl ing speed is made by means of the setscrew and locking

nut (see f ig. 13) on the top of the control gear housing'

ATOMISER TESTING AND REPLACEMENT

often a part icular atomiser or atomisers causing trouble may be determined by

releasing the pipe union nut on each atomiser in turn, with the engine running at a

fast "t ici-over". This wil l  prevent fuel being pumped through the nozzle to the engine

cyl inder, thereby altering the engine revolut ions. l f  after slackening a pipe union nut,

the engine revolut ions remain constant, this denotes a faulty atomiser'

When f i t t ing a replacement atomiser i t  should be noted that the loint between the

atomiser and cyl inder head is made by a special copper washer. Care should be

taken to ensure that only this type of copper washer is used. The recess in the

cyl inder head, the faces of the copper washer and the corresponding lace of the

nozzle holder cap must be perlect ly clean i f  a leakproof loint is to result '  Fit  new

copper washers each t ime an atomiser is replaced'

F ig .
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Heat Exchangers and Oil Coolers
Heat exchanger tube stacks can be removed {or servicing by unscrewing the t ie rocl

nut in the end cover and removing both end Covers. Both "O" Seals can now be re-

moved and the tube stack withdrawn from the casing'

l l  the tube stacks are badly choked the best method of cleaning is to place the

assembly in a boi l ing caustic soda solut ion. This wil l  loosen al l  foreign matter adhering

to the unit.  General ly speaking, however, the fresh water side i .e. the outside of the

tubes, should be fair ly clean as these are on the closed circuit .  The inside of these

tubes which may have salt  water passing through them are more l ikely to require

cleaning. l f  these are not badly scated enough to require the caustic soda solut ion

treatment described above, they can be cleaned by pushing a length of * in (3'2

mm) diameter steel rod down the tubes to dislodge any foreign matter. l t  is lM-

PORTANT when doing this, that the rod is pushed through the tubes in the opposite

direct ion to that in which the water f lows also that the rod does not damage tube

walls. when replacing t ie rods, do not overt ighten nut. Tighten to a torque ot

25 lbf i t  (3,46 kgf m) or 34 Nm.

Seacocks and Strainers
Ensure that seacocks are open prior to start ing the engine and that, after the engine

has started, there is a l low of water from the discharge pipe. The operator knows his

home water so cleaning of the strainer is left  to his discret ion, but regular checks

should be made ol the engine water temperature gauge. Fig. 14 shows a typical sea-

cock oosit ion.

F ig .  14
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F i g .  1 5

Renewing Spin'on Type Oil Filter Canister

1.  C lean ex ter io r  o {  f i l te r .

2 .  Unscrew can is te r  f rom f i l te r  head (see

F i s .  1 7  ) .

3 .  Us ing  c lean eng ine  o i l ,  l i gh t l y  o i l  top

seal ol rePlacement canister '

4 .  F i l l  the  new can is te r  w i th  c lean lubr i -

ca t ing  o i l  th rough the  cent re  th readed

or i f i ce ,  a l low ing  t ime lo r  the  o i l  to  f i l l

the canister through the element. Screw

replacement canister onto f i l ter head

unti l  seal iust touches head and then

tighten by hand as per instruct ions on

canister. Where a tool is avai lable'
t igh ten  to  15  lb f  t t  (2 ,17  kg f  m)  o r  20

N m .

F i g .  1 6

F ig .  17

5.  Run the  eng ine  and check  lo r  leaks .  Do no t  run  eng ine  a t  h igh  speed un t i l  o i l

pressure has bui l t  up. Recheck oi l  level and top up as necessary'

Oil Coolers

under  normal  c i rcumstances ,  o i l  coo le rs  w i l l  requ i re  l i t t le  a t ten t ion ,  p rov id ing  the

sea water inlet strainer is eff icient and kept clean'

A f t e r a | e n g t h y p e r i o d o f s e r v i c e i t m a y b e n e c e s s a r y t o c | e a n t h e t u b e s t a c k a n d
rhis may be effected in a similar manner to that given for the heat exchanger'

30
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MtL-L-2104C OILS

CompanY

B.P. Ltd.

Castro l  Ltd.

A.  Duckham & Co.  L td .

Esso Petroleum Co. Ltd

Mobi l  O i l  Co.  L td .

She l l

Total Oil  Co. Ltd.

Vane l lus  C3

0 ' F  ( - 1 8 " C ) 1 3 0 " F  ( - 1 ' C ) l  O v e r  l
to  to  80 'F

3 0 ' F  ( - 1 " C )  S 0 " F  ( 2 7 " C \ '  ( 2 7 ' C l
-..-l---

1ow \ zowtzo I 30 i

SAE Designation

20
20w/40

20
20w/30
20w/40

3/20
3/20

20w
20w

15W / 4C

1320

20w/20
20w/20
10w/30
15W/40
20w/40
20w/20
20w/40

20w/20

15W/40

20w/30

30
20w/40

30
20w/30
20w/40

3/30
3/30

30
30

15W/40

1 330

30
30

10w/30
15W/40
20w/40

30
20w/40

JT.|

'  
15W/40

2ow/40

Castrol/Deusol CRD
Deusol RX SuPer
Agricastrol HDD
Agricastrol MP
Agricastrol MP

Fleetol 3
Farmadcol 3

Essolube D-3HP
Essolube XD-3
Essolube XD-3

Delvac 1300 Series

Rimula  CT
Rimula  X
Rimula  X
Rimula  X
Rimula  X
Rotel la TX
Rotel la TX

10w

10w

3 /  1 0
3 / 1 0

10w
10w

1 3 1 0

10w
10w

10w/30

10w

10wTota l  HD3-C (Rub ia  S)
Total HD3-C

(Rub ia  TM)
Total Suoer Universal

Tractor Oil
(Mu l tagr i  TM)

The above speclfications are subiect lo alteratlon wlthout notice'
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wi th  the  Borg  Warner  gearbox  i t  i s  permiss ib le  to  t ra i l  lo r  8  hours  p rov id ing  the

fol lowing shaft speeds are not exceeded :-

Direct Drive

1 . 9
2 . 1
2 .5
2 .9

1 ,500 rev lmin

1 .000 rev lmin

790 rev lmin

7 1 5  r e v l m i n

600 rev lmin

520 rev lmin

Transmiss ions  incorpora t ing  reduc t ion  gear  must  have means o f  s topp ing  the

t ransmiss ion  ou tpu t  sha f t  l rom pro longed or  cont inuous  f reewhee l ing  Th is  i s  because

the  eng ine ,  be ing  s topped,  does  no t  d r ive  the  o i l  pump in  the  gearbox .  The box  there '

fo re  i s  no t  be ing  proper ly  lubr ica ted

prope l le r  sha f t  b rakes  are  ava i lab le  and the  boat  bu i lder  o r  s te rn  gear  spec la l l s l

shou ld  be  contac ted  fo r  iu r ther  de ta i l s .

checking valve clearances f ig.  18

Note :  When tu rn ing  eng ines ,  they  shou ld  a lways  be  tu rned in  the i r  normal  d i rec t ion

of  ro ta t ion ,  i .e . ,  an t i ' c lockwise  when v iewing  { rom the  gearbox  end '

Th is  i s  se t  be tween the  top  o f  the  va lve  s tem and rocker  a rm and shou ld  be

0 . 0 1 2  i n  ( 0 , 3 0  m m )  c o l d

When sett ing valve clearances the lol-

low ing  procedure  shou ld  be  adopted  : -

1 .  Wi th  the  va lves  rock ing  on  No.  4

cy l inder  ( i .e .  the  per iod  be tween the

open ing  o f  the  in le t  va lve  and the

c los ing  o f  the  exhaust  va lve) ,  se t  the

va lve  c learances  on  No 1  cy l inder .

2 .  Wi th  the  va lves  rock ing  on  No.  2

cy l inder ,  se t  the  va lve  c learances  on
No.  3  cy l inder .

3 .  Wi th  the  va lves  rock ing  on  No.  1

cy l inder ,  se t  the  va lve  c learances  on
No.  4  cy l inder .

4- With the valves rocking on No. 3

cy l inder ,  se t  the  va lve  c learances  on
No.  2  cy l inder .

q
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Electronics Screening (radar etc')

M a n y p i e c e s o f e q u i p m e n t o n b o a r d g e n e r a t e j n t e r f e r e n c e s i g n a | s a n d t h e s e a r e
p icked up  by  the  rad io  rece iver  ind isc r im ina te ly .  l t  i s  there fore  des i rab le  to  sc reen

ihese s igna ls  i f  poss ib le .  Rad io  in te r fe rence suppress ion  is  a  very  w ide  and var iab le

sub jec t  and i t  i s  suggested  tha t  a  spec ia l i s t  i s  con tac ted  to  adv ise  on  th is  somet imes

d i f f i cu l t  o rob lem.

Electrolytic Corrosion

This  can occur  when two d iss imi la r  meta ls  a re  b rought  together  in  the  presence o f

sea water .  Care  is  taken to  avo id  th is  in  the  des ign  o l  the  eng ine  a l though d i f fe ren t

meta ls  a re  necessary ,  bu t  a  b rass  or  b ronze p ipe  f i t t ing  a t lached to  a lumin lum par ts

f o r  e x a t n p l e  w r l l  r e s u l t  i n  r a p i d  c o r r o s i c n .

p a r t t c u t a r  c a r e  t s  n e c e s s a r y  w h e n  i n s t a l l i n g  a n  e n g r n e  t n  a n  a l u m i n i u m  h u l l .  Z i n c

anodes can be  f i t ted  to  hu l l s  where  cor ros ion  cannot  be  en t i re ly  avo ided,  and spec ia l -

i s t  f i rms w i l l  adv ise  on  the  use  o l  these.

co r ros i on  can  a l so  be  caused  by  cu r ren t  l eak l ng  f r om the  ba t t e r y  and  o the r  pa r t s

o f  t he  e l ec t r i ca l  s ys te rn  t o  t he  hu l l  v i a  t he  eng tne  o r  me ta l  f i t t ' ngs '

Battery Maintenance

WARNING.  Bat te r ieS under  charge g ive  o l f  an  exp los ive  gas .  Ensure  there fore  tha t

the batteries are properly and securely sited with plenty of venti lat ion and have access

for  ma in tenance.  l so la te  ba t te ry  when no t  in  use  ( i so la t ion  swi tch)  and main ta in

correct electrolyte level i .e. iust above top of separators

Keep battery clean and dry to avoid possible corrosion and current leakage.

Ensure  connect ions  are  c lean and t igh t  and tha t  cab le  s ize  is  adequate  to r  the

ins ta l la t ron ,  to  avo id  overheat ing

Any component  tha t  may cause arc ing  must  no t  be  f i t ted  in  the  ba t te ry  space

GENERAL PRECAUTIONS

When a l te rna tors  a re  used in  the  charg ing  c i rcu i t  the  lo l low ing  precaut ions  must  be

taken :-

NEVER d isconnect  the  ba t te ry  o r  sw i tch  o l t '  a t  the  s ta r te r  sw i tch  wh i ls t  the  a l te rna tor

is  runn ing .  Th is  w i l l  cause a  vo l tage surge  in  the  sys tem damaging  d iodes  and

t rans is to rs .
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emergency measures

l f  thd engine stops the f irst thing to do is check that the fuel supply is ON. l f  the
fuel valves or taps are open then check level in fuel tank. l t  the engine has been run
unti l  the fuel tank is completely empty there is a very good chance that there is a lot
of dirt  in the fuel l ines. Change the fuel f i l ter and having refuel led, bleed the system
and re-start the engine.

l f  the engine slows down or loses power there could be something wrapped round
the propeller. Always check this f irst.  Check air intake for obstruction and engine com-
partment {or good supply ol air.  The air intake mesh may be clogged with foreign
matter sucked trom a dirty engine compartment.

l l  the engine coolant boi ls ease down the thrott le and try to ascertain the cause. S"3

The f irst check here is at the sea cock to ensure adequate cool ing water supply, i f

sat islactory, check raw water pump operation, perhaps the impeller has fai led ; i f  so,
replace with the spare impeller which should always be carr ied as an on board spare.

Shou ld  one eng ine  be  shut  down on a  tw in  eng ined ins ta l la t ion  ensure  tha t  the
propeller shaft of the shut down engine is braked so that the speeds given for the
type of gearbox are not exceeded (see page 32).

l f  a serious leak occurs on a high pressure fuel pipe, disconnect and diroct f low
into a can or other receptacle and run the engine slowly and carelul ly on remaining
cyl inders. On NO account attempt to f latten the pipe as this wil l  ruin the fuel inject ion
pi lmp. Leaks in low pressure fuel pipes can be temporari ly repaired by the use of
adhesive tape, hose and cl ips.

Coolant leaks can normally be dealt with by adhesive tape, hose and cl ips.
:

l f  a serious oi l  teak occurs shut down the engine immediately and try to f ind the

cause. Oil  leaks are a lot harder to cure temporari ly, because of the pressure in'

volved. However i f  the main f low can be stemmed to a drip or dribble place a can

underneath the leak and replenish the engine with new oi l  ( from the spare oi l  can)

at the same rate as the loss.

Drlp trays of metal or glass f ibre should be used beneath the engine to stop lubri-

cating oi l  or . fuel oi l  dr ipping into the bi lges. Care must be taken to avoid galvanic

action with the drip tray e.g. a copper tray should not be used under an aluminium

alloy sump. Remember to keep the drip tray clean as this gives an early indication

of l€akages-

40
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