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HOW TO USE THIS MANUAL

This manual is divided into secticns as follows:

SECTION 1 - Page Mos. 1/up - General dato, specifications, installation, odjustments, maintenance,
gte. See index balow,

SECTION A - Page Mos. Al up . Parts idenfification of Ford bose engines. See index on poge A-1.
SECTION B - Page Hos. Bl up - Parts identification of Lehman marinizing parts. Ses index poge B-1.

in arder ta provide a simple method of ideatification, all medels included hersin have boon assigned o "coede™
Ietter as fol lows:

ENGINE CODE CUSIN  Me.CYL5. YEARS IDENTIFICATION

E 243 4 2/65.11/76%9  With cylinder liners
F 343 & 2/765-11/6%  With cylinder liners
G 254 4 12/°89-up  Less eylinder linsrs
H 380 & 12/69-up  Less cylinder liners
| 3463 & 7/68-up Turbocharged

INSTRUCTIONS FOR ORDERING PARTS

Parts listed herein may be ordered through eny Lehman Distributer, any Ford Industrial Engine Distributer or
directly from the Lehman Power Corperation, Prices will be quated upon request. In order to prevent errors,
plense order any required material by exact part number and name of part. Be sure to include engine medel,
serial number and year of manufacture, if known (see poge 7). All orders must be eccompanied by o deposit
of one-third cost of material unless prior crodit has been opproved.
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Dear Engires Owne

Welcome 1o the growing family of Lehman Power Marineo diesel engineusars . You'll be happy
ta know that you havechosen an engine which is heartily endarsed by leading boat buikders

or ts quality, periormance, fuel economy and long life. Your ongineis simple but highly afficiant
s poweer, staming and fuel economy will amaze you — gspecially if you've praviously oparated
gasoling powor

To obtain the boal pedormance and the longest e rdm any machns, 1 mus! be senicad
properly and rogularly. Fiters should be changed., coolant chacked, oil changad at specified
timoa, eic, Follow the suggested schadule shown horain — i will add ko your boating safaty,
poonomy and enjoyment

Parhaps the most impodant single recommondation | can maka 1o the new angine owrer 1S
“do nottinker™ I the usit & running woll — lsavo it alona! Adjusiments and repairs should bo
performed anly by a compotent diesel machanic who has the proper knowledge and tools
Marvy tirmes wo ana nequssiod 1o asegigtan ownes who has attempled his own repairs. Uinkess
you know whal you're doing, please “hands off"!

Lahman has a world-wide Service Network of Distributors and Dealers. Gel to know your loca
ona through the Lehman Start Up Program and they will be onhand 1o help you, shou'd you
maad i

Finally, always insist on ganuine Lehman Parts. There are many examples of good boating
days nined by the use of spurious engine and cooling circLet parts. Always specily Lehman
parts. If you have difficulty in obtaining them, pleass contact Lehman

With propar care your Lahman Power angine will provida many hours of carefres boaling
Thanks for the confidenco you have shown in our Company by selecting oLr aquipmdent Yiou
will nol be deappaoiniod.

‘Here’'s how to operate me...



ENGINE WARRANTY (LIMITED)

Dear Engine Qwirer:

The Lehman Power Corperation is lully oware of the problems which are  sometimes encountersd
In ubh:llining service for marine powering eguipment, & aiter the Fn“wing in an endeavaor to pro-
vide an understonding of ond solve such problems in the guickest and most efficient manner,

It should be recognized that servicing o morine engine cannat be compared to repairs to an sute-

mobile engine. In many cases the beat cannot be moved 1o o repair locility such os lowing & car
te a gatage; breskdewns may ocewr in remote waters far from competent mechanics an spare
parts, the yord or maring at which o disabled boat is berthed may not have qualified mechanics
and, of course, marine focilities ore far fewer in number than auto repair garoges. Facilities ond
mechanics to service marine engines ore usvally limited to the immediate area  in which boots
are moored, The recsonable boat cwner cannat expact the same service which moy be avail-
able to him in cose of an emergency cute repair. An impatient boatman may well beceome frusiried
if he attempis te compare availoble service focilities between the marine ond aule industries.

Your Lehman Econ-0-Power engine is built using o Ford engine as the "bose™ wnit. Lehmon
monufociures and provides the "conversion® equipment ... these parts which are needed to odapt
the Feord engine to marine use. In many instances, Lehman provides these parts to "engine
converters® who ossemble them to Ford engines purchased locally. Sometimes Lehman provides
only a pertion of the complete conversion with the converter supplying the balance of required
ports, Lehman moy also previde the completed engine which is fitted with the Ecorn-0-Power
canversion equipment at the Lehman [“rgry.

But, your base engine is worronted by Ferd Mater Company regardless of where or who converfed
it waee il the conversion is an a ved type such os Lehmon equipment, Lehmon worrants the
paris manufectured and Iu'pp“ld'taﬂﬂm. Claims for service or parts under warranty should be
directed 10 cr!hurfnur necrest Fard distributar or to the Lehman Power 'E.ﬂ'pﬂqﬁnrl for Lehman
distributor) depending upon the noture of the complaint, The two applicable warranties ond extent
of coverage lollows,

Be assured we will work with you to the fullest exrent in order to service your requirements,

Lehman Power Corporafion




FORD MOTOR WARRANTY (LIMITED)

This wartanty covers the bose engine as pravided by Ford - :rlil'l-d'i'f assambly from rocker arm cover fo

sngine base and from flywheel to front water pump. Swmrting motor and complete fuel system {including

fuel transfer pump, injecters, injection pump, Foet filter, efc.) are included.

Warranty claims should be directed to your nearest Ford Industrial Products Distributor, There are many

such distributors throughout the U5, (Any Ford dealer will advise your nearest contact) and these com.-
ponies often hove dealers in areas which Ii:a'f cannct elficiently service themselves. If in doubt regarding

ony warranty problem, or if complete satisfaction is not obloined, contoct Lehman Power Corporation
The follewing excerpts are from the stondard Ford warronty as applies to marine power applications. Bui,
please note that this summary is not complete and, of course, is subject to change:

questions an

*Ford Motor Compeny warrants that each part of such engine will be free under narmal use ond service
from defecis in material and workmonship for o period of one year frem the dote of delivery to the ori-
ginal retail purchaser. In the event that new Ford bose engine assemblies are used in morine power
commercial or work boat applications, each part of such engine will be free under normal use and ser-
vice from defects in material end workmonship for o peried of 2ix months from the dete of delivery to
the ariginal retail purchoser. Ford's obligotion is limited to free replacement of, including related
laber [(other than lobor required to remove, replace o gain access te the engine) at a Ferd approved
locotion or credit for such parts as shall be retumed 1o Ford with transportotion prepaid and as shall
b ul:‘hnpw|ndgud l:-y Ford to be defective,

This warronty shall not opply 1o ony Ford engine 1] if &t has been subject te misopplicotion, abuse,
misuse, negligence or accident, or 2} if parts not made or supplied by Ford hove been wied in conpec-
tion with it if, in the scle judgement of Ford, such use affects (15 perfermance, stability,or reliability
3} if it hos been altered or repaired cutside of o Ford location in o manmer which, in the sole judge-
ment of Ford affects its performance, stobility or reliability, or 4} if it shows evidence of participa-
tion in racing o other competitive activities.”

A werrgnty registration form is provided with your engine, Before plocing engine in service, complete all
Sl'.u.i-nr-ﬂ all copies, excepting the one marked “owner™ fo:

Ferd Moter Company - Engine & Foundry Division
Industrial Enging & Turbine Operations
P.O.Bex 179%  Yilloge Plazo

Dearborn, Michigon 48121

The "Owner™ copy should be kept by the engine owner in case it should be required for reference or procf
of registration,
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LEHMAN DIESEL ENGINE WARRANTY (LIMITED)

Complete diesel engines provided by Lehman Power Corporation are fully checked ond tested peior to
shipment. An occasional defect will bacome apparent only after the equipment has been placed in service
um!P, in such coses, defective ports will be reploced under the terms of owr stondard warranty as follows:

*The manulacturer warrants ecch new assembly or compenent part monufoctured by him to be free
fram defects in material ond workmanship when used by the original purchaser under normal con-
ditions for the purpose ond service for which intendad,

Under this warranty, such material claimed defective may be returned 1o the fectory not longer than
onu [1) year ofter date of purchase. Upan inspection by the manufacturer and verificafion by him
of defects claimed, the monufacturer will at his option repair of reploce such material ot no charge.

Diesel angines provided by Lehmon include o Lehmon warranty card which must be completed and
mailed prior to or gt time of initial engine *stort.up® in order to initiote wamanty, Mo claims will

be honered unless such registration has baen filed.

The manufacturer will not be respensible for time spent, work performed or materials furnished by
others without his written authorization,”

It is recognized that, in proetice, it is eften impractical to remove some vital IFE'" from the engine and
awail its 3-1'.-.-“-, to out fectary, repair and return fo service. Therefor, if o defective part becomes ap-
rent, the user may notify us and o replocement will be forwarded at ence. Such replocement part must
e paid for at time of delivery. If the part claimed defective is returned to the Lehman Power Corporation
within thirty (30} doys of receipt of replacement and if defect is confirmed, customer will be issued credit
on the pur:hu-!-r.'d part. I found pot d'{rtliue_, part will be returned to cusfomer aond ne eredil issued.

A defective Lehman part is our responsibility and we realize that labar chorges will be incurred in making
raq;uimd replacement. Lehman will absorb such costs, within the limits shewn below, on defective parts re-
meved From engines which hove been ossembled, tested ond provided complete from the Lehmaon factary
for marine installatien. Pleose note that these cherges will not be reimbursed on these installotions where
basic engines or transmissions are provided by sthers. [0 is only through assembly and testing and final
inspection of the complete engine ®"package”™ within our plant thot hidden defects moy become apparent.

When applicable under above conditions, ollowable laber time will be as follows: (Time shewn is for re-
removal of defective part, replocement and paint, if reguired.)

Alternater assembly . . . . .. .. ... one half hou
Engine mount {and align engine) . . . . one hour
Dil eooler (engine or tronsmission) . . . one heur

Heat exchanger . . . ... ......... @ne hour

Exhoust manifald [4 eyl. medel} . ... . two and one gquarter heurs
Exhoust manifold (6 eyl. medels) . ... two and one hali hours
TronSmission « c v oo isnsassesns thres hows

Expansion lank . o« o 0 20 v s e p s sa one half howr

a1l warranty claims myst be occompanied by engine serial number, nome of boat manufacturer with model
and sericl numbers, name and address of owner, date engine ploced in service and full history of defect.

EXCLUSIONS

This warranty shall not apply fo:
o) Failure resulting from impraper installation of engine.
b) Foilure resulting from lock of proper mainfenance.
c) Engines used for racing or operated in excess of rated spoed.
d]- Cost of removal or reinstallation in a baat.
&) Engines which moy have been operated with impreper or confominoted fuel or lubriconts.
f1 Engines which are installed in such manner that servicing or parts replocement

cannot be normally accomplished.
g) Any engine which has been altered or adjusted so os to impair its original charocteristics.




MODEL IDENTIFICATION & SERIAL HUMBERS

The model and serial number of your engine is easily located by reference to the following drawing. It
will be noted that an identification plote with detailed information is affixed to the Hyshael hous iﬂE
[starting May, 1972} at ppp:qumlqu the 7 o'clock pesitien. terial number is olsa stamped o & “pad

lozated at front, right side of angine black [behind water hose). The cubic inch displacemant of engine
is siomped on similor pad at rear of block, right side.

IDEMTIFICATION PLATE
(Mote 1)

CUBIC IMCH
DISPLACEMERT

FLATE IMDICATES ORIGIMAL
CRANKSHAFT JOURMAL SIZES
[Hate 1}

Inedusitgl  Fower  Frof

LAPRLITY FUEL 5Y5 HEM

DATE SER No BUILD
L3

SPECIAL EQOUWIPMIENT

MODEL

f 1 |
HD BLOCH

Nao

SERIAL Me. PAD

SERIAL Mo. PAD
[Ford stamping)

IDENTIFICATION PLATE

The identification pll:h:- affiued ta Enging rocker orm cover
a3 shown obave, provides the fellowing informafion:

I - Engine mods|
2 = Cubic Inch Displacement
3 = (Mot Applicoble |

5 - Complete "build® number coded to indicate foctory
installed eguipment,
& - Injection Pump: A-Governcs at Front
B - Gevarnor at Rear

7 - Type of Governor

B - Spocial Injection Equipment (If provided)
9 - General Operating R.P.M.

10-Cylindar Head Type

11 -Engine Bleck Type

12 -Special Equipment [ If provided)

Mote 1: Prioe to mid-1977, identification plate was lecated on flywhee! housing.
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TYPE

MODEL [INDUSTRIAL)

MODEL (L EHMAM)

BORE ~5STROK E

CAPACITY

B.H.P. (8.5 Overlood]

(Cont, B Din. 6270

TORQUF [B. 5. Overlaad]

{B. 5. Raring)

SPECIFICATIONS

G - 254 cu/fin, 4 Cyl. H - 380 eu/in, 6 Cyl. I = 363 & Cyl. Turbo,

cieassaed CYCLE, OVERHEAD VALVE, DIRECT IHJECTION --c=:samme

2712-E Er15-E TH04-ET
ADI54 &0 380 40343T
4,22 = 4.52" 4.1 = 4527 4,125 = 4.52°

43 ewsin, (BF50 ech
150 o 2400 pm
134.5 ar 2400 wpm
348 In/lke ar 1800 rpm
T hAlbs = 1800 rpm

M0 ewsS o (A0 ol
120 gt 25060 rpm
184.5 af 2500 rpm
ZE0 V1 bs o 1500 rpm
252 Pflba ar 1400 pm

284 eufln. (4150 cc)
B0 ot 1500 e
Td.2 ab 3530 rpm

VEE fo/Ths ot 1400 rgm

Taf e/ 1ba of 1400 rpm

COMPRESSION RATIO T4 1 16 ta 1 157 m 1
COMPRESSION PRESSURE I e 380 Vhw. por 8. in; ot P15 mpm = = s = s s s s s namsaas
FIRING ORDER 1=2-4-3 1-5-3-d-2ed 1-5-3-4-2-4
CRAMESHAET ROTATION crssssmsmmanssrnmens CUEW, loelng Hywheel « - -2 v v veennnaacan-
MAX, INSTALLATION AMGL E * 15 * )59 15
GOVERMED SPEED {Max) MO LOAD 2650 rpm 2850 rpm 2500 rpaw
UNDER LOAD 2500 rpm 2500 rpm 2400 rpm
IBL MG SPEED s e e e SO PO P i
EXHAUST SIZE 2 1/2% NPT I HPT 4% 1.0 Hose
EXHAUST BACE PRESSURE (Mas) = =+ - s as s aoe 1 IbSugin. 3.0 Mereury] o oo o nw- AR IbSagdnd1.0" Hegl
COLD START Excess luel daviea Euceny fusl device Glaw plug
FUEL Ha, I Diwswl He. I Disnnl Ho. 2 Dissnl
VALYES rrrasmemrernsannnasssscs Frgy furm e » « 5 = 2 = == = 2 = = = - = = -
VYALVE CLEARANCE [hat] l=t, D15; Ewh, 012" Int, D15 Ewh. 012" Inf. J18": Exh, 018"
FISTOMS A o T, el b Aluminus allay, tin ploted ==« « =+ @ 2 s nemsceass
COMBUSTION CHAMBER NS A s EEENEEE s Eee Mochined in pisram erswn - = = = = = = L i e s 1B

PISTOM BINGS
CABMSHAFT
CRAHKIHAFT
Mkl BEARIMGS
LUBE SYSTEM:

QIL CAPACITY [leval, w/lilter]
HORMAL OIL PRESSURE
OIL TEMPERATURE (range)

LUBRICAMT
Bhowe 9090
20 re #0%
Balow 3001
QIL FILTER
QlL COOLER
FUEL THIECTION PUMP
GOYERMOR
TIMING
LUBRICAMT
QIL CAPACITY
INJECTORS
OPENING PRESSURE
FUEL LIFT PUMP
COOLING 5YSTEM
CAPACITY, WATER
OFERATIMG TEMP,
OPTIHMUM TEMP,
CIRCUL ATION
ELECTRICAL SYSTEM
ALTERMATOR
SUGGESTED BATTERY
STARTIMNG MOTOR
VOLTS
LOCE TORQUE
RUNMING TORQUE
HEAT EXCHAMGER
RAW WATER PLMP
MAMIFOLD, EXHAUST
MAHIFOLD, INTAKE
AIR FILTER ELEMENT
ENGINE MOUNTIRGS
FUEL LINE
TACHOMETER ADAPTOR
FAM BELT TEMSION
WEIGHTS:

EMGIME {Lass wwanimissian)

BLOCE OHLY
HEAD with YALYES
FLYWHEEL

s-rrrrrrrraneren JCompranslon; 1011 comirel seservcscsascrssns
tisrT A ETE TR R R D N W cu‘l.lnﬂlﬂ-n”l:l]l.'G--rlllhﬁ.n------.-..-..a.. ......

P R S 1-1--11-.jn.l{ﬂﬂni-a-a-"-,.'r.........--
5 7 T
_ Bars 12 qrs, 12 qgrs.,
=xas = 30 lbafugs in, ot 1500 rpmy 35 Ibafsg. in. of 200D rpm = - = = s o v = mw e
sespmanenrasannmsssamnans IBS+TPM® st e mnmer s s embm & &mess @

fer pogen 7324

srrnmmaannss Full flow, disposable, “ipinea™ typs o ¢ =+ -+ « Connigler fyps

== =2r====x Shell and tube iype hegt sachanger s« s s s eo s ssnn s sacsasas

s E e resecanes  Eimms, mellbalament « s s s 55 50 s ss s s ma s s as
Mechanieal Mechamical Meebhanical

20° BTOC Mo, pisten 20° BTOC No, | pisran IIPRTOC Ho. | plsten
TR T R R SRR AR S e s - = 5!!!-d-iin'in-'l.ump---qr---r.ra..a- ......
5 aiale B0 pinta B0 plste
e EP TR ER N BN NN R EE &S EE -ih'ﬂ‘llrﬂ'"" -------- re mee nE o Eao®
182.5 10 1BY.5 Atme . TE2.5 10 1R7.5 Armaa, 203 ta 20% Avmod.
T R e R BliphruimwllhhundplmlnlI-'qian_---a-a-.-..fr.
Trrasmsamnascccce s Presgutized, Serigi type v s s s s m s mme m s s as
15 quanas 20 quarts 20 guaris
e T b e L L -
L TerrrrnEE mma PPE"!'.{llill:lﬂ':j--......1...‘.........
seremerercsannncsa REF GPM of 2400 engine rpa = = 5= 5 2 - 0 oo s —wmw e
T T N |=1|l|;||1;npi‘rlp-.r-'ndn||-|--a|.-|..a..aa--
Trssmaacaca-- 55 Amps. with integrol voltgage ragulafar = ¢ « o = s & o0 oo a -
R R A s s s R &S s s e mwmomw ‘ﬂnmp...l"hr.,n1|-|1|-.1|,|r|1------r-u---raa-.a.-n.a
A gt MR BLAE TLTE 2 ilage, pre-sngage Iype = s 52 58 - o-m - - rrw o
LF: iz 12
sresrecwrrrnmnwswwss IFE IFbe., TOTD omp. draw = s 2 2 s o 2 s s pawews=
et == eo MB.G ar 1000 rpm; 450 amp. drow » s s s 0 s i s n i m e an
TR E R RN A s s e Shell omd tubs 1ype, Fposs s s s s s a3 scionnmnnen
msrrerenenass  Brenze, single impaller iype, geor driven = « - - - o .. s
& s =s s s LT R Erlrllﬁn,li'-lh'lll'l;lh'!-l;uqh-l-r-r-r-r-------...a.a...-
Intmgral with exhausi Iniegral with erhaust Separate
*aessssssac=- Paolyuethons, 40 pors, mplocoobie - « o « - Wire Mash
SEtrmE e eE s Robber compound, odjusioble « « « ¢ oo o oo u s s e
s ser-x IE" Recommended. Reduce to 57186 at enging « o o o o 0 5520
s R Turme C.C.0. ot 1/2 wngine spasd. Adspra 2 778 - 18 feirgls = = =+« =
EAE AL A ek Er e 1/3®" fram moveament = = = o s s = s ¢ a @ e @8 8 55 & & &&
B lba. 1897 lba. 1120 b,
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& CYLINDER, 363 Cu./In. TURBOCHARGED-LEHMAN MODEL &D363TC

WO OF CrLs & pore 4- 1258 ins, stRokE 4-524 ins.
conPression RaTio 15 -70:1
CORRECTED TO  TEMP &0° F PRESSURE 295 ins Hg DAY AIR

engone mope. 2704ET TURBOCHARGED DIESEL MARINE ENGINE oaTE 25-7-69

DUFLACEMENT 362 -8B cu. Ins.

NEENEEEAEENE INE N EERE NG SN NSRS NNEANEEEDERNE REEEN | | 1
L.-L_Iil|IE||I||||i|]_L.L,|._.L.L.i_leJ._|.||-|||t|].J.!1|.l||J!| | 1
{ I AX B HP IS0 « 2400 R P M. MAX TOROQUE 137 LE FT. o+ OO0 R F. M i
[ 1 LMAXBH.F 135 0 2400 B P M. MAX TORQUE 306 LB FT, + 2000 AP M ] ]
] 3 MAX BHP 122 - 2400 A PM. MAX TORCUE T0 LB FT, « 2000 ALP.M. T T
HHTH T 0T
T LT EREEEN I N | ! .L'L |0
m’-},.. :
HHH e
T THT et
.*I W“‘S_'[
} . -
[- = "
i ] : T D141
1 k- +
P ——— T
] II : : ! -I;'-!-I-
; e = NN RS
150 o S IREEE N i 3 .
--I—E- 4 - | - | ] -—|—:—I~+-|
g b oa- E |+ -
u ! ! | qt' 1.'_:_
T | ¥ a I i LE]
1 - e 4 T w ! E -—J—-I—i-!-
HHHH T SN AT
| ——i—f +
‘-.113-.'3 5 . a 4 11
s O L 1 11
O ==t . ] - . I--
a | ! | rﬁ. . .
i e ' | - F
mp S F - . R & =
E_:i:' 1 ] o4 + : " 11r 1 :I'-:
I_,”u L - . i 4 .i
- T INENE 1 ' 1 +.. - - :- E 4
i i - .: - R R = — 4 1]
E 4 1 1 ' T 1+ s |4 = & 1
L AAEEESSNEE 1 s BER B
] [ ¢ & ] r-:: rl‘l[ -r " " i =g :
- ! § - M "
etE A A e
| 1 ] 1 11 1
== | T 1 ™11 ]
e 4 e B " +
= M s . e - 11 R E R
£ = . 1 ] . |
FEERET T 1600 FEHTT 1800 T 2000 2100 TH 2400 H i_
" EEEEEE B THENGINE P M EEEESRENEE inadRse e

COMDITIONSE OF TEST Engmn- with generaior, mesh type dor lifter and exhaus

back pressure fad gaceeding 1 = Hip

@ PLEASURE CRAFT - MAX OVERLOAD
@ PLEASURE CRAFT — CONTINUDUS OR WORKEOAT OVEALOAD
@ WOREBOATS CONTINUDUS

ENGINE ENGINEERING
INDUSTRIAL PRODUCTS

AFPROVE :%‘7/"—"'_-_‘:}.

-, -
DATE l,i";? c:l'.'-"f e '--_




13
LEHMAN DIESEL OWNERS' FAULT-FINDING GUIDE

* Parficular ottention sheuld be directed fo the mest common trouble-spots marked by asterik -

ENGINE WILL NOT START

| |
Starter does nol Starter cranks
crank engine engine slowly
| | Storter cronks L |
engine
* Baftery run down * Battery partly run down
Baottery ceble or switch * Battery terminals loose,
wire disconnected. dfﬂ‘r or corraded,
* Faulty starter switch, Foulty starter solenaid,
Faulty starting motor Faulty starter
Starier drive does not Engine oil too heavy,
engoge flywheel,
Machanics | Fuel System
|
I
* Injestion timing incofrach
Poor cylinder compression
Blocked air cleaner l
Fuel Reaches Injection Fuel deas MOT reach
Pump Injection Pump
** Air in buel system ** Lir leak in fuel line
* Stop contral engaged Fuel tank empt
Contrals binding * Stoppage in fuel line
Faulty injectors Stoppage in Fuel Filtes

Woter in fuel system
Faulty lift pump

EMGINE STARTS

EHMGINE RUMS INTERMITTEMTLY EMGINE MWOT DELIVERIMG FULL POWER
Idle adjustment toa low ** Air in fuel system
* Air = Legking fuel system Engine overheated
Fuel (lift} pump diophiogm wom Injection timing incorrect
Fuel tank near empty Incerrect valve clearonces
Fuel filterfs] clogged Dirty gir cleaneris)
Step central partly engoged
ROUGH IDLING ENGINE KNOCKS
* Air in fuel system * Air in fuel system
* idle adjustment set too low il level [pressure ) low
* |dle damper screw requires adjustment Incesrect grade fuel il
Dirty o1 faulty injectars Water - Leaking eylinder head gosket
Imjector pipes loose, crocked or broken Incorraet injection timing
Incorrect impection timing Faulty injector

Sticking valve or rocker arm

Continved on following page. .. .



FAULT-FINDING GUIDE (Continued)

EMGINE OVERHEATS

ENGINE EXHAUST SMOKES

* Insufficient water supply Fuel, poor grade (black smoke]

Fresh water nat eirculating Crankcase overfilled (blue smoke )
al Loose or brakan vee belt Cald engine tempenoture {white ar line hEuu]
b} Hoses clogged o collapsi * Propeller too large (block smoke ]

while running at high lpu:d'n. Mox. speed stop screw set too high

c} Faulty thermastat fer load [black smoke )

* d} Air tra in woter system. Propeller tea amall [white smoke )

* ¢} Clogged heat exchanger Excess fuel button stuck
fi Clogged bleed hole in thermostat Incerrect injection fiming

Een woter flow insufficient
* a) Clogged seo wafer strainer

b} Water intoke scocp domaged or lost ENGINE MISFIRES

] Sea cock closed
d} Water pump Impeller domaged

* Injector pipe leose, broken or cranked

* &) Heat exchanger or il coolers clogged. Injectors dirfy
Low crankease oil level ® Air leaking in fuel system
Incorrect injection timing Sticking valve or rocker arm

BEFORE OPERATION

Before ni:mrl:ll'in-ﬂ @ AW nngirm it should be ﬂtﬂfnughlr m!-pl*ﬂll:l far dnmugn
fikely to effect i1s subsequent operation or that may howve resulted from ship-
ment of installation in the boot. Controls should be inspected 1o assure they
perfarm properly and, of course, the operatar should be familiar with all con-
trals, instruments ond proper engine operation,

The engine should net be started until the operater has read this monual thor-
oughly and femiliorized himself with manner of checking oil level in engine
sump, coclant lewel, ail in injection pump sump, oil in trensmission, blee ing
of air from fuel system, ete, The chapters on *“'maintenance’’ and “running in
J.huu!l:l hl.- pdrrltulﬂrl;r I"u:ﬂld.

Assuming that all engine checks have been performed you ore recdy fo stort
your enging.,

RUNNING 1IN

0O MOT OPERATE YOUR MEW ENGINE AT HIGH 3PEEDS
IMMEDIATELY " FOR EXCESSIVE WEAR OR DAMAGE MAY
RESULT.

Long and dependable service moy be expected if proper care is taken during
the “break-n'" peried. The following speed limitations ore recommended:

RUNNING TIME RPM
30 Minutes Idle {ne |locd)
:'lﬂ' Minutes Eﬂﬂ
| Haut § e
1 Houd 1200
2 Howrs 14040
4 Hours 1.506)

Total run-in pariad — § hours
Afrer the first 15 hours, complete the maintenonce instructions os shown elge-
whese in this manuval.

Bafors starting rarbs engine, rofer
fo "Lubsicatican™ ssetbon for Infor-
maticn regard ing priming with ail,

IMPORTANT

[Togr sy . -

FIG, 7
INJECTION PUMP

» Wling speed odj. screw

. Ol FilE plug

« Alr hliiﬂ LErEwW S

« B10p contral lever

« Excess fuel [ecald waathar

afor! ] bulion,




CONTROLS, STARTING & 5TOPPING ENGIHE

Mo amount of engineering mag-i.-nuﬂy or care in manuvfacture con substitute for
the need of kno Elldgi on the eperotion and aveidance of mis-use by the oper-
ater. [t is impartant to be fomiliar with all contrals so o5 te krow how 1o pro-
porly operate your engine.

Refer to Fig. 2. To stop engine, the step lover should be mw-:d -H- far os it
will travel towards the front of engine and held until engine is fully stopped.
This lever cuts aH the :upply af fuel is the injection pump. IHD E: Befars
shutting down engine it should alwoys be allowed fo idle for chout two mins
utes, particularly after axtended poriods of cruising.)

Engine speed control is the longer lever at side of injection pump (Fig. 30
Meving toward front of engine increases engine speed,

The escess Twel device permids odditional fuel to be supplied by the injec-
tion pump when storting engine in cold climates, It s situated in front of
pump at base of ergine step lever. Te eperate, mave throttle cantrel lewer
fo maximum engine speed position, push the excess fuel buttan snwards, then
return throttle to about mid-point position, The button will spring out outo-
rr.nllliﬂ“',r when engine alaris. Dia not attempt to wedqe the buttan in as this
will reduce engine power,

To start angine when cold — make cerfaln thal transmission IS In
naulral posilion and that all béat accessory equipment (Rilge pump, ax-
tra alternalor or genarator, hydraulic pump, winch, etc.} is disengaged.
Check thal engine stop lever is fully lowards rear (flywheal end) of
engine. Set throtile lever 10 Y open position. (In extreme cold weather,
engage the axcess fuel device as described above ) Press starting bul-
ion to operala starter. A% S00n0 4% 8ngine s1ars, release starting button
and reduce speed conirol lever to warm-up (idling) spaed of FO0-B00
APM. If engine fails to starl within 5 seconds, release starting button.
Try again after allowing sufficient timea for all moving parts 1o stop.

Dnes En?ina has started, [ should be allowed {0 reach 170°F balore
full Ioad is applied,

To restart en;rtn& when warm, use same procedure as above except set
speed conircl lever io approximately mid-paint of its travel,

FUEL SYSTEM

Caution: Your injection pump is o very occurately mochined piece of egquip-
ment and requires careful hondling ond odjustment. Mo repairs ather than
shown herein should be entrusted to other then o diesel rEpair fine |ih;,- haoving
the required teals, knewledge and test calibeation equipment,

Coutien: Mever bend the injector pipes (which comnect injection pump to
injectors) as this moy unbalence the volume of fuel delivered 1o soch cylinder,

Coution: Do not use o galvanized fuel fank os the zinc cooting reocts with
the fuel oil ond forms wundesireble compounds which can foul the injection
sy shem,

FIG. 4
EMGIME FUEL SYSTEM

A= Excois fual colleeter fube

B - Sscondosy Tusl Tilkers |
C - Comnnactor, axcess fusl refurn lins

E = Injaction pump cover.

15

FlG. 3

IMJECTION PUMP DETAIL

I = Theattle contral lever [an
masimym speed position )

2 - Encess fuel {cald wearhes
wlark ] huivan,
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FUEL SYSTEM (Centinued)

The fel injection equipment is made fo wery accurale limite end therefore
oven the smallest porticle of dirt entering the system will destroy its effi-
ciency by cousing irﬁ#hﬂ-ﬁl of scering of premofurs wear on highly Finished

ris. A cleon fuel system is obsolutely essentiol. Insure scrupulous clean-
iness when hondling fuel or fuel system companents, At all fimes moke cor-
tein that water is not allowed to contominare the fuel oil. Try fo moke o
practice of refyeling cut of the rain, Use a Fine gouze filter funnel ond always
wipe the fuel tonk oround the filler cap belore and afrer filling and immedi-
ately replace the cop.

An efficient, large size primory fuel filter ond wolter seporotor {colescer] is
desmed o necessity in -:lrt:!:: to prevent foreign particles reaching the injection
Equipment Sn your engine.

Your engine iz equipped with secondory Peel filters which filter out conm-
taminates tho! moy find their way through the primory filter. These filters
[“g- ﬂg. 4, L SA) locoted towords reor of engine hul:hr riﬂﬁ side, have
elements which should be replaced snce sech ssaten er @ lessy each 200
hours (whichever comes first) under mormal conditions. (When replocing
filters, vie new goskets &r ‘I-Hlim? Fings fo prevent air leaks.) Fallowing
filter replacement, bleed oirfrom fuel sysftem os later described vnder ““bleed-
ing the fuel sysiem"’, Excess fuel delivered fo the injeciors by the injectien
purip is collected by o fube locofed under the rocker arm cover (see A, Fig.4)
and delivered to fitting C, Fig. 4 located ot rear, right side of cylinder
head. This iiH'ing should be connected to tap of fusl tonk I:-',l 1a" -|rr|ir|,]-
tube or hose E Fig. 5) in order to return excess fuel to ronk. Moke sure
to install o short section of fHexible tubing in this line to prevent break-
age due to engine vibration,

An averflow tube is provided on the sump of some injection pumps 1o pre-
wvent averfilling. Upon first Filling or when replenishing oil, o con or
other confainer may be vsed fo coich the overfllow ail until level in sump
is balanced. If the injection pump does not have an overflow tubse, it will
hove on il level plug directly below the side cover E, Fig. 4. When
adding oil, Kl to I-a'ruil of this plug. An injectien pump witheut everflow
tube will have o vent containing a gavze filter which should bo removed
ofter eoch 200 hours of operation, washed in solvent such as kerosene,
dipped in clean engine mr:nd replaced. In new installations, injection
pump level should be watched carefully. A small amount of ail ejected
fram the overfllow twbe is no couse for concern, bul indicotes that sump
may have been overfilled or il is secking o new level dus fa angle of in-
'|:+q{1nfim. But should ail flow persist or il ail must be added between
normal maintensnce periods, such foet should be reported at once.
Worrenly dess nol cover injection pumps which have been nplrn'l‘-:rd with-
cut proaper lubrication,

FIG, 5

TYPICAL FLEL SYSTEM
15w alsn Fig. 5«

4 -« Primary lusl lilter & worer sepovotes
B : Secondary luel filter
-l E:t-l: fuel Fesurn 'I'ul:-'



Encess fusl return Tebe

Fl1G. &
FUEL FILTER {DUAL TYPE ]

& - Bleed screws
B - Reploceahble eleamnnt

FIG. 7
FUEL FILTER [SINGLE TYPE }

& - Blaed wereaws

INJECTHD
PUMP
FlG. 54
TURBD FUEL S¥STEM
{with hi=pre sswre fusl 8 pump]

BLEEDING THE FUEL SYSTEM

Bleeding oir from the fuel sysiem may well be one of the importont proce
dures to be learned by the rater. Air in the injection system moy couse
erratic engine performance, “'missing’” on one of more cylinders, reduced
power, stop fuel from reaching engine ond prevent or cowse hard engine
starting.

It must be remembered that the liff pump drows fuel from the tonk, so any
aceumulation af air in the fusl sy stom mokes all connections, filters, ete.
batwean fuel lifr pump ond tonk suspect. In ony new installation ane musi
"bleed" the system of air for, obviously, air will be in the new fuel lines,
filters, ete. | the fuel tonk should run dry, bleeding will be needed when the
boat iz refusled. Bleading will also be required ofter chonging fuel filter
elements. (Time and effort may be soved if filter is chorged with fuel by
removing the bleed plugs on top and slowly pouring fuel inte the filter until
it awerflows.] Oecasisnally, after an extended run, a0 engine moy slow down,
or "miss”, ar lose RPM's or stop. Although there moy be other couses, air
in the fuel system should not be overlooked. Meny times a tiny look in o
fuel line fitting may ollew air 1o enter the system ond sccemulate until there
is sufficient to cause the obove mentioned symptoma.

U-p-uun l;ﬂ'rlpl'ﬂ'liﬂi- a new initallatien, beii check againie ar leaks is ta Block
the fuel tonk wvent and filler cop, disconnect fuel line at tenk side of fuel
lift pump ond induct pressure [opproximotely 10 lbs. should subfice) inte the
fuel line, Make cerigin thot fuel line 1o tank well mainfain pressvie and
inspact ell cennections for possible leaks.

To blead system, follow this procedure:

1. Ascertain that there is sufficient fuel in ronk, (Mote: Low fuel level may
result in intoke pipe being exposed due to "'sleshing'’ of fuel, thus drawing
air inta system.

2. Moke certain thot fuel shut-ofl valve s tuened on,

3. Loosen the blead serew an the wmlet side of the fuel filier (Fig. §& 1)
obowt twa ar three lurns.

4, Dperote the priming lever at the side of the fuel lift pump (Fig. B} until o
flow of Fur'r free of @ir; 18 I!FE”I’l’. Thnn Elﬂlt 5O S,

Coutien: Do nef use sxcess pressure in fightening bleed screws as the
costings are soft and threads strip sosily, A slight pressure with wrench
will seal all plugs tightly.

Mote: If the eccenirie which operates the fuel lift pump is on moximem lift
the pump priming lever will be inoperative. If this cccurs, rofate the engine
using starter until priming lever can be opevoted,

5 Loosen bleed screw an autlet side af filier and repeat operation 4.

& Inspection of injection pump will reveal two odditional bleed serews
{Fig. 9].First loosen screw nearest to inlet line ond repeat operatien 4.
The some precedure is then used on the lost bleed screw.

Coution: Allow engine to cperote for of least ten minules before leaving
dockside to ensure all air hos been purged fram system.



FiG. B
FUEL LIFT PUMP IHJECTION PUMP {TYPICAL |
A« Priming lever A - Bloed screwn

TIMING THE FUEL INJECTION PUWP

The injection pump delivers on cccurately metered gquantity af fuel 1o vach
eylinder to suit any engine speed ond load conditien, The pump is o very
accurately machined piece of equipment ond requires careful handling and
mointenance. Bepoirs other thon described in this menvel sheuld be en-
trusted only to o qualified diesel mechonic who is equipped with proper
tools, gouges and test and sefling equipment,

fs indieated in the foult-finding chart, poor engine petfamancs may some.
times be froced o incorrect injection timing. Following is the methed 1o
cerrectly set timing,

1. Pesition stop control lever to ovaid starting engine.,

2. Remove the inspection plug whichk |5 adjecent 1o the injection pump
{Figure 10) and rotote engine crankshaft until the two semi-circular
dimples which con be seen through the Fiming operture cre in line.

(Mote: Timing Tesl Ma. C-9077 is available to insure positive loca-

tian. )

3. It is now necessary to ascertoin position of Mo, 1 piston. Twe methads
ore passible . . . .
a. Same models ore eguipped with o timing scale just forward of
crankshaft gulley on port side (See Figure 11). Rofote engine cronk:
shoft wntil timing mark {a sew cul or scrafch mork] on periphery of
pulley coincides with the desired merk on scale, See ""Spec fico
tions'
b. For engines nat equipped with timing scale, it will be necessary
to remove aperture cover an flywheel housing (in lower secior, star-
board side) in order te check setting from morkings on periphery of
flywhee! [See Figure 121, In marine vse this may be difficult due 1o
eng ine bed inlerference. & small mirrar mary be ol gxicitance.

4, When cronkshafi hes been roftoled to proper positien, recheck the

(7] "dimpiui" as pEf F‘arag;rqpl'i 2. IF not nlqg:rlﬂ:l. tnru-Fu"}r iseyEn

balis halding injection pump fo engine. Slotted holes in pump adapior

plate allaws retatin pumia te achieve praper alignment. Retighten bolrs
i

securely. [Mete: |f difficulty is experienced in refafing pump, disconnect
injectar pipges.)

INJECTION PUMP TIMING TOOL

Me
|

EHGINE TIMING MARKS
I« Crankskhalt pullay

2= Timing mark

3 - Timing scale

-

o -@J

b coen .  re— =

FiG, 12

THAING MARKS (FLYWHEEL )

| - Trming mork on wngine
fly=khesl h&ulin'.

&= Timing seale en (lywhael,




COOLING SYSTEM

Your engine is cooled by the circulation of fresh water (contgined in the
system) through the water jockets syrounding the eylinders, cylinder head
ond exhoust menifald. The heated woter Hows by thermo-syphonic oction,
assisted by o pump ot the front of cylinder block around the whbes of o "heat
aunchanger’ locoted cbove the Hlywheel housing of reor of engine. How water
fram culside the boot flows through the heat exchanger tubes, ond the heat
from the fresh water is thus transferred te the row waler which is expelled
overboard. Exomination of Figures 13 and 14 will clorify the water sy sfems.
A thermostot loeated in front of cylinder heod, below expansion tank, pro-
mates rapid 'warming vp'" and ossists in maointgining constent engine fem-
perature.

The fresh weter system is filled through a cop etep the expomnsion tank af
frant ol engine. Water level should be checked daily and maintained 1o within
ane-half inch below top of tonk. The air bleed volve ot top front end of ex-
haus! menifeld should be opened while filling fresh worer system in arder
ts allew tropped oir W escope. When water appears, close valve fightly,

DO NOT OPEN YALYE WHILE ENGINE |5 BUNNING, os this will diaw air

inte system, displocing water and cousing overheating of engine.

Maost complaints of overhegting ore due to improper purging
of air from the fresh woter system. The fellowing is correct
methad with engine nol running:

A, Open alr bleed wvalve [on tap frent end of menilold)
te allew air o escape.

Remove filler cap fram top of expansion fonk,

Slewly fill cooling system with water./anti-freeze mixture

Continue filling ceoling system until oll gir or bubbles
cease to expel ot oir bleed volve, ond selid stream of
woter gppears,

Close gir bleed valve.

o0

m

F. Contirwe filling of cooling system until water level
reathes top of expansion tank.

G. Stort engine ond run approximotely $00 RPM [in neu:
tral) until thermestat opens. Turbulence in water will
be noted theough filler hole,

H. Maintain water level 1o tep of tonk.

I. Replace filler cap.

DO NOT OPEM AIR BLEED VALVE WHILE ENGIME 15
RUMNING, AS THIS WILL DRAW AIR INTO SYSTEM AND
DISPLACE WATER AMD CAUSE OVERHEATING,

The fresh water system % pressurized by the cap afop expansion tank, When
proper pressure is reoched, excess woter (s expalled through the overflow
fube under tonk. Extreme care sheuld be taken in removing cop while en-
gine is hot. While engine is hot, if there is liquid in tonk, the system moy be
refilled with safety; if net, cliaw engine 1o cool before refilling. If an onfi-
freeze solution is not being used in freezing remperatures, it (s essential
that the water systems be drained while engine stonds idle and refilled be-
fore engine is restarted. Check water supply daily. Maintain level to appros-
imately ore-hall inch belew 1ap of tonk.

To @ssist in corrosion contral, @ 2ing pencil is installed in your heat ex-
changer at top, left side {6 cylinder models): bottom, laft side in 4 cylinder
models. This zinc pencil is sacrificial .. . that s, the raw weter will atrock
and “"eat away'’ the zinc before ottocking metel of the heat exchanger. It is
suggested that the plug accemmedating this pencil be removed eoch week
while engine is in service in order to inspect zine. Reploce zinc element
when required. Failure to install zincs when needed may couse serious
damage to exchanger.

It will be noted that your heat exchangar hos removoble end caps fo Faeilit-
ate cleaning. Removing caps will allow sccess 1o end of the tube “'bundle’’.
Te cloan fubes use o 3718 diameter wood dowel. Dw not use a metal rod
which may rupture the copper tubings.
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FIG. 14 - RAW WATER CIRCLLATIODN 5YSTEM E-

&« latake scoos ol siondaid marine design, minlsum 1% NPT should be vsed Tor
faw water ialet. Bedues ta 374" HPT at pus=p. Recommended scoop hos bars
SernEs epemng 'o prevent eatry of lorgs plecen of Torsign matter,

B+ Sageack shauld be 1™ NPT minimem size, “goate™ type that opens Tully fe ol E
Bewe Higll, wimeesivdoted How of wnfer,

- The uvie of an slficient, full-flow raw water atrainer is srongly recommendad
te prevent clagging of pemp ond exchongers by weeds, ot ﬂ

O- Il base iq emplayed inr intok e, snmse should be reinlarced Iypa el axtra heavy
comdtraction ta pravent qnllup v under powerlel avetion of faw waler pump.

In prepomation fer freezing weather, anti-freeze should be provided in ihe
fresh waoter system of the wngine, Due 1o the high temperoiures ab which
these engines operate, high bailing point anti-freeze is demanded, Do not
artemp! fo wie alcohol or other non-permanent types, and do not use o
“sealer” type which tends 1o build up a coating on wxchonger slomants,
thus interfering with normal heat transfer. Consult the specification section
of this monual to determine waoter copecity of yaur engine, and odd sufficient
gnti-freeze 1o bring within limits of expected temperatures.

Inboard type heat exchangers musl be drained of row water when exposed
L= 'rl'H!irIg temperatures. Fow worer pump, woter mlet piping ond intoke
straingr should likewise be droined when subjecred to sxtrems cold. Draina
will be found ot fellawing lecations:

FRESH WATER DRAINS RAW WATER DRAINS
[Mote: While drl‘.urlm-g. remave filler cep fram tap of exponsion Wataos pump: Lessen rear eover
tank). Lube il cooler: Under, rear
4 Cylinder models: Transmission oil cooler: under, left side
Engine Block- Left side, front (behind oliernator) Heat exchenges: Under, left side (Mote: 4 eylinder
Heat Exchanger - Linderneath, right side models have combination drain plug & zinc pencil)

Exhaust Manifald - Lefiside, rear
& Cylinder models:
Engine Block - Lelt side, low (negr center)
Heat Exchonge - Underneath, left side (nearest center
af engine)

Exhausi Manilald - Lefi side, rear

(Mote: Manual type transmissions (Lehman Series 144 or Poragon G-T3 having
reduction gearing will also reguire drainingl.



"KEEL COOLING" SYSTEMS

In some coses the installotion of a “keel cooling”™ system m‘lrhh prefer.

red to the stondord “heot exchonger”™ previeusly discussed,

is system

employs o series of tubes mounted on the underside of the hull thraugh
which the engine cooling water is circuloted, Such o system is beneficial
when the boat is fo oporale in muddy or silt-laden areas, however, the

coaling element does prodece additional hull

"drag" which could affect

perfermance in foster boots and croates o potential hozard I¥ tubes Froe-
ture of are struck by driftweod, efc.

Piping engine te keel cooler is quite simple. As shown in Fig. 14.A the
connection on underside (starbeard) of expansion tank delivers hol water
from engine to keel cocler, Cooled water from kool cooler returns fa en-
ine wig eonnection on aoft end of exhoust manifold, The use of 1% 1.0,
ase will simplify connections, however hose must be reinforced type fo
prevent cellapsing under suction and core must be exercised whan in-
stalling fo avaid “kinks™ or the possibility of chafing,

Installations wsing a "wet”™ exhowst will require row woler system as
shown in Fig, 14, but omitting heat exchanger.

Whaen d'l"r exbaudl 1% 1:111|:|-| nd. it s p-u-l:ihiu to eliminate use af the rew
water pump. Upon specia nrdiut, lwbe ond fransmission oil coclers of

a size moy be incorporo

in the Bngine

fresh water system. The

oddition of such coslers is shewn in Fig, 14.B,
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FIG. 14-A FREIH WATER CIRCULATION SYSTEM
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FIG. 14-8 WATER CIRCULATION LYATEM (Eeel Cooler Typa)
WITH LWPBE and TRAMSMISSICN OIL COOLERS IN
FRESH WATER FLOW,
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BATTEAT ELECTRICS
e - The electrical system on your engine is 12 woly, NEGATIVE GROUND.
T Under na circumstances should polority be reversed even for an instant for
N 1 L serious daomoge fo alternator moy resull.
g A vee belt drives the altemator from crankshaft pulley. {Note: Maintain belt

al proper tension - ses ''minor Repairs, Maintenance ond Adjustments'’].
Alternator hos been corrosion-treated ond hos built-in silicon rectifier ond
enclosed slip-ring design for sofe, sporkless, trouble-fres operation. Tran-
sistor type, sealed voltoge regulater is built into the alternator making one
campact wnit, The regulator has no moving parts and requires no adjustments.
Alternater is lubsicant pocked for life ot time of ossembly ond therefore re-

FlG. 15 guires no external lubricetion. Starting Sept. 1972 alternators {designated
WIRING DIAGRAM madel BMRI0ONE-K) are equipped with o topping (see fig. 16} for connection
1o eperate a matching eleciric tachometer [optional).

A speciol octuating switch located on side of engine block behind alternater
outomatically energizes the alternator from the bottery when engine is storied
ond oil pressure resches 7 lbs, Battery is disconnected by this switch when
the engine is stopped. This switch initiates eperation of the alternator sys-
tem witheut the need of 8 seporote swiich and p-l'u:ll.ﬂ‘.l-ll. ithee pﬂ-!!.ib'l“;r of
the aperater neglecting to turn the charging system an or off. If desired, alect
ticel instruments such as oil goge, temperature goge, efc. may be wired fo
be autematically energized when angine is started.

The starter motor is located on the left side (rear) of engine and requires ne
attention boyond maintaining the electric cable connections clean and tight,
the cammuiotar cleon and brushes renewed when neccessory.,

The standerd solenaid mounted on the starting moter is o heovy-duty type,
I* must mechanically -mu-nre the sterter pinion with the ring gear an flywheel;
then it must actuole an electric switch to energize the sterfing motor. As
the selencid is normally energized by o simple push-button locoted ot some
distance from the starter, relatively heavy goge wire is required fo transmit
the reeded omperoge. Using amal gege wire can result in insufficient cur-
tan! reaching the starter sclenoid, overheating of wires, insufficient travel
af starter pinion ond failure of engine fo start.

To assure odoguaote omperoge reoching starter salencid o “piggy-back™
FlG. 16 salenoid is provided with short, heavy-goge wires coanecting the fwo sole-
! naids. The new solencid requires comparitively little amperoge so smaller

Tep a1 rear ol altermatar gage wiring is required for connection fo pushbutten,

for (opiftenall elecirical : i

Pochometee, The occompanying diogram indicates basic wiring requirements. Make cer-
tain thot all conpections are clean and tight. Locate bottery os close os
practical to the starter. Goge of battery cables will be dependent upan length,
but should be NO. O minimum. Use Na, 12 goge e heovier wire for balance of
system, Electrical goges which require low current draw moy be wired to oil
pressure energizing switch indicoted by "X ™ an the diagram.



FIG. 17
EMGINE OIL DIPSTICK

IMPORTANT
LUBE OIL CLEAMLIHESS 15 WITAL
EOR THE LONG LIFE OF YOUR EN-
GIME, WHEH CHANGINGOR ADDING
0IL, USE CLEAH RECEPTICLES.

TACHOMETER ADAPTER

A tochometer ‘toke off"* is provided on the storboard side of your engine near
center of engine bleck. This adapter occommodates o stondard marine tache
meter coble with 778" — 18 adapter nut. Tip of cable core should be 187"
diometer. Cakle turns one-holf engine :.p-uetrin counter-clockwise direction.

If mechanical toachometer is not used or if cable is disconnected with engine
to be operated For any lengthy period, the take-off should be copped to pre-
vent oil leakage. Suitable cap (or plug to closs aperature if toka-off assembly
is removed) is listed in the parts seckien af this manual.

It is recommended that o mechanicel type tachometer be used only if located
relatively close 1o engine. If ceble length exceeds 12 1o 14 feet or if many
bends are required, an elecirical tochometer system should be considered os
much less strain is ploced upon the toke-off assembly. Installations requiring
twe tochometers should olways uie electrie instruments,

LUBRICATION SYSTEM

The engine lubricating system is of the forced foed fype, the ail being circu-
lated by an il pump mounted within the erankcase. The pump draws oil from
the sump through o metal 1e screen ond threugh on oil gollery on the port
{left} side of engine whi::l?i tepped bor instellation of oil pressure gouge,
low oil pressure olarm, or ather such devices. Constant cil pressure is main-
tained by means of o reliel valve situoned in the pump, Qil under pressure
passes through the oil filter where it is cleaned prier 1o being eirculated
inside the engine, The filter 15 o full-flow, dispasable Yepin-on' type of
outomotive design ond eosily ovailable through outometive suppliers, It
should be replaced at sach oil chonge.

All marine installations should include an oil pressure gauge ta register the
lube system pressure ond such gauge should be frequently checked to insure
that system is functiening comrectly. Normal by the registered pressure should
remain constant for o given engine speed, |f pressure reading suddenly varies
ar Huctuates, the reason should be determined at once, otherwise severs dam.
oge may occur. As it is difficult to maintain @ consfant watch on engine

uges, the use of an oudible warning system to sound a buzzer in case of
ow il pressure (or high engine tempercture} is strongly recommended.

The oil sump capacity of vorious model engine is shown under “Specifi-
cations™. But note that such capacities are calculated when engine is level,
As yaur engine will probobly be instelled ot on angle, the dipstick provided
for meosuwing oil level in the crankcose must be remarked. (Nate that the
dipatick on your engine may be installed on either the port or storboard side).

When engine is first installed, provide the proper guentity of cil as indicated
under "specifications” section. The oil fill cap is leteted on tap af engine
rocker orm cover. After pouring in oil, it will be necessory to wait several
minutes before the il level is checked in order to allow time for oil ta How
ta sump. Another fill cop which leads directly to sump is locoted ons
near tront of engine. Run engine for several moments, shut down and chec
level on dipstick (see figure 17), 11 gil level measurement is diffarsnt from
the “full’* mark on dipstick, a new mark should be scrotched or tiled at the
carrect level, When measuring oil level in regular usoge it is preferoble to
check ofter the engine hos 51 for o period ef time, such as overnight.
This ollows the ail in the overheod valve system fo drain bock to the ofl
gump, permitting o more occurate Measurement. Add engine oil of the type
and viscosity recommended os follows:

ENGIME OIL RECOMMENDATIONS

MATURALLY ASPIRATED MODELS: API CLASSIFICATION CC
TURBOCHARGED MODELS: AP CLASSIFICATION CD or SERIES I
Average Temp. (F) SAE Viscosity
-10% fo 32* 10%
10* to B0 20
32* 1o 90" a0

Cramt G0° L]




LUBRICATION SYSTEM (Continued)

TURBD ENGIMES: APl elassifieation Ch wils unl';l must be veed in
turbochorged engines. Use of ather ol will result in reduced engine
lite and will invalidate engine warranty,
Serious domage to turbecharger moy result from inodoguate lubrication.
Upen starting, engine should be allowed to idle (1000 rpm moximum) For
A0 secondy or mere balore upp-l]ring load, Alse allow qr:gu'nu- ta idle
far at |east one minute before shut-down to dissipate heat frem turbe-
chorger bearings.
Tl.lf'hl:ll:l'lﬂ:l'llf must be ﬁ-ilr;:l'ii'ru'd under any e af lﬂ”nwing condiliang:
& After on ail chenge.
o |} ol supply tube 1o turbecharger has been dizconnected.
o If eithe: the engine ar turbecherger is newly installed,
o I no oil pressure registers on goge effer o “dead crank” (crank:
ing with siep contrel in oparation] for 10 seconds. This rest must
be performed if engine hos not been started far 4 wesks or more.

To ail-paima h..l'lmu:hn:.r{,u-

a) Chezk for swfficiert oil in the aRgine EUmp hut da aak fap-up al
thiz timas,

b Disconnect the oil feed tube ot the turbocharger end and fill the
housing witlh oil. Reconmect tube,

) Usiing suitable syringe, inject about 4 pints of oil (ot used in
engine sumpl inte oil goge connection of engine. Refit oil gage.

d] Start engipe, cllowing 1 minute fo idle bofare incrensing s pead

el Stop enging and check sump oil lovel. Top-oft iV necded or drain
oft any surplus,

—— o o CETE TR YT -

Engine oil should be changed alter the initiol 15 hours of operatien end at
each 200 howrs of aperaticn therealter. Run the engine unfil rarmal operating
Temperature is reachad., Shut dewn engine and allow ail v retyin ta Sump far
five toten minutes. ln most installations it will not be passible to drain sump
by removing plug which is located ot botiem of eil pan, for clearonce to
bilqu of hull well be limited, & low=cost, suciion type, hand operated sump
pump is required. Remove the dip-stick tube and insert suction hose of pump,
warking same fowards |owes partion of sump. [Some cperators find il advents
ageaus to use a length of copper tubing to assure reaching low sectien of
sump.] Pump ail into container and dispase of some gshore. Eaplue vent cap
on sump. Refill eronkeose to "full'’ mork on dipstick. Run engine for sever-
al minutes, shut down ond recheck oil lovel. If rurqu'nq-dl edd sulficwent ail 1o
bring up 12 full mark.

Lube oil filter element shauld be reploced ot each oil change. The dispasable
element is simply urscrewed from its base by turning counter-clockwise.
Position o onesquart or lorger container under Filter befare remaval 1o earch
oil from spilling intg bilge, A new element is simply screwed onmo the base
with medium hand tightness. Under no circumsiances should o wrench or ex-
cess pressure be used. When next starting engine, check filter for possible
lecks or seepoge, and tighten only sulficiently ta prevent same,

The sump of the Simms fuel injection pump carmies a supply of oil to lubris
cate the intricate mechanism coptained within the housing. It is imperative
that this unit be properly and regularly serviced, (See F;g.ﬂlgﬂ-}

il leve | must be checked when engine is first placed in service, before in
iteal start-yp ond at intervals os specified in the Maintenance section. Oil
should be ¢ after initial 1 ingi-n-u- hvowrs aperalic, and ot 5 “how
intervals thereofter. Croin the sump oil by removing drain plug located on

bottom of housing. Replace drain plug and remove filler plug from top of in-

jection pump and oil level plug locoted ar side of housing, above drain plug.
Add engine oil [some fype and viscosity os used in engine sump) through the
filler orifice wntil oil roaches the level plug opening. Do not overfill as this
may cause improper operation and couse excess oil to leak out of injection
pump. Reploce oil level and filler plugs,

FiG, 18

IHIECTION PUMP
1s Filling plug

2« @il lawal plug
3+ Diroin plug

4+ Gide cover



TRANSMISSION

As there is such o wide voriety of transmissions availoble =with Lehman
die ;gl;.r TR - qu:li“! to cover all installatians in this manual, Haweuer,
due 1o the popularity af Poragen ond Warner transmissions, the lollawing in-
farmation is offerad for these models

Mo otempt 1s mode herein to instruct in the instellation of engine in the boar.
The prudent boat cwner or operotor will, before initially starting engine,
check engine/shaft alignment, operate clutch contral to make cerain that
lever fully travels ta the full ohead or full reverse positions, 'hot neutral
position may easily and quickly be found, and, of course, chect ail level.

The transmission 18 a self<contained, sealed unit with independant lubri-
cation system, No externsl odjustments of any kind ore required. A built-in
gil puemp supplies the required hydraulic pressure to provide effortiless shift-
ing and asswes an adequate supply of lubricant o all moving parts. An oil
cooler is provided in order 1o maintain proper @il temperature which should
nel exceed 1906F,

Automatie transmission fluid type A, suffix A is roecommended
ot lubrieation. Or, if desired, *“Dexron’” type fluid may be used. Be-
fare starting engine fill ironsmission to the full merk on the dipstick. Run
prlgime for o minule  arF bwo afb low '|.plue-:| [um adar 1o fill oil lines, coaler,
ate.) then shut aff engine ond check oil level. Add sulficient oil to being up
to full mork, Tronsmission oil level should be cheched each time the ol
lavel in engine is checked. Change oil every 200 hours of cperation or af
least ance sach seassn under mormal conditions, however, number of hours
may wary depending upon severily and conditions of service. WARMER drain
plug 15 o losge "'hex'’ plug located near battom right side. To drain, remove
plug and pull out strainer. (fig. 19). PARAGOM drain plugs are located at bet
1om of reverse gear housing and reduction geaor housing. (fig.

i, o PR iE

FIG. 20 A low-cost “sump pump’’ provides ensy method of chonging il without re-

TEEEyy moval of drain plugs.

PARAGON TRANSMIS PARAGOM transmission ore normally provided with offset DOWN (propelles
shaft flange BELOW the engine crankshaft). Te revolve offset ta UP pasition,
disassemble reduction gear cose from transmission by remaving the & o 8
copscrews. Be careful not to damage goskel. You will now be able 1o remave
the & or B socket-heod cop screws which hold the reduction adaptar plote to
transmission cose. This adopter con be revolved 1o desired position. (Mate
It may be necessary ta fap the odopror with o mallet or hardwead block in
arder 15 beeok its "'set" to the rrosenission cosel. Make certain to reploce
any domoged geskets. (Mote: Paragon transmissions which reverse propeller
shaft ratation - Lehman models D155BP and D1SSBP - cannot have offast re-
volved to the "up" position).

WARMING: Once ogoin we repesl - cooirol eable or oths s hanism lee fom-

ing transmission nws! have sufficient "theew™ 1o shifr the opo hog levos

fully into both forword w reverse position, Unless shilt inver (. o witively in

e [arward, asutral or reverse, consideorable domage may iesult, Teanamission
ot WPl werranty 18 veid if control lever is chonged in any monner, o0 iepositianed er
if linkage to remate control does not have sulficient travel in both directions.

When ardorony saets for your ransmission be sure 1o speciiy both madel and
awiial sumbers as shown on identification tag.

i e

FIG. 1%
WARMER THANIMIZEIUMN



MAINTENANCE

The importance of coresct lubrication, pericdic inspection and edjusiment
cannot ever-emphas sed. On it will depend, to o very large sxtent, the
service which your engie will deliver,

The heat exchanger of your engine is pl'l:llut'tl:tl hl a "ting pencil® which
shauld ba in;“t;rqd and r-p]m;qd p-urindicu“]rr o% raquiriﬂ. As the rate of
eleciralysis varies greatly in different areas, only experience will dickate
how often inapottions should be made.

For convemence, fubrication and maintenance werk hos been divided inte
this h”qwing periods:

(o} Abver First 15 howrs FUNA inga

bl Alter gvery 10 hours running.
ic) Atter every 50 houwrs running.
id} After every 200 hours running.
la] Afrer avery 400 hours running.

SUMMARY OF REGULAR MAINTEMANCE
After first 15 hours running . . . . 1. Change Engine 0l

2. Tighten :mnd-r heod refoining bolts.

3, Adjust valve clearances.

4 Cheek (axchanger] zing pencil.

5, Adjust belt tension,

6, Check injection pump cil level.

7. Check transmission oil level.

&, Check cleanliness of intoke air Filter. FiGg, 21

9. Check engine propelier shaft align- FUEL FILTER
ment, [twice annually, minimums). e Sacuring bolt

10, Adjust idling speed [if required). 7. Bleed e

Every 10 hours running . . . . . « 11. Check angine ond fransmission 3 - Sualing rings

sil levels. 4 - Filiar elameani

12, Check cooling water level. &« Bl

& - Drain cop
Every 50 hours running . . ... . 13. Check cleanliness of intake air filter. 7 - Snaling ring
14. Check (exchanger) zine pencil.
15, Change eil in injecticn pump.

Ewery 200 hours renning . . . . . 16, Adjust belt tension.
I17. Change angine and tronsmission oil.
18. Change all engine ond fuel eil filters.
19. Clean fusl lift pump.
20. Clsan injection pump eaved Filter,

Every 400 hours running . . . . . 21. Remove and service injectors,

72. Adjust velve clegronces.

73, Remave raw water pump and check drive
coupling. Ploce dab of greose en coupling
halves when replacing.

24, Adjust idling speed (if required ).

25, Check terque of eylinder head balts (turbe only)

Te chonge fuel filter element: (note- make certain thot the Filter element(s)

you will use (s en EXACT replocement for the element you will remeve, other-
wise, air leaks into the fuel system moy result). Unscrew the securing balts
on top of filter housing (see fig. 1) ond remove filter bowls and elements.
Discard elements and upper ond lower sealing rings. Wash out the bowls and
clean fuel @il but da not use o cloth for remaining lint may clog the fuel sys-
tem. Carefully fit naw sealing rings ta the filter s ord bowls, ﬂH-HH'IEIH
to the lilter heads ard reploce ond tighten secuwing bolis. |t will now be
necessary o bleed the fuel system of air as deseribed in seporate section,
After running engine for o shart time, check filters for possible fuel leaks.



MINOR REPAIRS, MAINTENANCE & ADJUSTMENTS

Fel A BLE GAINET SHGuuD AL
ANEELADLY] RMEFORE WO IS0 T
mEkiE ans OOSFE IR CASE OF
pasaer B0 THE Ok PETECETEY

TO TIGHTEN CYLINDER HEAD BOLTS: Stort ond run engine until normal
sperating temperature is reached, Stop engine, Remove rocker arm cover from
top of engine. Tighten cylinder heod balis in seguence os shown in figues 22

ond 27 to o torgue of 105 ro 110 ftbs., engine het, [130- 135 f1.0ks, for turbe
models]. Check valve clearonces befare replacing rocker orm cover.
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FIG. 22 - BOLT TIGHTENING SEQUENCE (4 Crl.]

FliG. 24
EHGINE BARRING PLATE
(4 Cyl, eniyl

ADJUSTING YALVYE CLEARAMNCE

1- Adivsfing scraw
2 Fasles blade
¥ Rocker arm

FIG. 73 - BOLT TIGHTENIHG SEQUENCE (4 CWL )

TO ADJUST VALVE CLEARANCES: (Mete . . Adjustments should be mede
while engine i1 of normal eperating temperature]. Following remaval of roches
arm cover and 1ightening cylinder head balts as described above, actvate the
engine stop contral lever so engine will not start and revolve crankshaft [hate:
£ cylinder madels are fitted with a baring plote @ cronkshaoft rl.ll-e:,.. figure
24} unbil numbers 1 ond & valves {on 4 gybindei’ or numbers | and 2 (on 4
cylinder) are cpened by their respective rocle: armis.

Inwert the correct thickness feeler gage {os clown in the= ':-:lr.w«:'rﬂq toble] bn-
tween the valve stem cop and rocker arm of Na, T mlet al e fon 4 cylinde-]
or Mo, @ inler  walve fon & eylinder) as shown o Hge = 25, Tumn the volve
clecrance edjuiting screw until the fecler blode is Fightls  cawght betwesn
the rock e gem and valve stem cap, but sa tha the blade co- 20l be refaved
with light resistonce.

Seloct the oppropriate feeler blode ond repeal the procodiie tor Mo, B -
haust vaolve (on & cylinder) ar Mo, 12 exhaust val.e {an £ cylinder models).
Ratate the engins and, hlﬁnwinq the SEQUENCE N ok lawing takle, ‘:l':llu:-r wach
of the remaining valves. Reploce rocker cover, mabing corzin that goshet is

unbroken and correctly positioned. After rupning engine for o short while,
eheck racker grm cover gasket for possible ol leaks,

VALVE CLEARAMCES (Engine at normal warking tempersiure)

IMLET EXHMALLT
HORMALLY ASPIRATED NilLh ]
TURBO-CHARGED na" Ja1a*

ADJUSTMENT SEQUENCE - 4 CYL. BODELS
[ Volees are numbared stariing of frond of ergine)

Varves Qpes Varves Tov Apawst

| and & Yin, umd 8 Fx
2 and 4 5 Ex. and T in,
dand B . | Ex. and & In, |
Sand T t 2 In. pnd 4 Ex [

ADJUSTMENT SEQUENCE - 4 CYL., WMODEL 5
VaLvis To Adeust

Walves CHEN

| amad 4 9 In. and 12 Ex,
K oand 10 Y Ex.ond 5 In,
2 amd 6 I 7 Ex. and 11 In,
9 amd 12 | 1 Ex. ond 4 In,
Yand 5 % In. pnad I Ex.
Tand 11 | 2 [n. and 6 Ex.




MINOR REPAIRS, MAINTENANCE & ADJUSTMENTS (Continued)

TO ADJUST YEE BELT TEMSIOM: Locsen alternater mounting ond odjusting
strop belis o per figure 26, Move alternator 1o adjust beli tension. Tension
is gorregt when your thumb pressure on belt ot o point between alternat-
ot and waler pump pulleys dees et excesd 1/4%, Tighten alternater maunting
and odjusimenr strop balts,

IMTARE AIR FILTER: The air Filtering elementislon your engine is poly-
wrethon loam which traps and holds dust end foreign matter which could be
drewn inte the engine and couse severe da . DO MOT OPERATE EN-
GINE WITHOUT HAVIMNG FILTER IN PLACE.

By reason of the eMficiency of the filter in trapping contominants it s difi-
icult to effectively clean the element. [t is vsually best to reploce this low-
cost item os oecesion demands, Simply slide old element off its retaining
sereen and corefully stieteh o new element into position. IF cleoning iz de-
sired, wash in o mild detergent mixed in clear, sweer worer, DO WOT  wash
in mineral spirite, vorsol, gosaline, or ony petralevm preduct.

TO ADJUST IDLING SPEED: When properly serviced and aiter the initial
break-in'" peried, your engine should idle within a general range of &S00
ta 70O RFM, when new, idle speed moy be somewhat highes.

Enging must be at normal n-pnﬂ:ﬂn? temperaiure when moking adjustmenis.
With engine running, loasen the idle screw lacknur (Figure 27) which is an
side of fuel injection pump (between pump and engine block). Adjust the idle
spead screw until ine is idling ot correct speed ondthentighten locknut.
Operate the theatile lever 1o moke certoin that some returns to some setting.

To adjust for “surging™ or erratic idle, carefully adjust the “damper’’ screw
(ligure 27 at rear of injection pump. Tun the demper screw in (clockwise)
until engine idle speed just storts to increase, then loosen domper screw
(turning counter-clockwise) SLIGHTLY. The adjusiment a1 this point is quite
eritical and should be made by odjusting the screw 1B turn ot a time, in-
creasing the theotile momeniarily between each trial sefting until the most
favorable adjusiment is obiuined. Turning the domper screw M oo faor will
mcregse the engine idle speed and require resetting the idle step scraw.

Mote: i engine is new or cald, it may idle unevenly. Do not increase the idle
spend zetting to compensate. 0N HO ACCOUNT SHOULD THE MAX [MLUM
SPEED 5TOP BE CHANGED

TD HEM\": .HJE‘:T'UF-'!! H't'ﬂ'll.:i'nﬂ the wocker arm  COwer Imm Iq-p- u[ ene
gine. Remove the fusl leak-ofl pope (fig, #) wnserewing the union nut o
rear of cylinder head aml the boits connecting leak-eff pipe te each injecior.
Core must be exercised o1 to hend or dumege fuel injector pipes so it is
suggested that the umicr niis el fep of inection pemp [fig. 29) be loosened
after First removing the injector pipe clampls).

Mocken each of the oil asal nuts (fig. 78) on side of cylinder heod ond by
unscrewing the fusl inle® adapter nuts, remove odoptors from the injectors.

Unscrew the twa balis secwing each injector to the cylindsr heod and care-
fully remove injectors, moking certan that no foreign matter drops into the
covity, A& low cost ' injectar remo.ing faal " will assist in this .u.pu:-thnn
ifig. EU} Raomewve the copper sealing washer from the injector housing if same
is nat renseved with the wmpecio . N w seoling washers should be used whan
replocing. Mote: Speciol equipnmnt 15 required for servicing injectar, and
ihis shauld not be attempied by ths rovice.

TO CLEAM FUEL LIFT PLUMP Tuin off fuel supply valve. Helding recepr-
aele vnder pump te prevent spilieg of fuel inte bilge of baat, lessen the cenf-
ter balt (hg. 31) and rercve cive and pulsator. Clean pump theroughly and
wosh cover and pulsare fuet il Reploce parts carefully, i will be ne-
cossary to bleed fuel sy 5. Chsck For possible leaks after starting engine.

FiG,. 26
BELT ADJUSTMENT
I - Adjusting balvs

FiG, 27
IHNJECTION PUMP

1= Speed camiral lever

'..."- Mam. I.p--‘ tlap smcréw
1 - Idling stap scravw

4: |dle damper wcrew

FlG. 28

INJECTOR PIPES

1-Fuel look-cff pipe
F- Injacior pips

3 - Inflet odaptar nut
4 - Qil pagl nur



llj‘llu pulmm, =
6" F 1 P |

FlG, %
IHJECTION PUMP

1 - Injecter pipe clomp
F e Unlon nwi
&« Blegsd scoews

-|.1| el

FiG. 30 FiG. 11

INJECTOR REMOWING TOOL FUEL LIFT PUMP
[Except turba]

1= Cover

2= Dioplragm

3= Pump body

WINTERIZING

in preporation for freezing temperotures, anti-freeze shovld be provided in
the fresh water system of your engine. Due to the high temperature of opero-
tion, a high bailing point anti-fresze is demanded, Do not ottempt to use
aleohol or other non-permanent ’Eu pes and do not use ony liquids containing
“sealonts’’. Zerex (produced by DuPont] is highly mmtnjod. Consult the
specification chart of your engine to determine its coclant copocity ond add
sufficient anti-freeze to bring within the limits of l!.pﬂ!l:?llrl'lpﬂﬂTHtl.
Inboard type heat exchangers ond oil coolers must be droined of raw (sea)
water when expased te freering remperatires. Drain plugs will be found en
bottam of hoat exchanger and oil coolers and l.l‘lu:n.d:lFI bo removed wntil all

water has been drained, Rov water pump may be drained by lootening screws
halding rear cover in pasition.

If boat i3 to remain in woter while draining engine, of course, the intoke
wateér seacock must be closed prior te draining. De not neglect to open sea-
cock prior to starling enging.

MOTE: TO DRAIN FRESH WATER, REMOVE WATER FILLER
CAP FROM TOP OF EXPANSION TANK ON FRONT OF EN-
GINE. DRAIN BLOCK BY OPENING PETCOCK OM PORT
(LEFT) SIDE OF ENGINE IN CENTER, LOWER SECTIOM.
REMOVE PLUG ON UMDERSIDE OF HEAT EXCHAMNGER
{THE OME MEAREST CENTER OF EXCHANGER) TO DRAIN
WATER FROM EXCHAMGER, EXPANSION TANK AND EX-
HAUST MANIFOLD. REPLACE FILL CAP ON TANK AFTER
ALLWATER HAS DRAINED.

Remowve air filters) ond cover openings in monifold with plestic film held
in place with mosking tope. Seal off all other apenings . . . air vent on top of
rocker orm cover, went on front end of sump end overflow and vent hole o
injection pump. Plug exhoust pipe to prevent entrance of maisture.

Moke certoin thaot all engine exterior surfeces are clean, dry ond free of oil
or grease; then spray complete sngine with any good rus! preventofive coms
pownd.

Before rastarting engine, remowe all plestic seals, covers, exhoust plug, etc.,

and refit air filterls) in ploce. Do not neglect to reploce all drain plugs, tight-
en rear cover of raw water pump, ond turn on seacech.
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HOT WATER HEATER

CONNECTIONS

[t 13 common morine practice to use heat produced
by the engine for on-board hot water requirements.
& portion of the (fresh water) engine caslant is dir-
ected through o “galley hot woter heater® which
prn'\-'idu: the rlquirud heot tronsfes.

Connection to engine (for supplying hot engine
coolont to the water heater} is made From engine
bleck drain Fitting located af lower, center of block
an pert side. See "A" In accomponying skeich,
& tew fitting will allow this connection, while res
taining the convenient drain cock.

Coolent returm 1o engine is made into the formed
frent water hose leading to the fresh water pump.
Ses "BT in ahateh,

Lehman effers o complete "Galley hot woter heater
connaction kit®™ as sptienal sgquipment.

BOLT TIGHTENING TORQUE LIMITS (it dbs.}

Oil Pon Drain Plug. + + 5 + + & = = a0- 40 Injecter Retaining Belts . . . . « + - 12-15
Dil Pump o Cylinder Block . . & . . 12-15 Injectar Inlet Adoptor ta injector . . . T&-20
il Pump Cover Plafe . . . .+ o . & . 12.15 Injector il Seal Lockawt . . . & & & 146.20
Oil Pick-up Tube to 0il Pump - . . . 12-15 Injecter Pipe Hut (pumpend) . . . . 1620
Qil Pon to Cylinder Block . . . . . 22-24 Injection Peomp Bleed Scrows . .« o 3-5
Main Bearing Cop balts. . . + . . . 115120 Leak-aff Pipe to Injecter Bolt . o o o 12-15
Connecting Red bolts . . . . . . . 1580 Leak-aff Pipe Banje Conpector . . .. . 12-15
Cwlinder Heod Bolis (engine hot] . . 105110 Injection Pump Retaining balts . . , 2227
Cylinder Head Balts {turbs m|:.rI| . 130- 145 Injection Pump Fill, Level & Drain
Lm.nh::.h-u[r center balt . . . . o 40 Fluni ...... - -
Engine Mountimg bolts = - . .. .0 ... 35=40 Walve rocker Cover Bolis . . . .+ . 12-18
Rocker Shoft Brocket bolts . . . . . 1722 Fuel {lift) Pump Center Balt . . . . . T-10
Frant Housing fo Cylinder Bleck . . 25-30 Fuel Filter Bracket bolts . . . . « « 12-15
Camshaft Thrust Plate . . . . . . . 25-30 Fuel Filter Bleed Screws . . . . . . 5§ 7
Exhaust Manifold Retaining balts . . 20-25 Fuel (lifth Pump Mounting belts . . . 12-15
Exhoust Manifold Qutlet Flange . . . 22.27 Alternator Suppert Bracket baltg. . . . 12-15
Exponsion (water ) Tank Huts . . : 12- 15 Allemator Adjusting Strap balf . . . . 12:15
Flywheel ta Crankshoft flange balts . ;.. B0 %0
Torque limits For vorious size bolts except as listed above: 1 /4 digmeter . . . &=9
81618 es o = 41215
S5AG=24 o i w. 4 15-18&
3818 & o v« «23-28
FEBE-M . . .. 3005
JAG-1d . 5. .. 45. 50
i [ 1 R e 0. 480
1918 & o o+« 6310
]r‘l l-m & & & o= IU' Eﬂ

s n ovon B5-95
5/8-18 ... .130-145



