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HOW TO USE THIS MANUAL

This manual is divided into sections as follows:

SECTION 1 - Poge Mos. 1/up - General data, specifications, installation, adjustments, maintemnce,
ete. See index below,

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

In arder to provide a simple method of ideatification, all medels included hersin have boon assigned o "code™
letter as follows:

EMGINE CODE CU/IN Me.CYLS., YEARS IDENTIFICATION
E 243 4 276511789  With cylinder liners
F 343 & 2/65-11/6%  With eylinder liners
G 254 4 12/89.up  Less eylinder linars
H 380 & 12/69-up  Less cylinder liners
| 363 & 7/68 - up Turbocharged

INSTRUCTIONS FOR ORDERING PARTS

Parts listed hersin may be ordered through any Lehman Distributer, any Ford Industrial Engine Distributar ar
directly from the Lehman Power Corperation, Prices will be quated upon request. In order to prevent errors,
please order any required material by exact part number and nome of part. Be sure to include engine medel,
serial number and year of manufacture, if known (see page 7). All oeders must be eccompanied by o depasit
of one-third cost of material unless prior credit hos been opproved.
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Dear Engirees Owned

Welcome 1o the growing family of Lehman Power Marine diesel engineusers . You'll be happy
ta know that you have chosen an engine which is heartily endorsed by leading boat builders

lar its quality, performance, fuel economy and long life. Your ongineis simple but highly afficiant
s poweer, staming and fusl aconomy will amaze you — especially if you've previously oparated
gascling power

To cbiain the boal performance and the longest [le rom any machena, 11 must be sericed
properly and rogularly. Fiters should be changed, coolant chacked, oil changad at specified
timea, ote. Follow tho suggested schadula shown hargin — i will add to your boating safety,
ceonomy and enjoymernt.

Parhaps the most impodant single recommondation | can maka o the new angine ownet is
“do nottinkar™! If the unit i running woll — lsava it alona! Adjusiments and repairs should bo
perfarmed only by a compatent diesol mechanic who has the proper knowledge and tools
Marvy times wo ana raquesiod 1o agegigtan ownes who has attemplad his own repairs. Linless
you know whal you're doing, please "hands off’!

Lakman has o world-wide Service Metwork o Digtributors and Dealers. (Gol 10 know your loca
ona through the Lenman Start Up Program and they will be onhand 1o halp you, shou'd you
naad it

Finally, slways insist on genuine Lehman Parts. Thera are many axamples of good boating
days ruined by the use of spurious engine and cooling circuet parts. Always specily Lehman
parts. If you have difficulty in obtaining them, pleass conlact Lahman

With propar care your Lahman Power engine will provida many hours of carefres baaling
Thanks for the confidenco you have shown in our Company by selecting our equipment. Y ou
will not be deappaintod,

‘Here’'s how to operate me...



ENGINE WARRANTY (LIMITED])

Dear Engime Qwimer:

The Lehman Power Corperation is fully oware of the problems which are  sometimes encountersd
In ul:!h:llining service for marine powering eguipment, & aifter the Fu“wing in an endegvor to pro-
vide an understonding of ond solve such problems in the quickest and most efficient manner,

It should be recognized that servicing o morine engine cannat be co ed o repairs 1o on Buts.

mobile engine. In many cases the beat cannot be moved 1o o repair locility such os towing & car
te a gatage; breskdewns may occwr in remete waters far from competent mechanics and spare
parts; the yord or marine at which o disabled boat is berthed may not have qualified mechanics
and, of course, marine facilities ore for fewer in number than outo repair gareges. Facilities ond
mechanics fo service marine engines are usvally limited to the immediate area  in which boats
are moored, The recsonable boat owner cannat expect the same service which moy be avail-
able 1o him in cose of an emergency cuto repoir. An impatient boatman may well become frustrated
if he attempls te compare available service facilities between the morine ond aule industries.

Your Lehman Econ-0-Power engine is built using o Ford engine as the "bose™ wnit. Lehmon
manufectures and provides the "conversion® equipment ... those parts which are needed fo odapt

Ferd engine to marine wse. |n 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
parts, Lehman may olse provide the completed engine which is fitted with the Econ-0-Power
canversion equipment at the Lehman [“h:q'y.

But, your bose engine is worronted by Ferd Mater Company regardless of where or who converted
it waee if the conversion is an approved type such as Lehmon equipment. Lehmon worrants the
paris manufactured and il.rpp“ld'ﬁ them. Claims for service or parts under warranty should be
directed 1o u'rlhuff-u-ur necrest Ferd disiributar or to the Lehman Power 'I:nrpqqﬁnrl {or Lebhman
distributor) depending upon the noture of the complaint, The two applicable warronties ond extent
of coverage lollows,

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

Lehman Power Corporalion




FORD MOTOR WARRANTY (LIMITED)

This warranty covers the bose engine as provided by Ford - cylindar assembly from rocker arm cover fo
engine base and from flywheel to front water pump. Swrting moter 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 distributars throvgheut the U5, (Any Ford dealer will advise your nearest contact) and these com-
panies often hove dealers in areas which Ii:qr cannct efficiently service themselves. If in doubt regarding
ony warranty problem, or if complete satisfaction is not obtoined, contoct Lehman Power Corporation

The fallowing sxcerpts are from the stondard Ford warranty as applies to marine power applicatiens. Bui,
plecse note that this summary is not complete and, of course, is subject to change:

"Ford Moter Compeny warrants that each part of such enginewill be free under normal use ond service
from defects in material and workmanship for o period of one year frem the dote of delivery to the ori-
ginal retail purchaser. Im the event that new Ford bose engine assemblies are used in morine power
commercial or work boat applications, each poart of such engine will be free under normal use and ser-
wiee from defects in marerial end workmanship for o pericd of six months from the dote of delivery to
the ariginal retail purchoser. Ford's obligaticn is limited to free replacement of, including related
labor [(other than lobor required to remove, replace o gain access te the sngine) at a Ford approved
locotion or credit for such parts as sholl be retumed 1o Ford with transportotion prepaid and as shall
be ocknowledged by Ford ta ke defective.

This warranty shall not opply 1o any Ford engine 1] if it has been subject to misapplicetien, abuse,
misuse, negligence or accident, or 2} if parts not made or supplied by Ford hove been used in connec-
tion with it if, in the scle judgement of Ferd, such wie affects (15 perfermance, stability,or reliability
3} if it hos been oltered o repaired outside of o Ford location in & moenner which, in the sole judge-
ment of Ford affects its performance, stability or reliability, or 4} if it shows evidence of participa-
tion in racing of other competitive activities.”

A werrgnty registration form is provided with your engine, Before plocing engine in service, complete all
ques Tigns -m'ni| forward all copies, excepting the one marked “owner™ fo:

Ford Mator Company - Engine & Foundry Division
Industrial Enging & Turbine Operations
P.0O,Bax 179 Yilloge Ploza

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 ENGIMNE WARRANTY (LIMITED)

Complete diesel engines provided by Lehman Power Corporation are fully checked ond tested peior to
i:;pml. An occasional defect will bacome apparent only after the equipment has been placed in service
and, in such coses, defective ports will be reploced under the terms of ouwr standord warranty as follows:

*The manulacturer warrants eoch new assembly of compenent part manufoctured by him to be free
irom defects in material and workmanship when used by the original purehaser under normal con-
ditions for the purpose ond service for which intendad,

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

Diesel engines provided by Lehmaon include o Lehmon warranty card which must be l:urrT!ul'-d and
mailed prior to or gt time of initial engine "start.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 autherization,”

It is recognized that, in proetice, it is eften impractical to remove some vital IP"" from the engine and
await its i:li-.-n-, to out fectary, repair and return to service. Therefor, if o defective part becomes ap-
parent, the user may notify vs and a replocement will be forwarded at ence. Such replacement port must
be 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
an the purchased port. If found ret defective, part will be refurned to customer and ne eredit issved.

A defective Lehman part is our responsibility and we realize that lobor cherges will be incurred in making
required replacement. Lehman will absorb such costs, within the limits shown below, on defective parts re-
meved from engines which have been ossembied, tested and provided complete from the Lehman factory
for marine installatien. Pleose note that these cherges will not be reimbursed on these installations where
basic engines or transmissions are provided by others. [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 opplicable under above conditions, allowable laber time will be as follows: (Time shewn is for re-
remaval of defective part, replocement and paint, if required.]

Alternater assembly . . . . .. .. ... one half hou
Engine maunt {and align engine) . . . . @#e b o
Dil eooler (engine or fronsmission) . . . one hewr

Heat exchanger . . . ... ......... one hour

Exhoust manifald (4 eyl. medel) . ... . two and one quarter haurs
Exhoust manifold (6 eyl. medels). ... two and one hali hours
TronsSmission . cv.eiwnssnsssss three hours

Expansion fenk . . .0 2000 p i aaa s one half howr

All warranty claims must be cecompanied by engine serial number, nome of boat manufacturer with madal
and sericl numbers, name and address of owner, date engine ploced in service and full history of defect.

EXCLUSIONS

This warranty shall not apply to:
o) Failure resulting from impraper installation of engine.
b) Failure resuliing from lock of proper maintenonce.
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 replacement

cannet be normally accomplished.
g} Any engine which has been altered or adjusted so os to impair ite eriginal charocteristics.




MODEL IDENTIFICATION & SERIAL NUMBERS

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 flyshoel hous iﬂ?
[starting May, 1972} ot opproximately the 2 o'clock pesifien. terial number is olso stamped an a "pad

lozated at front, right side of engine black (behind water hose). The cubic inch displacemant of engine
is stomped on similor pad at rear of bleck, right side.

IDEMTIFICATION PLATE
(Mote 1)

CUBIC INCH
DISPLACEMENT

FLATE INDICATES ORIGIMAL
CRANKSHAFT JOURMAL SIZES
[(Haote 1)

Fower  Prodocts

CAPACITY FUEL 5Y5 HEM H'D BLOCK

L2 _§6 7 8aj) 9 __QJO§ 11 |

DATE SER No BUILD No
L3
SPECIAL EOUIPMENT

MODEL
|

SERIAL He. PAD

SERIAL Ma. FAD

SERIAL Mo. PAD
[Ford stamping)

IDENTIFICATION PLATE

The identification p||:1e affined ta Enging rocker orm cover
a3 shown obove, provides the fellowing informafion:

1
2

- Engine mods|
- Cubic Inch Displacement

3 = (Mot Applicoble |

- Complete “build® number coded to indicate factory

installed sguipment,

- Injection Pump: A-Governcs at Frant

B - Governor at Rear

- Type of Governor

. §pecial Injecticn Equipment (If provided)

- General Operating B.P.M.

10-Cylinder Head Type
11-Engine Block Type
12 -5pecial Equipment [ provided)

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

MODEL [INDUSTRIALY

MODEL (L EHMAHN)

BORE = STROK E

CAPACITY

B_H.P. (B, 5 Overlaod]

(Cont, B Din. 270

TORQUF [B. 5. Overlead]

{B. 5. Raring)

SPECIFICATIONS

G - 254 cu/fin. 4 Cyl. H - 380 eu/in, & Cyl. |- 363 6 Cyl. Turbeo.

iics-se-d CYCLE, OVERHEAD VALVE, DIRECT INJECTION --:::cunu-
2712-E 2715-E 3704-ET
D254 80380 40341T
4,22 = 4,52 4.22 x 4.52° 4.125 = 4,52°

383 entin. (5950 cc)
150 o 2400 pm
1345 ot 2400 wpm
I48 In/lbe ar 1800 rpm
T N Albs ar 1800 rpm

380 ewSin. (A2 ced
120 ot 2500 rpm
194.5 af 2500 rpm

ZE0 Vi bs o 1400 rpm

257 Poflba or 1400 pm

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

188 fn/Ths ot 18030 rpm

Taf 1eS1ba af 1800 rpm

COMPRESSION RATID 161w 1 Ig1= 1 1570 1
COMPRESSION PRESSURE EmmmoEr e om e J80 Vbw. por s in; ot P15 mpm = = = = s s s nw s maasaas
FIRING ORDER log=d=3 1-5 334 1-5-3-4-2-4
ﬂﬁﬁHK;"kamTthnH A EE R mEEEEmE R FEEE S @ E-‘:-'-Iﬂ'ﬂﬂi"'r'-"h“lrrr-----------a----
MAX, INSTALLATION AMGL E * 5% * 159 15
GOVERMED SPEED {Max) MO LOAD 2650 rpm 2850 rpm 2500 rpes
UNMDER LOAD 2500 rpm 2500 rpm 2400 rpmw
|1BL IHG SPEED B E R e S S EEE S e s d AR oo ma e = GO0 - TOD Fpil 2 o 20 v m v m s s s
EXHAUST SIZE T 13" NPT " HPT 4% LD, Hoss
EXHAUST BACE PRESSURE (Mas) - =« -« caeeac 1K IBfagin(3.0% Mereury] = = =« = = = - AR IbBAagain 00" Hgl
COLD START Excess fuel davieca Eucens fusl device Glaw plig
FUEL Ma, I Diwsel He. I Diswnl Ho. 7 Dissel
VALYES rrr s mmmr e s v nsssa s Frgpy burn Ppps « 0 5 5 5 555 200 n s a s P
VALVE CLEARANCE [hat] I=t., D15; Euhk, 012" Int. Q15" Ewh. 012" Inf. J1B": Exh, 018"
PISTOMS Ak, e T Aluminwe allay, tin ploted =« - ¢ =+ c 2 s s maceass
COMBUSTION CHAMBER NS A s EEENEEE s E e Maochined In pidten erwn - - = = = = = AR e
PISTOH RINGS terrmrrerranerew JCompranslon; 100l comirel oo smsacaascnsana
CAMSHAFT ctcerrrarrenenen Coantivan allop: Geerdriven = s s s v s vz s s wamacssas
CRAHKSHAFT s s ms mass s e =eewews Stial forglag: csoccccnsrnrsnasnaanans
MAIM BEARINGS a 7 T
LUBE SYSTEM:
OIL CAPACITY [level, w/liltar] B oagrs. 12 qrs. 12 qts.
HMORMAL DIL PRESSURE =xas e 30 lbafug. in, ot 14600 rpmy 35 Ibafsq. A, ot 200D rpm o= - - - - - - - AR TI
OIL TEMPERATURE [range) SRR e e T e M e S e S

LUBRICAMT
Above F0°1
30 re #0T
Balow 3001
QIL FILTER
QIL COOLER
FUEL THIECTION PUMP
GOYERMOR
TIMING
LUBRICAMT
QIL CAPACITY
IHJECTORS
OPEHNING PRESSURE
FUEL LIFT PLUB®
COOLING 5YSTEM
CAPACITY, WATER
OFERATIMG TEMP.
OPTIMUM TEMP,
CIRCUL ATION
ELECTRICAL SYSTEM
ALTERMATOR
SUGGESTED BATTERY
STARTIMNG WMOTOR
VOLTS
LOCKE TORQUE
RUNHING TORQUE
HEAT EXCHAMGER
RAW WATER PLM®
MAMNIFOLD, EXHAUET
MAHIFOLD, INTAEE
AIR FILTER ELEMENT
ENGINE MOUNMTINGS
FUEL LINE
TACHOMETER ADAPTOR
FaM BELT TEMSION
WEIGHTS:

EMGIME {Lais wanimissian)

BLOCKE oMLY
HEAD with YALYES
FLYWHEEL

fer pogen 7324
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e e b N [ L T
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LEHMAN DIESEL OWNERS' FAULT-FINDING GUIDE

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

ENGINE WILL NOT START

| |
Starter does nol Stoarter cranks
crank engine engine slowly
| | Storter cronks I |
engineg
* Baftery run down * Battery partly run down
Bottery ceble or switch * Battery ferminals loose,
wire disconnected. dfl'h" or cerrgded,
* Faulty starter switch, Foulty storter solencid.
Faulty starting mator Faulty storter
Starier drive dees not Engine ail too heavy,
engoge flywheel,
Mechanizal Fuel System
|
I
* Injestion timing incofmact
Poor cylinder compression
Blocked air cleaner |
Fuel Reaches Injection Fuel dess HOT reach
Pump Injection Pump
** Air in fuel system wo bir 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

ENGINE STARTS

EMGINE RUNS INTERMITTENTLY ENGINE NOT DELIVERING FULL POWER
ldle adjustment toa low =* Air in fuel aystem
* Air - Legking fuel system Engine cverheated
Fuel (lift} pump diophragm wom Injection timing incorrect
Fuel tank near empty Incarrect valve clearances
Fuel filteels) -:|-u-g-g=:d Diirty air eleanaris)

Step central partly engoged

ROUGH IDLING EMGINE KHOCKS
* Air in fuel system * Air in fuel system
* ldle adjustment set too low il level [pressure ) low
* |dle damper screw requires adjustment Incormrect grade fuel ail
Dirty o faulty injectars Water - Leaking cylinder head gosket
Imjector pipes loose, cracked or broken Incorraet injection timing
Incorrect impection timing Faulty injector

Sticking valve or rocker arm

Continued on following page. .. .
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FAULT-FINDING GUIDE (Continued)

EMGINE OVERHEATS

ENGINE EXHAUST SMOKES

. Hicient wal I Fuel, poer grade (black smoke)
IFn:.;hl:::;nﬂ::T.:i::u u'ri;ng Crankease overfilled (blue smoke |
al Loose or braken vee belt Cold engine temperature (white or lite blue |

b] Hoses clogged or collapsing

* Propaller foo large (block smoke ]

whila running at high s ; Mox. speed step screw set too high
e} Faulty ll-nrm":-m*r for load [black smoke )
* 4} Alr frapped in woter system. Propeller teo amall (white smoke )
* ¢} Clogged heat exchanger Excess fuel button stuck
fi Clogged bleed hole in thermostat Incerrect injection fiming

Bea woter flow insutficient
* a) Clogged sea water stroiner

b} Water intake scoep domaged or lost ENGINE MISFIRES

] Sea cock closed
d} Water pump Impeller domaged

* Injector pipe leose, broken or cranked

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

BEFORE OPERATION

Before aperating @ new engine it should be theraughly inspected for damage
likely to effect (15 subsequent operation or that moy hove resulted from ship-
ment or installation in the bool. Controls should be inspected to ossure they
perfarm properly and, of course, the operator should be familiar with oll con-
trald, instruments ond proper engine operation.

The engine should net be started wuntil the operator has read this maonual thor-
oughly and femilierized himself with manner of checking oil level in engine
sump, coolont level, ail in injection pump sump, oil in trensmission, blee iﬂ.
of air from fuel system, ete, The chapters on “'maintenance’’ and ““running in

should be particularly noted,

Assuming that all engine checks have been performed you ore reedy 1o stort
your Enging.

RUNNING I[N

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 !nlrawing speed limitations are recommended:

RUNNING TIME. RPM
30 Minutes Idle {ne lood)
A0 Minules a20J
| Haur 100D
1 Houd 1200
2 Hours 1400
4 Hours 15060

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

Before starting turbs engine, rofer
fo "Lubsicatican™ sserbon for Infor-
maticn regard ing priming with ail,

IMPORTANT

[Tog S . -

FlG, 2
INJECTION PUWMP

- ldling speed odj. screaw

. Ul Fill plug

« Al h‘iid LErEw s

« S16p conbral lavar

- Excess fuel [eald woathar

alorl ] bulbon,




CONTROLS, STARTING & 5TOPPING ENGIHE

Mo amount of engineering ingenuily & care in manufacture con substituie for
the need of knowledge on the eperotion and aveidance of mis-use by the oper-
ator, 1§ is impartant fo be femiliar with all contrels so a8 b know how ie pro-
porly operate your engine.

Refer to Fig. 2. To stop engine, the step lover should be moved os far os if
will travel towards the front of engine and held until engine is fully sropped.
This lever cuts aff the ::l..||'.l-|:||g||l af fuel is the injectisn pump. [MOTE: Befars
shutting down engine it should alwoys be allowed 1o idle for chouwt two mins
utes, particularly after axtended poriods of cruising.)

Engine speed contral is the longer lever at side of injection pump (Fig. 3).
Meving teward front of engine increases engine speed,

The escess Twvel device permits odditional fuel to be supplied by the injec-
tion pump when storting engine in cold climates, It is situated in front of
pump at base of engine step lever. Te operate, mave throttle cantrel lewer
fo maximum engine speed position, push the excess fuel button snwards, then
return throttle to about mid-peint position, The buiton will spring owt auto-
rr.|:|l||:u||',r when angine alaris. Da not attempt to wedqe the buttan in as this
will reduce engine power,

To start angine when cold — make cerlain that transmission IS in
naulral posilion and that all boat accessory equipment (Bilge pump, ax-
tra alternator or genarator, hydraulic pump, winch, etc.) is disengaged.
Check thal engine stop levar is fully towards rear (Hywheal and) of
engine. Set throtile lever 10 Y opeéen position. (In extreme cold weather,
engage the axcess fuel device as described above ) Prass starting but-
ton to operale starter. As SH0n 4% anging s1ans, ralease slarting butlon
and reduce speed control 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.

Dnce engine has started, 1§ shouwld be allowed o reach 170°F balore
Tull load is applied.

To restart enging when warm, use same procedure as above except set
speed conirol lever io approximately mid-paint of its travel,

FUEL SYSTEM

Caution: Your injection pump iz o very occurately mochined piece of eguip-
ment and requires carehul hondling ond odjustment. Mo repairs ather than
shown herein should be entrusted to other than o diesel rEpair fiec I.r;- having

the required teali, knewledge and test calibration equipment,

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

Coution: Do not wse & golvanized fuel fank os the zinc cooting reacts with
the fuel oil ond forms wundesireble compounds which can foul the injection
sy stem,

FIG, 4
EMGINE FUEL SYSTEM

A= Excais fual colleeier fube
B - Secondary Tusl Tiliers |

C - Connactor, excess fusl refurn lins i 1 ﬂ'.
E = Injaction pump cover. Lk -“_\_‘-—‘-""N_\_\_ \

15

FlG. 3

IMJECTION PUMP DETAIL

1 = Threnle contral levar [an
masimum speed positian §

2 - Encess luel {eald waathes
wlari ] bhuitoan,
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FUEL SYSTEM (Continued)

The fuel injection equipment is maode fo wery accurate limits end therefore
oven the smaollest porticle of dirt entering the system will destroy its effi-
ciency by cousing %rﬁchﬂ-ﬂ of scoring of premoture wear an highly Finished
paris. A cleon fuel systiem is obsclutely essenticl, Insure scrupulous clean-
liness when hondling fuel or fuel system companents, At oll fimes moke cor-
tein that water is not allowed to contominate the fuel oil. Try fo maoke o
practice of refueling out of the rain, Use a fine gouze filter funnel and always
wipe the fuel tank oround the filler cap belore and afrer filling and immedi-
ately replace the cop.

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

Youwr engine iz equipped with secondory Puel filters which filter out com-
taminates that moy m their way through the primary filter. These filters
[5“ ﬂg. A, LR EA) located towords reor of engine hm:h.r riﬂﬁ side, have
elements which should be replaced snce sech ssaten er o least each 200
hours (whichever comes first) under mormal conditions. (When replocing
filtess, vie new goskets or u—ulmr Fings fo prevent air leaks.) Fallawing
filter replacement, bleed oir from fuel sysiem os later described vnder “*bleed-
ing the fuel sysiem"’. Excess fuel delivered to the injeciors by the injectien
purp 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 [il!‘ing should be connected to tap of fusl tonk b',l 5" {rﬂin,]-
tube or hose (C, Fig. 5) in order to refum excess fuel to ronk. Moke sure
to install a short section of flexible tubing in this line to prevent break-
age due to engine vibration.

An averflow tube is previded on the sump of some injection pumps 1o pre-
wvent awverfilling. Upon first Filling or when replenishing oil, o con or
ather container may be used to cotch the overflow oil until level in sump
is balanced. If the injection pump does not hove an overflow tube, it will
have an il level plug directly below the side cover E, Fig. 4. When
adding oil, Fill to level of this plug. An injection pump without overflow
tube will have o vent containing a gavze filter which should be removed
ofter eoch 200 hours of operation, washed in solvent such os kerosene,
dipped in clean engine oil and replaced. In new installations, injection
pump level should be watched carefully. A small amount of ail ejected
fram the overflow tube is no couse for concern, but indicotes that swnp
may have been overfilled or il is secking a new level dus ta angle of in-
;hﬁinfim. But should ail flow persist or il ail must be added between
normal maintenance periods, such faet should be reported at once.
Warronty does not cover injection pumps which heve been operated with-
out praper lubrication,

FIG, 5

TYPICAL FUEL SYSTEM
15ee alsn Fig. 5«

4 - Primary lusl lilter & warer sepovoter
B« Secondary luel filter
|-l Elt-ti fuel resurn 'I'uh-'



Encsss fusl return tebe

Fl1G. &
FUEL FILTER {DUAL TYPE ]

& - Blesd screws
B « Reploceable elamnnt

FiG. ¥

FUEL FILTER [SINGLE TYPE }
A - Blasd gereaws

INJECTION',
PUMP
FIG. 5-A

TURBD FUEL S5YSTEM
(with hl-pq.j]uu Tuml Vilw pusmp)

BLEEDING THE FUEL SYSTEM

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

It must be rerembered that the liff pump drows fuel from the tonk, so any
accumulation &f air in the fuel system mokes all connections, filters, ate.
batwean fuel lift 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 tank should rum dry, bleeding will be needed when the
baat iz refusled. Bleading will also be required ofter chonging fuel filter
elements. (Time ond effort may be soved if filter is charged with fuel by
remaving the bleed plugs on top and slowly pouring fuel inte the filter until
it overflows.] Oceasionally, after an extended run, on engine moy slow down,
or "'miss”; or lose RPM's or stop. Although there moy be other couses, air
in the fuel system should nst be overlooked, Mony times a tiny leak in o
fuel line fitting may allow air t& enter the system and sccumulate until there
is sufficient to cause the obove mentioned symptoms.

Up-:m i;urrlpl-&ling- a mew indtallotion, bait check againit ar leaks is ta black
the fuel tonk vent and filler cop, disconnect fuel line at tenk side of fuel
lift pump ond induct pressure [opproximotely 10 |bs. should suffice) into the
fuel line., Make cerigin thot fuel line fo tank will mantan pressure and
inspoct all cennections for possible leaks.

To bleed system, follow this procedure:
1. Ascertain that there is sufficient fuel in tonk, {Mote: Low fuel lovel may

result in intoke pipe being exposed due ta "5|1:-:.hinlg" of fuel, this drawing
air inta system.

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

3. Loosen the blead serew an the mlet side of the fuel filier (Fig. §& T
abowt 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 u:pu”rﬂ. Tl“ln i:'-f.'l e RCFEW,

Coutien: Do net use excess pressure in tightening bleed screws as the
castings are soft and threads strip eosily, A slight pressure with wrench
will seal all plugs tightly.

Mote: If the ezzentrie which aperates the fuel lifh pump is on mowimem il
the pump priming lever will be inoperative. If this sccurs, rofate the engine
using starter until priming lever can be apevored,

5 Loosen bleed screw on sutlet side af filier and repeat operation 4.

& Inspection of injection pump will reveal two additional bleed serews
{Fig. 9}.First loosen screw neorest to inlef line ond repeat operation 4.
The same precedurs 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 has been purged from system.



FIG. B FiG. 9

FUEL LIFT PUMP
&« Priming lever

IHJECTION PUMP {TYPICAL )
A - Bleed soraws

TIMING THE FUEL INJECTION PUWP

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

b indieated in the foult-finding chart, potr engine petlamance may some.
times be troced o incorrect injection timing. Following is the methed ro
correctly set timing,

1. Pasition stop control lever fo ovaid starting engeng.

2. Remove the inspection plug which |5 adjacent 1o the injection pump
(Figure 10} and rotofe engine crankshaft until the two semi-cireular
dimples which con be seen through the fiming operture ore in line.

(Mote: Timing Tesl Mo, C-9077 is available to insure positive loca-

tian. )

3. It is now necessary to ascertoin position of No. 1 piston. Twe methads
ore possible . . . .
a, Same models ore eguipped with o fiming geali ju st farwarr af
cronkshoft pulley on port side (See Figure 11). Rotote engine comk
shoft until timing mark {a sew cul or scrafch mork] on periphery of
pulley coincides with the desired merk on scale, See ""Spec fica-
tiens
b. For engines not equipped with timing scale, it will be necessary
to remeve aperture cover an flywheel housing (in lower secior, star-
board side) in order te check setting from markings on periphery of
flywhee! {See Figure 121, In marine vse this may be difficult due 1o
eng ine bed inlerference. & smaoll mirrar may be ol paicstance.

4, Wwhen cronkshafi hos been rofoted to proper positien, recheck the
T "dimplu:" as per F‘aragﬂlph 2. IF not nlqg:rlﬂ:l. tnru-fu"].r isesen
bolis halding injection pump fo engine. Slotted holes in pump adapior
plate allaws rotating pump to achieve proper alignment. Retighten bolrs

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

.\-\-\. @
r |
I JI

FIG. 10
IHJECTION PLMP TIMING TOOL

I
Il

EMGIMNE TIMIHNG MARKS
I - Crankskhalt pullay

2= Timing mark

3 - Timing scale

o —

o I

l
s s e - _,n/ﬁ‘f]

FiG, 12

THAMING MARKS (FLYWHEEL )

| - Timing mork on wngine
H'F'H'h-l. h&u'in'.

&= Timaing scale en (lywhael,



COOLING SYSTEM

Your engine is cooled by the circulation of fresh woter (contgined in the
system) through the water jockets surrounding the eylinders, cylinder heod
and exhaust menifald. The heated woter flows by thermo-syphonic oction,
assisted by o pump ot the front of cylinder block around the whbes of o "heat
axnchonger'’ locoted obove the flywheel housing of rear of engine. Row water
from culside the boat flows threugh the heat exchanger tubes, and the heat
from the fresh woter is thus transferred to the raw water which is expelled
owerboard. Exomination of Figures 13 and 14 will clarify the water sy stems.
A thermostor loeated in front of cylinder heod, below expansion tank, pro-
mates rapid 'warming up'" and ossists in mointgining constent engine fem-
peErature.

The fresh woter system is filled through a cap etep the expension tank af
frant of engine, Woter level should be checked daily ond maintained 1o within
one-half inch below top of tonk. The air bleed volve ot top front end of ex-
houst menifeld should be opened while filling fresh woter system in order
ts allew tropped sir to escope. When water appears, close wvalve fightly,

DO NOT OPEN YALYVE WHILE ENGINE 1S RUNNING, os this will deaw air
inte system, displocing water and cousing overheating of engine.

Most complaints of overhegting ore due to improper purging
of air from the fresh woter system. The fellowing is correct
meihad with engine not running:

A, Open aoir bleed valve [on tap frent end of menilold)
te allow ir to escape.

Remove filler cap from fop of exponsion tonk,

Slewly fill cooling system with water /anti-freeze mixture

Continue filling :&nllnﬁ system until oll oir or bubbles
cease to expel ot oir bleed volve, ond selid stream of
woter gppears.

Close gir bleed valve.

onm

o

F. Contirve filling of coaling system until water level
reathes top of expanilion tank.
G. Start engine ond run appreximately 900 RPM (in neu:
h tral) until thermestat epens. Turbulence in water will
be noted through 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 woter system % pressurized by the cap atop expansion tank, When
proper pressure is reoched, excess woter (s expelled through the overfiow
tube under tonk. Extrems care sheuld be taken in removing cop while en-
gine is hot. While engine is hot, if there is liquid in tank, the system may be
refilled with safety; if net, acliaw engine to cool before refilling. If an onfi-
freeze solution is nat 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-half inch below tap of tenk.

To @ssist in corrosion central, a z2inc peneil is installed in your heat ex-
changer at top, left side {6 cylinder models): bottom, left side in 4 cylinder
models. This zinc pencil is socrificial .. . that is, the raw water will ottack
and “"eat away'’ the zinc before ottocking metel of the heat exchanger. It is
5 sted that the plug accommedating this pencil be removed eoch week
while engine is in service in order lo inspect zinc. Replace zinc element
when required. Feoilure to install zincs when needed may couse serious
damage to exchanger.

it will be noted that your heat exchanger has removoble end caps fo facilit-
ate <leaning. Removing caps will allew sccess to end of the tube "'bundle’’.
To cloan tubes use o 3716 diometer wood dowel. Do not use a metal rod
which may rupture the copper tubings.
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B = latake scoos of siendasd marine design, minlsmum 1% NPT should be vsed for
faw water ialet. Bedues ta 378" HPT at pu=mp. Recommended scoop hos bars
scinss spening 'o preven! satry of lorge pleces of forsign matter, E

B« Saaccaek shauld bea 1™ NPT minimues size, “gate™ type that opens fully fo ol
B Bigll, wmresivdcted Mow of wnfer,

C - The uie of an elficient, full-flow row water strainer is srongly recommendad
te preveni clagging of pemp ond exchongers by weeds, et ﬁ.

O- Il kase i emplayed inr intok e, some should he reinlarcad typa al exrra heavy
construction to pravent collopse under powerlel swvelion of row water pump,

In preporation fer freezing weather, anti-freeze should be provided in ihe
fresh water system of the wngine, Due 1o the high temperatures at which
these engifes operate, high bailing paint anti-lieeze (3 demaonded. Do nad
arfemp! fo wie alcohol or other non-permanent types, and de not use a
“sealer” type which tends 1o build up a coating on wxchonger &lemants,
thus interfering with normal heat transfer. Consult the specification section
of this monual to determine water copacity of your engine, and add sufficient
gnti-freeze to bring within limits of expected temperatures.

Inboard type heat exchangers must be drained of row woter when exposed
fa ffﬂtirlg- temperafures. Raw woter pump, wober il @t pupiﬂg gnd intake
strainer should likewise be droined when subjecred to sxtrems cold. Drains
will be found ot follawing locations:

FRESH WATER DRAINS RAW WATER DRAINS
[Mote: While drmnin-g. remave filler cap fram tap af exponsion Watos pimp: Lessen rear cover

tank). Lube ail cooler: Under, rear

4 Cylinder models: Transmission ail cooler: under, left side
Engine Block- Left side, front (behind alternatar) Heat exchanges: Under, left side (Mote: 4 cylinder
Heat Exchanger - Linderneath, right side models have combinalion drain plug & zinc pencil)

Exhaust Manifold - Leftside, rear
& Cylinder models:

Engine Block - Lelt side, low (negr center)
Heat Exchange - Underneath, left side (nearest center

af engine)
Exhausi Manilald - Lefi side, rear

(Mate: Manual type transmissions (Lehman Series 144 or Poregon G-33 having
reduction gearing will alse reguire drainingl



"KEEL COOLING" SYSTEMS

In some cases the installotion of a “keel cooling”™ system may be prefer.
red to the stondord “heot exchonger™ previcusly discussed, This system
employs o series of tubes mownted on the underside of the hull ﬁrauﬁp
which the engine coolingwater is circuloted, Such o system is beneficial
when the boot is te operale in muddy or silt-laden areas, however, the
coaling element does prodece odditional hull “drog® which could offect
perfermance in foster boots and croates o pnlunmfhnurd if ubos Froe-
ture of are struck by driftwood, efc.

Piping engine te keel cooler is quite simple. As shown in Fig. 14.4 the
connection on underside (starbeard) of expansicn tank delivers kol water
from engine to keel cooler, Cooled water frem keal cooler returns 1o en-
ine via connection on aft end of exhoust manifald. The use of 1%° |.D.
wie will simplify connections, however hose must be reinforced type fo
preveni cellapsing under suction and core must be exercized when in-
atalling fo avaid “kinks™ or the possibility of chafing,

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

Whan dr'r sxhauil 1% 1.-rn|:|-| u|:| it s p-u-::lhh: fo nhmmq!-. UER nF 'I'I'I-l =108
waler pump. Uﬁm 5|H|:|:1EI urdiur lube ond fransmission oil coclers of
a size moy incorporated in the engine fresh woter system. The
oddition of such coolers is :.h:m-n in Fig. 14.B,

(" = Tg kasl cooler
‘:—L" k! .
i 4 ™
= EMNGINE
Hn .
— - Exhauir man ifald ..\:l

EE_ From kesl coolsd

FIG. 14-A FRELH WATER CIRCULATION 5YSTEM
[Kesl Cosler Type )

Te kbeal cealer From kesl ¢ooles
HF0 Lube nil coaler

= —.

<‘-L.3 = % s
; ™ is
3 ENGINE E
i (12 =% > £5
=
&
e Eshoust ssanilald -\

FiIG. 14-8 WATER CIRCULATION LYATEM (Eeel Cooler Typa)
WITH LWBE ond TRAHSMIGSION OIL COOLERS IW
FRESH WATER FLOW,
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ELECTRICS

The slectrical system on your @ngine i§ 2 vull, MEGATIVE GROUMD.
Under na eircumstances should polarity be reversed even for an instant for
serious domoge fo alternator moy resull.

A vee belt drives the altemator from crankshaft pulley. {Note: Maintain belt
al proper tension - ses ''minor Repairs, Maintenance ond Adjustments'’].
Altgrnator hos been corrosion-trected ond has built-in silicon rectifier and
enclosed slip-ring design for safe, sporkless, trouble-fres aperation, Tran-
sistor type, sealed voltage regulater is built into the alternater making one
compact vnit, The regulator has ne moving parts ond requires no adjustments.
Alternater is lubricant pocked for life ot time of ossembly ond therefore re-
quires no external lubricetion. Starting Sept. 1972 alternotors (designated
madel BMRIZ0NE.-K) are equipped with o topping (see fig. 16} for connection
ta operate 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 storted
ond oil pressure resches 7 Ibs, Battery is disconnected by this switch when
the engine is stopped. This switch initiates eperation of the alternater sys-
tem withaut the need of o seporote swiich and precludes the Pﬂ"-’-”i"“? of
the aperator n:q!e:liniru tern the charging system an or off. If desired, aloct
ricel instruments such as oil goge, temperature goge, etc. may be wired fo
be autematically anergized when angine is started.

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

The standard solenaid mounted on the starting moter is o heovy-duty type,
It must mechanically -u'hﬂnre the starter pinicn 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 located ot some
distance from the storter, relatively heavy goge wire is required fo fransmit
the reeded omperage. Lf!in? small goge wire con result in insufficient cur-
tant recching the starter sclenoid, overheating of wires, insufficient travel
of starter pinion and failure of engine to start.

To assure odoquote omperoge recching starter solencid o “piggy-back™
salenoid is provided with short, heavy-goge wires coanecting the fwo sole-
noids. The new solencid requites comparitively little amperoge so smaller
goge wiring is required for connectien to pushbutten.

The accompanying diagram indicates basic wiring requirements. Make cer-
tain that r:ﬁl connections are cleon and tight. Locote bottery as close os

practical to the starter. Goge of battery cables will be dependent upen langth,

but should be NO, O minimum. Use Na, 12 goge & heovier wire for balance of
system, Electrical goges which require low current draw moy be wired ro oil
pressure energizing switch indicated by X ™ on the diagram.



FIG. 17
EMGIME OIL DIPSTICK

IMPORTANT

LUBE OIL CLEAMLIMESS 15 WITAL
FOR THE LOMG LIFE OF ¥YOUR EN-
GIME, WHEH CHANGINGOR ADDING
0IL, USE CLEAN RECEPTICLES.

TACHOMETER ADAPTER

A tochometer “‘toke off"* is provided on the storboard side of your engine neor
center of engine bleck. This adapter occommodates o stondard marine tache
meter cable with 778" — 18 adapter nut. Tip of cable core should be 187"
diameter. Cable turns one-half engine speed in counter-clockwise direction.

If mechanical tachometer is not used or if cable is disconnected with engine
to be operated for any lengthy period, the take-off should be capped to pra-
vent oil leakage. Suitoble cap (or plug 1o closs aperature if toka-off assembly
is remeved) is listed in the parts sectien of this manual.

It is recommended that o mechanicel 1ype tachometer be used only if lecated
relatively close to engine. If ceble length exceeds 12 1o 14 feet of if many
bends are required, an elecirical tochometer system should be considered os
much less strain is ploced upeon the toke-off assembly. Installations requiring
ywe tochometers should olways use glectric ingtruments.

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 gouze screen and threugh an oil gallery on the pert
ileft} side of engine which is ropped for instellation of oil pressure gouge,
law oil pressure olorm, or ather such devices. Canstant cil pressure is main-
tained by meons of o reliel valve situored in the pump. Qil undoer pressure
passes through the oil filter where it is cleaned prier to being circulated
inside the engine, The filter is a full-flow, dispasable “spin-on'" type of
outomotive design ond easily ovailable through outemotive 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 functioning correctly. Normal by the registered pressure should
remain constant for o given engine speed. |f pressure reading suddenly varies
ar fluctuntes, the reassn should be deiermined at once, ctherwise severs dam.
oge moy occur. As it is difficelt fo maintain @ consfant watch on engine
gowges, the use of on oudible warning system fo sound o buzzer in cose of
low @il pressure (or high engine temperoture) is strongly recommended.

The oil sump capacity of varisus model engine is shown under “Specifi-
catians”'. But note that such capacities are caleuloted when engine is lewel.
As your engine will probably be installed ot on angle, the dipstick provided
for meoswing oil level in the crankcose must be remarked. (Nate that the
dipatick on your engine may be installed on either the port or starboard sidel.

When engine is first installed, provide the proper quentity of oil as indicated
under "specificotions™ section. The wil fill cap is letoted on tap of engine
rocker erm cover. After pouring in ail, it will be necessery to wait sevaral
minutes bafore the oil level is checked in order to allew time for oil to flow
ta swmp. Another fill cop which leads directly to sump is located ons
near front of engine. Run engine for several moments, shut down and chec
level on dipstick {see ﬁgurtgl?:l_ W il level measurement is differsnt from
the ““full’* mark on dipstick, a new mark should be scratched or tiled at the
carrect level, When measuring oil level in regular usoge it is preferoble to
check ofter the engine hos 1 for o periad ef time, such os overnight,
This ollows the ail in the overheod valve system to drain bock to the oil
fump, permitting o more occurate measurement. Add engine oil of the type
and viscosity recommended os follows:

ENGINE OIL RECOMMENDATIONS

HATURALLY ASPIRATED MODELS: API CLASSIFICATION CG
TURBOCHARGED MODELS: AP CLASSIFICATION CD or SERIES I
Average Temp. (F) SAE Viscosity
-10* 1o 32° 10W
10* to BO* 20w
A2* 1o 90" 30

Cresr 90 40




LUBRICATION SYSTEM (Continved)

TURBD ENGIMES: APl elassification CD oils ml'f must be veed in
turbocharged engines. LUse of other ail will result in reduced engine
lite and will invalidate engine warranty,

Serious domage to fwhﬂ'hﬂ?tf may result from inodoquaote lubrication.
Upen starting, engine should be allowed to idle (1000 rpm moximum) for
A0 secords or more balore dpp-l]ring load, Also allow qr:gu'nu- ta idle
for at least one minute before shut-down to dissipate heat frem turbe-
charger bearings.
Turhn-:l'hu:rgtr must be ﬂ-il-pﬁlnﬂl under any e of l'anhring condilisng:
# After on oil chenge.
e |} ol supply tube to turbecharger has been dizconnected.
o If eithe: the engine ar turbecherger is newly installed.
o If no oil pressure registers on gage effer o “dead crank” (crank-
ing with siop contrel in oparation] for 10 seconds. This fest must
be performed if engine hos not been started far 4 weeks or more.

To ail-paima Tl.l'llﬂl:ht.."ﬁti-

a) Check for swfficiert oil in the angine EURp st da nat bap-up of
this time,

b)) Disconnect the oil feed tube of the turbocharger end and fill the
housing witlh oil. Reconnect tube,

) Using suitable syringe, inject about 4 pints of oil (o+ vsed in
engine sump) inte oil goge connection of engine, Refir oil gage.

d] Stert engipe, cllowing 1 minute fo idle bofare increosing speed

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

—— CETE PR Y

Engine oil should be changed ahter the initial 15 hours of operation end a1
each 200 hours of operction thereafter, Run the engine until narmal operating
temperature is reached. Bhut dewn engine and allow oil te return 1o sump for
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
bilge of hull will be limited. & low-cost, suction type, hand operated sump
pump is required. Remove the dip-stick tube and insert suction hose of pump,
warking same fowards lowes partion of sump. [Some eperators find it advent-
ageaus to use a length of copper tubing to assure reaching low sectien of
sump,] Pump oil into container and dispase of some ashore. '.gaplnu vent cap
on sump. Refill eronkeose to "full'’ mork on dipstick. Run engine for sever-
ol minwies, shut down ond recheck oil lovel. If required, odd sulficient oil to
bring up 1o full mark.

Lube oil filter glement shauld be reploced ot sach ail change, The dispasable
element is simply uscrewed from i1s base by turning counter-clockwise,

sition o one-quart of lorger container under Filter before remaval 1o catch
oil from spilling intg bilge. A new element is simply screwed onmo the base
with medium hand tightness. Under no circumstances should a wrench or ex-
cess pressure be used. When next starting engine, check filter for possible
leaks or seepoge, and tighten only sufficiently to prevent same,

The sump of the Simms fusl injection pump carmies a supply of oil to lubris
cate the intricate mechanism contained within the housing. It 1% imperative
that this unit be properly and regularly serviced, (See F:g.nlgﬂ-

il leve | must be checked when engine is first placed in service, before in
itial start-yp and at intervals os specified in the Maintenance section. Oil
should be ¢ aiter initial 15 engine hows operation, and ot 50 How
intervals thereofter. Croin the sump ail by removing drain plug located on

bottom of housing. Replace drain plug and remove Filler plug from top of ine

jection pump and oil level p'ﬂ lecated at side of housing, abave drain p||.pg.
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 ail fo leak out of injection
pump. Reploce cil level and filler plugs,

FIG, 18

IHIECTION PUMP
1. Filling plug

2« @il lawal plug

3 - Diroén plug

4« Side cover
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TRANSMISSION

As there is such o wide voriety of transmissions availeble =ith Lehman
die ;gl;r it 1% mal m{li“l to cover all installatians in this manual, Hﬂ““rr
due 1o the popularity af Poragen and Warner transmissions, the lollowing n-
Farmation i offerad for these models

Mo otempt 18 mode herein to instruct in the installation of engine in the boar.
The prudent boot cwner or operator will, before initially starting engine,
check Enginn.-'":l.!'r-u'r'l‘ alignment, cperate clutch contral to make certain that
lever fully travels te the full aheod 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 wystem, No externcl odjustments of any kind are required. A built-in
gil pemp supplies the required hydravlic pressure fo provide effartless abelr-
ing ond asswes an adequate supply of lubricant e all moving parts. An oil
cocler is provided in order 1o maintain proper eil temperature which should
net axceed 1906F,

Autamatic transmission Fluid type A, suffix A is rocommended
for lubrleation, Or, if desired, *“Dexron’” type fluid may be used. Be-
fore starting engine fill tronsmission to the full mark on the dipstick. Run
engina for 0 minutle or two at low speed [in andar 1o till oil lines, coaler,
atc.) then shui aff engine ond check oil level. Add sulficient oil to bring up
to full mork, Tronsmission oil level should be chocked soch time the o:l
level 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 vary depending upen severity and canditions ef service. WARMER drain
plug is o lorge “'hex'’ plug located near battem right side. To drain, Femave
plug and pull out straimer. (fig. 19). PARAGOM drain plugs are located ot bot-
tom of reverse gear housing and reduction geor housing. (fig. 20)

A low-cost “sump pump’’ provides sasy method of changing oil witheut re-
mowal of drain plugs.

PARAGOM transmission are normally provided with offset DOWN (propelle
shaft flange BELOW the engine crankshaft). To revolve offset to UP pasition,
disassemble reduction geor cose from transmission by remaving the & or B
copscrews. Be careful not to damage gaskel. You will now be able 1o remave
ihe & or B socket-heod cap screws which hold the reduction adaptor plate to
frangmission cose. This adoptor con be revolved 1o desired pasarian, [Mare

It may be necessary to tep the odoptor with o mallet or hardweod black in
srder to breok its “'set® o 1he rrosemission cose). Moke certain to replace
any domoged geskets. (Mote: Paragon transmissions which reverse propeller

<haft relation - Lehman models D15SEP and D1SEBP - cannot have offset reo-

wolved to the "up® position),

WARNING: Once ogoin we repeat - co ] eakble ar ofhi= cechaniem les  Foie
ing transmission nws! have sufficient “theew™ 1o shifr the opo bog levaos
fully into both forword wr reverse position, Unless shilt inver 1. = witively in
larward, neutral ar reverse, considerable damage may iesult, Teanamissian
werranty 18 veid if control lever is changed in any monner, o0 iepositianed or
if linkage to remate control does not have sufficient travel in both directions.

Whien ordery parts for your transmission be sure 1o speciiy both madel and
saiial sumbers as shown on identification tag.

i T )
i . 8



MAINTENANCE

The importance of coresct lubrication, pericdic inspection and edjusiment
cannak ower-emphas sed. On it will depend, te a very large mxtent, the
service which your engie will deliver.

The heat exchonger of your engine is protected by a "ring pencil® which
should be inspected and replaced periodically, os required. As the rate of
electiralysis varies greatly in different areas, only experience will dicrate
how often inspoctions should be made.

For convemence, fubricotion and maintenance wark hos been divided inte
this h“qwing periods:

(a} Abter first 15 howrs FUNH ifga
b} Alter gvery 10 kours running.
(c) Atter every 50 hours running.
(d) After every 200 hours running.
la) Afrer avery 400 hours running.

SUMMARY OF REGULAR MAINTENANCE

After first 15 hours running . . . . 1. Ehungi Engine il

2. Tighten :-E:irld-r heod refoining bolts.

3, Adjust valve clearances.

4, Check (exchanger) zinc pencil,

5, Adjust belt tension,

#, Check injection pump oil level.

7. Check transmission oil level.

&, Check cleanliness of infoke air filter, Fig, 21

9. Check engine propelier shaft align- FUEL FILTER
ment, [twice annually, minimums). I = Sacurbig bel

10, Adjust idling speed [if required). 5 - e byt

Every 10 hours running . . . . . . 11, Check engine ond transmission 1 - Sealing rings
il levels. d- F-Iulu- elemani
12. Check cosling water level. g : g::" e
Every 50 hours running . . ... . 13. Check cleanliness of intake air filter. 7 - Sealing ring

14, Check (exchanger) zine pencil.
15, Change =il in injecticn pump.

Every 200 hours renning . . . . . 16, Adjust belt tension.
17. Change engine and tronsmission ail.
18. Change all engine and fuel oil filters.
19, Clean Fuel lift pump.
20. Clsan injection pump eavai filter,

Every 400 hours running . . . . . 21. Remave ond service injeciars,

72. Adjust velve clegronces.

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

24, Adjust idling speed (if required).

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

Ta chonge fuel filter element: (note- maoke certain thot the filter element(s)

you will use is en EXACT replecement for the element you will remeve,other-
wise, air leaks into the fuel system moy resultl. Unscrew the securing balts
an top of filter housing (see fig. 21) ond remove filter bowls and elements.
Discard elements and uvpper ond lower sealing rings. Wash out the bowls ond
clean fuel @il but da not use a cloth for remaining lint may clog the fuel sys-
tem. Carefully fit new sealing rings ta the filter s ond bowls, assemble
1o the filter heads ord replace ond fighten secuwing bolts. It will now be
necessary 1o bleed the fuel system of air as described in seporate section.
After running engine for o short time, check filters for possible fuel leaks.




MINOR REPAIRS, MAINTENANCE & ADJUSTMENTS
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pasary B THE Ok FNELETEY

TO TIGHTEN CYLINDER HEAD BOLTS: $ort ond run engine until normal
sperating temperature is reached, Stop engine, Remove rocker arm cover from
tep of engine. Tighten cylinder heod balts in sequence os shown in figures 22
ond 23 to a torgue of 105 to 110 ft/bs., engine het, {130 135 f1.9kbs, for tube
models]. Check valve clearonces before replacing rocker orm cover.
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FiG, 22 - BOLT TIGHTENING SEQUENRCE {4 Crl.) FiG, 23« BOLT TIGHTENING SEQUENCE (6 CWL.)

FiG. 24
EHGINE BARKING PLATE
{d Cyl, eniyh

ADJUSTING YALVE CLEARAMNCE

1- Adjvsfing scraw
2 Faslet blade
¥ Rockar arm

TO ADJUST WALYE CLEARAMCES: (Mete . . Adjustments should be mode
while engine 1% of normal eperating temperature]. Following remaval of rocaes
arm cover and tightening cylinder head bolts as described above, actuate the
engine stop contral lever so engine will not start and revolve crankshafe [hote:
£ cylinder madels are Fitted with a baring plote @ cronkshaf ru.ll%:.-. figure
24} unbil numbers 1 ond & valves {on 4 eylindei! or numbers | and 2 Lo &
cylinder] are cpened by their respective rocke: arms.

Insest the correct thickness feeler gage fas slown in the lelivwing toble) bo-
tween the valve stem cop and rocker arm of Na. T mletr calee fan 4 cylinde-]
or Mo. @ inler  walve fon & cylinder) as shown o Lge = 25, Tumn the volve
clecrance edjuiting screw until the fecler blode is g’y cawsght betwesn
the rocker arm and valve stem cap, but sa that the Blade co- 20l be remaved
with light resistonce.

Seloct the appropriate feeler blode ond repeal the procodiie tor Mo, B e
haust valve (on 4 cylinder) ar Mo, 12 exhaust val.e {an & cylinder models).
Rotate the engine and, h”.nvrinq the sequence in follawiig table, adjust mach
of the remaining valves. Reploce rocker cover, naking cerzin that gashen is
unbroken and ;mu-:ll-:,- positiened. After rumning engine for @ whiert while,
check rocker grm cover gasket for possible oil leaks,

VALVE CLEARAMCES (Engine at normal warking tempereiure)

IMLET EXHALST
HORMALLY ASPIRATED NilLE i )
TURBO-CHARGED 018" 018"

ADIUSTMENT SEQUENCE - 4 CYL. BODELS
{Volvas are numbored stariing of frond of sngine)

VaLvies Opex Varves Tov ApiusT
| and & | 3 In. und & Fx
2 and 4 5 Ex, and T in,
S amed B . | Ex. and & In,
Sand 7 t 2 Im. and 4 Ex, |

ADJUSTMENT SEQUEMCE - & CYL, MODELS

Walves QpEs I VaLvis To Asust
| amd 4 9 in. and 12 Ex.
Rand 10 | YEx. ond 5 In,
2 amd & 7 Ex. and 11 In, |
Qanmd 12 | 1 Ex. and 4 I,
Yand § # In. prad 1} Ex,
7and 11 | 2 In. and 6 Ex.
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MINOR REPAIRS, MAINTENANCE & ADJUSTMENTS (Continued)

TO ADJUST YEE BELT TEMSOM: Locsen alternater mounting ond odjusting
strop bolis o per figure 26, Move alternator 1o adjust beli tension. Tension
is corregt when your thumb pressure on belt ot o point between alternat-
of and waler pump pulleys dees ot excesad 1/4%, Tighten alternater meunting
and odjusiment sirop bolts,

INTAKE AIR FILTER: The air filtering element{s)on your engine is paly-
wrethan loam which traps ond holds dust end fereign manter which could be
drewn inte the engine and couse severs da . DD NOT OPERATE EN-
GINE WITHOUT HAVING FILTER IN PLACE.

Ay reasan of the efficiency of the filter in trapping contaminonts it is diff-
icult to effectively clean the element. It is vsually best to reploce this low-
cost item os ocgesion demands. Simply slide old element off its retaining
screan and carefully stieteh o new element infa position. |F cleoning is de-
sired, wash in o mild detergent mixed in clegr, sweer worer, DO WOT  wash
in mingral spirite, vorsol, gasoline, or any petreleum product,

I‘:l -alﬂ_:ll.ll‘.&T IDLING 5PEED: When properly serviced ond alter the initial
break-in'" peried, your engine should idle within o general range of &00
ta 70O RFM, when new, idle speed moy be somewhat higher.

Engine mus! be ot normal operating lemperature when moking odjustments.
With engine running, loosen the idle screw locknut (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 certain that some returns to same setting.

To adjust for ““surging™ or ermatic idle, carefully odjust the “damper’’ screw
(ligurs 27} at rear of injection pump. Twn the domper screw in -II:I-:::Imis.q]-
until engine sdle speed just starts to increase, then loosen domper screw
{turning counter-clockwise) SLIGHTLY. The adjusiment a1 this paint is quite
eritical and should be made by odjusting the screw 1B turn ot a time, in-
creasing the theotile momeniarily between each trial setting until the most
favorable adjusiment is obtgined. Turning the domper screw |M oo far will
mncregse the engine idle speed and require resetting the idle step screw.

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

TD REMOVE INJECTORY: Remowve the socker arm cover fram =11 af ene
gine. Remove the fuel leak-ofi pope (fig. M) by unserewing the union nut ar
rear of cylinder head an! 1the boiis connecting wak -l pipe 1o eoch injecior.
Core must be exercised o1 to hend or dumege fuel injector pipes so it is
suggested that the union nuts at tep of inpection pomp (fig. 29) be loosened
after first removing the injector piper clampls).

Hacken each of the oil ssal nuts (fig. 28) on side of cylinder heod ond by
UNSCEGwing the fusl inle: nduplm ruld, remave adoptors from the injectors.

Unscrew the twa balis secuwing each injector to the cylinder heod ond core-
fully remove injectors, moking certan that no foreign matter drops inte the
covity, A& low cosi ' injectar remo-ing taal " will assist in this .u.pu:-tl..un
ifig. Bﬂ]‘ Rameve the capper sealing washer from the injector housing if same
is nat remeved with the apecio . New seoling woshers should be used whan
ﬂplﬁclﬂg. Mane: S'JJIET.II'J‘ Egu ipnanl §% -q-qu-npd for ;mi:ing injeciar, and
this should not be attempied by ths rovice.

TO CLEAM FUEL LIFT PLUMP. Tun off fuel supply volve. Holding recept-
aele vnder pump te prevent spilioeg of fuel inte bilge of baat, lessen the cenf-
ter balt (hg. 31) and rercve ceve and pulsator. Clean pump thoeroughly and
wosh cover and pulsare: o lue! ]l Reploce parts carefully, i will be ne-
cessary to bleed fuel sy v, Chsck for possible leaks ofter starting engine.

FIG, 26
BELT ADJUSTMENT
I - Adjwsting balts

FiG, 27
INJECTION PUMP

1= Speed comiral lever

2‘- Max. I.p--ﬂ tlap nerew
T - Idling stap scraw

4: ldle damper wciew

FIG. 28
INJECTOR PIPES

1 - Fuel lagk-of# pipa
F- Injecior pips

3 - Inlet odaptar nut
4 - Qil paal nur



i ——

1 - Injecter pipe clamp

FlG, %
IHJECTION PUMP

F = Union nut

&=

Blesd screaws

FIG. 34 FIG. 31

IMJECTOR REMOWING TOOL FUEL LIFT PUMP
[Except turba]
1= Cover
2« Diophragm
3= Pump bedy
WIHTERIZIHG

fn preporation for freezing temperotures, anti-freeze shovld be provided in
the fresh water system of your engine. Due to the high temperatire of opero-
tion, a high boiling point anti-freeze is demanded, Do not ottempt to use
aleshol or other non-permanent ’E\- pes and do not wse any liquids containing
“sealonts”’. Zerex (produced by DuPont] is highly rumtnjod. Consult the
specification chart of vour engine to determine its coolant acity ond add
sufficient anti-freeze to bring within the limits of i!pltl':?llmpﬂﬂ?wtl.
Inboard type heat exchangers ond oil coolers must be drained of raw (sea)
water when expased te freering remperatires. Drain plugs will be found en
bottam of heat exchanger and oil coolers and l.l‘lu:nl.d:lFI ba removed wntil all

water has been drained, Rov woter pump may be drained by loosening screws
halding rear cover in position.

If boat is to remain in water while draining engine, of course, the intoke
water seacock must be closed prior te draining. De not neglect 1o open sea-
cack prior to starting engine.

NOTE: TO DRAIN FRESH WATER, REMOVE WATER FILLER
CAP FROM TOP OF EXPANSION TAMK OM FRONT OF EM-
GINE. DRAIN BLOCK BY OPENING PETCOCK OM PORT
(LEFT) SIDE OF ENGIME IN CENTER, LOWER SECTIOM.
REMOVE PLUG ON UNDERSIDE OF HEAT EXCHANGER
{THE ONE NEAREST CENTER OF EXCHANGER) TO DRAIN
WATER FROM EXCHANGER, EXPANSION TANK AND EX-
HAUST MAMIFOLD. REPLACE FILL CAP OM TANK AFTER
ALLWATER HAS DRAINED.

Remove air filter(s) ond cover openings in monifold with plestic film held
in ploce with masking tape. Seal off all other openings . . . air ven! on topod
rocker orm cover, went on front end of sump end overflow ond vent hole o
injection pump. Plug exhoust pipe to prevent enfrance of maisture.

Moke certoin that all engine exterior surfeces are clesn, dry ond free of oil
or grease; then spray complete engine with any good rust preventofive coms
pownd.

Before restarting engine, remowe all plestic seals, covers, exhoust plug, etc.,
and refit air filter(s) in ploce. Po not neglect to reploce all drain plugs, tight-
en rear cover of raw water pump, and turn on seacech.
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HOT WATER HEATER

CONMNECTIONS

[t 13 common marine practice to use heat preduced
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
prnvidu: the rlquirud heat tronsfes.

Connection to engine (for supplying hot engine
coolont to the water heafer] is made Ffrom engine
bleck drain Fitting located ot lower, center of block
an pert side. See "A" in accomponying sketch,
& ten fitting will allow this connection, while re.
taining the convenient drain cock.

Coolent return fo engine is made into the formed
frent water hose leading to the fresh water pump.
See "B in akateh,

Lehman offers a ttlmph.-r: 'Gu”u'p hot woter heater
connaction kit®™ ai sptienal sgquipment.

BOLT TIGHTEMING TORQUE LIMITS (i lbs.}

0il Pan Drain F|ug i R i .| | ||‘||-E-|:rnr Fh"1-:||l'|iﬂ-ﬂ Beha .o v wia s 12.15
il Pump io Cylinder Blogh's s 5 4 12-15 Injectar Inlet Adoptor ta injector . . . T&-20
il Pump Cover Plafe . . . . . . & . 12.15 Injector il Seal Lockowt . . . . . . 16.20
il Pick-up Tube to 0il Pump - . 12-.15 Injector Pipe Mot (pumpend) . . . . 1620
Qil Poan to Cylinder Block . . . . . T2.24 Injection Pemp Bleed Scrows . . . . 3-5
Main Bearing Cop balts. . . . . . . 115120 Leak-off Pipe to Injecter Balt . . o« o 12«15
Connecting Red belts . . . . . . . £5.80 Leak-aff Pipe Banje Connector . . . . . 12.15
Cwlinder Heod Bolis (engine hot] . . 105110 Injection Pump Retaining balts . . . 2227
Cylinder Head Bolts (turba enly) . . . . 130-145 Injection Pump Fill, Level & Drain

Cranksholt center balt | 240 Flu-ni ....... 3.5
Engine Mounting bolts = - . .. ... .. A5.40 Walve rocker Cover Bolis . . . . . . 12-18
Rocker Shoft Brocket bolts . . . . . 17-22 Fuel {lift) Pump Center Balt . . . . . T-10
Frant Housing fe Cylinder Bleck . . 25-30 Fuel Filter Bracket bolts . . . .« « « 12-13
Caomshaft Thrust Plate . . . . . . . 25-30 Fuel Filter Bleed Screws . . . . . . §-7
Exhaust Monifold Retaining belts . . 20-25 Fuel (lifth Pump Mounting belts . . . 12-15
Exhoust Monifold Qwtlet Flange . . . 22.27 & lfernator Support Bracket baltg. . . . 12-15
Exponsion (water ) Tank Hwis . . : l?- 15 Allemnator Adjusting Strap Bait . . . . 12:15
Flywheel ta Crankshaft flange balts , , . B0 %0

Tarque limits for voricus size bolts except as listed above:

| /4% digmeter . . . £-9

5/M6-18... « - .12-15
51824 . . . . 15-18
3816 . o v« «23-28
3/8-24 . . . . .30-35
TG4 . . ... 45 . 50
i [ B R 50- &0
1/2-13 4 ¢ ¢+ & &0- 70
]."?lm T Iﬂ'Eﬂ
916- 18 « B5-95
5/ - 18 130- 145



