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GENERAL ENGINE SPECIFICATIONS

: Type V3 '
: TABLE OF CONTENTS Ruled RPM 4400 4400
’ Displacement 302 351
BorefStioke 4 00/3.00 4.00/3.50
- Compression 4601 B6:1
i Generul Engine Specitications .. .. ... ... ... ... ... ... ... 1 &72]
Inboard Engine Installation ... ... ... oo ool 2
Crngine Break-In Perixd - . ... oo i s &
ENGINE IDENTIFICATION
25 Hour INSpection ... o.oooeo e 7 When ordering spare parts or obtaining information, always give Engine
i , Model, Spec. No., and Serial No. This is found on a metal tag attached
: S0 & 100 Hour Inspection - ... oo v e ) to the carb. base.
Heat Exchanper Maintenance . ... ... ..o v i 9
Laying-Up and Fitting-Out Instructions ....... ... ... o0, 11 P O
f Blectrical .. .o o et o e e e e e e e e 15 Model
| . MODEL
% Trouble Shooting - ..... ... i 17 —
i 0220 F
i Warranty SErvICES ... e 20 i Fresh Water
} l SPEC. Cooling
; Diagnosis and Engine Tune-Up ... .. .. oot zl
Ratation
Warranily ARMREIMERL ... oL e e 4
SERIAL NO.
- XXXAXX
L Code
3 R = Right Hand Rotation (Engine)
L L = Left Hand Redation (Engine)
i F = Fresh Water Cooling
. § = Raw Water Cooling
1 '
) = ot e - —_ — e . !
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INBOARD ENGINE INSTALLATION -

{For inhoard/Outboard Installation
Refer to 1/0 Instaltation Manuals)

GEMERAL

Before shipment sach engine has been carefully rtested, inspected
and drained of coolant. In some cases wilh certain types of installations
it may be necessary to 2dd ofl to the transmission unii as well as the
enging lubricaling syslem.,

A. Engine Compartment

The engine compariment should be well planned giving con-
sideration to accessibility and ventilation, Engines must have air as well
as fuel in order to operale efficiently. The battery should be located as
close as possible to the starting motor so thal the battery feads can be
kept shart.

B. Engine Bed

The engine bed should be of the horizontal type and of sufficiently
heavy section to insure adequate rigidity 10 maintain engine alignment.
It must be remembered that all ol the force used in moving the boat is
transferred 1o the hwll through the medium of the engine bed. The
standard inboard engine has four support pads which are intended to be
used on engine beds ammanged for 22-1/27 bolt centers. Use adequate
bolts for each support foot. Maks certain that there is no mterlerence
on the underside of the enpine between the oil pan, etc. and the halt

G. Sea Water Piping

The thru-hull fitting should be one size larger than the water purnp
inlet fitting and it should bLe provided with a scoop that will Face
forward, The connection between the hull and the water pump iniet
can be made to suit the convenience of the boat builder. Any hose used
in this connection should be of a non-vollapsing type. The engine is
provided with 3 thermostat which maintains the enpine operating
temperature. Mo recirculating piping is reguired. Cooling water is dis-
charged through the exhanst line and no extra piping is required.

B. Exhaust Piping

Each exhaust manifold is provided with exhaust elbows or risers.
Exhaust lines must be installed so as to prevent water from getting back
into the engine. Exhaust lines must have a definite slope to the trgnsom

2
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of 1;2" 1o foot of length. I pipe is used in the exhaust line installation,
it must be separalely supporled so that the weight of the pipe is not
carried by the exhaust manifold outiots.

E. Propeller Coupling

The engine end of the propeller shaft must be provided with a
keyway. The coupling should have a light drive i on the shaft and be
provided with a key that will fit the sides of the Keyway, but not the
top of the keyway in the hub of the coupling. A means must be pro-
viged to prevent the propeller shafi from being pulled back out of the
coupling wiien the shaft is rotated in reverse direction. This can be
accomptished either with spotted set screws or by drlling the shaft
through the coupling and inserting a stainless siee! pin. In fitting the
prapeller shaft coupling and inserting a stainless stee! pin. In fitting the
propeller shafl coupling (o the shaft, he careful not To mar the pilot
surface of the fange.

Aligrnment — The propeller shaft coupling must b aligned with the
reverse gear output coupling flange so they are parallel within 003"
The engine mounts must be shimmed or adjusted to correct the align-
ment, The couplings are aligned by placing a .003" feeler gauge be-
tween the couptings at the “Twelve O'Clock™ position and bringing the

Fin. 1. Freshwater 220/250 Inboard
3
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couplings together so the (03" feeler gauge can be retracred with a
siight drag. Holding the shaft in position, insert the .003" feefer Zaluge
at the three, nine, and “six o’clock™ pasition around the couplings. IT
the alighment is correct, the feejer pauge can be retracted from al) i
positions with the same degree of “fecl” (drag). Incorrect vertical atign- i
ment can be corrected by inserting shims between the motlor mount [:
brackets and the mounting stringers. Incorrect horizontal slignment can |
he corrected by unlocking and sliding the cngine mounting brackets in
. and out. '

i The propeller shaft alignment should be rechecked alter the bout ¥
: has been in the water three to four days and at the beginning of each
season, The alignment should always be checked after the propeller has i
struck bottam, or if any unusual vibrations are present. {;

F. Fuel Line

; For the fuel line from the tank to the engine we recommend 38"
; min. G.D. tubing adequately secured ang provided with a flexible sec-
tion near the engine (o reduce vibration to the line. Fittings for the .
tubing should conform to coast guard or vachi sa fety burzau standsrds, 5

The use of a large capacily fucl filter in this line is recommended. Fual X 0 o
tanks should be of a size commensurate with the hull requirements and Fig. 2a. 220/250 lnboar
should be anchored securely and vented in such a manner to conform

to coast guard regulations. The fuel tank filling arrangements shoutd
conform (o 2l safety regulations, and must be outboard. The instaila-
tion of an approved fuel shut-off valve at the tank is mandatory.

NOTE -

Fuel tanks should be installed below the height of the carbure-
tor, ft is @ recommentded practice to include an antisiphon valve
in the fuef tine.

G, Electrical

All connections shouid bz made through terminals soidered to
wires. Do not connect the battery ground cable to aluminum parts of
the engine NEGATIVE GROUND.

P

H. Propeller

The propeller selected should allow the engine to reach its rated
REM at wide open throttle with a normal load of passengers and gear

aboard. (Refer to Page | for the rated RPM under General Specifiva-

flons. Fig. 2b. 220/250 |nboard/Outboard

f

5
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The use of a propeller too large to allow the engine to reach i
rated RPM will create an overlosded condition that can be detrimenial
to the engines performance and life. Overloading can cause destructive
detonation resulting in heles burnt in pistons and valve; damage of this
nature is not covered by warranty.

RECOMMENDED ENGINE BREAK-IN

DON'T TAKE CHANCES/

NEW BOAT — NEW ENGINE
PRE-STARTING RECGMMENDATIONS

Open hatches.

Start blower fan. (10 boat 15 equipped. )

Have fuel tank full.

Cihieek all fuel Hnes for icakage.

Check engine aoil leve! -~ use 10w-30 Heavy Duty Engine Oif meet-

ing manufacturers MS Designabion for first 25 hours only.

Check transmission oil level - Use type “A"

7. Check elecirical connection. Ground is nepative and should be con-
nected o cylinder block,

8. DONT ALLOW FLAMES OR SPARKS NEAR BATTERY OPEN-

INGS. EXPLOSIVE GASES IMRODUCED DURING NORMAL

R )

-

BATTERY OPERATION MAY BE PRESENT AT THESE OPEN-

INGS AND COULD BE ACCIDENTALLY IGNITED. ’
9, Check operation of controls.

FIRST TIME STARTING RECOMMENDATIONS -

. Fill the carburetor with fuel by cranking the enginc with the starter
motor.

. Pump the throttle lever several times to prme intake manifold.
Place throttle at 1/4 opeming.

Turn ignition switch to start position. The engine should start with-

in 20 seconds.

Run engine ai 700 RPM for warm up.

. Check oil pressure,

. Check water outlais {exhaust) lor waler fiow.

CIF ol pressure or waier flow is not normal shut off engine and
locate problem. {See Troubie Shooting Guide.}
9. Adjust inboard idle speed to 650 RPM in gear. Adjust 1/O idle speed

1o 3530 RPM maximum in neutral,
10. You are now ready to cast off.
I 1. Check reverse action when you reach open watcr,

P

@ ~1 oho e

i

e L Sk bty i S e o e nm e e e e
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ENGINE BREAK-IN SCHEDULE

The first 15 minutes do not operate in excess of 1000 RPM,

The next 15 minutes do not operate in ¢xcess of 1300 RPM.

*The next 2 hours do not operate in excess of 2000 RFPM.

*The next 3 hours do not operate continuously in excess of 2500
RIPM.

*The next 10 hours do not operate continvously in excess of 3000
RPM.

#The next 5 hours do not aperate continwously in excess of 4000
RPM.

RECOMMENDED OWNER PROCEDURE FOR
FIRST 25 HOUR INSPECTION CHECK

tgnition Timing -- Use Tirning Light (Sce Spectlication page.)

Set Spark Plug Gap - See Enpine Specification for Your Specific
Enpine

Set Distributor Points — See Engine Specification page 20.

Tighten Vee Belts

Align Engine

Tightgn Engine Mounts

Change Engine 01l Use {0W-30 MS for cold weather operation &
30W MS for wann weather operalion.

Change Filters — (il and Fuel

TRANSMISSHONS
A. Inboard Reverse — Transmissions

Eugines arc fitted with Hydraulic Reverse Gears, except Bobtail
enpines and engines arranged for Inboard-Outbeard Drive.

Nydeaulic Reverse Gears do not usually require field adjustment,
but it is important; to have the control cable movement in exact har-
mony with the indexing of the reverse gear conirol lever positions,
Forward, Neulrzl and Reverse. Some adjustment is available at the-end
of the contral cable to assist in obtaining the proper indexing, Never
remov the reverse gear indexing mechanism.

A0perate infrequently for short perieds of 2 to 3 minuies dwation al highet
RPM. Do nol operate steadily al the prescribed RPM for muning duting break-in
period. Reduce the throtile occasionally and then come back gradually to thal
portion of e program you are following. At the end of 23 hours operation make
ihe 25 hour check. (See above.) Observe enpine temperature indicator frequently,

7
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Reverse Gear Lubrication. Use Type “A™ suffix “A™ hydraulic
transmission (tuid. DO NOT USE ENGINE OIL in this system. Fill the
transmussion to the full mark on the reverse gear dipstick, then siart the
engine and operate at slow speed for ashort iims te fili all Ihe hydrau-
lic fluid lines and the cooler, Stop the engine and check the fluid level.
Add Muid to bring to full mark on dipstick.

Shifting fram one position to another should be done af reduced
throttle setting. Do not shift above 1000 EPM while maneuvering.

B. Inhoard-Outhoard Orives

Inboard-Outboard  Drive.  The  shift mechanism lor  Inboard-
Quthoard drives is contained in (he drive unit, Shifiing sheald be done
at reduced engine spewd nat to exceed 550 RPM. Refer to 10 manuat
for lubrication specifications.

ft is important that the shift control be adjusted to gwe accurate
detent positions in forward, neutral and reverse.

SCHEDULE OF MAINTENANCE
Daily

1. WVentilate Enginc Compartment thoroughly before starting engine,
by operating enging compartment blower or removing engine box
ur hatch,
2, Before Starting The Engine, check the cngine crankoase and trans
mission oit levels.
As soor as (he sngine is started, check the water flow at the exhaust
lines. Observe the oil pressure light and note the action of the ammeter.

Each 50 Hours

}. To change Chl, operate the engine until it is thoroughly warm.
Warm oil flows faster and impurities will be carried out with the old
oil. [nsert the oil pump suction fube. This tube must be of suffi-
cicnit length to reach the bottom of oil pan. Remove the old oil
from the engine. Change filter element and sefill with fresh oil,
Check level again after 3 or 4 minutes rnunning.

7. Flame Arresker screens should he inspected to be sure that they are
free front excessive oil or lint. 1f the moter box is fined with fiber-
glass, this inspection should be made every 25 hours. Restriction of
the air passages results in an improper fuel mixture and inefficient
operation,

3. Check The Battery water level and maintain the elecirolyte at 378
inch above the plates, Proper fluid gravity is 1.250-1.275 for a fully
charged battery. Inspect batlery terminal for corrosion.
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4, lInspect And Clean fusl line filiers. Alse check for loose connec-
tions, cracked fittings. ete.

3. Uherk All Waler Lings for leaks or hose deterioration.
Check Winng Terminals for loose or corroded connechions.

Each 104 Hours

Adjusi breaker points in distributer. Check spark plugs. Replace
cracked or doubtfu! spark plogs with factory-recommended plugs. 1§
the sputk plug is fouled, determine the reason for fouling, and corect
it. See page 27 for spark plug diagnosis. Tighten mounting boits and
check the shgine coupling for proper alipnment. The alternator drive
belt deflection across the longest span thould be a maximum of 1727
the sea water pump beit deflection should be a maximum of 1787, See
diagram znd chart on page 10, Check the ignition timing with a power
{iming kght,

HEAT EXCHANGER MAINTENANGE

{Fresh-Water Cooling!

Engines equipped with fresh-water cooling should operate beltween
160°F. and 180°F. Permanent type ethylene glycol antifreeze should
he used in the heat exchanger for cold weather use, or vear round, but
you must draih the sea water circuit to protect the oil coolar, sea water
pumg, exhaust mamifold, outiet efbow, and se2 water sections of haat
axchanger from freszing.

FILLING THE HEAT EXCHANGER

Remove the filler cap. Check all hose connections and draincocks
for tighiness. Fill the system with clean fresh water.

IF S§YSTEM is OVE& FILLED, IT WILL DiSCHARGE EXCESS
WATER THROUGH OVERFLOW TUBE. b NOT REMOVE FILLER
CAP UNTIL ENGINE [8 COOL. Water level should be approximarely
one inch below filler neck when engine is cool.

CLEANING THE HEAT EXCHANGER

Cleaning of the heat exchanper is not recommended unless an over-
heating complaint can be traced to a clogged heat exchanpger.

Dirain both the raw (sea) water and (resh-water {coolant) systems.
Remove all hoses connected to the end tanks ot the exchanger unit.
Loosen the retaining ciamps and remove the heat exchanger
assembly,

el e
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/
' ALTERNATOR BE& WATER PUMF
i Fig. 3. Belt Adjustment
MAINTENAMCE CHART
ITEMS TO BE CHECKED OR LUBAICATED
Each Each Each Each
Dsily 26 Hrs. 50 ¥y 150 Hrs. Saason
Areathet Cap. . v v vv e mmmn oo oe o eae - Clean
Clegn,
BreakerWalve . .. ... ... .-, replice

Control Weds . ... ... ...
Cooling Sysiem ... ... .. Chack
Distributor Tube Fitting . ... ... ... ... .. ..

[stributor Points
Trstributar Cap & Rotor
Engine Ol Level .. . . . .. Chevk

Engine Oil-Drrain, .. . . . -
Engine Qi-Filter. .. ... ..

Fusl-lines . _ .. .
Fuel-Level in Fank . . .
Inboard-Outboard Ditive
Ser Inboard-Ourboard maruil
Rev, & Red, Gear
Fhutd Level . .
Spark Flug .

Vee Belt Tention . ... . . .
Water-Baltery . .. ..

cooe Check oL

Lubricate

Flame Arvester . . ... ... ... ...

R o T S

o .. Change
. . . Change

"1 Check & lubricetc/non petraltum gaphite base

. Checkfene drep of oil on
-y ant fzlL

. Cheeklone drop of oil on
felt under Rolor

- . Clean
. Checi,

... Change

- Change

. Check
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4, Reverse-fiush the heat exchanger assembly with the aid of 4 garden

hose.

5. Reinstall on engloc in reverse order as removed.
6. Fil with coolant and test run. {See filling instructions.)

LAYING-UP INSTRUCTIONS

A. CHANGE OIL

Operate the engine long encugh to biing engine to operating
temperature. Remove the old oil using a suction pump provided with a
tube, which cun be inserted into the dipstick tube. The suction tube
must e lang enough to reach the bottom of the oil pan. Replace the oil
with a good grade of heavy-duly engine oll per our specitication. ADD
ONE CAN OF CRANKCASE OIL SUPPLEMENT PART NC. 1003677
{or equivaleni} A new oil filker should be installed at this tivme.

8. FOGGING ENGINE

Disconnect luel line at fuel pump, MAKING SURE FUEL SUPPLY
[S SHUT OFF AT FUEL TANK. [Took up a temporary fuel line from
the pump t¢ a one-quar! container with g Ofty-filty mixture of fuel and
FUEL COWMDITIONER AND VALVE LUBRICANT PART NO.
1003676 (or equivalent}. Start engine and remove flame arrestor, set
idle speed at 900 tn (000 RPM and siowly pour RUST PREVENT A-
TIVE OIL PART NO. [003678 (or equivalent), through primary side of
carburetor until heavy oil smoke is obtained at the exhaust outlet (5),
watching fuel supply in container. fust before engine starts to die, pour
balance of vost preventative oil in carburetor to stali out engine. Shut
off ignitton switch and o not attempt to turn engine over until ready
to recommission. Replace flame arrestor and seal off with masking tape.

€. CLOSED CQOLING SYSTEM

On fresh water models with antifreeze in the cooling system {this
should be of ethylene glycol typed, should be tested to insure sufficient
protection. This test must be made prior to Step No. 2, while engine is
hat.

On fresh water models withowt anti-freeze in the system, the systen
must be thoroughly drained by use of petcocks on cach side of the
Wack, The filler cap on the expansion tank must be removed and the
drains on heat exchanger musi be removed to drain the system,

The sea-water side of the system must be drained by removing the
drains on the heat exchanger and oil coolers. Remove hose [tom raw

11
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water pump at froni of heat exchanger and open peteocks on e_.xhaust
outlets. The hoses and druins should then be replaced alter drai_nmg and
two guarte of anti-freeze pul into the black. This is af:cornphshed iy
removing the termperature sending unif and pouring ann-fre_ezc throtgh
{he hole. The raw water pump must be drained by loosening the rear
cover. On inboard-outbeard models the water pick-up hose must be
removed from the pump inlet and thoroughly drained.

D. OPEN COOLING SYSTEM

O raw waler models there are (wo petcocks, one on either side of
the block. which must be drained. Te insure complete drainage of the
block, remove the temperature sending unit to break the vacuem in the
system, The hose belween the raw water pump and the lower tc_e mulst
be removed. The manifolds, riscrs, and VO pick-up hose are drained in
{he same manner as the Iresh water models mentioned above. On all
models so equipped the engine and transmission oi] coolers must .be
drained by vither removing the drain plug on the bottom of mmoving
the hoses. All peicocks and plugs shoutd be replaced and then pour one
guart of anti-freeze through the temperature sending unit kole to insire
protection against any water pockets. Remove exhaust hoses at rizers
and seal off tisers with an oily rag.

£. ELECTRICAL SYSTEM

Reinove the hattery and have it maintained over the storage period.
I3 not Toosen the distribuior ca.

F. SHAFT

Disconnect propelier couphing.

G. GENERAL

Remove from the engine compartment any items which might hatd
moisiuge, such as ropes, life preservers, MOpPS. [3g5 cushions, and
pillows.

H. PAINT
Cleanr and touch up the engine paint.

12
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FITTING-0UT AFTER STORAGE
A. ENGINE CLEANING

Close all dsains on the engine and inspeet all hoses for passible
deteriorabion as well as tightness.

8. WIRING

Examine all wire terminals and clean if there s any evidence of
COTTOSHN,

C. SPARK PLUGS

Examine spark phtp wires. If these show signs of cracks in the
insulation, they should be repiaced. Remove the spark plugs and leave
themt out of the engine until you complete the next provedure.

0. VALVES

Remove the valve covers and individually check that each vabve is
free by depressing i In o modern marine engine there is 2 very small
clearance Between the valve guide bore and the valve stem so thal even
a shght rusl spot can cuuse a valve to stick, resubting i a bent push rod
when the tupine is cranked. [f a valve is found to be stuck or stuggish, it
can uswally be freed by putting penetrating oil directly on the valve
stern 50 it can run down into the valve guide. Itis a good idea to spray
all valve stems using a product such as FUEL CONDITIONER &
YALVE LUBRICANT PART NO. 1003676 {or equivalent).

Tum enging engaging starter intermittently to make at least two
complete revolutions. Observe the valve action when this is done to he
sure the valves are free. I the valve action 13 in order, you can replace
the spark plugs and e valve covers. A new set of spark plugs of the
correct type is @ worthwhile investment. See Onboard Spare Parts Kit.

E. DiSTRIBUTOR

Remove the distributor ¢ap and rotor. Check the breaker points and
gap. 1f the breaker point spring shows a rust spot, replace the points
and reset the gap. Remove any moisture which may have accumulated
inside the disttibutor and reinstall the rotor and the cap.

F. FUEL FILTEAS AND SCREENS

Cilean &t filters and screens in the fuel line. The fuel fitter element
shouldt be replaced once a season. Examine sll flame arrestor screens
and remave all traces of dirt or lint, including those on the distributor.

i3
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G. BATTERY AND CABLE

Install a fully charged batiery after cleaning the terminal posts and
cabia ends, When the cables are attached {negative ground), cost the
cable connections with prease. DO NOT REVERSE OR ARC THE
BATTERY CABLES when instatiing, as this will damage the alternator
2nd for regulator,

H. OIL LEVEL

Check the engine oil level and also the level of the fransntissipn
fluiet if the engine is ITtted with a reverse gear. The correct operating oil
level indicated by the dipstick will vary from one installation to another
depending on the angle that the engine is inslalled on.

. EUEL TANK, LINES AND CONNECTIONS

Check the fue! tank and fill if necessary. Open all valves in the fucl
jine and check ail connections for leakage.

J. GENERAL ENGINE CHECKS

Mazke 2 final check of the engine for loose nuts or screws. lf Lhe
boat is provided with a sea covk for the water cooling system, be sure
this vaive is open. Vent the engine compartment to remave all trace of
vapors. Unplug exhaust lines.

K. ENGINE OPERATIONAL CHECKS

The boat should have been stored with the propeller shaft discon-
nected, but if not, the propeller shaft coupling should be disconnected
when the boat is first put in the water. Check the cagine shaft align-
ment after the hull has soaked up and with the normal renning gear on
board. Upon starting the engine, verify the function of the oil pressure,
temperature and gnmeter. The water pumyp shotld be primed to insure
a flow of water promptly. If the lubricating oil was not changed prior
16 the storage periad, the engine should be kept in operation until it is
warm, then the git shouid be changed. Always replace the oil fitter
when the oil is changed.

14
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ELECTRICAL

PRECAUTIONS TO BE OBSERVED WHEN
INSTALLING, TESTING OR SERVICING
THE ALTERNATOR

A. REVERSED BATTERY COMNECTIONS WILL DAMAGE THE
RECTIFIERS, WIRING OR OTHER COMPONENTS OF THE
CHARGING SYSTEM.

Rattery nolarity should be checked with voltmeter before connec-
tlicns are made to be sure that the connections correspend ro rthe sys-
temis pround polarity. System is negative ground.

B. IF BOGSTER BATTERIES ARE USED FOR STARTING THEY
MUST BE CONNECTED PROPERALY TO PREVENT DAMAGE TO
THE CHARGING SYSTEM COMPONENTS.

The negative (=) cable from the booster battery must be connected
io the negative tarminal of the battery in the boat and the pesitive (+}
hooster cable to the positive terminal,

C. CARE SHOULD BE USED WHEN CONNECTING A
“CHARGER."”

The “Charger™ should not be used as a booster for staiting the
engine. Disconnect both cables when a charger is used.

0. THE FIELD CIRCUIT MUST NEVER BE GROUNDED BETWEEN
THE ALTERNATOR AND THE REGULATOR.

Grounding of the field terminal at either the alternator of the
regulator will damape the regulator,

E. GROUNDING OF THE ALTERNATOR OUTPUT TERMINAL
WILL SERIDUSLY DAMAGE THE ALTERNATOR AND/OR CIR-
CUIT AND COMPONENTS,

Disconnecl the battery ground cahle before removing the alternator

QF its conneclors.

15
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T

£. DO NOT ATTEMPT TO POLARIZE THE ALTERNATOR.

No polarization s required. Any attempi to do so witl result in
duznage to the allernator, regulator, oF cireudts.

FIRING ORDER

Engine HRotation Order

o2y LEFT 13726548
{(Counterclnckwise )

CO230 RIGHT 1845027

(Clockwize)

NOTE. Botatiot is delernined by standing at rear of engine iooking
forward. Reference 5 made to direction of crankshall rolation, not to
propelier shafl rotalion

RIGHT BAMK

OO

FRONT
REAR

©OO®

LEFT BANK

EIGHT-CYLINDER ENGINE

Fig. 4. Cylinder Arrangement

16
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Fig. Bb. Cyhnder Head Bolt Tightening Sequence

REPLACING CYLINDER HEAD

If a cylinder head is removed observe the fullowing instroctions
cemuerning installation of same.

i, Cylinder head — Cylinder biock and gasket sucfacs must be
CLEAN.

13

Dip cylinder head bolts in oil or grease,

3. Longbuolts are used on top and short bolts are used in bottom row
of hales.

4. See illustration for sequence of tiphtening which must be done in
three progressive sleps.
a  Tighten in seguence to 50 [t tbs.
b. Tighten in sequence to 60 ft. ibs.
& Finaliy tighten in sequence to T T ths.

5. Alter eylinder head bolts have been targued to specificarions oper-
ate the engine to operating temperature (20 minues at idle) and
retorque lollowing the above sequence.

TROUBLE SHOOTING
GENERAL

Engine performance complaints usually fall under one of the basic
headings listed in the Troubls Shooting Cuide on page 18 When a
particular trauble cannot be traced, a definite cause may be detenmnined
by a simple check. The possible items that could be at Tault zee listed
in the order of their probable occurrence.

Check the items in (he order listed.
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! 3. Engire slarls,

Malfunciion Prabable Causes Corrective AcLlan
i, Engine will 4. Hydrostatic lagk. a. Remave plngs and <rank engine. If
nod crank. apgine cranks, it indicades that
watey 15 getting inbe the cylinders
fromn the exhaust systent or ftom a
zasket leak. W water gets into the
engne through the exhsus Tine,
this indicates improper dralning of
exhaust system. Fxhaust risers are
available from our Parts Department
#0 83854 in obiaining proper drainage.
k. Starzing sysem mal- 1. Locate the correct malfunction,
fungrinming.

i. Wengine s fitted with 1. Check podiion of chich control
o safety gwitck:, clutch lewer.
cunirot musl be in .
neutral position to
complete circudt.

2. Dead battery. 2. Recharge or rephoce battery.

3, Laogsc s 1n starting 3. Tighten all wiring connecrions.
CirCuats.

4, Defeclive selencid 4. Replate solenod.

3. Insufficient ground &1 5. Remave paint from starting
starting motar by motor mouwnting fange.
rounting.

&, tnsulficient size ballery fi. Check and replace with an ade-
cable. quafc sizc cabie.

2. Engine cranks | a. No fuct, u. Open shut-off valve, clean siralnecs
narmaiiy but and cheuk Tuel level.
will mart start. b, Mo spasks a1 weak spark b Lgmition system matiunclion

at plugs.

1. Distribelos cap brogh . Replace brash.
broken.

2. food wpark at cail high- 1. Beplace distribulor cap Or 1010K.
tension lead,

3. Mo spark ar weak spark 3 Heptace high-tension load or coil.
at the coll high-tension
lead.

c. Good spark at the plugs. €. Check plaps and fuel sysiem.

1. Bad plags. 1. Ruplace with tecommended phugs.

2. Engine flooded. 2 I")“ ot engines, eperate thratlle

ully,

3. Sticking choke plate, 3. Check thermesialic 5pring howsing

adjasiment,

4. Fuel not reathing 4. Chack the following Fuel puemp,
cAthUretor (REIUTmIng fucl pump filter, carhuretor fuel
all shutofl vabves are Milees and fue] tank Yae For coacks
OpEn-) ed Manges or restricted faltings,

a. Mle fuel mixture improp- 3, Adfust idle needie(s] to proper
bt fails to © erly mljusted. setling.
keep runming, t. Choke ant aperating b. Check and ropair ag roquized.

propecky.
<. Float settng incorsect, ¢ Adinst floul setting. See Service
Manual. :
d. Fuel pump defactive. d. Repiace or repau Tuel puang.
w. izt of water in {ued lines, &, Check and clear all components of

fuel filler o1 carburctar.

st meliong.
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Maifunceion Prohanle Causes Corrective Action
4. Engine nins . Bad spack plug. 4. Replace with récommended plags.
bt migses. b. Crotsed spark pleg wires. | b. Make cortwin all spark plug wires are
connected 1o the proper plugs. Sce
|_ page 27,
c. Spark plug wircs nct en- | £. Check and make cetain that ali
gaged securely in diswibu- | confections are seouse.
o &ap of ut plug, (
d. Restricted fuel filter. [ d. Clewn vr replave fuel fiker,
e, Cracked spark plug wires. | €. Replace af requited.
f. Cracked distributor cap. 7. Replace,
g. Burned breaker points E- Repiuce.
h. Exhaust system resiricted. h. Check and remove restrictions,
1. Carburetor Moal setiing i Resel floal seliing, Sew Bervice
incorrect Manual
j- Walve sticking. j- Free valve. See page 13,
5. Houghengine | a. Enging idle sperd sl too a. Reset engine wdle. See page 22,
idle, o,
b. Idle fued nusiure needles) B, Adiust idle fuel mixture needies, See
not properly adjusied, Service Manuul.
<. Float selting incorraty. v. Adust float sethng. Sec Service
Munual.
d. Secondary lhrotiie plateds) | Jd. Oheck sad adjust or repair as
1ok elosing (d-bureet i requized.,
carbureror only).
e, Inzoriect cngine liming. & Time cngine, Make cortain plug wires
. are nol crossed.
f. Bad plugs. [ Check and replate a3 réqujred.
£ Points worn or misadjusiod. | g Adjusl pomts.
6, Poor 3. Acceletating pump a. Replaca
aceoieration- . Ineareect ignition tioing. b. Time cogina,
<, DBad or impraperly set ¢ Clean and raset or replace as
spark plugs or breaker reyeined.
potnls. .
d. Inoperative acccleraling d. Replace ball cherk or spring.
mp ikt or discherge .
1 check.
+. Floal selting incorrect. £, Adjust fluat setting. Ser Service
Manual.
E. Reswelciad Neel flters, f. Clean or replace.
#. Dirty flame arvester sereen. { @, Clean oI replace ax requized.
7. Emceasive fuel | a. Darey flame arcester screen. | a0 Clean of replace as required.

cunsy mption

. Distributor breaker points

. Tgnition timing improperly
fusled
. Thoke not pruperly

- Flogs lovel 1oa bigh.

or spark plugs bad or sei
improperly.

adjusied.

adjusted.

b, Clean and set af replace breaker

=

-

pains and spazk plops,

. Time engine.
. Adjust as 1equired,

. Reset ftoat leved as required. See

Service Manvel,
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[ Malfunctian

Probabla Causas

Corrective Action

8. Engine
overheats,

i

M

o

Tm omoa oo

- Bad sending ot receiving
unit,

. Loost wiring connections
al sending of teceiving Upit,

. Worn or broken impeller

in sea water pump.

. Clogged cil coaler.

. Exhaust Tines plupged .

. Late ignition Uming.

- Choke valve stuck closed,
. {ullupsed water pump

suction hose,

. Loost ur worn belrs.
. Resiricled intgke seoop,

o

E R Y

. Replace unitis).
. Tighten all connections,
- Replace impellar.

- Remavd resirictions.

Remave restriclons.

. Time engine,
. Free action of choke vatve,
. Install new hose,

. Adjusifreplace.

Cleun.

L s

RS RRE S i
—

CEFmmpr AT

TR Ron
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WARRANTY SERVICE

20

In the cvent you require warranty service:

Contact yout nearest autharized Marine Dealer.

2. Have the following information available:

Identification card

Enpine madel, spec, & serial number

I/O drive unit serial number

Owner’s name and address

Date put into service

Howrs in service

Manufacturer of boat

Location of boat

. Mature of specific trouble

3. To avoid misunderstanding we list certain items that do not coma
under wattanty.
a. Corrective measures in equipment not furnished by Thermo

Electron Engine Corp,

b. Corrective measure in fuel, exhaust, wiring, or control systems

in boat.

Failures resutting from use of improper fuel.

Failures from overspeeding the engine.

Ignition points, condenser, caps, rotor or wires.

Spark plugs,

Engine or gear oil,

Filters, paint, rags, etc.

GENERAL ENGINE SPECIFICATIONS

220 H.P. 280 H.P,

Type and Number

of Cylinders V8 Vi
Bore 4,007 4.00"
Stroke 3.00" 3,507
CILD. a2 a5l
Compression Ratio 8.6:1 &.6:1
Fue! 90 Oclane 90 Octane

Requirements

Basic [gnition
Timing

Sparck Plugs

Spatk Plug Gap
Distributor Point
Gap
Distributor Cam
Dwell
Fuel Pump.
BSIL
Engine Oil
Recommendation
Tnboard
Transmission Fluid
Electrical Ground
Valve Clearance
Idie Speed

(Research Method)

12° @& 1dte
Autolite BF37
Champion UFSY
v ]

020"
26°-29°
4-6 ibs 1@ 500 RPM
10/30W {(MS)
’l‘)"pc “A"
Megative

See Note A
See Nate B

[Research Mothod)

12° @ Idle
Autolite BF42
Champion UF11Y
@5

0207
267297
4-6 |bs @& 500 RPM
1030w (MS)
Type “A”
Negative

Sea Note A
Sew Note B

NOTE A — These engines are equipped with hydraulic valve lifters —
See Factory Authorized Dealer for service,
NOTE B — [dle speed on all engines used with §/0 550 RPM in neutral.
[dle speed on all engines used with Inboard 650 RPM in £eAr.

DIAGNOSIS AND ENGINE TUNE-UP

[n cases of poor performance that do not appear to be caused by an
ignition or carburetor fault, 1 compression check should be performed.

21
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A. Compression Test

1. Be sure the crankcase oil is at proper level and the battery is
futly charged. Opesate the engine for a minimum of 20-30 minutes at
10001200 R.P.M., or until the enpine has reached proper operating
temperature. Tum Lhe ignition switch off, then remove all spark plugs.
Remave the cail high tension lead from the distributor cap and ground
it on the engine black.

1. Open the throtide to wide open throttle position and make
certain the choke valve in the carburetor air homn is fully open,

3. Install 2 compression gauge in number one cylinder,

4. Crank the engine with the starter motor the number of com-
pression strokes required [o obtain maximum reading on the compres-
sion gauge (usually 5-6 strokes are required. )

5. Repeat the test ot each cylinder, cranking the angine the same
number of times for each ¢ylinder as was required to obtain the highest
reading on the number one cylinder.

Test Conclusions

A uniform variation of 2 20 psi. from 130-170 p.si. is permissible.
However, the compression of all eylinders should be uniform within 10
psi. A reading of more than the allowable tolerance above nommat
indicates excessive carbon deposits in the cylinders. A reading below
the allowable tolerance (below normal) indicates leakage at the ¢ylinder
gasket, piston rings or valves.

A low, even compression in (wo adjzcent cylinders indicates a cylin-
der head pasket leak. This showld be checked before condemning the
rings or valves.

To defermine whether the rings or the vaives are at fault, squirt
approximalely one tablespoon of engine oil into the combustion
chamber through the spark plug hole. Crank the engine and repeat the
compression test. The oil will tetnporarily seal leakape past the rings. If
approximately the same reading iz obrained. the rings are satisfactory
but the valves are leaking. 1f the compression has increased 10 pounds
or more aver the origingl reading, there is leakage past the rings.

During 2 compression test, if the pressure fails to climb steadily and
remains the same during the fst two sbceessive strokes, but climbs
higher on the succeeding strokes, ot [ails lo climb during the entire tes{,
it indicates a sticking valve.

B. Manifold Vacuum Test

A manifold vacuum tesl aids in deferming the candition of an
engine and also in helping to locate the canse of paar engine perfosmyw
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ance. Manifold vacuum tests should be performed in the following
steps.

1. Operate the engine for a minimem of 20-30 nrinutes at 1400-1200
R.P.M., to bring to operating tem perature,

3. Install an accurtale. sensitive vacuum gauge in the intake manifold
fitting.

3. Operate the engine at the recommended idle R.P.M., with the trans-
mission in neutral position,

4. Check the vacuum reading on the gauge; this reading should be
18217 If a lower or ematic reading is obiained, see authonzed
dealer.

£. Crankcase Vent Valve Test and Service

A malfunctioning positive crankease ventilating vaive may cause the
engine 1o lope at idie. Do not atiempt to compensate for this idle

QIL FILL CAP

CRANKCASE
VENT HOSE

CRANKCASE
VENT HOSE

HOSE CLAMP

‘REGULATOR
VALVE

Fig. B. Crankcase Ventilation System

23


http://www.manualslib.com/

comdition by disconnccting the vent hose and making carburelor adjust-
ments, The removal of the crankease vent vaive froin the engine will
adversely offset the fuel economy and engine ventilation with resultant
shortening of engine life. This valve is non-servicable and should be
replaced sach season.

The oil cap should be cleancd when the oil filter is changed
(approximately every 30 hours of operation) or once a season, which-
ever BoeuTs fiTst.

The fill caps shouid be washed in mineral solvent, but should not be
dried with compressed air, as # jel of compressed air can separate the
wire mesh in the cap.

D, Ignition System

Spark Plugs should be removed, cleaned ar replaced with new opes
every 100-150 hours of operation. Spark plugs for these engines do not
requite gaskets, as they are of the tapered-seat type.

Examine the firing ends of the spark plugs. Used spark plugs can
reflect many things abour the condition and state of wne of an engine.
Refer te Fig. 7 for diagnosis of possible spark plug malfunctions.

When replacing or rerouting high rension spark plug leads, route
them in a manner which will discourage “'cross-fire™ between plug leads.
Be certain that plug leads to number seven and eight cylinders are
separated.

Disteibutors

Distributors very seldom reguire extensive repairs, but shouid be
periodically checked for wear and detericration of the ignition points,
rotor and cap.

Faully ignition points will usually appear dark grey or blue-black in
¢olor. Fauliy points should be replaced and not filed. Fiking will remove
the tungsten coating and sllow the points to burn rapidly and is, thete-
fore, not recommended. Qil or crankease vapors, which work inta the
disiributor and deposit on the points, will cause rapid point burning.
This is easy to detect, since the oil produces a smudpy ring under the
points. To overcome this, check for clogged crankcase ventilution
system, worn distributor shalt, or over-oiling of the distributor shaft.
The ignition system is designed (o operate on 6-9 volts and if the
resistor connected between the ignition switch and the + terminal of
the coil has been removed or jumped, the potnts can burn rapidly from
the full 12 volt battery power. A faulty alternator or regulator, which is
overcharging, will also cause a rapid deterioration of the ignitian points.

24
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CONDITION

IBENTIFICATION

CAUSED BY

(+ 1N

Wet, sludgy deposits.

Exvessive oil entering casmbustion
chamber through worn rings and
pistons, cxcessive clearance between
valve guides and stams, or worn or
logse bearings.

GAS

Dry, black, flufly
deposits.

Incomplete combustion caused by
toe rich a fuel-air mixture or by a
defective colf, breaker points or ig-
nition cable,

BURNED OR
DOVERHEATING

White, burned, or
blistered  imsulator
nee  and  eroded
electrodes.

Ineificient engine cooling, or engine
overheating caused by improper ip
nition timing, wrong type of fuel,
Loose spazk plugs, or 100 hot a plug

Rusty  biown to
prayith-tan  powder
deposit and minor
electrode erosion.

Regular ar unleaded gasaline.

NORMAL
CONDITIONS

Whité, powdery de-
posits.

Highly leaded gasulines

CARBON

FOULING

Hard baked on black
carbon,

Too cold a plug,

Fig. 7. Spark Plug Diaghosis
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When installing new points, be certain that the movable contact
point is in true alignment with the stationary point. The point alipn-
ment can be corrected by bending the stationary point (never bend the
mavable cortact arm). {See Fig. 8.}

Set the point pap with a ciean feeler gauge to 0207, If a dwell
meter i3 used to check the pap, be certain it indicates 26°-29°
Remember, as the pap increasey (he dwell decreases, shortening the
saturation time of the coil and causing poor parformance.

The distributor cap and rotor should be checkad for hair line cracks
and deierioration of the contacts, IF there is presence of dirt and ail
film on the inside of the cap wash it in soap and water and thoroughly
dry.

Lubricate the distributor cam with & hphi film of special purpose
kigh melting point prease, {included in ONBOARD SPARF PARTS
KIT.) One drop of engine oil should be put in the Distribetor felt under
rotor every 50 hours of operation. If the distributor is Fitted with a
mechanical tachometer drive adaplor, lubricate the grease fitting ou the
side of the distribulor housing with the wse of 3 hand operated grease
gun. {Stop at the slighiest back pressure.) At the beginning of each
seasom, remove the distributor tachometer drive mechanism by backing
off the hex with a suitable wrench. Remove the gear and inspect for
wear. Cleanse all parts, pack with lubriplate and reinstall.

b

NOT PARALLEL

i}

Fig. 8. Example — Poor Alignment
26
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FIRING ORDER

Engine Rotation Order
CO220 LEFT 13726548
) (Counterclockwise)
0250 RIGHT 184356273
(Clackwise)

NOTE: Rotation is determined by standing at rear of engine
looking forward. Reference is made to direction of crankshaft
rotation, net to propetier shaft rotation,

tanition Timing

The setting should be made with the use of a power timing Hght
with the engine operating at a constant RP.M. in the following steps,
refer to page 21 for specifications.

1. Operafg the engine 13-20 minutes to bring the operating tempera-
fure up to normai.

2. Attach a strobe light {power timing light) to number one cylinder
high tension lead.

3. The throttie should be set to give a steady 550 or 600 R.P.M.

4. Direct the light beam from the timing light onto the timing marks.
(See Fig. 900 100

Special Note

Which side of T.D.C. (0°} mark to which the ¢ngine should be
timed varies according to enging rotation. (See Fig. 2 or 10}

fanition Col

When checking ouvt the coil, be certain that the lead from the
tesistor {s connected Lo the positive (+) terminal and the distributor
vtimary lead is connected to the wnegative {—) terminal of the goil
Wever hy-pass the resistor a5 the coil or disiributor may be damaged.
{Beg wiring disgram in tear of manual.)

27


http://www.manualslib.com/

Fig. 10. Right Hand Rotation
28
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E. Carburetor Adjustment and Repair

General Carburetor Repairs

Flooding, stumble on acceleration and other performance com-
plaints are, in many instances, caused by the presence of dirt, water ar
other Foreign maticr in the carburelor. Any major cacrburetor repairs
sheuld be made by AUTHORIZED DEALERS.

F. Fuel fump

Testing — Pressure

Attach a pressure gauge into fuel ling between the fuel pump and
carburetor, With the engine idling at 300 R.P.M. the gauge should show
a reading ol 4-6 ibs. pressure (P.5.1.

Low pressure and/or volume indicates worn diaphrapm, clopged
ceramic filter, faulty check valves, wom cam lover or cam, ait entering
the Fuel system through a loose firting between the (el tank and pump,
Blocked fuel fank vent line, air leak at sediment bowl gasket, ete,

G. Vaive Adjustment

All engities are equipped with hvdraulic valve lifiers,
Servicg and adjustment of the hydraulic lifters should be left Lo
trained mechanics. :
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Fig. $1. Raw Water Cooling Circulation Diwagram

1, WATER INLET 9. LEFT CYLINDER HEAD

2 SHUT OFF VALVE 10, RIGHT CYLINDER HEAD

3. AAW WATER PUMP 11, INTAKE MANIFOLD

4, ENGNE OIL COOLER 12.RIGHT EXHALST MANIFOLD {LOWER)

5, TRANSMISSION OILCOOLER 13 LEFT EXHAUST MANIFOLD (LOWER)

6 PRESSURE RELIEF 4 THERMOSTAT

7 CENTRIFUGAL WATER PUMP 15 LEFT EXHAUST MANFOLD (UPPER}

8 CYLINDER BLOCK 16, RIGHT EXHALST MANIFOLD (UPPER)
17 EXHAUST OUTLETS

Fig. 11. Raw Water Cooling Systern Water Circuliation
32
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Frg. 12. Fresh Watar Cooling System

SEA WATER
| SEA WATER INLET
2 SHUT OFF WALVE
3. SEA WATER PUMP
4. ENGINE 0IL COOLER
5 TRANSMISSION QILCOOLER
6. HEAT EXCHANGER (SEA WATER)
7 WATER TEE
8 RIGHT EXHALST MANIFOLD
@ LEFT EXHAUST MANIFOLD
REXHAUST OUTLETS

(1. HEAT EXCHANGER {FRESH WATER)
12 CENTRIFUGAL WATER PUMP

13 ENGINE BLOCK

14 LEFT CYLINDER HEAD

15. RIGHT CYLINDER HEAD

16 INTAKE MAMIFOLD

I7. THERMOSTAT

18 EXPANSION TANK

Fig. 12. Closed Cooling Syster Water Circulatian -
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MARINE ENGINE WARRANTY

‘There are no warranties, expressed or implied, made by either the
Distributor or the Dealer of the manufacturer of néw marine engines,
excepting the manufacturer’s warranty apainst defects in material and
workmanship sct out below,

The manulacturer reserves the right to make changes in design and
make any improvements on its products at any time, without incurring
any obligation te make similar changes or add similar improvements on
any units previously delivered by it.

The manufacturer warrants its new marinc engines (including
original equipment placed thercom by the manufacturer) to be free
from defects in material or workmanship under normal use and service.
The manufacturer’s obligalion under this warranty is limited to making
good at its factory, or at its authorized distributor or dealer, any part or
parts of such product which shall be returned to it with transportation
chatges prepaid, within one year or 500 hours of operation, whichever
should ovcur first, from the date of delivery of said products to the
original purchaser and which at examination shail disclose to its satis-
faction to have been thus defective. The manufacturer shall not be
responsible for non-authorized repair, abuse, neglect, accidents, normal
maintenance, freight, routine wear and tear, and normal replacement
iterns.

Obligation wnder this warranty shall be limited to the replacement
of the defective part and the labor to replace same as provided for in its
cerrent published Marine Flat Rate Manual, This warranty does nol
cover parts damaged through abnormal use, of spare parts other than iis
genuine Marine parts, or through any type of abuse, misuse, accident,
or neglect such as not following instructions in their respective Instruc-
tion Bocks or Operating Manuals, Neither shall it zpply if modifications
have been performed which in any way alter the specifications of the
maring engine ag originally manufactured.

The warranty does not cover unauthorized labor costs, transporta-
tion costs, freight charges, and other charges incurred in the transporia-
tion of a unit and the hauling or towing of a boat in or out of the
water, and the repairman going to the place where the boat is stored
and returning to his office or workshop. Application far adjustment
under this warranty must be filled owt in iis entirety on 2 factory
Application for Adjustment form, be accompanied with all defective
parts properly tagged indicating the serial number of the engine or
transmission from which they were removed. Labor under this warranty
will be based on the manufacterer’s current Flat Rate Manual and if the

34
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labor exceeds $75.00, written authorization must be obtained on
Warranty Labor Authorization Form CMC Na. 335, from the factory
Service Manager or the area Sales and Sarvice Representative. A copy of
same must accompany any Application for Adjustment submitted to
the Service Department.

This warranty shall not apply to any of the manufacturer’s products
which are replaced because of normal wear, or products required lor
routing maintenance of the engine including breaker points, spark
plugs. ofl and fuel filter clements, water pwnp impellers, belts and
lubricants,

No warranty is implied or vaiid unless manufacturer's wirranty
registration has been mailed (o the manufacturer within 24 hours of the
time the engine is first put into operalion by the original owner/
operator. A facsimile of the manufacturer’s warranty registration form
Is supplied in this manual and can be detached. filled out in its entirety
and mailed to the address on the cover of this manual.

This warranty shall not apply to any product which has been
repaired or altered outside of an authorized Service Station, in any way,
s0 as fn the judgment of the manufacturer to effect its stability or
reliability, or which has been subject to misuse. neglect or accident.

The cost and responsibility of maintaining the product as cullined
in the Oua(ner’s Operation Manual skal] be the obligation of the Owner-
Operator. Records of servige orders pertaining (o maintenance shali be
retained and made available to the manufactures or his authorized
representative upon request.

This warranty is expressly in lieu of ail other warrantics, expressed
or implied, including any implied watranty of merchantability or fit-
ness for a particular purpose and For any other obligation or liability on
the part of the manufacturer and the manufacturer neither assumes nor
authorzes any person to assume for it any other tiability in connection
with such marine engine, transmission and accessories,

THE GWNER-OPERATOR’S QBLIGATION TD HIMSELF

A. Because of the vartous ways in which marine engines are distributed
and uitimately sold tv owner-operators, the company is not likely
to know you personally. {n order to forestall misunderstandings, it
i in your interest to tell the company about your purchase by
completing and returning vour new owner's Registry Card. Because
this step will protect you, we insist that you take this precautionary
step within ten (10) days following the date of your purchase.
Unless you do so, the company may, at its diseretion, disallow any
future warranty claim,
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B. Apart {Tom getting “on record” with the company, theve are several
steps which you should observe prior to taking delivery of the
engine:

1.

make sure the engine has been selected for proper service. This
it pot the enpine maker’s responsthitity; -

miake sure the selling or installing dealer has checked all adjust-
ments, such as ignition timing, routing of wires, tightness of
hose clamps, throttle adjustment and shift controls, etc., hefore
you zccept delivery;

chock out your parts list on expepdalde wems which are not
warranted, such as oil filters, fuel filters, spark plugs, lubrication
oils, points, condensers, engine tuning, ete., which are the sell-
ing dealer’s responsibility:

make sure vour installed engine has been checked out on per-
formance prigr to delivery: the company will not reimburse or
accept cost for transportation, hauling a boal in or out of the
watet, storage charges ot the expenses of repairmen traveling to
boat location and return;

don't Iy (o ignere trouble; the company reserves the right to
inspect engines both before and after completion of any war-
ranty work, and to discuss the satisfaction of work performed
with the owneroperator;

give your engine a chance (o prove itself in home waters; the
company Teserves the tight to reimburse all warranly olaims at
the Mat vate labor cost currently expressed by our Flat Rate
Labor Manual.

check to be sure that all replacement parts are penuine company
parts or approved for use by Thermo Electron Engine Corp.;

peegme completely familiar with e guaranteed performance
characteristics of your engine, and master the details of main-
tenance and operaiing instructions, your marite enging cannot
be kept or operated in an off-hand manner, and to do so will in
the long run only cost you money; if you need asststance in
respect of learning how 1o operate and mainlain your engine,
feel free to contact Thermo Electron Engine Corp.
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