THERMORPOWER

302 C.1.D.
i 351 C.I.D.
l V-8 ENGINES
' OWNER'S
MANUAL

L e PRICE  3.00 |
. e e e S R p—s . SRR T



Personal Information . :
Name /
Address
Telephone

Nearest Engine Dealer

Name

N Address

Telephone

D) STRROZSL

RaLioey \(L"SI ZDV

Technical Details

Engine Model P@ 2420 Z

Spec. Number

Serial Number | 7 C:/ P%S =73

Drive Number

Propeller Size [ﬂ, CUF / ¢
B0k

Porwzyg Haaaeq 2350492

: ! Sdﬁo@) »




S—

£ Du—

Mr. Owner:

We are delighted to welcome you to our growing family of
Thermopower engine owners.

Before starting your first cruise, READ THIS MANUAL
CAREFULLY AND COMPLETELY to become better acquainted
with your engine.

The descriptions and specifications contained in the booklet
were in effect at the time of printing. Thermo Electron Engine
Corp., whose policy is one of continued improvement, reserves the
right to change specifications or design without notice and with-
out incurring obligation.

See your Engine or Boat Dealer for all your engine needs. He
will be glad to assist you.

THERMO ELECTRON ENGINE
CORPORATION

7100 E. 15 MILE ROAD
STERLING HEIGHTS, MICHIGAN 48077
(313) 264-1200

NOTE — BE CERTAIN TO RETURN YOUR
WARRANTY REGISTER CARD TO THE ABOVE ADDRESS.
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ENGINE IDENTIFICATION

ENGINE IDENTIFICATION

When ordering spare parts or obtaining information, always give
Engine Model, and Serial No. This is found on a metal tag attached to

the intake manifold.

THERMO ELECTRON
ENGINE CORP.
STERLING HTS. MICH. USA

020GAP | "%’ Z2Z

H. F.0/- 13726548
R.H. F/). - 18456273 PLUG [TYPE

FUEY/ REQUIREMENT — REGULAR GRADE (RESEARCH)
ZINE OIL — PREMIUM GRADE 10W30 TYPE Np
TF/ANSMISSION OIL — A.T.F. TYPE “A”, SUF "Af".
/NGINE CONTAINS HYDRAULIC VALVE LIFTERY- NO ADJ. REQ'D.
FOR 50 HOUR SERVICE CONSULT OWNEJS MANUAL

SERIAL NO. MODEL NO.

Fig. 1. Identification Tag

IEXHAUST MANIFOLD DRAIN

Fig. 2. 302/351 C.I.D. Side
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INBOARD ENGINE INSTALLATION

(For Inboard/Outboard Installation
Refer to 1/0 Installation Manuals)

GENERAL

Before shipment each engine has been carefully tested, inspected
and drained of coolant. In some cases with certain types of installations
it may be necessary to add oil to the transmission unit as well as the
engine lubricating system.

A. Engine Compartment

The engine compartment should be well planned giving con-
sideration to accessibility and ventilation. Engines must have air as well
as fuel in order to operate efficiently. The battery should be located as
close as possible to the starting motor so that the battery leads can be
kept short.

B. Engine Bed

The engine bed should be of the horizontal type and of sufficiently
heavy section to insure adequate rigidity to maintain engine alignment.
It must be remembered that all of the force used in moving the boat is
transferred to the hull through the medium of the engine bed. The
standard inboard engine has four support pads which are intended to be
used on engine beds arranged for 22-1/2" bolt centers. Use adequate
bolts for each support foot. Make certain that there is no interference
on the underside of the engine between the oil pan, etc. and the hull

C. Sea Water Piping

The thru-hull fitting should be one size larger than the water pump
inlet fitting and it should be provided with a scoop that will face
forward. The connection between the hull and the water pump inlet
can be made to suit the convenience of the boat builder. Any hose used
in this connection should be of a non-collapsing type. The engine is
provided with a thermostat which maintains the engine operating
temperature. No recirculating piping is required. Cooling water is dis-
charged through the exhaust line and no extra piping is required.

D. 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 transom
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of 1/2” to foot of length. If pipe is used in the exhaust line installation,
it must be separately supported so that the weight of the pipe is not
carried by the exhaust manifold outlets. Exhaust pipe size; 3 for dual
exhaust outlet, 4” for single exhaust outlet.

E. Propeller Coupling

The engine end of the propeller shaft must be provided with a
keyway. The coupling should have a light drive fit 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-
vided to prevent the propeller shaft from being pulled back out of the
coupling when the shaft is rotated in reverse direction. This can be
accomplished either with spotted set screws or by drilling the shaft
through the coupling and inserting a stainless steel pin. In fitting the
propeller shaft coupling to the shaft, be careful not to mar the pilot
surface of the flange.

Alignment — The propeller shaft coupling must be 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 couplings at the “Twelve 0O’Clock” position and bringing the

THERMOSTAT & PRESSURE
RELIEF HOUSING
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4
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" COOLER DRAIN
_ RAW WATER
P

Fig. 2a. 302/351 C.I.D. Front
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couplings together so the .003” feeler gauge can be retracted with a
slight drag. Holding the shaft in position, insert the .003” feeler gauge
at the three, nine, and “six o’clock” position around the couplings. If
the alignment is correct, the feeler gauge can be retracted from all
positions with the same degree of “feel” (drag). Incorrect vertical align-
ment can be corrected by inserting shims between the motor mount
brackets and the mounting stringers. Incorrect horizontal alignment can
be corrected by unlocking and sliding the engine mounting brackets in
and out.

The propeller shaft alignment should be rechecked after the boat
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
struck bottom, or if any unusual vibrations are present.

F. Fuel Line

For the fuel line from the tank to the engine we recommend 3/8”
min. O.D. tubing adequately secured and provided with a flexible sec-
tion near the engine to reduce vibration to the line. Fittings for the
tubing should conform to coast guard or yacht safety bureau standards.
The use of a large capacity fuel filter in this line is recommended. Fuel
tanks should be of a size commensurate with the hull requirements and
should be anchored securely and vented in such a manner to conform
to coast guard regulations. The fuel tank filling arrangements should
conform to all safety regulations, and must be outboard. The installa-
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. It is a recommended practice to include an antisiphon valve
in the fuel line.

G. Electrical

All connections should be made through terminals soldered to
wires. Do not connect the battery ground cable to aluminum parts of
the engine NEGATIVE GROUND.

H. Propeller

The propeller selected should allow the engine to reach its rated
RPM at wide open throttle with a normal load of passengers and gear
aboard. (Refer to Page 1 for the rated RPM under General Specifica-
tions.)
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The use of a propeller too large to allow the engine to reach its

rated RPM will create an overloaded condition that can be detrimental
to the engines performance and life. Overloading can cause destructive
detonation resulting in holes 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 RECOMMENDATIONS :

oA e A S e

SO

N

Have fuel tank full.

Start blower fan. (If boat is equipped.)

Open hatches.

Check all fuel lines for leakage.

Check engine oil level — use 10w-30 Heavy Duty Engine Oil meet-
ing manufacturers “SE” Designation for first 25 hours only.

Check transmission oil level — Use type “A.”

Check electrical connection. Ground is negative and should be con-
nected to cylinder block.

DON’T ALLOW FLAMES OR SPARKS NEAR BATTERY OPEN-
INGS. EXPLOSIVE GASES PRODUCED DURING NORMAL
BATTERY OPERATION MAY BE PRESENT AT THESE OPEN-
INGS AND COULD BE ACCIDENTALLY IGNITED.

Check operation of controls.

FIRST TIME STARTING RECOMMENDATIONS

J.

H W

O3 O\NW

10.
Ll

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

. Pump the throttle lever several times to prime intake manifold.

. Place throttle at 1/4 opening.
. Turn ignition switch to start position. The engine should start with-

in 20 seconds.

. Run engine at 700 RPM for warm up.

. Check oil pressure.

. Check water outlets (exhaust) for water flow.

. If oil pressure or water flow is not normal shut off engine and

locate problem. (See Trouble Shooting Guide.)

. Adjust inboard idle speed to 650 RPM in gear. Adjust I/O idle speed

to 550 RPM maximum in neutral.
Check reverse gear action.
You are now ready to cast off.



ENGINE BREAK-IN SCHEDULE

The first 15 minutes do not operate in excess of 1000 RPM.
The next 15 minutes do not operate in excess of 1500 RPM.
*The next 2 hours do not operate in excess of 2000 RPM.
#*The next 3 hours do not operate continuously in excess of 2500

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

RPM.
*The next 5 hours do not operate continuously in excess of 4000

RPM.

RECOMMENDED OWNER PROCEDURE FOR
FIRST 25 HOUR INSPECTION CHECK

Ignition Timing — Use Timing Light (See Specification page.)

Set Spark Plug Gap — See Engine Specification for Your Specific
Engine

Set Distributor Points — See Engine Specification page 20.

Tighten Vee Belts

Align Engine

Tighten Engine Mounts v

Change Engine Oil — Use 10W-30 “SE” for cold weather operation
& 30W “SE” for warm weather operation.

Change Filters — Oil and Fuel A

TRANSMISSIONS
A. Inboard Reverse — Transmissions

Engines are fitted with Hydraulic Reverse Gears, except Bobtail
engines and engines arranged for Inboard-Outboard Drive.

Hydraulic 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 control lever positions,
Forward, Neutral and Reverse. Some adjustment is available at the end
of the control cable to assist in obtaining the proper indexing. Never
remove the reverse gear indexing mechanism.

*Qperate infrequently for short periods of 2 to 3 minutes duration at higher
RPM. Do not operate steadily at the prescribed RPM for running during break-in
period. Reduce the throttle occasionally and then come back gradually to that
portion of the program you are following. At the end of 25 hours operation make
the 25 hour check. (See above.) Observe engine temperature indicator frequently.
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Reverse Gear Lubrication. Use Type “A” suffix “A” hydraulic
transmission fluid. DO NOT USE ENGINE OIL in this system. Fill the
transmission to the full mark on the reverse gear dipstick, then start the
engine and operate at slow speed for a short time to fill all the hydrau-
lic fluid lines and the cooler. Stop the engine and check the fluid level.
Add fluid to bring to full mark on dipstick.

Shifting from one position to another should be done at reduced
throttle setting. Do not shift above 1000 RPM while maneuvering.

B. Inboard-Outboard Drives

Inboard-Outboard Drive. The shift mechanism for Inboard-
Outboard drives is contained in the drive unit. Shifting should be done
at reduced engine speed not to exceed 550 RPM. Refer to I/O manual
for lubrication specifications.

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

SCHEDULE OF MAINTENANCE
Daily

1. Ventilate Engine Compartment thoroughly before starting engine,
by operating engine compartment blower or removing engine box
or hatch.

2. Before Starting The Engine, check the engine crankcase and trans-
mission oil levels.

As soon as the engine 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

1. To change Oil, operate the engine until it is thoroughly warm.
Warm oil flows faster and impurities will be carried out with the old
oil. Insert the oil pump suction tube. This tube must be of suffi-
cient length to reach the bottom of oil pan. Remove the old oil
from the engine. Change filter element and refill with fresh oil.
Check level again after 3 or 4 minutes running.

2. Flame Arrester screens should be inspected to be sure that they are
free from excessive oil or lint. If the motor box is lined 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 electrolyte at 3/8
inch above the plates. Proper fluid gravity is 1.250-1.275 for a fully
charged battery. Inspect battery terminal for corrosion.
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4. Inspect And Clean fuel line filters. Also check for loose connec-
tions, cracked fittings, etc.

5. Check All Water Lines for leaks or hose deterioration.

6. Check Wiring Terminals for loose or corroded connections.

Each 100 Hours

Adjust breaker points in distributor. Check spark plugs. Replace
cracked or doubtful spark plugs with factory-recommended plugs. If
the spark plug is fouled, determine the reason for fouling, and correct
it. See page 27 for spark plug diagnosis. Tighten mounting bolts and
check the engine coupling for proper alignment. The alternator drive
belt deflection across the longest span should be a maximum of 1222
the sea water pump belt deflection should be a maximum of 1/8”. See
diagram and chart on page 10. Check the ignition timing with a power
timing light.

HEAT EXCHANGER MAINTENANCE

(Fresh-Water Cooling)

Engines equipped with fresh-water cooling should operate between
160°F. and 180°F. Permanent type ethylene glycol antifreeze should
be used in the heat exchanger for cold weather use, or year round, but
you must drain the sea water circuit to protect the oil cooler, sea water
pump, exhaust manifold, outlet elbow, and sea water sections of heat
exchanger from freezing.

FILLING THE HEAT EXCHANGER

Remove the filler cap. Check all hose connections and %ﬁ,\'c‘ocks
for tightness. Fill the system with clean fresh water. :

IF SYSTEM IS OVER FILLED, IT WILL DISCHARGE EXCESS
WATER THROUGH OVERFLOW TUBE. DO NOT REMOVE FILLER
CAP UNTIL ENGINE IS COOL. Water level should be approximately
one inch below filler neck when engine is cool.

CLEANING THE HEAT EXCHANGER

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

1. Drain both the raw (sea) water and fresh-water (coolant) systems.

2. Remove all hoses connected to the end tanks of the exchanger unit.

3. Loosen the retaining clamps and remove the heat exchanger
assembly.



1/Z° DEFLECTION

ALTERNATOR SEA WATER PUMP

Fig. 3. Belt Adjustment

MAINTENANCE CHART
ITEMS TO BE CHECKED OR LUBRICATED

Each Each Each Each
Daily 25 Hrs. 50 Hrs. 100 Hrs. Season
BreatherCap s filcac-cmme 5 it sicsiuiters) s iemeusnata Clean
Clean,
I G AT T A A N S A AT A A A S AL S 3 Ty [ R A replace
ControliRods bz o s Sy s Check & lubricate/non petroleum graphite base
Cooling System . . . ..... Check
Distributor Lube Fitting: . .0 w000 i Sl Lubricate
Disttibutor:-Points & . O, L SN 0 el Check/one drop of oil on
Gap point felt
DistributorCap & ROIOT, . viv oiv »iorie mie spis miscons Check/one drop of oil on
felt under Rotor
Engine Oil Level . . . . . ... Check
Engine:OIDING & isie: i simen oo sie g sis st padds Change. ioicie e N e Change
EaEine ORI e O S ity piansi s o eie Chanpe ainas G e o Change
Flame Arrester . .i. saminmy s lan s Cledni iz i sabassapatyasa Clean
Huel-Eines s v oo BT ) T A A N S R R S T TR Check
Fuel-Level in Tank . ... .. Check

Inboard-Outboard Drive
See Inboard-Outboard manual
Rev. & Red. Gear-

FluidLevel . . ........ CHECK <y o s phtn s w e s e Vit ) S MO Change
SPATiCPIugTer il § Sl e o R Check . . . . Change . .. Change
Gap
Vee BeltETension /. “tr. . o it et ot s o gants, ot os Check
Water-Battery . ........ Check
WALET-IIINES, 1o as iy in s o o esite vaiies v iog wia) (oo R Caa b Bhe, o7 Check:: o s s Check




4. Reverse-flush the heat exchanger assembly with the aid of a garden
hose.

5. Reinstall on engine in reverse order as removed.

6. Fill with coolant and test run. (See filling instructions.)

LAYING-UP INSTRUCTIONS

A. CHANGE OIL

Operate the engine long enough to bring engine to operating
temperature. Remove the old oil using a suction pump provided with a
tube, which can be inserted into the dipstick tube. The suction tube
must be long enough to reach the bottom of the oil pan. Replace the oil
with a good grade of heavy-duty engine oil per our specification. ADD
ONE CAN OF CRANKCASE OIL SUPPLEMENT PART NO. 1003677
(or equivalent). A new oil filter should be installed at this time.

B. FOGGING ENGINE

Disconnect fuel line at fuel pump, MAKING SURE FUEL SUPPLY
IS SHUT OFF AT FUEL TANK. Hook up a temporary fuel line from
the pump to a one-quart container with a fifty-fifty mixture of fuel and
FUEL CONDITIONER AND VALVE LUBRICANT PART NO.
1003676 (or equivalent). Start engine and remove flame arrestor, set
idle speed at 900 to 1000 RPM and slowly pour RUST PREVENTA-
TIVE OIL PART NO. 1003678 (or equivalent), through primary side of
carburetor until heavy oil smoke is obtained at the exhaust outlet (S),
watching fuel supply in container. Just before engine starts to die, pour
balance of rust preventative oil in carburetor to stall out engine. Shut
off ignition switch and do not attempt to turn engine over until ready
to recommission. Replace flame arrestor and seal off with masking tape.

C. CLOSED COOLING SYSTEM

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

On fresh water models without anti-freeze in the system, the system
must be thoroughly drained by use of petcocks on each side of the
block. The filler cap on the expansion tank must be removed and the
drains on heat exchanger must 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 from raw

- 11



water pump at front of heat exchanger and open petcocks on exhaust
outlets. The hoses and drains should then be replaced after draining and
two quarts of anti-freeze put into the block. This is accomplished by
removing the temperature sending unit and pouring anti-freeze through
the hole. The raw water pump must be drained by loosening the rear
cover. On inboard-outboard models the water pick-up hose must be
removed from the pump inlet and thoroughly drained.

D. OPEN COOLING SYSTEM

On raw water models there are two drains, one on either side of
the block, which must be drained. To insure complete drainage of the
block, remove the temperature sending unit to break the vacuum in the
system. The manifolds, risers, and I/O pick-up hose are drained in the
same manner as the fresh water models mentioned above. On all models
so equipped the engine and transmission oil coolers must be drained by
either removing the drain plug on the bottom or removing the hoses.
All petcocks and plugs should be replaced and then pour one quart of
anti-freeze through the temperature sending unit hole to insure
protection against any water pockets. Remove exhaust hoses at risers
and seal off risers with an oily rag.

E. ELECTRICAL SYSTEM

Remove the battery and have it maintained over the storage period.
Do not loosen the distributor cap.

F. SHAFT

Disconnect propeller coupling.

G. GENERAL

Remove from the engine compartment any items which might hold
moisture, such as ropes, life preservers, mops, rags, cushions, and
pillows.

H. PAINT
Clean and touch up the engine paint.

12



'FITTING-OUT AFTER STORAGE

A. ENGINE CLEANING

Close all drains on the engine and inspect all hoses for possible
deterioration as well as tightness.

B. WIRING

Examine all wire terminals and clean if there is any evidence of
corrosion.

C. SPARK PLUGS

Examine spark plug wires. If these show signs of cracks in the
insulation, they should be replaced. Remove the spark plugs and leave
them out of the engine until you complete the next procedure.

D. VALVES

Remove the valve covers and individually check that each valve is
free by depressing it. In a modern marine engine there is a very small
clearance between the valve guide bore and the valve stem so that.even
a slight rust spot can cause a valve to stick, resulting in a bent push rod
when the engine is cranked. If a valve is found to be stuck or sluggish, it
can usually be freed by putting penetrating oil directly on the valve
stem so it can run down into the valve guide. It is a good idea to spray
all valve stems using a product such as FUEL CONDITIONER &
VALVE LUBRICANT PART NO. 1003676 (or equivalent).

Turn engine engaging starter intermittently to make at least two
complete revolutions. Observe the valve action when this is done to be,
sure the valves are free. If the valve action is in order, you can replace
the spark plugs and the valve covers. A new set of spark plugs of the
correct type is a worthwhile investment. See Onboard Spare Parts Kit.

E. DISTRIBUTOR

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

F. FUEL FILTERS AND SCREENS

Clean all filters and screens in the fuel line. The fuel filter element
should be replaced once a season. Examine all flame arrestor screens
and remove all traces of dirt or lint, including those on the distributor.

13



G. BATTERY AND CABLE

Install a fully charged battery after cleaning the terminal posts and
cable ends. When the cables are attached (negative ground), coat the
cable connections with grease. DO NOT REVERSE OR ARC THE
BATTERY CABLES when installing, as this will damage the alternator
and /or regulator.

H. OIL LEVEL

Check the engine oil level and also the level of the transmission
fluid if the engine is fitted 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 installed on.

. FUEL TANK, LINES AND CONNECTIONS

Check the fuel tank and fill if necessary. Open all valves in the fuel
line and check all connections for leakage.

J. GENERAL ENGINE CHECKS

Make a final check of the engine for loose nuts or screws. If the
boat is provided with a sea cock for the water cooling system, be sure
this valve is open. Vent the engine compartment to remove 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 engine shaft align-
ment after the hull has soaked up and with the normal running gear on
board. Upon starting the engine, verify the function of the oil pressure,
temperature and ammeter. The water pump should be primed to insure
a flow of water promptly. If the lubricating oil was not changed prior
to the storage period, the engine should be kept in operation until it is
warm, then the oil should be changed. Always replace the oil filter
when the oil is changed.

14



ELECTRICAL

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

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

Battery polarity should be checked with voltmeter before connec-
tions are made to be sure that the connections correspond to the sys-
tems ground polarity. System is negative ground.

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

The negative (—) cable from the booster battery must be connected
to the negative terminal of the battery in the boat and the positive (+)
booster cable to the positive terminal.

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

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

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

Grounding of the field terminal at either the alternator or the
regulator will damage the regulator.

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

Disconnect the battery ground cable before removing the alternator
or its connectors.

15



F. DO NOT ATTEMPT TO POLARIZE THE ALTERNATOR.

No polarization is required. Any attempt to do so will result in
damage to the alternator, regulator, or circuits.

FIRING ORDER
Engine . Rotation Order
302/351 C.1.D. LEFT 13726548
(Counterclockwise)
302/351 C.I.D. RIGHT 18456273
(Clockwise)

NOTE. Rotation is determined by standing at rear of engine looking
forward. Reference is made to direction of crankshaft rotation, not to

propeller shaft rotation

RIGHT BANK

OJOXOXO

FRONT
REAR

HOOO G

LEFT BANK

EIGHT-CYLINDER ENGINE

Fig. 4. Cylinder Arrangement
16



Fig. 5. Cylinder Head Bolt Tightening Sequence

REPLACING CYLINDER HEAD

If a cylinder head is removed observe the following instructions

concerning installation of same.

1.

Cylinder head — Cylinder block and gasket surface must be
CLEAN.

Dip cylinder head bolts in oil or grease.

Long bolts are used on top and short bolts are used in bottom row
of holes.

See illustration for sequence of tightening which must be done in
three progressive steps.

a. Tighten in sequence to 50 ft. Ibs.

b. Tighten in sequence to 60 ft. Ibs.

c. Finally tighten in sequence to 70 ft. lbs.

After cylinder head bolts have been torqued to specifications oper-
ate the engine to operating temperature (20 minutes at idle) and
retorque following the above sequence.

TROUBLE SHOOTING

GENERAL

Engine performance complaints usually fall under one of the basic

headings listed in the Trouble Shooting Guide on page 18. When a
particular trouble cannot be traced, a definite cause may be determined
by a simple check. The possible items that could be at fault are listed
in the order of their probable occurrence.

Check the items in the order listed.
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Malfunction Probable Causes Corrective Action
1. Engine will a. Starting system mal- a. Locate the correct malfunction.
not crank. functioning.

2. Engine cranks
normally but
will not start.

3. Engine starts,
but fails to
keep running.

1. If engine is fitted with
a safety switch, clutch
control must be in
neutral position to
complete circuit.

2. Dead battery.

3. Loose wire in starting
circuits.

4. Defective solenoid

5. Insufficient ground at
starting motor to
mounting.

6. Insufficient size battery
cable.

b. Hydrostatic lock.

a. No fuel.

b. No sparks or weak spark
at plugs.

1. Distributor cap brush
broken.

2. Good spark at coil high-
tension lead.

3. No spark or weak spark
f:aahe coil high-tension

¢. Good spark at the plugs.
1. Bad plugs.
2. Engine flooded.

3. Sticking choke plate.

4. Fuel not reaching
carburetor (assuming
all shutoff valves are

open.)
a. Idle fuel mixture improp-
erly adjusted.

b. Choke not operating
properly.
c. Float setting incorrect.

d. Fuel pump defective.

e. Dirt of water in fuel lines,
fuel filter or carburetor.
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1. Check position of clutch control
-lever.

2. Recharge or replace battery.
3. Tighten all wiring connections.

4. Replace solenoid.

5. Remove paint from starting
motor mounting flange.

6. Check and replace with an ade-
quate size cable.

. Remove plugs and crank engine. If

engine cranks, it indicates that

water is getting into the cylinders
from the exhaust system or from a
gasket leak. If water gets into the
engine through the exhaust line,

this indicates improper draining of
exhaust system. Exhaust risers are
available from our Parts Department
to assist in obtaining proper drainage.

. Open shut-off valve, clean strainers

and check fuel level.

. Ignition system malfunction

a. Replace brush.
2. Replace distributor cap or rotor.

3. Replace high-tension lead or coil.

. Check plugs and fuel system.

1. Replace with recommended plugs.

2. On hot engines, operate throttle
fully.

3. Check thermostatic spring housing
adjustment.

4. Check the following. Fuel pump,
fuel pump filter, carburetor fuel
filter and fuel tank line for crack-
ed flanges or restricted fittings.

. Adjust idle needle(s) to proper

setting.

. Check and repair as required.

. Adjust float setting. See Service

Manual.

. Replace or repair fuel pump.
e. Check and clear all components of

obstructions.



Malfunction

Probable Causes

Corrective Action

4. Engine runs
but misses.

5. Rough engine
idle.

6. Poor
acceleration.

7. Excessive fuel
consumption.
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Bad spark plug.

. Crossed spark plug wires.

. Spark plug wires not en-

gaged securely in distribu-
tor cap or at plug.

. Restricted fuel filter.

Cracked spark plug wires.
Cracked distributor cap.
Burned breaker points

. Exhaust system restricted.

Carburetor float setting
incorrect.

Valve sticking.

. Engine idle speed set too

low.

. Idle fuel mixture needle(s)

not properly adjusted.

. Float setting incorrect.

. Secondary throttle plate(s)

not closing (4-barrel
carburetor only).

. Incorrect engine timing.

. Bad plugs.
. Points worn or misadjusted.

Accelerating pump

. Incorrect ignition timing.
. Bad or improperly set

spark plugs or breaker
points.

. Inoperative accelerating

pump inlet or discharge
ball check.

. Float setting incorrect.

Restricted fuel filters.

. Dirty flame arrester screen.

. Dirty flame arrester screen.
. Distributor breaker points

or spark plugs bad or set
improperly.

. Ignition timing improperly

adjusted.

. Choke not properly

adjusted.
Float level too high.
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Replace with recommended plugs.

. Make certain all spark plug wires are

connected to the proper plugs. See
page 27.

Check and make certain that all
connections are secure.

. Clean or replace fuel filter.

Replace as required.
Replace.
Replace.

. Check and remove restrictions.

Reset float setting. See Service
Manual.

Free valve. See page 13.

. Reset engine idle. See page 22.

. Adjust idle fuel mixture needles. See

Service Manual.

. Adjust float setting. See Service

Manual.

. Check and adjust or repair as

required.

. Time engine. Make certain plug wires

are not crossed.
Check and replace as required.
Adjust points.

Replace

. Time engine.

Clean and reset or replace as
required.

. Replace ball check or spring.

Adjust float setting. See Service
Manual.

Clean or replace.
Clean or replace as required.

. Clean or replace as required.

Clean and set or replace breaker
points and spark plugs.

. Time engine.

. Adjust as required.

Reset float level as required. See
Service Manual.



Malfunction Probable Causes Corrective Action
8. Engine a. Bad sending or receiving a. Replace unit(s).
overheats. unit.
b. Loose wiring connections b. Tighten all connections.
at sending or receiving unit.
c. Worn or broken impeller c. Replace impeller.
in sea water pump.
d. Clogged oil cooler. d. Remove restrictions.
e. Exhaust lines plugged. e. Remove restrictions.
f. Late ignition timing. f. Time engine.
g. Choke valve stuck closed. g. Free action of choke valve.
h. Collapsed water pump h. Install new hose.
suction hose.
i. Loose or worn belts. i. Adjust/replace.
j- Restricted intake scoop. j. Clean.
WARRANTY SERVICE

In the event you require warranty service:

—

2. Hav

DR O A0 O

S To
und
a.

Contact your nearest authorized Thermo Electron Engine Corp.

e the following information available:

Identification card

Engine model, spec, & serial number

I/O drive unit serial number

Owner’s name and address

Date put into service

Hours in service

Manufacturer of boat

Location of boat

Nature of specific trouble

avoid misunderstanding we list certain items that do not come
er warranty.

Corrective measures in equipment not furnished by Thermo
Electron Engine Corp.

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

Failures resulting 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.
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GENERAL ENGINE SPECIFICATIONS

302 C.1.D. 351 C.I.D.

Type and Number

of Cylinders V8 V8
Bore 4.00” 4.00”
Stroke 3.00” 3.507
CI1L.D: 302 351
Compression Ratio 8.6:1 8.6:1
Fuel 90 Octane 90 Octane
Requirements (Research Method) (Research Method)
Basic Ignition

Timing 125 B:1.C. 122B.TEC.
Spark Plugs Autolite BF32 Autolite BF42

Champion UF9Y Champion UF11Y

Spark Plug Gap .032 .032
Distributor Point

Gap .020” .020”
Distributor Cam

Dwell 26°-29° 26°-29°

Fuel Pump
PSI
Engine Oil
Recommendation
Inboard
Transmission Fluid
Electrical Ground
Valve Clearance
Idle Speed

4-6 1bs @ 500 RPM

10/30W (SE)
Type “A”
Negative
See Note A
See Note B

4-6 1bs @ 500 RPM

10/30W (SE)
Type “A”
Negative

See Note A

See Note B

NOTE A — These engines are equipped with hydraulic valve lifters —
See Factory Authorized Dealer for service.
NOTE B — Idle speed on all engines used with I/O 550 RPM in neutral.
Idle speed on all engines used with Inboard 650 RPM in gear.

DIAGNOSIS AND ENGINE TUNE-UP

In cases of poor performance that do not appear to be caused by an
ignition or carburetor fault, a compression check should be performed.
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A. Compression Test

1. Be sure the crankcase oil is at proper level and the battery is
fully charged. Operate the engine for a minimum of 20-30 minutes at
1000-1200 R.P.M., or until the engine has reached proper operating
temperature. Turn the ignition switch off, then remove all spark plugs.
Remove the coil high tension lead from the distributor cap and ground
it on the engine block.

2. Open the throttle to wide open throttle position and make
certain the choke valve in the carburetor air horn is fully open.

3. Install a compression gauge in number one cylinder.

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

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

Test Conclusions

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

A low, even compression in two adjacent cylinders indicates a cylin-
der head gasket leak. This should be checked before condemning the
rings or valves.

To determine whether the rings or the valves are at fault, squirt
approximately 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 temporarily seal leakage past the rings. If
approximately the same reading is obtained, the rings are satisfactory
but the valves are leaking. If the compression has increased 10 pounds
or more over the original reading, there is leakage past the rings.

During a compression test, if the pressure fails to climb steadily and
remains the same during the first two successive strokes, but climbs
higher on the succeeding strokes, or fails to climb during the entire test,
it indicates a sticking valve.

B. Manifold Vacuum Test

A manifold vacuum test aids in determing the condition of an
engine and also in helping to locate the cause of poor engine perform-
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ance. Manifold vacuum tests should be performed in the following
steps:

1.

2:

C.

Operate the engine for a minimum of 20-30 minutes at 1000-1200
R.P.M., to bring to operating temperature.

Install an accurate, sensitive vacuum gauge in the intake manifold
fitting.

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

Check the vacuum reading on the gauge; this reading should be
18-21”’. If a lower or erratic reading is obtained, see authorized
dealer.

Crankcase Vent Valve Test and Service

A malfunctioning positive crankcase ventilating valve may cause the

engine to lope at idle. Do not attempt to compensate for this idle

OIL FILL CAP

CRANKCASE
VENT HOSE

CRANKCASE
VENT HOSE

HOSE CLAMP

‘REGULATOR
VALVE

GROMMET

Fig. 6. Crankcase Ventilation System
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condition by disconnecting the vent hose and making carburetor adjust-
ments. The removal of the crankcase vent valve from 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 each season.

The oil cap should be cleaned when the oil filter is changed
(approximately every 50 hours of operation) or once a season, which-
ever occurs first.

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

D. Ignition System

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

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

Distributors

Distributors very seldom require extensive repairs, but should be
periodically checked for wear and deterioration of the ignition points,
rotor and cap.

Faulty ignition points will usually appear dark grey or blue-black in
color. Faulty points should be replaced and not filed. Filing will remove
the tungsten coating and allow the points to burn rapidly and is, there-
fore, not recommended. Oil or crankcase vapors, which work into the
distributor and deposit on the points, will cause rapid point burning.
This is easy to detect, since the oil produces a smudgy ring under the
points. To overcome this, check for clogged crankcase ventilation
system, worn distributor shaft, or over-oiling of the distributor shaft.
The ignition system is designed to 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 points 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 ignition points.

24




CONDITIONS

grayish-tan powder
deposit and minor
electrode erosion.

CONDITION IDENTIFICATION CAUSED BY
Wet, sludgy deposits. | Excessive oil entering combustion
chamber through worn rings and
pistons, excessive clearance between
valve guides and stems, or worn or
loose bearings.
OIL
FOULING
Dry, black, fluffy | Incomplete combustion caused by
deposits. too rich a fuel-air mixture or by a
defective coil, breaker points or ig-
nition cable.
GAS
FOULING
White, burned, or Inefficient engine cooling, or engine
blistered  insulator | overheating caused by improper ig
nose and eroded | nition timing, wrong type of fuel,
electrodes. loose spark plugs, or too hot a plug.
Rusty brown to | Regular orunleaded gasoline.

-

g
NORMAL
CONDITIONS

White, powdery de-
posits.

Highly leaded gasolines

£

CARBON

FOULING

Hard baked on black
carbon.

Too cold a plug.

Fig. 7. Spark Plug Diagnosis
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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 align-
ment can be corrected by bending the stationary point (never bend the
movable contact arm). (See Fig. 8.)

Set the point gap with a clean feeler gauge to .020”. If a dwell
meter is used to check the gap, be certain it indicates 26°-29°.
Remember, as the gap increases the dwell decreases, shortening the
saturation time of the coil and causing poor performance.

The distributor cap and rotor should be checked for hair line cracks
and deterioration of the contacts. If there is presence of dirt and oil
film on the inside of the cap wash it in soap and water and thoroughly

dry.

Lubricate the distributor cam with a light film of special purpose
high melting point grease, (included in ONBOARD SPARE PARTS
KIT.) One drop of engine oil should be put in the Distributor felt under
rotor every 50 hours of operation. If the distributor is fitted with a
mechanical tachometer drive adaptor, lubricate the grease fitting on the
side of the distributor housing with the use of a hand operated grease
gun. (Stop at the slightest back pressure.) At the beginning of each
season, 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.

m D

OVERLAPPING NOT PARALLEL

Fig. 8. Example — Poor Alignment
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Ignition Timing

The setting should be made with the use of a power timing light

with the engine operating at a constant R.P.M. in the following steps,
refer to page 21 for specifications.

1.

Operate the engine 15-20 minutes to bring the operating tempera-
ture up to normal.

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

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

Direct the light beam from the timing light onto the timing marks.
(See Fig. 9 or 10)

Special Note

Which side of T.D.C. (0°) mark to which the engine should be
timed varies according to engine rotation. (See Fig. 9 or 10)

Ignition Coil

When checking out the coil, be certain that the lead from the

resistor is connected to the positive (+) terminal and the distributor
primary lead is connected to the negative (—) terminal of the coil.
Never by-pass the resistor as the coil or distributor may be damaged.
(See wiring diagram in rear of manual.)
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Fig. 10. Left Hand Rotation
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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 or
other foreign matter in the carburetor. Any major carburetor repairs
should be made by AUTHORIZED DEALERS.

F. Fuel Pump

Testing — Pressure

Attach a pressure gauge into fuel line between the fuel pump and
carburetor. With the engine idling at 500 R.P.M. the gauge should show
a reading of 4-6 lbs. pressure (P.S.I.

Low pressure and/or volume indicates worn diaphragm, clogged
ceramic filter, faulty check valves, worn cam lever or cam, air entering
the fuel system through a loose fitting between the fuel tank and pump,
blocked fuel tank vent line, air leak at sediment bowl gasket, etc.

G. Valve Adjustment

All engines are equipped with hydraulic valve lifters.
Service and adjustment of the hydraulic lifters should be left to
trained mechanics.
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MARINE ENGINE WARRANTY

PRODUCT WARRANTY

Except as otherwise provided herein, Thermo Electron Engine
Corp. warrants each of its new products; engines, V-drives, and
outdrives for a period of one year (12 months) from date of delivery to
the original user-purchaser to be free from defects in material or
workmanship under normal use and service.

Thermo Electron’s obligation under this warranty is limited to
making good at its facility, or at its authorized distributor or dealer,
any part or parts of such product which prove, after inspection by the
factory, to be defective in material or assembly.

Obligations under this warranty shall be limited to the replacement
of the defective part or assembly and the labor to replace same as
provided for in its current marine flat rate manual.

Thermo Electron will not be responsible, in any way, for
non-authorized repairs, accidents, neglect, abuse, freight, normal wear
Or repairs.

Only parts supplied through Thermo Electron Engine Corp. sources
will be honored under the warranty.

New parts and accessories installed on an engine during the period
when the engine is covered under the provisions of the “new engine
warranty” are further warranted for the unexpired portion of the
warranty period, or in any event not less than 90 days after original
installation thereof by the dealer.

This warranty is expressly in lieu of all other warranties, expressed
or implied, including any implied warranty of merchantability or fitness
for a particular purpose and for any other obligation or liability on the
part of the manufacturer, and the manufacturer neither assumes nor
authorizes any person to assume for it any other liability in connection
with Thermo Electron Engine Corp. products.

There are no warranties, expressed or implied, made by either the
distributor or the dealer of the manufacturer of new marine engines or
products excepting the manufacturer’s warranty against defects in
material and workmanship set out above.

The manufacturer reserves the right to make any product
improvements to its products at any time, without incurring any
obligation to make similar changes or add similar improvements on any
units previously delivered.

WARRANTY REGISTRATION:

Enclosed with each Thermo Electron Corp. product will be a
warranty registration card. The warranty will become effective only
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* after receipt of a completed warranty registration card listing owner’s
mame, address, serial numbers of the engine, outdrive, reverse gear, or
V-drive.

Upon receipt of the warranty registration form at the factory, the
information will be transferred to a plastic warranty identification card.
The warranty registration card will be mailed to the registrant, thus
confirming product warranty registration.

Warranty registration must take place within 24 hours after delivery
of the respective product.

WARRANTY EXCLUSIONS:

Certain services and expenses which will not be reimbursed under
warranty are listed below:

1.) Repairs due to neglect, misuse, accident, improper application or
operation beyond recommended limits, racing, and installations
that do not meet minimum standards as set forth in the installation
manual.

2.) Loss of revenue, towing charges, dockage and storage fees, fuel,
telephone calls, and loss of or damage to personal property.

3.) All preparation costs related to warranty service, such as moving
furniture and removing rugs.

4.) Damages or losses related to shipping and handling.

5.) Tune-up or adjustment expenses, including cleaning of fuel system
components due to contamination.

6.) Transportation charges:

All transportation charges such as freight, travel time, and tolls will
be the obligation of the owner. Warranty items returned to the
factory collect will be billed to the shipper.

7.) Expenses related to replacement of lubricants, antifreeze or special
additives will not be considered under the warranty.

8.) Failure due to use of non-recommended fuel, lubricants, or failure
to follow recommended maintenance schedules.

WARRANTY AUTHORIZATION:

Prior factory authorization is required in all warranty repairs where
the labor cost will exceed $75.00. In many cases, valuable engineering
information is lost if a failed unit is disassembled in the field.

Prior authorization is mandatory in each case regarding complete
replacement or overhaul of the following:
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1.) Complete engine assembly.

2.) Engine blocl:or cylinder heads.

3.) Marine reverse gear, outdrive, or V-drive.

Electrical components are warranted for 90 days only from the date
of warranty registration. Motorola alternators and voltage regulators are
warranted through local Motorola distributors. Alternators and voltage
regulators will not he considered for warranty by the manufacturer of
electrical components when reverse polarity damage is in evidence.

THE OWNER-OPERATOR’S OBLIGATION TO HIMSELF

A. Because of the various ways in which marine engines are distributed
and ultimately sold to owner-operators, the company is not likely
to know you personally. In order to forestall misunderstandings, it
is in your interest to tell the company about your purchase by
completing and returning your 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 discretion, disallow any
future warranty claim.

B. Apart from getting “on record” with the company, there 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
is not the engine maker’s responsibility; '

make 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., before
you accept delivery;

check out your parts list on expendable items which are not
warranted, such as oil filters, fuel filters, spark plugs, lubrication
oils, points, condensers, engine tuning, etc., which are the sell-
ing dealer’s responsibility;

make sure your installed engine has been checked out on per-
formance prior to delivery; the company will not reimburse or
accept cost for transportation, hauling a boat in or out of the
water, storage charges or the expenses of repairmen traveling to
boat location and return;
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don’t try to ignore 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 owner-operator;

give your engine a chance to prove itself in home waters; the
company reserves the right to reimburse all warranty claims at
the flat rate labor cost currently expressed by our Flat Rate
Labor Manual.

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

become completely familiar with the guaranteed performance
characteristics of your engine, and master the details of main-
tenance and operating instructions; your marine engine 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 assistance in
respect of learning how to operate and maintain your engine,
feel free to contact Thermo Electron Engine Corp.
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