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the ammeter reading will be a bit lower due
to the self-regulating characteristics of the
generating systems. Before disconnecting
the ammeter, reconnect the red harness
lead to the positive battery terminal and
install the wing nut.

2-8 CARBURETOR ADJUSTMENTS

The carburetors used on the engines
covered in this manual do not have either a
high-speed nor a low-speed adjustment.
Fixed ncn-adjustable orifices are installed.
Detailed service procedures for the carbure-
tor and these orifices are given in Chapter
4.

Fuel and Fuel Tanks

Take time to check the fuel tank and all
of the fuel lines, fittings, couplings, valves,
flexible tank fill and vent. If the fuel was
not drazined at the end of the previcus
season, make a careful inspection for gum
formatien. When gasoline is allowed to
stanc for long periods of time, particularly
in the presence of copper, gummy deposits
tform. This gum can clog the filters, lines,
and passageway in the carburetor.

If the condition of the fuel is in d
drain, clean, and fill the tank wi
fuel.

VOLTAGE »
RECTIFIER REGULATOR s
0T
Q0000 |
STATOR BATTERY KEY

SWITCH

Wiring diagram for an alternator charging circuit.

@6’
)

PURETOR ADJUSTMENTS  2-7

An OMC six-gallon fuel tank with the fuel line
connected through a quick-disconnect fitting. Such a
fitting is handy when thgatank isremoved from the boat

Fuel presgie &m carburetor should be
checked w lack of fuel volume at
dsuspected.

4
djustments

“tailed procedures to disassemble,
ssemble, and adjust the carburetor,
€ appropriate section in Chapter & for
“arburetor type on the engine being
.ced,

?

T

Emergency ignition safety device. One end of the
cord is secured to the ignition kev and the other end
attached to the helmsman's clothing. Should the man at
the wheel be accidentally thrown overboard, the key
will be ejected from the ignition and the engine im-
mediately shut down.

B e
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3-6

POWERHEAD

COI}B@OS 10N i

Cylinder block water passages corroded, preventing
proper circulation of coolant water.

would be the driveshaft "frozen" with the
crankshaft. In this case, a circular plug-
type hole must be drilled and a torch used to
cut the driveshaft. Let's assume the power-
head will come free on the first attempt.

The following procedures pickup the
work after these preliminary tasks have
been completed.

3-4 HEAD SERVICE

Usually the head/s is removed and an ex-
amination of the cylinders made to deter
mine the extent of overhaul required. Ho,
ever, if the head/s has not been re
back out all of the head bolts and
head/s free of the powerhead.

A thermostat is installed in t
all 3-cylinder and V6 engines

B xe-

gines, the thermostat is in
lite housing between th ids just
below the exhaust ho a.e. The

a” top, middle,

the thermo-
«dition to the
has a thermostat

thermostat has three
and bottom. A
stat with each
thermostat, the

Blown head gasket, possibly caused by an overheat-
ing condition. The water can then find its way into the
cylinder and cause further damage. The head gasket
should be replaced as soon as possible, the engine run,
and engine cleaner injected through the carburetor.
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PRESSURE
VALVE

3% g}g@r\i

VERNATHERM PRESSURE
CONTROL - VALVE
ELEMENT - SPRING

late model powerheads,

‘ V4 engines only.

’ ms are easily remov-
aned.

Thermostat installe
mounted between the
ed, ‘
Norm thermostat is not func-
tioning p ; it is almost always stuck in
Jg-cmperature is almost as much a
w 5 an engine running too hot.

‘ rictice dictates to replace the therm-
a* and eliminate this area as a possible
Lay a piece of fine sandpaper or emery

paper on a flat surface (such as a piece of
the machined face of the head on the
sandpaper, move the head in a circular mo-
will also indicate any "high" or "low" spots.
Check the spark plug opening/s to be

bypa;s valve.
the n ion. An engine operating at
«fore, during a major overhaul, good
I «em at a later date.
glass) with the abrasive side facing up. With
tion to dress the surface. This procedure
sure the threads are not damaged. Most

marine dealers can insert a heli-coil into a
spark plug opening if the threads have been
damaged.

RELIEF
VALVE

THERMOSTAT

Thermostat installation on a 3-cylinder engine.
Both springs are the same weight and control the relief
valves.
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TEMPERATURE
SENDING WIRE

A 3-cylinder head (Zeft) and a V4 head (rzght) The
water temperature sending unit wire is identified.

On many engines, a sending unit is in-
stalled in the head to warn the operator if
the engine begins to run too hot. The light
on the dash can be checked by turning the
ignition switch to the ON position, and then
ground the wire to the sending unit. The
light should come on. If it does not, replace
the bulb and repeat the test. On later
model engines the light was replaced with a
horn mounted in the shift box. This horn
sounds if the engine overheats.

Head installation procedures are give
Section 3-23, Head Installetion. « )

3-5 REED SERVICE
DESCRIPTION

Fuel Delivery

The fuel delivery
types. All three-cylj _,
ped with three s. one for each
cylinder. Vi S e wo carburetors,
each with do ts, each barrel serv-
ing a single cy - V6 engines have three
double barrel ca¥uretors, each barrel serv-
ing a single cylinder.

Q of several

n:s are equip-

Six reed boxes mounted in the reed plate of a V6
powerhead.

LABYRINTH
~ SEAL

MM
A 3- cylmder engme block with the labyrmth seals to
hold pressure and vacuum within each cylinder.

Cylinder Sealing
The three-cylinder engines covered in
this manual are equipped with an upper seal
and bearing, a loger seal and bearing, and
between. A labyrinth
center main bearings
ottom seal, to provide
‘etween the cyhnders.
d V6 engines covered in this
and bottom seal is used with
around the crankshaft in the

seal is used a
and just ab
an effectlv

manual

'tween each cylinder, in each bank,
é ior pressure and vacuum. The V#
nes

use 6 rings and the V6 engines use 8

yd Arrangement

On a three-cylinder engine, three sets of
reeds are use, one for each cylinder. On a
four-cylinder powerhead four sets of reeds
are installed, and the V6 powerhead has six
sets of reeds. These reeds are installed on
a reed plate with a reed box. Fuel is
delivered to the reeds as described in the
paragraph above, Fuel Delivery. The reed
arrangement operates in much the same
manner as the reed in a saxophone or other
wind instrument. At rest, the reed is closed
and seals the opening to which it is attach-
ed. In the case of an outboard engine, this
opening is between the crankcase and the
carburetor. The reeds are mounted in the
intake manifold, just behind the carburetor.

€ o

SEAL ING
RINGS

e

V4 engine block with sealmg rings to hold pressure
and vacuum within each cylinder.
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4-4 FUEL

used for some time and fuel has remained in
the carburetor, it is possible that varnish
may have formed. Such a condition could
be the cause of hard starting or complete
failure of the engine to operate.

Fuel Problems

Many times fuel system troubles are
caused by a plugged fuel filter, a defective
fuel pump, or by a leak in the line from the
fuel tank to the fuel pump. Aged fuel left
in the carburetor and the formation of var-
nish could cause the needle to stick in its
seat and prevent fuel flow into the bowl. A
defective choke may also cause problems.
WOULD YOU BELIEVE, a majority of start-
ing troubles, which are traced to the fuel
system, are the result of an empty fuel tank
or aged fuel,

Fuel will begin to sour in three to four
months and will cause engine starting prob-
lems. Therefore, leaving the motor sitting
idle with fuel in the carburetor, lines, or
tank, during the off-season, usually results
in very serious problems. A fuel additive
such as Sta-Bil or OMC 2+4 Fuel Condition-
er may be used to prevent gum from form
ing during storage or prolonged idle perio

For many years there has been th
spread belief that simply disconne
fuel line at the engine or at the t
then running the engine until it

=]
<

proper procedure before storj ‘ne
for any length of time. Rj N
First, it is NOT p .emove all

2.ing the en-
‘dorable fuel is
it , other passag-
ag o the carburetor.
d method of removing
ALL fuel, is to t¥Ke the time to remove the
carburetor and drain the fuel. On all en-
gines using high-speed orifice carburetors,
the high-speed orifice plug can be removed
to drain fuel from the carburetor.

fuel in the carburet
gine until it st
trapped in the
es, and in the
The ONLY gua

CONNECTOR

Female fuel line connector ready to be mated with
the male portion of the connector.

¥ roper procedure involves:
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‘ O-ring visible. The O-rings
‘llfe and MUST be replaced at
s@cplained in the text.

Fuel connec

if the engine is operated with
ply disconnect at the "quick-
2" until it stops, the fuel and oil
inside the engine is removed, leav-
‘ercings, pistons, rings, and other parts
< Jt any protective lubricant.
disconnect-
i 2 the fuel line at the tank; operating the
engine until it begins to run ROUGH; then
stopping the engine, which will leave some
fuel/oil mixture inside the engine; and final-
ly removing or draining the carburetor. By
disconnecting the fuel supply, all SMALL
passages are cleared of fuel, even though
some fuel is left in the carburetor. A light
oil should be put in the combustion chamber
as instructed in the Owner's Manual. On all

Fouled spark plug, possibly caused by operator's
habit of over-choking or a malfunction holding the
choke closed. Either of these conditions will deliver a
too-rich fuel mixture to the cylinder.
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engines using high-speed orifice carburetors,
the high-speed orifice plug can be removed
to drain fuel from the carburetor.

Choke Problems

When the engine is hot, the fuel system
can cause starting problems. After a hot
engine is shut down, the temperature inside
the fuel bowl may rise to 200°F and cause
the fuel to actually boil. All carburetors
are vented to allow this pressure to escape
to the atmosphere, However, some of the
fuel may percolate over the high-speed noz-
zle.

If the choke should stick in the open
position, the engine will be hard to start. If
the choke should stick in the closed position,
the engine will flood making it VERY diffi-
cult to start.

In order for this raw fuel to vaporize
enough to burn, considerable air must be
added to lean out the mixture., Therefore,
the only remedy is to remove the spark
plugs; ground the leads; crank the engine
through about 10 revolutlons' clean the
plugs; install the plugs again; and start the
engine.

If the needle valve and seat assembly
leaking, an excessive amount of fuel
enter the intake manifold in the
manner: after the engine is shut
pressure left in the fuel line wil
past the leakmg needle valve

fuel will raise the level in t
cause fuel to overflow m
fold. “‘L

The choke plays a most important role during engine
start and in controlling the amount of air entering the
carburetor, under various load conditions.

TROUBLESHOOTING  4-5

A continuous overflow of fuel into the
intake manifold may be due to a sticking
inlet needle or to a defective float which
would cause an extra high level of fuel in
the bow! and overflow into the intake mani-
fold.

Procedures to troubleshoot the "primer
choke system" are given at the end of this
chaper.

FUEL PUMP TESTS

CAUTION: Gasoline will be flowing in the
engine area during this test. Therefore, guard
against fire by grounding the high-tension
wire to prevent it from sparking.

Testing System eeze Bulb

An adeq y method is to ground
each spar d. Disconnect the fuel
line at t d1sconnect" at the engine.
Place a b e container over the end of

the to catch the fuel discharged.

'mall screwdriver into the end of

& to open the check valve, and then

z¢ the primer bulb and observe if there
t'sfactory fuel flow from the line.

. there is no fuel discharged from the

2, the check valve in the squeeze bulb
may be defective, or there may be a break
or obstruction in the fuel line.

If there is a good fuel flow, remove the
fuel lines at the carburetors and connect the
"quick-disconnect" at the engine. Crank the
engine. If the fuel pump is operating prop-
erly, a healthy stream of fuel should pulse
out of the line.

Continue cranking the engine and catch-
ing the fuel for about 15 pulses to determine
if the amount of fuel decreases with each
pulse or maintains a constant amount. A
decrease in the discharge indicates a re-
striction in the line. If the fuel line is
plugged, the fuel stream may stop. If there
is fuel in the fuel tank but no fuel flows out

CONNECTOR

Insert a small screwdriver into the end of the fuel
line to open the check valve, as described in the text.
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5-6 IGNITION

Spark Plugs

3- Check the plug wires to be sure they
are properly connected. Check the entire
length of the wire/s from the plug/s to the
coils. If the wire is to be removed from the
spark plug, ALWAYS use a pulling and twist-
ing motion as a precaution against damaging
the connection.

4- Attempt tc remove the spark plug/s
by hand. This is a rough test to determine if
the plug is tightened properly. You should
not be able to remove the plug without using
the proper socket size tool. Remove the
spark plug/s and keep them in order. Ex-
amine each plug and evaluate its condition
as described in Section 5-2.

If the spark plugs have been removed and
the problem cannot be determined, but the
plug appears to be in satisfactory condition,
electrodes, etc., then replace the plugs in
the spark plug openings.

A conclusive spark plug test should al-
ways be performed with the spark plugs
installed. A plug may indicate satisfactory
spark when it is removed and tested, but
under a compression condition may fail. An
example would be the possibility of a person
being able to jump a given distance on the
ground, but if a strong wind is blowing
distance may be reduced by half. ) .
is true with the spark plug.
compression in the cylinder, the sz

%
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e spark plug under
it in the engine and
tighten it proper torque value. A-
nother re O testing for spark with the
plugs i@ata /is to duplicate actual operat-
in #ns regarding flywheel speed. If

t el is rotated with the pull cord
‘ e plugs removed, the flywheel will

Therefore,
compression,

“hwch faster because of the no-com-
=" .n condition in the cylinder, giving the

»
viﬁ SE indication of satisfactory spark.

A spark tester capable of testing for
spark while cranking and also while the
engine is operating, can be purchased from
your local marine dealer or automotive
parts house. An inexpensive tester will give
the same information as a more costly unit.

SPARK |
TESTERE
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TYPE 1 CAPACITCR DPISCHARGE (CD)
FLYWHEEL MAGNETC
65 HP — 1972 AND 1973
70 EP — 1974 THRU 1978
75 HP — 1974 THRU 1978
85 HP — 1973 THRU 1977
115 HP — 1973 THRU 1977
140 HP — 1977

150 HP — 1978

175 HP — 1977 AND 1978
200 HP — 1976 THRU 1978
235 HP — 1978

DESCRIPTICN

READ AND BELIEVE. A battery install-
ed to crank the engine DOES NOT mear the
engine is equipped with a battery-type ieni-
tion system. A magneto system uses the
battery only to crank the engine. Cnce the
engine is running, the battery hes absolutely
ne affect or engine operation. Therefcre, if
the battery is low and fails to crank the
engine properly for starting, the engine may
be cranked manually, started, and operated.
tIncer these cornditions, the key switch must
be turped tc the ON positien or the engin

wifl not start bv hand cranking. “

A megrete svstem is a self-c
et

upit.  The unit dees not recuire as!
from an cutsicde scurce for starti
tinved operaticr, Therefere,
mertioped, if the batterv is ¢
mayv be crenked manuzily
sterted.

The cepaciter dis
ienition svster copais
ring gear assem
assermbtly insta

.Fne

ersire

Ny marpete
e fivvkeel and
,€ and senscr
W 1.e flyvheel; 2
Fower Feck ipst >r. the starboard sice
cf the rowerheacerd three ienition ceils
mounted et the rear ©f the pewerkead on 2-
cvlincder engines. Cn VE engines, the power-
pack is instzlled at the rear of the engire
with four ceils; te on the rert side and twe
on: the starboard sicde. Cn the VE engines, a
rpowerpack is installed port and starbeard,
with three coils pert and starbeard, An
elterrater steter and cherge ceoils asserrbly
s instelled directly under the flvvheel. The
sparle plues rright ke censicered a part of
the ignition systemn,

Ferair of these cemporerts is nct pos-
sible.  Therefere, if treubleshocting indi-
cates 2 part unfit for further service, the
entire asserbly must be remeved and re-

) CRARGE MAGNET

5-7

placed in order to restore the outboard to
satisfactory performance. As an example
the ccil and coil wire leading to the spark
plust is one assembly. If the coil or wire is
found to ke faulty the coil and wire must be
replaced as an assembly.

Pefore performing meaintenance work on
the system, it would be well to take time to
resc and understanc the introduction infor-
maticn presented in Section 5-1 thru 5-4, at
the beginnirg of this chapter, the Descrip-
tion at the start of this section, and the
Thecry of Cperation in the following para-
rraphs.

THEORY OF CPE CON

o

‘erates approximatelv
Wis fed tc the spark plugs
a peint set or an outside

K/
1 Aem‘ how hish veoltage current
’c and reaches a sperk plug, imag-
vwheel turning vervy slowlv. £s the
e' rotates, fivwheel masenets induce
r. ir the alterrater statoer and alsc

This sys
30,000 volts
witheout t
veltage s

CHARGE COIL

T
- ‘ ;
JO ) STORAGE CAPACITOR ‘

p
(o srame ON

DJL
il

=20} 12
[

KEY e L)

ELECTRONIC SWITCHES
(SILICON CONTROLLED RECTIFIERS)

Functional diagram of a typical Type I capacitor
discharge (CD) flywheel magneto ignition system.
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