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5- Check the carburetor adjustments
and the need for an overhaul. See Chap-
ter 4.

6~ Check the fuel pump for adequate
performance and delivery. See Chapter
4.,

7- Make a general inspection of the igni-
tion system. See Chapter 5.

8- Test the starter motor and the sole-
noid. See Chapter 6.

9- Check the internal wiring.

10- Check the synchronization. See
Chapter 5.

2-3 COMPRESSION CHECK

A compression check is extremely im-
portant, because an engine with low or un-
even compression between cylinders CAN-
NOT be tuned to operate satisfactorily.
Therefore, it is essential that any compres-
sion problem be corrected before proceeding
with the tune-up procedure. See Chapter 3.

If the powerhead shows any indication of
overheating, such as discolored or scorched
paint, especially in the area of the top (No.
1) cylinder, inspect the cylinders visually,
thru the transier ports for possible scori
A more thorough inspection can be
the head is removed. It is possib
cylinder with satisfactory compressi
scored slightly.  Also, check
pump. The overheating condi
caused by a faulty water pufaD

Removing the spark plugs for inspection. Worn
plugs are one of the major contributing factors to poor
engine performance.

An overheating condition may also be
caused by running the engine out of the
water. For unknown reasons, many opera-
tors have formed a bad habit of running a
small engine without the lower unit being
submerged. Such a practice will result in an
overheated condition in a matter of seconds.
It is interesting to note, the same operator
would never operate or allow anyone else to
run a large horsepower engine without water
circulating through the lower unit for cool-
ing. Bear-in-mind, the laws governing oper-
ation and damage to a large unit ALL apply
equally as well to the small engine.

Checking Compressj
Remove the lug wires. ALWAYS
grasp the mold d pull it loose with a

twisting mo
connectio
keep the

revent damage to the

ve the spark plugs and

ER by cylinder for evalua-
und the spark plug leads to
,"to render the ignition system

e't a compression gauge into the
Crank the

i© with the starter, or pull on the
st .rter cord, thru at least 4 complete
strokes with the throttle at the wide-open
position, or until the highest possible read-
ing is observed on the gauge. Record the
reading. Repeat the test and record the
compression for each cylinder. A variation

COMPRESS ION

A compression check should be taken in each cylin-
der before spending time and money on tune-up work.
Without adequate compression, efforts in other areas to
regain engine performance will be wasted.
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3-2 POWERHEAD

First, it creates turbulence when the
incoming charge of fuel enters the combus-
tion chamber. This turbulence results in
more complete burning of the fuel than if
the piston top were flat. The second effect
of the deflector-type piston crown is to
force the exhaust gases from the cylinder
more rapidly.

This system of intake and exhaust is in
marked contrast to individual valve arrange-
ment employed on four-cycle engines.

Lubrication

A two-cycle engine is lubricated by mix-
ing oil with the fuel. Therefore, various
parts are lubricated as the fuel mixture
passes through the crankcase and the cylin-
der. Four-cycle engines have a crankcase
containing oil. This oil is pumped through a
circulating system and returned to the
crankcase to begin the routing again.

Power Stroke
The combustion cycle of a two-cycle
engine has four distinct phases.

1- Intake

2~ Compression
3- Power

4~ Exhaust

Three phases of the cycle are
plished with each stroke of the pist
the fourth phase, the power str

INDUCED
LOW AIR
PRESSURE

ATMOSPHERIC AIR PRESSURE

Air flow principle for a modern carburetor.
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with each revolution of the crankshaft.
Compare this system with a four-cycle en-
gine. A stroke of the piston is required to
accomplish each phase of the cycle and the
power stroke occurs on every other revolu-
tion of the crankshaft. Stated another way,
two revolutions of the four-cycle engine
crankshaft are required to complete one full
cycle, the four phases.

Physical Laws
The two-cycle engine is able te function
because of two very simple physical laws.
One: Gases will flow from an area of
high pressure to an area of lower pressure.
A tire blowout is example of this princi-
ple. The high-pr air escapes rapidly if
the tube i 15 pun

Two: ‘omoressed into a smal-
ler area, t e increases, and if a gas
expands rger area, the pressure is
decrease

Iwo laws are kept in mind, the
'of the two-cycle engine will be
é Jderstood.

U‘ Operatxon
' eginning with the piston approaching
dead center on the compression stroke:

t
} The intake and exhaust ports are closed by
the piston; the reed valve is open; the spark

plug fires; the compressed fuel-air mixture

Adding OMC approved oil into the fuel tank.
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is ignited; and the power stroke begins. The
reed valve was open because as the piston
movedupward, the crankcase volume increased,
which reduced the crankcase pressure to less
than the outside atmosphere.

As the piston moves downward on the

power stroke, the combustion chamber is filled
with burning gases. As the exhaust port is
uncovered, the gases, which are under great
pressure, escape rapidly through the exhaust
ports. The piston continues its downward
movement. Pressure within the crankcase
increases, closing the reed valves against their
seats.
The crankcase then becomes a sealed chamber.
The-fuel mixture is compressed ready for
delivery the combustion chamber. As the piston
continues to move downward the intake port is
uncovered. Fresh fuel rushes through the
intake port into the combustion chamber strik-
ing the top of the piston where it is deflected
along the cylinder wall. The valve remains
closed until the piston moves upward again.

When the piston begins to move upward on
the compression stroke, the reed valve opens
because the crankcase volume has been
increased, reducing crankcase pressure to less
than the outside atmosphere. The intake an
exhaust ports are closed and the fresh
charge is compressed inside the co
chamber.

DEFLECTOR

P1STON '

&,
j |
1

EXHAUST
PORT

REED
REED VALVE OPEN
\1’—{/ CLOSED \%
INTAKE
N INTAKE
PORT CRANKCASE
INTAKE COMPRESS ION

Pressure in the crankcase decreases as the
piston moves upward and a fresh charge of air
flows through the carburetor picking up fuel.
As the piston approaches top dead center, the
spark plug ignites the air-fuel mixture, the
power stroke begins and one complete cycle is
completed.

Cross Fuel Flow Principle

OMC pistons are a deflector dome type.
The design is necessary to deflect the fuel
charge up and around the combustion chamber.
The fresh fuel mixture enters the combustion
chamber through the intake ports and flows
across the top of the piston. The piston design
contributes to clearing the combustion chamber,
because the inco fuel pushes the burned

gases out the ex “rts.

Loop S 4‘
Som eads have what is commonly
kno s Ap scavenging system. The piston

Wiatively flat on top with just a small
of crown. Pressurized fuel in the

" k2 ¢ is forced up through the skirt of the

r and out through irregular shaped open-

9  -utin the skirt. After the fuel is forced out
{  piston skirt openings it is transferred up-
ward through long deep grooves molded in the
cylinder walls. The fuel then enters the com-

FUEL VAPOR

EXH
BYPASS AUST

CONNECTING
ROD

IGNITION POWER STROKE

EXHAUST

Complete piston cycle of a two-cycle engine, depicting intake, power, and exhaust.
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46 FUEL

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
plug/s; ground the leads; crank the engine
through about 10 revolutions; clean the
plugs; install the plugs again; and start the
engine.

If the needle valve and seat assembly is
leaking, an excessive amount of fuel may
enter the intake manifold in the following
manner: After the engine is shut down, the
pressure left in the fuel line will force fuel
past the leaking needle valve. This extra
fuel will raise the level in the fuel bowl and
cause fuel to overflow into the intake mani-
fold.

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 bowl and overflow into the intake manj
fold.

FUEL PUMP TESTS

CAUTION: Gasoline will be ‘ne
engine area during this test. - ,uard
against fire by grounding *.e .ion

wire to prevent it from s

The choke plays ¢ most important role during engine
start and in controlling the amount of air entering the
carburetor, under various load conditions.
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spark plug wires during fuel tests to
entc spark from igniting fuel or fuel
icise care when working on the fuel system.

System with Squeeze Bulb
p adequate safety method, is to ground
P’ spark plug lead. Disconnect the fuel
at the carburetor. Place a suitable
Jntainer over the end of the fuel line to
catch the fuel discharged. Insert a small
screwdriver into the end of the line to open
the check valve, and then squeeze the prim-
er bulb and observe if there is satisfactory
fuel flow from the line.

The fuel line quick-disconnect fitting at the engine
N‘aarated in i)_rez:»aratlon to making a fuel flow test.

ATERIA
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If there is no fuel discharged from the
line, 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, then crank
the engine. If the fuel pump is operating
properly, 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
the fuel line while the engine is being crank-
ed, the problem may be in one of several
areas:

1- Plugged fuel line from the fuel pump
to the carburetor.

2- Defective O-ring in fuel line connec-
tor into the fuel tank.

3- Defective O-ring in fuel line connec-
tor into the engine.

4- Defective fuel pump.

5- The line from the fuel tank to th
fuel pump may be plugged; the line m
leaking air; or the squeeze bulb
defective.

6- Defective fuel tank.

7- 1f the engine does not 'en
though there is adequate fuel e
fuel line, the fuel inlet ne .n che
seat may be gummed to prevent

adequate fuel flow.

Fuel line connection at the carburetor on a 9.5
horsepower engine.

w@‘

CHECK
VALVE

Fuel connector with the O-ring visible. These O-
rings have a relative sh ife and may be the source of
fuel problems. The . should be replaced on a
regular basis. ‘

FUEL LIN @J“

On m zinstallations, the fuel line is
provg quick-disconnect fittings at
t and at the engine. If there is

~» believe the problem is at the
disconnects, the hose ends can be re-
e as an assembly, or new O-rings may
astalled. A supply of new O-rings

‘%
)o

Parts in a squeeze bulb replacement kit include the
squeeze bulb, two check valves, and two tie straps to
secure the bulb in the line.
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35-10  IGNITION

not available, hold the plug wire about 1/4-
inch from the engine. Turn the flywheel
with a pull starter or electrical starter and
check for spark. A strong spark over a wide
gap must be observed when testing in this
manner, because under compression a strong
spark is necessary in order to ignite the air-
fuel mixture in the cylinder. This means it
is possible to think you have a strong spark,
when in reality the spark will be too weak
when the plug is installed. If there is no
spark, or if the spark is weak, the trouble is
most likely under the flywheel in the mag-
neto.

ONE MORE WORD: Each cylinder has
its own ignition system in a flywheel-type
ignition system. This means if a strong
spark is observed on any one cylinder and
not at another, only the weak system is at
fault. However, it is always a good icea to
check and service all systems while the
flywheel is removed.

Compression

A compression check is extremely im- ¢

portant, because an engine with low or un-
even compression between cylinders CA
NOT be tuned to operate satisfacto

Checking the rings and cylinder walls through the
opening on the exhaust side of the engine to be sure the
walls are not scored and the rings are not stuck in the
piston (fail to expand properly).
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Therefore, it is essential that any compres-
sion problem be corrected before proceeding
with the tune-up procedure. See Chapter 3.

If the powerhead shows any indication of
overheating, such as discolored or scorched
paint, especially in the area of the top (No.
1) cylinder, inspect the cylinders visually
thru the transfer ports for possible scoring.
A more thorough inspection can be made if
the head is removed. It is possible for a
cylinder with satisfactory compression to be
scored slightly., Also, check the water
pump. The overheating condition may be
caused by a faulty water pump.

An overheating condition may also be
he engine out of the
’reasons, many opera-

ad habit of running a
'L‘mt the lower unit being

water. For u
tors have fol
small engi

submerg a practice will result in a
overhea @l g™Cition in a matter of seconds.
It isgamte ng to note, the same operator

WO afer operate or allow anyone else to
se horsepower engine without water
" “ing through the lower unit for cool-
‘. T ear-in-mind, the laws governing oper-
* . and damage to a large unit ALL apply

¢ .ally as well to the small engine.

o

The preferred method of checking the cylinder walls

and rings is to pull the heced and make an inspection.
This method will also reveal the piston condition in
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Checking Compression
4- Remove the spark plug wires.
ALWAYS grasp the molded cap and pull it
loose with a twisting motion to prevent
damage to the connection. Remove the
spark plugs and keep them in ORDER by
cylinder for evaluation later. Ground the
spark plug leads to the engine to render the
ignition system inoperative while
performing the compression check.

Insert a compression gauge into the
No. 1, top, spark plug opening. Crank the
engine with the starter, or pull on the
starter cord, through at least 4 complete
piston strokes with the throttle at the wide-
open position, or until the highest possible
reading is observed on the gauge. Record
the reading.

Repeat the test and record the compres-
sion for each cylinder. A variation between
cylinders is far more important than the
actual readings. A variation of more than 5
psi between cylinders indicates the lower
compression cylinder may be defective. The
problem may be worn, broken, or sticking
piston rings, scored pistons or worn cylin-
ders. These problems may only be deter-
mined after the head has been removed.
Removing the head on an outboard engi
not that big a deal, and may sav
hours of frustration and the
purchasing unnecessary parts to

faulty condition.
E
% A

Condenser
In simple terms, a ¢
of two sheets of tin 4

_omposed
un foil laid

COMPRESS ION
GAUGE
A
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ALTERNATE LAYERS OF
INSULATION -- WAXED PAPER

ALTERNATE LAYERS OF FOIL
TIN OR ALUMINUM

FOIL

INSULATION

Rough sketch to illustrate how the waxed paper,
aluminum foil, and insulation are rolled in a typical
condenser.

one on top of the other, but separated by a
sheet of insulating material such as waxed
paper, etc. The ts ‘are rolled into a
cylinder to conse fe and then inserted
into a metal ‘ protection and to
permit easy a -

The p the condenser is to ab-
sorb or stde #n® secondary current built up
in thaferi l winding at the instant the

hts are separated. By absorbing

this current, the condenser pre-

xressive arcing and the useful life of

e .ker points is extended. The conden-

)9 so gives added force to the charge

’r Jced in the secondary winding as the
condenser discharges.

Modern condensers seldom cause prob-
lems, therefore, it is not necessary to install
a new one each time the points are replac-
ed. However, if the points show evidence of
arcing, the condenser may be at fault and
should be replaced. A faulty condenser may
not be detected without the use of special
test equipment. The modest cost of a new
condenser justifies its purchase and installa-
tion to eliminate this item as a source of
trouble.

Proper hookup to test a condenser.
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