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© 
%- The primer squeeze bulb can be re

placed in a short t ime. A squeeze bulb 
assembly, complete with the check valves 
installed, may be obtained from the local 
OMC dealer. 

An arrow is clearly visible on the 
squeeze bulb to indicate the direction of 
fuel flow. The sqeeze bulb MUST be instal
led correctly in the line because the check 
valves in each end of the bulb will allow fuel 
to flow in ONLY one direction. Therefore, 
if the squeeze bulb should be installed back
wards (in a moment of haste to get the job 
done), fuel will not reach the carburetor. 

5- To replace the bulb, first unsnap the 
clamps on the hose at each end of the bulb. 
Next, pull the hose out of the check valves 
a t each end of the bulb. New clamps are 
included with a new squeeze bulb. If the 
fuel line has been exposed to considerable 
sunlight, it may have become hardened, 
causing difficulty in working it over the 
check valve. To remedy this situation, 
simply immerse the ends of the hose in 
boiling water for a few minutes to soften 
the rubber and the hose will then slip onto 
the check valve without further problems. 
After the lines on both sides have been 
installed, snap the clamps in place to secure 
the line. Check a second time to be sure 
the arrow is pointing in the fuel flow direc
tion, TOWARDS the engine. 

CONNECTOR 

CHECK' 
VALVE © 

6- Use two ice picks or similar tool, and 
push down the check valve of the connector 
and work the O-ring out of the hole. 

7- Apply just a drop of oil into the hole 
of the connector. Apply a thin coating of 
oil to the surface of the O-ring. Pinch the 
O-ring together and work it into the hole 
while simultaneously using a punch to de
press the check valve inside the connector. 

SQUEEZE 
BULB 

© l/f"' 

C-RiNG 

CHECK 
VALVE © 
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4-13 ELECTRIC PRIMER CHOKE SYSTEM 

The electric primer system consists of a 
solenoid valve, distribution lines, and injec
tion nozzles. The nozzles are tapped into 
the bypass covers. During engine cranking 
when the choke system is operating, fuel is 
injected through metered holes in the noz
zles directly into the cylinders, instead of 
being routed in the usual manner through 
the crankcase. 

During engine operation, from the fuel 
tank, the fuel passes through the fuel line, 
to the fuel pump, and into the carburetor. 
From the carburetor the fuel and air mix
ture passes through the crankcase and into 
the cylinder. 

The primer system injects fuel directly 
into the cylinder. The system is controlled 
by the "push-in" type key switch. As the 
key is pushed in, the solenoid is activated, 
moving a small plunger which acts as a 
pump, injecting fuel through the nozzles 
directly into the cylinder to assist power-
head startup. 

If the battery is dead and the choking 
effect is desired, a lever on the solenoid 
may be moved to the MANUAL position 
opening the seat in the valve. When the 
squeeze bulb is activated, fuel will pass 
through the nozzles directly into the cylin
ders. The lever is then returned to the 
RUN position during actual cranking of the 
powerhead. 

WORD OF CAUTION 
If the fuel tank has been exposed to 

direct sunlight, pressure may have develop
ed inside the tank. Therefore, when the 
solenoid lever is moved to the MANUAL 
position, an excessive amount of fuel may 
be forced into the cylinders. As a safety 
precaution, under possible fuel tank pressure 
conditions, the fuel tank cap should be open
ed slightly to allow the pressure to escape 
before attempting to start the engine. 

SOLENOID TESTING 
Connect an ohmmeter to the solenoid 

between the blue/white stripe lead and the 
black (ground) wire. Observe the reading. 
The ohmmeter should indicate 5.5 + 1.5 
ohms. If the reading is not within the 
prescribed range, the solenoid is defective 
and must be replaced. 

1. Cover 5. Plunger 
2. Gasket 6. Spring 
.'i. Seal 7. Solenoid body 
4. Filler 8. Plunger valve 

Exploded drawing of a primer solenoid valve. 

The accompanying illustration will be 
helpful in ordering and replacing parts of 
the primer choke system. 

The fuel hoses should be checked to 
ensure they remain flexible and are clear to 
permit an adequate fuel supply to pass 
through. Pay particular attention to any 
evidence of a crack in a fuel line which may 
permit fuel to escape and cause a very 
hazardous condition. 

OMC tool No. 326623, is available to 
clean the metered holes in the nozzles. 

4-1* MANUAL PRIMER SYSTEM 

Description of Operation 
During powerhead operation: from the 

fuel tank, the fuel passes through the fuel 
line, to the fuel pump, and into the carbure
tor where it is mixed with ambient air. 
From the carburetor, the fuel/air mixture 
passes through the crankcase and into the 
cylinder. 

The manual primer system injects fuel 
directly into the cylinder. The system is 
activated by the "push-in" type choke lever. 
As the lever is pushed in, a small plunger 
moves inside the cylinder and acts as a 
pump, injecting fuel through the nozzles 
directly into the cylinder to assist power-
head startup. 

TROUBLESHOOTING 
If the manual primer system is suspected 

of not functioning correctly, remove the 
fuel line from the primer at the carburetor 
fitting. 

Place the end of the fuel line just re 
moved into a suitable container. Squeeze 
the fuel tank primer bulb to fill the car
buretor bowl with fuel. 
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OUTLET 
CHOKE FITTING 
HOUSING 

PLUNGER 
SHAFT 

ASSEMBLY CHOKE 
LEVER 
HOLE 

O-RING 
LARGE 
WASHER p L U N G E R 

\ SHAFT 

__ INLET /T~ LARGE NUT 
FITTING RETAINING/ (TEMPORARILY 

C L , P INSTALLED) 
The primer choke valve removed from the power-

head. The large nut is temporarily installed onto the 
threads of the end cap for safe keeping. 

Operate the primer choke lever twice. 
If fuel squirts from the disconnected fuel 
line into the container, the manual primer 
system is functioning correctly. If not, a 
kinked or restricted fuel line may be the 
problem. 

The most probable cause of a malfunc
tioning primer system is internal leakage 
past the O-rings. Therefore if the primer 
itself is still suspected, procede to the fol
lowing paragraph to service the primer sys
tem. 

SERVICING MANUAL PRIMER 

Removal 
Disconnect and plug the inlet and outlet 

fuel lines to prevent loss of fuel and con
tamination. Remove the choke lever from 
the plunger. Back off the large nut securing 
the choke assembly to the lower cowling and 
lift the assembly free of the powerhead. 

Pry the retaining clip from the choke 
body housing. Pull out the end cap, plunger, 
and spool valve assembly. Slide the end cap 
from the plunger. Remove and discard the 
O-ring around the end cap. 

SPECIAL WORDS 
Observe the three small O-rings, two on 

the spool valve and one around the plunger 
shaft. These three O-rings are made from a 
special material and MUST be replaced with 
a genuine OMC replacement part. Matching 
O-rings will NOT work! 

Remove and discard the three O-rings. 

SPOOL 
VALVE 

O-RING 

Plunger shaft assembly removed from the choke 
housing with major parts identified. 

Remove the large washer and spring 
from the plunger shaft. 

Cleaning and Inspecting 
Inspect the grooves of the spool valve 

and the shaft of the plunger for any scratch
es or burrs. Polish away any imperfections 
using crocus cloth. If a smooth finish can
not be obtained without removing excessive 
material, replace the spool valve and plung
er assembly. 

Inspect the condition of the plunger 
spring, replace as required. 

Two one-way valves, one at each fuel 
fitting, can be tested by blowing through 
them in turn. Each valve is functioning 
correctly if it allows air to pass one direc
tion, but not in the other direction. If a 
valve allows air to be drawn both in and out, 
the valve is defective. Individual valves are 
not servicable. The primer body must be 
replaced. 

Assembling 
Install the two new O-rings around the 

spool valve. Slide the spring, followed by 
the large washer and the third O-ring, over 
the plunger. Install a new O-ring over the 
end cap and place the end cap over the 
plunger end. Insert the assembly into the 
primer housing and install the retaining clip 
to secure everything together. 

Slide the assembled primer into the 
opening in the lower cowling and thread the 
large nut over the protruding threads. 
Tighten the nut securely. 

Install the fuel lines to the appropriate 
fittings and snap the choke lever into the 
vertical hole in the plunger. 

© 2006 PDF Manual Master 



VRO SYSTEM 4-57 

4-15 OIL INJECTION SYSTEMS 

INTRODUCTION 
The purpose of an oil injection system is 

to mix oil with the fuel in the proper ratio 
a t all powerhead speeds to ensure adequate 
lubrication. The system replaces the age-
old method of manually adding a quantity of 
oil to the fuel tank. 

Since 1985, all 40hp, and some 25hp and 
30hp units have been equipped with a Vari
able Ratio Oil System, commonly referred 
to as simply VRO. 

Since 1986, all non-electric start 25hp 
and 30hp units and all 9.9hp and 15hp units 
have been equipped with an oil injection 
system known as AutoBlend. In 1987 the 
name was changed to AccuMix. This Accu
Mix system is available as an optional a c 
cessory on all smaller models down to the 
4hp. 

ACCUMIX (AUTOBLEND) 
DESCRIPTION 

The AccuMix (AutoBlend) system is loca
ted entirely inside the portable fuel tank. A 
1-1/2 quart reservoir cannister contains 
enough oil for almost five tank fulls of fuel. 
An oil metering pump is located a t the base 
of the cannister. This oil pump is activated 
by pulses from the fuel pump installed on 
the powerhead. The oil metering pump 
automatically blends fuel from the fuel 
pickup in the portable tank with oil in the 
reservoir cannister. The oil/fuel mixture 
passes through a built-in filter also located 
inside the cannister. 

A low-oil warning indicator activates a 
warning horn when the level of oil falls 
below one pint. If the operator sustains 
powerhead operation after the warning horn 
sounds, the fuel supply is automatically cut 
off to shutdown the powerhead. The power-
head cannot be restarted until oil has been 
added to the cannister. 

Procedures to service the AccuMix 
(AutoBlend) oil injection system begin Page 
4-62. 

VARIABLE RATIO OIL SYSTEM 
DESCRIPTION 

The VRO system consists of an oil reser
voir (tank), a VRO oil line primer, a pump to 
move the oil from the tank to the power-
head, a warning horn, a spark ar res tor in the 
pulse hose to the VRO pump, an oil inlet 
filter, a vacuum switch in the fuel line and 

the necessary hoses and fittings to connect 
the various items for efficient operation. 
All connections in the system MUST be 
airtight to prevent serious damage to the 
powerhead. 

As the name implies, the VRO pump 
moves oil from the oil reservoir to the 
powerhead. However, it is a dual pump and 
also pumps fuel. Pumping action of the 
pump stops automatically if fuel is not 
available at the pump for any reason. This 
automatic pump shutdown feature prevents 
the carburetors from filling with oil. 

The warning horn, located in the control 
box serves two functions. 

First, as a low oil level warning; The 
horn will sound for 1/2 second every 20 
seconds if the oil tank level reaches 1/4 of 
the tank's capacity. The low oil warning 
circuit consists of a sending unit in the oil 
reservoir, a ground wire to the engine, and a 
wire to the warning horn through the key 
switch. 

Secondly, the warning horn will sound for 
1/2 second every 1/2 second to produce a 
very urgent warning signal. To continue 
powerhead operation after the no oil warn
ing horn sounds would almost certainly in
vite serious damage to internal moving parts 
and powerhead seizure! 

The spark arrestor on all models is in
stalled in the pulse hose to the VRO pump. 
This flame arrestor prevents a backfire 
flame from entering the VRO pump. A 
clamp positioned on the hose prevents the 
spark arrestor from migrating up the hose to 
the pump. 

VRO 
PUMP 

*** 'fir-
t,./??M<tiT.v.'.* ;;■• 

NIPPLE 

\ M 
Variable Ratio Oil (VRO) system installed on a late 

model powerhead. 
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GOOD WORDS 
Anytime the pulse hose is disconnected 

at the powerhead, TAKE CARE to be sure 
the spark arrestor remains in the hose. The 
spark arrestor MUST be properly positioned 
in the pulse hose to prevent serious and 
permanent damage to the VRO pump. 

The oil inlet filter, located in the VRO 
reservoir oil pickup line, prevents any dirt 
or foreign material from entering the pump. 
If the filter should need cleaning, the hose 
assembly should be removed and reverse 
flushed using clean solvent. DO NOT a t 
tempt to remove the filter because the 
filter and hose are serviced and replaced as 
an assembly. 

NEW POWERHEAD BREAK-IN PROCEDURE 
A complete new outboard unit, a new 

powerhead, or a rebuilt powerhead, must 
have oil mixed in the fuel tank IN ADDI
TION to the VRO system. The mixture 
should be 50:1 (1 pint oil to 6 gallons of fuel) 
and the unit MUST be operated with this 
mixture during the first 10 hours of service. 

CRITICAL WORDS 
To be convinced the VRO system is 

working properly, the operator should ob
serve a drop in the oil supply in the VRO oil 
reservoir during the 10-hour break-in period. 

At the end of the 10 hour period, the 
powerhead mounted fuel filter should be 
inspected. Remove any dirt or foreign mat
ter collected in the filter. 

TROUBLESHOOTING VRO SYSTEM 

This short section list a few of the 
probable problems that might occur in the 
system with suggested corrective action. 

The next section — SERVICING outlines 
in detail how the tests and service work is 
to be performed. 

Warning Horn Sounds 

a- Oil level in the oil reservoir is below 
1/4 full. Add oil to the reservoir. 

b - Disc on the pickup unit may not be 
positioned properly. Remove the pickup 
unit from the reservoir and correct as re
quired. 

SERVICING VRO SYSTEM 

Servicing consists of making simple tests 
and checks. A vacuum gauge, pressure 
gauge, a "T" fitting, a short section of clear 
plastic hose, a source of low-pressure com
pressed air, and a couple of normal shop 
tools are all that is required to service the 
VRO system. 

Check Fuel and Oil Circuits 
1- Verify there is more than 1/4 tank of 

oil in the reservoir. Disconnect the oil inlet 
hose from the VRO pump. Be prepared to 
catch oil as it is ejected from the end of the 
hose. Squeeze the bulb and verify oil is 
ejected from the open end of the hose. The 
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presence of oil verifies a clear line from the 
tank to this point. If no oil is ejected, clean 
the line from the tank and repeat the test. 

2- Disconnect the mixed fuel outlet hose 
from the VRO pump. 

3- Insert a "T" fitting into the end of the 
hose. Insert a drop of oil into each end of a 
short section of clear plastic hose. Connect 
one end of the clear piece of plastic hose to 
one arm of the "T" and the other end of the 
hose to the VRO pump. Connect a 0-15 psi 
pressure gauge to the leg of the "T". Secure 
the connections with tie straps or hose 
clamps. Mount the engine in an adequate 
size test tank or move the boat to a body of 
water. 

NEVER operate the engine using a flush 
attachment for this test. If the engine is 
operated above idle speed with no load on 
the propeller, the engine could RUNAWAY 
resulting in serious damage or destruction of 
the unit. 

CAUTION: Water must circulate through 
the lower unit to the engine any time the en
gine is run to prevent damage to the water 
pump in the lower unit. Just five seconds 
without water will damage the water pump. 

Start the engine and shift the unit into 
gear. Advance the throttle to the near wide 
open position. Check the pressure gauge. 
The gauge should indicate 34 kPa (5 psi) to 
103 kPa (15 psi) pressure at near full throt
tle. Each time the pump pulses a small 
squirt of oil, in addition to the fuel passing 
through, should be observed in the clear 
plastic hose discharging from the pump. 

Also, the fuel pressure will drop approx
imately 6.8 kPa (1 psi) to 13.7 kPa (2 psi) 
and a "click" sound may be heard each time 
the pump pulses and discharges oil. 

Results 
Fuel pressure satisfactory and oil is ob

served discharging from the pump through 
the clear plastic hose: Fuel and oil systems 
are verified satisfactory. 

No fuel pressure: Check quantity of fuel 
in the tank to be sure fuel level reaches the 
pickup. Add fuel if required. Check fuel 
line to be sure it is not pinched or kinked 
restricting fuel flow. Check engine pulse 
hose to be sure it is not pinched, leaking or 
disconnected. If all above conditions are 
satisfactory, the VRO pump is defective and 
MUST be replaced as a unit. 

Low fuel pressure: Check for restricted 
fuel filter at the engine. Check the engine 
pulse hose to be sure it is not pinched, 
kinked, leaking, or restricting fuel flow. 
Squeeze the fuel primer bulb a few times to 
force a possible fuel vapor-lock out of the 
system. 

Warning Horn Check 
*- Slide the "boot" down the wire to 

clear the knife disconnect between the tem
perature switch and the horn lead. This is 
not an easy task, but with a pair of needle 
nose pliers and some patience, it can be 
done. After the "boot" is clear, disconnect 

© 2006 PDF Manual Master 



4-60 FUEL 

the fitting. Turn the key switch to the ON 
position. Now, make contact with the lead 
onto a "clean" place on the powerhead. The 
horn should sound. If the horn does not 
sound, there is a problem between the knife 
disconnect and the remote control box. 

Clean Vacuum Pulse Hose 
5- Remove the vacuum pulse hose. The 

hose may be cleaned by back-flushing with 

clean solvent. TAKE CARE to ensure the 
spark arrestor installed in the hose stays in 
the hose. A clamp is positioned on the hose 
to prevent the spark arrestor from migrat
ing up the hose to the pump. If the hose is 
damaged and requires replacement, the hose 
and flame arrestor are purchased as an 
assembly. The flame arrestor cannot be 
purchased separately. 

VRO Pump 
If troubleshooting and service work indi

cates the VRO pump to be defective, it 
must be replaced. The pump cannot be 
serviced or repaired. The pump is removed 
by first disconnecting the hoses and then 
removing the three mounting bolts. Lift the 
VRO pump free. 

Engine Mounted Fuel Filter 
6- If a fuel inlet filter is mounted at the 

engine, this filter can be separated and 
inspected without removing the hoses. The 
filter should be inspected at the end of the 
10-hour break-in period and at regular inter
vals as part of normal engine maintenance 
and service. 

GOOD WORDS 
Use ONLY OMC approved clamps on the 

connections on the inlet side of the VRO 

VRO 
PICKUP 

UNIT 

OIL 
RESERVOIR 
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pump. A screw type hose clamp will very 
likely pinch or break the hose causing a 
suction leak. A tie-wrap will not tighten 
down to the degree required to prevent a 
vacuum leak. 

Vacuum Hose Check 
This check will verify the system in good 

condition from the oil pickup to the end of 
the hose. 

7- Remove the VRO pickup unit from 
the oil reservoir by first removing the four 
mounting screws and then lifting the pickup 
straight up and out of the reservoir. In
spect the oil pickup filter, and clean it, if 
necessary. 

8- Purge the system of oil and any small 
particles of foreign matter by using low-
pressure compressed air through the VRO 
pickup end. 

9- Connect a vacuum gauge to the end 
of the hose. Insert the plug-type nipple that 
is shipped with the engine (snapped to the 
fuel hose at the engine) into the VRO pick
up. If the plug has been lost, one can be 
easily made out of suitable material . Se
cure the plug with a clamp. Pump the gauge 
until 17.7 cm (7") of mercury is indicated. 
The system should hold the vacuum reading. 

10- If the system fails to hold the requir
ed vacuum reading, check each connection 
by applying a small amount of oil at each 
fitting. The oil will MOMENTARILY stop 
the leak and the vacuum reading will stop 
dropping. Carefully inspect the hose for 
damage. 

GOOD WORDS 
OMC STRONGLY recommends that the 

hose from the primer bulb to the VRO pump 
be one continuous hose with no fittings 
between. Therefore, if the hose is damaged, 
the entire length should be replaced. Also, 

PICKUP 
TUBE 

COMPRESSED 
AIR NOZZLE 

4*' 

VRO SYSTEM 
VACUUM GAUGE 

if a dual engine installation is used, DO NOT 
"T" into the line from the primer bulb. Use 
a separate oil reservoir, with separate prim
er bulb and hose to the VRO pump on the 
second engine — a completely separate sys
tem for each engine. 

11- If the horn sounds indicating low oil 
or no oil, the contacts on the pickup may 
not be positioned properly. A disc rises 
slightly when oil is added into the reservoir 
and lowers slightly as the oil level drops. 
Check to be sure the contact surface on 
both sides of the disc is riding equally with 
the other side to prevent sounding the horn 
prematurely. If the disc fails to rise, the 
horn will sound continuously. Clean the 
float chamber in solvent and the disc should 
then rise clear of the contacts. 

OIL 
CAN 

...» 
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Fuel Line Vacuum Test 
12- Connect a "T" fitting and vacuum 

gauge to the outlet hose from the fuel tank, 
as shown. Check to be sure all fittings and 
connections are tight. 

NEVER operate the engine above idle 
speed using a flush attachment for this test. 

© 2006 PDF 

If the engine is operated above idle speed 
with no load on the propeller, the engine 
could RUNAWAY resulting in serious dam
age or destruction of the unit. 

CAUTION: Water must circulate through 
the lower unit to the engine any time the en
gine is run to prevent damage to the water 
pump in the lower unit. Just five seconds 
without water will damage the water pump. 

Start the powerhead and operate it at 
idle speed. Observe the vacuum gauge. The 
gauge should indicate no more than 17.7 cm 
(7") of mercury. 

ACCUMIX (AUTOBLEND) 
SYSTEM DESCRIPTION 

The AccuMix (AutoBlend) oil injection 
system is designed to provide a fuel/oil ratio 
of 100/1 regardless of powerhead rpm. 

The AccuMix (AutoBlend) system is loca
ted entirely inside the portable fuel tank. A 
1-1/2 quart reservoir cannister contains 
enough oil for almost five tankfulls of fuel. 
An oil metering pump is located at the base 
of the cannister. This oil pump is activated 
by pulses from the fuel pump installed on 
the powerhead. The oil metering pump 
automatically blends fuel from the fuel 
pickup in the portable tank with oil in the 
reservoir cannister. The oil/fuel mixture 
passes through a built-in filter also located 
inside the cannister. 

A low-oil warning indicator activates a 
warning horn when the level of oil falls 
below one pint. If the operator sustains 
powerhead operation after the warning horn 
sounds, the fuel supply is automatically cut 
off to shutdown the powerhead. 

A visual low oil level indicator is located 
on the reservoir cannister cover. This indi
cator is of the "glass eye" type, similar to 
those found on newer style automotive bat
teries. 

SPECIAL WORDS 
ON TROUBLESHOOTING 

Due to the inherent design of this oil 
injection system, very few individual parts 
can be repaired or replaced, if found to be 
defective. As an example: if the low oil 
level float is found to be defective, unfort
unately, the entire system must be replaced. 
Therefore, no "troubleshooting" procedures 
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are given, because no evaluating tests have 
been provided by the manufacturer. 

If any problem is encountered with the 
delivery of oil, follow the procedures out
lined in the following paragraphs. The in
structions deal mostly with cleaning out the 
system. If the problem persists, the only 
remedy is a new system. 

GENERAL MAINTENANCE 
Maintenace of this type oil injection 

system is limited to draining and flushing 
the oil reservoir cannister each season. To 
properly clean the cannister and the integral 
oil filter, it should be removed from the fuel 
tank and flushed with fresh gasoline or sol
vent. 

Procedures for reservoir cannister ser
vice will be found in the following para
graphs. 

When the reservoir cannister has been 
removed from the fuel tank, the fuel line 
pickup screen can also be serviced. 

Clean the vent screw and the area 
around the screw each time the fuel tank is 
filled. This vent screw MUST be FULLY 
OPEN to allow powerhead operation and to 
permit air to enter the tank and take the 
place of the consumed fuel. The vent screw 
and fuel tank cap cannot be serviced, other 
than cleaning. If defective for any reason, 
the assembly must be replaced as a unit. 

OIL RESERVOIR CANNISTER SERVICE 

Removal 
1- Disconnect the electrical harness and 

the fuel line connector from the top of the 
cannister. Remove the eight slotted head 
retaining screws, securing the cover and 
cannister to the fuel tank. Observe the 

SCREW CAP 

LOW OIL 
LEVEL 

INDICATOR 

TANK 
HANDLE 

FUEL JOINT 

A top view of the AccuMix oil injection system. 
Eight screws secure the handle and the cannister to the 
fuel tank. 

OIL 
CANNISTER 

FUEL 
TANK GASKET 

A cork gasket is used between the cannister flange 
and the fuel tank. Take care to align all holes when 
installing the cannister to avoid damage to this gasket. 
three additional washers under the tank 
handle bracket, when removing the handle. 
Lift out the cannister and cover together 
from the tank, taking care not to spill any 
oil remaining in the cannister. Remove and 
discard the gasket between the cannister 
flange and the tank. 

2- Ease the cover from the cannister. 
The fuel tube must be disengaged from the 
cavity in the cover. Remove and discard 
the O-ring between the cover and the can
nister. 

Good Words 
Do not attempt to disassemble the oil 

pump at the cannister base. No replacement 

COVER 

FUEL 
JOINT 

O-RING 

The fuel tube MUST index with the cavity directly 
under the fuel joint and the eight holes in the O-ring 
MUST align with the cannister and cover holes prior to 
installing the cannister back into the fuel tank. 
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parts are available. If defective the pump 
must be replaced as an assembly. 

CLEANING AND INSPECTING 
Drain any oil from the cannister. Obtain 

a container of solvent and "dunk" the oil 
filter a couple of times. Take care not to 
alter the low oil level indicator float. Use a 
shop towel moistened with solvent and wipe 
down the surfaces of the cover and the 
length of the low oil level indicator tube. 
Blow the cover assembly and filter dry with 
compressed air. 

Pour some solvent into the cannister to 
rinse any residue from the cannister walls. 
Make certain no debris obstructs the oil 
pump pickup or the low oil cutoff float 
mounted on the pump. 

Inspect and service the fuel line pickup 
screen, as necessary. 

Assembling 
1- Secure the fuel pickup line into the 

clip at the base of the cannister. Place a 
new gasket on the fuel tank surface and 
lower the cannister into the tank. Align the 
cannister flange holes with the gasket holes. 

2- Apply a light coat of OMC Triple-
Guard grease on both sides of the O-ring, 
and then position the ring onto the cannister 
flange. Align the holes in the O-ring with 
the flange holes. 

3- Lower the cover over the cannister 
and make sure the fuel tube indexes with 
the cavity on the underside of the cover. 

£- Position one washer at each of the 
three holes for the fuel tank handle bracket, 
and then hold the handle in place while 
these screws are started. Install the re
maining screws fingertight. Tighten all 
eight screws alternately and evenly to a 
torque value of 10 in lb (l.lNm). 

Connect the electrical harness and the 
fuel connector to the fittings on top of the 
cannister. 
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5 
IGNITION 

5-1 INTRODUCTION 

The less an outboard engine is operated, 
the more care it needs. Allowing an out
board engine to remain idle will do more 
harm than if it is used regularly. To main
tain the engine in top shape and always 
ready for efficient operation at any time, 
the engine should be operating every 3 to 4 
weeks throughout the year. 

The carburetion and ignition principles 
of two-cycle engine operation MUST be un
derstood in order to perform a proper tune-
up on an outboard motor. 

An outboard engine should not be left idle for long 
periods of time. Lack of use or operation is its worst 
enemy. 

If you have any doubts concerning your 
understanding of two-cyle engine operation, 
it would be best to study the operation 
theory section in the first portion of Chap
ter 3, before tackling any work on the igni
tion system. 

Three ignition systems are used on the 
Johnson/Evinrude engines covered in this 
manual: the flywheel magneto system, the 
low tension flywheel magneto system, and 
two types of capacitor discharge (CD) mag
neto systems. The first sections of this 
chapter will be devoted to an explanation of 
the systems and their theory of operation. 
The latter sections will provide trouble
shooting and repair instructions. For syn
chronizing procedures, see Section 5-9. 

View of the magneto installed on engines covered in 
this manual. A one-cylinder engine will have only half 
the parts. 

© 2006 PDF Manual Master 



5-2 IGNITION 

5-2 SPARK PLUG EVALUATION 

Removal: Remove the spark plug wires 
by pulling and twisting on only the molded 
cap . NEVER pull on the wire or the con
nection inside the cap may become separ
ated or the boot damaged. Remove the 
spark plugs and keep them in order. TAKE 
CARE not to tilt the socket as you re
move the plug or the insulator may be 
cracked. 

Examine: Line the plugs in order of 
removal and carefully examine them to de
termine the firing conditions in each cylin
der. If the side electrode is bent down onto 
the center electrode, the piston is traveling 
too far upward in the cylinder and striking 
the spark plug. Such damage indicates the 
wrist pin or the rod bearing is worn exces
sively. In all cases, an engine overhaul is 
required to correct the condition. To verify 
the cause of the problem, turn the engine 
over by hand. As the piston moves to the 
full up position, push on the piston crown 
with a screwdriver inserted through the 
spark plug hole, and at the same time rock 
the flywheel back-and-forth. If any play in 
the piston is detected, the engine must be 
rebuilt. 

Correct Color: A proper firing plug 
should be dry and powdery. Hard deposits 
inside the shell indicate too much oil is 
being mixed with the fuel. The most import
ant evidence is the light gray color of the 
porcelain, which is an indication this plug 
has been running at the correct tempera
ture. This means the plug is one with the 
correct heat range and also that the air-fuel 
mixture is correct. 

Damaged spark plugs. Notice the broken electrode 
on the left plug. The "broken part MUST be found and 
removed before returning the engine to service. 

Rich Mixture: A black, sooty condition 
on both the spark plug shell and the porce
lain is caused by an excessively rich air-fuel 
mixture, both at low and high speeds. The 
rich mixture lowers the combustion temper
ature so the spark plug does not run hot 
enough to burn off the deposits. 

Deposits formed only on the shell is an 
indication the low-speed air-fuel mixture is 
too rich. At high speeds with the correct 
mixture, the temperature in the combustion 
chamber is high enough to burn off the 
deposits on the insulator. 

Too Cool: A dark insulator, with very 
few deposits, indicates the plug is running 
too cool. This condition can be caused by 
low compression or by using a spark plug of 
an incorrect heat range. If this condition 
shows on only one plug it is most usually 
caused by low compression in that cylinder. 
If all of the plugs have this appearance, then 
it is probably due to the plugs having a too-
low heat range. 

This spark plug is foul from operating with an over-
rich condition, possibly an improper carburetor adiust-
ment. 

This spark plug has been operating too-cool, because 
it is rated with a "too-low heat range for the engine. 
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Today, numerous type spark plugs are avaiZabZe for 
service. ALWAYS check with your local marine dealer 
to be sure you are purchasing the proper plug for the 
engine being serviced. 

Fouled: A fouled spark plug may be 
caused by the wet oily deposits on the 
insulator shorting the high-tension current 
to ground inside the shell. The condition 
may also be caused by ignition problems 
which prevent a high-tension pulse being 
delivered to the spark plug. 

Carbon Deposits: Heavy carbon-like de
posits are an indication of excessive oil in 
the fuel. This condition may be the result 
of poor oil grade, (automotive-type instead 
of a marine-type); improper oil-fuel mixture 
in the fuel tank; or by worn piston rings. 

Overheating: A dead white or gray insu
lator, which is generally blistered, is an 
indication of overheating and pre-ignition. 
The electrode gap wear rate will be more 
than normal and in the case of pre-ignition, 
will actually cause the electrodes to melt as 

NSULATOR 

CRACK 

SHELL 

ADJUSTMENT 

CENTER 
ELECTRODE ELECTRODE 

Cut-a-way drawing showing major spark plug parts. 

shown in this illustration. Overheating and 
pre-ignition are usually caused by improper 
point gap adjustment; detonation from using 
too-low an octane rating fuel; an excessive
ly lean air-fuel mixture; or problems in the 
cooling system. 

Electrode Wear: Electrode wear results 
in a wide gap and if the electrode becomes 
carbonized it will form a high-resistance 
path for the spark to jump across. Such a 
condition will cause the engine to misfire 
during acceleration. If all plugs are in this 
condition, it can cause an increase in fuel 
consumption and very poor performance 
during high-speed operation. The solution is 
to replace the spark plugs with a rating in 
the proper heat range and gapped to specifi
cation. 

Red rust-colored deposits on the entire 
firing end of a spark plug can be caused by 
water in the cylinder combustion chamber. 
This can be the first evidence of water 
entering the cylinders through the exhaust 
manifold because of scale accumulation. 
This condition MUST be corrected at the 
first opportunity. Refer to Chapter 3, 
Powerhead Service. 

5-3 POLARITY CHECK 

Coil polarity is extremely important for 
proper battery ignition system operation. If 
a coil is connected with reverse polarity, 
the spark plugs may demand from 30 to 40 
percent more voltage to fire. Under such 
demand conditions, in a very short time the 
coil would be unable to supply enough volt
age to fire the plugs. Any one of the 
following three methods may be used to 
quickly determine coil polarity. 

1- The polarity of the coil can be check
ed using an ordinary D.C. voltmeter. Con
nect the positive lead to a good ground. 
With the engine running, momentarily touch 
the negative lead to a spark plug terminal. 

i.Jl < o 
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5-4 IGNITION 

RIGHT WRONG FEELER 
GAUGE 

\ 
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The needle should swing upscale. If the 
needle swings downscale, the polarity is 
reversed. 

2- If a voltmeter is not available, a 
pencil may be used in the following manner: 
Disconnect a spark plug wire and hold the 
metal connector at the end of the cable 
about 1/4" from the spark plug terminal. 
Now, insert an ordinary pencil tip between 
the terminal and the connector. Crank the 
engine with the ignition switch ON. If the 
spark feathers on the plug side and has a 
slight orange tinge, the polarity is correct . 
If the spark feathers on the cable connector 
side, the polarity is reversed. 

3 - The firing end of a used spark plug 
can give a clue to coil polarity. If the 
ground electrode is "dished", it may mean 
polarity is reversed. 

5-4 WIRING HARNESS 

CRITICAL WORDS: These next two 
paragraphs may well be the most important 
words in this chapter. Misuse of the wiring 
harness is the most single cause of electr i
cal problems with outboard power plants. 

The spark plug gap should always be checked before 
installing new or used spark plugs. 

NfiW GASKJT 

IIAKAQ5 UAKAGE 

LOOSELY SN8IAUID 
MUO ANO GASKCI 

tlOMTtt iN&IAUEG 
Ptue AMD GASKET 

eORKECTiy INSIAUK! 
WUO A W QA-SXtT 

Drawing to illustrate a spark plug properly installed, 
center, and other plugs, left and right, improperly 
installed. 

This coil was destroyed because 12-volts was con
nected to the key switch. 
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FLYWHEEL MAGNETO 5-5 

A wiring harness is used between the 
key switch and the engine. This harness 
seldom contains wire of sufficient size t o 
allow connecting accessories. Therefore, 
anytime a new accessory is installed, NEW 
wiring should be used between the battery 
and the accessory. A separate fuse panel 
MUST be installed on the dash. To connect 
the fuse panel, use one red and one black 
No. 10 gauge wire from the battery. If a 
small amount of 12-volt current should be 
accidently attached to the magneto system, 
the coil may be damaged or DESTROYED. 
Such a mistake in wiring can easily happen 
if the source for the 12-volt accessory is 
taken from the key switch. Therefore, 
again let it be said, NEVER connect acces
sories through the key switch. 

5-5 FLYWHEEL MAGNETO IGNITION 

*The 
Type II, 

25 hp 
40 hp 

4 hp Deluxe, 
CD Flywheel 

1971-72 
1971-73 

1984 and 
Magneto 

on, has 
Ignition. 

DESCRIPTION 

1.25 hp 
2 hp 
4 hp 
6 hp 
9.5 hp 
18 hp 
20 hp 

1986 & on 
1971-85 
1971-84* 
1971-76 
1971-73 
1971-73 
.1971-72 

SECONDARY 

READ AND BELIEVE. A bat tery instal
led to crank the engine DOES NOT mean the 
engine is equipped with a battery-type igni
tion system. A magneto system uses the 
bat tery only to crank the engine. Once the 
engine is running, the battery has absolutely 
no effect on engine operation. Therefore, if 
the bat tery is low and fails to crank the 
engine properly for start ing, the engine may 
be cranked manually, s tar ted, and operated. 
Under these conditions, the key switch must 
be turned to the ON position or the engine 
will not s tar t by hand cranking. 

A magneto system is a self-contained 
unit. The unit does not require assistance 
from an outside source for starting or con
tinued operation. Therefore, as previously 
mentioned, if the battery is dead, the engine 
may be cranked manually and the engine 
star ted. 

MAGNET 
MAGNETIC FIELD 

HIGH TENSION 
LEAD 

KEY SWITCH 

BREAKER POINTS 
SPARK PLUG 

Schematic diagram of a magneto ignition system. 
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5-6 IGNITION 

The flywheel-type magneto unit consists 
of an armature plate and a permanent mag
net built into the flywheel. The ignition 
coil, condenser and breaker points are 
mounted on the armature plate. 

As the pole pieces of the magnet pass 
over the heels of the coil, a magnetic field 
is built up about the coil, causing a current 
to flow through the primary winding. 

Now, at the proper t ime, the breaker 
points are separated by action of a cam, and 
the primary circuit is broken. When the 
circuit is broken, the flow of primary cur
rent stops and causes the magnetic field 
about the coil to break down instantly. At 
this precise moment, an electrical current 
of extremely high voltage is induced in the 
fine secondary windings of the coil. This 
high voltage is conducted to the spark plug 
where it jumps the gap between the points 
of the plug to ignite the compressed charge 
of air-fuel mixture in the cylinder. 

TROUBLESHOOTING 

Always at tempt to proceed with the 
troubleshooting in an orderly manner. The 
shotgun approach will only result in wasted 
t ime, incorrect diagnosis, replacement of 
unnecessary parts, and frustration. 

Begin the ignition system troubleshoot
ing with the spark plug/s and continue 
through the system until the source of trou
ble is located. 

Remember, a magneto system is a self-
contained unit. Therefore, if the engine has 
a key switch and wire harness, remove them 
from the engine and then make a test for 

DIAPHRAGM CONTACT OPEN 

TO MAGNETO 

LOW VACUUM 

Schematic diagram of a vacuum cutout switch used 
on early model small horsepower engine. This illustra
tion depicts the position of the diaphragm in relation to 
the ground contact when operating at normal manifold 
pressure. Spring omitted for clarity. 

spark. If a good spark is obtained with these 
two items disconnected, but no spark is 
available at the plug when they are con
nected, then the trouble is in the harness or 
the key switch. If a test is made for spark 
at the plug with the harness and switch 
connected, check to be sure the key switch 
is turned to the ON position. 

Vacuum Cutout Switch 
On some W hp engine models, a cutout 

vacuum switch is installed. This switch is 
connected to one of the cylinders in the 

CLOSED CONTACT 

TO MAGNETO 

HIGH VACUUM 

Overall view of the magneto showing major parts, 
coils, points, condenser and armature plate. 

Schematic diagram of the cutout switch to depict 
the diaphragm making contact with the ground. This 
condition results from abnormally high manifold suction 
on the instant of rapidly throttling down from high to 
slow idle speed with the engine in neutral. Spring not 
shown for clarity. 
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TROUBLESHOOTING 5-7 

ignition system. The switch is actuated by 
vacuum from the cylinder. When a high 
vacuum puil is exerted against the switch, 
during engine operation in gear without the 
iower unit in the water, the switch is ciosed 
and the engine is shut down. This feature is 
a safeguard against the engine "running 
away" while operating with a no-load condi
tion on the propeller. A two-cycle engine 
will continue to increase rpm under a no-
load condition and attempts to shut it down 
will fail, resulting in serious damage or 
destruction of the unit. 

The vacuum switch also serves as a safe
ty feature when the boat is operating in the 

water. If the propeller is released from the 
shaft, because of an accident (striking an 
underwater object, whatever), the engine 
would then be operating under a no-load 
condition. The vacuum switch will shut 
down the engine and prevent extensive dam
age, resulting from a "runaway" condition. 

This cutout switch arrangement was in
stalled on the 40 hp engines, 1971-76. 

Therefore, if spark is not present at the 
spark plug, disconnect the wires from the 
vacuum switch and again test for spark at 
the spark plug. If spark is present with the 
vacuum switch disconnected, the switch is 
defective and must be replaced. 

DIAPHRAGM 

MOUNTING 
BRACKET 

INSULATING 
WASHER 

GROUND WIRE 

Exploded drawing of a "runaway" cutout switch installed on most late-model powerheads. 
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5-8 IGNITION 

WIRING HARNESS 

CRITICAL WORDS: These next two 
paragraphs may well be the most important 
words in this chapter. Misuse of the wiring 
harness is* the most single cause of electr i
cal problems with outboard power plants. 

A wiring harness is used between the 
key switch and the engine. This harness 
seldom contains wire of sufficient size to 
allow connecting accessories. Therefore, 
anytime a new accessory is installed, NEW 
wiring should be used between the battery 
and the accessory. A separate fuse panel 
MUST be installed on the dash. To connect 
the fuse panel, use one red and one black 
No. 10 gauge wires from the battery. If a 
small amount of 12-volt current should be 
accidently attached to the magneto system, 
the coil will be damaged or DESTROYED. 
Such a mistake in wiring can easily happen 
if the source for the 12-volt accessory is 
taken from the key switch. Therefore, 
again let it be said, NEVER connect acces
sories through the key switch. 

A coil DESTROYED when 12-volts was connected 
into the magneto wiring system. Mechanics report in 
85% of the cases, the damage occurs when an accessory 
is connected through the key switch. 

grounded. For this reason, an automotive-
type switch MUST NEVER be used, because 
the circuit would be opened and closed in 
reverse, and if 12-volts should reach the 
coil, the coil will be DESTROYED. 

Key Switch 
A magneto key switch operates in RE

VERSE of any other type key switch. When 
the key is moved to the OFF position, the 
circuit is CLOSED between the magneto and 
ground. In some cases, when the key is 
turned to the OFF position the points are 

KEY SWITCH 
BOW PANEL 

LIGHT 
LIGHT 

SWITCH 

Spark Plugs 
1- 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 
magneto under the armature plate. If the 
wire is to be removed from the spark plug, 
ALWAYS use a pulling and twisting motion 

BATTERY 

STERN 
LIGHT 

H0RN_ 
STERN LIGHT' 

SWITCH 
BOW LIGHT 

SWITCH 

WIRING 
HARNESS 

JUNCTION 
BOX 

NG HARNESS 
TO ENGINE 

Functional diagram to illustrate proper hookup of accessories through a junction box. If a junction is not installed on 
the boat, connect accessories directly to the battery. NEVER connect accessories through the key switch. 
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TROUBLESHOOTING 5-9 

as a precaution against damaging the con
nection. 

2- Attempt to 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, e tc . , 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, his 
distance may be reduced by half. The same 
is true with the spark plug. Under good ing conditions regarding flywheel speed. If 
compression in the cylinder, the spark may the flywheel is rotated with the pull cord 
be too weak to ignite the fuel properly. with the plugs removed, the flywheel will 

Therefore, to test the spark plug under rotate much faster because of the no-com-
compression, replace it in the engine and pression condition in the cylinder, giving the 
tighten it to the proper torque value. A- FALSE indication of satisfactory spark. 
nother reason for testing for spark with the 
plugs installed is to duplicate actual operat-

,t ' . > I . J ' 

"fiv 

*A 

/ 
SPARK 
PLUG 

•v.-sv. © 
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3- Use a spark tester and check for 
spark at each cylinder. If a spark tester is 
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 i t 
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 idea 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 CAN-

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). 

NOT be tuned to operate satisfactorily. 
Therefore, it is essential that any compres
sion problem be corrected before proceeding 
with the tune-up procedure. 

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 
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. 

The preferred method of checking the cylinder walls 
and rings is to pull the head and make an inspection. 
This method will also reveal the piston condition in 
each cylinder. 
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Checking Compression 
*- Remove the spark plug wires. AL

WAYS 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 evalua
tion later. Ground the spark plug leads to 
the engine to render the ignition system 
inoperative while performing the compres
sion check. 

Insert a compression gauge into the 
No. 1 (top), spark plug opening. Crank the 
engine with the s tar ter , or pull on the 
s tar ter cord, through at least 4 complete 
piston strokes with the throt t le 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 engine is 
not that big a deal, and may save many 
hours of frustration and the cost of purchas
ing unnecessary parts to correct a faulty 
condition. 

Condenser 
In simple terms, a condenser is composed 

of two sheets of tin or aluminum foil laid 

ALTERNATE LAYERS OF 

Rough sketch to illustrate how the vmxed 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, e tc . The sheets are rolled into a 
cylinder to conserve space and then inserted 
into a metal case for protection and to 
permit easy assembly. 

The purpose of the condenser is to ab
sorb or store the secondary current built up 
in the primary winding at the instant the 
breaker points are separated. By absorbing 
or storing this current, the condenser pre
vents excessive arcing and the useful life of 
the breaker points is extended. The conden
ser also gives added force to the charge 
produced 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 t ime 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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BURNED 
POINTS 

Worn and corroded breaker points unfit for further 
service. 

Breaker Points 
The breaker points in an outboard motor 

are an extremely important part of the 
ignition system. A set of points may appear 
to be in good condition, but they may be the 
source of hard starting, misfiring, or poor 
engine performance. The rules and know
ledge gained from association with 4-cycle 
engines does not necessarily apply to a 2-
cycle engine. The points should be replaced 
every 100 hours of operation or at least 
once a year. REMEMBER, the less an 
outboard engine is operated, the more care 
it needs. Allowing an outboard engine to 
remain idle will do more harm than if it is 
used regularly. 

A breaker point set consists of two 
points. One is attached to a stationary 

LATERAL MISALIGNMENT 

PROPER 
LATERAL ALIGNMENT 

4 , 
Drawing to illustrate proper point alignment, bot

tom set, compared with exaggerated misalignment of 
the other two. 

bracket and does not move. The other point 
is at tached to a moveable mount. A spring 
is used to keep the points in contact with 
each other, except when they are separated 
by the action of a cam built into the fly
wheel or machined on the crankshaft. Both 
points are constructed with a steel base and 
a tungsten cap fused to the base. 

To properly diagnose magneto (spark) 
problems, the theory of electricity flow 
must be understood. The flow of electricity 
through a wire may be compared with the 
flow of water through a pipe. Consider the 
voltage in the wire as the water pressure in 
the pipe and the amperes as the volume of 
water. Now, if the water pipe is broken, the 
water does not reach the end of the pipe. In 
a similar manner if the wire is broken the 
flow of electricity is broken. If the pipe 
springs a leak, the amount of water reaching 
the end of the pipe is reduced. Same with 
the wire. If the installation is defective or 
the wire becomes grounded, the amount of 
electricity (amperes) reaching the end of 
the wire is reduced. 

Check the wiring carefully, inspect the 
points closely and adjust them accurately. 
The point setting for ALL engines covered in 
this section is 0.020". An added item of 
useful information simplifying purchase of 
new points is tha t ALL point sets for the 
engines covered in this section have the 
same part number, No. 580148. 

ACTUAL POINT OPENING .021 
H 

.016 FEELER GAUGE 

Drawing to depict how a 0,016" feeler gauge may be 
inserted between a badly worn set of points and the 
actual opening is 0.021". The point set must be in good 
condition to obtain an accurate adjustment. 
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SERVICING FLYWHEEL MAGNETO 
IGNITION SYSTEM 

General Information 
Magnetos installed on outboard engines 

will usually operate over extremely long 
periods of t ime without requiring adjust
ment or repair. However, if ignition system 
problems are encountered, and the usual 
corrective actions such as replacement of 
spark plugs does not correct the problem, 
the magneto output should be checked to 
determine if the unit is functioning proper
ly. 

Magneto overhaul procedures may differ 
slightly on various outboard models, but the 
following general basic instructions will ap
ply to all Johnson/Evinrude high speed fly
wheel-type magnetos. 

REMOVAL 

1- Remove the hood or enough of the 
engine cover to expose the flywheel. Dis
connect the battery connections from the 
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battery terminals, if a battery is used to 
crank the engine. If a hand starter is 
installed, remove the attaching hardware 
from the legs of the starter assembly and 
lift the s tar ter free. 

2- On hand started models, a round ra t 
chet plate is at tached to the flywheel to 
allow the hand star ter to engage in the 
ratchet and thus turn the flywheel. This 
plate must be removed before the flywheel 
nut is removed. 

3 - Remove the nut securing the flywheel 
to the crankshaft. It may be necessary to 
use some type of flywheel strap to prevent 
the flywheel from turning as the nut is 
loosened. 

4- Install the proper flywheel puller us
ing the same screw holes in the flywheel 

FLYWHEEL 
PULLER 
/ 

< • « ■ > > 

Master 



5-14 IGNITION 

that are used to secure the ratchet plate 
removed in Step 2. NEVER a t tempt to use a 
puller which pulls on the outside edge of the 
flywheel or the flywheel may be damaged. 
After the puller is installed, tighten the 
center screw onto the end of the crankshaft. 
Continue tightening the screw until the fly
wheel is released from the crankshaft. Re
move the flywheel. DO NOT strike the pul
ler center bolt with a hammer in an a t tempt 
to dislodge the flywheel. Such action could 
seriously damage the lower seal and/or low
er bearing. 

5- STOP, and carefully observe the mag
neto and associated wiring layout. Study 
how the magneto is assembled. TAKE TIME 
to make notes on the wire routing. Observe 
how the heels of the laminated core, with 
the coil at tached, is flush with the boss on 
the armature plate. These items must be 
replaced in their proper positions. You may 
elect to follow the practice of many profes
sional mechanics by taking a series of pho
tographs of the engine with the flywheel 
removed: one from the top, and a couple 
from the sides showing the wiring and ar
rangement of parts. 

Breaker Points/Condenser Service 
The armature plate does not have to be 

removed to service the magneto. If it is 
necessary to remove the plate for other 
service work, such as to replace the coil or 

* WASHER 

This particular engine differs from the text proce
dures because a washer is installed under the flywheel 
nut. 

CONDENSER C 0 I L 

For simplicity and clarity, the following 
procedures and accompanying illustrations 
cover a one-cylinder ignition system. If 
larger than one-cylinder is being serviced, 
repeat the procedures for each coil and 
breaker point assembly. 

6- Remove the screw attaching the 
wires from the coil and condenser to one set 
of points. On engines equipped with a key 
switch, "kill" button, or "runaway" switch, a 
ground wire is also connected to this screw. 

7- Using a pair of needle-nose pliers 
remove the wire clip from the post protrud
ing through the center of the points. 

8- Again, with the needle-nose pliers, 
remove the flat retainer holding the set of 
points together. 

After the flywheel has been removed it should be 
placed on the bench with the magnets facing upward. 
This position will help prevent small particles from. 
becoming attached to the magnets. 
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9- Lift the moveable side of the points 
free of the other half of the set . 

10- Remove the hold-down screw secur
ing the non-rnoveable half of the point set 
to the armature plate. 

11- Remove the hold down screw securing 
the condenser to the armature plate. Ob
serve how the condenser sets into a recess 
in the armature plate. 

Repeat the procedure for the other set 
of points. 

RETAINER 

ARMATURE 
PLATE 

/ 

(n) 
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Armature Plate Removal 
First, These Words: It Is not necessary 

to remove the armature plate unless the top 
seal or the coil is to be replaced. 

12- Disconnect the advance arm con
necting the armature plate with the power 
shaft on the side of the engine. Next, 
remove the wires connecting the underside 
of the armature plate with the "kill" switch. 
If a "kill" switch is not installed, these wires 
are connected to the wiring harness plug. 
The wires of most units have a quick-discon
nect fitting. Remove the wires from the 
vacuum (runaway) switch, if one is installed. 

13- Observe the four screws in a square 
pattern through the armature plate. Two of 
these screws pass through the laminated 
core and the armature plate into the power-
head retainer. The other two pass just 
through the plate. Loosen these four 
screws. After the screws are loose, lift the 
armature plate up the crankshaft and clear 
of the engine. If any oil is present on top of 
the armature plate, or on the points, the top 
seal MUST be replaced. 

Top Seal Replacement 
Replacement of the top seal on a 3ohn-

son/Evinrude engine is NOT a difficult task, 
with the proper tools: a seal remover and 
seal installer. NEVER at tempt to remove 
the seal with screwdrivers, punch, pick, or 
other similar tool. Such action will most 
likely damage the collars in the powerhead. 

Obtain OMC Seal Remover P/N 387780. 
A 1-1/8" open end wrench is needed to hold 
the remover portion of the tool, while a 3/8" 
open end wrench is used on the top bolt. 

CAN 

SCREW 

v > : * * ^ ; 

14- To remove the seal, first, work the 
point cam up and free of the driveshaft. 
Next, remove the Woodruff key from the 
crankshaft. A pair of side-cutters is a 
handy tool for this job. Grasp the Woodruff 
key with the side-cutters and use the lever
age of the pliers against the crankshaft to 
remove the key. 

15- Work the special tool into the seal. 
Observe how the special tool is tapered and 
has threads. Continue working and turning 
the tool until it has a firm grip on the inside 
of the seal. Now, tighten the center screw 
of the puller against the end of the crank
shaft and the seal will begin to lift from the 
collars. Continue turning this center screw 
until the seal can be raised manually from 
the crankshaft. 

Tl3 
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16- To install the new seal: Coat the 
inside diameter of the seal with a thin layer 
of oil. Apply OWC sealer to the outside 
diameter of the seal. Slide the seal down 
the crankshaft and star t it into the recess of 
the powerhead. Use the special tool and 
work the seal completely into place in the 
recess. 

17- Install the Woodruff key into the 
crankshaft. On some models, a pin was used 
to locate the cam for the points. If the pin 
was used, install it at this t ime. Oberve the 
difference to the sides of the cam. On 
almost all cams, the word TOP is stamped 
on one side. Also, on some cams, the groove 
does not go all the way through. Therefore, 
it is very difficult to install the cam incor
rectly, with the wrong side up. 

SERVICING FLYWHEEL MAGNETO 5-17 

Slide the cam down the crankshaft with 
the word TOP facing upward. Continue 
working the cam down the crankshaft until 
it is in place over the Woodruff key or pin. 

If the coil is not to be removed, proceed 
directly to Step 7. To remove the coil, 
perform the procedures in the following 
section. 

Coil Removal from the Armature Plate 
The armature plate must be removed as 

described earlier in this section, Step 12 and 
Step 13. Notice how the coil has a laminat
ed core. The coil cannot be separated, tha t 
is, the laminations from the core. 

18- Turn the armature plate over and 
notice how the high-tension leads are instal
led on the plate in a recess. The routing of 
the wires is misleading. The wire to the 
No. 1 spark plug is NOT connected to the 
No. 1 coil as might be expected. 

19- Remove the three screws attaching 
the coils to the armature plate. 
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FLYWHEEL 

FLYWHEEL NUT 

RATCHET 

COIL 

BOOT 

SPARK PLUG 
LEAD 

GROUND LEAD 

Exploded drawing of a typical magneto system. Only one coil and set of points are shown. 
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W 

* 

*.«; 
,% 
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V.-i 

COIL 
CAVITY ''Mf?j* , (3) 
20- Hold the armature plate and separ

ate the coils from the plate. As the coil is 
separated from the plate, observe the high-
tension lead to the spark plug inside the 
coil. Work the small boot, if used, and the 
high-tension lead from the coil. 

CLEANING AND INSPECTING 

Inspect the flywheel for cracks or other 
damage, especially around the inside of the 
center hub. Check to be sure metal parts 
have not become attached to the magnets. 
Verify each magnet has good magnetism by 
using a screwdriver or other tool. 

Thoroughly clean the inside taper of the 
flywheel and the taper on the crankshaft to 
prevent the flywheel from "walking" on the 
crankshaft while the engine is running. 

Check the top seal around the crankshaft 
to be sure no oil has been leaking onto the 
armature plate. If there is ANY evidence 
the seal has been leaking, it MUST be re
placed, as outlined earlier in this section. 

A coil burned where the high-tension lead enters the 
coil on the bottom side. Arcing caused the damage. 

"*$? 

"BLOWN"± 
COIL : 

.\ coil r.W/rny.'r1 \. her ;;,-■ &,.,. ;!,'.•.;.■ ,,,.,■'. /,,;,, 
Luniiiye wao uiiUaeu wimil 12-vuLLs was connected to tne 
magneto circuit at the key switch. 

Test the armature plate to verify it is 
not loose. Attempt to lift each side of the 
plate. There should be l i t t le or no evidence 
of movement. 

Clean the surface of the armature plate 
where the points and condenser at tach. In
stall a new condenser into the recess and 
secure it with the hold-down screw. 

BROKEN 
CRANKSHAFT 

. ^ t 

A broken crankshaft and cracked flywheel damaged 
when the engine was operated at a high rpm with a 
flush attachment and garden hose connected to the 
lower unit. 

[INSPECTION 
HOLE 

CRACK 

Cracks in the flywheel hub caused by metal fatigue 
due to flywheel construction and the inspection hole. 
This hole is no longer incorporated in late-model fly
wheels. 
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ASSEMBLING 

Coil to Armature Plate 
1- To install a new coil, first turn the 

armature plate over, and loosen the spark 
plug lead wires, and push them through the 
armature plate. Now, work the leads into 
the coil. 

2- After the leads are into the coil, 
work the small boot up onto the coil. Apply 
a coating of rubber seal material underneath 
the boot, if a boot is used. 

3 - Start the three screws through the 
laminated core into the armature plate, but 
DO NOT tighten them. If the engine being 
serviced has a second coil, install the other 
coil in the same manner. 

4 - Check to be sure the spark plug (high-
tension) leads are properly positioned in the 
coil and are securely at tached to the bottom 
side of the armature plate. 

5- To adjust the coils: A special ring 
tool is required that fits down over the 
armature plate. This tool will properly 
locate the coil in relation to the flywheel. 
Install this special tool over the armature 
plate. Push outward on the coil and secure 
the two outer screws. 
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ARMATURE 
PLATE 

BOSS' © 
6- If a special ring tool is not available, 

and in an emergency, hold a straight edge 
against the boss on the armature plate and 
bring the heel of the laminated core out 
square against the edge of the boss on the 
armature plate. The ground wire for the 
coil should be attached under the head of 
the top screw passing through the laminated 
core. 

Wick Replacement 
7- The wick, mounted in a bracket under 

the coil, can be replaced without removing 
the armature plate. The wick SHOULD be 
replaced each and every time the breaker 
points are replaced. To replace the wick, 
simply loosen all three coil retaining screws 
and remove the one screw through the wick 
holder. Lift the coil slightly and remove the 
wick and wick holder. Slide the new wick 
into the holder; install the holder and wick 
under the coil; and secure it in place with 
the retaining screw. Adjust the coil as 
described earlier in this section, Steps 5 and 
6, and tighten the three screws. 

Armature Plate Installation 
8- Slide the armature plate down over 

the crankshaft and onto the engine. Align 
the screw holes in the armature plate with 
the holes in the power head retainer. After 
the armature plate is in place, install and 

tighten the two screws securing the arma
ture plate to the retainer. Now, take up on 
the three screws through the laminated core 
closest to the crankshaft. Tighten the 
screws securely. Attach the advance arm 
from the magneto to the tower shaft arm. 

GOOD WORDS 
All engines covered in this section use 

the same set of points (Part No. 580148). 
The points MUST be assembled as they are 
installed. One side of each point set has the 
base and is non-moveable. The other side of 
the set has a moveable arm. A small wire 
clip and a flat retainer are included in each 
point set package. 

9- Hold the base side of the points and 
the flat retainer. Notice how the base has a 
bar at right angle to the points. Observe 
the hole in the bar. Observe the flat 
retainer. Notice that one side has a slight 
indentation. When the points are installed, 
this indentation will slip into the hole in the 
base bar. 

CLIP 

® 
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Point Set 
10- Install the condensers and secure 

them in place with their hold-down screws. 
11- Hold the base side of the points and 

slide it down over the anchor pin onto the 
armature plate. Install the wavy washer and 
hold-down screw to secure the point base to 
the armature plate. Tighten the hold-down 
screw securely. 

12- Hold the moveable arm and slide the 
points down over post, and at the same 
t ime, hold back on the points and work the 
spring arm to the inside of the post of the 
base points. Continue to work the points on 
down into the base. 

13- Observe the points. The points 
should be together and the spring part of the 
moveable arm on the inside of the flat post. 

1*- Install the flat retainer onto the flat 
bar of the base points. Check to be sure the 
flat spring from the other side of the points 
is on the inside of the retainer. Push the 
retainer inward until the indentation slips 
into the hole in the base. The retainer 
MUST be horizontal with the armature 
plate. 

15- Install the wire clip into the groove 
of the post. 

Repeat Steps No. 10 thru 15 for the 
second set of points. 

WIRE 
CLIP 

© 
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CRITICAL WORDS 
As the coil, condenser, and "kill" switch 

wire are being attached to the point set , 
take the following precautions and adjust
ments; 

a- The wire between the coil and the 
points should be tucked back under the coil 
and as far away from the crankshaft as 
possible. 

b- The condenser wire leaving the top of 
the condenser and connected to the point 
se t , should be bent downward to prevent the 
flywheel from making contact with the 
wire. A countless number of installations 
have been made only to have the flywheel 
rub against the condenser wire and cause 
failure of the ignition system. 

c - Check to be sure all wires connected 
to the point set are bent downward toward 
the armature plate. The wires MUST NOT 
touch the plate. If any of the wires make 
contact with the armature plate, the igni
tion system will be grounded and the engine 
will fail to start . 

16- Connect the wire leads to the set of 
points, with the attaching screw. 

Repeat all of these Critical Words for 
the second set of points. 

GOOD WORDS 
The point spring tension is predetermin

ed at the factory and does not require 
adjustment. Once the point set is properly 
installed, all should be well. In most cases, 
breaker contact and alignment will not be 
necessary. If a slight alignment adjustment 
should be required, CAREFULLY bend the 
insulated part of the point set. 

© 2006 PDF 

CORRECT ALIGNMENT 

Before setting the breaker point gap, the points 
must be properly aligned (top). ALWAYS bend the 
stationary point, NEVER the breaker lever. Attempting 
to adjust an old worn set of points is not practical 
because oxidation and pitting of the points will always 
give a false reading. 

Point Adjustment 
17- Install the flywheel nut onto the end 

of the crankshaft. Now, turn the crankshaft 
clockwise and at the same t ime observe the 
cam on the crankshaft. Continue turning 
the crankshaft until the rubbing block of the 
point set is at the high point of the cam. At 
this position, use a wire gauge or feeler 
gauge and set the points at 0.020" for all 
models covered in this section. A wire 
gauge will always give a more accurate 
adjustment than a feeler gauge. Work the 
gauge between the points and, at the same 
t ime, turn the eccentric on the armature 
plate until the proper adjustment (0.020") is 
obtained. Rotate the crankshaft a complete 
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i C < . . t - * * < * r ^ r 

' ' H ^ v » * * ^ A < N (18) 
revolution and again check the gap adjust
ment. After the crankshaft has been turned 
and the points are on the high point of the 
cam, check to be sure the hold-down screw 
is tight against the base. There is enough 
clearance to allow the eccentric on the base 
points to turn. If the hold-down screw is 
tightened AFTER the point adjustment has 
been made, it is very likely the adjustment 
will be changed. Follow the same proce
dure and adjust the other set of points. 
Remove the nut from the crankshaft. 

Flywheel Installation 
18- Check to be sure the flywheel mag

nets are free of any metal parts. 
19- Place the key in the crankshaft key-

way. Check to be sure the inside taper of 
the flywheel and the taper on the crankshaft 
are clean of dirt or oil, to prevent the 
flywheel from "walking" on the crankshaft 
while the engine is operating. Slide the 
flywheel down over the crankshaft with the 
keyway in the flywheel aligned with the key 
on the crankshaft. 

20- Rotate the flywheel clockwise and 
check to be sure the flywheel does not 
contact any part of the magneto or the 
wiring. 

21 - Place the ratchet for the starter on 
top of the flywheel and install the three 
7/16" screws. On some model engines, a 
plate retainer covers these screws. 

22- Thread the flywheel nut onto the 
crankshaft and tighten it to the torque value 
given in the Appendix. 

23- After the ratchet and flywheel nut 
have been installed, install the hand s tar ter 
over the flywheel, if one is used. Check to 
be sure the ratchet engages the flywheel 
properly. 

FLYWHEEL 
I NUT 
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WASHER 

This particular engine differs from the text proce
dures because a washer is installed under the flywheel 
nut. 

24- Set the gap on each spark plug at 
0.030". 

25- Install the spark plugs and tighten 
them to the torque value of 210-246 in lbs. 
Connect the battery leads to the battery 
terminals, if a battery is used with a starter 
motor to crank the powerhead. 

To synchronize the powerhead, proceed 
directly to Section 5-9. 

'^m 
HAND 

yS STARTER 

FEELER 
GAUGE V 

® 

'■■5V , ."■'• 

ft 

• W ' : \;,.%SPARK 
«V.-;. V^\;$ PLUG 

v«> 

Johnson 

used. 
A good grade of OMC approved oil should always be 

Operating the engine in a test tank to verify proper 
water circulation and engine performance. 
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5-6 LOW TENSION FLYWHEEL MAGNETO 
IGNITION SYSTEM 

9.9 hp 
15 hp 
18 hp 
20 hp 
25 hp 
35 hp 
40 hp 

1974-76 
1974-76 

1973 
1973 

1973-76 
1976 

1974-76 
40 hpComm. 1981-83* 

*Some 40 hp Comm., 1983 models have the 
Type II, CD Flywheel Magneto Ignition. 

DESCRIPTION 

READ AND BELIEVE. A bat tery instal
led to crank the engine DOES NOT mean the 
engine is equipped with a battery-type igni
tion system. A low tension magneto system 
uses the battery only to crank the engine. 
Once the engine is running, the battery has 
absolutely no effect on engine operation. 
Therefore, if the bat tery is low and fails to 
crank the engine properly for starting, the 
engine may be cranked manually, s tar ted, 
and operated. Under these conditions, the 
key switch must be turned to the ON posi
tion or the engine will not start by hand 
cranking. 

A low tension magneto system is a self-
contained unit. The unit does not require 
assistance from an outside source for s tar t 
ing or continued operation. Therefore, as 
previously mentioned, if the battery is dead, 
the engine may be cranked manually and the 
engine star ted. 

The low tension magneto of this system 

^1 
SECONDARY 
WINDING 

PRIMARY 
WINDING 

t. 

Cut-a-way view of a coil showing the primary and 
secondary windings. 

is essentially a self-contained electrical 
generating unit. The low tension magneto 
consists of an armature plate with one 
driver coil and lamination assembly, two 
condensers, and two breaker assemblies. 
Two permanent magnets are cast into the 
flywheel on manual start engines. Four 
magnets are used on the electric start mod
els. 

Overall view of a low-tension ignition system show
ing the driver coil and two charging coils. 

Low-tension ignition system showing the driver coil, 
point set and condenser. 
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Individual separate coils are installed for 
each cylinder. These coils are installed on 
the side of the engine, not under the fly
wheel as in other systems. Each coil may 
be considered as two coils. One, called the 
primary coil, consists of a relatively few 
turns of heavy gauge copper wire. The 
other coil, called the secondary, consists of 
many turns of fine gauge wire. Insulation 
separates the two coils. 

One end of primary coil is grounded and 
the other end is connected to the stationary 
breaker point. One end of the secondary 
coil is also grounded and the other end is 
connected to the spark plug. The movable 
side of the breaker point set is grounded to 
the armature plate. 

The condenser can be likened to a stor
age tank. The condenser consists of thin 
sheets of metal foil separated by insulation. 
The sheet and insulation are rolled to save 
space. One sheet of the foil is grounded to 
the case and the other sheet is connected to 
the stationary side of the breaker point set . 

THEORY OF OPERATION 

On a manual start unit, consider one of 
the magnets cast into the flywheel as No. 1. 
Consider the opposite magnet 180° from the 
first as No. 2. Consider one of the breaker 
point sets as No. 1 and the other as No. 2. 
Consider the matching ignition coil as No. 1 
and the other as No. 2. 

Now, as the flywheel rotates , No. 1 mag
net passes the driver coil inducing current 
flow from the driver coil through point set 
No. 1 (closed) across the armature plate up 
through the No. 2 set of points (also closed), 
and then to the other side of the driver coil. 

MAGNET 1 
DRIVER COIL v I 

The cam opens the No. 1 point set and the 
voltage rises rapidly across the primary of 
ignition coil No. 1. The condenser in the 
primary absorbs the current which would 
otherwise arc across the No. 1 set of open 
points. The ignition coil, being a transform
er , steps up the voltage into the secondary. 
The current moves on to the No. 1 spark 
plug and No. 1 cylinder fires, reference il
lustration "A". 

The No. 2 magnet, 180° away and of 
opposite polarity, passes the driver coil, 
inducing current flow from the driver coil 
through the No. 2 point set (closed) across 
the armature plate up through the No. 1 
point set (also closed) and then to the other 
side of the driver coil. The cam now opens 
the No. 2 point set , and the voltage rises 
rapidly across the primary of the No. 2 
ignition coil. The condenser in the primary 
absorbs the current which would otherwise 
arc across the No. 2 point set opening. The 
ignition coil steps up the voltage. The 
current moves to the No. 2 spark plug and 
No. 2 cylinder fires, reference illustration 
"B". 

TROUBLESHOOTING 

Always at tempt to proceed with the 
troubleshooting in an orderly manner. The 
shotgun approach will only result in wasted 
t ime, incorrect diagnosis, replacement of 
unnecessary parts, and frustration. 

Begin the ignition system troubleshoot
ing with the spark plug/s and continue 
through the system until the source of trou
ble is located. 
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Remember, a low tension magneto sys
tem is a self-contained unit. Therefore, if 
the engine has a key switch and wire har
ness, remove them from the engine and then 
make a test for spark. If a good spark is 
obtained with these two items disconnected, 
but no spark is available at the plug when 
they are connected, then the trouble is in 
the harness or the key switch. If a test is 
made for spark at the plug with the harness 
and switch connected, check to be sure the 
key switch is turned to the ON position. 

CRITICAL WORDS 
A very high voltage exists with this type 

of ignition system. NEVER physically touch 
a spark plug while attempting to determine 
if current exists or if there is spark at the 
plug. The voltage generated in the system 
will give a person one helluva JOLT. 
Key Switch 

A low tension magneto key switch oper
ates in REVERSE of any other type key 
switch. When the key is moved to the OFF 
position, the circuit is CLOSED between the 
low tension magneto and ground. In some 
cases, when the key is turned to the OFF 
position the points are grounded. For this 
reason, an automotive-type switch MUST 
NEVER be used, because the circuit would 
be opened and closed in reverse, and if 12-
volts should reach the coil, the coil will be 
DESTROYED. 

Spark Plugs 
1- 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 
coil mounted on the side of the engine. If 
the wire is to be removed from the spark 
plug, ALWAYS use a pulling and twisting 
motion as a precaution against damaging the 
connection. 

2- Attempt to 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, e tc . , 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, his 
distance may be reduced by half. The same 
is true with the spark plug. Under good 
compression in the cylinder, the spark may 
be too weak to ignite the fuel properly. 

Therefore, to test the spark plug under 
compression, replace it in the engine and 
tighten it to the proper torque value. A-
nother reason for testing for spark with the 
plugs installed is to duplicate actual operat
ing conditions regarding flywheel speed. If 
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the flywheel is rotated with the pull cord 
with the plugs removed, the flywheel will 
rotate much faster because of the no-com
pression condition in the cylinder, giving the 
FALSE indication of satisfactory spark. 

A spark tester, reference illustration 
*'C", capable of testing for spark while cran
king and also while the engine is operating, 
can be purchased from almost any good 
automotive supply store. This type tester 
uses a small neon bulb which flashes under 
firing voltage. 

3- Use a spark tester and check for 
spark at each cylinder. If a spark tester is 
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. A single driver coil 
is used for both cylinders. Therefore, it is 
always a good idea to check and service all 
systems while the flywheel is removed. 

Coil Testing 
The following steps outline procedures to 

be followed to test the driver coil, point set, 
and condenser. 

Proper testing is almost impossible with
out special equipment. In a marine shop, an 
S-80 or M-80 tester may be used. If the 
necessary test equipment is unavailable to 
the outboard owner, the driver coil may be 
removed and taken to a marine shop for 
testing. 

*- Disconnect the blue wire from the 
No. 1 ignition coil (the top coil). Connect 
one lead of the neon light to the blue wire 
coming up from under the armature plate. 
Connect the other test lead to a good 
ground en the engine. Crank the engine 
through several revolutions, and at the same 
time observe the light. If the service work 
is being performed in the out-of-doors, it 
may be necessary to provide some type of 
shade in order to observe the light with 
confidence. A steady bright light indicates 
satisfactory output from under the flywheel, 
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and the ignition problem may very well be 
the No. 1 coil is unfit for service. A dim 
light indicates an open condenser. No light 
requires a check of the driver coil. The 
points should also be checked for satisfac
tory condition and proper adjustment. Con
nect the blue wire back to the No. 1 coil. 
Disconnect the blue wire with the white 
stripe from the No. 2 coil. Connect the 
tester and repeat the test given in Step 1. 

Replacement 
If the previous tests indicate the coil is 

unfit for further service, disconnect the 
coil, remove the attaching hardware, and 
replace the coil. Bear in mind that the 
spark plug lead attached to the coil is NOT 
removeable. A new coil will have the spark 
plug lead with terminal end at tached. After 
the new coil has been installed and the 
ground wire properly secured with one of 
the bolts, coat the connection with some 
type of neoprene rubber sealer. The sealer 
will prevent moisture, especially in a salt 
water atmosphere, from causing corrosion 
and the ground being lost. 

Compression 
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. 

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 
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 Compression 
5- Remove the spark plug wires. AL

WAYS 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 evalua
tion later. Ground the spark plug leads to 
the engine to render the ignition system 
inoperative while performing the compres
sion check. 
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ALTERNATE LAYERS OF 
INSULATION — WAXED PAPER 

/ALTERNATE LAYERS OF FOIL 
S - ^ L ^ T I M 0 R ALUMINUM 

f/fY/^mr-—-~_ ^—FOIL 

*■—INSULATION 
Rough sketch to illustrate how the waxed paper, 

aluminum foil, and insulation are rolled in a typical 
condenser. 

Insert a compression gauge into the 
No. 1, top, spark plug opening. Crank the 
engine with the s tar ter , or pull on the 
starter cord, through at least 4 complete 
piston strokes with the throt t le 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 engine is 
not that big a deal, and may save many 
hours of frustration and the cost of purchas
ing unnecessary parts to correct a faulty 
condition. 

Condenser 
In simple terms, a condenser is composed 

of two sheets of tin or aluminum foil laid 
one on top of the other, but separated by a 
sheet of insulating material such as waxed 
paper, e tc . The sheets are rolled into a 
cylinder to conserve space and then inserted 
into a metal case for protection and to 
permit easy assembly. 

The purpose of the condenser is to ab
sorb or store the secondary current built up 
in the primary winding at the instant the 
breaker points are separated. By absorbing 
or storing this current, the condenser pre
vents excessive arcing and the useful life of 
the breaker points is extended. The conden
ser also gives added force to the charge 
produced in the secondary winding as the 
condenser discharges. 

Worn and corroded breaker points unfit for further 
service. 

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 
tes t equipment. The modest cost of a new 
condenser justifies its purchase and installa
tion to eliminate this item as a source of 
trouble. 
Breaker Points 

The breaker points in an outboard motor 
are an extremely important part of the 
ignition system. A set of points may appear 
to be in good condition, but they may be the 
source of hard starting, misfiring, or poor 
engine performance. The rules and know
ledge gained from association with 4-cycle 
engines does not necessarily apply to a 2-
cycle engine. The points should be replaced 
every 100 hours of operation or at least 
once a year. REMEMBER, the less an 
outboard engine is operated, the more care 
it needs. Allowing an outboard engine to 
remain idle will do more harm than if it is 
used regularly. 

A breaker point set consists of two 
points. One is attached to a stationary 
bracket and does not move. The other point 
is at tached to a movable mount. A spring is 
used to keep the points in contact with each 
other, except when they are separated by 
the action of a cam built into the flywheel 
or machined on the crankshaft. Both points 
are constructed with a steel base and a 
tungsten cap fused to the base. 

To properly diagnose low tension mag
neto (spark) problems, the theory of elec
tr ici ty flow must be understood. The flow 
of electricity through a wire may be com
pared with the flow of water through a pipe. 
Consider the voltage in the wire as the 
water pressure in the pipe and the amperes 
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as the volume of water. Now, if the water 
pipe is broken, the water does not reach the 
end of the pipe. In a similar manner if the 
wire is broken the flow of electricity is 
broken. If the pipe springs a leak, the 
amount of water reaching the end of the 
pipe is reduced. Same with the wire. If the 
installation is defective or the wire becomes 
grounded, the amount of electricity (amper
es) reaching the end of the wire is reduced. 

Check the wiring carefully, inspect the 
points closely and adjust them accurately. 
The point setting for ALL engines covered in 
this section is 0.020" for a used set of points 
and 0.022" for a new set. NEVER file the 
points. DO NOT change the breaker arm 
spring tension. 

SERVICING LOW TENSION MAGNETO 
IGNITION SYSTEM 

General Information 
Magnetos installed on outboard engines 

will usually operate over extremely long 
periods of t ime without requiring adjust
ment or repair. However, if ignition system 
problems are encountered, and the usual 
corrective actions such as replacement of 
spark plugs does not correct the problem, 
the low-tension magneto output should be 
checked to determine if the unit is function
ing properly. 

Magneto overhaul procedures may differ 
slightly on various outboard models, but the 
following general basic instructions will ap
ply to all 3ohnson/Evinrude high speed fly
wheel-type low-tension magnetos. 

REMOVAL 

1- Remove the hood or enough of the 
engine cover to expose the flywheel. Dis
connect the battery connections from the 
bat tery terminals, if a battery is used to 
crank the engine. If a hand starter is 

installed, remove the attaching hardware 
from the legs of the starter assembly and 
lift the s tar ter free. On hand started mod
els, a round ratchet plate is at tached to the 
flywheel to allow the hand starter to engage 
in the ratchet and thus turn the flywheel. 
This plate must be removed before the fly
wheel nut is removed. 

2- Remove the nut securing the flywheel 
to the crankshaft. It may be necessary to 
use some type of flywheel strap to prevent 
the flywheel from turning as the nut is 
loosened. 

3 - Install the proper flywheel puller us
ing the same screw holes in the flywheel 
that are used to secure the ratchet plate (if 
installed). NEVER a t tempt to use a puller 
which pulls on the outside edge of the 

FLYWHEEL 
PULLER 

X 
. . f l 
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flywheel or the flywheel may be damaged. 
After the puller is installed, tighten the 
center screw onto the end of the crankshaft. 
Continue tightening the screw until the fly
wheel is released from the crankshaft. Re
move the flywheel. DO NOT strike the 
puller center bolt with a hammer in an 
attempt to dislodge the flywheel. Such 
action could seriously damage the lower seal 
and/or lower bearing. 

h- STOP, and carefully observe the mag
neto and associated wiring layout. Study 
how the low-tension magneto is assembled. 
TAKE TIME to make notes on the wire 
routing. Observe how the heels of the 
laminated core, with the coil attached, is 
flush with the boss on the armature plate. 
These items must be replaced in their prop
er positions. You may elect to follow the 
practice of many professional mechanics by 
taking a series of photographs of the engine 
with the flywheel removed: one from the 
top, and a couple from the sides showing the 
wiring and arrangement of parts. 

Breaker Points/Condenser Service 
The armature plate does not have to be 

removed to service the low-tension magne
to. If it is necessary to remove the plate 
for other service work, such as to replace 
the top seal, see Step 12. 

For simplicity and clarity, the following 
procedures and accompanying illustrations 
cover a two-cylinder ignition system. 

5- Remove the screw attaching the 
wires from the driver coil and condenser to 

one set of points. On engines equipped with 
a key switch, or "kill" button switch, a 
ground wire is also connected to this screw. 

6- Using a pair of needle-nose pliers 
remove the wire clip from the post protrud
ing through the center of the points. 

7- Remove the hold-down screw secur
ing the point set to the armature plate. 
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8- Lift the point set free of the arma
ture plate. 

9- Remove the hold down screw securing 
the condenser to the armature plate. Ob
serve how the condenser sets into a recess 
in the armature plate. 

Repeat the procedure for the other set 
of points. 

10- Remove the two screws through the 
laminated core of the driver coil and into to 
the armature plate. Lift the driver coil 
free. 

11- Use a pair of needle-nose pliers and 
remove the oil wick from the armature 
plate retainer. 

Armature Plate Removal 
First, These Words: It is not necessary 

to remove the armature plate unless the top 
seal, or the driver coil leads are to be 
replaced. 

12- Disconnect the armature plate leads 
and the Packard connectors. The connec
tors are located at the back of the engine 
just above the head. Lift the locking tabs 
upward, and then slide the two halves apart . 
Disconnect the armature ground wire be
tween the plate and the coil. If the engine 
being serviced has charge coils, disconnect 
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the yellow, yellow/grey, and yellow/blue 
stripe leads at the terminal board. Loosen 
the five screws on the outside edge of the 
armature plate. These screws are "captive" 
with the armature plate and need not be 
removed; Lift the plate free of the engine. 

13- Check the nylon retainer to be sure 
it is clean. Good shop practice dictates to 
replace the nylon retainer any time the 
armature plate has been removed. 

Top Seal Replacement 
Replacement of the top seal on a John-

son/Evinrude engine is NOT a difficult task, 
with the proper tools: a seal remover and 
seal installer. NEVER attempt to remove 
the seal with screwdrivers, punch, pick, or 
other similar tool. Such action will most 
likely damage the collars in the powerhead. 

Obtain OMC Seal Remover P/N 387780. 
On newer versions of this tool, a 1-1/8" open 
end wrench is needed to hold the tool. 
Older versions are equipped with handles. A 
3/8" wrench is also needed for the top bolt. 

14- To remove the seal, first, work the 
point cam up and free of the driveshaft. 
Next, remove the Woodruff key from the 
crankshaft. A pair of side-cutters is a 
handy tool for this job. Grasp the Woodruff 
key with the side-cutters and use the lever
age of the pliers against the crankshaft to 
remove the key. 

15- Work the special tool into the seal. 
Observe how the special tool is tapered and 
has threads. Continue working and turning 
the tool until it has a firm grip on the inside 
of the seal. Now, tighten the center screw 
of the puller against the end of the crank
shaft and the seal will begin to lift from the 
collars. Continue turning this center screw 
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until the seal can be raised manually from 
the crankshaft. 

16- To install the new seal: Coat the 
inside diameter of the seal with a thin layer 
of oil. Apply OMC sealer to the outside 
diameter of the seal. Slide the seal down 
the crankshaft and start it into the recess of 
the powerhead. Use the special tool and 
work the seal completely into place in the 
recess. Install the Woodruff key into the 
crankshaft keyway. Observe the difference 
to the sides of the cam. On almost all 
cams, the word TOP is stamped on one side. 
Also, on some cams, the groove does not go 
all the way through. Therefore, it is very 
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difficult to install the cam incorrectly, with 
the wrong side up. 

Slide the cam down the crankshaft with 
the word TOP facing upward. Continue 
working the cam down the crankshaft until 
it is in place over the Woodruff key. 

CLEANING AND INSPECTffiG 

Inspect the flywheel for cracks or other 
damage, especially around the inside of the 
center hub. Check to be sure metal parts 
have not become attached to the magnets. 
Verify each magnet has good magnetism by 
using a screwdriver or other tool. 

Thoroughly clean the inside taper of the 
flywheel and the taper on the crankshaft to 
prevent the flywheel from "walking" on the 
crankshaft while the engine is running. 

Check the top seal around the crankshaft 
to be sure no oil has been leaking onto the 
armature plate. If there is ANY evidence 
the seal has been leaking, it MUST be re
placed, as outlined earlier in this section. 

Clean the surface of the armature plate 
where the points and condenser attach. In
stall a new condenser into the recess and 
secure it with the hold-down screw. 

ASSEMBLING 

Armature Plate Installation 
1- By volume, mix one part molybdenum 

sulfide to forty parts OMC Sea-Lube (Trade 
Mark) Anti-Corrosion Lube. Coat the 
crankcase boss (the armature plate pilot) 
with the mixture. Coat the Delrin ring with 
OMC outboard lubricant, and then install 
the ring over the edge of the retainer plate. 
Place the support plate in position on the 
crankcase. Position the retainer plate over 
the support plate and align the holes with 
the holes in the crankcase. Secure the 
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retainer plate with the attaching screws. 
Tighten the screws EVENLY and ALTER
NATELY. 

2- Carefully slide the armature plate 
down over the crankshaft. TAKE CARE not 
to damage the breaker arms. Compress the 
Delrin ring with a pair of needle nose pliers 
and locate the armature plate over the 
Delrin ring. Align the holes in the armature 
plate with the holes in the support. Secure 
the support plate with the attaching screws. 
Tighten the screws EVENLY and ALTER
NATELY. Connect the electrical wires, 
connectors, and the retainer plate to the 
control shaft arm with the washer beneath 
the retainer plate link Tighten the Phillips 
screws on the outside perimeter of the arm
ature plate. Tighten the screws ALTER
NATELY and EVENLY. 

Master 
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3- Slide 3 NEW cil vick cewr into the 
armature plate retainer. Check to be sure 
at least half of the wick makes contact with 
the cam. 

4- Position the driver coil in place on 
the armature plate. Secure the coil in place 
with the two screws through the laminated 
core and into the armature plate. Do not 
tighten the two screws at this time. 

5- To adjust the driver coil and charge 
coils on electric start models, a special coil 
locating ring tool is required that fits down 
over the armature plate. This tool will 
locate the driver coil properly in relation to 
the flywheel. Install this special tool over 
the armature plate. Push outward on the 
coil and secure the two screws. 

6- If a special ring tool is not available, 
and in an emergency, hold a straight edge 
against the boss on the armature plate and 
bring the heel of the laminated core out 
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square against the edge of the boss on the 
armature plate. Tighten the two screws 
through the laminated core of the driver 
coil. 

Testing the Driver Coil 
7- Check to be sure the driver coil leads 

are disconnected from the point set. Con
nect the driver coil leads to an ohmmeter. 
Set the meter to the low ohms scale. The 
coil is fit for service if the resistance 
indicated is 1.45 -0A ohm. 

GOOD WORDS 
The points MUST be assembled BEFORE 

they are installed onto the armature plate . 
One side of each point set has the base and 
is non-moveable. The other side of the set 
has a moveable arm. A small wire clip is 
included in each point set package. This 
clip is used on top of the post. 

8- Slide the moveable portion of the 
point set down over the post and onto the 
base. Check to be sure the spring tension of 
the moveable arm is on the inside of the 
right angle arm. After the moveable arm is 
in place, use the screw from the old set of 
points and thread it through the right angle 
arm into the spring tension lever of the 
moveable arm. The points are now ready 
for installation onto the armature plate. 

■■••mm . > 

9- Position the assembled point set in 
place on the armature plate. Install the 
screw with the wavy washer under the head. 
Tighten the screw securely into the arma
ture plate. 

10- Install the wire clip into the groove 
of the post. 
Condenser Installation 

11- Position the condenser into place in 
the armature plate recess. Secure the con
denser in place with the attaching screw. 

CRITICAL WORDS 
As the driver coil, condenser, and "kill" 

switch wire are being attached to the point 
se t , take the following precautions and 
make these adjustments: 

a- The wire between the driver coil and 
the points should be tucked onto the arma
ture plate and as far away from the crank
shaft as possible. 

b- The condenser wire leaving the top of 
the condenser and connected to the point 
se t , should be bent downward to prevent the 
flywheel from making contact with the 
wire. A countless number of installations 
have been made only to have the flywheel 
rub against the condenser wire and cause 
failure of the ignition system. 
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c- Check to be sure all wires connected 
to the point set are bent downward toward 
the armature plate. The wires MUST NOT 
touch the plate. If any of the wires make 
contact with the armature plate, the igni
tion system will be grounded and the engine 
will fail to s ta r t . 

12- Connect the wire leads to the set of 
points. 

For the second set of points and 
condenser, repeat Steps 8 thru 12, including 
the Good Words prior to Step 8 and the 
Critcal Words following Step 11. 

GOOD WORDS 
The point spring tension is predetermin

ed at the factory and does not require 
adjustment. Once the point set is properly 
installed, all should be well. In most cases, 
breaker contact and alignment will not be 
necessary. If a slight alignment adjustment 
should be required, CAREFULLY bend the 
insulated part of the point set . 

Point Adjustment 
13- Install the flywheel nut onto the end 

of the crankshaft. Now, turn the crankshaft 
clockwise and at the same t ime observe the 
cam on the crankshaft. Continue turning 
the crankshaft until the rubbing block of the 
point set is at the high point of the cam. At 
this position, use a wire gauge or feeler 
gauge and set the points at 0.020" for a used 
set of points and at 0.022" for a new set. 
This setting is good for all models covered 
in this section. A wire gauge will always 
give a more accurate adjustment than a 
feeler gauge. Work the gauge between the 
points and, at the same t ime, turn the 
eccentric on the armature plate until the 
proper adjustment is obtained. Rota te the 
crankshaft a complete revolution and again 
check the gap adjustment. After the crank

shaft has been turned and the points are on 
the high point of the cam, check to be sure 
the hold-down screw is tight against the 
base. There is enough clearance to allow 
the eccentric on the base points to turn. If 
the hold-down screw is tightened AFTER the 
point adjustment has been made, it is very 
likely the adjustment will be changed. Fol
low the same procedure and adjust the other 
set of points. Remove the nut from the 
crankshaft. 

Flywheel Installation 
14- Check to be sure the flywheel mag

nets are free of any metal parts. 
15- If the key is not already in place, 

position the key in the crankshaft keyway. 
Check to be sure the inside taper of the 
flywheel and the taper on the crankshaft are 
clean of dirt or oil, to prevent the flywheel 
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