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

16- If servicing a model with the hand 
starter mounted on top, 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. Thread the flywheel nut onto the 
crankshaft and tighten it to the torque value 
given in the Appendix. 

After the ratchet plate and flywheel nut 
have been installed, install the hand starter 
over the flywheel. Check to be sure the 
ratchet engages the flywheel properly. 

17- Set the gap on each spark plug at 
0.030". Some model engines do not require 
a gap setting. Install the spark plugs and 
tighten them to the correct torque value. 

Spark plugs, 1971-81: 210-246 in lbs. 
Spark plugs, 1982 and on: 216-252 in lbs. 

Connect the battery leads to the battery 
terminals, if a battery is used with a starter 
motor to crank the power head. 

To synchronize the ignition system with 
the fuel system, see Section 5-9. 

Replace worn spark plugs with new ones and tighten 
them to the required torque value. 
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5-7 TYPE I CAPACITOR DISCHARGE (CD) 
FLYWHEEL MAGNETO WITH TIMER BASE 

This section covers the following horse
power units and model years: 

50 hp -
55 hp -

1971-75 
1976-77 

DESCRIPTION 

READ AND BELIEVE. A battery install
ed to crank the engine DOES NOT mean the 
engine is equipped with a battery-type igni
tion system. A magneto system uses the 
battery only to crank the engine. Once the 
engine is running, the battery has absolutely 
no affect on engine operation. Therefore, if 
the battery is low and fails to crank the 
engine properly for starting, the engine may 
be cranked manually, started, and operated. 
Under these conditions, the key switch must 
be turned to the ON position or the engine 
will not start 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 
started. 

The capacitor discharge (CD) magneto 
ignition system consists of the flywheel and 
ring gear assembly; timer base and sensor 
assembly installed under the flywheel; a 
Power Pack installed on the starboard side 
of the powerhead; and two ignition coils 
mounted at the rear of the powerhead. On 
some models, an alternator stator and 
charge coils assembly is installed directly 
under the flywheel. The spark plugs might 
be considered a part of the ignition system. 

Repair of these components is not pos
sible. Therefore, if troubleshooting indi
cates a part unfit for further service, the 
entire assembly must be removed and re
placed in order to restore the outboard to 
satisfactory performance. As an example 
the coil and coil wire leading to the spark 
plug is one assembly. If the coil or wire is 
found to be faulty the coil and wire must be 
replaced as an assembly. 

Before performing maintenance work on 
the system, it would be well to take time to 
read and understand the introduction infor
mation presented in Section 5-1 at the be
ginning of this chapter, the Description at 

the start of this section, and the Theory of 
Operation in the following paragraphs. 

THEORY OF OPERATION 

This system generates approximately 
30,000 volts which is fed to the spark plugs 
without the use of a point set or an outside 
voltage source. 

To understand how high voltage current 
is generated and reaches a spark plug, imag
ine the flywheel turning very slowly. As the 
flywheel rotates, flywheel magnets induce 
current in the alternator stator and also 
generate about 300 volts AC in the charge 
coils. Therefore, no external voltage source 
is required. The 300 volts AC is converted 
to DC in the Power Pack, and is stored in 
the Power Pack capacitor. Sensor magnets 
are a part of the flywheel hub. Gaps exist 
between the sensor magnets. As one gap 
passes the sensor coil, voltage is generated. 
This small voltage generated in the sensor 
coil activates one of two electronic switch
es in the Power Pack. The switch discharg
es the 300 volts stored in the capacitor into 
one of the ignition coils. The ignition coil 

FLYWHEEL NUT 

FLYWHEEL 

STATOR 

TIMER 
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TIMER BASE 
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Exploded drawing of a typical flywheel, stator, 
timer base, and timer base retainer arrangement. 
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steps the voltage up to approximately 
30s000 volts. This high voltage is fed to the 
spark plug igniting the fuel/air mixture in 
the cylinder. 

Now, as the flywheel continues to ro
t a t e , the next sensor magnet gap on the 
flywheel hub, which is opposite in polarity 
from the first, generates a reverse polarity 
voltage in the sensor coil. This voltage 
activates the second electronic switch in 
the Power Pack, and discharges the capa
citor into the other ignition coil. The 
voltage is stepped up to approximately 
30,000 volts and fed to the next spark plug. 
The cycle is repeated as the flywheel con
tinues to rota te . 

TROUBLESHOOTING 

Always at tempt to proceed with the 
troubleshooting in an orderly manner. The 
shotgun approach will only result in wasted 
time, 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. 

The following test equipment is a MUST 
when troubleshooting this system. Stating it 
another way, "There is no way on this green 
earth to properly and accurately test the 
complete system or individual components 
without the special items listed." 

Continuity Meter 
Ohmmeter 
Timing Light 
S-80 or M-80 neon test light. 
Neon spark tester . 

SAFETY WORDS 
This system generates approximately 

30,000 volts which is fed to the spark plugs. 
Therefore, perform each step of the trou
bleshooting procedures exactly as presented 
as a precaution against personal injury. 

The following safety precautions should 
always be observed: 

DO NOT a t tempt to remove any of the 
potting in the back of the Power Pack. 
Repair of the Power Pack is impossible. 

DO NOT a t tempt to remove the high 
tension leads from the ignition coil. 

DO NOT open or close any plug-in con
nectors, or at tempt to connect or discon
nect any electrical leads while the engine is 
being cranked or is running. 

DO NOT set the timing advanced any 
further than as specified. 

DO NOT hold a high tension lead with 
your hand while the engine is being cranked 
or is running. Remember, the system can 
develop approximately 30,000 volts which 
will result in a severe shock if the high 
tension lead is held. ALWAYS use a pair of 
approved insulated pliers to hold the leads. 

DO NOT a t tempt any tests except those 
listed in this troubleshooting section. 

DO NOT connect an electric tachometer 
to the system unless it is a type which has 
been approved for such use. 

DO NOT connect this system to any vol
tage source other than given in this trouble
shooting section. 

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 
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(SILICON CONTROLLED 

RECTIFIER) 

Functional diagram of a typical Type I CD flywheel 
magneto ignition system with timer base. 
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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. 

Preliminary Test 
The first area to check on a CD flywheel 

magneto ignition system is the system 
ground. Connect one lead of a continuity 
meter to the No. k Power Pack terminal and 
the other lead to a good ground. The meter 
should indicate continuity. 

Also check the battery charge. If the 
battery is below a full charge it will not be 
possible to obtain full cranking speed during 
the tests. 

Compression Check 
A compression check is extremely im

portant, because an engine with low or un
even compression between cylinders CAN
NOT be tuned to operate satisfactorily. 

® u 
® o 
® 

6 a 
7 

® 
a 
8 

Power pack terminal identification: 1- Charge coil, 
brown; 2- Ignition coil No. 1, orange; 3- Ignition coil 
No. 2, orange; 4- Ground lead, black; 5- Key switch, 
black/yellow; 6- Sensor, white/black; 7- Sensor, black/-
white; 8- Vacant. 

Therefore, it is essential that any compres
sion problem be corrected before proceeding 
with the tune-up procedure. See Chapter 3. 

If the power head 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. 

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 
coils. If the wire is to be removed from the 
spark plug, ALWAYS use a pulling and twist
ing motion as a precaution against damaging 
the connection. 

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 took Remove the 
spark plug/s and keep them in order. Ex-

SPARK PLUG 
(HIGH-TENSION) 

LEAD 
- ffi 
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amine each plug and evaluate its condition 
as described in Section 5-2. 

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

3- A conclusive spark plug test should 
always 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 
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. 

BROKEN BENT 

1 v '•• / " 

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

Checking Compression 
*- Remove all the spark plugs. Ground 

the spark plug leads to the engine to render 
the ignition system inoperative while per
forming the compression check. 

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

Repeat the test and record the compres
sion for each cylinder. A variation between 
cylinders is far more important than the 
actual readings. A variation of more than 5 
psi between cylinders indicates the lower 
compression cylinder may be defective. The 
problem may be worn, broken, or sticking 
piston rings, scored pistons or worn cylin
ders. These problems may only be deter
mined after the head has been removed. 
Removing the head on an outboard 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. 

A spark tester capable of testing for 
spark while cranking and also while the 
engine is operating, can be purchased from 
almost any automotive parts supply store. 
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Test No. 1 
Ignition Coil Output Check 

Use a spark tester and check for spark at 
each cylinder. If a spark tester is not 
available, use a pair of insulated pliers and 
hold the plug wire about 1/4-inch from the 
engine. Turn the flywheel with a pull star
ter or electrical starter and check for spark. 
A strong spark over a wide gap must be 
observed when testing in this manner, be
cause 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, from one coil, 
proceed directly to Test No. 2, Trigger Coil 
Input Check. If there is no spark or the 
spark is weak from both coils, proceed di
rectly to Test No. 5, Charge Coil Output 
Check. If the spark is strong and steady, 
across the 1/4-inch gap indicating it is satis
factory, then the problem is in the spark 
plugs, the fuel system, or the compression is 
weak. 

Test No. 2 
Trigger Coil Input Check 

Remove the Power Pack cover, and then 
disconnect the sensor leads from the No. 6 
and No. 7 terminals. Obtain a neon tester, 
No. S-80 or M-80. If one of these testers is 
not available, a 1-1/2 volt battery with a 
short lead soldered to each terminal may be 

FLYWHEEL 

used. If neither of these items are avail
able, an ohmmeter may be used. Connect 
the black lead of the neon tester to the 
No. 6 terminal and the blue lead to the 
No. 7 terminal. Set the neon light selector 
to the No. 3 position. 

Crank the engine with the electric star
ter motor, and at the same time depress the 
"B" load button rapidly. Stop, reverse the 
lead at the No. 6 and No. 7 terminals. Re
peat the cranking and depressing procedure. 
Observe the spark across the tester. If both 
coils fired at the same time, during this 
test, the Power Pack is at fault. Only one 
coil should fire when the button is depress
ed. 

If the neon tester is not available, an 
assistant is required. Have the assistant 
make contact with the two leads from the 
small 1-1/2 volt battery to the No. 6 and 
No. 7 terminals while the engine is being 
cranked. Reverse the leads at the No. 6 and 
No. 7 terminals and repeat the test. One 
coil should fire when the leads are connect
ed one way and the other coil fire when the 
leads are reversed. 

a- If adequate spark was observed from 
both coils in the previous tests, the problem 
is in the sensor. To test the sensor assemb
ly, see Test No. 3 and Test No. 4. 

b- If no spark was observed from either 
coil during the previous tests, the charge 
coil must be checked as outlined in Test 
No. 5. 

c- If spark was observed on only one 
coil, the Power Pack must be checked, see 
Test No. 6. 

FLYWHEEL 

POWER 
PACK POWER 

PACK 

TEST 1 TEST 2 
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Test No. 3 
Sensor Coil Low Ohm Check 

Disconnect the sensor leads from the 
Power Pack trerminals No. 6 and No. 7. 
Connect the ohmmeter leads to the sensor 
coil leads' (the white lead with the black 
stripes and the black lead with white 
stripes). Use the low ohm scale and observe 
the reading. The meter should indicate 15.0 
-5.0 ohms at room temperature (70 F). If 
the ohmmeter reading is not satisfactory, 
proceed as follows: 

Turn the ohmmeter to the High Ohm 
scale. The meter should indicate zero ohms 
— no reading. 

If the test fails, the sensor coil and 
timer base must be replaced as a unit. 

If the test is successful disconnect the 
ohmmeter and connect the lead at the No. 6 
and No. 7 Power Pack terminals. If the test 
is not successful, proceed with the next 
tes t , Sensor Coil High Ohm Test. 

Test No. 4 
Sensor Coil High Ohm Check 

Move the ohmmeter to the High Ohm 
scale. With the sensor leads still discon
nected from the Power Pack, as in Test 
No. 3, connect the red ohmmeter test lead 
to either one of the sensor leads. Connect 
the black ohmmeter lead to a good ground. 
The meter should indicate infinity. Any 
resistance indicates a short to ground. 

If the test fails, the sensor coil and 
timer base must be replaced as a unit. 

If the test is successful disconnect the 
ohmmeter and connect the leads at the 

No. 6 and No. 7 Power Pack terminals. 

Test No. 5 
Charge Coil Output Check 

Connect the black lead from the S-80 or 
M-80 neon tester to the Power Pack No. 1 
terminal. Connect the tester blue lead to 
the No. 4 Power Pack terminal, or to a good 
ground on the engine. (The No. 4 terminal 
is ground.) Turn the neon tester to position 
No. 2. If a neon test light is being used, 
connect one lead to the Power Pack No. 1 
terminal and the other lead to the No. 4 
Power Pack terminal or a good ground on 
the engine. 

Crank the engine and at the same time, 
depress load button "B" on the tester . Ob
serve the light. If the light glows steadily, 
the charge coils are good. Check the Power 
Pack output. Disconnect the coil lead at 
terminal No. 1 on the Power Pack. Connect 
the black tester lead to the wire just re
moved from the Power Pack terminal. 
Crank the engine. If the neon light glows 
intermittently or does not glow at all, the 
charge coil and stator assembly must be 
replaced. 

If a neon tester is not available, obtain 
an ohmmeter. Disconnect the lead at the 
No. 1 Power Pack terminal. Connect one 
ohmmeter lead to the lead just disconnected 
from the terminal and the other ohmmeter 
lead to a good ground. Use the high ohm
meter scale and observe the reading. The 
meter should indicate 750 -75 ohms at room 
temperature (70°F). If the proper reading 
cannot be obtained, the charge coil and 
stator must be replaced as an assembly. 
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FLYWHEEL 

POWER 
PACK 

terminal. Crank the engine again and 
observe the light. 

If the light is strong and steady on both 
outputs, replace the faulty coil or coils. 
The No. 2 terminal connection is the top 
coil and the No. 3 terminal is the bottom 
coil. 

If no light is visible on both outputs, 
check the key switch as outlined in Key -
Switch Check, Test No. 7. 

If a steady light was observed on one 
output but no light on the other, replace the 
Power Pack. 

If the light was very dim or intermittent 
on one or both outputs during the tests, the 
Power Pack must be replaced. 

Connect the wires disconnected at the 
start of the tests. 

Test No. 6 
Power Pack Output Check 

Check all connections at the Power Pack 
to be sure they are clean and secure. Dis
connect the lead from the No. 2 and No. 3 
terminals. If the S-80 or M-80 neon tester 
is used, connect the black lead to the No. 2 
Power Pack terminal and the blue lead to a 
good ground or to the No. 4 terminal. If a 
neon test light is used, connect one lead to 
the No. 2 terminal and the other lead to a 
good ground or the No. 4 terminal. Move 
the neon tester switch to the No. 1 positon, 
and then depress load button "A" and crank 
the engine with the electric starter motor. 
Observe the light. If the test light is used, 
crank the engine with the electric starter 
motor and observe the light. Now, move the 
lead from the No. 2 terminal to the No. 3 

FLYWHEEL 

Test No. 7 
Key Switch Check 

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 
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. 

Connect the spark tester to the high 
tension leads. Disconnect the lead at the 
No. 5 Power Pack terminal. This is the wire 
from the key. Crank the engine with the 
key and observe the spark. 

FLYWHEEL 

TEST 6 
POWER 
PACK TEST 7 

POWER 
'PACK 
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If there is no indication of spark on 
either coil or on only one, replace the Power 
Pack. 

If spark is indicated on both coils, the 
problem is most likely in the lead from the 
key. 

If the key switch leads appear to be in 
good condition, replace the key switch. 

SERVICING THE TYPE I CD FLYWHEEL 
MAGNETO IGNITION WITH TIMER BASE 

General Information 
CD magneto systems installed on out

board engines will usually operate over ex
tremely long periods of time without requir
ing adjustment or repair. However, if igni
tion system problems are encountered, and 
the usual corrective actions, such as re
placement of spark plugs, does not correct 
the problem, the magneto output should be 
checked to determine if the unit is function
ing properly. 

CD magneto overhaul procedures may 
differ slightly on various outboard models 
but the following general basic instructions 
will apply to all 3ohnson/Evinrude high 
speed flywheel-type CD magnetos. 

STATOR AND 
CHARGE COIL REPLACEMENT 

Removal 
1- Hold the flywheel with a proper tool 

and remove the flywheel nut. Obtain 
special tool CMC No. 378103 or an equiva
lent puller. NEVER use a puller that exerts 
a force on the rim or ring gear of the 
flywheel. Remove the flywheel. Observe 
closely how the stator and trigger base is 

secured to the powerhead. You may elect 
to follow the practice of professional me
chanics and take a picture with a polaroid-
type camera as an aid during the assembling 
and installation work. 

2- Disconnect the wires at the terminal 
block and Power Pack. The leads from the 
charge coil are connected to the No. 1 ter
minal of the Power Pack and the leads from 
the stator are connected to the No. 1 and 
No. 2 terminals of the terminal board. Re
move the four screws securing the stator to 
the powerhead. Lift the stator and charge 
coil assembly free of the powerhead. The 
stator CANNOT be repaired. Therefore, if 
troubleshooting and testing indicates the 
stator or the charge coil are unfit for ser
vice, the complete unit must be replaced as 
an assembly. 

Stator assembly showing the two charge coils and 
the generating coils. 
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Installation 
3- Slide the stator assembly down the 

crankshaft and into place on the powerhead. 
Apply just a drop of Loctite to the threads 
of the attaching screws, and then install and 
tighten them ALTERNATELY and EVENLY 
to the torque value given in the Appendix. 

*- Check the crankshaft and flywheel 
tapers for any traces of oil, burrs, nicks, or 
other damage. Clean the tapered surfaces 
with solvent, and then blow them dry with 
compressed air. These two surfaces MUST 
be absolutely dry. Slide the flywheel onto 
the crankshaft with the slot in the flywheel 
indexed over the Woodruff key in the crank
shaft. Thread the flywheel nut onto the 
crankshaft. Hold the flywheel from rotating 
with a proper tool and tighten the nut to the 
torque value given in the Appendix. 

TIMER BASE AND 
SENSOR ASSEMBLY REPLACEMENT 

Removal 
1- Remove the stator and charge coil 

assembly as outlined elsewhere in this sec
tion. Remove the four retaining clips and 
screws. The clips engage in a Delrin ring 
which fits around the timer base. Lift the 
timer base and Delrin free of the power-
head. 

GOOD WORDS 
A brass bushing is an integral part of the 

timer base. This bushing has a very close 
tolerance with the upper bearing and seal 
assembly. The bushing rotates as the spark 
is advanced or retarded. After the assembly 
has been removed, make a careful check for 
dirt, chips, or damage which might prevent 
the timer base from rotating freely, refer
ence illustration WA" and "B". 
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Installation 
2- Coat the upper bearing and seal as

sembly with OMC Sea-Lube (Trade Mark) or 
equivalent. Apply a coating of light-weight 
oil to the Delrin ring. Slip the ring into 
place on the timer base. Position the timer 
base assembly into position on the power-
head and secure it with the four retaining 
clips and screws. If the Woodruff key on 
the crankshaft was removed, insert it into 
the keyway with the outer edge of the key 
parallel to the center line of the crankshaft. 

Install the stator assembly and flywheel. 

POWER PACK REPLACEMENT 

Removal 
3- Disconnect the battery from the en

gine. Disconnect all leads at the Power 
Pack terminal board. Remove the attaching 
hardware and lift the Power Pack free of 
the powerhead. 

Installation 
Place the new Power Pack in place on 

the powerhead. Secure it with the attaching 
hardware. Connect the electrical leads to 
the terminal board following the color code 
designations given on the Power Pack cover. 
Install and secure the cover in place. 

* » * * » ' it' 
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Power pack terminal identification: 1- Charge coil, 
brown; 2- Ignition coil No. 1, orange; 3- Ignition coil 
No. 2, orange; 4- Ground lead, black; 5- Key switch, 
black/yellow; 6- Sensor, white/black; 7- Sensor, black/-
white; 8- Vacant. 
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TIMING CHECK AND ADJUSTMENT 

GOOD WORDS 
Under normal operating conditions, the 

timing should not change. If the spark 
advance stop screw has been moved, or if 
the Power Pack assembly has been replaced, 
the timing should be checked. The timing 
CANNOT be properly or accurately adjusted 
without a timing light. 

The engine MUST be mounted in a test 
tank or body of water to adjust the timing. 
NEVER attempt to make this adjustment 
with a flush attachment connected to the 
lower unit. The no-load condition on the 
propeller would cause the engine to RUN
AWAY resulting in serious damage or de
struction 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. 

1- As a preliminary adjustment, loosen 
the locknut on the spark advance screw and 
rotate the screw inward or outward until the 
exposed portion of the screw outside the 
bracket is 1/2" (12.7 mm). 

2- Connect the timing light to the No. 1 
cylinder. Start the engine. With the unit in 
neutral or in gear, set engine speed to a 
minimum of 3500 rpm, full spark advance. 
The spark advance should be as listed in the 
Appendix. If necessary, advance or retard 
the spark to obtain the proper degree read
ing, as follows: Shut down the engine. 
Loosen the locknut and move the advance 
stop adjustment screw to obtain the proper 

;ST0P SCREW , ^ » ~ * £ £ & 

setting. One full turn of the screw will 
result in approximately 1° of adjustment. 
Again start the engine and check the degree 
reading. Tighten the locknut securely after 
the final adjustment. 

Sychronizing 
To synchronize the ignition system with. 

the fuel system, see Section 5-9. 

5-& TYPE n CD FLYWHEEL MAGNETO 
IGNITION WITH SENSOR COIL 

2.5 hp 
4 hp 

4.5 hp 
5hp 
6 hp 
6 hp 

7.5 hp 
8 hp 

9.9 ho 

1987 &on 
1984-85 
1980-84 
1984-85 
1977-79 

1982 & on 
1980-83 

1984 & on 
1977 &on 

15 hp 
20 hp 
25 hp 
30 hp 
35 hp 
40 hp 
50 hp 
55 hp 
60 hp 

1977 &on 
1981 <5con 
1977 & on 
1985 &on 
1977-84 

1984 & on 
1978 & on 
1978-83 
1980-85 

DESCRIPTION 

READ AND BELIEVE. A battery install
ed to crank the engine DOES NOT mean the 
engine is equipped with a battery-type igni
tion system. A CD magneto system uses the 
battery only to crank the engine. Once the 
engine is running, the battery has absolutely 
no affect on engine operation. Therefore, if 
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the battery 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 position or the engine 
will not s tar t by hand cranking. 

A CD magneto system is a self-contain
ed unit. The unit does not require assist
ance from an outside source for starting or 
continued operation. Therefore, as previ
ously mentioned, if the battery is dead, the 
engine may be cranked manually and the 
engine started. 

The Type II capacitor discharge (CD) ig
nition system consists of the following as
semblies: flywheel, charge coil, sensor, pow
er pack, and ignition coils. 

The flywheel assembly contains two in
tegral magnets installed 180 apart . These 
magnets are charged with opposite polarity. 

The charge coil assembly is composed of 
a large coil of wire which generates alter
nating current (ac). The current is fed into 
the Power Pack. 

The sensor assembly consists of a small 
coil of wire which generates the triggering 
voltage necessary for the Power Pack. 

In simple terms, the Power Pack con
tains the electronic circuits required to pro
duce ignition at the proper t ime. 

The ignition coils generate approximate
ly 30,000 volts which is fed to the spark 
plugs to ignite the fuel/air mixture in the 
cylinders. 

Before performing maintenance work on 
the system, it would be well to take time to 
read and understand the introduction infor
mation presented in Section 5-1 at the be
ginning of this chapter, the Description at 
the start of this section, and the Theory of 
Operation in the following paragraphs. 

THEORY OF OPERATION 
This system generates approximately 

30,000 volts which is fed to the spark plugs 
without the use of a point set or an outside 
voltage source. 

To understand how high voltage current 
is generated and reaches a spark plug, it is 
well to understand a couple of basic terms 
used throughout the following paragraphs 
and troubleshooting procedures. 

Diode — a small electrical part tha t 
allows current to flow in only one direc
tion. On the accompanying diagrams 
the current flow is indicated by the di
rection of the arrow. 

Silicon Controlled Rectifier — commonly 
referred to as a SCR — a small electr i
cal part in which current can flow 
through in only one direction, and in 
which the current can flow only when a 
"Gate" in the part receives a positive (+) 
input to trigger or open the gate in the 
SCR. On the accompanying diagrams 
the direction of current flow is indicat
ed by an arrow. 

Capacitor — a part that stores voltage. 
One end of the capacitor is positive (+), 
and the other end is negative (-). The 
voltage is stored in the capacitor until 
the trigger circuit is activated. 

While studying the following circuit ex
planations, imagine the flywheel turning 
very, very slowly. 

Capacitor, Charge Circuit 
The terms and let ter designations are 

keyed to reference illustration "A"", this 
page. 

As the flywheel rotates , the magnetic 
field of a magnet passes through the charge 
coil winding. As a result, the charge coil 
produces a small amount of alternating cur
rent (AC). This current flows from the 
charge coil through wire "E"" which is posi
tive (+), then enters the Power Pack. It 
then flows through diode "B"" which applies a 
positive (+) charge to the ground side of the 
capacitor. Current flow is blocked by di
odes "A" and "C". On the return path, 
current flows from the capacitor to the 
charge coil through diode "D" and wire "F". 

Alternating current from the charge coil 
has been changed (rectified) into direct cur
rent (DC) for capacitor charge by the four 
diodes. The diodes maintain a positive (+) 
charge on the ground side of the capacitor, 
regardless of the constantly changing charge 
coil output. 

Triggering Circuit 
The terms and letter designations are 

keyed to reference illustration (B). 
Purpose of the triggering circuit is to 

control which silicon controlled rectifier 
(SCR) will turn on and allow the capacitor 
to discharge. A sensor coil installed under 
the flywheel produces the signal necessary 
to turn on the SCR which controls the igni
tion timing. 
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After the capacitor is charged, the fly
wheel continues to rotate so the magnetic 
field of a magnet passes through the sensor 
coil winding, producing alternating current. 

The current leaves the sensor coil 
through wire "E" which is positive (+) and 
enters the Power Pack. Current flows 
through diode "B" to the No. 1 SCR gate, 
turning on SCR No. 1 and then returns to 
the other side of the sensor coil through 
diode "D". Current flow is blocked by diodes 
"A"" and "C". 

As the flywheel continues to rota te , the 
oppposite flywheel magent is passed by the 
sensor coil, current flow is reversed, and 
wire "F" is positive (+). Current enters the 
Power Pack and flows through diode "C" to 
the gate of SCR No. 2 and returns to the 
other side of the sensor coil through diode 
"A"". Current flow is blocked by diode "Bn 

and bypasses diode "D". 
The four diodes in the triggering circuit 

direct current flow to the SCR gates and 
back to the sensor. 

Capacitor Discharge (CD) Circuit 
The terms and let ter designations are 

keyed to reference illustration "C". 
When SCR No. 1 is triggered, the posi

tive (+) charge stored in the capacitor flows 
to engine ground, enters the No. 1 ignition 

S.C.R. #1 

ENG 
GROUND A « » l -

ENGINE 
S.C.R. fl [ f* 1 GROUND 

coil through the grounded primary winding 
wire, and then flows through SCR No. 1 to 
the other side of the capacitor. 

During capacitor discharge, current 
flows through the ignition coil primary 
winding and SCR No. 1 until the capacitor is 
discharged and SCR No. 1 turns itself off. 
The capacitor can now be recharged as 
described in the capacitor charge circuit 
paragraphs. 

Current flowing through the No. 1 igni
tion coil primary winding produces a large 
magnetic field surrounding the secondary 
winding and produces the high voltage to the 
spark plug to ignite the fuel/air mixture in 
the cylinder. 

When SCR No. 2 is triggered, the capaci
tor is discharged through the No. 2 ignition 
coil primary winding. Current flows through 
the SCR No. 2 and returns to the other side 
of the capacitor. The No. 2 ignition coil 
then produces the high voltage to the spark 
plug to ignite the fuel/air mixture in the 
next cylinder. 

Ignition Stop/Kill Circuit 
The terms and let ter designations are 

keyed to reference illustration "Dm. 

CHARGE 
COIL 
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The capacitor is the heart of the ignition 
system. Therefore, the stop button (or key 
switch) prevents capacitor charge. One end 
of the capacitor is connected to engine 
ground. When the stop button (or key 
switch) is'closed, the capacitor is grounded. 
When both ends of the capacitor are con
nected to engine ground, current flow from 
the charge coil will by-pass the capacitor as 
shown in reference illustration "D"". If the 
capacitor is not charged, ignition cannot 
occur. 

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. 

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. See Chapter 3. 

© 2006 PDF 

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 
1- 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. 

2 - Remove the spark plugs and keep 
them in ORDER by cylinder for evaluation 
later. Ground the spark plug leads to the 
engine to render the ignition system in
operative while performing the compression 
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check and to prevent damage to the ignition 
coil. If a high tension lead is not grounded, 
the coil will a t tempt to match the demand 
created by the spark trying to jump from 
the electrode to the nearest ground. 

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

CHECKING THE TYPE H SYSTEM 

The following equipment is required to 
test the Type II CD Magneto Ignition Sys
tem. 

There is no way on this green earth to 
properly or accurately check the system 
without the following text equipment: 

Spark Test — with the air gap adjusted to 
1/2 inch (12.7 mm). 
Neon Test Light — Model M-80 or S-80 
with a 1-1/2 volt battery adapter. If a 
Model M-90 test light is available an 
adapter is not necessary. A Stevens or 
Electro Specialties C D . Voltmeter 
Tester will also do the job. 
Ohmmeter - - capable of indicating low 
ohms (RX1) and high ohms (RX 1,000). 
Jumper Wires — four required. These 
jumper wires may be made using a piece 
of No. 16 solid wire about 8 inches long 
with the insulation stripped back about 
an inch from each end. 

Spark Plugs 
3 - Check the plug wires to be sure they 

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

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

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

5- A spark tester capable of testing for 
spark while cranking and also while the 
engine is operating, can be purchased from 
almost any automotive parts supply store, 
reference illustration "E". 

Use a spark tester and check for spark at 
each cylinder. If the spark tester is used, it 
should be held at least 2" from any metal 
part of the engine. 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 man
ner, 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 or in the key switch. 

If a satisfactory spark cannot be obtain
ed, proceed with the troubleshooting as out
lined in the following paragraphs. 

GOOD WORDS 
Each of the leads from the Power Pack 

and the leads from under the flywheel have 
a connector. The leads from the Power 
Pack to the coils have three-prong connec
tors. The other connectors for the charge 
coil and the sensor to the Power Pack each 
have four-prong connectors. Numerous ref
erences to these connectors will be made in 
the following tests. 
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MORE GOOD WORDS 
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 
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. 

Test No. 1 
Kill Button or Key Switch 
Three-prong Connector 
Models Prior to 1986 

Separate the three prong connector bet
ween the Power Pack and the ignition coils. 

Set the ohmmeter to the high ohms 
scale. Connect the ohmmeter red lead to 
the "A" terminal in the ignition coil end of 
the connector, and the ohmmeter black lead 
to a good ground on the engine. 

If the engine is equipped with a push stop 
button, proceed as follows: With the button 
at rest, there should be no continuity. De
press the button — the meter should indi
cate continuity. 

If a key switch is used, the meter should 
indicate continuity with the switch in the 
OFF position. Turn the key switch to the 
ON position and the meter should indicate 
NO continuity. 

If there is any needle movement, leave 
the ohmmeter connected and disconnect the 
black/yellow stripe wire from the key 
switch "M" terminal. 

Now, if the meter indicates an open 
circuit with the wire disconnected from the 
key switch, replace the switch or perform 
Test No. 2, before replacing the switch. 

k 
POWER 
PACK 

Illustration showing both halves of a five prong 
quick disconnect fitting used since 1986. Identification 
letters are embossed on the surface next to each 
terminal. Use this diagram for reference ■while per
forming the tests on the following pages. 

If a closed circuit (0 ohms) is indicated, 
repair or replace the black/yellow strip lead 
between the key switch and the ignition coil 
end of the three-prong connector. 

Test No. 2 
Three-prong Connector 
Kill Button or Key Switch 
Models Prior to 1986 
Five-prong Connector 
Models 1986 and after 

Separate the three or five prong con
nector from the Power Pack. Connect 
jumper wires between the male and female 
part of the connector, matching color to 
color, for the four outer terminals. Do not 
jumper the center terminal marked "E"*. 

Crank the engine with the starter motor. 
If spark is now present but was not with the 
connector connected, either the key switch 
is faulty or the stop button is at fault. 

If there is no spark with this test, con
tinue with the troubleshooting. 

Test No. 3 
Ignition Coil Test 
Primary Winding 
Three-prong Connector 
Models Prior to 1986 

Disconnect the spark tester from the 
engine. Separate the three-prong connector 

TEST 1 TEST 2 
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POWER 3-WAY KEY COIL 
PACK PLUG SWITCH 

TEST 3 

between the Power Pack and the ignition 
coils. 

Connect the Red lead of an ohmmeter to 
the "Bw prong in the connector to the coils. 
Connect the Black meter lead to a good 
ground on the engine. 

Set the ohmmeter to the low ohm scale. 
The resistance of the primary winding 
should be 0.1 4-0.05 ohms. 

To check the primary winding of the 
other coil, move the red ohmmeter lead to 
the "C" prong of plug to the coils. Repeat 
the tests. The ohmmeter should indicate 
the same amount of resistance. 

Five-prong Connector 
Models 1986 and after 

Rotate the primary leads (Orange and 
Orange/Blue) CLOCKWISE to remove them 
from the primary terminals at the ignition 
coils. 

Connect the Red lead of an ohmmeter to 
the primary terminal at the ignition coil. 

Connect the Black meter lead to a good 
ground on the engine. 

Set the ohmmeter to the low ohm scale. 
The resistance of the primary winding 
should be 0.1 +0.05 ohms. 

To check the primary winding of the 
other coil, move the Red ohmmeter lead to 

TEST k 

the primary terminal on the other ignition 
coils. Repeat the tests. The ohmmeter 
should indicate the same amount of resis
tance. 

Test No. * 
Ignition Coil Test 
Secondary Winding 
Three-prong Connector 
Models Prior to 1986 

To check the secondary winding of the 
coils, connect the Red ohmmeter lead in 
either "B" or "C", depending on the coil 
being tested, and the Black test lead to the 
inside of the high tension spark plug lead. 

Set the ohmmeter to the high scale. The 
meter should indicate 275 ohms +50 ohms. 

Test the other coil in the same manner 
with the red ohmmeter lead connected to 
the other point "B" or "C" and the Black lead 
to the high tension lead for that coil. 

Five-prong Connector 
Models 1986 and after 

To check the secondary winding of the 
coils, make contact with the Red ohmmeter 
lead to the inside of the high tension spark 
plug lead and the Black test lead to a good 
ground on the engine. 

Set the ohmmeter to the high scale. The 
meter should indicate 275 ohms +50 ohms. 

Test the other coil in the same manner 
with the Red ohmmeter lead connected to 
the other high tension lead and the Black 
test lead to a good ground on the engine. 

If either winding -- primary or secondary 
-- fails the test, the coil must be replaced. 

Coil Power Test 
Very special equipment is required to 

make a power test of the coil. Therefore, 
either purchase a new coil or take the old 
coil to a nearby OMC dealer for a power 
test. 

Test No. 5 
Sensor Coil Resistance 
Al l Models 

Separate the four or five prong con
nector. This is the connector for the leads 
from the Power Pack to the armature plate. 

Insert one end of a jumper wire into "B" 
of the female portion of the connector. 
Insert another jumper wire into " C of the 
female portion of the connector. 

© 2006 PDF Manual Master 



TYPE 11 CD WITH SENSOR COIL 5-59 

Connect the test leads of an ohrnmeter 
to each of the jumper wires. Set the 
ohrnmeter to the low scale. The sensor coil 
resistance is satisfactory if the meter indi
cates 40 j-10 ohms. If the resistance is not 
within this range, replace the sensor coil. 

Test No. 6 
Sensor Coil 
Testing for a Short 
All Models 

Connect the black ohrnmeter test lead to 
the armature plate ground. Connect the red 
meter lead to the jumper wire connected to 
terminal "C". Turn the ohrnmeter to the 
high ohm scale. Any meter needle move
ment indicates the sensor coil or the leads 
are shorted to ground. A shorted sensor coil 
MUST be replaced. A shorted sensor coil 
lead can and MUST be repaired. 

Disconnect the two jumper wires from 
"B" and "C". 

Test No. 7 
Charge Coil 
Resistance Test 
All Models 

Insert a jumper wire into terminal "A" 
into the female portion of the armature 
plate connector. Insert a jumper wire into 
terminal "D" of the connector. 

Now, connect one meter lead to one 
jumper wire and the other test lead to the 
other jumper wire. 

Set the ohrnmeter to the high ohm scale. 
The meter should indicate 575 ohms +75 
oms. 

If servicing an electric start model out
board, the meter should indicate W5 ohms 
+75 ohms. 

If the resistance is not within the limts 
given, the charge coil MUST be replaced. 

| TEST 5 
TEST 6 

I TEST 7 
TEST 8 

Test No. 8 
Charge Coil 
Testing for a Short 

Set the ohrnmeter to the High Ohm 
scale. Connect the black ohrnmeter lead to 
the armature plate ground. Connect a jum
per wire to the "A" terminal of the con
nector. Connect the red meter lead to the 
jumper wire. Any meter needle movement 
indicates the charge coil or the charge coil 
leads are shorted to ground. 

A shorted charge coil MUST be replaced. 
A shorted charge coil lead can and MUST be 
repaired or replaced. 

Test No. 9 
Charge Coil 
Output Test 

An M-80 or S-80 tester can be used for 
this test. A neon test light available from 
almost any automotive parts supply store 
may also be used. 

Insert a jumper wire into the "A" and "D" 
pin holes in the armature plate side of the 
connector. Connect the neon test leads or 
the neon test light leads to the jumper 
wires. 

ARMATURE 
PLATE 

SENSOR 2 3 

TEST 9 
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SPARK COIL 
TESTER 

KEY 
SWITCH 

3-WAY 
PLUG 

POWER 
PACK 

4-WAY 
PLUG 

SENSOR CHARGE 
COIL 

TEST 10 

If the neon tester is being used, turn the 
switch to position "2". Depress load button 
"B" and at the same time crank the engine 
using the hand starter rope and observe the 
light of the neon tester. If the neon light 
flashes, the charge coil is satisfactory for 
further service. If the neon light fails to 
flash, reverse the jumper leads of either 
tester and repeat the test. If the light fails 
to flash during either test, the charge coil 
MUST be replaced and the test repeated. 
After a new coil has been installed, the test 
should be successful. 

Test No. 10 
Trigger Input 

This test is presented using a M-80 or S-
80 Tester. 

Insert a jumper wire between the "A" 
terminals of both parts of the four or five 
prong connector. Insert a jumper wire bet
ween the "D" terminals of the connector. 

SAFETY WORDS 
DO NOT touch the terminal ends of the 

jumper wires while making connections to 
the power pack, or when cranking the engine 
to prevent possible shock hazards. 

Attach one end of a jumper wire to the 
blue lead of the neon tester. Insert the 
other end of the jumper wire to terminal "B" 
in the power pack end of the connector. 

Connect one end of another jumper wire 
to the positive (+) side of the battery adap
ter. Insert the other end of the jumper wire 
into terminal "C" in the power pack end of 

the connector. Move the switch to position 
No. 3. 

Now, crank the engine with the hand 
starter rope, and tap the load button "B". 
When the load button "B" is depressed, a 
spark should jump at the gap of the spark 
tester connected to the No. 2 ignition coil 
only. If spark is visible at both gaps of the 
spark tester during this test, replace the 
power pack. 

Reverse the jumper wires on terminals 
"B" and "C" in the power pack end of the 
connector. Repeat the test to fire No. 1 
ignition coil. If a spark occurred during 
each of these tests, the sensor coil is de
fective and must be replaced. If there was 
no spark, or a spark occurred on one of the 
tests, but not on the other, continue with 
the troubleshooting procedures. 

Remove the jumper wires. Carefully 
align the connector halves and assemble the 
connector. Just a drop of acetone or de
natured alcohol on the prongs will act as a 
lubricant and ease assembly of the con
nector. 

Test No. 11 
Power Pack Output 

This test is presented using a M-80 or S-
80 Tester. 

Separate the three or five prong con
nector between the power pack and the 
ignition coils. Connect each end of a jump
er wire to the "C" terminal of the male and 
female halves of the connector. 
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PACK PLUG SWITCH TESTER 

TEST 11 

Connect the blue lead of the neon tester 
to a good ground on the engine. Connect 
one end of another jumper wire to the black 
lead of the tester. Insert the other end of 
the jumper wire to terminal "B" in the power 
pack end of the connector. 

Set the neon tester switch to position 
No. 1. Now, hold load button "A" depressed, 
and at the same time crank the engine with 
the hand starter rope, and observe the light 
in the tester. 

Reverse the jumper wires between term
inals "B" and "C" in the power pack end of 
the connector. 

Hold the load button "A" depressed and 
at the same time crank the engine with the 
starter rope and again observe the light in 
the tester. 

If the neon light flashes on each output 
test, the power is satisfactory. Check the 
ignition coils. If the neon light does not 
flash, or flashes on only during one of the 
tests, replace the power pack and repeat 
this power pack output test . 

Power Pack Output 
Using Neon Test Light 

Connect one lead of the tester to either 
the "B" or "C" terminals of the power pack 
end of the connector. Connect the other 
lead to a good ground on the engine. Crank 
the engine with the starter rope and observe 
the light. If the light flashes during both 
tests , the power is in good condition. If the 
light flashes during only one test or does not 
flash at all, the power pack is unfit for 
further service and must be replaced. 

Remove all jumper wires and test equip
ment. Assemble the connector. 

Test No. 12 
Ignition System 
Using CD Voltmeter Tester 

This is a special tester available only 
through OMC. These test can only be 
performed using this piece of equipment. 

— soo 

P 0 W E R 4-WAY SENSOR CHARGE 
PACK PLUG COIL 

TEST 12 

BEFORE conducting the following test, 
the Spark Test, Stop Button Test, and the 
Ohmmeter Tests should have been perform
ed. 

Checking for Shorts to Ground 
Set the meter switches to Negative and 

500. Disconnect the four or five prong 
connector. Insert the red meter lead into 
the "A" cavity of the female half. Connect 
the black meter lead to the armature plate 
or to a good ground on the engine. 

Crank the engine with the hand star ter 
rope and observe the meter reading. Re
move the meter lead from the "A" cavity 
and insert it into cavity "D", same half of 
the connector. Again, crank the engine with 
the starter rope and observe the meter. 

ANY meter reading during EITHER test 
indicates the charge coil is shorted to 

POWER 4-WAY SENSOR CHARGE 
PACK PLUG COIL 

TEST 13 
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ground. Check it out. Find the short and 
repair it, or replace the charge coil. 

Test No. 13 
Charge Coil Output 

Set the meter switches to Negative and 
500. Insert the red meter lead into the "D" 
cavity of the female part of the connector. 
Insert the black meter lead into the "A" 
cavity. Crank the engine and observe the 
meter reading. 

If the meter reading is less than 230, 
replace the charge coil. If the meter read
ing is 230 or higher, proceed with the Sensor 
Coil Output Test in the following para
graphs. 

Test No. 1* 
Sensor Coil Test for Short to Ground 

Set the meter switches to "S" and "5"". 
Disconnect the four or five prong connector. 
Insert the red meter lead into the "C" cavity 
of the female part of the connector. Con
nect the black meter lead to the armature 
plate or to a good ground on the engine. 

Crank the engine with the hand starter 
rope and observe the meter reading. Re
move the lead from the "C" cavity and 
insert it into the "B" cavity. Again, crank 
the engine and observe the meter reading. 

ANY reading during EITHER test indi
cates the sensor coil is shorted to ground. 
Check it out. Find the short and repair it, 
or replace the sensor coil. 

Test No. 15 
Sensor Coil Output Test 

Set the meter switches to *'S" and "5". 
Insert the black tester lead into the "C" 

POWER 4-WAY SENSOR CHARGi 
PACK PLUG COIL 

TEST 14 

cavity of the female part of the connector. 
Insert the red meter lead into the "B" cavi
ty-

Crank the engine with the hand starter 
rope and observe the meter reading. If the 
meter reading is less than 0.3, replace the 
sensor coil. If the meter reading is 0.3 or 
higher, proceed to the Power Pack Output 
Test. 

Assemble the four or five prong con
nector. 

SPECIAL WORDS 
If testing a unit with a five prong con

nector, proceed to Test No. 18. 

Test No. 16 
Power Pack Output Test 

Units with three prong connector: Set 
the meter switches to NEGATIVE and 500. 
Disconnect the three-prong connector be
tween the power pack and the ignition coils. 
Insert jumper leads between the "B" and "C" 
terminals of both male and female halves of 
the connector - "B" to "B" and "C" to "C". 
Connect the black meter lead to a good 
ground on the engine. Connect the red 
meter lead to the metal part of the jumper 
lead coming from the power pack cavity "B" 
—the female connector. Crank the engine 
and observe the meter reading. 

Now, connect the red meter lead to the 
metal part of the jumper lead in the "C" 
cavity. Again, crank the engine. The meter 
reading should be 180 or higher. 

PACK PLUG COIL 

TEST 15 
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Test No. 17 
Another Power Pack Output Test 

If the meter reading during the previous 
two checks was not 180 or higher, discon
nect the jumper lead from the cavity on the 
Power Pack half of the connector which had 
the low reading (either "B" or "C""). Insert 
the red meter lead into the cavity from 
which the jumper lead was just removed 
(either "B" or "C"), on the Power Pack half 
of the connector. 

Again, crank the engine and observe the 
meter reading. If the meter now reads 180 
or higher, the ignition coil is defective and 
MUST be replaced. If the meter does NOT 
read 180 or higher, the Power Pack is defec
tive. 

If the meter does not read 180 or higher 
on both outputs, the power pack is defec
tive. 

Test No. 18 
Power Pack Output Test 

Units with five prong connector: Rotate 
the primary leads (Orange and Orange/Blue) 
CLOCKWISE to remove them from the pri
mary terminals at the ignition coils. Obtain 
a pair of terminal extenders from the deal
er, or a pair of very short jumper wires and 
connect them in series with the coil ter
minals and the primary leads back in their 
original locations. 

Make contact with the Red voltmeter 
lead to a metal portion of the terminal 
extender or jumper lead aligator clip of the 
No. 1 ignition coil. Make contact with the 
Black voltmeter lead to a suitable ground on 
the powerhead. Crank the powerhead with 
the starter motor while observing the volt
meter reading. The meter should register a 
minimum of 200 volts. 

STATOR 

5 VOLTMETER 

ô 
® ® 
^ S - 500 
+ 

Q Q 

TEST 18 

If the reading is less than indicated, 
disconnect the primary lead from the ter
minal extender or jumper lead and connect 
the Red voltmeter lead directly to the 
spring clip inside the boot of the primary 
lead. Crank the powerhead once more with 
the starter motor while observing the volt
meter reading. If the meter registers 200 
volts or higher, test the ignition coil as 
described in Test 3 and k in this testing 
section. If the voltmeter registers less than 
200 volts, check the condition of the spring 
clip inside the boot and the primary lead. 
Replace these items as necessary and then 
retest Power Pack output. 

Repeat this test for the No. 2 ignition 
coil. If one test is good but the other test is 
bad, there is a high probability the Power 
Pack is defective and must be replaced. 

If both tests prove bad, the problem 
could still be with the Power Pack, but 
could be with the charge coil, repeat 
Test No. 13, to check the input signal to the 
Power Pack. If this test proves good, re
place the Power Pack. 

GOOD WORDS 
To take testing the Power Pack one step 

further: An erroneous reading could be 
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obtained if the cranking speed of the power-
head was not fast enough to produce the 
required voltage. This condition would oc
cur if using an undercharged battery. 

Therefore before replacing an expensive 
electrical; non-returnable component, the 
Power Pack may be taken to the dealer for 
the final v/ord on its condition. 

Remove the terminal extenders or jump
er leads and replace the primary leads back 
in their original locations: Orange/Blue to 
coil No. 1 and Orange to coil No. 2. 

TYPE H CD IGNITION SYSTEM 
COMPONENT REPLACEMENT 

General Information 
CD magnetos installed on outboard en

gines will usually operate over extremely 
long periods of time without requiring ad
justment or repair. However, if ignition 
system problems are encountered, and the 
usual corrective actions such as replace
ment of spark plugs does not correct the 
problem, the magneto output should be 
checked to determine if the unit is function
ing properly. 

CD magneto overhaul procedures may 
differ slightly on various outboard models, 
but the following general basic instructions 
will apply to all 3ohnson/Evinrude high 
speed flywheel-type CD magnetos. 

FLYWHEEL REMOVAL 

1- Remove the hood or enough of the 
engine cover to expose the flywheel. Dis
connect the battery connections from the 
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 starter free. Remove the nut secur
ing 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. 

2- Install the proper flywheel puller us
ing the screw holes in the flywheel. NEVER 
attempt to use a puller which pulls on the 
outside edge of the flywheel or the flywheel 
may be damaged. After the puller is install
ed, tighten the center screw onto the end of 
the crankshaft. Continue tightening the 
screw until the flywheel is released from 
the crankshaft. Remove the flywheel. DO 
NOT strike the puller center bolt with a 
hammer in an attempt to dislodge the fly
wheel. Such action could seriously damage 
the lower seal and/or lower bearing. 

3- 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 attached, is flush with the boss on 
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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. 

ARMATURE PLATE - REMOVAL 
*- Release the armature leads from the 

support clamps. Disconnect the four-prong 
connector. This is the connector for the 
leads from the armature plate to the Power 
Pack. If servicing an electric start model, 
disconnect the wires from the terminal 
board on the starboard side of the engine. 

Remove the five screws along the out
side rim of the armature plate, and then lift 
the plate free of the powerhead. The re
tainer plate under the armature plate does 
not have to be removed, unless the plate is 
damaged or further work on the powerhead 
is required. 

ARMATURE PLATE INSTALLATION 

5- Install the retainer plate onto the 
powerhead, if it was removed. Position the 
support plate over the retainer plate and 
align the holes through the plate with the 
holes in the crankcase. Apply a thin coat of 
OMC nut lock to the threads of the attach
ing screws. Install and tighten the screws. 

Apply OMC Molylube to the crankcase 
boss — the pilot for the armature plate. 

Lubricate the armature plate bearing with a 
light coating of OMC lubricant. 

Compress the armature plate bearing 
with a pair of needle nose pliers in the slots 
provided, and at the same time, guide the 
armature plate into position. 

6- Position the armature plate with the 
center of the charge coil in line with the 
beginning of the throttle cam. Tighten the 
armature attaching screws to the torque 
value given in the Appendix. 

If servicing an electric start model, posi
tion the cutouts in the armature plate in 
line with the beginning of the throttle cam. 

Secure the armature plate lead under the 
bracket with enough slack to allow for full 
advance. 
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If servicing an electric start model, 

route the stator assembly lead behind the 
starboard bracket, and then connect the 
three wires to the terminal board on the 
starboard side of the engine. Match the 
wire color codes of the stator lead with 
those from the rectifier. 

CHARGE OR SENSOR COIL REMOVAL 

First, These Words 
A special tool is required to disconnect 

leads from the connectors. The special tool 
numbers are QMC 322697, 322698, and 
322699, reference illustration "F". On the 
electric start model engines, the wires are 
connected to a terminal board on the star
board side of the engine. Therefore, the 
special tools are NOT required. Each termi
nal has a letter designation embossed into 
the end of the plug for positive identifica
tion. 

If the charge coil is to be replaced, 
disconnect the charge coil lead from the 
four-prong connector at the terminals "A" 
and "D". 

.c&Jfctff*-**'''*1! 

TERMINAL 
REMOVER 

If the sensor coil is to be replaced, 
disconnect the sensor coil lead from the 
four-prong connector at terminals "B™ and 
"C", reference illustration "G". 

GOOD WORD 
The armature plate need not be removed 

in order to remove either the charge coil or 
the sensor coil. 

1- Rotate the armature plate in either 
direction until the retainer plate and at
taching screw are exposed. Remove the 
screw and then the retainer plate from the 
armature plate. 

2- Remove the attaching screws for the 
coil to be removed. Pull the defective coil 
and leads free of the armature plate. If 
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servicing an electric start model, remove 
the screws from the stator assembly, and 
then pull the stator free of the insulated 
sleeve and armature plate. 

CHARGE COIL OR 
SENSOR COIL INSTALLATION 

3- Lubricate the insulating sleeve with 
acetone or denatured alcohol. Insert the 
coil leads through the armature plate and 
sleeve into the four-prong connector. 

Lay the lead wires down into the recess 
on the underside of the armauture plate, as 
shown. 

Start the screw through the retainer 
plate and into the armature plate. Now, 

TERMINAL 
INSTALLER 

rotate the retainer plate clockwise to cover 
the lead wires. The small tab on the retain
er plate must index with the small notch on 
the edge of the armature plate. After the 
tab is properly indexed with the notch, 
tighten the screw securely. 

*- Using a terminal installer, install the 
leads into the four-prong connector. Posi
tion the charge coil, or sensor coil onto the 
armature plate and start the attaching 
screws just finger tight. 

CHARGE COIL AND 
SENSOR COIL ADJUSTMENT 

5- The machined surfaces of the arma
ture plate governs location of the coil as
sembly. The outside edge of the charge coil 
and the sensor coil MUST be flush with the 
machined surfaces on the armature plate to 
prevent contact with the flywheel magnet. 

© 2006 PDF Manual Master 



5-68 IGNITION 

Proper location also assures maximum 
output from the coils. 

Special tool, Coil Locating Ring, OMC 
No. 317001, will simplify alignment of the 
two coils. This tool is machined to fit over 
the armature plate bosses. Place the locat
ing ring in position, push the ring toward the 
coil, and at the same time, pull the coil 
toward the ring, and then tighten the coil 
retaining screws to the torque value given in 
the Appendix. 

FLYWHEEL INSTALLATION 

6- Clean the crankshaft with solvent and 
blow it dry with compressed air. 

Check to be sure the flywheel magnets 
are free of any metal parts. 

If the key is not already in place, posi
tion 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 key way in the 
flywheel aligned with the key on the crank
shaft. 

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

TORQUE 
WRENCH 

© 2006 PDF 

Using a hacksaw Wade to set the sensor coil when 
the special tool, called out in the text, is not available. 
The hacksaw blade is placed against the boss on the 
armature plate, then with the blade vertical, the coil is 
moved to barely make contact with the blade and then 
secured in place. 

Thread the flywheel nut onto the crank
shaft and tighten it to the torque value 
given in the Appendix. 

Carefully align the four-prong connec
tor. Assemble the two halves. 3ust a drop 
of acetone or denatured alcohol will permit 
the pins of the male half to index with the 
cavities in the other half. Secure the con
nector with the retainer. 

Master 



TYPE II CD WITH SENSOR COIL 5-69 

Using a hacksaw blade to set the heels of the charge 
coil to the armature plate when the special tool, called 
out in the text, is not available. The adjustment is 
made in the same manner as described in the illustra
tion directly above. 

If servicing a manual start model, install 
the starter assembly onto the top of the 
powerhead, see Chapter 9. 

POWER PACK REPLACEMENT 

Removal 
7- Separate the three-prong connector 

between the power pack and the ignition 
coils, and the four-prong connector between 
the armature plate and the power pack. 

GOOD WORDS 
Bear in mind and REMEMBER the rout

ing of the power pack leads and the location 
of the clamps to ensure proper lead routing 
and positioning during the installation. 

Remove the attaching hardware securing 
the power pack to the powerhead. 

MORE GOOD WORDS 
Except on rare occasions, when noted, 

always install lockwashers on electrical con
nectors. Place the washer on the engine 
side of the connector to provide a good 
ground. 

Installation 
The leads and half of the connectors will 

be installed on a new power pack. The 
assembly is completely ready for installa
tion when purchased. 

Connect the power pack ground wire, 
and route the wire to prevent any pull when 
the pack is installed. Pull on this ground 
wire could very easily result in ignition 
failure. 

Mount the power pack and tighten the 
attaching screws to the torque value given 
in the Appendix. 

Carefully align the three-prong and four-
prong connector halves. Assemble the two 
halves. 3ust a drop of acetone or denatured 
alcohol will permit the pins of the male half 
to index more easily in the cavities of the 
other half. Secure each connector with the 
retainer. 

TIMING CHECK AND ADJUSTMENT 

GOOD WORDS 
Under normal operating conditions, the 

timing should not change. If the spark 
advance stop screw has been moved, or if 
the Power Pack assembly has been replaced, 
the timing should be checked. The timing 
CANNOT be properly or accurately adjusted 
without a timing light. 

The engine MUST be mounted in a test 
tank or body of water to adjust the timing. 
NEVER attempt to make this adjustment 
with a flush attachment connected to the 
lower unit. The no-load condition on the 
propeller would cause the engine to RUN
AWAY resulting in serious damage or de
struction 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 
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pump in the lower unit. Oust five seconds 
without water will damage the water pump. 

1- Connect the timing light to the No. 1 
cylinder. Start the engine. With the unit in 
FORWARD gear, set engine speed to a mini
mum of 3500 rpm, full spark advance. The 
spark advance should be as listed in the 
Appendix. 

2- If necessary, advance or retard the 
spark to obtain the proper degree reading, 
as follows: Shut down the engine. Loosen 
the locknut and move the advance stop 
adjustment screw to obtain the proper set
ting. One full turn of the screw will result 
in approximately 1 of adjustment. Again 
start the engine and check the degree read
ing. Tighten the locknut securely after the 
final adjustment. 

5-9 SYNCHRONIZATION 
FUEL AND IGNITION SYSTEMS 

Timing is NOT adjustable with a flywheel 
CD magneto system. The timing is controll
ed by the point setting. The correct point 
setting for ALL engines covered in this 
manual is 0.020". The fuel and ignition 
systems MUST be carefully synchronized to 
achieve maximum performance from the en
gine. In simple terms, synchronization is 
timing the carburetion to the ignition. This 
means, as the throttle is advanced to in
crease engine rpm, the carburetor and igni
tion systems are both advanced equally and 
at the same rate. 

Therefore, any time the fuel system or 
the ignition system is serviced to replace a 
faulty part, or any adjustments are made for 
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any reason, the engine synchronization must 
be carefully checked and verified. 

Before making any adjustments with the 
synchronization, the ignition system should 
be thoroughly checked according to the pro
cedures outlined in this chapter and the fuel 
checked according to the procedures out
lined in Chapter k. 

PRIMARY PICKUP ADJUSTMENTS 
AND LOCATIONS 

To properly adjust the synchronization, 
locations are assigned letters and primary 
adjustments are assigned numbers for every 
powerhead covered in this manual. These 
letters and numbers are referenced in the 
Appendix under Tune-up Specifications. The 
locations are lettered A thru E and the 
adjustments are numbered from 1 thru 7. 
The information, a letter and a number, to 
be used is taken from the table by following 
across from the first column for the engine 
being serviced to the column titled Primary-
Pickup Location and the column titles Pri
mary Adjustment Note. Therefore, from 
the Appendix, a letter will be obtained for 
the location of the primary adjustment and 
a number, indicating the method of making 
the adjustment. 

GOOD WORDS 
When making the synchronization adjust

ment, it is well to know and understand 
exactly what to look for and why. The 
critical time when the throttle shaft in the 
carburetor begins to move is of the utmost 
importance. First, realize that the time the 
cam follower makes contact with the cam is 
not the time the throttle shaft starts to 
move. Instead, the critical time is when the 
follower hits the designated position (as 
described in the next five paragraphs) and 
the throttle shaft AT THE CARBURETOR 
begins to move. 

A considerable amount of play exists 
between the follower at the top of the 
carburetor through the linkage to the actual 
throttle shaft. Therefore, the most import
ant consideration is to watch for movement 
of the THROTTLE SHAFT, and not the fol
lower. Movement of the shaft can be exag
gerated by attaching a short piece of stiff 
wire to an alligator clip; grinding down the 
teeth on one side of the clip; and then 
attaching the clip to the throttle shaft, as 
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shown. The wire jiggling will instantly indi
cate movement of the shaft. 

Almost all of the photographs were tak
en with the flywheel removed for clarity. 
Normally the synchronization is set with the 
flywheeTinstalled. 
EXAMPLE 

If the powerhead being serviced is a 
25 hp, 1971, then the primary pickup loca
tion letter obtained from the Appendix is 
"D™ and the primary pickup adjustment note 
number is "3". In this case: 

Perform Steps Dl and D2, valid for all 
power heads with the "D" location. 
DO NOT perform D3, D5, or D6. 
Therefore, perform Step D4 which de
scribes note "3"". 

The following paragraphs describe the 
location in detail and give specific instruc
tions as to exactly how the synchronization 
is to be made. 

The "A" Location 
Al- The pickup for the "A" location is 

PORT side of the mark. This means that the 
pickup on the carburetor arm should be just 
to the PORT side of the mark on the cam. 
To obtain this position, the cam, or the cam 
follower, is to be adjusted until pickup is at 
the proper location and the thro t tie -shaft 
just begins to move. 

A2- Movement of the shaft can be exag
gerated by attaching a short piece of stiff 
wire to an alligator clip; grinding down the 
teeth on one side of the clip; and then 
attaching the clip to the throttle shaft, as 
shown. The wire jiggling will instantly in
dicate movement of the shaft. The actual 
adjustment is accomplished by ONLY ONE 
method, depending on the engine being ser

viced. Check the Appendix for the ad
justment procedure to be performed. The 
reference numbers are listed in the Appen
dix under Primary Pickup Adjustment Note. 

A3- Per Note 1 in the Appendix, loosen 
the two screws under the armature plate 
and move the primary pickup inward or out
ward to meet the follower. 

The "B" Location 
Bl- Powerheads referenced in the Ap

pendix to the "B" Primary Pickup Location 
are to be adjusted to the STARBOARD side 
of the mark. To obtain this position, the 
cam, or the cam follower, (depending the 
type of powerhead being serviced), is to be 
adjusted until pickup is at the proper loca
tion and the throttle shaft just begins to 
move. Movement of the shaft can be exag
gerated by attaching a short piece of stiff 
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wire to an alligator clip; grinding down the 
teeth on one side of the clip; and then 
attaching the clip to the throttle shaft, as 
shown. The wire jiggling will instantly indi
cate movement of the shaft. 

GOOD WORDS 
The actual adjustment is accomplished 

by ONLY ONE method, regardless of the 
powerhead being serviced. Check the Ap
pendix for the adjustment procedure to be 
performed. The reference numbers are list
ed in the Appendix under Primary Pickup 
Adjustment Note. 

B2- Per Note 1 in the Appendix, loosen 
the two screws under the armature plate 
and move the primary pickup inward or out
ward to meet the follower. 

The "C" Location 
Cl- Powerheads referenced in the Ap

pendix to the "C" Primary Pickup Location 
are to be adjusted to the CENTER of the 
mark. To obtain this position, the cam, or 
the cam follower, (depending the type of 
engine being serviced), is to be adjusted 

until pickup is at the proper location and the 
throttle shaft just begins to move. 

C2- Movement of the shaft can be exag
gerated by attaching a short piece of stiff 
wire to an alligator clip; grinding down the 
teeth on one side of the clip; and then 
attaching the clip to the throttle shaft, as 
shown. The wire jiggling will instantly in
dicate movement of the shaft. 

GOOD WORDS 
The actual adjustment is accomplished 

by ONLY ONE of two means, depending on 
the powerhead being serviced. Check the 
Appendix for the adjustment procedures to 
be performed. The reference numbers are 
listed in the Appendix under Primary Pickup 
Adjustment Note. AFTER the pickup 
adjustment note has been obtained from the 
Appendix, perform ONE of the following 
numbered procedures with the matching 
note number from the Appendix. 
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C3- Per Note 1 in the Appendix, loosen 
the two screws under the armature plate 
and move the primary pickup inward or out
ward to meet the follower. 

OR 

Ĉ F- Per Note 2 in the Appendix, loosen 
the center screw on the throttle lever and 
move the lever inward or outward to match 
the line on the cam. 

OR 

C5- Per Note 3 in the Appendix, on the 
starboard side of the engine, loosen the 
clamps on the throttle shaft and move the 
roller to make contact with the armature 
cam. 

OR 

C6- Per Note 4 in the Appendix, loosen 
the clamp on the throttle shaft and move 
the roller to meet the cam. 

T* it • ' 

OR 

C7- Per Note 6 in the Appendix, loosen 
the throttle linkage screw on the STAR
BOARD and move the roller to make con
tact with the cam. 

MARK 
CAM 

FOLLOWER 

'mil'* 

111 

W E I •» 

1̂ , -fe 
'itltefc;?' 
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ADJUSTING 
SCREW 

V-

^W 
• i-?T\V / 

, ^ s , ■ FOLLOWER ■* 
CAM 

OR 

C8- Per Note 7 in the Appendix, ad
vance the throttle control with the adjusting 
screw at the base of the follower, until the 
roller barely makes contact with the cam at 
the mark. 

The "D" Location 
Dl- Powerheads referenced in the Ap

pendix to the "D" Primary Pickup Location 
are to be adjusted with the cam follower 
midway between the two marks on the cam, 
at the moment the throttle shaft at the 
carburetor begins to move. The marks on 
the cam are about 1/4" apart. 

D2- Movement of the shaft can be exag
gerated by attaching a short piece of stiff 
wire to an alligator clip; grinding down the 
teeth on one side of the clip; and then 
attaching the clip to the throttle shaft, as 
shown. The wire jiggling will instantly indi
cate movement of the shaft. 

CAM 
FOLLOWER iS fc jLv 

®© 

'#fe 
TWO 

... LINES 

• - * ■ 

CAM 
*Wt FOLLOWER; 

■' i ftk»V 

Even though the cam and cam follower are mounted 
vertically on the larger size powerheads covered in this 
manual, the procedures given the text are still valid. 

GOOD WORDS 
The actual adjustment is accomplished 

by ONLY ONE of two means, depending on 
the powerhead being serviced. Check the 
Appendix for the adjustment procedure to 
be performed. The reference numbers are 
listed in the Appendix under Primary Pickup 
Adjustment Note. AFTER the pickup 
adjustment note has been obtained from the 
Appendix, perform ONE of the following 
numbered procedures with the matching 
note number from the Appendix. 
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D3- Per Note 1 in the Appendix, loosen 
the two screws under the armature plate 
and move the primary pickup inward or out
ward to meet the follower. 

OR 

D4- Per Note 3 in the Appendix, on the 
starboard side of the engine, loosen the 
clamps on the throttle shaft and move the 
roller to make contact with the armature 
cam. 

OR 

D5- Per Note 6 in the Appendix, loosen 
the throttle linkage screw on the STAR
BOARD and move the roller to make con
tact with the cam. 

4*i 

^ ' 
# ' 

. -* ,-.. "ST 

THROTTLE LINKAGE 
SCREW 

*'\k 
.a 

■ * , < - t » 

■ ■ • : * * : ; 
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Ui) 
OR 

D6- Per Note 7 in the Appendix, ad
vance the throttle control with the adjusting 
screw at the base of the follower, until the 
roller barely makes contact with the cam at 
the mark. 

The "E" Location 
El- Powerheads referenced in the Ap

pendix to the "E" Primary Pickup Location 
have a pointer attached to the intake mani
fold. Synchronization is made by advancing 

■*.--*. 4t 

CAM 
FOLLOWER 

<*£» .'"* 

© 2006 PDF Manual Master 



5-76 IGNITION 

the magneto until the mark on the cam is 
aligned with the pointer on the intake mani
fold. At this point the throttle shaft should 
just begin to move. 

E2- Movement of the shaft can be exag
gerated by attaching a short piece of stiff 
wire to an alligator clip; grinding down the 
teeth on one side of the clip; and then 
attaching the clip to the thrott le shaft, as 
shown. The wire jiggling will instantly indi
cate movement of the shaft. 

GOOD WORDS 
The actual adjustment is accomplished 

by ONLY ONE of three means, depending on 
the powerhead being serviced. Check the 
Appendix for the adjustment procedure to 
be performed. The reference numbers are 
listed in the Appendix under Primary Pickup 
Adjustment Note. AFTER the pickup 
adjustment note has been obtained from the 

Appendix, perform ONE of the following 
numbered procedures with the matching 
note number from the Appendix. 

E3- Per Note 3 in the Appendix, on the 
starboard side of the engine, loosen the 
clamps on the thrott le shaft and move the 
roller to make contact with the armature 
cam. 

OR 

E4- Per Note 5 in the Appendix, loosen 
the eccentirc lock screw on the PORT SIDE 
on the throttle shaft and turn the eccentric 
to move the roller to make contact with the 
armature cam. 
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6 
ELECTRICAL 

6-1 INTRODUCTION 

The battery, gauges and horns, charging 
system, and the cranking system are all 
considered subsystems of the electrical sys
tem. Each of these units or subsystems will 
be covered in detail in this chapter begin
ning with the bat tery. 

The engines covered in this manual use 
one of four ignition systems; A conven
tional magneto^ a low-tension magneto; a 
Type I magneto capacitor discharge (CD) 
system; and a Type II CD system. 

A bat tery is not required to operate the 
engine, fv'ost of the larger horsepower units 
use a cranking motor for starting and the 
battery is only used to supply power for this 
motor. 

The starting circuit consists of a crank
ing motor and a starter-engaging mecha
nism. A solenoid is used as a heavy-duty 
switch to carry the heavy current from; the 
battery to the starter motor. The solenoid 
is actuated by turning' the ignition kev to 
the START position. Cn some models, a 
pushbutton is used to actuate the solenoid. 

These engines are also equipped with a 
hand starter for use when the electric star
ter motor system is inoperative. 

6-2 BATTERIES 

The battery is one of the most important 
parts of the electrical system. In addition 
to providing electrical power to start the 
engine, it also provides power for operation 
of the the running lights, radio, electrical 
accessories, and possibly the pump for a bait 
tank. 

Because of its job and the consequences, 
(failure to perform in an emergency) the 
best advice is to purchase a well-known 
brand, with an extended warranty period, 
from a reputable dealer. 

The usual warranty covers a prorated 

replacement policy, which means you would 
be entitled to a consideration for the t ime 
left on the warranty period if the battery 
should prove defective before its t ime. 

Do not consider a battery of less than 
70-ampere hour capacity. If in doubt as to 
how large your boat requires, make a liberal 
est imate and then purchase the one with the 
next higher ampere rating. 

MARINE BATTERIES 

Because marine batteries are required to 
perform under much more rigorous condi
tions than automotive batteries, they are 
constructed much differently than these 
used in automobiles or trucks. Therefore, a 
marine battery should always be the No. i 
unit for the boat and other types of bat ter 
ies used only in an emergency. 

(Yarine batteries have a much heavier 
exterior case to withstand the violent 
pounding and shocks imposed on it as the 

ft ;.* .■» -. -v .'. .« - ■ 
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A fully charged battery, filled to the proper level 
with electrolyte, is the heart of the ignition system. 
Engine starting and efficient performance can never be 
obtained if the battery is below a fully charged rating. 
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6-2 ELECTRICAL 

boat moves through rough water and in 
extremely tight turns. 

The plates in marine batteries are thick
er than in automotive batteries and each 
plate is securely anchored within the bat
tery case' to ensure extended life. 

The caps of marine batteries are "spill 
proof" to prevent acid from spilling into the 
bilges when the boat heels to one side in a 
tight turn, or is moving through rough wa
ter . 

Because of these features, the marine 
battery will recover from a low charge 
condition and give satisfactory service over 
a much longer period of t ime than any type 
of automotive-type unit. 

BATTERY CONSTRUCTION 

A battery consists of a number of pos
itive and negative plates immersed in a 
solution of diluted sulfuric acid. The plates 
contain dissimilar active materials and are 
kept apart by separators. The plates are 
grouped into what are termed elements. 
Plate straps on top of each element connect 
all of the positive plates and all of the 
negative plates into groups. 

The bat tery is divided into cells which 
hold a number of the elements apart from 
the others. The entire arrangement is con
tained within a hard-rubber case. The top is 
a one-piece cover and contains the filler 
caps for each ceil. The terminal posts 
protrude through the top where the bat tery 
connections for the boat are made. Each of 
the cells is connected to its neighbor in a 
positive-to-negative manner with a heavy 
strap called the cell connector. 

The battery MUST be located near the engine in a 
well-ventilated area. It must be secured in such a 
manner that absolutely no movement is possible in any 
direction under the most violent actions of the boat. 

BATTERY RATINGS 

Two ratings are used to classify bat ter -
less One is a 20-hour rating at 30 F and the 
other is a cold rating at 0 F. This second 
figure indicates the cranking load capacity 
and is referred to as the Peak Watt Rating 
of a battery. This Peak Watt Rating (PWR) 
has been developed to measure the cold-
cranking ability of the bat tery. The numeri
cal rating is embossed on each bat tery case 
at the base and is determined by multiplying 
the maximum current by the maximum volt
age. 

The ampere-hour rating of a battery is 
its capacity to furnish a given amount of 
amperes over a period of t ime at a cell 
voltage of 1.5. Therefore, a battery with a 
capacity of maintaining 3 amperes for 20 
hours at 1.5 volts would be classified as a 
60-ampere hour battery. 

Do not confuse the ampere-hour rating 
with the PWR, because they are two un
related figures used for different purposes. 

A replacement battery should have a 
power rating equal or as close to the old 
unit as possible. 

BATTERY LOCATION 

Every battery installed in a boat must be 
secured in a well-protected ventilated area. 
If the battery area is not well ventilated, 
hydrogen gas which is given off during 
charging could become very explosive if the 
gas is concentrated and confined. Because 
of its size, weight, and acid content, the 
bat tery must be well-secured. If the bat
tery should break loose during rough boat 
maneuvers, considerable damage could be 
done, including damage to the hull. 

BATTERY SERVICE 

The battery requires periodic servicing 
and a definite maintenance program to en
sure extended life. If the battery should 
test satisfactorily, but still fails to perform 
properly, one of five problems could be the 
cause. 

1- An accessory might have accidently 
been left on overnight or for a long period 
during the day. Such an oversight v/ould 
result in a discharged battery. 

2- Slow speed engine operation for long 
periods of t ime resulting in an undercharged 
condition. 
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3- Using more electrical power than the 
generator can replace will result in an un
dercharged condition. 

k- A defect in the charging system. A 
faulty generator, defective regulator, de
fective alternator or diodes on units with an 
alternator, or high resistance somewhere in 
the system could cause the battery to be
come undercharged. 

5- Failure to maintain the battery in 
good order. This might include a low level 
of electrolyte in the cells; loose or dirty 
cable connections at the battery terminals; 
or possibly an excessive dirty battery top. 

Electrolyte Level 
The most common practice of checking 

the electrolyte level in a battery is to 
remove the cell cap and visually observe the 
level in the vent well. The bottom of each 
vent well has a split vent which will cause 
the surface of the electrolyte to appear 
distorted when it makes contact. When the 
distortion first appears at the bottom of the 
split vent, the electrolyte level is correct . 

Some late-model batteries have an elec
trolyte-level indicator installed which oper
ates in the following manners 

A transparent rod extends through the 

center of one of the cell caps. The lower 
tip of the rod is immersed in the electrolyte 
when the level is correct. If the level 
should drop below normal, the lower tip of 
the rod is exposed and the upper end glows 
as a warning to add water. Such a device is 
only necessary on one cell cap because if 
the electrolyte is low in one cell it is also 
low in the other cells. BE SURE to replace 
the cap with the indicator onto the second 
cell from the positive terminal. 

During hot weather and periods of heavy 
use, the electrolyte level should be checked 
more often than during normal operation. 
Add colorless, odorless, drinking water to 
bring the level of electrolyte in each cell to 
the proper level. TAKE CARE not to 
overfill, because adding an excessive 
amount of water will cause loss of electro
lyte and any loss will result in poor perfor
mance, short bat tery life, and will contri
bute quickly to corrosion. NEVER add elec
trolyte from another battery. Use only 
clean pure water. 

Cleaning 
Dirt and corrosion should be cleaned 

from the battery just as soon as it is dis
covered. Any accumulation of acid film or 
dirt will permit current to flow between the 
terminals. Such a current flow will drain 
the battery over a period of t ime. 

Clean the exterior of the battery with a 
solution of diluted ammonia or a soda solu
tion to neutralize any acid which may be 
present. Flush the cleaning solution off 
with clean water. TAKE CARE to prevent 
any of the neutralizing solution from enter
ing the cells, by keeping the caps tight. 

A poor contact at the terminals will add 
resistance to the charging circuit. This 
resistance will cause the voltage regulator 
to register a fully charged battery, and thus 

One of the most effective means of cleaning the 
battery terminals is to use a wire brush designed for 
this specific purpose. 

An inexpensive brush can be purchased and used to 
clean battery lead connectors to ensure a proper con
nection. 
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cut down on the alternator output adding to 
the low battery charge problem. 

Scrape the battery posts clean with a 
suitable tool or with a stiff wire brush. 
Clean the inside of the cable clamps to be 
sure they do not cause any resistance in the 
circuit. 

Battery Testing 
A hydrometer is a device to measure the 

percentage of sulfuric acid in the bat tery 
electrolyte in terms of specific gravity. 
When the condition of the battery drops 
from fully charged to discharged, the acid 
leaves the solution and enters the plates, 
causing the specific gravity of the electro
lyte to drop: 

The following six points should be ob
served when using a hydrometer. 

1- NEVER a t tempt to take a reading 
immediately after adding water to the bat
tery. Allow at least 1/4 hour of charging at 
a high rate to thoroughly mix the electro
lyte with the new water and to cause vigor
ous gassing. 

2- ALWAYS be sure the hydrometer is 
clean inside and out as a precaution against 
contaminating the electrolyte. 

3 - If a thermometer is an integral part 
of the hydrometer, draw liquid into it sever
al times to ensure the correct temperature 
before taking a reading. 

k- BE SURE to hold the hydrometer 
vertically and suck up liquid only until the 
float is free and floating. 

5- ALWAYS hold the hydrometer at eye 
level and take the reading at the surface of 
the liquid with the float free and floating. 

A pair of pliers should be used to tighten the 
wingnuts, when they are used. Securing the wingnuts by 
hand is not adequate, the connections will vibrate loose. 

Disregard the light curvature appearing 
where the liquid rises against the float 
s tem. This phenomenon is due to surface 
tension. 

6- DO NOT drop any of the battery 
fluid on the boat or on your clothing, be
cause it is extremely caustic. Use water 
and baking soda to neutralize any bat tery 
liquid that does accidently drop. 

After withdrawing electrolyte from the 
bat tery cell until the float is barely free, 
note the level of the liquid inside the hydro
meter . If the level is within the green band 
range, the condition of the bat tery is sat is
factory. If the level is within the white 
band, the bat tery is in fair condition, and if 
the level is in the red band, it needs charg
ing badly or is dead and should be replaced. 
If the level fails to rise above the red band 
after charging, the only answer is to replace 
the battery. 

A check of the electrolyte in the battery should be 
on the maintenance schedule for any boat. A hydrom
eter reading of 1.300 or in the green band, indicates the 
battery is in satisfactory condition. If the reading is 
1.150 or in the red band, the battery needs to be 
charged. Observe the six safety points given in the text 
when using a hydrometer. 
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JUMPER CABLES 

If booster batteries are used for starting 
an engine the jumper cables must be con
nected correctly and in the proper sequence 
to prevent damage to either bat tery, or to 
the alternator diodes. 

ALWAYS connect a cable from the posi
tive terminal of the dead battery to the 
positive terminal of the good battery FIRST. 
NEXT, connect one end of the other cable to 
the negative terminal of the good battery 
and the other end to the ENGINE for a good 
ground. By making the ground connection 
on the engine, if there is an arc when you 
make the connection it will not be near the 
battery. An arc near the battery could 
cause an explosion, destroying the battery 
and causing serious personal INJURY. 

DISCONNECT the battery ground cable 
before replacing an alternator or before 
connecting any type of meter to the al ter
nator. 

If it is necessary to use a fast-charger on 
a dead battery, ALWAYS disconnect one of 
the boat cables from the battery FIRST, to 
prevent burning out the diodes in the rect i 
fier. NEVER use a fast-charger as a booster 
to start the engine because the voltage 
regulator may be DAMAGED. 

STORAGE 

age to the terminals and wiring. Before 
putting the boat in storage, disconnect and 
remove the batteries. Clean them thor
oughly of any dirt or corrosion, and then 
charge them to full specific gravity reading. 
After they are fully charged, store them in 
a clean cool dry place where they will not 
be damaged or knocked over. 

NEVER store the battery with anything 
on top of it or cover the bat tery in such a 
manner as to prevent air from circulating 
around the filler caps. All bat ter ies , new 
and old, will discharge during periods of 
storage, more so if they are hot than if they 
remain cool. Therefore, the electrolyte 
level and the specific gravity should be 
checked at regular intervals. A drop in the 
specific gravity reading is cause to charge 
them back to a full reading. 

In cold climates, care should be exer
cised in selecting the battery storage area. 
A fully-charged battery will freeze at about 
60 below zero. A discharged battery, al
most dead, will have ice forming at about 19 
degrees above zero. 

DUAL BATTERY INSTALLATION 

Three methods are available for utilizing 
a dual battery hookup. 

If the boat is to be laid up for the winter 
or for more than a few weeks, special 
attention must be given to the battery to 
prevent complete discharge or possible dam-

Someone smoking close to this battery during high 
charge may have ignited the explosive fumes, blowing a 
hole in the top surface. 

A common set of heavy-duty jumper cables. Ob
serve the safety precautions given in the text when 
using jumper cables. 
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Schematic diagram for a three battery, two engine 
hookup. 

1- A high-capacity switch can be used to 
connect the two batteries. The accom
panying illustration details the connections 
for installation of such a switch. This type 
of switch installation has the advantage of 
being simple, inexpensive, and easy to 
mount and hookup. However, if the switch 
is accidently left in the closed position, it 
will cause the convenience loads to run 
down both batteries and the advantage of 
the dual installation is lost. The switch may 
be closed intentionally to take advantage of 
the extra capacity of the two batteries, or 
it may be temporarily closed to help s tar t 

Schematic diagram for a two battery, two engine 
hookup. 
the engine under adverse conditions. 

2- A relay can be connected into the 
ignition circuit to enable both batteries to 
be automatically put in parallel for charging 
or to isolate them for ignition use during 
engine cranking and star t . By connecting 
the relay coil to the ignition terminal of the 
ignition-starting switch, the relay will close 
during the start to aid the starting battery. 
If the second battery is allowed to run down, 
this arrangement can be a disadvantage 
since it will draw a load from the starting 
battery while cranking the engine. One way 
to avoid such a condition is to connect the 

Schematic diagram for a two battery, one engine 
hookup. 

Schematic diagram for a single battery, one engine 
hookup. 
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relay coil to the ignition switch accessory 
terminal. When connected in this manner, 
while the engine is being cranked, the relay 
is open. But when the engine is running with 
the ignition switch in the normal position, 
the relay is closed, and the second bat tery is 
being charged at the same t ime as the 
starting bat tery. 

3 - A heavy duty switch installed as close 
to the batteries as possible can be connect
ed between them. If such an arrangement is 
used, it must meet the standards of the 
American Boat and Yacht Council, Inc. or 
the Fire Protection Standard for Motor 
Craft, N.F.P.A. No. 302. 

6-3 GAUGES AND HORNS 

Gauges or lights are installed to warn 
the operator of a condition in the cooling 
and lubrication systems that may need at
tention. The fuel gauge gives an indication 
of the amount of fuel in the tank. If the 
engine overheats or the oil pressure drops 
too low for safety, a gauge or warning light 
reminds the operator to shut down the en
gine and check the cause of the warning 
before serious damage is done. 

CONSTANT-VOLTAGE SYSTEM 

In order for gauges to register properly, 
they must be supplied with a steady voltage. 
The voltage variations produced by the en
gine charging system would cause errat ic 
gauge operation, too high when the alterna
tor voltage is high and too low when the 
alternator is not charging. To remedy this 
problem, a constant-voltage system is used 
to reduce the 12-14 volts of the electrical 
system to an average of 5 volts. This steady 
5 volts ensures the gauges will read accur
ately under varying conditions from the 
electrical system. 

6-* SERVICE PROCEDURES 

Systems utilizing warning lights do not 
require a constant-voltage system, there 
fore, this service is not needed. 

Service procedures for checking the 
gauges and their sending units is detailed in 
the following sections. 

TEMPERATURE GAUGES 

The body of temperature gauges must be 

grounded and they must be supplied with 12 
volts. Many gauges have a terminal on the 
mounting bracket for attaching a ground 
wire. A tang from the mounting bracket 
makes contact with the gauge. CHECK to 
be sure the tang does make good contact 
with the gauge. 

Ground the wire to the sending unit and 
the needle of the gauge should move to the 
full right position indicating the gauge is in 
serviceable condition. 

See Chapter 3, to test the sender unit. 

WARNING LIGHTS 

If a problem arises on a boat equipped 
with water and temperature lights, the first 
area to check is the light assembly for loose 
wires or burned-out bulbs. 

When the ignition key is turned on, the 
light assembly is supplied with 12 volts and 
grounded through the sending unit mounted 
on the engine. When the sending unit makes 
contact , because the water temperature is 
too hot, the circuit to ground is completed 
and the lamp should light. 

Check The Bulb: Turn the ignition switch 
on. Disconnect the wire at the engine 
sending unit, and then ground the wire. The 
lamp on the dash should light. If it does not 
light, check for a burned-out bulb or a break 
in the wiring to the light. 

The gauges and controls on the dashboard should be 
kept clean and protected from water spray, especially 
when operating in a salt water atmosphere. 
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THERMOMELT STICKS 6-5 FUEL SYSTEM 

Thermomelt sticks are an easy method 
of determining if the engine is running at 
the proper temperature. Thermomelt sticks 
are not expensive and are available at your 
local marine dealer. 

Start the engine with the propeller in the 
water and run it for about 5 minutes at 
roughly 3000 rpm. 

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. 

The 140 degree stick should melt when 
you touch it to the lower thermostat housing 
or on the top cylinder. If it does not melt , 
the thermostat is stuck in the open position 
and the engine temperature is too low. 

Touch the 170 degree stick to the same 
spot on the lower thermostat housing or on 
the top cylinder. The stick should not melt. 
If it does, the thermostat is stuck In the 
closed position or the water pump is not 
operating properly because the engine is 
running too hot. For service procedures on 
the cooling system, see Chapter 8. 

THERMOMELT 
STICK 
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FUEL GAUGE 

The fuel gauge is intended to indicate 
the quantity of fuel in the tank. As the 
experienced boatman has learned, the gauge 
reading is seldom an accurate report of the 
fuel available in the tank. The main reason 
for this false reading is because the boat is 
rarely on an even keel. A considerable 
difference in fuel quantity will be indicated 
by the gauge if the bow or stern is heavy, or 
if the boat has a list to port or starboard. 

Therefore, the reading is usually low. 
The amount of fuel drawn from the tank is 
dependent on the location of the fuel pickup 
tube in the tank. The engine may cutout 
while cruising because the pickup tube is 
above the fuel level. Instead of assuming 
the tank is empty, shift weight in the boat 
to change the trim and the problem may be 
solved until you are able to take on more 
fuel. 

FUEL GAUGE HOOKUP 

The Boating Industry Association recom
mends the following color coding be used on 
all fuel gauge installations: 

Black -- for all grounded current-carry
ing conductors. 

Pink — insulated wire for the fuel gauge 
sending unit to the gauge. 

Red — insulated wire for a connection 
from the positive side of the battery to any 
electrical equipment. 

Connect one end of a pink insulated wire 
to the terminal on the gauge marked TANK 
and the other end to the terminal on top of 
the tank unit. 

Connect one end of a black wire to the 
terminal on the fuel gauge marked IGN and 
the other end to the ignition switch. 

in oo— 

<g-»-plGNITION 

A thermomelt stick is a quick, simple, inexpensive, 
and fairly accurate method to determine engine running 
temperature. 

TANK GROUNDED 
THROUGH FRAME 

Schematic diagram for a safe fuel tank gauge 
hookup. 
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Connect one end of a second black wire 
to the fuel gauge terminal marked GRD and 
the other end to a good ground. It is 
important for the fuel gauge case to have a 
good common ground with the tank unit. 
Aboard an all-metal boat, this ground wire 
is not necessary. However, if the dashboard 
is insulated, or made of wood or plastic, a 
wire MUST be run from the gauge ground 
terminal to one of the bolts securing the 
sending unit in the fuel tank, and then from 
there to the NEGATIVE side of the battery. 

FUEL GAUGE TROUBLESHOOTING 

In order for the fuel gauge to operate 
properly the sending unit and the receiving 
unit must be of the same type and prefer
ably of the same make. 

The following symptoms and possible 
corrective actions will be helpful in restor
ing a faulty fuel gauge circuit to proper 
operation. 

If you suspect the gauge is not operating 
properly, the first area to check is all 
electrical connections from one end to the 
other. Be sure they are clean and tight. 

Next, check the common ground wire 
between the negative side of the battery, 
the fuel tank, and the gauge on the dash. 

If all wires and connections in the circuit 
are in good condition, remove the sending 
unit from the tank. Evun a wire from the 
gauge mounting flange on the tank to the 
flange of the sending unit. Now, move the 
float up-and-down to determine if the re 
ceiving unit operates. If the sending unit 
does not appear to operate, move the float 
to the midway point of its travel and see if 
the receiving unit indicates half full. 

If the pointer does not move from the 
EMPTY position one of four faults could be 
to blame; 

1- The dash receiving unit is not proper
ly grounded. 

2- No voltage at the dash receiving unit. 
3 - Negative meter connections are on a 

positive grounded system. 
4- Positive meter connections are on a 

negative grounded system. 
If the pointer fails to move from the 

FULL position, the problem could be one of 
three faults. 

1- The tank sending unit is not properly 
grounded. 

2- Improper connection between the 
tank sending unit and the receiving unit on 

the dash. 
3 - The wire from the gauge to the 

ignition switch is connected at the wrong 
terminal. 

If the pointer remains at the 3/4 full 
mark, it indicates a 6-volt gauge is installed 
in a 12-volt system. 

If the pointer remains at about 3/8 full, 
it indicates a 12-volt gauge is installed in a 
6-volt system. 

Preliminary Inspection 
Inspect all of the wiring in the circuit 

for possible damage to the insulation or 
conductor. Carefully check: 

1- Ground connections at the receiving 
unit on the dash. 

2- Harness connector to the dash unit. 
3 - Body harness connector to the chassis 

harness. 
4- Ground connection from the fuel tank 

to the tank floor pan. 
5- Feed wire connection at the tank 

sending unit. 

GAUGE ALWAYS READS FULL when the 
ignition switch is ON: 

1- Check the electrical connections at 
the receiving unit on the dash; the body 
harness connector to chassis harness con
nector; and the tank unit connector in the 
tank. 

2- Make a continuity check of the 
ground wire from the tank to the tank floor 
pan. 

3 - Connect a known good tank unit to 
the tank feed wire and the ground lead. 
Raise and lower the float and observe the 
receiving unit on the dash. If the cash unit 
follows the arm movement, replace the tank 
sending unit. 

GAUGE ALWAYS READS EMPTY when 
the ignition switch is ONs 

Disconnect the tank unit feed wire and 
do not allow the wire terminal to ground. 
The gauge on the dash should read FULL. 

If Gauge Reads Empty: 
1- Connect a spare dash unit into the 

dash unit harness connector and ground the 
unit. If the spare unit reads FULL, the 
original unit is shorted and must be replac
ed. 

2- A reading of EMPTY indicate a 
short in the harness between the tank send
ing unit and the gauge on the dash. 
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If Gauge Reads Full: 
i - Connect a known good tank sending 

unit to the tank feed wire and the ground 
lead. 

2- Raise and lower the float while ob
serving the dash gauge. If the dash gauge 
follows movement of the float, replace the 
tank sending unit. 

GAUGE NEVER INDICATES FULL 
This test requires shop test equipment. 
1- Disconnect the feed wire to the tank 

unit and connect the wire to a good ground 
through a variable resistor or through a 
spare tank unit. 

2- Observe the dash gauge reading. The 
reading should be FULL when resistance is 
increased to about 90 ohms. This resistance 
would simulate a full tank. 

3 - If the check indicates the dash gauge 
is operating properly, the trouble is either in 
the tank sending unit rheostat being shorted, 
or the float is binding. The arm could be 
bent, or the tank may be deformed. Inspect 
and correct the problem. 

6-6 TACHOMETER 

An accurate tachometer can be installed 
on any engine. Such an instrument provides 
an indication of engine speed in revolutions 
per minute (rpm). This is accomplished by 
measuring the number of electrical pulses 
per minute generated in the primary circuit 
of the ignition system. 

The meter readings range from 0 to 
6,000 rpm, in increments of 100. Tachome
ters have solid-state electronic circuits 
which eliminate the need for relays or bat
teries and contribute to their accuracy. The 

Maximum engine performance can only be obtained 
through proper tuning using a tachometer. 

electronic parts of the tachometer , sus
ceptible to moisture, are coated to prolong 
their life. 

6-7 HORNS 

The only reason for servicing a horn is 
because it fails to operate properly or be
cause it is out of tune. In most cases the 
problem can be traced to an open circuit in 
the wiring or to a defective relay. 

Cleaning 
Crocus cloth and carbon tetrachloride 

should be used to clean the contact points. 
NEVER force the contacts apart or you will 
bend the contact spring and change the 
operating tension. 

Check Relay and Wiring 
Connect a wire from the battery to the 

horn terminal. If the horn operates, the 
problem is in the relay or in the horn wiring. 
If both of these appear satisfactory, the 
horn is defective and needs to be replaced. 

Before replacing the horn however, con
nect a second jumper wire from the horn 
frame to ground to check the ground con
nection. 

Test the winding for an open circuit, 
faulty insulation, or poor ground. Check the 

LOCKNUT ADJUSTING 

CONTACT BLADE 
INSULATOR 

The tone of a horn can be adjusted with a 0.007" 
feeler gauge, as described in the text. TAKE CARE to 
prevent the feeler gauge from making contact with the 
case, or the circuit will be shorted out. 
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GENERAL INFORMATION 6-11 

resistor with an ohmmeter, or test the con
denser for capacity, ground, and leakage. 
Inspect the diaphragm for cracks. 

Adjust Horn Tone 
Loosen the lockout, and then rotate the 

adjusting screw until the desired tone is 
reached. On a dual horn installation, dis
connect one horn and adjust each, one-at-a-
t ime. The contact point adjustment is made 
by inserting a Q.007" feeler gauge blade 
between the adjusting nut and the contact 
blade insulator. TAKE CARE not to allow 
the feeler gauge to touch the metallic parts 
of the contact points because it would short 
them out. Now, loosen the iocknut and turn 
the adjusting nut down until the horn fails to 
sound. Loosen the adjusting nut slowly until 
the horn barely sounds. The iocknut MUST 
be tightened after each tes t . When the 
feeler gauge is withdrawn the horn will 
operate properly and the current draw will 
be satisfactory. 

6-8 ELECTRICAL SYSTEM 
GENERAL INFORMATION 

Probably 75-8096 of all Johnson/Evinrude 
engines covered in this manual are s tar ted 
by pulling on a rope. As the manufacturer 
increased the size and horsepower of the 
engines, it was necessary to replace the 
rope s tar ter with some form of power 
cranking system. Today, most small engines 
are still started by pulling on a rope. 

On the larger hp engines, an electric 
starter motor coupled with a mechanical 
gear mesh between the cranking motor and 

Small horsepower engines use a hand starter instead 
of an electric starter motor. The hand starter may be 
mounted on top of the engine or on the side, depending 
on the model. 

^ ^ STARTER 
MOTOR 

Starter motor mounted on the port side of the 
engine. The attaching hardware for this unit consists of 
two bolts on the side and one in the front. 

the engine flywheel, similar to the method 
used to crank an automobile engine, was 
added. This system provided an al ternate 
method to the hand starter rope arrange
ment. If the electric cranking system is 
inoperative for any reason, including a dead 
or weak bat tery, the engine may still be 
cranked and started by hand. 

Since the starting motor requires a large 
amount of electrical current, it is necessary 
to have a fully charged battery available for 
the starting system. If the boat is equipped 
with several electrical accessories, such as 
bait tank with circulating pump, radio, a 
number of running and accessory lights e t c . , 
the charging system must be performing 
properly to keep the battery charged. 

Generator Charging Circuit 
The charging circuit consists of a gener

ator driven by a belt connected to the 
flywheel. The flywheel is equipped with a 
pulley arrangement to transfer flywheel ro
tation to the generator pulley through the 
belt . 

Alternator Charging Circuit 
The alternator charging system consists 

of the alternator, rectifiers, and the fly
wheel. This is a direct charge system. A 5 
amp to 7 amp current is constantly produced 
while the engine is operating. A voltage 
regulator is used with higher capacity a l ter
nator to prevent overcharging the bat tery. 
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Choke Circuit 
The choke is activated by a solenoid. 

This solenoid a t t rac ts a plunger to close the 
choke valves. The solenoid is energized 
when the ignition key is turned to the 
START position and the choke button is 
depressed. When using the electric choke, 
the manual choke MUST be in the NEUTRAL 
position. 

Only the electric choke is used on the 
engines covered in this manual. 

Cn some newer model engines, the choke 
will be activiated if the key is pushed in
ward while it is being rotated to the START 
position. 

Starting Circuit 
The starting circuit consists of a crank

ing motor and a starter-engaging mecha
nism. A solenoid is used as a heavy-duty 
switch to carry the heavy current from the 
battery to the starter motor. The solenoid 
is actuated by turning the ignition key to 
the START position. On some models, a 
pushbutton is used to actuate the solenoid. 
See Section 6-12 for detailed service pro
cedures on the starter motor circuit. 

6-9 GENERATOR CHARGING 
CIRCUIT SERVICE 

The generator has two terminals on the 
lower end. One terminal is larger than the 
other and the wires connected have differ
ent size connectors to ensure the proper 
wire is connected to the correct terminal. 

If several electrical accessories are used 
and the engine is operating at idle speed, or 
below 1500 rpm for extended periods of 
t ime, the battery will not receive adequate 
current to remain in serviceable condition. 

The rated capacity of the generator is 
IQ-amps. Therefore, the electrical acces
sory load should not exceed 10 amps or 
current will be drawn from the battery at a 
greater rate than the generator is able to 
produce. Such a negative draw on the 
battery will result in a run-down condition 
and failure of the battery to provide the 
required current to the starter for cranking 
the engine. 

To calculate the amperage draw of an 
accessory the following simple formula may 
be used: Amps equals watts divided by 
volts. Amps = Watts 

Volts 

The volts will always be 12. Accessories 
will usually be given in watts . If the obso
lete measurement of candlepower is used, 
then one candle power is equal to approxi
mately one watt . Examples A boat has 
running lights requiring 8 watts; auxiliary 
lights use 10 watts; and a radio rated at 30 
wst ts . 

Amps = 48 Watts/12 volts = 4 Amps. 
In this case, if all the lights are on and 

the radio is being used, the total draw on 
the battery would be 4 amps. If the engine 
is running at 1500 rpm or higher, and the 
generator circuit is performing properly by 
charging the battery with 10 amps, then a 
net postive gain of 6 amps is being received 
by the battery. 

The battery can be externally charged or 
the engine can be equipped with a generator 
to charge the battery while the engine is 
operating. 

A voltage regulator, mounted in a junc
tion box on the rear of the engine, is con
nected between the generator and the bat
tery to prevent overcharging of the bat tery 
while the engine is operating. The junction 
box also houses a fuse to protect the charg
ing circuit. 

The generator circuit requires at least 
1500 rpm engine speed to effectively charge 
the bat tery. At this speed, the ampere 

Front view of a Johnson outboard with the generator 
mounted on the port side. 
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meter on the dash will indicate a positive 
charge to the bat tery. 

If the boat has a twin engine installation, 
the usual practice is to use only one battery 
for cranking both units. With such a twin 
installation, only one engine generator 
should be used to charge and maintain the 
battery at its full amperage rating. 

Most mechanics have discovered if both 
generators of a twin installation are con
nected to charge the battery, one seems to 
"fight" the other. Instead of having an 
improved system, this type of hookup causes 
many serious electrical problems that are 
unexplainable. See Section 6-9 for detailed 
service procedures on the generator circuit. 

TROUBLESHOOTING 

One of three areas may cause problems 
in the generating circuit and failure of the 
system to provide sufficient current to 
maintain the battery at a satisfactory 
charge. Remember, the generator will only 
produce approximately 10 amps of current. 
Most amp-meters have a 20 amp scale. 
Therefore, it is only necessary for the scale 
to register in the 10 amp area, while the 
engine is operating above 1500 rpm, to indi
cate satisfactory performance. 

a- The 4-annp or 20-arnp fuse in the 
junction box may have burned, opening the 
circuit. If the fuse requires replacement, a 
check should be made immediately, to de
termine why the fuse burned protecting the 
circuit. 
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b- The voltage regulator may be defec
tive. If the regulator has failed, a thorough 
check of the circuit must be made to deter
mine the cause. Simply replacing the regu
lator usually will not solve the problem and 
the new regulator may be damaged when the 
engine and generator are operating. 

c - The generator may be defective and 
fail to produce the current necessary to 
maintain the battery. The problem may 
simply be worn brushes. Replacement with 
new brushes may solve the problem. How
ever, if the brushes are in good condition, 
and testing reveals the generator must be 
replaced, the conservative mechanic will 
install a new voltage regulator at the same 
t ime. 

CRITICAL WORDS 
The engine must be operated, in gear, a t 

speeds in excess of 1500 rpm to test the 
generator circuit. Therefore, the engine 
MUST be mounted in a body of water to 
prevent a RUNAWAY condition and serious 
damage to internal parts, or destruction of 
the unit. NEVER a t tempt to operate the 
engine above idle speed with a flush a t t ach
ment connected to the lower unit or with 
the engine mounted in a small test tank, 
such as a fifty-gallon drum. 

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. 3ust five seconds 
without water will damage the water pump. 

1- Check to be sure all electrical con
nections in the circuit are secure and free 
of corrosion. Double check the battery 
connections and terminals. If the terminals 
are badly corroded, there is no way on this 
green earth for the current produced by the 
generator to reach the battery cells. A 
special wire brush can be purchased at very 
modest cost to clean the inside of the wire 
connectors. A common wire brush may be 
used to clean the bat tery terminals. Baking 
soda and water is a good cleaning agent for 
the battery suface. 

2 - Check the wiring in the circuit for 
broken insulation, or an actual break in the 
line. Disconnect the POSITIVE electrical 
lead from the bat tery as a precaution 
against an accidental short causing damage 
to the voltage regulator. Remove the junc
tion box cover. Check the condition of the 
4-amp or 20-amp fuse with a continuity 
light, or install a new fuse and check the 
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